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IMPOI'PAMMA 110 XUMHUHA
(VIHI-IX kmacen)

OB BACHUMTEJIBHASA 3AIINCKA

JHannast mporpamma pazpaborana Ha ocHoBe 3akoHa KP “O06 oOpazoBanuu” u
OpeIMETHOro cTaHjpapra no xumuu (8-9 kiaccel) 11 001eoOpa3oBaTeNbHbBIX
opranuzauuii  Keipreizckoir PecnyOnmuku. IIpenMmeTHblii cTaHmapT IO XUMUU
pa3paboTaH Ha OCHOBE ['OCYyapCTBEHHOrO cTaHIapTa oOOLIEro CpegHero
oOpazoBanust  Kbipreisckoit  PecnyOnuku,  yTBEpXKAEHHOTO  IMOCTAaHOBICHHEM
[TpaButensctBa Kbipreizckoit Pecrybnuku Ne 403 ot 21 utons 2014 rona.

CopepxaHre TMPEAMETHOTO CTaHAapTa OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE
MPEAMETHBIX U KIIFOUEBBIX KOMIIETEHTHOCTEH ydamuxcs. B mporpamMmy BKITFOUEHBI
T€ MaTepuajbl, B KOTOPBIX MOJTYYEHHBbIC 3HAHUSA OYyAYT MPUTOIHBI I MPUMEHEHUS
Ha MPAKTHUKE.

Hean xumMuyeckoro o0pazoBaHusi. YYaluiicss BIajgeeT cioco0aMu ONUCAHUS U
UCCIICIOBAHUSl BEUICCTB M WX 0Opa3oBaHus (MpeoOpa3oBaHMil) B MPUPOJHOM U
TEXHOI€HHOM MHpE Ha OCHOBE OOIIMX XUMHUYECKHX TEOPHM M 3aKOHOMEPHOCTEH,
HaBbIKaMU PallMOHAIBHOIO U 0€30MaCHOrO MCIOIb30BAHUSI XUMUYECKUX TEXHOJIOTUN
Y TIPOJIYKTOB B PA3JIMYHBIX 00JIACTSIX KU3HU.

OnHa 13 OCHOBHBIX 3a/1a4 XMMH4Y€CKOIro 00pa3oBaHus sBIsieTCS (OPMUPOBAHUE
KOMIIETEHTHOM  JINYHOCTM Ha OCHOBE HOBOTO MPEIMETHOTO  CTaHJapTa,
OPUEHTHUPOBAHHOI'O HA PE3YNbTAT, YMEIOUIEH CaAMOCTOATEIbHO MBICIUTh, IPUMEHATh
MOJIyYeHHbIE XUMUYECKUE 3HAHUA B Pa3HbIX CUTYalMSIX, CIIOCOOHON BHECTH BKJIAJ B
COLIMAJIBHO-PKOHOMHYECKOE pa3BUTHE OOIIECTBA.

OT6op coxmepxaHuss y4yeOHOro Marepuasa B MporpaMMe peanu3yercs
IIOCPEJICTBOM CJIEAYIOMINX 33]a4, OTMEYEHHBIX B HOBOM IPEMETHOM CTaHAAPTE.
3amauyn XuMH4eCKOro 00pa3oBaHmsl.

KorHuTuBHBIE: TOHUMAET, YTO COCTaB, CTPOCHHE W IMPEBPAIICHUS MPOCTHIX
BEIIECTB U UX COCAUHECHUMN B CUCTEME JKUBOU U HEKUBOW MPUPOJIBI OCHOBBIBAECTCS HA
XUMHUYECKUX 3aKOHOMEpHOCTsAX. [loHMMaeT HEOOXOAMMOCTh  OCYIIECTBICHMUS
Pa3UYHBIX ~XMMHUYECKHX TPEBpAIlEHUN (XUMHUYECKOW TEXHOJOTOTUM) IS
MOJTYYEHHS BELIECTB 3aJaHHBIMU CBOWCTBAMHU (METAILJIOB, TJIACTMACC, MUHEPAIBHBIX
yaoOpeHuii, JiekapcTB W T.1.). Pacmo3HaeT BellecTBa, W3yyas HMX CBOWCTBA U
MPUMEHSET UX B HAPOAHOM X03dicTBe. CIOCOOEH OLIEHUTh PUCKH U MPEAYIPEAUTD
BO3MOXKHBIE TOCTEACTBUS TEXHOJOTUU TOJYYEHHUS BEUIECTBA, HAHOCSILEW Bpe.
3JI0POBBIO YeJIOBEKa M OKpYKarollel cpefe.

IloBeneHueckme: yuamvecss BIAACIOT HaBbIKAMU  pPAlMOHAIBHOTO U
0€30MacHOr0 MCIOJIb30BAaHUS MPUPOAHBIX BEIIECTB U MPOAYKTOB TEXHOJOTHUYECKOU
nepepaboTKU B TMPAKTUYECKOW AesITeNbHOCTU. [IpuMeHsieT MoyydeHHble 3HaHUS
TEXHUUYECKON O€30MacHOCTH TpU MPOBEACHWM XUMHYECKHX IPOLIECCOB, HE
HAHOCSIIMX BpeJa 30POBBIO YEJIOBEKA U OKPYIKAIOIIEH Ccpesie.

IlenHocTHBIE: ydyalmuMecss CIEIYIOT MPUHLUUIIAM YCTOMYHMBOIO PpPa3BUTHUA,
0e3omacHOro o0pas3a >KHW3HM, OCO3HAET PUCKHM W TPEAYNPEeKIaeT HEraTUBHBIC

4



MOCJIE/ICTBUSI TPUMEHEHUS XHUMHUYECKHX TEXHONOrui. (OCO3HAHHO NPUMEHSET
YCBOCHHBIE 3HAaHUS O XUMHUYECKOM KAapTUHE MHUpa TPU U3YYEHUH JPYTUX
€CTECTBEHHOHAYYHBIX TMpPEAMETOB. BrajeeT XUMUYECKOM W 3KOJIOTMYECKOU
IPaMOTHOCTBIO M KyJIbTypoil. PesynbTaT XuMHYECKOro 0Opa3oBaHHs — 3TO
(dhopMHUpOBaHNE JTUYHOCTHOTO OTHOIIIEHUS K TPAMOTHOM, KOMIUJIEKCHON MH(pOpMAaIIU
0 €IMHCTBE 00IIIeCTBA U XUMUYECKOTO ITPOU3BOJICTBA.

B cooTBeTcTBUU C KpUTEpUEM IEIOCTHOCTH, B COJEpKaHUE Kypca XUMHUU B 9
KJlacCe BKIIIOYEHBI yueOHBbIE MaTepHaibl IO OPraHWMYECKOM XHWMHUHU, BBEICHBI
NepBOHAYANIbHBIE CBEJICHUSI 00 OPraHUYECKUX COCTUHEHUSX.

Tembl yueOHOrO MaTepuana B MporpaMMe pas3ieiieHbl MO KiaccaM, Mo KaKJou
rJlaBe MPEAYCMOTPEHBI BOIPOCHI, JIEMOHCTPAI[MOHHBIE M JIAOOpATOPHBIE OIBITHI,
pacyeTHbIE 3aJayd U MpaKTUYECKHE 3aHiATHS. B mporpamme aaHbl METOJAMYECKHE
PEKOMEHJallM1, TTOKa3aHbl MEXIIPEIMETHbIE CBSI3U, TPeOOBaHUA K YPOBHIO 3HAaHUU
yyalmxcs, OKugaeMble pe3yabTaTbl U KPUTEPUH UX OLIEHKH. Yackl, OTBEJACHHbIC HA
W3Yy4YEHUE TJIaB, IPEII0KEHBI PEKOMEHAATENBHO. B KakI0M Kiacce MpeaycMOTPEHO
3 yaca pe3epBHOIO BpeMEHH. B mponecce M3ydeHHs IJIaB YUUTENIb MOXET BHECTU
U3MEHEHUS B PAcCOpEleiIC€HUE YacoB, HE YBEJIWYMBAs KOJMYECTBA 4YacCoB,
IPEyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

Ilepen mpoBeneHUEM 3KCKYpPCHUH Ha XUMHUYECKHE W CBS3aHHBIE C XUMHUEH
IPOU3BOJACTBA  yyallMMcs  HeoOXxoaumo  oObsicHUTh  «lIpaBuia  TEXHHKH
oe3zonacHocTn». Paspaborannas «IIporpamma mo xumum s VIII-IX xmaccos
0011e00pa30BaTENbHBIX OPraHU3aluil OTIMYAETCS OT MPOTPaMM, BBIIIEANINX B CBET B
npeabiaymue roasl. CoaepkaHue M TOPANOK MOJaYd Y4YEOHBIX MATEpUAIOB B
pa3pabOTaHHONW HOBOW MpOTrpaMMe pPacHpeiesieHbl MO COACPKATEIbHBIM JIMHUSM
npeaMeTa « XMMHUsD, TPeIyCMOTPEHHBIM B IPEAMETHOM CTaHApTe.

B mporpamme Ha 2017-2018 yueOHblii TOJ OTOOp colepKaHUS Y4eOHOTro
Marepuana Ipou3BEAEH ONTUMAIbHO, HA OCHOBE HOBOT'O IPEAMETHOIO CTaHAAPTA IO
xumud. B rimaBy «l'asoreHb» BKIrOYeHa TeMa ‘““THIbl XMMHUYECKUX pEaKIuil’,
MIOTOMY 4YTO Tocie u3ydeHuss Tembl “Kucnopon, Bomopon” y ydamuxcs
HakaruBaeTcss UHQOpMaIug O XUMHUYECKUX  pEaklusX ¢ yYpaBHEHUSX,
O3HAKOMJICHUE C TAJIOTeHaMH (CJIOBO “TallOTeH B MEPEBOJIE C IPEUECKOr0 O3HAYaeT
“comeoOpasyromuii”’) OyaeT yao0HO W onTUMaiabHO 10 TiaBbl “Conn”. Tak Kak 1o
NEPBOHAYAIIbHBIM ~ XMMHUYECKUM  MOHSATHSIM  JAlOTCSl  CBEAGHHA B Kypce
“EcrecTtBo3nanne” B 5 kiacce, 1-a tmaBa VIl kmacca naspiBaeTcs “OcHOBHEIC
XUMHUYECKUE TTIOHATHUS .

B O-kmacce B mepByl0 ouepenb HM3Yy4arOTCS OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKUX MPOLECCOB: (AKTOPhI, BIMUSIOLUIME HA CKOPOCTh XUMUYECKUX PEAKIUH,
3akoH AeucTBHUS Macc. Tak Kak 3akOH JEHCTBHS MAacC WIPacT OCHOBHYKO pOJb B
0OBACHEHHH TeM B riaBe PacTBOpHI M DIEKTpONIUTHYECKAS AUCCOLIUALIMSL.

VYuyeOHast mporpamMma cocTaBieHa s (OPMHUPOBAHUS NPEIAMETHBIX U
KJIFOYEBBIX KOMIIETEHTHOCTEH yYallMXcsi M OpPHEHTUPOBAaHA Ha  OXHJIaeMbIii
pe3ynbTar.

[To HoBOMYy yueOHOMY IUIaHY Ha U3ydeHHUe mpeameTa «Xumush» B 8-9-x Kitaccax
OTBEJICHO IO 2 yaca B HEJENI0, a B y4eOHOM rojy COCTaBisieT 68 4acoB Ha KayKIbId
KJIacc.



IIpumeyanue: OTMEUEHHbIE NPAKTUYECKUE PAOOTHI IO MPOrpaMMe MPOBOJSATCS
B PaMKax OTBEJECHHBIX YaCOB Ka)JOTo pazfena. A s KOHTPOJIbHBIX pabOT MOXKHO
UCIOJIb30BaTh PE3EPBHBIC YACHI .

Meroanuyeckue peKOMEHAALUH 110 NPEeNnoJABAHMIO IPeaMeTa « XuMHA».

Peanuzanms neneid m penieHue 3a1ad, IOCTABICHHBIX B HOBOW IIporpamme
XUMHUYECKOTO 00pa3oBaHus, TpeOyeT pa3BUTHS METOJIUKHU NPENOAABAHUS ITOTO
IpeaMeTa.

IIpu cocTaBaeHUM OporpaMMbl OBLII HMCOOJB30BAaH CHUCTEMHO-
CTPYKTYPHBbIH NmOaAX0a AJisi oOecnedeHUsl €IMHOTO MeIarorudecKoro
npouecca. CHCTEMHO-CTPYKTYPHBbIA IMOJIXO0/ IOMOTaeT
paccMaTpuBaTh COACPKAHUE 3HAHUU KAK CUCTEMY, OIPEIAECIIUTh CBSI3HU
MEXJIYy HHUMH. 30ECh BCE€ METOJNYECKHE KATErOPUH PACCMOTPEHBI C
Ho3uUuil  00pa3oBATEIBHBIX, BOCIIUTATEIbHBIX M  Pa3BHUBAIOMIUX
byHKUM OOyUYEeHHUSI XUMUH.

B oTHOmIEHHWH coaepKATEJABbHO-AEATEJbHOCTHOIO II0AX01a
yu€ba u yueOHBIM 1mpouecc OyAyT pacCMOTPEHBI KaK e€auHas
COBMecCTHas padoTa, B3auMOJAEHUCTBUE YUUTENSA U YUYEeHUKA. Bo-niepBhIX,
3TO O3HA4YaeT HAy4YUTh YUYCHUKA YCBOUTH OCHOBBI HAyKH, BO-BTODBIX,
HAy4YUTh y4alllUXCsl NO3HABaTEJIbHBIM METOJaM B YU4eOHOM IIpOleccCe,
(popmMuUpyst HpEeIMETHYIO KOMIIETEHTHOCTb.

NupopmanuoHHasi KOMIIETEHTHOCTb — TOTOBHOCTh K IUIAHUPOBAHUIO U
peanu3aluuyu COOCTBEHHOM JEATENbHOCTH, Je€JaTh apryMEHTHPOBAHHBIE BBIBOJBI,
UCIIONb3Yysl MH(POPMAMOHHBIE UCTOYHUKH C LIEJIbI0O YCBOCHUS 3HAHUSIMU HA OCHOBE
M3YyYEHHOTO COCTaBa, CTPOEHHWsA, CBOWCTBA, INPHUMEHEHUS HEOPTaHUYECKHX U
OPraHUYECKUX BEIIECTB, ATOMHO-MOJIEKYJIIPHOTO YUYEHHUs, IEPUOANYECKON CUCTEMBI
XUMHYECKUX DJIEMEHTOB, CTPOCHUSA aTOMa, TEOPUM CTPOCHUS BELIECTB, TEOPUHU
JJEKTPUYECKOM  JAUCCOLMALMM M  OCHOBHBIX 3aKOHOMEPHOCTEM  IPOTEKAHMS
XMMHUYECKUX PEaKLUU.

CouMa/IbHO-KOMMYHMKATHBHASI KOMIIETEHTHOCTh — TOTOBHOCTH COOTHOCHTH
COOCTBEHHOE MHEHHME, MO3MIHI0 C MHTEPECaMM, MHEHHUSIMM JAPYTUX Yy4dalIUXcs IO
OTpe/IeNIEHHBIM pacCMaTpUBAEMbIM 3aJaHUAM ( H: MPHOOpEeTEeHUe 3HaHUN O COCTaBe,
CTPOCHMS, CBOWCTB, NPUMEHEHHs HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB,
ATOMHO-MOJIEKYJISIPHOTO YYEHUS, IEPUOANIECKON CUCTEMBI XUMUYECKHUX JJIEMEHTOB,
CTPOEHMS aTOMa, TEOPUU CTPOCHHMS BEIIECTB U TEOPUHU DIIEKTPHUUECKON JUCCOLUALIUN
Y OCHOBHBIX 3aKOHOMEPHOCTAX NPOTEKAHUS XUMHUYECKUX PEAKIIN).
KomnerenTHocTh «CamMoopranu3anus U paspeuieHue npodjiem» —TOTOBHOCTb

K CaMOCTOSATENBHOMY IIO3HAHUSA BEIIECTB IO YETBIPEM COZIEP/KATEIBHBIM
HaInpaBJIeHUsIM (COCTaB, CTPOEHHUS, CBOMCTB U MPUMEHEHUE) U Ha OCHOBE YEThIPEX
TEOPETUUECKUX KOHIICTLUNA HAMMCAHUI0O XUMHUYECKUX (POPMYJ: MO BAJIEHTHOCTSM,
ONPENEIICHUIO COCTAaBA U IPUMEHEHHUS B )KU3HH.

Komnerenuusi—couuanbHOE yCIOBUE, HEOOXOAMMOE JUIsl TIOJTOTOBKU U TMOJIyYEHHUS
XOpOLIMX PE3YIbTAaTOB B 3HAHUSX, PAHEE ITOIYYEHHBIX YYALIUMUCIB TOM WJIA UHON
curyaiuu (B yueOe, B IMUHOU U MPOPECCUOHATBLHOMN JISSITEIBHOCTH).



IIpeaMeTHasi KOMIIETEHTHOCTb — OIPEACIAETCS KaK COBOKYNHOCTb 3HAaHUW M
OLICHKU PEe3YyJIbTaTOB XMMHUUYECKUX IPOLECCOB IO OTHOLICHUIO K OCHOBHOM JINYHOU
KOMITETEHTHOCTH.

XHuMHYecKasi ClenuaabHAs KOMIIETEHTHOCTb — CBOOOJHOE NMPUMEHEHHE Ha
OCHOBE 00Illel KyJbTYpHOM KOMIETEHTHOCTH y4allUMHCS OOpa3oBaHUs MO XUMHH,
YMEHHUH, HABBIKOB, a TAKXKE, JKU3HEHHOTO OIbITa B IPAKTUYECKOM EATEIBHOCTH.

BaxHOe 3HaYeHUE MMEET IPUBUTHE UHTEPECA YUAIIUXCSA K U3YUYEHHIO OCHOBHBIX
MOHATUH XuMuH. HeoOXoIWMO HCTIOIB30BaTh OCHOBHOE COJEpXKaHUE YICOHOTO
MaTepuasa JJig YCBOCHHs 3HAHUN U (HOPMHUPOBAHHE KIIIOYEBBIX KOMIETEHTHOCTEH
yuanmxca. B yueOHO-BoCTIUTaTENIbHOM TMpoIiecce HeoOX0auMO 00ydaTh y4aruxcs
aKTUBHOMY YCBOGHHUIO Y4YeOHOro MaTepuana, YMEHHI0O NPHUMEHSTHh MOJy4eHHBIC
3HaHUS Ha MpPAKTUKE, paboTe ¢ y4yeOHMKAMH M JIONOJIHUTEIBHOM JIUTEpaTypoil,
COOJTIOICHUIO TEXHUKHU 0€30MaCHOCTU MIPH MPOBEICHUU OIIBITOB.

BMmecre ¢ noBbllIeHnEM KayecTBa 00pa30BaHus, HEOOXOAMMO MOBBILIATH HHTEPEC
ydalmmxcs K IMpeaMeTy, K MPUMEHEHHIO TOJYYEHHBbIX 3HaHUW B OBITY U
IIPOU3BOJICTBE, B CEJIILCKOM XO35HCTBE, MeaunuHe. OQHUM M3 MyTeHl JOCTHKEHHUS
nene oOpa3oBaHMs SIBJISETCS AKTHUBU3ALUSA JIMYHOTO CTPEMJICHHS LIKOJIbBHHUKA K
IUIOJOTBOPHOM  yMCTBeHHOM paborte. HeoOxomumo 100UThCS  MpoOBEAEHUs
IPEeIyCMOTPEHHBIX B MpOTrpaMMe JEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX OIBITOB U
IpaKTUUECKUX 3aHATHH. Takke HeEoOX0oAMMO, 4YTOOBl YydyallMecs OBJIAJEIU
CHeUUaIbHbIMK 3HAHUAMH, YMEHUSMH, HaBbIKAMU, METOJAMH M MacTEpCTBOM B
paboTe c BeliecTBaMHU, XMMUYECKON MOCYJoM M ydyeOHbIMU mocoOusiMu. boibiioe
BHHUMaHWE HAJA0 VYACIATbh MECTHbIM Y4YE€OHBIM MarTepuaigaMm, 3HAaKOMCTBY C
pa3IMYHBIMM ~ MECTHBIMM  XHMHUYeCKMMHU mnpousBojactBamu  (Kymropckuii u
Maxkmanbckuid  3000TOpyAHbIM, Kamamskaiickuii  cyppMsiHOM, XaWJapKEHCKUN
pTyTtHbli U KeIprei3ckuil 'opHOpYynHBI KOMOMHAT), MPOBEACHUIO SKCKYpCHH Ha
npousBoAcTBax. Jlnst ¢GopMupoBaHHS ~ KYJIBTYpOJOTHUYECKOM KOMIETEHTHOCTU
yyaluxcs B TPOrpaMMy BKJIIOUYEHBI aBToOMOrpaduu, TpyAbl YUYEHBIX XHMHKOB
KbIprel3crana, BHECIIMX BKJIAJ B pPa3BUTHE XHMHYECKOM HAyKM WU B LEJIOM
COLIMAJIbHO-9)KOHOMUYECKOE pa3BUTHE peciyOnuku. Mcnonp3oBaTh B yueOHOM
IpoLecce pa3IMyHble BUABI YPOKOB Kak (OpMbl OOy4YeHHMs: JIEKL[MH, CEMHHApHI,
HETPaJUIMOHHbIE YPOKH, a TakkKe JabopaTopHble, NPAaKTHUYECKUE U 3aueTHBIC
3aHATUS. WM WHTEPAKTUBHBIE METOABl WM. JAp. YUWThIBasg, YTO XHUMHMI
AKCIIEpUMEHTaJIbHAs HayKa, B TPOrpaMMy BKIIFOUEHBI COOTBETCTBYIOLME MATEPHUAIIbI
JUTSL TIPOBEJICHUS XUMUYECKOTO 3KCIIEPUMEHTA, UCIOJIb30BAHNE HOBBIX METO/IOB Kak
MHUKPOHAYYHBIH  METOA, MYJIbTUMEIUWHON W  BUPTYaJIbHOW  TEXHOJIOTHUM.
PekomennyeTcss mMpuMEHEHHWE HOBBIX (POPM TPOBEPKHM M OLICHMBAHUS 3HAHUN U
YMEHUHN yYaluxcsl.

Conep:xatejibHasi JUHHA - OTPAXKAET COJEp)KaHME Yy4yeOHOro Marepuana
npenMera, JeTalu3upyer ero (QyHaameHtanbHoe sapo. CoaepkaTelbHblEe JTUHUH
npeameta “Xumus’’:

- METOAbI [TO3HAHNUS;

- BELIECTBO;

- XUMUYECKasl peaKlys;

- IPUMEHEHNE BEILIECTB U XUMUYECKUX PEAKIUI B KU3HU.
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ConepxatenpHas JuHHUS “MeToabl NO3HAHMA” — COBPEMEHHOW IIEJIbIO
COBEPILIEHCTBOBAHMS COJIEPKAHUS XUMUU U METOJIOB O0yUYEHUs SIBISETCS YACJICHUE
0cO0Oro BHHMMAHHMS Ha T[I03HABATEIbHYIO JACATEIBHOCTh YyYalllUXCS B Y4yeOHOM
npouecce. B mkonbHOM Kypce XMMHHM TpeOyeTcs MPUMEHSATb YacTHBIE METObI
MO3HAHUA U OOIIMEe MeTonAbl To3HaHuA. be3 3Tux MeTonoB 00yyaTh MpEAMETY
HEBO3MOXKHO. OCOOEHHOCTh OOIIMX METOAOB MO3HAHUS pealu3yeT AUAAKTUYECKUN
IMPUHLUI MEXIPEIMETHON CBSA3U.

ConepxatenpHas JuHuS “BemiecTtBo” — camoe IJ1aBHOE MOHATHE XHUMUHU.
BemecTBa OKpy»XarOT HAac CO BCEX CTOPOH: OHU HAXOJATCA B BO3JyXe€, IOYBE,
pacTeHusix, €€, OBITOBOM TEXHUKE, B OpraHU3Me 4esloBeKa. YacTh BEIIECTB YEJIOBEK
MOJIy4yaeT y MPUPOABI B TOTOBOM BHUJE (KHUCIOPOJ, BOAA, OENOK, YIIeBOIbI, HEDTH,
30JI0TO), OTPEACIIEHHYIO YacTh MOJIY4al0T MOIu(pUKaNed MPUPOAHBIX COCAMHEHUN
(acdanbT, UCKYCCTBEHHBIN MIENK), OTCYTCTBYIOIIME B MPHUPOJIE BEIIECTBA YEIOBEK
nojiyyaeT nyreM cuHTe3a. CaMble HEOOXOAMMBIE AJisi YEJOBEKa BEIECTBA — 3TO
JIEKapCTBa.

Ha cerogusmuuii neHp wu3BecTHO 20 MWIIMOHOB OPraHHYECKUX U
MOJIMWIJIMOHA HEOPraHWYECKUX  BEIIECTB, MCIOJB30BAaHUE KOTOPBIX HMMEET
IIPUKJIAIHON aCHEKT. 3Hasl BHYTPEHHEE CTPOCHUE KaKJOT0 U3 HUX, MOYKHO IOJIY4YHTh
BEILIECTBA 3a/IaHHOI'0 CBOWMCTBA, ONIMCHIBAOIIMECS B JAHHOM COJIEPKATEIIbHON JIMHUM.

ConepxartenpHas JTUHUAS “XUMHYECKAs PeaKIus’ - MUP, KOTOPBIA OKPYKAEeT
HacC, MOCTOSIHHO MeHseTcd. OCHOBHAas MPUYMHA TaKOrO0 M3MEHEHHsS B3aMMOCBSI3aHA
C XUMHUYECKMMH pEaKIUsIMU. 3a OJIHY CEKYHIYy B MHPE MPOUCXOIUT MHOKECTBO
pEaKIItii, 3a CUET YEro OJIHO BEUIECTBO MpeBpaaercs B Apyroe. OCHOBHOE NOHSTHE
B XUMHUHU — 3TO XUMHUYECKas peakius. HekoTopble peakuuu MOKXHO HaONOAaTh,
HaIlpuMep: prKaBJIeHHE Xkeje3a, TOPeHHe KocTpa U T.1. B To ke Bpemsi HEKOTOphIe
peaklMy He 3aMETHBI, HE BUAHBL, HO U OHH OIPEACNIAIOT CBOMCTBA OKPYKAIOIIETO
mupa. [ns Toro, yToOBl ONpENEIUTh CBOE MECTO B OKPY’KAIOLIEM MHUPE, YEIOBEK
JOJDKEH HAYUYMThCS YIPABIATh XUMUYECKUMU peakuusMu. [l 3Toro HeoOXxoaumo
riyOOKO MOHATH HMPUPONY, YCBOUTH 3aKOHBI, KOTOPHIM MOJUYUHSIETCS MPOTEKaHHE
XUMHUYECKUX PEAKLIUH.

3ajaya COBPEMEHHHON XMMHMM HM3y4aTb 3aBHCHUMOCTb CBOMCTB BEIIECTB OT HUX
CTPOCHHSI B XHMHUYECKUX M OHOJOTMYECKHX CHUCTEMaX, COOTBETCTBEHHO YydeOHbIE
Marepuanbl O IIOJIYYEHUU BEIIECTB C 3aJaHHbIMM CBONCTBAMH C ITOMOIIBIO
XUMHAYECKUX PEaKUUMid  BKIIOYEHBl B COAECPKATEIBHYIO JIMHUIO ‘‘XUMHUYECKas
peaxkuus’”.

ConepxarenbHasd nuHua “llpuMenenune xumum B Ku3Hm”’. Ilpenmer xumms
o0ecreynBaeT MOHUMaHKE CYIIIHOCTA MHOTHUX SIBJIEHUN IPUPOABI, 3aKOHOMEPHOCTH
UX MPOTEKaHUs, TPAKTUYECKOE MPUMEHEHUE XUMUYECKUX MPOLIECCOB, 00ECICUNBAET
MIPOU3BOJICTBO CEIBbXO3MNPOAYKTOB, CHHTETUYECKUX CPEACTB, MEPEPAOOTKY MECTHBIX
MOJIE3HBIX HCKOMAeMbIX; a TakkKe SBISETCS OCHOBOWM IepepadaThIBaloIIUX
IIPOU3BOJICTB, 300BETEPUHAPUH, MEAULIHBI.

Takum o0Opazom, mJaHHas cojepkaTelbHas JIMHUS BKIIOYaeT ydeOHbIe
MaTepuasabl, HEOOXOoJWMble JJii  TMOATOTOBKM  Oydyliero  TOKOJEHHs K
CaMOCTOSITENIBHOM KU3HU. OTH Marepuaibl (HOPMUPYIOT JIHUYHOCTH YHAILIUXCH,
BCECTOPOHHE pPa3BHBas UX W BOCHUTHIBAS XWMHUYECKYIO IPAMOTHOCTb U KYJIbTYpY.
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B coxmepxanue naHHOrO OJIOKa BKIJIIOUEHBI TaKKe y4deOHBIE MaTepuaibl IO
XAMUYECKOW TEXHOJIOTUM, YEPHOM MW [BETHOW METAJUIypruu, IMHUIIEBOM U
MUKpPOOHOJOTUYECKON  MPOMBIIUIEHHOCTH, O  TPOU3BOJCTBE  JIEKAPCTBEHHBIX
npenaparoB, 00 UHIAYCTPUU CTPOUTEIBHBIX MATEPHAJIOB U aTOMHOW YHEPTeTUKE.

XuMHueckoe 00pa3oBaHuEe PACKPHIBAET YEIOBEKY OOIIYIO KYJIbTYypy MPUMEHEHUS
B TMOBCEJIHOM XU3HM XMMHYECKUX 3HaHUU. B yueOHOM rmpoiiecce oOecrieunBaercs
pa3BUTHE JMYHOCTH, (POPMHUPYETCS] OTBETCTBEHHOE OTHOIIEHWE K OOIIECTBY, K
IpUpOJIe U TBOPUECKON JAesTenbHOCTH. B co3HaHmmu ydamuxcs (GopMUPYIOTCS
MOHSTHUS O 3HAYCHUH XHWMHUU B PEIICHUU SKOJOTUYECKHX MPOoOJIeM, O >KU3HEHHOM
YpOBHE, 3aBHUCSIIEM OT OKpyxKaromieil cpeapl. C MOMOIIbIO Y4eOHBIX MaTepuajoB
JaHHOMW COJIepKaTeNbHON JIMHUN (HOPMUPYETCS TOBEACHHWE M KYJIbTypa MBIIUICHUS
y4aluxcsi, BOCIUTHIBACTCS NPABUIBHOE OTHOLICHHUE K CBOEMY 310POBBIO.

VIII kaacc
Heoprannyeckasi xumms
(B HexeJIo 2 yaca, Bcero 68 yacos, peseps 3 yaca)

| 'naBa. OcHoBHbBIE MOHATHS MO0 XUMHH (19 yacoB)

Benenue. [Ipeodpa3oBanue noHaTus «Xumus». [Ipegmer xumun u €€ 3HaueHHE.
Pa3BuTHEe MECTHOM XMMHUYECKON MPOMBIIUIEHHOCTH (KpaTKUE CBEACHHMS). YUEHbIE-
OCHOBOITOJIOHUKH JJIs1 pa3BUTUU Hayku XuMuu Keipreizckoit Pecyonuku. TexHuka
0e30macHOCTH MpU paboTe B XMMUYECKOM KaOuHeTe. UUCThIe BEIIECTBA U CMECH.
HekoTtopele cnocoObl paszeneHus cMeceil: ¢ MarHuToM, MEeperoHkKa, BO3TOHKa,
¢unbTpOBaHUE, KpUCTAIIM3ALMUSA, AUCTWUIALUA, Xpomarorpadpus. Dusmdeckue u
XUMHYECKUE sABJIECHUA. XUMHUYECKHE peakuuu. lIpu3Haky u ycinoBHs IPOTEKaHHUs
XUMUYECKUX peakiuil. OCHOBHBIE IIOJOXKEHUS aTOMHO-MOJIEKYJISIPHOIO YYEHMS.
Mounekynel 1 atoMbl. lIpocTeie W ciioKHBIE BellecTBa. ArperatHble COCTOSHMS
BemectB.  IloHATHE O NEPUOAMYECKOM CHUCTEME XHMHYECKHX  DJIEMEHTOB.
XVWMHUYECKHE 3IEMEHTBI, UX O003HAYEHUs, CUMBOJIbI U Ha3BaHWs. OTHOCUTEIbHAS
aToMHasi Macca. BaneHTHoCTb, cocTaBieHue (opMyJ MO BAJIEHTHOCTSIM. XMUMUYECKUE
dbopmynbl. OTHOCHTENbHAS MOJIEKYJsipHass mMacca. MoJib — KOJIMYECTBO BELIECTBA.
CrexnoMeTpuuecKre 3aKOHbl XMMHH. 3aKOH IMOCTOSIHCTBA COCTABA BEILECTB. 3aKOH
COXpPAaHEHMSI MAacChl BEIIECTB. 3HAYEHUWE 3aKOHA COXPAHEHUS MAacChl BEILECTB.
MonbHbili 00bEM raza. 3akoH ABoraapo, kojJuuecTBo ABorajapo. OObeMHBbIE
OTHOUIEHUSI MEXAY ra3000pa3HbIMU BELIECTBAMU. XUMUUYECKHE YPABHEHUS.

Ynpa:xkHenusi U pacuetHsblie 3agaun: CoctaBieHue (opMys MO BaJCHTHOCTSIM
aTOMOB 3JIEMEHTOB U OTpeeNIEHNE BAJIEHTHOCTHU MO (pOpMysiaM BEIECTB.

Bbrancnste OTHOCUTEIBHBIE MOJIEKYJISIpHBbIE Macchl Mo (opMysiaM. Beruncienue
o0béMa M Macchl MO W3BECTHOMY KOJHMUYECTBY BeIleCTBA. Bpluncienue 1o
XUMHUYECKUM  YpaBHEHMSIM OOBEMHBIX  COOTHOIICHHUH ra30oB. Brrumcnenue
OTHOCUTEIILHOW MOJEKYJISIpHONH Macchl 1o (opmyne. PacdeTsl 1o ompeaesieHuro
KOJINYECTBA BEIIECTB MO XMUMHUYECKHM YPaBHEHHUSM, MO HU3BECTHOMY KOJIUYECTBY -
€ro mMacchl U 00bema BellecTB. PacyeTsl MO ONMPEJENIeHHI0 MacCOBBIX U OOBEMHBIX
COOTHOILIEHH ra30B IO XUMUYECKUM YPABHEHUSIM.
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JleMOHCTpPallMOHHbIe ONBITHI: ONBITEI MO0 (U3UYECKUM U XUMHUYECKUM
SBJICHUSIM: SIBJIEHMsI IIPY HAarpeBaHUU caxapa, PU CKUTAaHUU NapaduHa U MarHusl.
IToka3 ruraBiieHus BemecTB. ONbITH 110 TPU3HAKAM XUMHYECKUX PEAKLIAM.

JlaGopaTopHbIe ONbITHI:

O3HakOMJIEHME C BELIECTBAMHM C pPa3HbIMU (PU3UYECKUMH CBOMCTBAMH,
pasnenenue cmeceil. 1.OumcTka BeIIECTB: TpPSA3HOM BOABI — (PUIBTPOBAHUEM,
paszieleHue HE pPaCTBOPAIOIIMXCA JpYyr B Jpyre XUIAKOCTEH, OYUCTKA BOJBI
IIEPErOHKOM, TOBTOPHAs KPUCTAIUIA3ALM MEAHOTO KyIIOopoca,

IIpakTuyeckas padora Nel: PaGota B xumMHueckoi J1abopaTOpuu ¢ MocyaamH,
npuOopaMu U peakTUBaMHU, COOIOast MpaBuila TEXHUKU O€30MaCHOCTH.

IIpakTuyeckas padora Ne2. Pa3neneHue pas3inMyYHBIX CMECEH, HCHOJb3YS
METOJbl OYUCTKU BEHIECTB. Pa3neneHne coim u3 pacTBopa IyTeM HCHAPEHUs BOJBI.
Pa3nenenue BemecTB myTeM BHITATMBaHUS MarHUToM. [liaBiienue BemecTB. OuncTka
rmoBapeHHoM comu (1 yac).

Il. Hayunbie MeToanbl (4 yaca)

HaGnronenue, onucanue. JlabopaTopHble OIBITBL, IPaKkTUYECKHE PadOTHI,
JEMOHCTPAllMOHHBIE  YKCIEPUMEHTHI. O6o0menne  HAOMIOACHUN, MTOMCK
3aKOHOMEPHOCTEHN.

[IporHo3 pe3yapTaToB, MPOBEpKa C MOMOIIBIO SKCIIepuMenTa. [ unoresa, Teopun u
3aKOHBI.

JleMOHCTpalnMoOHHbIE ONBITHI. [IpoBeneHne 1eMOHCTPAIMOHHBIX SKCIIEPUMEHTOB

IUI OIPEJEIICHUS TPU3HAKOB U YCIOBUNM XUMHUECKON pEeaKIUH.

JlaGopaTopHblie onbIThl. HaOmro1eHMEe 3a BemecTBaMu, 00J1aJal0IIMMHU Pa3HbIMHU
(H3UYECKIMU CBOKMCTBAMHU.

IIpakTuyeckas padora. [IpoBeneHre Hay4YHOT0 HAOIIOIEHUS U €r0 ONTUCAHUE.
1. Paznoxxenue manaxura (THIPOKC KapOOHATA MEIM) TIPU HarpeBaHUU.

2. XuMH4ecKasl peakius MKy KEJIE30M U XJIOPUIOM MEJIN.

III I'naBa Ctpoenue atoma (S 4yacos)

OnbITH O OOBSCHEHUIO CJIOKHOCTU CTPOCHUS atoMa. Teopuu, 00bsICHSIONNE
cTtpoenue aroma. llmanerapHo-muHamuueckass Teopus Pesepdopna. Hemocratku
teopun Peszepdopna. [IpeumyinecTtBa u Hepocratku Teopur bopa. OCHOBBI Teopun
KBanTta. KBanToBbmie umcia. SAapo aroma M 3JIEKTPOHHBIE OOOJOYKH, MOPSIOK,
MPUHITUIIBEI ¥ TPABWIA 3alOJHEHUS AJIEKTPOHAMH aTOMHBIX opOuT aneit. [lpuHiun
[Tayns. [puauun nonvkenus sueprun. [Ipasuina Kneukosckoro. [Ipasuia ['ynna.

IV-TJIABA. llepuoanyeckuii 3aK0H 1 NepuoIMYecKasi CUCTeMAa
XHMHYECKHX 3JIeMeHTOB (6 4acoB )

Knaccuduxanys XuMHUUEeCKUX 3JIEMEHTOB. VICTOpHsS OTKPBITUSI TEPUOTUYECKOTO
3akoHa. Tpuaga J[le6epeitnepa. Crnupan Jle Ilankypray. 3akoH OKTaBbl.
CoBpeMenHoe  ompejaeneHus — nepuoauyeckoro  3akoHa  J[.M.Menneneena.
ITepuonnueckas cucrema .M. Menneneesa. IlepBoHauanbHas KpaTtkas W JJIMHHAA
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dbopma nepuoganueckoi cuctemsl. ['pynmsl u nepuoasl. XKuzue u aesrensHocts [,
MenpneneeBa.  OHeprusi  MOHM3aLUUU  DJIEMEHTOB.  OJIEKTPOOTPHULATEIBHOCTh
2JIEMEHTOB . Panuyc u HoH aToma.

Yunpaxknenusi. XapakTEpUCTUKAa XHUMHUYECKHUX DJIEMEHTOB II0 HUX MECTY
pacnoJIOKEeHUs B IIepuoanUYecKkor cucteme. Hanrcanue cTpoeHuss atoMa 3JIEMEHTOB,
AJIEKTPOHHON KOH(PUTYPALIUU U 3aII0JIHEHUE 3JIEKTPOHOB B STUECHKE.

V-I'naBa. Kucaopoa. Oxcuanl . 'openue (SuacoB)

OO1as xapakTepuCTUKa KUCIOPO/Ia, pPaClpOCTPAaHEHHOCTh B IIPUPOJIE, 3HAUCHUE.
®dusnueckue cBoicTBa kuciopoaa. Ilomyuenue kucinopoma B JsabopaTopuu U
npoMblIuIeHHOCTH. [lomydenue o3ona. CocraB Bo3Ayxa M NpHUMEHEHHE. ToIumBo.
Xumunyeckue cBoiicta kucinopona. Oxcuel. [lepBoHayanbHble MOHATUS 00 OKCUAAX,
uX Has3BaHusA. [opeHHe UM MeEUICHHOE OKHUCIEHHE. Mepbl NPOTUBONOKAPHOU
6e3onacHoctu. Ilpumenenue kucinopoaa. TemnoBoil 3p(HeKT XUMUYECKUX peaKui,
TEPMOXUMHUYECKUE YpPABHEHUS, 3K30TEPMHUYECKHUE M HHAOTEPMUUYECKHE PEAKIUU.
3akoH ['ecca. 3arps3nenue atMocepbl U SKOJIOTUYECKUE TTPOOTIEMBI.

Pacyernble 3axaun. PacueTsl 10 TEPMOXUMHUYECKUM YPABHEHHSIM.

JMemoncTpanuu: OnbITEl 10 0OBSICHEHUIO YCIOBUW TOpEHHUs BellecTB. [ opeHue
YTJIs1, CEPBl U MAarHusi B KUCIOPOJIE.

JlaGopaTopHblie onbIThbI: 3HAKOMCTBO ¢ 00pa3laMu OKCHJIOB.

IIpakTuyeckass padora Ne4. [lonydyenwe u3 Kanusi nepMaHraHata u cOop

KUCJIOpOJIa. 3HAKOMCTBO C €r0 (PM3MYSCKHUMHU ¥ XMMUYECKUMHE cBolicTBamu. (1 gac).

V |- I'maBa. Bonopoa. Kucsiorsl. OcHOBBI. (6 YacoB)

Bonopon, ero oOmias xapaktepuctuka, llomyuenue Bojgopoja B JiabopaTopuul U
MPOMBIIIJIEHHOCTH. PU3nUecKre, XMMUYECKUE CBOMCTBA M MPUMEHEHHUE BOJOPOAA.
CoctaB Boapl U cBoicTBa. COCTaB MOA3EMHBIX MHUHEPAJIbHBIX HCTOYHUKOB BOJBI
Keiprezcrana. Boma B npuposie 1 METObI €ro OYUCTKU. DPU3NUECKHUE, XUMUYECKUE
CBOMCTBAa M NpUMEHEHHE BOAbI. KHUCIOThI M OCHOBaHUsS WX Ha3BaHWsS. KHUCIOTHBIN
OCTaTOK M €ro BaJICHTHOCTb. MHaukaTopsl. [lelicTBHE MHAMKATOPOB HA KHUCJIOT U
OCHOBAHUI.

JMemoncTpamun. Ctpoenue anmapara Kuma v mpuHIum ero padoTel. 3HAKOMCTBO
¢ obpasamMu OKCHI0B, KHCJIOT, OCHOB M COJIEH.

Jlabopatopubie onbiThi: 1. [lomyuenue Bomopoga UM €ro CBoiicTBa. 2.
B3aumogeiicteue Bomopoma ¢ okcumom wmeau (I1). 3. [elictBue Kucior Ha
nHAUKATOpbl. 4. JlelicTBUME KHCJIOT Ha MeTauibl. 5. B3auMoneincTBhe OKCHIOB
METAaJIJIOB C KUCJIOTaMHU.

IIpakTuueckass padora NeS. I[lonydeHue BOAOpOJa M UMX CBOMCTBA.
BzaumoaeiicTBUS BOABI C MISJIOYHBIMHM METaJIaMU, OKCHJIAMH M UX B3aHMO/ICHCTBUE.
(1 gac).

V | | - I'naBa. I'anorensl. (7 4acoB).

["aniorensl, o0uas xapakTepucThka (pacpocTpaHeHUe B MPUPOJIC, MOTYyUYCHHUE U
cBorictBa). [lonyuenue xjopa, ¢pusndeckre, XUMUUECKHE CBOMCTBA U NTPUMEHEHHUE.
[Tonyuenne xnopoBomopona. FEro ¢usuueckue, XuUMHUECKHE CBOMCTBA U
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npuMmenenue. CosiHasg KHUCJIOTa MW XJOpUIbl. THUIMBl XUMUYECKHX pPEaKIHii:
CO€JIMHEHUE, pa3JioKeHue, 0OMEeHa U 3aMEellIeHHE.

OO1iee TMOHSATHE OKHUCIUTEIbHO-BOCCTAHOBUTENBHOW peakuuu. OKHUCIUTETU WU
BOCCTaHOBUTENU. CBS3b MEXKIY BAJCHTHOCTHIO M CTEIEHBIO OKHUCIEHUsA. MeTon
AJIIEKTPOHHOTO OanaHca ypaBHEHUM.

Ynpaxxknenusi. CoCTaBIICHUE YPABHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIIBHOM
PEaKIUU 1 BBIIIOJHEHNE YPAaBHEHUI IO HUM.

JemoncTpanun: M3MeHeHHe 1BETa MPU OKUCIUTEIBHO-BOCCTAHOBUTEIBHOU
peaKInH.

JlaGopaTopHbie omnbiThbl. 1. KadecTBeHHbIE peakiuu sl PacnO3HOBAHUS
COJITHOM KHCJIOTHI, XJIOPUAOB, OpOMUIOB W MOAUIOB. 2. ONIBITHI, COOTBETCTYIOIIHE
JJIS1 OKUCIIUTEIIbHO-BOCCTAHOBUTEILHOM PEAKIIMU: MEXKAY MOAUAAM KaJlvsl U XJIOPHOU
BOJIOM.

IIpakTnueckas padora Ne 6. CoiisiHasi KUCI0Ta, KAUECTBEHHBIE PEAKIUU T10
ompeesieHHIo ee cocTaa (1yac)

IIpakTnueckas padora Ne 7. PemeHue 3KClEpUMEHTANBHBIX 33/1ad MO TEME
«[amorens». (1 vac).

VIII - I'nmaBa. OcHOBHBIE KJIACCHI HEOPTaHUYECKUX COeTUHEHUI U reHeTuYecKast
CBSI3b MKy HUMH (6 YacoB) .

Oxkcuppl. Knaccudukanuss XUMUYECKUX CBOMCTB U MPUMEHEHUE OKCHJIOB.
Kucnorel. Knaccubukaiys XuMHYECKUX CBOMCTB M IPUMEHECHHUE KHUCIIOTHI.
OcHoBbl. Kitaccudukanyss XUMUYECKUX CBOMCTBA U IPUMEHEHHE OCHOB.
Comu. Knaccudukanus XMuMUYeCKUX CBOMCTB U NMpUMeHeHue cojieil. Ob1iee moHsaTHe
0 pactBopax. HachkilieHHbIE W HEHACHIIIEHHbIE PAaCTBOPHL. PacTBOPUMOCTS.
Konuenrpanuu pactBopos.
I'eHetnyeckass CBS3b MEXKIAY HEOPraHMYECKUMHM COCIMHEHUSIMU (OKCHIaAMH,
KHCJIOTaMH, OCHOBaHUSIMH, COJISIMH ).

YinpaxHeHue u 3a1a4H.

Pemenne 3agau u ynpaxsHenud no teme. «OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIMHECHUN U T€HETUYECKas CBA3b MEXKIY HUMMN

JdemoncTpanusa. HaOmronenue 3a pacTBOPUMOCTBIO OKCHUJIOB, KHCIIOT, OCHOB,
COJIEU B BOJIE.

JlaGoparopHusbie omnbiThl: 1. B3aumopeiictBue okcuaoB ¢ Bojou. [lomyuenue
OCHOB M Kuca0T. OnpeneneHue KUciaoT ¢ MOMOLIbI0 MHANKATOPOB. B3aumonericTeue
KHCJIOT C OCHOBHBIMU OKCHAaMU. B3anmoelicTBre KUCIOTHOTO OKCUA C OCHOBAMU.

IIpakTuyeckas padora Ne8. Ilomyuenue cynbdara meau. BzaumoneiictBue
OKCH/JIa METH C CEPHOM KHUCJIOTOU C MOMOIIBIO peakiuu ooMeHa. (14ac)

IX-TnaBa CrpoeHue MoJIeKYJ U XUMUYeCKHE CBA3M (7 4aCOB)

IlorgaTne o0 XUMHYECKON CBs3UM. Buapl xXuMudeckou cBs3H. KoBajeHTHbBIC
XAMUYECKHE  CBA3U. llomsgpHass W HENoJisIpHAsT ~ KOBAJIEHTHBIE  CBS3U.
DJIEKTPOOTPHUIIATEILHOCTh XUMUUYECKUX AeMeHTOB. Monbl. MoHHas cBsa3b. [loHsTHE
0 JIOHOPHO-AKIIENTOPHOM MEXaHU3Me 00pa30BaHUs HEMOISAPHON KOBAJICHTHOM CBSI3U.
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Bonopoanas cBa3p. Meramumueckas: cBa3b. [IOHATHSA O KPUCTAIUIMYECKUE PELIETKH.
['uOpuan3anys aTOMHBIX OpOUTAJIE U CTPOEHUE MOJIEKYI.
Yupaxuenus. [1o cocTaBieHNI0 XUMUYECKUX CBSI3€H U 3JIEKTPOHHBIX (POPMYIL.
JMeMoHncTpanuu. M3roroBienue mMojenel KpUCTAUIMYECKUX PEIIETOK XJIOpuaa
HaTpHUsl, aiMasa, rpaguTa, OKCHIa yIriepo/ia U3 IIacTUINHA.

IX kaace
HEOPTAHUYECKAS XUMUSA
(B Hexeio 2 yaca. Beero 68 yacos, pe3epBHbIe - 3 yaca)
IHOBTOPEHUE YYEBHOI'O MATEPUAJIA
VIII kaacca (4 gaca)

Beenenwue. [loBropenue matepuaioB 8-kinacca. OCHOBHBIE XUMUYECKHUE TTOHATHS.
Crpoenne artoma. Ilepuomnueckass cucTeMa XHMHUYECKHX 3ieMeHTOB. IIpaBuna
KiteukoBckoro. Kucinopon, Bo1opo, rajJorensl U uX coeqnHeHuss. OCHOBHBIE KIIACChI
HEOPTaHUYECKUX COEAUHEHUM.

YnpaxkHeHusi. ['€HETMYECKHE CBA3M OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
COoeIMHEHN. BhINOoIHEHNE YIIPa)KHEHUH 10 BBIPAKEHHUIO KOHIICHTPAIMi PaCTBOPOB.

| — T'naBa. OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX PeaKIuii

(6 wacos)

CKOpOCTh XMMHMYECKMX peakuuid. DakTopsl, BIUSAOIIKAE HAa CKOPOCTb
XUMHAYECKOM PpEakUMM: [PUPOJa pearupyroliux BELIEeCTB, IOBEPXHOCTHOE
COIIPUKOCHOBEHUE PEAreHTOB, KOHLIEHTPALMS BEILIECTB, TEMIIEpATypa, KaTaau3aTophl.
Karanuz. Koncranra ckopoctu. 3akoH nerictBust macc. OOpaTumbie 1 HEOOpaTUMBIE
peakunu. XuMUYecKue paBHoBecHs. KOHCTaHTa paBHOBECHUs. Y CIOBHUSI CMEILICHUS
PaBHOBECHS: BIIMSIHUE TEMIIEPATyphl, AaBlIeHUs, KOHUeHTpauuu. [Ipunumn Jle-
[TaTenwe.

YnpakHeHusi. YIPaXHEHHsS 110 COCTaBIICHUIO YPAaBHEHUW IO YCIOBUAM
CMEILECHUS PABHOBECHS.

JemoncTpanuu. ONbITBL, MOKAa3bIBAIOIINE BIMSHUE HA CKOPOCTh XUMHUYECKHUX
peaKuui IpUPOJbI, KOHUEHTPALMM B3aMMOJECUCTBYIOIINX BEIIECTB, TEMIIEPATYPBHIL,
KaTanu3aropa. B3anMoaeicTBME 1IMHKA W COJSTHOM KHUCJOThI, B3aUMOJCHCTBUE
okcuga meau (II) mpu pasHbIX Temmeparypax M pa3HbIX KOHLEHTPALMSIX CEPHOU
KHUCJIOTHI U T.J.

JlabopaTtopHsbie onbITbl. PakTOpbl, BIUAIOIIME HAa CKOPOCTh XHMHYECKHUX
peakiuui. XUMHAYECKUE PEAKLNN, IPOUCXOLALIME IIPU HAarpEBaHUM KYyCKa, MOPOLIKA
xKenesa. JledcTBUe KaTanmn3aTopa.

| | — I'naBa. PacTBopbl. JiaekTpoaurnyeckas aucconuanusa (14 yacos)

PactBopbl. Xumudeckass Teopusi 0Opa30oBaHUS PACTBOPOB UM OCHOBHBIC
nojoxenus. [loudaTue o ruaparaunu u conbBatauuu. Kpuccramioruaparsl.

Teopust 3AEKTPONUTHON AUCCONMALUU. IIEKTPOIUTBI W HE BJIEKTPOIUTHI.
Katnonsl m annonsl. Kpucramnoruaparel. Jucconuanusi KUCIOT, COJIEM W OCHOB.
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Knaccudpukauusa osnexrtponutoB. Crenensb guccouumanuu. CuibHble U ciaOble
aneKTposnTel. loHooOMeHHbIe peakuuu. ['uaponus coneil. [lonsTe o BoJOpOIHOM
[IOKa3arele.

YnpaxHeHUs1 M pacyeTHbIe 3aJa4M. PacdeTsl 0 OIpeaesIeHnIo MaCCOBOU J10JIH
U MacChl PAacTBOPEHHOI'O BEIIECTBA B pacTBOpe. PacdyeTsl Ha KOHUEHTPALMH
pPacTBOpPOB. YIIPa)KHEHMSI 110 IPUTOTOBJIICHUIO PACTBOPOB.

HNemoncrpanuu. 1. IlpoBepka 3I€KTPONPOBOAMMOCTH U HEIPOBOAUMOCTH
AIIEKTPUYECKOTO0 TOKa pacTBOpaMu BemlecTB. 2. CpaBHEHHE 3JIEKTPOMPOBOIUMOCTH
CUJIBHBIX U CJIA0BIX 3JEKTPOJIUTOB.

JlaGopaTopuble omnbiThl. 1. OOMEHHBIE pEaKIMH MEXAYy pacTBOpaMu. 2.
JIBUKEHUE MOHOB B 3JIEKTPOJIUTUYECKOM ToJie. 3. OMbIThI, JOKA3bIBAIOIINE MPOLECC
ruaponnsa.4. KauecTBeHHbIE peaKlInd HOHOB.

IIpakTuyeckas padora Nel. DKciepuMEHTANbHBIE 3a/1a4d MO «DJIEKTPOIUTHOU
nuccorpanumy (1 gac).

I 1 | —-TJIABA. Xumus 3J1eMeHTOB MOATPYNIbI KHCJI0poaa. ( 74acoB)

OO0mas xapakrepuctuka 3neMeHToB VI rpynmnel. MecTo 37€MEHTOB MOATPYIIIIbI
kuciopoaa B Tabmune J[.M. MenneneeBa u crTpoeHue ux aroMoB. CXOJCTBO U
oTimuue kuciaopoaa u cepol. Cepa, 0011as XapaKTepUCTUKA, PACIPOCTPAHEHHOCTh B
npupoje. AJUIOTpONMYECKHE Tpu BuAa cepbl. [lonmydeHue W NPUMEHEHHE CEpBI.
du3nyecKkne, XMMHUYECKUE CBOWMCTBA cepbl. Oxcuabl cepbl. llomydenue cepHou
KHUCIIOTHI B MIPOU3BOJICTBE M AKOJOTHYECKUE MpoOaeMbl. DU3NUecKne U XUMUUECKHE
CBOMCTBA CEPHOM KHUCIIOTHI. [IpuMeHeHne cepHOM KUCIIOTHI U CyIbh(haToB, CYIb(OHUTOB,
TUAPOCYIBOUTOB U CYJIb(PHUIOB.

JlaGopaTopHbie padoThI.

1.O3HnakoMIIeHUE C 00pa3laMu Cephl U €€ COCTMHEHUSIMHU.

2. [TonmydeHue 030Ha B 1a00PATOPHHU.

3. Pacnio3naBanue MOHOB cynb(aTa B pacTBOpE.

4. O3HaKOMJIEHUE C MUHEPAJIBHBIMU y100peHusiMu Gocdopa 1 azoTa.

IIpakTnueckass padora Ne3. PemeHne -SKCHEPUMEHTANBHBIX 3a7ad 110
«moArpynmne kuciopoaa». (2 yaca)

IV-TJIABA DsieMeHTHI NOATPYNIbI 230TA U UX CBOICTBA.
(7 uacos)

OO0mast xapakTepucTUKa JIEMEHTOB V-Tpymiibl. MecTo 3JIeMEHTOB B TIOJITPYIIIIC
azora B Tabiuie /.M. MenaeneeBa u ux ctpoeHue aroMoB. A30T, hochop, crpoecHne
WX MOJIEKYJ, PacIpOCTPAaHCHHE B TPUPOJE, CIOCOOBI TONy4CHHS, (PU3UUECKHE H
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. Tpu Buma momudukanuu dochopa. AMMHAK,
CTPOCHHE MOJEKYJbI, MOJyYeHHE aMMHUaKka B JTA0OPATOPUHM W TPOMBIILICHHOCTH.
(bU3MYecKue U XUMHUYECKHE CBOMCTBA M MX NpuMeHeHne. Comr aMMOHUS.

AB3OTHBIE KHCIIOTBI U UX coiu. CTpoeHHE MOJICKYN M MOJIy4YeHUEe B JabopaTopuu u
MPOMBINTUICHHOCTH. DU3HUYECKHe, XUMUUECKHE CBOMCTBA, W NMPUMEHEHUE a30THOM
kucyoTel. CoNii a30THOM KHUCIOTBHL. HuUTpaThl, HUTPUTHI, U WX NPUMCHCHHE B
HapoJHOM Xx03sicTBe. KpyroBopor azora B mpupoje. I'eHeTnyeckasi CBSI3b MEKIY
a30ToM W ux coeauHeHusMU. DochopHas kuciora (MeTa M OpTa) MU HX COJIM.
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[Tpumenenue coequnenue ocdopa. ['enernueckas cBsI3b MexAy Gochopom U uX
COCIMHECHUSIMH. MHUHEpaabHbIC YI00OpEHUSI.
JdeMoncTpanuu. B3anMoencTBue Coied aMMOHUS CO IIETI0YaMHU.
JlabopaTtopubie onbIThl. O3HaKOMJIEHWE C a30THBIMU U (pochopHbIMU
yI0OpEHUSIMH.
IIpakTuuyeckass padora Ne 4. IlomyyeHue amMuaka, OINBITBI C HHM.
Omnpenenenre MUHEpaIbHBIX y100penuii (14ac).

V — T'VIABA DaemeHThI OArpynnsI yriaepoaa. (7 yacos)

O6mast xapakrepuctuka sneMeHToB |V rpynmnel. MecTo 371eMEeHTOB MOATPYIIIbI
yriepoja B IEPUOJANYECKON CUCTEME XUMUYECKHUX AJIEMEHTOB, CTPOEHUE UX aTOMOB.

Oco0OEHHOCTH CTpPOEHHME aToMa yriepoaa. AJIOTPONHBIE BUIAOU3MEHEHUS
yriaepoja, paclpoCTpaHEHUE B TMPUPOJE, METOJbl MONy4deHUs, (U3HUECKUE WU
XuMHu4eckue cBorctBa. Ancop6uus. [lonesnonckonaemsie yriiepona B Keipreizcrana.
Oxcunpl yriepoaa, CTpOCHHE MOJEKYJI, METOAbl UX IOJydeHHs, (pU3nyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE.

VYronpHas KUCIOTa, CTPOCHHE MOJIEKYJbl, MoiaydyeHue. DPusznueckue u
xuMuueckue cBoictBa. Conu YrojJbHOM KHUCHOTHI, MOJMydeHUE, (PU3NUEeCKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE.

Kpyrosoport yraepoaa B mpupoje. BogopoiHbie coelMHEHUs yIiiepoia - KpaTKHe
MOHATUS 00 OPraHUYECKUX BELIECTBAX.

Pacnpoctpanenne kpemuus B pupojie. llonsatust o coenunenunit kpemuus. Conu
KPEMHUEBOW KUCIIOT- CHJIMKAThl. OTpacib CUIMKATHOW MPOMBIIIJIEHHOCTU. Pa3BuTtue
MECTHOM CHJIMKATHOW MPOMBIIILIEHHOCTH.

JMemoncTpanusi: HaGnrozeHue 3a peakuusiMu MEXKIY YIJICKUCIBIM Ta30M H
M3BECTKOBOM BOJIOHU.

JlaGopaTopHblie ONbITHI.

1. 3HakoMCTBO C BHJaMHU TOIUJIMBA, CO CBOWCTBaMH KapOOHAaTOB WU
TUAPOKAPOOHATOB U UX MPEBPAILCHUSIMHU.

2.KauecTBeHHas peakiys KapOOHAT-MOHOB.

3. O3HakoMJIeHHE ¢ 00pa3aMu MPUPOTHBIX CUITUKATOB.

4. 3HaKOMCTBO C KOJUIEKI[USIMU BEILEH U3 CTEKIJIA U KEPAMHUKHU.

IIpakTnueckas padora NeS. [Tonyuenue okcuna yriaepona (IV) u uzyuenue ero
cBoiicTB. Ono3HaBaHue HoHa kapoonara (1 ygac).

VI-TI'JTABA OOuiue cBoiicTBa META/JIOB U MOJIyYeHHE.
(7 wacoB)

MecTto pacnosioKeHHsT METAIOB B IEPUOAMYECKONM CHCTEME XUMHUYECKHUX
anemenToB J[. M. MengeneeBa. OOmias xapakTEepUCTHKA TJIABHBIX W TOOOYHBIX
MOATPYIIT METAJIOB. Psii 37I€KTPOXUMHUYECKON HANPSKEHHOCTH METAILIOB.

Meramuisl B npupoae dusznueckue U XMMHUYECKHME CBOMCTBA METAJUIOB.
Meramnuyeckue pyabl 1 METAIUIMYECKash TPOMBINIIEHHOCTh Kbipreizcrana. Meroasl
MOJIyYeHHUs] METaJUIOB B IPOU3BOACTBE. DiekTpoiin3. llenounsie MeTamisl (HaTpui,
kanuii). IllenoyHo3emenbHble  MeTaulbl  (MarHuid, KaiubUui).  AJIIOMUHUN.
DOU3NYECKUE U XUMUYECKHUE CBOMCTBA AJIFOMUHUS.
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Ynpaxxknenue BpinosHeHWe ynpaXHEHMW W pEIICHHE 3a4ad 10  TEMeE
«Metaiuib.

JleMOHCTpauOHHbIe ONbIThI. OnpeneneHue OTAEIBHBIX METAJUIOB  IIO
OKpAIlIMBaHUIO IJIAMEHU UX COJIEN.

JlabopaTopHbie  OnbITBI. 3HAaKOMCTBO C  BHAAMM  METAUIOB,  HX
TEIJIONPOBOAHOCTh. M3roToBileHHE U3 IUIACTWIMHA MOJEIN KPUCTAJUIMYECKHUX
PELIETOK METAIIJIOB.

IIpakTuyeckas padora Ne 6. PemieHue 3kcriepuMEHTaIbHBIX 3aad MO TEME
«Metamnbl». BzaumojelicTBue MeTaioB ¢ pacTBopamu cosieil. (1 gac)

VIl -TJIABA UYepHas u uBeTHass MeTa/LuIyprus (6 yacon)

[Tonarune o mertamrypruu. L[BeTHbie meTamnbl KeIprei3crana Kak IOJIE3HbBIE
UCKOIaeMble (30J0TO, PTYTh, CypbMa WU PEIKO BCTPEUAIOIIHUECS I[BETHbIE METAJUIbI).
O6mass wuwHoOpMamMss O XUMHYECKOM Mpou3BoAcTBe KamamkaikalicKoro
cypbMmsiHOTO,  AnpapkeHckoro  prytHoro, KymTopckoro u  Makmaickoro
30JI0TOPYAHOTO KOMOWHATA.

UYepnas meramnyprus. JKeme3o u ero cpoucrBa. [Ipon3BoacTtBo yyryHa u
cranu. [ [pumeHenre MeTasioB U CIUIaBOB.

YopaxHenue u 3aaa4yu  PemeHne 3ama4y W yOpaKHEHHM 10 TeMe
«Metamryprus»

HMemoncTrpanuu: 1. HaOmioneHue TemionpoBOAMMOCTH —METAIIOB. 2.
B3aumoneiicTBue MeTaIJIOB U HEMETAJIJIOB C BOJIOM.

JlabopaTtopHblie onbIThl. O3HAKOMJICHUE ¢ 00Opa3liaMi METaNIOB U MOJICIIAMHU
KPUCTALIMYECKOU PEIIETKOM.

VIl - TJIABA. Boaopoanblie coeMHEHUs YIJiepoaa
Opranuveckasi xumusi (7 yacoB)

Bonopoansie coeauHeHUsl yriepoja — OpraHuueckue BeniecTBa. lIpenmer
«OpraHuyeckas XuMUs» U €ro 3HadeHue. Teopusi CTPOEHUSI OPraHUYECKUX BEIIECTB
A.M. byrtnepoBa. Knaccudukanus opraHMueckux BELIECTB MU MX HOMEHKJATypa.
[IpenenvHble  yriieBOAOpOAbI—alikKaHbl  (MapaduHbl)  TOMOJIOTHS,  HU30MEPHS.
IIpenenbHbie yrieBogopoabl B mpupoae. Dusnueckne, XMMUYECKHE CBOWCTBA H
MPUMEHEHUE MPEACIIbHBIX YIiIeBOA0POI0B. [IOHATHS O HUKIMYECKUX YTIEBOJAOPOIAX
(umknonapadunax).  HenmpenenbHble — yriaeBOAOpoAbl  (QJKEHbI)  IMOJYYEHHE,
HOMEHKJIATYpbI, U30MepHsl, (PU3NUecKhe, XUMHUecKkue cBoicTBa. OOliee MOHATHE
JIMEHOBBIX U AllCTUCHOBBIX YTJICBOJIOPOIOB. APOMATHYECKUE YIIICBOJOPO/IbI (apPEHBI)
busznueckue W XuUMHUYECKHe cBoicTBa. [IpupoaHbIE MCTOYHUKH YTIIEBOAOPOJIOB.
Kucnopon conepskaiiue yrieBoaopoibl- CHOUPTHI, (DEHOJIbI, albJAETHAbI, KETOHBI,
OpraHUYecKrue KapOOHOBBIE KUCIOTHI, d(PUPHI, KUPBI, UX TMOJyYeHUE, CBOMCTBA H
IIPUMEHEHUE. YTIIEBOJBI (MOHO, 1M, Caxapuabl) NOJyYEHHE, CBOMCTBA IPUMEHEHHUE.
A3zoTrocozepkaliie OpraHMYecKUe COEIUHEHUsA. AMHHBI, MOJy4YeHUE, CBOMCTBA.
AMMHOKHCIIOTBI, O€JIKH U UX CBOWCTBA.

YunpaxkHenue u 3amgauM. PemeHue 3a1ay M yOpaXHEHWM 1O TJIABE
«OpraHu4ecKkne COeTUHEHUS.
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JemoHcTpanuu: JIeMCTBHUS OpPraHMYECKOrO pACTBOPUTENST HA KaydyK M
pe3uHy.

Jlabopatopubie onbiThl: 1. Kosuekiuss wu3nenui, W3rOTOBICHHBIX W3
MOJIMATUJICHA W TIOJUINponwieHa. 2. B3zaumojeiicTBue riauiepuHa co TUAPOOKCHA
MeM U HaTpus. 3. 3HAKOMCTBO C KOJUJIEKIIUEH MPOIYKTOB, MOJIYYEHHBIX B PE3YJIbTATE
nepepadoTKu HeTH U KOKCOBaHUS yTJIsl.

4. BzanumojieiicTBrE MEXIY 3TAHOJIAM U XJIOPOBOJIOPOJIOM. . M3roToBieHue mMojienu
yIIepo/ia ¥ X HEKOTOPBIX coemnHeHnid 6. PacTBopeHue Oenka B BOJE U BBITIAJICHUE
ocazika. 6. CpaBHeHHE CBOMCTBA MblIa U CHHTETUYECKOTO CTUPAIIBHOTO TTOPOIIKA.

IIpakTnyeckas padora Ne 7. 3HaKOMCTBO C IMPHU3HAKAMH, Pa3INYaIOIIUMU
IIacTMaccy ¥ BoJiokHa . (1 gac)

IIpakTnueckass padora Ne8 Pemienne -sKCIEpUMEHTANBHONW 3aJa4u 10
OpraHMYecKHM BelecTBaM | (4ac)

TpeGoBanus Kk 6230BbIM 3HAHUAM YYAIIMXCH 10 XUMHUHU
(o:xupaemMble pe3yJIbTaThl)
VIII- IXknaccos

[lonsiTHe 0 cocTaBe U CBOMCTBAX HEKOTOPBIX BEIIECTB, OCHOBHbIE XUMHUYECKUE
MOHATHUS: XUMUYECKUE JIEMEHTBI, X 0003HAYEHUSA, XUMUYECKHE (DOPMYJIbI, IPOCTHIE
U CIIOXHBIE BEILECTBA, COCTAB BO3/1yXa, BOJA, PACTBOPbI, KUCIOTHI, LIEIOYHU, COJIH,
peaklMi COEIMHEHMSI, Pa3J0KEHUs, TOPEHUs, O BUAAX TOIUIMBA U JIPYrUe€ MOHATHS
u3yvarorca B 0a30BoM Kypce mo mnpeamery «Xumusi» B VIII knacce. B Hauane
0a30BOT0 Kypca XUMHUYECKHE SIBIICHUS HW3Y4alOTCd Ha OCHOBE TEOPHH CTPOCHMS
Bemects. B VII-IX kmaccax mnpousBoguTcs oOydeHHE IO  MarepuaiaM
HEOPTraHWYECKON XUMUH, MAIOTCS HadyallbHbIE TPEJCTABICHUS [0 OPTaHUYECKOU
xumuu. OOydeHHe KypCcy XMMUU Pa3BUBACT Yy YYalIUXCS CaMOCTOSTEIHLHOCTH B
opouecce  OBIAJACHUS  3HAHWSAMU M TOPOU3BOJUTCA  C  NPUMEHEHHEM
J€MOHCTPALIMOHHBIX U JaOOPATOPHBIX FIKCIIEPUMEHTOB.

TpeOoBanusi, npeabsABIsieMble K 3HAaHUSAM, (YMEHUSM, CITOCOOHOCTSIM 1 HAaBBIKAM)
0KM/IaeMbIM Pe3yJIbTATaM yYalluXCsl, 3aKOHYMBIINX 8 KJIacC LIKOJIbI, CIAEAYIOIIHE:

-YyMEHHUE OXapaKTepu30BaTh JJIEMEHTHI (CTpOCHHE aTroMa) MO0 HUX MECTy B
nepuoanyeckor cucreme J.M. MenneneeBa (B mepBUYHOM, KPAaTKOW U JITTMHHOU
dhopme), a TaKKe COCTaB MX OKCUIAOB U THAPOKCHUJIOB,

- YyMEHUE OmpeleisTh MO0 COCTaBy COEAMHEHUN  HEopraHu4eckue u
OpraHUYeCcKUe BEIIECTBA U XUMHUYECKHUE CBSI3U B HUX, 10 (PYHKIMOHAIBHOW TPYIIIE -
K KaKOMY KJIacCy OTHOCSITCSI 3TH OPraHUYECKHE BEIlEeCTBa,

- YMEHHE MPUMEHITh aTOMHO-MOJIEKYJISIPHOE yYeHUE MpU OOBICHEHUU COCTaBa
HEOPraHWYECKHUX U OPraHUYECKUX BEILECTB;

- YMEHME T[OKa3aTb TIE€HETHYECKYIO0 CBS3b MEXKIAYy HEOPraHWYeCKUMH U
OpraHUYECKMMU BEIIECTBAMU,

- YMEHHE COCTaBIATh (OPMYJIbl HEOPTaHUUYECKUX U OPTaHUYECKUX BEILECTB;
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- YMEET Ha3BaThb W3YUYCHHBIE BEIIECTBA, BXOIAIIME B T€ WA HHBIE KJIACCHI
COEIMHEHUH

- YMEHHE ONPEALIATh TUIbl XUMUYECKUX PEAKIIUI 110 UX YPaBHEHUSM;

- YMEHHUE COCTaBISITh YPaBHEHUS XUMHUYECKUX PEaKUUi, KOTOPbIC OMPEICISIOT
XUMUYECKHE CBOMCTBA BEILIECTB;

- yMeHHE OOBSICHUTH CTPOCHUE M CBOMCTBA BEIIECTB, a TAKXKE CBA3b MEKIY HX
CBOMCTBaMH U IPUMEHEHUEM;

- yMeHHE OOBSCHUTH KPYTOBOPOT JIEMEHTOB B IPUPOJIC;

- 3HATh ONpEACIICHNEe XHUMHYECKUX 3aKOHOB (IIEPUOJAMYECKON, COXpaHEHUS
MAaccChI U JIp.);

- yYMEHHE IPOBOJUTH MPOCTHIC OMBITHI, HAOIIOICHUSI, OTUCAHUS U TIOJIBEICHHE
HUTOTOB.

OaHUM U3 OCHOBHBIX MPHUHIUIIOB OOYy4YEHUs MpPEeaMeTy «XUMHs SBISETCS
HETOCPE/ICTBEHHAsT padoTa IIKOJIBHUKOB C XUMHUYECKUMHM BEIIECTBAMH, TIyOOKOE
OBJIAJICHUE 3HAHUSIMU TMTOCPEJICTBOM IPOBEJACHHSI XUMHUYECKUX OMBITOB, JOCTHKECHUE
YMEHUH U HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS BEIIECTB B )KU3HU U OBITY, BHICOKOM
KYJIbTYpbI OOpaIlieHusi C HUMH.

TpebGoBanus, NpeabsIBIsieMbIe K 3HAaHUSM, (YMEHHUSIM, CITOCOOHOCTSIM U HAaBBIKAM)
0KWJIaeMbIM  pe3yJbTaTaM  y4YalllUMCs, 3aKOHYMBIIUM 9 KJacc  IIKOJIBI,
ClIeIyIOIIue:

- yMeeT OOBSICHUTH Ha OCHOBE MPOIIECCOB OKUCICHHUI-BOCCTAHOBIICHUS PEAKITHH
oOMeHa, pa3noKeHus;

- yMeeT OOBSICHUTh Ha OCHOBE JJICKTPOJIUTUICCKOMN TUCCOIUAIINN PEAKITHH
HOHHOTO OOMEHa;

- yMEEeT MOoKa3aTh, CBSI3b MEXIY CTPOCHHEM M CBOMCTBAaMH BEIIICCTB;

- YMEET COCTaBIIATh YPABHEHUS, COCTABIISIIONINX OCHOBY XUMUYECKHUX
MIPOU3BOJICTB;

- yMeeT O0BSICHUTh Ha OCHOBE 3aKOHOMEPHOCTEH MPOTEKAHUST XUMHYECKUX
pPEeaKIMii U MyTH YIPABIECHUS XUMUYECKUMHU MPOIIECCaAMU;

- yMEeT 0XapaKTEePU30BaTh MyTH PA3BUTHUS XUMHUYECKOUN MPOMBIIIJICHHOCTH B
Ksipreizckoit PecniyOnuke, skojorudeckre mpoOaeMbl, CBsI3aHHbBIE C TIPOU3BOJICTBOM;

- yMEeT OXapakTepPU30BaTh PA3BUTHE XUMUHU, HAYYHO-TEXHUUYECKHI MPOTpecc u
T'YMaHHYIO HaIPaBJIEHHOCTh 3TOTO Pa3BUTHS;

- yMeeT OOBSICHHTh Ha TMpPUMEpPEe pa3HOoOOpa3usi OpPraHWYCCKUX BEIIECTB
MaTepualbHOEC EIUHCTBO HEOPTaHWYECKMX BEIIECTB, HAJMYUE B HMX COCTaBe
CaMOCTOSTEIIbHBIX TPUYMHHO- CJICACTBCHHBIX CBS3CH, pa3BUTHE Y YyYaIIluXcs
MTOHATUH, HAYWHAS C SBJICHUH JI0 TITyOOKOTO U3YUYCHHUS UX CMBICIIA;

- 3HAET CTPOCHMS, CBOMCTB M MPAKTUUYECCKOTO 3HAYCHUS OPTaHUICCKUX BEIICCTB:

- yMeeT MPUMEHSITh aHaJIu3, CHHTE3, CPaBHEHHE, 0000IICHUE;

- YMEET COCTaBJSATh XWUMHUYECKHE (OPMYIbl U YpaBHEHUS, OOBSICHUTH HX
3HAYCHUE, HA3BAHUE;

- yMeeT COOI0aTh MpaBujia TEXHUKU O€30MaCHOCTH MPpHU paboTe ¢ M3y4aeMbIMU
BEIIIECTBAMH U TTOCOOUSIMU; COOJIIOIATh TIpaBuia MOXapHOU 0€30MacHOCTH, TIpaBUIa
XPaHEHWSI SITTOBUTHIX BEIIECTB;
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- yMeeT IPOBECTU XapaKTEPHbIE PEAKIINH;
- YMEET OMpeAeIsSITh MOJEKYIsIpHbIE (DOPMYJIbI BEIIECTB U JIp.;
- YMEET OINpeAeIATh BEUIECTBA, UCIIOJIb3YEMbIE B OBITY, B CEJILCKOM XO3SIMCTBE,
UX XapaKTEPUCTHUKY, 3HATh UX CBOMCTBA U MpaBUJia TPUMEHEHUS;
- HAYYUTHCSI XUMUYECKOW U SKOJIOTUYECKON TPaMOTHOCTH U KYJIBTYpE.
OcHoOBHBIE CTPATeruv OLEHUBAHMS IOCTHKEHUI y4aIuXCs
Pesynbrar 00pa3oBaHMs MO MPEAMETY JIODKEH COOTBETCTBOBATH OOIIMM PEIacMbIM
3a7a4aM U TpeOOBaHMSM MpPU yCBOGHUH yueOHOro marepuaina. Llesib oumeHuBaHMsA 110
OpeAMEeTy - ONpENeNUTh COOTBETCTBUE (DAKTHMUYECKUX PE3yJIbTaTOB  OOY4EHUs
OYKHJTACMBIM.
OcHOBHbIE IPUHITUATILI OLIEHUBAHUS.

[Ipu pa3paboTke CHUCTEMBl OIICHUBAHUS CJIEAYeT PYKOBOJCTBOBATHCS
OCHOBHBIMU TPHHITUTIAMHU:

OOBEKTUBHOCTDH — MPHUHIIUIT OOBEKTUBHOCTU TpeOyeT, YTOObI BCe yJalluecs: Obuin
MOJBEPTHYThl OJHOMY H TOMY JK€ UCHBITAHUIO B aAHAJIOTHMYHBIX YCJIOBHUSX.
OOBEeKTUBHOCTh O0paOOTKH JAHHBIX MPEANOJaracT HaJIUMYUe 4YETKUX KPUTEPHUEB
OLIEHKU, U3BECTHBIX KaK YUUTEIIO, TAK M BCEM yUalllUMCS.

HaznexxHocTh - 3TO CTENeHb TOYHOCTU MENarornyeckoro usmepeHus. Meron
OIICHUBAHMS CUMTAETCS HAJIC)KHBIM, €CIIU MOBTOPHBIE U3MEPEHUSI TOrO K€ CaMOTro
MpU3HAKa JTAIOT TE€ K€ PE3YJIbTaThI.

BanuaHocTh, wWIM  JAOCTOBEPHOCTh METOJAa OIEHUBAHUS  IOKAa3bIBaeT,
JACHUCTBUTENBHO JIW U3MEPSETCS TO, UTO TPeOyeTCs M3MEPUTh, HITH YTO-TO IPYTOE.

Buabl u popMbI OLICHUBAHUS
Jlns u3MepeHus: 00pa30BaTEIbHBIX JOCTHKCHHUHN ydJalIuxcs MPUMEHSIOT TPU BHIA
OILICHMBAHUS: JMArHOCTHUECKOe (IIpenBaputeibHoe), (opmartuBHOe (hopmMupyroiiee),
CyMMaTuBHOE (000011aro1Iee).

JluarHocTuyeckoe ONEHHMBAHUE TI0 CBOeW ¢dopMme sBIsSETCS BBOAHBIM U
CIIYXKUT JJI ONpe/esieHns] YpOBHS COPMHUPOBAHHOCTH KOMITETEHTHOCTEW YYallerocs.
OnHo mpoBOAMTCS B Hayajie Y4eOHOTO rojia M IMO3BOJISIET OINpPENEIUTh B KOHIE Toja
MPOrpecc ydyamierocsi B JOCTIDKEHUU OXHIAEMBIX PE3YyJIbTaToB. Pe3ymbraThl
JIMarHOCTHYECKOTO OLIEHUBAHUSA PETUCTPUPYIOTCS B BUJE OINHUCAHUM, KOTOpPHIC
000011al0TCS U CITY’KaT OCHOBOM JJIT BHECEHUS KOPPEKTUB M COBEPIIICHCTBOBAHHUSI
mporecca 00y4eHHs MyTeM TOCTAHOBKHU 3a7ad OOy4YeHHS ISl YUUTEIs] U Y4eOHBIX
3aja4 AJ1sl y4amierocs.

[lense (opMaTHBHOIO OIEHMBAHUSI - OMNpPEIEJICHHE YCIEIIHOCTH U
WHANBUAYATBHBIX OCOOEHHOCTEH YCBOCHHS YyYallUMHCS MaTepuana, a TaKKke
BBIPA0OTKA PEKOMEHAANNN IS TOCTIDKCHHUS YYaIlluMCS OKHIAEMBIX pe3ysbTaToB. [1o
cBoeil (popMe OHO MOXkeT ObITh KaKk BBOJHBIM (B Hauaje W3y4yaeMOW TeMbl), TaK U
TeKyIuM (B Tporiecce 00yueHusi). YUuTeb UCTOJb3yeT (POPMATUBHOE OLICHUBAHUE IS
CBOEBPEMEHHON KOPPEKTUPOBKH OOYYEHHS, BHECCHUS W3MEHEHWN B TUIAHMPOBAHHE, a
yUalmiicss - JJIs YIy4IIeHWsS KadecTBa BBIMONHsAEMOW WM paboTel. OreHuBaeTCs
KOHKpeTHasi paboTa, BHITIOJTHEHHAS YYaIMMCs, @ HE YPOBEHb €r0 CIOCOOHOCTEH.

CyMMaTHBHOEe OIlEHUBAHUE YYAIIUXCS CIY>KUT JJIsi OINpPEENICHHs] CTENeHU
JOCTIKEHHUS yJaIIMCs pe3yJIbTaTOB, TUIAHUPYEMBIX JIJIST KaXKI0M CTYNIeHH 0O0Y4eHus, U
CKJIaJIbIBAETCS U3 TEKYIIETO, POMEKYTOYHOTO i UTOTOBOTO OIICHUBAHHUS
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Oﬁpa3eu OLICHUBAHUEC YYAIIUXCH NMPCAMETHBIX U KIHYEBbIX KOMIIETEHTHOCTEH 110

YPOBHSIM
(Ha mpuMepe MHPOPMALMOHHOM KOMIIETEHTHOCTH).
Ta6auua 7
ConepskaresibH IIpeamerHble | YpoBH | Pe3yibTarhbl 3HAHMH 10 KJIaccaM
ble JIMHUH KOMIIETEHTHOCT u 8-ki1acce 9-ki1ace
"
1. Metoabl 1.1lo3nanue wu || 8.1.1.1. Ymeer 9.1.1.1. Ymeet
NMO3HAHUS. yMeHHe OOBSICHATD OOBSICHATD
CTaBUTH PUPOJIHBIC MPUPOJIHBIC
HAyYHbIEe SIBJICHUA HA SBJICHUSI HA
BOIPOCHI OCHOBE aTOMHO — | OCHOBE YYECHUS
MOJIEKYJISIDHOTO | TEOPUH
YUECHMUSL. AIEKTPOJUTHOM
TV CCOLIAALIH.
1 8.1.1.2.Moxert 9.1.1.2. Ymeer
JaTh OOIIIYIO JaTh OOIIYIO
XapaKTePUCTUKY | XapaKTEPUCTUKY
XUMUYECKUM XUMHUYECKUM
3JIEMEHTaM Ha AJIEMEHTaM U UX
OCHOBE COCIMHEHUSIM

pEeIIEHNH 3a1a4.

NIEPUOANYECKON | 11O TIOJIOKEHHUIO

CHUCTEMBI. B
MEPUOINYECKOMN
CUCTEME.

i 8.1.1.3. Ymeer 9.1.1.3. Bnaneer
MIOJI30BAThCS 3HaHUSMH O
UH(OPMAIMOHHBI | IPOU3BOJICTBAX
MU UCTOYHHUKAMU | LIBETHBIX
IIPU BBIIIOJIHEHUU | METAJJIOB B
IPAKTUYECKON KsIpreizckoi
paboThI U PecnyOnuke u

MOXCET
IIPUMCHATD
3HaHUA O HUX.

B BblmeykazanHoil Tabiuie (GOpMHUpPOBAHUE Y YYaIUXCS MPEAMETHOM U
KJIIOUeBasi KOMIIETEHTHOCTH OIIEHUBAIOTCS IO CIEIYIOIIMM YpOBHSM: |-ypoBeHb
(PenpoAyKTUBHBI) — «YyA0BJIETBOPUTENbHBIIN; ||-ypoBeHb (IPOAYKTUBHBIN) —
«xopowioy; ll1-ypoBens (kpeaTUBHBIN) — «OTIMYHO.
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VYuuThiBasi 4TO XMMHS IKCINEPUMEHTAJbHAS HAYKa OICHUBAHUS y4YalllMXCS HA
OCHOBE CJIEYIOIINMHU KPUTEPUSIMU:
OuneHka IKCNePUMEHTATBHO-TIPAKTHYECKHUX CIIOCOOHOCTE

YMeHue yJammxcs NpaBUiIbHO TIPOBOJUTH MTPAKTUYECKUE PAOOTHI OLICHUBACTCS B
X0Jle HaOJIIOIeHUsT W TUCBMEHHOIO ONMCAHHWsS J3KcnepuMmeHTta. B ciywae, eciu
yUYallMiCca TMOJHOCTbIO M TPABWJIBHO TMPOBEN JIa0OPATOPHBIA OMBIT, IPOBEI
Ha0JII0ICHKE, TTOABET UTOTH, COOJI01al MPaBUiIa TEXHUKHU 0€30MaCHOCTH, IPABUIIHLHO
MCIIOJIb30BaJl BEIIECTBA, COOpaJl TIOCTE OMBITa BCE MOCOOMS, MPUBET MECTO OIbITA B
MOPSZOK, TO CTABUTCS OLICHKA «5».

Ecnau npu npoBeneHNN 3KCIIEpUMEHTa MPOBOJIUIIOCH MPABUILHOE HAOIIOJICHUE,
MOJABOJWIICS. UTOT, HO OMBIT MPOBOJUJICA HE MOJHOCTHbIO, ObUIM HE3HAYUTEIbHbBIC
OIMMOKH, HEYETKO HCITOH30BAINCH BEMIECTBA W TOCOOHWS, CTABHTCS OICHKA «4».
Ecnu pabota npoBezeHa NpaBUIbHO, IPABUIBHO MPOBEIECHO HAOIIOAEHUE, MTOIBEICH
UTOT, HO JKCIIEPUMEHT HE MPOBEACH IMOJHOCTBIO, JIOMYCKAINCh HE3HAYUTEIbHbBIC
OIIMOKH MPHU UCTIOJIL30BAHUU U COOPE BEIIECTB U MOCOOUIA, CTABUTCS OIIEHKA «3».

Ecnu npu npoBeieHU SKCriepuMeHTa Uil 00bICHEHUH, ONTMCAHUU U TIPU paboTe
C BeHIeCTBAMHU M TMOCOOUSMHU, COOMIOACHUM TMPAaBUII TEXHUKH O€30MacHOCTU
JIOTTyIIIEHBI O0Jiee IBYX 3HAUUTENBHBIX OITMOOK U €CIU M0 TPEOOBAHUIO YUUTENS OHU
HE WCIIPABJICHBI, TO CTABUTCS OLICHKA «2».

Ouenka padoThbl HAJl IKCNIEPUMEHTAIbHBIMHY 321a4aMU

Ecnu cocraBiieH miiaH paboThl HaJ BOIIPOCOM, ITPaBUIILHO BHIOPAHBI XUMUUECKUE
MpUOOpPHl U PEAKTUBBI, JAaHBI MOJIHbIE OOBSICHEHUS U MOJBEACHBI UTOTH, CTABUTCS
ouneHka «5». Ecnu cocraBieH miaH paOdOThl HaJ BOIMNPOCOM, MPABHIBHO BBIOpPAHbI
XUMUYECKUE TIPUOOpPHl W PEAKTUBBI, HO MPU OOBSCHEHUH JOMYLIEHBI IBE-TPHU
HE3HAUYMTEIbHBIC OITMOKHU, CTABUTCS OIICHKA «4».

Ecnu npaBuiIbHO COCTaBjIeH TUIaH pabOThI HAJ[ BOIPOCOM, IIPABUIILHO BHIOpAHBI
XUMUYECKNE PEaKTHUBBI W MPUOOpPHI, HO B OOBICHEHHH W TOJBEICHUU HTOTOB
JIOTTYIIIEHBI 3HAYUTEIIbHBIE OITUOKU, CTABUTCS OIIEHKA «3».

Ecnu momyiieHsl 3HaUUTENbHBIE OIIMOKUA MPU COCTaBJICHUU IUIaHa PaOOThI IO
BOIIPOCY, MIPU BHIOOpPE PEAKTHBOB U MPUOOPOB U MIPH OMHUCAHUH, TO CTABUTCS OILIEHKA
«2».

Ouenka padoThl HAJ 3a1a4aMHU BbIYM CJIEHUI

Ecau mpu noruueckom pa3dbope M BBIUMCICHMM HE CAElaHbl OIIMOKU, 3ajada
pelieHa palyoHaJIbHBIM ITyTEM, TO CTABUTCS OIICHKA «5).

Ecnu npu normdeckoM pazdope M BBIYMCICHUM HE JIOMYIIEHO HE3HAYMTEIbHBIX
omuOOK, HO 3ajJaya peIlieHa HE PAIlMOHAIBHBIM MyTEM WJIU JIOMYIIEHO 0oJjiee IBYX
OIIMOOK, CTAaBUTCS OIICHKA «4».

Ecou npu normdyeckoM pazdbope HE JOMYIIEHO 3HAYUTENIbHBIX ONIMOOK, HO
JIOMyIIeHa 3HAYUTENbHAS ONIMOKAa TPH MAaTeMAaTHYEeCKOM BBIYUCIICHUH, CTABUTCS
OIIEHKa «3».

Ecnu npu norumdeckom pazdbope W B BBIYHCICHHSIX JOMYIICHBI 3HAYUTEIbHBIC
OIIMUOKH, CTABUTCS OIEHKA «2.

Ecnu npu pabote Hax 3anadell yyamuMcs He CACNIaHO HUKAKUX YCUJIMI HaJ ero
pelIeHrneM, TO CTaBUTCS OlIeHKa «1».
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2.

Jlutepartypa, Ilocoous.

FOCYI[apCTBCHHOFO 06p3.30BaTeJ'II>HOFO CTaHgapTa CPpCaHCTO O6HICFO

ob6pazoBanus Keipreizckoit Pecy6auku (IlocranoBnenus ot 21 urons 2014
roaa Ne 403).
[IpeameTHBIN cTaHAAPT MO MpEeaIMETy «XUMHs» 1715 8—9 KiaccoB

ob1eoOpa3oBarenbHbIX opranu3anuii Keipreizckoi Pecnyonuku bumikek -2015.
3. Xumus. I[Iporpamma s obmeoOpazoBatenbHoil mkoasl (VII-1X kmaccos)

4.

S.

9.

bumkek- 2016.

VYyeonnk Xumus 8 (aBT. PricriaeBa b.C., Peicmennees K.P., KynaiiGeprenos
T.T.) HWucanat 6acMm. bumkek- 2013.

YueOnuk Xumusa 9 (aBtr. KymaitbeprenoB T.T.,PricmaeBa b., AcanoB Y.A.
[Tpunt Dxcnpecc- 6acMm. burkek- 2015

Koco6esa b.M., XKaxkpimosa b.I1I. Xumusi cabarsiHia KOJJIOHYIYy4y OKYTYYy
KapaxaTTapbIHBIH cucTeMachl «buianum kyTy» buikek-2005xk.;
Kaxpmmona.b.III., PeicaeBa.b  «XuMUSHBI OKyTyyJa I€JarOrMKajbIK
TEXHOJIOTUSHBIH JIEMEHTTEPUH KOJII0HYY» Makcat 6acmackl. bumikek-2012.
PricnaeBa b Tecrrux tammbsipmanap 8-11 xmaccrap b.: 6acm. Oaem IlpuHT.
2016.

CymnaitmankynoB K.C., Kynai6eprenoB T.T. XuMusanplk TepMHHIECPAUH
opycua- KeIpreizua ce3ayry, KYUA, bumkek- 2003.

10.Ty3eti JI.C. u.ap. Xumus, 8- k1. M.:Ipoda, 2006

11.T'yzeit JI.C. u.ap. Xumus, 9- k1. M.: Jlpoda, 2006

12.Yepuobennckasl .M. Meroanka o0yuenust xumuu M.: Bragoc 2000.
13.CymnaiimankynoB K.C., Kocobaea b.M. 9-xn. Ilemarormka Oacm. bumkek-

2006.
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