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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHO pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJIHSASI (PYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKONW COCTABIIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUU —
BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTHH TTO3HABATENHHBIX YMEHHUH U UX MPUMEHEHUH B y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1T, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HalpaBJEHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo11ee 9rciio 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHW Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMHU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JAOCTOBEPHON MH(popMaiuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS. O COLUMAIbHBIX HOpPMax W MpaBUJIaX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3a7ay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM Y4EeOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS NOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAAeMBIX MPOIECCOB U SBJICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH HW3HU, OTBETCTBEHHOIO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX 3HAaHMM MO  XWMHHM, OCO3HAHHBIA  BBIOOP
WHJMBUAYAJTbHONU TPACKTOPUHU MPOJOTKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOWUIEH TTPUPOIHON CPEIOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHUYECKHX MOHATHU (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICNIN, UCTIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPNPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Arasiora 1 (WIn) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJIaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JAEATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUuPuKalus peakiuid: peaxiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASI U HEMOJISIpPHAST KOBAJICHTHAS CBS3b, HOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (Qopmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounast noarpynmna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCII0 JIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsi ONUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPAaBHEHHUIO
XAMHUYECKOMN pEaKIuy;

NPUMEHSATH OCHOBHBIE ONEPALIU MBICIIUTEIbHOMN JESITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB 10 NOJYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BELIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J10JIell PacTBOPEHHOIO BEIIECTBA, IMIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUE DKCIIEPUMEHTHI MO PAaClO3HAaBAHUIO PACTBOPOB WIEIOUEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYC, (eHON(PTANICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBs3b, TEIUIOBOU d3(PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COEAUHEHUMN, TUI KPUCTAIIUNYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUChIBAaTh U XapaKTePHU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOANIECCKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpejaenax MallblX MEPHOJ0B U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME U CHCIU(DHICCKHEC XUMHYCCKHC
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsd OMUCAHHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJISITb YPABHEHUS DICKTPOJUTUYECKONM JHCCOLMALMMU  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, MOATBEPKIAIOMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYHCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

e COOJIFOIATH MPaBUJIA TIOJE30BAHUS XUMHUECKOU TTOCYI0N B Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

e TPOBOJUTH PEAKITUH, IIOTBEPIKIAOIINE KAaUeCTBEHHBIA COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HWOHBI W3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e TMPHUMEHATH OCHOBHBIC OTIEpPAIIMH MBICIUTEILHOMN ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3YYEHUSI CBOMCTB BEIIECTB U XUMHYECKHUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).

COAEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbHbIe XUMUYECKHUE IOHATHS

[Ipenqmer xumun. Posib XMMUK B KU3HU YeEJIOBEKA. XMMHUS B CUCTEME HAYK.
Tena wm BemiecTtBa. du3nMuecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BeniecTB. [loHATHE O MeTOmax MO3HaHWsA B XUMHUH. YHCTHIC BEIIECTBA U CMECH.
CriocoOnI pa3aeineHus cMeceit.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIbI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudeckas ¢popmyia. BareHTHOCT, aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAs aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasg macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.



KomnuectBo Bemectsa. Monbs. MonspHas macca. B3anmocBsi3p KoanyecTsa,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COECTMHEHU.

Pu3NYEeCKUEe U XUMHUYECKUE SBICHUS. XMUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIECTB. XHMMHUYecKHe ypaBHeHus. Knaccuduxanus
XUMHYECKHUX peaKlnii (COeTUHEHHMs, Pa3I0KEHHsI, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCYI0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallleHus: ¢ JIabopaTOpHBIM O00OpPYAOBaHUEM, U3YUCHHE U OINKUCAHUE
¢u3nyecKkux CBOMCTB OOpa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJbI) U XMMHUYECKUX (FOPEHHE CBEYH, NMPOKAIMBAHUE
MEJHOMN MPOBOJIOKH, B3aUMOJECHCTBHE Mela C KUCIOTON) SABJICHUH, HA0JIIO/IEHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOJCHCTBHE Jkelie3a ¢ pactBopoM coyi meau (11),
U3y4YeHUE CIOCOOOB Pa3JeNICHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (PUIBTPOBAHUE,
BbITIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPoOBEACHUE OUYUCTKHU MMOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 3J€MEHT U MPOCTOE
BenlecTBo. HaxoxxaeHuwe kuciaopoga B HOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xkuciopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoAa B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJyIoTpoIHas MOIU(pUKALNS KUCIOPO/a.

TennoBolt 3h(dEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuU. TOIUIMBO: yrojib M METAaH. 3arps3HCHHE
BO3/1yXa, YCWJICHUE TapHUKOBOTO A (PeKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopoa — anemeHT u nipoctoe BeniecTBo. HaxoxaeHue Bo1opoa B Mpupo/ie,
buznyecKkre u XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOObI osTyueHus. Kuciotsl
Y COJIN.

Monsipabiii 00BEM razoB. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOphI.
HacpllieHHble M HEHACBIIIEHHbIE pPacTBOPBL. PacTBOPHMMOCTh BELIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpoB B Mpuposie U B )KU3HU 4enoBeka. KpyroBopor Bozbl B MPUPOJIE.
3arps3HeHne NpUPOAHbIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.



Knaccudukarnus neopranmuecknx coemuHennid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMQoTepHbIE) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3ndeckue ©U XUMHUYECKUC
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKHE CBOWCTBA KHUCIOT. Psn axktuBHocTM metawuioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCAaMU HEOPTAaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIPEEIICHUE COACPKAHUS KUCIOPOJa B BO3AyXE, MOITYUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOWMCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (rmoxkapa), 03HaKoMJIeHHE ¢ 00pa3aMy OKCHUJIOB U OTTMCAaHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 wmomb, wuccienoBaHUE OCOOCHHOCTEW pPAaCTBOPEHHUS BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEACIEHHON MACCOBOU JOJEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeETauIaMH (HATPUEM U
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpUANIOB), HCCIEIOBAHUE
00pa3Il0B HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, U3YyUEHNE B3aUMOJEHCTBUS
okcuna meau (1) ¢ pactBopom cepHON KUCIOTBI, KAUCIOT C METAJUIAMU, PEAKIU
HeWTpanu3aluy, MOJydeHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTalljia IPyTuM U3 pacTBOpPA COJIM, PEIICHUE AKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe
«BaxkHen1me Ki1accol HEOPraHMYECKUX COSAUHEHUID).

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgesneeBa. CtpoeHne aToMoB. XHMHYECKASl CBA3b.
OKMCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeaAKIIMU

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.



[lepnognueckuit 3axoH. Ilepuoanueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl W rpymisl.
@U3NYECKHUI CMBICI MIOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTEepUCTUKA XUMHYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paAuyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leprnonnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
AJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . WM. MenneneeB — yd€Hbli H
IpaKJaHUH.

Xumnyeckasi cBs3b. KoBanmeHTHass (HOJSpHAsT W HEMOJIApHAs) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTKOCTPUPYIOIIMX —~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peaklyuy pas3iokKeHHsl, COeIUHEHUS).

Mesrcnpeomemmnbnie ceasu

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUH, TaK U MOHATHUH, SIBJISIOLIMUXCS CUCTEMHBIMU JJI OTAEJBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAY4YHbIN (aKT, TUIOTE3a, TeOopus,
3aKOH, AaHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: MaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
paZOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHUE BEIECTBA, Tra3, (U3MUECKHe BEIUYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buomnorus: Gporocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbBIE TOPObI, OJIE3HBIE
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasl peaKkus



[lepnognueckuit 3axoH. Ilepuoanueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMICTB
XUMHYECKHUX DJIEMEHTOB IEPBBIX TPEX NEPUOI0B, KAJIHSL, KA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIO)KCHMEM 3JeMeHTOB B llepuoaguueckoil cucremMe u
CTPOEHUEM UX aTOMOB.

CrpoeHue BelleCcTBAa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XMUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYeCcKUX peakuuid Mo pa3audyHbIM MIPU3HAKAM (110 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHMUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpAaTUMbIX XUMUYECKUX peakiusaxX. [IoHATHE O TOMOT€HHBIX M I'€TEPOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBiienue YPaBHEHUM

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAaKUMW C  HCHOJIB30BAHHEM  METOJAA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, anHnoHbl. MexaHu3m auccOoLMalli BELIECTB C Pa3JIMYHBIMU BUIAMHU
XuMudeckon cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusl MPOTEKaHUS peaKkIiii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHUI U COJICH B CBETE MPEACTABICHUM 00 2JIEKTPOJIUTUUECKOMN TUCCOINAIUY.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THapPONIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W aaMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JCHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE BJIEKTPOIPOBOJHOCTHU
pPacTBOPOB BEUIECTB, MTPOLIECCa AUCCOLMALIMY KHCIIOT, IIEJIOUEH U coel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAIOB), MPOBEJCHHUE OIBITOB, WLIIOCTPUPYIOIIUX



OpU3HAKKM TPOTEKAaHUS peakluii HOHHOro oOMeHa (oOpa3oBaHuEe Ocajka,
BbIJIEJICHHE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WUTIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEHUe, pPEeaKLUu pa3lIoKeHUs,
COCJIMHEHHUS), pACMO3HABaHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEaKIIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4.

Hemertanibl 4 MX coeAMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — rAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOICHCTBUE
C MeTajulaMM, HeMeTalaMu, uiesnodamu). Xuoposojopond. CousiHas KHUCIOTa,
XAMHUYECKHE CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M 4YeJIOBeKa. BakHelme XI0puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENeHU OokucieHuss. CTpoeHue M (pu3nyecKkue CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHYECKHE U
XUMH4eCcKue cBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (001IME KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JIEKAIUe B OCHOBE
IPOMBIIIUIEHHOTO CIOco0a MOMy4YeHUsi CEepHOM KUcHOoThl. [IpumeHeHue cepHoi
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha Cyab(paT-HOH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TIpUpOJe. XUMHYECKOE 3arpsi3HCHUE
OKpYXarollel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, paclpOCTPAHEHHE B MPUPO/E,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nUecKkue 1 XuMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenue. Colu aMMOHUS,
ux (pU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UUYECKUE U XMUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcronp30BaHne HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIE
monupukammu pocdopa, guszndyeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIyYCHHUE.
Hcnonp3oBanue (hochaTtoB B KaueCTBE MHHEPATBHBIX YIOOPECHHIA.



OOmast xapakTepuctuka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOAU(UKALINH,
pacmpocTpaHeHHe B MpUpPoAe, HU3HUecKue U XUMUYECKUE CBOMCTBA. AJCOpPOIIHS.
Kpyrosopotr yriepona B mnpupoae. Okcuabl yriepoja, uX (GU3HYECKHE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA J>KUBBICE OpPraHuW3Mbl, [OJy4YCHUE U
PUMEHEHHE. DKOJIOTHYSCKUE MPOOJIeMbl, CBS3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMOTE3a TI00ATbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIA 3(P¢eKkT. YTonbHas
KHUCIIOTa U €€ COlM, UX (PU3MYecKkue M XUMUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-voHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO341CTBE.

[lepBoHayanbHBIE TOHATHSA 00 OPraHUYECKUX BEHIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[TpuposHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
OPOAYKTBl UX mepepaboTku (O€H3MH), MX pOJib B OBITY M IMPOMBIIIJICHHOCTH.
[TonsiTie 0 OMOTOTUYECKN Ba)KHBIX BEIIECTBAX: XKHUpax, OemKax, yriieBogax — U uX
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOMCTBA, IOJIY4YEHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O61ure npeacraBieHus 00 oKkcuae
kpemaust (IV) u kpemHueBoi kucnote. CHIMKATBI, UX HCIOJIb30BaHUE B OBITY, B
POMBIIIICHHOCTH. BakHelme cTpouTenbHble MaTepualbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembr 6€30macHOrO  MCIOIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUecKre M XUMHYECKHE CBOMCTBA
rajJloreéHOB M MX COEAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHUAECOMATEPUAJIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 1I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl U €€ coenMHEHUsMHU (BO3MOXKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB),
HaOII0IeHNE TIpoliecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, U3YYEeHNE XUMHUUECKIX CBOMCTB pa30aBIEeHHON CEpHOM KHUCIIOTHI,
IpOBeJCHNE KaYEeCTBEHHON peakliy Ha Cyib(paT-uOH U HAOII0eHIe TpU3HaKa e
NpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MUECKMMU CBOWCTBaMM a3oTa, ¢ocdhopa U Ux
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUEOMATEPUATIOB), 00pa3liaMu a30THBIX
u ¢dochopHBIX yaoOpeHui, molydeHne, coonpanne, pacro3HaBaHUE W W3YYCHUE
CBOMCTB aMMHaKa, MPOBEACHHE KAUECTBEHHBIX pPEaKIUil Ha HOH aMMOHHS H
docdar-uoH W U3yuyeHHWE TPU3HAKOB UX MPOTEKaHUs, B3aUMOCICTBHE
KOHLIEHTPUPOBAHHONW a30THOM KHCIOTHI C MeAbI0 (BO3MOXKHO HCIIOJIb30BaHUE



BUJIEOMATEPUAIIOB), HM3YYEHHE MOJEJEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, (ymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INIPOTHBOrasa, IOJIy4EHUE,
coOupaHue, paclio3HaBaHUE M M3YYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEAKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKAHMS, O3HAKOMJIEHWE C IPOAYKIMEH CWIMKATHOW HPOMBILIIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BaxHeWlne HeMeTalulbl U X
COECTUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daeMmeHToB . N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKasl ~ KPUCTAJUIMYECKass  pEIIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CHocoObl TONy4eHUs] MeTayioB. [loHATHE O KOpPpPO3UMHM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. Cruiassl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenpaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kanus). OKcuabl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHEHUM.

[Ilenouyno3eMenpHbIE META/UIBl MAarHUM W KaJbLUUM: TIOJIOXKEHUE B
[Tepnoanueckoiut cucreMe xumuueckux 3semeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HAXOXKJEHHE B Ipupoie. PU3NUECKNE U XUMUYECKUE CBOMCTBA MAarHUs U
KaJibITusl. BaxkHeiime coequHeHust KabIus (OKCHI, TUIPOKCUI, coin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMUHUNA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, CTpOEHHUE aToMa, HaXOXIAeHUE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHAA U THAPOKCHUIA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJAEHUE B mpupoae. Pusnmyeckue Hu
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, Tupokcuabl U conu xxenesa (I1) u sxenesa
(1), ux coctaB, CBOWCTBA H MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIIaBOB, WX (UIUYECKUMHU
CBOMCTBAMH, M3yYEHHE PpE3YyJbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A



KaJIbIUSA W HaTpUsl C BOJAOM (BO3MOYKHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAIOB), MPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MArHHS, KAJIBIUS, AJIIOMUAHUS, IIMHKa, sxere3a (11)
u xenesza (lll), menu (Il), HaGmoneHue M ommMcaHue TPOIECCOB OKpaIlMBaAHUS
IUITAMEHU HWOHAMHU HaTpusl, Kaaus M Kajubluusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEA0BaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS U
TUAPOKCUJIA [IMHKA, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a7a4d Mo Teme «Bakuewnme
METaJUIbl U UX COCTUHECHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XU3HM 4YeloBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momomib mpu
XUMHUYECKUX 0XKOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpeibl (mpezesibHas J0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHun 3K0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUWE KaK OOIIMX €eCTECTBEHHO-HAayYHbIX
NOHSTUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTAENIbHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO [IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIACCHU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHUE, IaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUITMYECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPATbHBIC
y0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHbIE TOPOAbI, MOJE3HbIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHME

8 KVIACC

Ne
n/n

HaumeHnoBanue
pa3aesioB U TeM
NpOrpaMMbl

KoauuecTBoO
4acoB

Bcero

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypchbl

Paznen 1. IlepBoHayajibHble XUMHYECKHE MOHATHS

11

1.2

XuUMHUS — BaKHas
o0acThb
€CTCCTBO3HAHUS U
MPaKTUYECKOU
JIeSITeIIbHOCTH
YelroBeKa

BemecTBa u
XUMHUYECKUE PEaKIIUU

15

bubmuoreka LIOK

https://m.edsoo0.ru/7f41837¢

bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢

C yuyetoMm padoueit
NMPOrpaMMsbI
BOCIUTAHUA

IIpuBneuenue
BHUMAaHUS YYaIuXcst
K IIEHHOCTHOMY
ACIEKTy U3y4aeMbIX
Ha ypoKax

SIBIICHUH,
OpraHu3alus ux
paboTsI €
MOJy4aeMOU Ha YpOKe
COILIMAJIBHO 3HAYMMOU
nH(popMarueit —
WHUIMAPOBAHUE €€
o0cyXIeHus,
BBICKa3bIBAHUS
YYaIAMUCS CBOETO
MHEHUS I10 ee
MIOBO/TY, BBIPAOOTKH
CBOETO K HEM
OTHOIIICHHS.

Oco3HaHMe IIEHHOCTH
KH3HHU;
OTBETCTBEHHOE
OTHOIICHUE K CBOEMY
3II0POBBIO U
yCTaHOBKa Ha
3I0pPOBBIN 00pa3
XKU3HHU, OCO3HAHHUE
MIOCJENCTBUM U
HETIPHUSATHE BPEIHBIX
MPUBBIYEK
(ymotpebnenue
QJIKOTOJIA,
HApKOTHKOB,
KYpEeHHE) ¥ HHBIX
¢dopm Bpena s
(u3HUECKOro u
MICUXUYECKOTO
3]I0POBBS;



https://m.edsoo.ru/7f41837c
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co0JII0ICHNE TIPaBHI
0€e30I1aCHOCTH;

Uroro no pazneny

20

Pasnen 2. Baxcneiiimue npeacTaBUTEIM HEOPraHUYECKNX BelleCTB

2.1

Boznyx. Kucnopon.
[onsTHe 00 OKCHAax

6

bu6mmoreka IJOK
https://m.edso0.ru/7f41837c¢

2.2

2.3

Bonopoa.llonsarue o
KHCJIOTAX U COJAX
Bopa. PactBopsl.

TToustue 00
OCHOBAaHMSIX

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837c

24

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COCIMHEHU N

11

bubmuoreka LIOK
https://m.edsoo.ru/7f41837c¢

OpuenTarus Ha
MPUMEHEHNE 3HAHUMA
IUTSL pEeTIeHus 3a/1a4 B
obmactu
OKpY>Karollel cpepl,
IDIAHUPOBAHUS
MOCTYTIKOB U OIEHKU
WX BO3MOXHBIX
MOCJIEACTBUM [1J1s1
OKpY>Karollel Cpebl;
MTOBBIIIICHUE YPOBHS
3KOJIOTUYECKOMN
KYJIbTYpPbI, OCO3HaHNE
rI100aLHOTO
Xapakrepa
IKOJIOTHYECKUX
npoOJeM u myTei ux
pelIeHNs; aKTUBHOE
HETIPUSITUE ICHUCTBUM,
MPUHOCSIIUX BPET
OKpY’KaroIeH cpee;
OCO3HaHHUE CBOEU
POJH Kak TpakIaHuHA
Y IoTpeOuTeNs B
YCIOBHSIX
B3aMMOCBSI3H
IIPUPOIHOM,
TEXHOJIOTHYECKON U
COLIMAIBHOM Ccpex;
TOTOBHOCTb K
Y4acTHIO B
MPAaKTUYECKOU
JIESTCITLHOCTH
SKOJIOTUYECKOM
HaIpaBJIeHHOCTH.

Hroro no pazgeny

30

Paspes 3. [lepnoanyecknii 3axon u [lepnoguyeckasi cucrema
XHMMHYecKuX 31eMeHToB [I. U. Menneseesa. CTpoeHHe aTOMOB.
Xumnyeckasi CBsi3b. OKHUCIUTEILHO-BOCCTAHOBUTE/IbHbIC PEaKIUH

3.1

Tlepuonnueckuii
3aKOH U

7

Bbu6bnmoreka [JOK
https://m.edsoo.ru/7f41837c¢

OpueHTarus B
JIESTEILHOCTH Ha
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3.2

Ilepuonunueckas
cHCTeMa XUMHUYCCKHUX
anemenToB /. U.
Menneneena.
Crpoenue atoma

XHUMHYECKas CBS3b.
OKHUCIINTEIIHFHO-
BOCCTAHOBHUTEILHEIE
peaxiu

Hroro no pazgeny

PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME

15

68

bubmmoreka LIOK
https://m.edsoo0.ru/7f41837¢

Bbu6nmoreka LJOK
https://m.edsoo0.ru/7f41837¢

Bbubnmoreka LJOK
https://m.edsoo.ru/7f41837¢

COBPEMEHHYIO
CUCTEMY HAay4HBIX
npeacTaBieHuit 0o
OCHOBHBIX
3aKOHOMEPHOCTSIX
Ppa3BUTHS IPUPOJIHI,
B3aMMOCBSI3SIX
YeJloBeKa ¢
TIPUPOAHON CPENIOH;
OBIIAJICHHE
OCHOBHBIMHU
HaBbIKaMHU
HCCIIEA0BATENbCKON
JIeSITeIbHOCTH,
yCTaHOBKA Ha
OCMBICJIEHUE OIIBITA,
HaAOJIOICHHMIH,
ITOCTYTIKOB.

IIpuBneuenue
BHUMAaHUS Y4aITUXCs
K IIEGHHOCTHOMY
ACIEKTY U3y4aeMbIX
Ha ypOKax

SIBIICHUH,
OpraHu3anus ux
paboTsI €
IIOJTy9aeMOM Ha YPOKe
COILIMAJIBHO 3HAYMMOU
nHpopMarueit —
WHUIUAPOBAHIUE €€
oOCyXIeHMs,
BBICKA3BIBAHUS
YYaIAMUCS CBOETO
MHEHHUS T10 ee
MIOBOY, BEIPAOOTKH
CBOETO K HEM
OTHOIICHUS;
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9 KJIACC

KonuyectBo DJIeKTPOHHBIE
Ne HaunmeHoBaHue
4acoB (uudpoBbIe)
n/n pa3aesioB U TeM
Bceero o0pa3oBaTebHbIE
MporpamMmbl
pecypcsl
Paznen 1. BemecTBo U XUMHYeCKHE PeakUUu
IToBTOpEHue n
11 yriry0OJeHue 3HaHui 5 bubnuoreka [JOK
' OCHOBHBIX Pa3IelioB https://m.edso0.ru/7f41a636
Kypca 8 kiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa HOK
' P . https://m.edsoo.ru/7f41a636
XUMHYECKUX PEaKIuit
DJIEKTPOIUTUYECKAS
13 JMCCOIMAIINS. 3 bubmuoreka LIOK
' XuMuyeckue https://m.edso0.ru/7f41a636
peakuu B pacTBOpax
Hroro no pazgeny 17

C yuetoMm padoueit
NMPOrpaMMbl
BOCITUTAHHSA

IIpuBneuenue
BHUMAaHUS y4aluxcs K
LIEHHOCTHOMY aCIEKTY
M3y4aeMBbIX Ha ypOKax
SIBJIEHU, OpraHu3alus
ux paboTHI C
[IOJIy4aeMOU Ha ypOKe
COLMAIBHO 3HAYUMOI
uHpOpMaLUe —
MHHULUUPOBAHUE €€
obcyxaeHus,
BbICKA3bIBaHU
y4alluMHcs CBOETO
MHEHHUS 110 €€ MOBOY,
BBIPaOOTKH CBOETO K
HEH OTHOIIICHUS

Pa3nen 2. HemeTaaJabl 1 HX COeTMHEHUS

2.1

2.2

2.3

24

O6mmas
XapaKTepUCTHKA
XUMUYECKUX
sneMmeHToB VIIA-
rpynmnel. ["anoreHsr
O6mas
XapaKTepPUCTHKA
XUMHYECKUX
aneMeHTOB VIA-
rpynmsl. Cepa u eé
COCTMHCHHUS
OOmmas
XapaKTepPUCTHKA
XUMUYECKUX
sneMeHTOB VA-
rpynmsl. A3OT,
¢docthop u nx
CO€IMHEHHUS

OOmmas
XapaKTePUCTHKA
XUMUYECKUX

bubmuoreka LIOK
https://m.edso00.ru/7f41a636

bubmmoreka LIOK
https://m.edsoo0.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

Bxuitouenue B ypok
UTPOBBIX MPOLIEAYP,
KOTOpPbIE IOMOTAfOT
MOJIePXKATh
MOTHBAIIHIO
y4YaIMxcs K
MOJYYCHUIO
3HaHWH,
HaJTAKUBAHUIO
MTO3UTHBHBIX
MEXIIMIYHOCTHBIX
OTHOIIICHUH B KJ1acce,
MTOMOTar0T
YCTaHOBJICHUIO
JIOOpOXKENaATENLHOM
aTMocdepsl BO
BpeMs ypOKa;

OpTraHH3aIHs
medcra
MOTHBHPOBAHHBIX
W 3pYAUPOBaHHBIX
yyamuxcs HaJl uX
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anemeHnToB IVA-
CpyIIbl. YIIepona u
KpeMHUI U ux
COCTMHEHUS

HEYCIEBAIOIIUMU
OJHOKJIACCHHKAMH,
JTAIOIIIETO YYAIIAMCS
COIMAJIbHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA
M B3aUMHOM ITOMOIIIH.

Hroro no pazgeny

Paszaen 3. MeTaliibl M MX COeIHMHEHUS

3.1

3.2

OO01ume cBoiicTBa
METAaJIOB

Bakuenmue
MeETaJlIbl U UX
COeIUHEHUS

25

16

Bbub6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka LIOK
https://m.edso0.ru/7f41a636

NuunuupoBanue u
MOJIepHKKa
HCCIIEA0BATEIBCKON
JIeSITEIIbHOCTH
ydamuxcs B paMKax
peam3anuy IMH
WHIWBHUTyaIbHBIX H
IPYMIIIOBBIX
HCCIIeIOBATEIHCKUX
MPOEKTOB, YTO JacT
IIKOJIEHUKAM
BO3MOXKHOCTH
npuoopecTu

HaBBIK
CaMOCTOSITETILHOTO
penieHus
TEOPETUUECKOU
MPOOIIEMBI.

Hroro no pazgeny

20

Pazpnen 4. Xumus u okpyxaouas cpeaa

4.1

BemectBa u
MaTepuaibl B XKU3HU
JeoBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

npuoOpeTeHne
HaBBIKA
CaMOCTOSITETILHOTO
peneHust
TEOPETUUYECKOU
npo0JeMbl, HaBbIKa
TeHEPUPOBaHUA U
odopmiteHUs
COOCTBEHHBIX HJIEH,
HaBBIKA YBaXKHUTEILHOTO
OTHOILIECHHUS K 9y>KUM
uzaesM, opopMIICHHBIM
B paboTax Ipyrux
HCCIICI0BATEICH,
HaBBIK MyOJINYHOTO
BBICTYIUICHUS TIEpe]
ayIUTOpHUEH,
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apryMEHTHUPOBAHUS U
OTCTauBaHHUS CBOEH
TOYKH 3PEHUSL.

Hroro mo paznemy 3
PesepBHOE BpeMs 3 bubmorexa LOK
p P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

ITIOYPOYHOE IIVTAHUPOBAHUE

OueHoYHbI HHCTPYMEHTapHil

KoHTpob 1 CaMOKOHTPOJIb 3HAHHM, YMEHUIN U HABBIKOB SIBJISIETCS CETOJTHS
OJIHOM U3 BAXKHEUIIINX MPOOJIEM OpraHu3aIuu y4eOHOM 1eITeTbHOCTH Ha YPOKax
xuMud. IMEHHO B TIpoliecce MPOBEPKU BBISBISIOTCSA AOCTHXKEHUS IIKOJIBbHUKOB
U 1po0esibl B UX Y4eOHOH MOJATOTOBKE, 3aKPEIUISIOTCS, U CUCTEMATU3UPYIOTCS
3HAHUS U YMEHUA, TPUOOPETEHHbIE YYaUIUMUCA Ha MPEAbIAYIIUX YpOKax, a Ha
OCHOBE IMOJIYYEHHOU MH(POpMALUU KOPPEKTUPYETCS MPOLECC U3YYEHHS] HOBOTO
Marepuana.

[Ipu BbICTaBIECHUN OTMETOK HEOOXOAUMO COOTIOIATh:

* 00BEKTUBHOCTD OIIEHKU PE3YJIbTATOB;

* €IMHCTBO TPEOOBAHMI KO BCEM ILIKOJbHUKAM.

Jlisg BbICTaBIEHUS] OOBEKTUBHBIX OTMETOK HCHOJB3YIOTCS CIEAYIOLINe
(bOpMBI KOHTPOJIS:

* TEKYIIHI KOHTPOJIb (OCYLIECTBIISIETCS YUUTEIISIMU Ha MPOTSKEHUH BCETO
y4eOHOro Troja M OCYUIECTBISET MPOBEPKY 3HAHUM 0O0ydarommxcs B
COOTBETCTBHUH C YUEOHOU MPOrpamMmoit);

Texkymiass  oneHka  mpenacTaBisieT  co0OM  MpoUEAypy — OIEHKH
WHIUBUIyIbHOTO TPOJABMKCHUSI OOYYaroIerocs B OCBOCHHUM TMPOTPAMMBI
y4eOHOTro IpeIMeTa.

Tekymias oreHka MOXeT ObITh (QopMupyrome (MoaaepKUBAIOIIEH U
HaIpaBJISIOUEH YCuius 00yJyarouierocs, BKIIOYAIONIel ero B caMOCTOATEIbHYIO
OLICHOYHYIO AESTENbHOCTh) U JUArHOCTUYECKOM, CIOCOOCTBYIOIIEH BBISIBIICHUIO
U OCO3HAHMIO TIEAArOrMYeCKUM pabOTHUKOM M O0YYaOIUMCS CYIIECTBYIOIIUX
npo0seM B OOy4YEeHHH.

OOBEKTOM TEKyIIed OIICHKH SBISIOTCS TEMaTUYECKHE IIJIaHUPYyEeMbIe
pE3yNbTATHI.

B Teky1elt olieHKe NCIOJIB3YIOTCS pa3InyHble (POPMBI U METOABI IPOBEPKH
(YcTHBIE ¥ TTMCBMEHHBIE OMPOCHI, MPAKTHYECKUE PabOThI, TBOPUECKHE PAOOTHI,
WHANBHUAYAIbHbIE U TPYNIOBBIE (POPMBI, CAaMO- U B3aWMOOLIEHKA, pedIieKkcus,
JUCTBI MPOABMXKEHUS U APYTHUE) C yUETOM 0COOEHHOCTEN yueOHOro mpeIMeTa.


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

Pe3ynbprarel TEKyIIEN OLICHKU SABJISIOTCS OCHOBOM JJIS MHAMBULY ATU3AIUN
y4eOHOro mpoiecca.

TemaTudeckas oleHKa TPEICTaBIACT COOOW TPOIEAYPY OICHKH YPOBHS
JTOCTIDKCHUSI TEMATHYECKUX IUIAHUPYEMBIX pe3yJbTaTOB TI0  Y4EeOHOMY
peaMETy.

* IPOMEKYTOYHAS aTTeCTAlMs 00yYarOIINXCs

[IpomexxyTouHast aTTecTalys MpeAcTaBiIsieT coO00i MpoLeaypy aTTeCTaluu
oOy4Jaronuxcsi Ha ypoBHE CpeTHEro 00IIero 00pa3oBaHus U MPOBOJAUTCS B KOHIIE
KaKJOTO TOJYToJiud M B KOHIE YYEOHOro rojia Mo KaxJAOMy H3y4yaeMOMY
npeamety. IIpomexxyTouHas arrectauus MPOBOJUTCS HAa OCHOBE PE3YJIbTATOB
HaKOTUICHHOM OIEHKHU U PE3YyJIbTaTOB BBIMOJHEHUS] TEMATUYECKUX ITPOBEPOUHBIX
paboT U GUKCUPYETCS B AIEKTPOHHOM JHEBHHUKE.

[IpomexxyTouHast oleHKa, (QUKCHpYyIOMAas AOCTHXKEHUE TPEAMETHBIX
IJIAHUPYEMBIX PE3YIbTATOB U YHUBEPCAIBHBIX YUCOHBIX JCHCTBUIM Ha YPOBHE HE
HIKE 0a30BOT0, SBJISETCS OCHOBAHUEM JIJIsl IEPEBOIA B CJICIYIOMIUM KJ1acc U JIst
JOMyCKa 00y4YaromIerocs K rocyJJapCTBEHHOM UTOTOBOM aTTECTallUH.

[Topsimox mpoBeneHHUs TPOMEXKYTOYHON aTTECTAlMU PETIaMEHTUPYETCS
®enepanbHbIM 3aKk0HOM «O0 o6pazoBanuu B Poccuiickoit deneparum» (cT.58)
u «llonoxxenuem o dopmax, NEPUOTUYHOCTU, MOPSJIKE TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH U MPOMEXKYTOUYHOM arTecTanuu ooyyaromuxcs» B MOY «Jlunei
Nel3»

* UTOTOBBII KOHTPOJb (MTOTOBas aTTecTalus oOydaronmxcs 9 KiaccoB B
dbopme OI'D).

CucteMa OIICHKH JOCTH)KEHUS IUJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MporpaMMbl 1O MpeaMeTy «XUMHUHM» TMpeACTaBisieT coOoW OauH U3
MHCTPYMEHTOB peajiu3allud TpeOOBaHUMN CTaHIAPTOB K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MpPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMUS.
[Inanupyemble pe3yiabTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO OOpa30BaHUS IO
JAaHHOMY Y4eOHOMY MpeAMETY NPEACTaBISIOT COOOM CHUCTEMY JHUYHOCTHO-
OpUEHTHUPOBAHHBIX IIeJiell oOpa3oBaHUs, IOKa3aTele WX JOCTIKEHHS W
MOJIEJIE UHCTPYMEHTAPUSL.

OOBEKTOM OIICHKH MPEAMETHBIX PE3YJIbTATOB SIBISIETCS: CIIOCOOHOCTH
oOyyarolmuxcsi pemarb y4eOHO-TIO3HaBaTellbHbIE U y4eOHO-TIPAKTHYECKHE
3ajaun. B cucremy OlEHKU MPEAMETHBIX Pe3yJbTaTOB BXOSIT:

» OnopHbI€ 3HAHMS, BKIIOYAIONINE B Ce0s: KIIFOUEBBIC TIOHSTHS, MPABUJIA,
(bakThl, METO/IBI, TOHATUWHBIN anmapar.

* [IlpenMeTHble JEUCTBUA: UCIOIb30BaHUE 3HAKOBO-CUMBOJHUYECKHUX
CpPeACTB B paMKax MpeoOpa3oBaHMs, NPEACTABICHUS U HWHTEPIIPETALUU
uHpopMalM W JIOTMYECKUX JCHUCTBUM (CpaBHEHHE, TPyNIUPOBKA W
Kiaccudukanus oOBEKTOB, JECUCTBUA aHalu3a, CHUHTE3a U 0000IIeHuUs,
YCTAHOBJICHUE NPUYMHHO-CJICJACTBEHHBIX CBsize W aHanu3). OIlleHUBaHUE
IPU3BAHO CTUMYJIMPOBATh YUEHHUE OCPEICTBOM:



* OLIGHKM HMCXOJHOTO 3HaHMsS peOeHKa, TOTO OIbITa, KOTOPHIA OH/OHA
MIPUBHEC B BBHITIOJIHEHUE 3aJaHUSI UM B U3yYCHUE TEMBI,

* ydeTa UHAUBUAYAIbHBIX MOTPEOHOCTEH B ydeOHOM mpoIiecce,

* MOOYXIEHUsI JeTeld pPa3MBIIUIATh O CBOEM Y4Y€HUH, 00 OLEHKE HuX
COOCTBEHHBIX pabOT U MPOIEcca UX BBITOJHEHUS.

Lenb OLIEHKU NMPEAMETHBIX PE3YyJIbTaTOB - OLEHUBAHUE, KAK TOCTUTAEMBbIX
o0Opa30BaTeNbHBIX PE3yJIbTATOB, TAK M IpoLecca UX (GOPMUPOBAHUSA, a TAKKE
OLICHMBAHHUE OCO3HAHHOCTU KAXKIbIM OOYYaroIIMMCs OCOOCHHOCTEH pa3BUTHUS
CBOETO COOCTBEHHOTI'O IpoLecca 00yUeHHUsI.

Cucrema OLIEHUBaHUS CTPOUTCS] HA OCHOBE CJIEYIOIINUX IPUHIHUIIOB!

* OnieHBaHMeE SBISETCS MOCTOSHHBIM TporieccoM. B 3aBucumocTH oT 3Tama
00y4YeHHs UCHOJb3YETCsl TUAarHOCTUYECKOoe (CTapTOBOE, TEKYILee) U CPe30BOE
(TemaTudeckoe, MPOMEXKYTOUHOE, pyOEKHOE, UTOTOBOE) OLIEHUBAHUE.

* OrneHuBaHMEe MOXET OBITh TOJBKO KpUTepUadbHBIM. (OCHOBHBIMU
KPUTEPUAMU OLICHUBAHUS BBICTYIAIOT OXKUJaeMble PE3YIbTaTHI,
COOTBETCTBYIOIINE YUEOHBIM LENSIM.

* OueHUBaTbCA C TIOMOMIIBIO OTMETKA MOTYT TOJIBKO pPe3yJIbTaThl
JESITEIbHOCTH YUYEHUKA, HO HE €r0 JINYHbIE KaYeCTBa.

* OLIeHUBAaTh MOKHO TOJIBKO TO, YEMY yuar.

* Kpurtepuu olneHuMBaHHS U aNrOPUTM BBICTABIIEHUS OTMETKU 3apaHee
M3BECTHBI U NI€aroraM, 1 y4aiumcsl.

 Cucrtema OLlEHUBaHUs BBICTPaUBAETCsl TAKUM 00pa3oM, 4TOObI yyaliuecs
BKJIFOYAJIMCh B KOHTPOJIbHO-OLIEHOYHYIO JI€ATEIbHOCTh, IPUOOpETasi HaBbIKU U
MPHUBBIYKY K CAMOOIICHKE.

[Ipy nsaTHOAIBPHON CHUCTEME OIEHMBAHUS Ha BCEX YPOBHSIX OOydYeHUs
MIPUMEHSIOTCS CIIEAYIONINE OOIIETUTAKTUIECKUE KPUTEPHUU:

OtmeTka «5 (OTJIMYHO)» CTaBUTCS B CITy4ae:

3HAHUS, TOHMMAaHUs, TITyOWHBI YCBOEHHS OOydaronIuMmcsi Bcero oObema
o0pa3oBaTenbHOM MPOrpaMMbl, PETM30BaHHOM 32 OLICHUBAEMBIN MTEPUOT;

YMEHUS BBIACNATh TJIABHBIE IIOJOKEHHS B HM3YYEHHOM Marepualie, Ha
OCHOBaHWH (H)aKTOB U MPUMEPOB 0000IIaTh, /1eTaTh BBHIBOJbI, YCTAHABIMBATH
MEKIPEIMETHBIE U BHYTPUTIPEIMETHBIE CBSI3H;

OTCYTCTBUSI OIIMOOK W HEJOYETOB TPH BOCIPOU3BEICHUU H3YyUYEHHOTO
Marepualia, MpU YCTHBIX OTBETaX, YCTPAHEHUS OTIEIbHBIX HETOYHOCTEH C
MTOMOIUIBIO JIOMOJTHUTEIBHBIX BOMPOCOB I€/1arora;

COOJIFOICHUS KYJIbTYPhI TUCbMEHHON M YCTHOM pedu, mpaBui ohopMIICHUS
MMCbMEHHBIX padoT.

OtmeTka «4 (XOpOII0)» CTABUTCA B CIIydae:

3HaHUS BCEro M3yUYCHHOTO MaTepuaa;

yMEHUSI BBIACNATh TJIABHBIE TIOJOKEHHS B HM3Y4YEHHOM Marepualie, Ha
OCHOBaHMM (DaKTOB U MPUMEPOB 00001ATh, J1€aTh BBIBOJbI, YCTAHABIIMBATh



MEXITPEIMETHBIE U BHYTPUIIPEIMETHBIE CBSI3U, TPUMEHSATH MOJIYUCHHBIEC 3HAHUS
Ha IIPAKTHUKE;

HaJU4Msl HE3HAUYUTEIbHBIX (HErpyObIX) OIIMOOK MPH BOCIHPOHU3BEICHUU
M3YYEHHOI0 MaTepHaa;

COOJIIOICHNST OCHOBHBIX IPAaBWJI KYJbTYpbl MMCbMEHHOM U YCTHOH peud,
paBu 0POPMIIEHUSI TUCBMEHHBIX padoOT.

OtmeTka «3 (YA0BJIETBOPUTEIBLHO)» CTABUTCS B CIIy4ae:

3HaHUSA U YCBOEHHUS MaTepuaja Ha ypOBHE MHUHUMAJIbHBIX TpeOOBaHUI
OpOrpaMMBbl,  3aTPyJHEHHS TpPU  CaMOCTOSITEIbBHOM  BOCIIPOU3BENIEHUM,
HEOOXOMMOCTH HE3HAUUTEIbHOU MOMOLIN YUUTEIIS;

yMeHUs paboTaTh Ha YPOBHE BOCIIPOU3BEICHHUSI, 3aTPYJHEHUS IIPU OTBETAX
Ha BUJIOM3MEHEHHBIE BOIIPOCHI;

Hamuuust 1-2  rpyObIX  OMIMOOK, HECKOJBKHX  HErpyObIX  Ipu
BOCITPOM3BEJICHUU U3YUEHHOTO MaTepUIIa;

HE3HAUYUTEIBHOTO  HECOOJIIOJIEHUS  OCHOBHBIX  MPAaBWJI  KYJIbTYpHI
MMCbMEHHOW U YCTHOW peyuH, MpaBui 0OPOpMIIEHUS] TUCbMEHHBIX padoT.

OtMeTKa «2 (HeyI0BJIETBOPUTEIBbHO)» CTABUTCS B CIydae:

3HAaHUA U YCBOECHUS YYEOHOIr0 MaTepuaia Ha ypOBHE HM)KE€ MUHUMAaJIbHBIX
TpeOOBaHMI MPOTPaAMMBI;

OTCYTCTBHSI YMEHHs pabOTaTh Ha YPOBHE BOCIPOU3BENIECHUS, 3aTPyAHEHUS
IIPY OTBETAX Ha CTAaHIAPTHBIE BOIIPOCHI;

HAJIMYUS HECKOJIBKUX TPYOBIX OIIMOOK, OOJBIIOTO YUCIa HETPYOBIX TPH
BOCIIPOM3BEACHUN U3yYEHHOIO MaTepraa;

3HAYUTEITBHOTO HECOOIIOAEHUSI OCHOBHBIX MPABUII KYJIbTYPbl TUCHMEHHON
Y YCTHOU pedH, mpaBui 0(popMiIeHUS] TUCbMEHHBIX padoT.

Oco0eHHOCTH OLICHUBAHUS 10 XUMUH

OueHka yCTHOTO OTBeTA.

OTMeTKa «5» CTaBUTCSA, €CITM 00YyUYarOITHICS:

JIaJI TIOJTHBIM U IPABUJIbHBINM OTBET HA OCHOBAHWU U3YUYEHHBIX TEOPHU;

H3JI0KWJI MaTepHrajl B ONPEACIICHHON JIOTHYECKOH MOCIEA0BATEIbHOCTH.

OtMmeTka «4» CTaBUTCSA, €CITM 00YUYarOIIUICS:

JIaJI TIOJIHBIM U IPABUJIBHBIM OTBET HA OCHOBAHWM M3YYEHHBIX TEOPHUU;

W3JIOKHJI MaTE€pUAJl B ONPEICIIEHHOM MOCIIeI0BATEIbHOCTH;

JTOMYCTHI 2—3 HECYIECTBEHHBIX OIIMOKH, UCTIPABICHHBIX IO TPEOOBAHUIO
YUUTEIA

MWW J1aJ1 HEOJIHBIM U HEYETKUU OTBET.

OtmMmeTka «3» CTaBUTCS, €CITU 00YyJarOIITHIACS:

JIaJT TIOJTHBIA OTBET, HO JIOMYCTHUJ CYIIIECTBEHHYIO OIHOKY

WJIN OTBET HEMOJIHBIN, IOCTPOEH HECBSI3HO.

OTmeTKa «2» CTaBUTCS, €CITU 00y4aIOUTHIiCs:

MOKa3aJl HeTIOHUMAaHWEe OCHOBHOTO COJIEPIKaHMs Y4eOHOTO MaTepuIIa;



JOMYCTHJI CYIIECTBEHHBIE OIIMOKH, KOTOPhIE HE CMOT HUCIPaBUTh MPU
HaBOJISIIIIMX BOMPOCAX YUUTEIIA.

Ouenka yMeHHH pemiaThb 3a1a4u

OTMeTKa «5» CTaBUTCS, €CIIU:

B JIOTUYECKOM PACCYXACHUH U PEIICHUU HET OIINOOK;

3a/laya pelieHa palMoHaIbHBIM CIIOCOOOM.

OtmeTka «4» CTaBUTCS, €CIIU:

B JIOTUYECKOM PACCY’KJIEHUU U PEIICHUH HET CYIIECTBEHHBIX OIINOOK, IPH
ATOM 3ajla4a perieHa, Ho HepalMOHAIBLHBIM CIIOCOO0M;

JIOIYIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

OtmeTka «3» CTaBUTCS, €CIIU:

B JIOTMYECKOM PACCy>KJICHUHU HET CYIIECTBEHHBIX OIIMOOK;

JOMYCKAETCsl CYIIECTBEHHAsI OIIMOKa B MAaTeMaTHYECKUX pacyeTax.

OtMmeTKa «2» CTaBUTCS, €CIIU:

HMMEIOTCSI CYIIIECTBEHHBIC OIIMOKHU B JIOTUYECKOM PACCYKJICHUH U PEIIICHUU.

OueHka 3KCepuMEHTATbLHBIX YMEHUH

OtMmeTKka «5» CTaBUTCS, €CIIU:

paboTa BBINOJIHEHA MOJHOCTHIO. ClenaHbl NpaBWIbHBIC HAOMIOJACHUS U
BBIBOJIbI, OSKCIEPUMEHT OCYIIECTBIEH IO IUIaHy, C YYE€TOM TEXHUKH
0€30MacHOCTH U MpaBuJiI pabOThHI C BEHIECTBAMU U TPUOOpamMu;

IOPOSIBJIEHBI ~ OPraHU3allMOHHO-TPYAOBBIE  YMEHHUS  (MOQAECPKUBACTCS
gucToTa pabodyero Mecra, MOPSIOK Ha CTOJe, SKOHOMHO HCIOJIb3YHOTCS
PEaKTUBBI).

OtMmeTka «4» CTaBUTCS, €CIIU:

paboTa BBITNIOJIHEHA, CJEJaHbl MpPaBUJIbHBIE HAONIOJEHUS U BBIBOJIBI,
AKCIIEPUMEHT BBITIOJIHEH HETIOJIHO WY HAOJII0al0TCS HECYILECTBEHHBIE OLMOKH
B paboTe ¢ BeuiecTBaMu U IpruOOpaMH.

OtMmeTka «3» CTaBUTCS, €CIIU:

OTBET HEMOJIHBIM, padoTa BHINIOJIHEHA TMPABUILHO HE MEHEE YeM
HaIlOJIOBUHY;

JIOTTyIIIEHa CYIIECTBEHHAs OIMOKa (B X0/€ HKCIIEPUMEHTA, B OOBSICHEHUH,
B odopmiienun pabotel, mo Th mpu pabore ¢ BemecTBaMu U MPUOOpaMu),
KOTOPYIO 00YYaIOIUNCS UCTIPABIISICT IO TPEOOBAHUIO YUUTETIS.

OTMeTKa «2» CTaBUTCS, €CIIH:

JIOTTYIIIEHBI IBE WJIM 00JIee CYIIECTBEHHBIE OMMUOKH B XO/€ IKCIIEPUMEHTA,
B 00bscHeHHH, B oopmiieHnn padothl, mo Th mpu paboTe ¢ BemecTBaMu H
npubopamu), KOTOpbIE yYalUiCs HE MOKET UCTIPABUTb.

OuneHka yMeHHil pelmiaTh IKCNEePUMEHTAIbHbIE 32/1a491

OtMmeTKa «5» CTaBUTCS, €CIIU:

IJIaH PEIICHUs 3a/1a4i COCTABJICH MPABUIILHO;

OCYILIECTBJICH 000D XUMUYECKUX PEAaKTUBOB U 00OPYAOBAHUS,

JIAHO TOJHOE OOBSICHEHUE U ClIeTIaHbl BBIBOIBI.

OtMmeTKka «4» CTaBUTCS, €CIIU:



IIJIaH PEIICHUSI COCTABJICH MPABUILHO;
OCYIIIECTBJICH TIOJI00P XUMHUYECKUX PEAKTHBOB U 000PYIOBaHUS;
JOMYIIIEHO He 0oJjiee JBYX HECYIIECTBEHHBIX OIIMOOK (B OOBACHEHUU U

BBIBOJAX).

OtMmeTKa «3» CTaBUTCS, €CIIU:

TIJIaH PEIICHUs] COCTaBJICH MPaBWIBHO;

OCYILIECTBJICH OI00P XUMHUYECKUX PEAKTHBOB U 00OPYAOBAHUS,

JOMYIIIeHA CYIIeCTBEHHAs OMOKa B 00bSICHEHUH U BBIBOJIAX.

OtMmeTKa «2» CTaBUTCS, €CIU:

JOMYIIEHBl JBe W Oosiee OmUOKM (B IUIaHE pelIeHUs, B MOJ00pe
XUMHUYECKUX PEAKTUBOB U 000PYAOBaHMs, B OOBSICHEHNU U BBIBOAAX).

I'paduk oleHOUYHBIX MPoOLEAYP

Ne ni/m Ha3Banue olieHOYHOI NpoueaAypHI Cpoxku (Ne ypoxka)
8 knace
1 KonTponbnas pabora «BemecTsa. 20 ypok
XUMUYECKUE PEAKIITN
2 Kontponbnas padota «Kucnopo. 39 ypox
Bonopoa. Boga»
3 KonTtponbHas pabora «OCHOBHBIE 50 ypok
KJIACChl HEOPTAHUYECKUX COCTUHEHUN»
4 KontponsHas padora «CtpoeHue 65 ypok
aToMa. XMMHYECKasl CBSI3b»
9 knace
1 KonTponbnas padora Nel mo teme 5 ypok
«IToBTOpEeHue u yriydiaeHne 3HaHUH
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca»
2 KonTponbnas padota Ne2 o teme 17 ypok

«DNEKTPOTUTUYECKAS TUCCOITHAITHS.

XHUMHUYECKHE pCaKknuu B paCTBOpaAXx»




KontponbHas padota Ne3 no teme 42 ypok
«BaxHeume HeMeTaJuIbl U UX

COCJIMHECHHU S

KontponbHas padota Ne4 o teme 62 ypokx

«Baxuennime MeTayibl U UX

COCANHCHUA»




