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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npeacraBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIMTAaHUS W pa3BUTHS OOYyYarOIIUXCS CpPEACTBAMU YYEOHOTO IIpPEeIMETa, YCTaHABJIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAYeCTBEHHBIC XapaKTEPUCTHKH COJCpPKAHUS, PEKOMEHIYEeMYyI0 TIOCJIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTEeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3ybTaTaM 00ydeHUS XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JeSITEIbHOCTH 00Y4aroIerocst o OCBOCHUIO Y4eOHOTO CO/Iep KaHMUSL.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJIbTYPBI IMYHOCTH, €€ o0muiel 1 QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIICIOBATENIBCKMX yMEHHH, HEOOXOMMMBIX KaK B TIIOBCEJHEBHOW IJKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IUIA/1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B (JOPMHUPOBAHUH
€CTECTBEHHO--HAYyYHOW T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTByeT (OPMHPOBAHUIO I[IEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO--HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4eOHOrO TpeAMeTa, KOTOPBIH SBISETCS MENAaroru4ecKd aJalnTHPOBAHHBIM OTPAKECHHEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIEr0o 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUYECKONW XHUMHUU H
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX OHATUH OpPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl MOHATUH O XUMHUYecKoH peakiuu. O0e 3TU CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— Ilepuoauueckoro 3akoHa /I. . MenyeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKM IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEOBAaTEIbHO OT OJHOTO YPOBHS K JApPYromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEW HAy4HOM KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®dusuka. 7 kimacey.

[Ipu n3yueHnHn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMUPOBAHHUU
CHCTEMBl XMMHUYECKHX 3HAaHUH — BaXHEUIHMX (aKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTIO3HAHWMSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMUPOBAaHMM W pa3BUTHH TIO3HABATENBHBIX YMEHHH M WX NPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XXHOE 3HAaUYCHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOMH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE NPHOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIBITa
pa3HooOpa3HON AeATeIbHOCTH, TMO3HAHUA U CaMOTO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
YHclie YMEHUH OOBSCHATH M OLICHHWBATDH SIBJIICHUS OKPYXKAIOLIEr0 MHUpa, UCMOJb3ysd 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuXcsi F'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTUYECKH 11€71eco00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIECUYETIOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO1iee unciio 4acoB, OTBEAEHHBIX IS M3Y4EHHUs] XUMUHU Ha YPOBHE OCHOBHOTI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NNPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSIMH, NPUHSATHIMH B OOIIECTBE MPABWJIAMH M HOPMAaMHU TOBEACHUS H
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIbITa JIEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIQJIETh TOCTOBEPHOW MH(OPMAIMEH O MEPeOBBIX JOCTHKCHHUIX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3IaHUHM Y4YEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHSI MTOCIIECTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX UYEIIOBEKA C IMPHPOTHOM Cpelioid, O poiH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHMH, ITO3HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHHWIO M ITO3HAHHMIO, JIIO003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAHOBKM Ha 3J0pPOBbI 00pa3 JKW3HU, OCO3HAHUE IMOCIEICTBUI M HENpUSATHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) TpyA0BOro BoCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaraM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
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NPEeIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIK BBIOOP WHAMBUAYAIBHOW TPAeKTOPUHU
NPOJOJDKEHUST 00pa3oBaHUsl € Y4YETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JIOrHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU I1esIeco00pa3HOe OTHOIICHUE K MPUPOJIe KaK MCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30IIACHOTO MOBEJAEHUSI IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalUsX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOAEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPENOi, JUIsl TOBBIIIECHUS] YPOBHS SKOJIOTHUYECKON
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHus
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeiMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMblE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAy4YHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OpMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOIH30BaTh MOHATUS U1 00BSICHEHUS
OTIENbHBIX (PAaKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU IS Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBSI3U
MeXa1y 0ObEKTaMU U3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, 1€yKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

YMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBbIBATh IIUPOKO
MIpUMEHsIeMbIe B XUMHH MOJICJbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKK H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABIEHHBIE BOMNPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a
TaK)K€ B KayeCTBE OCHOBBI i (OPMHUPOBAHUS THUINOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMbIX CYXKJICHU;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MpOolecca, CAMOCTOSITENILHO MTPOrHO3UPOBATh €T0
pe3ynbTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undopmanueii:



YMEHHE BBIOUPATh, AaHATTM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUJIOB
1 (OpM MpeICTaBICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIMYJISIpHAs IUTepaTypa
XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIe MocoOus, pecypcsl WHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHSATH Pa3IMYHbIE METOJIBI ¥ 3aMPOCKHI IPH MOUCKE B 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMMBIX JUIS BBITIOJIHCHUS YIYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPO aKTHUBHOTO HMCIIOJIH30BAHMS PA3TMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIOJb30BaTh W aHAJIM3HPOBATH B Ipollecce yueOHOW W HMCCIenoBaTeIbCKOU
JEeATeTbHOCTH WH(OPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe jauanora M (WIM) JTUCKYCCHUU) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIIFHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 pPEe3yJIbTaTOB BBITIOJIHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTA0OPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHON W
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpU PELIEHHH BO3HHMKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HWIHN (00CYXACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeAesieHue KPUTEPUEB 0 OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIE Y4eOHbI€e 1eCTBUA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBIC CHOCOOBI pemieHWs Y4eOHBIX M IMO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM aJITOPUTM JEHCTBUHM INpU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHUS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OL[ECHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IIeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MpelaraeMble B YCIOBHH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3ylIbTATOB IO OCBOCHHIO O0S3aTEIbHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOEHHbBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHUS U CIHOCOObI JEWCTBUH, crenuduyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
HHTEPIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIUSX.

K koHniy obyuenus B 8 kJjiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUNA: aTOM, MOJEKYJIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas M MOJEKyIspHas Mmacca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas OIS XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIIATENLHOCTD, CTENICHh OKUCIICHHS, XUMUYECKast peakius, Kiaccuurarus
peaKIuii: peakiuu COSANHEHHUs], PeaKIUU Pa3NIOKEHUS, PEaKIN 3aMEeIeHHS, PeaKIIuU
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0oOMeHa, 9K30- U SHIAOTEPMHUCCKUE PEAKIIUHU, TETUIOBON APPEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, PagUyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HEMOJIsIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 107151 BenlecTBa (IIPOLIEHTHAsI KOHIIEHTPALIKsI) B pACTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATUNH U MPUMEHSATH ITH
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® CIIOJIB30BaTh XHMHYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHS (OPMYNT BEHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIHIA;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEHEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHJA XUMHYECKOH CBS3H
(koBaJIeHTHAsI U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBATh
MMOHUMAaHHUE TEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nojoxenuss B Ilepuoamueckoil cUCTeMe, 3aKOHOB COXpaHEHHUsI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaApO;

® OMHUCHIBAaTh M XapakTepu3oBaTh TaOmuuHyro Gopmy Ilepuomudeckoit cHUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHS «rJaBHas monarpynmna (A-rpymnma)y u
«mmobounHas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPUOMBI, COOTHOCHUTH
0003HaYeHMsI, KOTOphIe UMeIoTCs B Tabnwuie «[leprmomanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiefieHre UX 10 JIEKTPOHHBIM CIIOSIM);

e iaccuuIUpPOBaTh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XMMHUECKHE
peakiuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
sddekry);

e XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJas  ONHWCAHME MpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO Macchl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pPEaKIUU;

® [PHUMEHATH OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUIO, KiIaccu(UKAIHIO, BBISBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAONMIOJAEHHE,  U3MEpEHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (PEaIbHBII U MBICIICHHBIN);

e cleloBaTh MpaBUIaM [OJIb30BAHHUS XMMHUYECKOW TOCylAoH H  J1a00paTOpHBIM
o0opy/noBaHHEM, a TaKXke IpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIONIHEHHUIO JT1a00OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYyYSHHIO
U CcOOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIEJOYEH U
KHUCITIOT ¢ IOMOIIIbIO HHAWKATOPOB (JIakMyC, PeHOIPTaNenH, METUIIOPAHXK U JIPyTHE).

K koHiy obyuenus B 9 kJjiacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:



PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATUI: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJIEHTHOCTD,
JIEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCIIEHUS, XMMMUECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOW 3((PEKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAas AUCCOLMAIMS, PpEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(koBajieHTHAsi, MOHHAs, METaJUIMYecKas), KpUCTAJUIMUECKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHuentpauus [IJIK Bemectsa;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

HCIIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHHUsS (OpMyJ BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTPEENATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSX pa3IM4YHOIO COCTaBa, IMPUHA/UIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy coeAnHEeHUH 1o (opmyrnaMm, BHJI XUMHUYECKOW CBs3HM (KOBaJCHTHas, MOHHAS,
MeTajyinyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHAa IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich [lepuoauueckoro 3akona JI. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHNUMaHME: ONMHUCHIBATh M XapakTepus3oBaTh TabiuuHyo ¢opmy lleprnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnonarpymma (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPHOJIBI,
COOTHOCHUTh O00O3HAuY€HHUS, KOTOpPhIE HMEIOTCI B MEpPHOJUYECKON Tabiuue, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsf aapa, o0IIee Ynuciao 3JIEKTPOHOB U pacHpeesieHue UX M0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJesiax MaJbIX MEePUOJIOB U TIaBHBIX MOJATPYII C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy W COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENeHEeH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U cHenu(UuecKue XUMHYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTaBIISATh YPABHEHUSI JCKTPOIUTUYECKON TUCCOLMAIIMU KUCIIOT, IEIOYel U COJIeH,
MIOJIHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPXKAIOIIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BelIeCTBAaMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHNS XMMUYECKUX NPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELECTBA B
pacTBoOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUECKOHN peakLnu;



e coOmromaTh TpaBWIa IOJb30BAaHMS XUMHYECKOM TOCYHoil W J1abopaTopHBIM
o0opy/moBaHHMEM, a TaKKe TpaBuUia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIIMSMH TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB MO TOJIYYCHHUIO
1 cOOMpaHMIO ra3000pa3HBIX BENIECTB (aMMHUAKa M YIIIEKUCIIOTO Ta3a);

® [IPOBOJIUTH PEAKIIMHU, TOATBEPXKIAIONINE KAUYCCTBEHHBI COCTAB Pa3UYHBIX BEIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CHJIMKAT-, Cyib(aT-, THIPOKCHI-WOHBI, KATHOHbI aMMOHHMS W HOHBI HM3YYCHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYESCKUX BEILECTB.

COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHBbIE XMMUYECKHE MOHATHSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHWMHS B CUCTEME HayK. leina u
BemiecTBa. PU3MYECKHE CBOICTBA BeElIECTB. ArperatHoe coctosiHue BemecTB. [loHsTHe o
MeTOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceil.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BeleCcTBA. ATOMHO-MOJIEKYIISIPHOE YICHHE.

Xumndeckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBast J10JIsI XAMUYECKOTO 3JIEMEHTA B COCTUHECHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo opMysiaM XUMUUECKHX COSTMHEHUH.

®uU3NYECKME U XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakuus W e€ MpU3HAKU. 3aKOH
COXPaHEHHUs MacChl BEIIEeCTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIMii
(coenuHeHws, pa3IoKeHUS, 3aMeIeHUsI, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCYyJ0#, mpaBuiaMu paboThl B J1abopaTopuu U MpuEMamu
oOpareHust ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMUCaHWE (HU3UICCKUX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoieHue pu3nyecKux (IIaBJIeHrUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKHUX (TOpPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMO/ICIICTBHE MeJia ¢ KUCIOTOM) SIBICHUM, HAOII0eHIEe
U ONHCAaHHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3lokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, paznoxeHnue ruapokcuna menu (1) mpu
HarpeBaHud, B3auMoJeicTBue skene3a ¢ pactBopoMm coiu meau (II), msydenuwe cmnocoOoB
pasfeneHuss cCMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpOBeIEHHWE OUYMUCTKA TMOBAPEHHOM COJHM, HaONIOJIECHUE U OIHCAaHUE
pE3yNbTAaTOB MPOBEACHUS OIbITa, WILIIOCTPUPYIOUIETO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, GU3NYecKue U XMMUYECKHE CBOMCTBA (PEaKIMK TOPEHHS).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHS KHCIOpoJga B Jaboparopud U
MpoMBIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCTIOPO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakIuH, TEPMOXUMHUYECKHE YypaBHEHUS, D3K30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIuMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO AP QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBO. HaxokneHue BojopojJa B MPUPOJE,
¢buznuecKkrue U XuMUYEeCKHe CBOWCTBA, MIPUMEHEHUE, CIIOCOObI monydeHus. Kucnotel u conu.



MonsipHblii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelueHsble u
HEHACBIIIEHHBIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0jsi BeEIIECTBa B
pactBope. Xumudeckue cBoWcTBa BOJbl. OcHOBaHMs. PoJjib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHnid. Okcunpl. Kimaccudukamus OKCHIOB:
cosreoOpa3yromue (OCHOBHBIC, KUCIOTHEIE, aM(OoTepHBIC) U HecoleoOpasyroniue. Homenknarypa
okcu10B. DU3NUeCKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss OoCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmii. ®Pu3nyUecKrMe M XUMHYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHM.

Kucnoter. Knaccuduxanus xuciaor. Homenknarypa kucior. OuU3ndeckue U XUMHUUECKHE
cBoiicTBa kuciaot. P akruBHoctu metaiuioB H. H. bekerosa. [TonyueHne Kucior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue coictBa coieil. Ilomydenue
COJIEH.

['eneTnyeckas CBsI3b MEXy KJIACCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNUE COJIepKaHus KUCIOpoJia B BO3yXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4yeHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHSI BELIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHUS W TPEKpaIeHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJIy4eHHE, cOoOWpaHue, pacro3HaBaHUE U
M3y4eHHuEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeiicTBue Bojopoda ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BAaHHUE BHIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, HccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€d pacTBOPEHHOIO BENIECTBA,
B3aMOJICHCTBUE BOJABI C MeTa/llaMd (HaTpUeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPUANIOB), MCCIIEOBaHHE OOPa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiictBusi okcuna menu (II) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C MeTalljlamMH,
peakuuii HeWTpaau3alMM, IOJIYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3akoH u Ilepumoanyeckas cucrema xummu4yeckux djementos /. U.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKU XUMHYECKUX dleMeHToB. [loHsitHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIC U IIETOYHO3EMENbHbIE METAIJIbl, TaJOTeHbl, UHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogundeckoid CUCTEMbI
xumuyeckux aveMeHToB [[. M. Menneneesa. Ilepuonsl u rpynmbel. DPU3HYECKUM CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX danep. HM3otombl. JnextpoHsl. CtpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XuMudeckux 3neMeHToB [leproaudeckoii cUCTeMbl
J. W. MenneneeBa. XapaKTepUCTHUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
[Tepuonnueckont cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.
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3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MennaeneeB — yd€HbIN U IpaKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomsipHas U HEMNoJisipHas) CBSI3b.
DNEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIoHHAas! CBS3b.

Crenenp  okxucieHusi. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

n3ydeHre 0O0pasloB BEIIECTB METAJUIOB W HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKAa C PacTBOpPaMM KHCJOT U ILEJIOYEl, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3JIOKEHUS, COSTUHEHNUS).

Meoswcnpeomemmoie ceasu

Peanu3zanus MeXnpeaMeTHbIX CBA3€H NMpU U3y4YEHUU XUMHHU B § Kilacce OCYIIECTBISETCS
yepe3 MHCMOJIb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHATHM, Tak M MOHATH,
SIBJISFOILUXCSI CHCTEMHBIMHM JUTSl OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OOuiue ecrecTBEHHO--HAy4YHbIE IOHATHUSA: HAy4HbIH (aKT, TUmoTe3a, TEOpHs, 3aKOH,
aHaJlu3,  CHUHTE3,  KiIacCUpHUKanus,  NEePUOAUYHOCTb,  HAOJIOAEHHE,  DKCIEPHUMEHT,
MOJENTUPOBaHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIHI,
PaMoOaKTUBHOCTh, MOJIEKYJA, JSJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (U3NYecKHe BETUYMHBI, €IUHUIBI U3MEPEHMs, KOCMOC, IUIaHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, nprxanue, onocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOTIa€MbI€, TOIINBO, BOJIHBIE PECYPCHI.

TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kajaus, KaJbIHMSI W HMX COCAUHEHUH B COOTBETCTBUH C
MOJIOYKEHUEM AJIeMeHTOB B [leprnoandeckoii cucteMe U CTPOCHHEM MX aTOMOB.

CtpoeHue BemecTBa: BHJIBI XMUMHYECKON CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUTMYECKOW PEMIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BeEIIecTB. XHMHUYECKHE CBOMCTBa
BEILIECTB, OTHOCSAIIMUXCS K Pa3JIMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakuil MO pa3lIWYHbIM MpHU3HAKaM ([0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeEIIOBOMY 3(h(deKkTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIAOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHsATHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonsTtue o
karanuze. [loHsATHe O XuMHUEeCKOM paBHOBeCHHM. DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKIUU U MOJI0KEHUE XUMHUECKOTO PAaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BaHHEM METO/1a DIIEKTPOHHOTO OanaHca.
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Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MeXaHM3M JUCCOLMALMM BEUIECTB C pa3jIMYHBIMU BUAAMHM XHMHUYECKON CBS3H.
Crenenp aucconmanuy. CUIbHbIE U ClIa0ble SIEKTPOJIUTHI.

Peakuun moHHOro oOMeHa. YciaoBHs NMPOTEKaHUsl pEeaKLUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJIEW B CBETE
MIPEJICTaBICHU 00 3JIEKTPOJUTHUECKON aucconuanuu. KauyecTBeHHblE peakluu Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit sIkcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura © anMasa), CIOXKHBIX BEIIECTB (XJIOpUAa HaTpHsi),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakuu OT BO3JACHCTBUS pa3iIUYHBIX
(akToOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLEcca AUCCOLUALMU
KHUCJIOT, IIejo4Yell MU cojiell (BO3MOKHO MCIOJIb30BaHME BHUJEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJIIIOCTPUPYIOIIUX MPU3HAKU NMPOTEKAHMsI peakluil MOHHOro oOMeHa (oOpa3zoBaHuE
ocaJika, BblJEJIEHWE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluuu pas3lokKeHHs, COeAUHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEPUMEHTaIbHbIX 3a/1a4.

Hemerajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (U3MUECKHUEe CBOMCTBA MPOCTHIX BELIECTB — TIajOrEHOB.
XUMHYECKHE CBOWCTBAa Ha MpHMepe Xjopa (B3aMMOJIEHCTBHE C MeTajulaMd, HEeMeTasllaMu,
miesnioyamu).  Xjopoojopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JleficTBrue Xjopa U XJ0pOBOIOPO/Ia HA OpraHU3M 4YelloBeKa. BaxHeiine XJIopubl
U UX HaXO0XICHHUE B IIPUPOJE.

O6mrast xapaktepuctuka dneMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MYeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa ¥ Cepbl. AJUTIOTPOTIHBICE MOAU(PHUKAIIMKA KUCJIOPOJa M cepbl. XUMHYECKHE CBOMCTBA
cepol. CepoBojopo, cTpoeHue, (U3MYECKHEe M XUMUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuuduyeckue). XHMUYECKHE PEaKIUH,
JeKallue B OCHOBE IPOMBIIUIEHHOTO Cloco0a IOJIy4eHUs cepHOM KHucioTel. [IpumeHeHue
cepHO kucioThl. ColM CepHOM KMCIOThI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMYECKOE 3arps3HEHUE OKPYXKAloLeW Cpelsl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3MUECKUe U XMMUYECKHE
CBOICTBA, MoslyueHue U npuMenenue. Conu aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEpATbHBIX
ynoOpeHuil. XUMHU4ecKoe 3arpsi3HeHne OKpYXKaroIled cpesibl COeIMHEHUAMU a30Ta (KMCIOTHbIE
JOX/M, 3arpsi3HeHHe BO3AyXa, MOuYBbl U BOAOEMOB). Pochop, amnoTponHble MoAUDUKALUU
dochopa, dpuznyeckne u xumuueckue cpoiictBa. Oxcun docdopa (V) u pocdopHast kuciora,
¢u3nyeckue M XMMHYECKHE CBOIcTBa, mosyueHue. Mcnosib3oBaHue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHHA.

OOmast xapakrepuctuka 53JaeMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENECHH OKUCIEHHs. YTIepoJ], AFIOTPOIHbIE MOIU(PHUKAIIMH, PACIIPOCTPAHEHUE B
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npupoje, Gu3nuecKue U XuMU4eckue cBoiicta. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux (pU3NYECKUE U XUMUYECKHE CBOMCTBA, JICHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIydeHUE U MPUMEHEHHE. DKOJIOTUYEeCKHe MpoOsieMbl, CBsA3aHHBIE ¢ okcuaoM yriepoaa (IV),
TUNOTEe3a TJI00ATLHOTO TIOTEIUICHUS KIIMMaTa, MapHUKOBBIA 3ddekr. YrompHas kuciora U e€
conM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBa, MOJy4YeHHWE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-noHbl. Mcmomb3oBanme  kapOOHaToB B OBITY, MEJIHIIMHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCNMHEHHAX YriepoJa
(MeraH, 5TaH, OSTHJIEH, alETHJEH, JTAaHOJ, TJIMIEPHH, YyKCYCHas Kwuciorta). I[IpupoaHbie
WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, MPHUPOIHBIA Ta3, He(Th), MPOAYKTHl HX TEepepadOTKU
(6eH3uH), UX POJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKN BKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKM3HH 4YelOBeKa. MarepHaibHOE E€IMHCTBO
OpPraHNYeCKUX U HEOPraHMUECKUX COCTHMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, NOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmme mnpenacrtaBieHus o6 oxcuae kpemHus (IV) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCMOJIB30BaHUE B OBITY, B TPOMBIIIJICHHOCTH. BaskHeimme
CTPOUTEINIbHBIE MaTepHUalibl: KepamMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301aCHOTO HCIIOJIb30BAHMSI CTPOUTEIHHBIX MAaTEPHUAIOB B TIOBCETHEBHOM KHU3HH.

Xumuueckuit IKcnepumenm:

n3ydeHre 00pa3IoB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBI W HAOIIOJCHUE NMPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakaronme (HU3NIECKUe W XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUH (BO3MOXHO
HCII0JIb30BAHME BHUIECOMATEPHANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATepHasoOB), HAONIOJCHHE TMpollecca OOyriauWBaHHMS  caxapa IOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI, N3YYCHUE XUMHUYCCKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, IPOBEJICHHE KAaueCTBEHHOI peakuuH Ha cynb(arT-uoH U HaOMIo/eHue Mpu3Haka e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBAMHU a30Ta, Gocdopa U MX COeAMHEHUH
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3iiaMu a30THBIX U POoCPOPHBIX yA0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakUuid Ha HOH amMMOHUA U ¢docdaT-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
UCI0JIb30BAHME BHJICOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX PEIIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOILECCOM aacopOLMU PACTBOPEHHBIX BEILIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOupaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CIJIMKAT-UOHBl W W3Y4YEHHE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMIIEHHUE C MPOIYyKLUEH
CIJIMKATHON MPOMBINIJICHHOCTH, PEIICHHE JKCIIEPUMEHTAIBHBIX 3a1ad 1o TteMe «Baxnelimue
HEMETAILIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepuCTUKa XHMHUYECKUX DOJEMEHTOB — METAUVIOB Ha OCHOBaHUHM HX
nosioxkeHust B Ilepuoauueckoii cucteme xumuueckux aneMmeHToB J[. . MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTanaoB. MeTajuinyeckas CBsA3b M MeTaJUIMYecKas KpHCTalJIMuecKas
peméTka. DIEeKTPOXUMHUUECKUIN psf HanmpsHkeHHH MetauioB. (DU3MUECKHE M XUMHUYECKHe
cBoiicTBa MeTayuioB. OOmIME crocoOb! ModydeHuss MeTamioB. [IoHsATHEe 0 KOpPpO3UM METaNJIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIjiaBsl (CTanb, 4yryH, JIOpalOMUHUI, OpoH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

lenounsie MeTayIbl: oJokeHHe B [lepruoauueckoil cucteMe XMMHUECKUX 1eMeHToB /1.
W. MenzeneeBa, CTpoeHHE MX aTOMOB, HaxOKJIeHHE B mpupoje. Ou3nueckue U XUMHUYECKHUE
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CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCTUHECHUIA.

[[lenoyHO3eMENbHBIE METAJUIBI MarHui M KajblLui: IojoxeHue B Ilepuogudeckoit
cucremMe xumuueckux snemeHToB [l WM. MeHneneeBa, CTpO€HME MX aTOMOB, HAaXO0XKJICHUE B
npupoae. Ou3znyeckne U XMMUYECKHE CBOMCTBA MarHusl U KaJblus. BakHeilue coenuHEHUs
KanpLus (OKCHUJL, THAPOKCU, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomunMil: nosoxenue B Ilepmonmueckoit cucreme XxuMuueckux viemeHToB JI. H.
MemnpeneeBa, CTpO€HHE aToOMa, HaxoJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
ATIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnosoxenue B Ilepuoanueckorn cucreme xumuyeckux i3yementos [l .
MemnpeneeBa, CTpOCHHE aTOMa, HaxoxkJaeHue B mpupoje. dusnueckue U XMMUUECKHE CBOMCTBA
xene3a. Okeupnpl, ruapokcussl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa U
MTOJTy4ECHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o00pa3laMl METalIoB M CIUIaBOB, MX (U3NYECKUMU CBONCTBaMH,
U3Y4YE€HHUE pE3yJIbTaTOB KOPPO3UWH METANIOB (BO3MOYKHO MCIIOJb30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUA KAJIBIUS U HATPHUS C BOJOU (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), HCCJIEJOBaHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJB30BAaHWE  BHICOMATEPHAIIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MAarHHs, KaJbIUs, aFOMUHUS, ITMHKA, kene3a (1) u xenesza
(IIT), menu (II), HaGmroeHre U OMHMCAHKME MPOILIECCOB OKPALIMBAHUS MJIAMEHW MOHAMH HATpHS,
KaJlis W KaibIusl (BO3MOXKHO HCIIOJB30BAaHHME BUACOMATEPUAIIOB), UCCIEIOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTIOMUHUS W THIPOKCHUIA ITUHKA, PEIICHUE IKCIIEPUMEHTABHBIX 337a4 10
TeMme «BakHelne MeTalyIbl U UX COETUHEHUSD.

XuMHUSA U OKPYKAaKWIIas cpena

BemectBa n martepuainsl B MOBCEIHEBHON JKM3HU 4ellOBEKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuil B ObITy. IlepBas momomib Npu XHMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYeCcKOe 3arpsi3HEHHE OKpYyKarollel cpeabl (MpeaeibHas JOMycTUMasi KOHLIEHTpalus
Bemects, naiee — [1JIK). Pons XxuMum B pernieHun 3K0JIOTHYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIJIaBbl METAJIOB, MIOJIMMEPHbIE MaTepUaJbl).

Meostcnpeomemmnle ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH NPU M3YYEHUH XMMHUH B 9 Kilacce OCYyLIECTBISAETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U IOHSTHIA,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KilaccU(HUKanusi,  MEePUOAUYHOCTb,  HAOJIOAEHHE,  SKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT U, MAaTEPUAIIHI.

®du3uka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJa, DSJEKTPUYECKUM 3apsij, M[POBOJHHMKHU, MOJYIIPOBOJHUKH,
TUDTIEKTPUKH, (DOTOIIEMEHT, BEIIEeCTBO, TEN0, O0bEM, arperarHoe COCTOSHHE BEIIeCcTBa, ras,
pacTBOp, pacTBOPUMOCTb, KPUCTAIMUECKas pEMIETKa, CIUIaBbl, (U3MUECKUE BEIHYUHBI,
€AVHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/b1, COHIIE.

buonorus: ¢ortocunres, npixanue, O6mochepa, dKOCHCTEMa, MHUHEpalbHbIE yIOOpEeHHS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEIbHBIE BEIIECTBA.

l'eorpadus: atmocdepa, rtumpochepa, MuHeEpanbl, TOpPHBIE TOPOJBL, TOJE3HBIC
HCKOMaeMble, TOTUIHUBO, BOJIHBIE pecypchl
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TEMATUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaunmeHoBaHMe pa3je/ioB U Komrectno ‘acon DJIeKTpOHHbIe (LN (POBbIE)
n/m TeM NMPOrpamMMblI Bcero KoHTpoinHbie IpaxTadeckne o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 1 2 bubnuotexa [JOK
MPaKTHYECKOHN JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4deckue 16 1 0 bu6mmoreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 21
Pa3znesn 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bu6moreka [IOK
00 oxcumax https://m.edsoo.ru/7f41837c
29 Bopopon. [Tonsitue o 8 0 1 bu6mmoreka [IOK
KHMCJIOTaX M COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/7f41837c
Utoro mno pazneny 30

Paznen 3. Ilepuoanyeckuii 3axon u Ile

Xumn4ieckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKIuu

puoanYecKasi cucreMa XuMu4ieckux 3jeMeHToB JI. M. MenneneeBa. CTpoeHue aToMoB.

3.1

[Iepronnueckuii 3aK0H U
[Iepuoanueckas cucreMa

7

0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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XUMHUYECKUX deMeHToB J1. U.
MemnneneeBa. CtpoeHue atoma

XUMHYECKASA CBA3b.

3.2 OKHUCIUTEIBLHO- 8 bubmmorexa HOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC pCaKHI/II/I
bubnunoreka IHOK
Hroro no pasaeny 15 https://m.edscI)lo.ru/7f41837c
PesepBHOE Bpems 2 bubmmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
H
N/ aUMEHOBaHUE Pa3iejioB U TeM KonTpoabnbie | IpakTieckne (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypesI
Pa3nes 1. BemecTBo H XuMHuyecKkue peakuun
11 [ToBTOpEHue u yriydieHne 3HaHuH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuotexa [JOK
' XUMHYECKHE PEaKIiU B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
21 OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmel. "amoreHst https://m.edsoo.ru/7f41a636
22 swewenton ViAwpymim. Cepan 66 6+ Lpescpa bubmorera LIOK
S https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 ﬁ'[l/tIngI'I;I/(r)rT]ZI:jaS(])_E)OrIlfﬂ 412636
COEIUHEHUS — :
OO01as XxapakTepUCTUKa XUMUYECKHX Bubmiorexa LIOK
24 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHUU U UX COCTUHEHUS E— )
Hroro no paznen 25+1
pasieiy pes3eps

Pasznea 3.

MeTaJJIbl 1 BHX COeTHMHEHUS
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. bubmuoreka [IOK
31 Obmye cBoiicTBa METAIUIOB 4 https://m.eds00.ru/7f41a636
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 E‘[I/tISSJ,I'I;I/(r)T:eeI;ic])_})OI’IS/?f 412636
Wroro mo pazueny 20
Pasjnen 4. Xumus u okpyzamonias cpeaa
bubmmoreka [{OK
4.1 BeniecTBa u maTepualnsl B KHU3HU YEIOBEKa 3 hitps://m.eds00.ru/7f41a636
Hroro mo pazueny 3
p 5 bubmmoreka [{OK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68

18


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Cnoco0bl OLICHKH TOCTHKEHUS YYALIUMHUCS JOCTHKEHUIN IIAHMPYEMbIX
pe3yabTaToB

B cootBercTBUM ¢ TpeOOBaHUSAMU CTaHAAPTA I10 XMMHUH U BBIOPAHHBIX U3 (eIepaIbHOrO CIIMCKA
y4eOHUKOB YUUTENIb XUMHH BO BpEMsI IIPOBEPKU U KOHTPOJIS 3HAHUH T10 IPEIMETY MOXKET
OPUEHTHUPOBATHCA HA CIEAYIOUINE YPOBHHU.

IlepBblii ypoBeHb - penpoAyKTUBHBINA. BriltoHeHNe ydanumucs 3a1aHuil TOr0 YpOBHS
OIMPAETCs B OCHOBHOM Ha IaMmsATh. JIOCTHXKEHHE HTOr0 YPOBHS IIPEAIIOIAracT y y4aluxcs:

- 3HaHHME Ha3BaHWUN OTJEJIBHBIX XMMHUUYECKUX JIEMEHTOB, BEIECTB U PEAKLIUA;

- YMEHHE YCTHO WM MUCbMEHHO ONHUCHIBATh XMMUYECKHE (aKThI, TOHATUS WU SIBICHUS
peaxum);

- IOHMMAHUE POJIM, 3HAYCHUSI MU IIPUMEHEHMSI OTEIbHBIX XMMUYECKUX BEILECTB WIH PEAKIIHT;
- IPUMEHEHNE XUMUYECKONH CUMBOJIMKY - XMMUYECKUX 3HAKOB, (OPMYJI U YpaBHEHUI;

- 3HaHUE HEKOTOPBIX UCIOJIb3YEMBIX B XMMUU IPUOOPOB, YMEHUE COOMPATh MPOCTEHIIINE U3 HUX
U HACIIOJIB30BATh IIPY BBIIOJIHEHUH XUMHAYECKOTO DKCIIEPUMEHTA.

1 IpoBepKY 3HAHUHI ¥ YMEHUH, COOTBETCTBYIOIIUX IIEPBOMY YPOBHIO, UCIIOJIB3yETCA
PENPONYKTUBHBIN BHJI 3aJaHUN, IIPEAIIOIATAIOIINANA BOCIIPOU3BEACHUE YUAIIMMUCS OTIEIbHBIX
3HaHU# 1 ymeHui. [IpoBepka 1mepBoro ypoBHs 3HaHUH JIETKO OCYIIECTBIsIETCS] popMaMu
aBTOMAaTU3MPOBAHHOIO YYETa.

BTopoii ypoBeHb - NPOAYKTHUBHBIN. /[OCTH)XEHHE 3TOT0 YPOBHS IIPEAIIONIATacT y YYaIluXCs:

- MOHNMaHKe (HOPMYJIMPOBOK BAKHEHUIIIMX XUMHUECKUX MOHATHH, 3aKOHOB, TEOPUN U
IIPMMEHEHUE UX B aHAJIOTUYHBIX CUTYALUAX;

- YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3b MEXIy COCTABOM, CTPOCHHEM U CBOMCTBAMH XUMHUCCKUX
BEILIECTB;

- YMEHHE MTPOBOIUTH PACUYETHI [0 XUMUYECKUM (POPMYJIaM U YpaBHEHHIM;

- YMEHHE CaMOCTOSATENFHO MPOBOJUTH XUMUYECKUH SKCIIEPUMEHT [0 HHCTPYKIIUH YUeOHUKA WIIN
0 YKA3aHUIO YYUTENS U (PUKCHPOBATH €TO PE3YIIbTATHI.

JUiist IpOBEPKHM YMEHUS IPUMEHSATH 3TU 3HAHUS B YI€OHOM NMPAaKTHUKE UCTIONB3YIOTCS 3aJaHus,
BBINIOJTHEHHE KOTOPBIX BO3MOXHO HE TOJIBKO HA OCHOBE MaMSTH, HO U HA OCHOBE OCMBICIIEHUSI.
[TosTomMy Hapsay ¢ ICUXOJTOTHYECKON Onepanued BOCIPOU3BEACHUS IIUPOKO UCIIONB3YIOTCS
y3HaBaHUE U ABJICHHUE TIepeHoca. J{Js BEIOIHEHHs TaKUX 331aHuil TpedyeTcs Oonee
HapsDKEHHAs! MBICIUTEIbHAS IEATEIbHOCTD YYaIMXCsl, YEM IPU BBIIIOJTHEHUH 3aJaHUI HA
MIEPBOM ypOBHE.

Tpetnii ypoBeHb - TBOpYecKHil. JIoOCTH>XKEHUE 3TOr0 YpOBHS MPEANONIAraeT y yJaluxcs

- YMCHHC IIPOTHO3UPOBATH CBOMCTBA XUMHUYECKHX BEIIIECTB HA OCHOBE 3HAHUS 00 uX cocTaBe U
CTPOCHUU U, H3.060p0T, npeamojaratb CTpoCHUE BEIICCTB HAa OCHOBE UX CBOﬁCTB;

- MOHUMaHKe (HaKTOPOB, MO3BOJSAIOIINX YIIPABIIATH XUMHUUECKUMHU PEAKIIUSIMH (CKOPOCTHIO,
HaIpaBJIEHUEM, BBIXOZOM MPOAYKTA);

- YMCHHUC ITPOCKTUPOBATDH, OCYIICCTBIIATH XUMHUYECKUM 9KCIICPUMCHT, a TAKKC (bPIKCPIpOBaTB )51
AHAJIM3UPOBATH €0 pE3YyJIbTAThI;

- YMEHHE OPUCHTUPOBATKLCS B MMOTOKE XUMUUYECKOW WH(OpMAITUH, ONTPEAeIATh HCTOUHUKH
HeoOxoauMoi nH(popMaIuy, oaydaTh ee, aHAIM3UPOBATh, JISIAaTh BLIBOJIbI HA €€ OCHOBE M
MPEACTABJISITH B COOTBETCTBYIOIIEH opMme;

- YMEHHE OCO3HaBaTh BKJIAJ XUMHUH B (POPMHUPOBAHHE LIEJTOCTHONU €CTECTBEHHO-HAYYHON KapTUHBI
MHpa.
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JlJ1s IpOBEpKU 3HAHUM, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, U YMEHUS IPUMEHSTh UX B
y4eOHOM MpPaKTUKE UCIIONB3YyeTCs pedIeKTUBHBINA BUJ 3alaHUH, BHITOTHEHUE KOTOPBIX
OIIUpaeTCs Ha PpeNpOJyKTUBHBIE 3HAHMS, HO TpeOyeT IiTyOOKOro OCMBICIICHUS, BIIAaJICHUS
JIOTMYECKUMU IIPUEMaMU YMCTBEHHOU AEATeNIbHOCTH (aHAJIN3, CHHTE3, 0000111eHue,
KOHKpeTH3allus, CpaBHEHUE, abCTparupoBaHue, Kiaccudukarus)

OtMmeTka "S" craBuTcH B cayvae:

1. 3HaHMs, NOHUMAaHUS, TTyOUHBI YCBOEHUS 00YyYaIOLMMCs BCEro 00beMa IpOorpaMMHOI0
Marepuaa.

2. YMeHus BBIIEIATH [VIaBHbIE MIOJIOKEHHS B U3YYCHHOM MaTepualle, Ha OCHOBaHUH (DaKTOB U
IIPUMEPOB 0000IIATH, /1eJ1aTh BHIBO/bI, YCTAHABIMBATH MEKIIPEAMETHbBIE U BHYTPUIIPEIMETHBIE
CBSI3U, TBOPYECKU MPUMEHSET MOJIyUYCHHbIE 3HAaHUS B HE3HAKOMOW CUTYallHUH.

3. OtcyrcTBHE OMIMOOK U HEOUETOB IPU BOCIPOU3BEAECHUH U3Y4E€HHOI0 MaTepuaa, pu
YCTHBIX OTBETaX YCTPAHEHHE OTJEIbHBIX HETOYHOCTEH C OMOIIBIO JIOTIOJTHUTEIBHBIX BOIIPOCOB
yUuTeNs, COONII0IEHHE KyIbTYPhI TIMCbMEHHOW U YCTHOH peuu, MpaBuil 0GOpMIICHHS
MUCbMEHHBIX paboT. OTMeTKa "4'":

1. 3HaHuKe Bcero U3y4eHHOro MpPOrpaMMHOI0 MaTepuaia.

2. YMeHu# BBIACTATD TTIaBHBIE TTOJIOKEHNS B U3yYCHHOM MaTepHase, Ha OCHOBaHUU (haKTOB U
IpUMEPOB 00001IaTh, /1e1aTh BHIBO/BI, YCTAHABIMBATH BHYTPUIIPEAMETHBIE CBSI3U, TPUMEHSTh
MOJTy9YEeHHBIE 3HAHUS Ha TTPAKTHKE.

3. He3nauurenbHble (HerpyOble) OIMOKN U HETOUYCTHI IPH BOCTIPOM3BEICHUN U3yYEHHOTO
Marepuaia, COOI0CHNE OCHOBHBIX MPABHJI KYIbTYPhl TUCHMEHHON M YCTHOM pedu, paBHI
o(hopmIIeHS MICHBMEHHBIX PadoT.

Otmertka "3" (ypOBEHB MPENCTABICHNN, COUECTAIONTUXCS C DJIEMEHTAMH HAyYHBIX TIOHSATHH):
1. 3HaHMe 1 yCBOEHHE MaTepHaja Ha YPOBHE MUHUMAJIbHBIX TPEOOBaHUN IPOTPAMMBI,
3aTpyIHEHHE TPU CAMOCTOSITEIIbHOM BOCIIPOM3BEICHUH, HEOOXOANMOCTh HE3HAYUTEIHHOM
MTOMOIIIX MTPETOAABATES.

2. YMmenue paboTaTh Ha ypOBHE BOCHPOU3BEICHHS, 3aTPYJHEHUS IIPU OTBETAX Ha
BHJION3MEHECHHBIE BOIIPOCHI.

3. Hanmmame rpy0oit ommOKH, HECKOIBKUX HETPYOBIX TIPH BOCTIPOU3BEACHUH N3YUYEHHOTO
Marepuaia, He3HaYUTeIbHOEe HECOOIII0IEHNE OCHOBHBIX MPAaBHII KYIbTYpbl TUCBMEHHOH U
YCTHOH pedw, paBmiI 0POpMIICHUSI TUCHMEHHBIX paloT.

Otmerka '"2":

1. 3HaHMe 1 yCBOEHHE MaTepHaja Ha ypOBHE HIKE MUHUMAIBbHBIX TPEOOBAHMI IPOTPAMMBI,
OT/IeTIbHBIE MTPECTABICHUS 00 N3YYEHHOM MaTepHae.

2. OTcyrcTBUE YMEHUH paboTaTh Ha yPOBHE BOCIIPOU3BEACHNUS, 3aTPYAHEHUS IIPH OTBETaX Ha
CTaHJIaPTHBIE BOIPOCHI.

3. Hanmuue HeCKOJIBKUX TPYOBIX OMIHOOK, OOJBIIOr0 YKHCIa HErpyObIX MPU BOCIIPOM3BEACHUHT
M3Y4EHHOT 0 MaTepHuasa, 3HaYHTeIbHOEe HECOOIOACHNE OCHOBHBIX MPABHJII KYJIbTYPHI
MUCHbMEHHON M YCTHOHU peyuH, MpaBul 0)OpMIICHUS MUCbMEHHBIX padboT

Kpumepuu oyenusanus ycmmnozo omeema.

OtMmeTka "S" craBUTCS, €CITU YUEHUK:

1) ITokazwiBaeT ri1yOOKOE ¥ MMOJTHOE 3HAHUE U TIOHUMAaHHUE BCero o0bEMa mporpaMMHOTO
MaTepuaa; MoJIHOE MOHUMAHUE CYLTHOCTH pacCMaTPUBAEMbIX IOHATUH, SIBICHUN U
3aKOHOMEPHOCTEMN, TEOpUil, B3aUMOCBSI3EH;

2) YMeeT cocTaBUTh MOJHBIA U IPABUIIbHBIA OTBET HA OCHOBE U3YUYEHHOI O MaTepHasa; BbIICIATh
[JIaBHBIE MOJIOKEHUS, CAMOCTOATENBHO MOATBEPKAATh OTBET KOHKPETHBIMU IPUMEPAMH,
(axTaMu; CaMOCTOSITEIBHO U apTyMEHTUPOBAHO JIeIaTh aHai3, 0000IIEH!s, BEIBOBI.
VYcTanaBnuBaTh MEXINpeAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHbBIX 3HAHUN) U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKU MPUMEHSTH MOJIyY€HHbIE 3HAHUS B HE3HAKOMOM
CUTYaI1H.
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[TocnemoraTenbHO, YETKO, CBA3HO, 00OCHOBAaHHO M 0€30MIMO0YHO M3JIaraTh y4eOHBIM MaTepHa,
J1aBaTh OTBET B JIOTHYECKOI 110CIIe10BATENbHOCTH C UCIIONb30BAaHUEM IIPUHATON TEPMUHOIOTUH;
Jies1aTb COOCTBEHHBIE BBIBOJIBL; ()OPMYIMPOBATH TOUHOE ONPEJICJIEHHE U HCTOJIKOBaHUE
OCHOBHBIX IOHATUHN, 3aKOHOB, TEOPUH; IPH OTBETE HE TOBTOPSATH JOCIOBHO TEKCT yUeOHUKA,;
u3JaraTb MaTepHuai JUTepaTypHbIM SI3bIKOM; IPAaBHIILHO U 0OCTOATENILHO OTBEYATh HA
JIONOJTHUTEJIbHBIE BOIPOCH! yuuTens. CaMOCTOSTENbHO M palliOHAILHO HCIIOIb30BATh
HarJsiiHble TOCOOUs, CIIpaBOYHbIE MaTepHabl, y4eOHUK,

JIOMOJTHUTEJIBHYIO JIUTEPATYPY, IEPBOUCTOUHUKH; IPUMEHSATh CUCTEMY YCIIOBHBIX 0003HaYeHUI
IIPU BEJCHUU 3aIMCeH, CONPOBOXKIAIOIINX OTBET; UCIIOIB30BaHUE ISl JOKA3aTeNbCTBA BHIBOIOB
13 HAOJIIOJICHUM U OIBITOB;

3) CamOCTOSTENBHO, YBEPEHHO U O€30IIMO0YHO MPUMEHSET MOyYCHHbIE 3HAHUS B PEILICHUH
npo0seM Ha TBOPUYECKOM YPOBHE; JOIyCKaeT He Ooiee OHOr0 He10ueTa, KOTOPBIH JIErKo
UCIIPABIISIET 110 TPEOOBAHUIO YUUTEIIS; UMEET HEOOXOJMMbIe HaBBIKU pabOTHI ¢ MpUOOpamuy,
yepTexaMu, CXeMaMu U rpauKkaMu, COITyTCTBYIOLIMMHU OTBETY; 3aIMCH, COIPOBOXKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Otrmerka "'4" cTaBUTCS, €CIIM YUCHUK:

1) IToka3piBaeT 3HaHKUS BCETO M3YYEHHOT'O MPOrpaMMHOro Marepuaina. /laét moiHbIi n
MIPABUJIBHBIM OTBET HA OCHOBE M3YYCHHBIX TEOPUI; HE3HAUUTENbHBIE OIIMOKU M HEJ0UCTHI IPH
BOCITPOM3BEACHUH U3yYEHHOI0 MaTepraa, OnpeaeseHHs MOHATHH Jall HeToJIHbIe, HeOOobIne
HETOYHOCTH NPH UCIIOIH30BAHUH HAYYHBIX TEPMHHOB HJIM B BBIBOJAX M 0000IIEHUSIX U3
HAOJIOIEHU 1 ONBITOB; MaTEepPHaJ U3JIaraeT B ONPEIEICHHON JIOTHYECKOH MMOCIIe10BaTeIbHOCTH,
TP 3TOM JIOITYCKAET OJIHY HETPYyOyIO OMMOKY MM HE O0JIee IBYX HETOYETOB M MOXKET UX
HCIPABUTH CAMOCTOSITEIBHO MPH TPEOOBAHUH UIIH ITPU HEOOJIBIION TOMOIIH ITPETIOIaBaTEeNs; B
OCHOBHOM yCBOMJI y4eOHBIN MaTepuar; MOATBEPKIaeT OTBET KOHKPETHBIMHU IIPUMEPAMH;
MIPaBUIIHLHO OTBEYAET Ha

JIOTIOJTHUTENIBHBIE BOIIPOCH! YIUTEIS.

2) YMeeT caMOCTOATENIBHO BBIJICNATH TJIaBHBIC MTOJIOKEHUS B U3y4eHHOM MaTepuaie; Ha
OCHOBaHUM (PAKTOB U MPUMEPOB 0000IIATh, IEaTh BHIBOBI, YCTAHABINBATH BHYTPUIIPEAMETHEIC
cBsi3u. [IpuMeHATh oTy4eHHbIe 3HAaHNUS Ha MIPAKTHKE B BUAOM3MEHECHHOM CUTYAINH, COOMIOAAThH
OCHOBHBIE IIPaBUJIA KYJAbTYPHI YCTHOM PeYd U COMPOBOXKIAIOIIEH MMCbMEHHOM, UCTIONB30BATh
Hay4HbIe TEPMHHBI,

3) He obmagaer 1ocTaTOYHBIM HABBIKOM paOOThI CO CIIPABOYHON JTUTEPATypOi, y4eOHUKOM,
MEPBOMCTOYHUKAMU (TIPaBHIBHO OPUEHTHPYETCS, HO paboTaeT MeieHHo). [lomyckaeT HerpyObie
HapyIICHUs TPaBII 0pOpMIICHHUS TMCBMEHHBIX PadoT.

OtMmeTka 3" craBUTCS, €CNTU YUEHUK:

1. YCBOUJI OCHOBHOC COACPIKAHUC y‘-I€6HOFO Marcpualia, UMCCT np06enm B YCBOCHHMHU MaTcpuraiia,
HC IIPCIIATCTBYIOIIUE I[EU'ILHCIZHICMY YCBOCHUIO ITPOIrpaMMHOI0 MaTepurajia,

2. MaTepurall u3j1aracT HECCUCTEMAaTU3UPOBAHHO, @parMeHTapHo, HC BCCrAa ITOCJICA0BATCIILHO,

3. OKa3bIBaeT HEJOCTATOUHYIO C(HOPMHUPOBAHHOCTH OT/IEIbHBIX 3HAHUN M YMEHUI1; BHIBOJIBI U
000011IeH s apryMEHTHPYET €1a00, IOIMYCKAeT B HUX OIIUOKH.

4, AOITYCTHJI OIIMOKH U HETOYHOCTH B MCIOJIL30BaHUH Haquoﬁ TCPMHUHOJIOIUH, OIIPCACICHUA
MOHATHUH JaJI HEAOCTATOYHO YCTKHUC,

5. He UCIOIb30Bal B KAYECTBE J0Ka3aTcCJIbCTBA BbIBOJbI 1 O606IJ_I€HI/I$I nus3 Ha6J'IIOI[€HPII>i, (baKTOB,
OIIBITOB WJIK JOIIYCTHUJI OIITNOKH IIPpH UX U3JI0KCHUU,

6. UCIIBITBIBAET 3aTPYyAHCHUS B IPUMCHCHHUU 3H3.HI/II71, HeO6XO,Z[I/IMbIX AJIA pCUHICHU A 3aaa4
Pa3IMYHBIX THUIIOB, ITPU 00BSICHEHUU KOHKPETHBIX SIBIICHUI HA OCHOBE Teopm‘& X 3aKOHOB, UJIM B
MNOATBCPIKACHHNU KOHKPCTHBIX ITPUMEPOB MPAKTHYCCKOI O IIPUMCHCHUA Teopnﬁ;

21



7. OTBEYAET HEMOJIHO Ha BOMPOCH! YUUTENs (YIycKasi © OCHOBHOE), MJIM BOCIIPOU3BOJIUT
coJIep)KaHUe TEeKCTa yueOHUKa, HO HEJJOCTATOYHO IIOHUMAET OTAEIIbHbIC ITOJI0KEHUS, UMEIOLIHE
Ba)XHOE 3HAYECHUE B 3TOM TEKCTE;

8) oOHapyKMBaeT He0CTaTOYHOE TOHUMAaHHE OTJEIbHBIX MTOJI0KEHUHN PU BOCIIPOU3BEICHUN
TeKcTa yuyeOHMKa (3arucel, MepBOMCTOYHUKOB) HIIM OTBEYAET HEMOIHO Ha BOMPOCHl YUUTEII,
JIOIycKasi OJJHY-ABE IPyObIe OITHOKH.

Otrmerka ""2" cTaBUTCS, €CIIM YUCHUK:

1. He yCBOMJI M HE PAacCKpbUI OCHOBHOE COJEpKAHNE MaTepUaa;

2. He JeJIaeT BBIBOIOB U 0000IIEHUIA.

3. He 3HAET ¥ HE IIOHUMAacCT SHAYUTCIIbHYIO WX OCHOBHYIO YaCTh IPOIrpaMMHOI'0 MaTtepurajia B
npeaeciax nmoCTaBJICHHLIX BOIIPOCOB,

4. wnn umeet cnabo chOPMHUPOBAHHBIC U HETIOJIHBIC 3HAHUS U HE YMEET IPUMEHSTh UX K
PELICHUIO KOHKPETHBIX BOIIPOCOB U 3a/1a4 10 00pasiy;

5) unu npu oTBETE (HA OMH BOIPOC) JOIYCKAET Oosee ABYX IpyObIX OIIMOOK, KOTOPBIE HE
MOXET UCTIPABUTH JJAKE TMPH MTOMOIIY YUUTEIIS.

Kpurtepuu oneHnBaHusi NHCbMEHHBIX PadoT (npakmuueckue u 1adopamopHsie paoon vt)

1. Ouyenka skcnepumeHmanbHbIX yMeHU

O1ieHKA CTAaBUTCSI HA OCHOBAHMH HAOJIIOICHUS 3a YYaIIUMUCS U THCBMEHHOTO 0TYeTa 3a padoTy.
O1MeTka «5»:

* paboTa BBITIOJIHEHA MMOJIHOCTHIO M MPABWJIBHO, C/ICJIAHbI IPABUIIbHBIC HAOIOICHUS U BBIBOJIbI;
* OKCIIEPUMEHT OCYIIECTRIICH 10 IUIaHY C YYE€TOM TEXHHUKH O€30IaCHOCTH | MTPAaBUJI pabOThI C
BEIIECTBAMH U 000pPYI0BaHUEM;

MPOSIBJIEHBI OPTaHU3AIIMOHHO-TPYAOBBIE YMEHHS (TIOAIEPKUBAIOTCS YUCTOTA PabOIEero MecTa u
MOPSIIOK Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCS PEaKTUBBI).

Ormerka «4»:

* pa0boTa BBITIOIHEHA MTPABHIIBLHO, CICTIaHbI IPABHIIbHBIC HAOMIOACHUS M BBIBOBI, HO IPU 3TOM
HKCIIEPUMEHT IPOBEJICH HE MOJHOCTHIO MITH IOMYIIEHbI HECYIIECTBEHHbIE OINOKN B paboTe ¢
BEIIECTBAMU U 000pYIOBaHUEM

Otmerka «3»:

* paboTa BBIIIOJIHEHA MTPABHJILHO HE MEHEE Ye€M HAIlOJIOBUHY WM JOMYIIEHA CYIIECTBEHHAs
omrrOKa B X0JIe SKCTICpUMEHTA, B 00BSICHCHHH, B OPOPMIICHUHU paOOThI, B COOJTFOICHUH TIPABHIT
TEXHHUKHU 0€30MacHOCTH MPHU pabOTe C BEMIECTBAMH U 000PYIOBaHUEM, KOTOPas HCIIPABIISICTCS 110
TpeOOBAHHIO YIUTEIIS.

Ormerka «2»:

* TONyUIeHkI JBe (M 0oJiee) CyIecTBEHHbIE OMIMOKN B XO/Ie SKCIIEPUMEHTa, B O0BSCHEHUH, B
ohopmiieHNH pabOoThI, B COOTIOACHUY MPABIII TEXHUKH O€30IIaCHOCTH MPH padoTe C BeliecTBaMu
1 000pyI0BaHHEM, KOTOPBIE YUaIIUKCS HE MOXKET UCTIPAaBUTh JJaKe 110 TPEOOBAHUIO YUHUTEIIS.
Ouenka nuCbMeHHbIX KOHMPOTLHBIX PAOOM

Konmponsnsie pabomol uz nocoous oueHuarOmcsa co2iacuo nPedioHcenHnoil aémopom
WIKAIbl OUEHKU UU

OtMeTka «5»:

*OTBET MOJIHBIA U MPaBUIbHBINA, BO3MOXKHA HECYILIECTBEHHAS OLIHOKA.

Otmerka «4»:

*OTBET HETIOJIHBIN WK JIOMYIIEHO He OoJiee IBYX HECYIECTBEHHBIX OMIMOOK.

Otmerka «3»:

*paboTa BBIIIOJHEHA HE MEHEE YeM HAIlOJIOBHHY, JIOMYIIEHA O/HA CYIIECTBEHHAs OIIMOKA 1 MPH
9TOM JIBE-TPH HECYIIECTBEHHEIE.

OtmeTka «2»:

*paboTa BBITOJHEHA MEHBIIIE YeM HAIMOJIIOBHHY MITH COJEPKHUT HECKOIBKO CYIIECTBEHHBIX
OLINOOK.
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OtMeTka «1»:

*paboTa HEe BHITIOJIHCHA.

[Ipu orieHKe BBIMOTHEHUS! TUCHbMEHHON KOHTPOJIBHON PabOThl HEOOXOIUMO YUUTHIBATD
TpeboBanus equHoro opdorpadpudeckoro pexxuma. OTMETKa 32 UTOTOBYIO KOHTPOJIbHYIO padoTy
KOPPEKTHPYET NPEAIIECTBYIOIINE IIPH BHICTABJICHUN OTMETKH 33 Y€TBEPTh, IIOJIYTOJME, TOI.
Ouyenka mecmoswix paoom.

TecTsl, cocTosiiue U3 NATH BOIPOCOB MOYKHO UCIIOJIB30BATh [10CIIE U3YUEHHSI KaX10r0
Matepuana (ypoka). Tect uz 10—15 BompocoB uCnonb3yeTcs i MePHOAHIECKOro KOHTPOJIS.
Tect u3 20—30 BopocoB HEOOXOAMMO UCIOIB30BATH JJIsI UTOIOBOTO KOHTPOJISL.

ITpu oLleHMBaHKU UCTIONB3YETCs Cieyrolast IKaia: s TeCTa U3 ISTH BOIIPOCOB

* HET OMMOOK — OTMETKA «5»;

* OJIHA OIIMOKA - OTMETKA «4»;

* JIBE OIINOKN — OTMETKA «3»;

* Tpu omMOKM — oT™eTKa «2». [l Tecta u3 30 BOmpocos:

* 25—30 npaBWIBHBIX OTBETOB — OTMETKA «5»;

* 19—24 npaBuIbHBIX OTBETOB — OTMETKA «4»;

* 13—18 npaBMIIBHBIX OTBETOB — OTMETKA «3»;

* MeHblIe 12 MpaBUIIBHBIX OTBETOB — OTMETKA «2».

YUEBHO-METOJANYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 11 YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OOuiecTBo ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AkitmonepHoe o6mectBo «M3marensctBo «lIpocBemenne»

» Xumus, 8-9 knaccel/ XKypua A.A., AkiimoHnepHoe o0mecTBo «M3maTenbcTBoO
«IIpocsemenue

O.C. I'abpuensin yueOHUK «XumMusi» 8 kiaacc, Mockaa, «/Ipoda» 2014 r.

O.C. I'abpuensn yuebHuk «Xumus» 9 kinacc, Mocksa, «/poda» 2013 r.

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

yueobHo-Meroanueckuii koMmrwiekt: O. C. I'abpuensn «IIporpamma kypca xumuu yist 8-11
KJIacCOB 00111€00pa3oBaTeIbHBIX yUpeKaeHU», Mocksa, u3a. «JIpoda» 2010r. (bazoBbrit
YpOBEHB, TPO(UIBLHBIN YPOBEHB ).

INabpuensu O.C., Octpoymos U.I'. Xumus. Matepuansl 115 HOATOTOBKH K €IMHOMY
rocy/IapcTBEHHOMY 9K3aMEHY U BCTYIUTENIbHBIM SK3aMeHaM B By3bl: Yueb. [Tocobue, - M.:
Hpoda.

INabpuensu O.C., Octpoymona W.I'. Xumudeckuii skcriepumenT B mkose, 10 ki, — M.:
Hpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

ITporpamma no xumuu. — Pesxum noctyna: http://www.drofa.ru/for-
users/teacher/vertical/programms

Enunas xomnekuus nudpoBbIX 00pa30BaTeIbHBIX peCypcoB. — Pexum
nocrymna:http//school-collection.edy/ru

DNEeKTPOHHBIE MPHUIIOKEHUS K yUeOHUKY. — PexknM nocrtyma:
http//www.drofa/ru/cat/prodyct865/htm

23



Bcero mpomMTo, NPoHyMepoBaHo
¥ CKpenJieHo ne4aTbio
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