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[MTOACHUTEJIBHAA 3ATTNCKA

Pabouast mporpamMma Mo XuMUHU JUIsi OOY4YaIOMIMXCA C TSDKEJIbIMU HapyuieHusiMa peun (naigee —THP) nHa ypoBHe
OCHOBHOI'O 00111ero 00pa3oBaHUsl COCTaBlIEHa B COOTBETCTBUU C DenepanbHBIM TOCYJIAPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJAapTOM OCHOBHOro oOmero ob6pasoBanus ([Ipukaz Munnpocsemienuss Poccum ot 31.05.2021 r. Ne 287,
3apeructpupoBaH MunuctepctBoM toctutiuu Poccuiickoit denepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC
00O0), aganTupoBaHHOW OCHOBHOM 00pa30BaTENbHONW MPOrpPaMMOM OCHOBHOTO 00IIero oOpa3oBaHMs OOYYAIOMIMXCS C
TsoKeabiMU HapymeHusiMu peun (paee — AOOII OOO THP), paboueil nporpaMMbl y4eOHOro mpeaMera «XHUMHUSD)
(6a30Bblii yposens), ®EJIEPAJIBHOM nporpammoii BOCIHTaHHS OOYYAIONIMXCSA HMPH MOJTYYEeHHH OCHOBHOTO OGIIEro
o0pa3oBaHus, C YYETOM paCIHpEACNICHHbIX M0 KJIaccaM MPOBEPSEMbIX TPEOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHONM MPOTPaMMbl OCHOBHOTO 00Iero oOpa3oBaHUsS M DSJIEMEHTOB COJICp>KaHMs, NPEJACTaBICHHBIX B
VYHuBepcaiabHOM KoaudukaTope no xumuu, KoHuenuuu npenogaBaHust yueOHOro npeamera « XuMush», B 00pa3oBaTEIbHBIX
opranuzanusx PO, peanusyronmx oCHOBHbIE 00111e00pa30BaTEIbHbIE TPOTPAMMBbI

CoriacHO cBOEMYy Ha3HAYEHHUIO padoyasi mporpaMma SIBISETCS OPUEHTHPOM JUIsl COCTABICHHS pabOYMX aBTOPCKUX
nporpaMM: OHa JAaéT MPEACTAaBJIEHUE O IIeNAX, OOlIed cTpaTeruu OOy4yeHHs, BOCHUTAHHUS U Pa3BUTHS 0O0ydarolIMXCs
CpeacTBaMHU y4eOHOro npeaMmera «XUMHs»; YCTaHaBIMBAaeT 00s3aTeNIbHOE MPEIMETHOE COJep)KaHue, MPEeayCMaTpUBaeT
pacnpezesieHue ero o KjiaccaM U CTPYKTYPHUPOBAHME €ro MO pasjeiaM U TeMaM Kypca, OIpenesseT KOJUYECTBEHHBIE U
KayeCTBEHHbIE XapaKTEPUCTHKU COJEpKaHUSA; NaéT MPUMEPHOE paclpeneieHre Y4YeOHbIX YacoB IO TEMAaTUYECKUM
paszenam Kypca M pEKOMEHIyeMyH (IPHUMEPHYIO) IOCIEI0BATEIbHOCTh MX HM3YYEHHS C YYETOM MEKIIPEAMETHBIX M
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4Ye€OHOIro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW O0O0ydYaromMxcs; ONpeielser
BO3MOYKHOCTH MpEAMETA JUIsl peann3aluu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMbl
Ha YpOBHE OCHOBHOI'O 00Ilero 0Opa3oBaHMs, a TaKKe TPeOOBAHMI K pe3yjbTaTaM OOyYEeHHs] XMMHUU Ha YPOBHE Ilesier
U3Y4YEHUSl TMpEeJ- METa U OCHOBHBIX BHUIOB YyueOHO-TIO3HABATEIBHOW NEATENIbHOCTH/ Y4YEOHBIX ACHCTBUN yYEHHKA I10
OCBOCHHIO YUEOHOTO COJAEPIKAHMUS .

OBIIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA « XMW »



Bxman yudebHOro mpeamera «XuMmus» B JIOCTIKEHHE €€ OCHOBHOTO 001ero oOpa3oBaHHs OOYCIOBJIEH BO
MHOTOM 3HAQUEHHEM XUMHUYECKOM HAayKd B IIO3HAHWHM 3aKOHOB IIPUPOJbI, B Pa3BUTHUM IPOU3BOAMUTEIBHBIX CHII
o0I11ecTBa U CO3/1aHUU HOBOM 0a3bl MaTepU-albHON KYJIbTYPHI .

XUMUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK paclpOCTpaHUiIa CBOE BIMSIHHME Ha BCE 00JACTH YEIOBEYECKOTO
CYLLIECTBOBAHMS, 33Jlajla HOBOE BHUJIEHUE MHpPA, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYJBTYphl, HEOOXOIUMBIM
YCIIOBUEM >KU3HHM OOILECTBA: 3HAHWE XUMHU CIYXKHUT OCHOBOM i (DOPMHUPOBAHMSI MHUPOBO33PEHUS YEJIOBEKA, €ro
NPEJCTaBICHUA O MaTEpUaJbHOM E€IMHCTBE MHUPA; BAXXKHYIO POJIb UIPalOT (OpMHUpPYyEMbIEe XUMHUEH NpPEICTaBICHUS O
B3aMMOINPEBPAILEHUAX SHEPIHMU U 00 3BOJIOLMH BEIIECTB B MPUPOJE; COBPEMEHHAs XHWMHs HaIlpaBj€HAa HA PEIICHHE
r100aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CBHIPHEBOM, IHEPTETUUECKOM, MUIIIEBOM U HKOJOTHUUECKOM
0e30MacHOCTH, TPOOJIEM 3APABOOXPAHECHHUS .

B ycioBusAX BO3pacTarolIero 3HAYEHUs XMMHH B KU3HH OOLIECTBA CYUIECTBEHHO MOBBICHIIACH POJIb XUMHUYECKOTO
oOpa3zoBaHus. B muaHe couumanu3alvd OHO SIBJISIETCA OJHHMM W3 YCJIOBHM (OPMUpOBAHUS HHTEIIEKTAa JIMYHOCTH H
TapMOHUYHOIO €€ Pa3BUTHUA .

CoBpeMEHHOMY YEJIOBEKY XMMHMUYECKHE 3HAHUS HEOOXOOUMBI Al NMPUOOPETEeHHs OOIIEKYJIbTYPHOTO YPOBHS,
MO3BOJISIOILETO YBEPEH- HO TPYIUTHCS B COLIMYME U OTBETCTBEHHO YYacTBOBAaTh B MHOT00Opa3HOM KU3HU 001IeCTBa, AJIs
OCO3HAHMS BaXKHOCTH PAa3yMHOI'O OT- HOLIEHHsI K CBOEMY 3JI0POBBIO U 3/I0POBBIO JPYTHX, K OKPY’KAKOIIEH MPUPOIHOU
cpelne, JJIsl TPaMOTHOIO ITOBEIEHUS IPU UCITOJIB30BAHUU PA3IMYHbIX MATEPHAIOB U XMMUYECKUX BEIIECTB B IIOBCEIHEBHOM
KU3HH .

Xumudeckoe o0pa3oBaHUE B OCHOBHOM IIIKOJIE SIBJISIETCSI 0A30BBIM MO OTHOIICHUIO K CUCTEME OOIIEro XMMUYECKOTO
oOpazoBanus. I[lodToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO peau3yeT MpUCYIIhe OOIIeMy XUMHUYECKOMY
00pa30BaHUIO KJIIOYEBBIE IIEHHOCTHU, KOTOpPbIE OTpPaXalT TOCYyAapCTBEHHbIC, OOLIECTBEHHbIE M WHAMBHUAYaJbHBIC
NOTPEOHOCTH . DTUM ONpENENSeTCs CYIIHOCTh OOLIeH cTpaTreruu OO0ydeHHs, BOCIUTAHUSA W PA3BUTUS OOYYaIOIIUXCS
CpelICTBAMH YYEOHOI0 nmpeaMeTa « XUMUsD) .

Nzyuenne npeameta: 1) cnocoOCTBYET peau3ali BO3MOXKHOCTEN JIJIsl CaMOpa3BUTHSI U (POPMHUPOBAHUS KYJIbTYPhI
JUYHOCTH, €€ 00mel U (QyHKIMOHATLHOW T'PAaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX
CIOCOOHOCTEM TMOJAPOCTKOB, HABBIKOB HX CaMOCTOSITENIbHOM yueOHOW JeATENbHOCTH, OJKCHEPUMEHTAIbHBIX |
UCCIIEIOBATENbCKUX YMEHHM, HEOOXOAMMBIX KaK B MOBCEIHEBHOM >KM3HH, TaK U B MPOPECCHOHATBHOMN IE€ATEIbHOCTH;



3) 3HaKOMHT CO CIenu(pUKONH HAyYHOTO MBINUICHHS, 3aKJIaJbIBACT OCHOBBI IICJIOCTHOTO B3IJIAAa Ha C€IHMHCTBO
OpUPOABl W YEJOBEKa, SBJSETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH
MOAPOCTKOB,;

4) cnocobcTByeT (HOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAYyYHBIM 3HAHHUAM, K TPUPOZAC, K
YeJIOBEKY, BHOCUT CBOI BKJIAJ] B 9KOJIOTMYECKOE 00pa30BaHUE IIKOJIbHUKOB .

Ha3Bannbie HampaBiaeHUs B OOYYEHHUHM XUMHUM OOECIEUMBAIOTCS CHEUU(PUKOU COJEpkKaHUSA MPEIMETa, KOTOPBIA
SBJISIETCSA TI€JIarOTU- YECKH aIalITUPOBAHHBIM OTPAXKEHUEM 0a30BOM HayKH XMMHUU Ha ONPEICIEHHOM dTare €€ pa3BUTHUSA .

Kypc xumuu OCHOBHOI IIKOJII OPUEHTUPOBAH HAa OCBOCHHE OOYYAIONIMMHUCS OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX MOHATHI U CBEJICHUMN 00 OT/IEIbHBIX 00bEKTAX OPraHUYECKON XUMUH .

CrpykTtypa conepxanus npeamera chopMupoBaHa Ha OCHOBE CUCTEMHOIO MOAX0Ja K ero uydenuto . Cozepxanue
CKJIQIBIBAETCSI U3 CUCTEMBI OHATHI O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHUIN O XUMUYECKON PEAKIUU .
O06e »TH CcHUCTEMBbl CTPYKTYPHO OpraHM30BaHbI [0 MPHUHIUIY TOCJIEN0BATEIHLHOTO PAa3BUTHUSI 3HAHWM Ha OCHOBE
TEOPETUYECKUX IPEACTABICHUN Pa3HOTO YPOBHS: ATOMHO-MOJIEKYJISIPHOTO YUYEHHMSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
ypoBHsA Ilepuomuueckoro 3akona [ . M1 . MeHueneeBa kak OCHOBHOTO 3aKOHAa XWMHH, YYEHHSI O CTPOCHMHM aToMa M
XUMHUYECKOM CBSA3M, MPEJICTABICHUN 00 AJICKTPOIUTHYECKON JUCCOLMAIINN BEIIECTB B paCTBOpax . TeopeTuuecKue 3HaHus
paccMaTpHUBAIOTCS HA OCHOBE IMITMPUUYECKH MOJYUYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT
OJIHOTO YPOBHS K JAPYTOMY, BBITIOJHSAS (DYHKIIMH OOBSCHEHHS W MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO0 MPUMEHEHHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB .

Takasi opraHuzaiusi COJAEp>KaHHs Kypca CIIOCOOCTBYET MPEACTaB- JICHUI0O XMMHUYECKOW COCTaBJISIIOIIEH Hay4dHOU
KapTUHBI MHUpPA B JIOTHUKE €€ CUCTEMHOW MpHUPOAbl . TeM camMbiM 00€CIeuMBaETCS BO3MOXKHOCTh (OPMUPOBAHUS Y
0oOy4Jarommxcsi IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHMIO M METOJIaM MO3HaHUS B Hayke . BaxkHO Takxke 3a- METHUTb,
YTO OCBOEHHUE COJCPKAHUS Kypca MPOUCXOIUT C MPUBIICUCHUEM 3HAHUI U3 paHEe M3YUYEHHBIX KypcoB: «OKpyx arouun
Mup», «buonorus . 5—7 knaccel» u «duszuka . 7 knacey .

HEJIM U3YUEHUA YUEBHOI O ITPEAMETA « XMW S»

K nampaBieHuio mepBOCTENEHHON 3HAYMMOCTH MPU peaau3aiui 00pa30BaTEIbHBIX (PYHKIIUN MpeaMeTa «XUMUSD)
TPAJAMIIMOHHO OTHOCIT (JOPMHUPOBAHHME 3HAHWA OCHOB XMMHYECKOW HAYKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHWSI,
MPAKTUYECKOHN ESITENHbHOCTH YEI0BEKAa U KaK OJIHOIO M3 KOMIOHEHTOB MUPOBOI KYJIBTYpPHI . 3a/laya NpeIMeTa COCTOUT B
(GbOpMHUPOBAHUN CUCTEMbI XUMHYECKUX 3HAHUA — BOXKHEUINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUICCKUX TMOJOKEHUH,



JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOI0 XapaKkTepa, sA3blKa HAyKH, 3HAHUI O HAYYHBIX METO/IaX U3YUYEHUsI BELIECTB
U XUMHUYECKUX DPEaKlui, a Takke B (OPMHPOBAHUU U PA3BUTUU YMEHUH U CIOCOOOB JEATEIBLHOCTH, CBSI3AHHBIX C
IUIAaHUPOBAHKUEM, HAOJIOJIEHUEM M TPOBEICHUEM XHMHYECKOTO HKCIIEPUMEHTAa, COOJIIOJCHHEM IpaBuil 0e301acHOro
oOpallieHus C BEIIeCTBaMU B I10- BCEIHEBHOW KU3HH .

Hapsiny ¢ sTuM 1enu u3ydeHusl NpeaMera B NpOrpaMme YTOYHEHbl M CKOPPEKTUPOBAHBI C YUETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOrO oOmiero odpasoanust . CerogHs B o0pa3oBaHHMM OCO0O0 3HAYUMOM NpPU3HAETCS
HAIpPaBJIEHHOCTh O0YUYEHHs HAa pa3BUTHE M CaMOpa3BUTHE JIMYHOCTH, (POPMUPOBAHUE €€ MHTEIVIEKTa U 00IIEeH KYJIbTYpHI .
OOyueHue yMEHUIO YUYUThCA MU MPOAOHKATh CBOE OOpPAa30BAHHME CAMOCTOSATEIBHO CTAHOBUTCS OJHOM W3 Ba)KHEHIINX
(GyHKUIHNA y4eOHBIX IPEAMETOB .

B cBs3u ¢ 3TUM Npu U3y4YEHHH MIPEJAMETa B OCHOBHOM IIKOJIE 10- MUHHUPYIOLIEE 3HAUEHUE MPUOOpEIN Takue LEeu,
KaK:

- (QopMUpOBaHME WHTEIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY MPUHSATHUIO PELLIEHUH, CTIOCOOHON aAanTHPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSIM KHU3HU;

- HAIpPaBJICHHOCTh OOyUYEHHUs Ha CUCTEMATHUECKOE MPUOOUICHHE YYaIIMXCs K CAMOCTOSTEIbHOW MO3HAaBaTeNIbHOM
NeSITEIbBHOCTH, HAyYHBIM METO/1aM NO3HaHUs, (POPMHUPYIOIIMM MOTHBALIMIO U PAa3BUTHE CIOCOOHOCTEH K XUMUMU;

- of0ecrniedyeHune yCclIoBUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYaOIIUMUCS ONbITa Pa3HOOOPA3HOM JEeSATENbHOCTH,
NO3HAHUS U CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMI), UMEIOUIMX YHMBEpPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

- popMupoBaHUE yMEHUN OOBACHITH U OLICHUBATH SIBJICHUS OKPY KAIOLIEro MUpa Ha OCHOBAaHUM 3HAHWUW WU ONBITA,
MOJIYYEHHBIX TP U3YUYEHUU XUMUH;

- (hopmupoBanue y oOydaronmxcsi ryMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS IEHHOCTH XUMUYECKUX 3HAHUU IS
BBIPAOOTKH SKOJOTUYECKH 11€J1eCO00Pa3HOro MOBEAEHUS B ObITY U TPYJOBOW JEATENBHOCTU B LIEJIAX COXPAHEHUS CBOETO
310POBbS U OKPYXKaro- IIEN IMTPUPOTHON CPEIbl;

- pa3BUTHE MOTHBAIMU K OOYyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HAa OCHOBE YCBOCHUS
OOIIIeUeIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY NpodwWiIsi M HampaBiI€HHOCTH AalbHEHIIETOo
OOy4eHHS .

MECTO YUEBHOT O ITPEAMETA «XUMIA» B YHEBHOM ITJIAHE
VY4eOHblIif mpenMeT « XUMUs» peain3yeTcs Kilaccax 3a cueT 00s3aTeIbHON YacTH Y4eOHOTro TUIaHa.



B pamkax agantupoBaHHOW 00pa3oBarenbHON porpammel 1uis aeteil ¢ THP Ha u3ydenune xumum ¢ 8 mo 9 kiaacc OTBOAUTCS 110
2 yaca B HeJIeqo, u3 pacuéra 34 yueOHbIe HEJIer B TO/I.

JUig KaX7aoro Kjacca MpeayCMOTPEHO PE3EPBHOE yuyeOHOE BPEMsl, KOTOPOE MOXKET ObITh HCIOJIb30BAHO yYaCTHUKAMMU
00pa30BaTeNpbHOrO mpolecca B LENAX (OPMUPOBAHMS BapUAaTUBHOM COCTaBISIOLIEH COJIEp)KaHUS KOHKPETHOM paboueit
nporpamMmel. [Ipu 3TOM 00s13aTenbHas (MHBapHaHTHAs) 4acTh COZEpPXKaHUS NpeaMeTa, YCTAaHOBJIEHHAs NMPUMEpPHOW paboueil
IpOrpaMMoii, U BpeMsi, OTBOAMMOE Ha €€ M3yueHHue, JOJDKHBI ObITh COXpaHEHbI MOJIHOCTHI0. BO3MOXKHO mepepacnpeneneHue
BPEMEHU BHYTPHU MHBAPUAHTHON YaCTH MEX]ly TEMaMHU.

COAEPKAHUE YYEBHOI'O INIPEAMETA «XUMMWS»
8 KIIACC

IIepBOHayabHBIE XUMUYECKUE TTOHITHUSA

[Ipenmer xumuu . Posib XuMuu B KU3HM 4esoBeka . Tena u BemiectBa . PU3NMYECKHE CBOMCTBA BELIECTB . ATrperatHoe
coctosiHue BenlecT . [IoHsITHE 0 METO/Iax MO3HAHUS B XMMHUU . XUMUSI B CUCTeMe Hayk . YucThie BemecTBa U cMmecu . CiocoObl
pa3aeIeHNs] CMECEN .

ATOMBI U MOJIEKYJIbI . XUMHUYECKHUE 3JEMEHTHI . CUMBOIBI XUMHUYECKUX 3JIEMEHTOB . [IpoCThie U CIOXKHBIE BEHIESCTBA .
ATOMHO-MOJIEKYJISIPHOE YUYEHUE .

Xumuueckas popmyina . BaneHTHOCTh aTOMOB XUMHUYECKUX 3JI€- MEHTOB . 3aKOH TTOCTOSIHCTBA COCTaBa BEIIECTB .
OtHOcuTenbHast aToMHas Macca . OTHOCUTEbHAs MOJIEKYJISIpHas Macca . MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUU

OU3NYECKUE U XUMHUYECKUE ABJICHUS . XMMHUYECKas peakuus U €€ NPU3HAKU . 3aKOH COXPAHECHHUSI MACCHI BEIIECTB .
Xumudeckue ypaBHeHus . Knaccudukarus XuMU4ecKuX peakiuii (CoeIMHEHUs, Pa3IoKEHUs, 3aMeleHUs], 0OMEHa) .

XUMHUUYECKUI HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYJIOM, C MpaBuiaMu paboThl B Ja0OpaTOpuud U NpUEMAMHU
oOpanieHusi ¢ J1a0OpaTOPHBIM O0OPYNOBAaHMEM; HU3YYEHHE W ONUCaHUE (PUIMYECKUX CBOWCTB OOpa3lioB HEOPTraHUYECKUX
BEIIECTB; HaOMoaeHne (hU3nvecKkuX (TUTaBJICHHE BOCKA, TasHUE JIbJa, PACTHPAHUE caxapa B CTyNKe, KUTIEHWE M KOHJEHCAIUs
BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYH, MPOKAIMBAHUE MEIHOW MPOBOJIOKHM, B3aUMOJIECHCTBHE MeNla C KHUCIOTOW) SIBIICHH,
HAOJIIOICHUE U OMHCAaHUE MPU3HAKOB MPOTEKAHUS XMUMHYECKUX peakiuii (pa3jokeHue caxapa, B3anMMOJIEHCTBHE CEPHOM KHC-
JIOTBL C XJOpuaoM Oapusd, paszioxeHue ruapokcunaa meau(ll) mpu HarpeBaHuH, B3aMMOJCICTBHUE Kejle€3a C PacTBOPOM COJIHU
meu(11)); u3- yaenne crmoco6oB paseneHus: cMecei (C TOMOIIBI0 MarHuTa, (PUIbTpOBaHUE, BhITTAPUBAHUE, TUCTUIUISIINS,



xpoMarorpadusi), TpPOBEICHHE OYHMCTKM IMOBAPEHHOM COJIM; HAOJIOJCHHE W ONHMCAHUE pEe3yJbTAaTOB IPOBEJACHUS OIIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUSI MacChl; CO3JIaHME MOjIeNIel MOJIEKYJT (IIIapOCTEP>KHEBBIX ) .

Baxnelimue npeacTaBUTENId HEOPTaHUYECKHUX BEIIECTB

Bo3nyx — cmeck razoB . CocraB Bo3znyxa . Kucmopon — sneMeHT U npocToe BemecTBo . HaxoxeHue kuciopoja B
npupoze, Gusndeckue U XuMruieckue cBoiictra (peakiuu ropenusi) . Oxkcuasl . [Ipumenenue kucnopoaa . CriocoObl OTydEeHHUS
KHCIopoJia B Jaboparopud M HIPOMBIIUIEHHOCTH . KpyroBopor kucinopoga B npupone . O30H — amuioTpoIHas
Mo u(pUKaLMsI KUCIOPOAA .

TernoBoit 3pGEeKT XMMUYECKON peakIK, TEPMOXUMUYECKHE YPABHEHUS, 3K30- U SHAOTEPMUYECKUE peakuu . Tommao:
yTOJb U METaH . 3arpsA3HEHUE BO3AyXa, YCUIIEHUE TAPHUKOBOTO 3 (eKTa, pa3pylIeHHe 030HOBOT'O CJIOS .

Bonopoa — snemeHT u npoctoe BemiecTBo . HaxoxaeHue Bogopoaa B mpupojie, (puzndeckue U XMMHYECKHE CBOMCTBA,
IpUMEHEHUE, CIIOCOOBI MOTydeHus . KuciaoTsl v comnm .

KomunuectBo BemectBa . Monbs . MonspHas Mmacca . 3akoH ABOrajipo .

MounsipHbIii 00BEM ra30B . PacuéThl 10 XUMUYECKUM YPABHEHHSIM .

dusnueckne CcBOWCTBA BOAbI . Boma kak pactBoputenb . PactBopsl . HacellieHHbIE M HEHACBILIEHHBIE PACTBOPBI
PactBopumocTh BemiecTB B Boje.l MaccoBasi 1oJsi BelecTBa B pacTBOpE . XMMHUYECKHUE CBOWCTBA BOJbl . OcHOBaHus . Poib
pPacTBOPOB B IIPUPOJE U B )KU3HU YeloBeKka . KpyroBopoT BoJbI B IpUpoJie . 3arpsA3HEHUE NIPU- POIHBIX BOJ . OXpaHa U OYHMCTKA
IIPUPOJIHBIX BOJ .

Knaccudukauus Heopranuueckux coeauHeHuid. Oxcuapl. Kiaccudukanms okcuioB: cosieoOpasytoniye (OCHOBHBIE,
KHCIIOTHBIE, aMPOTepHbIe) U HecoseoOpasyromue. HomeHnknaTtypa okcuioB (MexXayHapoaHas U TpuBuaibHas) . Ousnyeckue u
XMMHUYECKUE CBOMCTBA OKCUIOB . [Tomyuyenue okcuaos .

OcHoBanus. Knaccudukanuss OCHOBaHMM: INENOYM UM HepacTBOpHMbIe oOcHOBaHMs. HoMeHknarypa OCHOBaHUM
(MexayHapojHas U TpuBHaibHas) . DU3MUECKHE U XUMUUYECKHE CBOMCTBA OCHOBaHUM . [TomyueHne ocHOBaHUM .

Kucnotel. Knaccudukamuss xucnor. HomenknaTypa KuciaoT (MeXIyHapoaHas M TpuBHUalbHasg) . Puznueckue u
XAMHUYECKUE CBOMCTBA KUCIOT . P aktuBHOCTH MeTaiuioB H . H . bekerona . [1o- mydenue kucmnor .

Comu . Homenkiarypa coneil (MeXIyHapoaHass W TpUBUAIbHAS) .

dusnyuecKknue U XMMHYECKHE CBOMCTBa coner . [losyuenue coseint .

I'eneTnueckas CBI3b MEXKy KJIACCaMU HEOPTaHUYECKUX COCTUHEHUM .

XUMUYECKUH SKCIIEPUMEHT: KaueCTBEHHOE OIpeNeNICHHE COJEpKaHusl KUCIOpoAa B BO3AyXe; MOJyuyeHue, coOupaHwue,
pacro3HaBaHUE U W3Y4YEHHE CBOMCTB KHCIOPOJa; HaOIIOJCHHUE B3aMMOJCHCTBUS BEIIECTB C KUCIOPOJOM M YCIOBHS



BO3HMKHOBEHUS M TIPEKpAIICHHs TOpeHUs (IT0Kapa); 0O3HAKOMJICHHE ¢ 00pa3IlaMu OKCHJIOB M OTMCAHKE WX CBONCTB; MOJyYCHHUE,
coOupaHue, pacro3HaBaHME M HM3Yy4YE€HHE CBOICTB BoJopoAa (TOpeHue); B3auMojehcTBUE Bojopona ¢ okcugom wmemu(ll)
(BO3MOXXHO HCHOJB30BAHME BUJECOMATEPUATIOB); HAOIIOJEHUE O0Opa3loB BEIIECTB KOJWYECTBOM 1 MOJb; HCCIEAOBAHHE
0COOEHHOCTE pacTBOPEHMS] BEUIECTB C PA3IMYHON pacTBOPUMOCTHIO; MPUTOTOBJICHUE PACTBOPOB C OMpPENeNEHHON MaccoBOU
J0Jied pacTBOPEHHOTO BEIECTBA; B3aUMOJICHCTBUE BOJBI C METaUIaMU (HATpUEM U KajblueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAITIOB); OMNpENEIEHHEe PAaCTBOPOB KHUCIOT W MIEJOYEH C TOMOIIBI0 HMHAUKATOPOB; HCCIEIOBAaHUE OOpa3IoB
HEOPTraHWYECKUX BEILECTB pa3- JIMYHBIX KJIACCOB; HAONIOJACHHE W3MEHEHHUS OKPAacKU HHAMKATOPOB B PACTBOpPAX KHCIOT U
Hiesioveil; n3ydeHue B3aumojercTBus okcu- na meau(ll) ¢ pacTBOpoM cepHON KHCIOTHI, KUCJIOT C METalllaMH, pPeaKIui
HEUTpAIN3aIUKY; MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO METajljla APYTHMM M3 PacTBOpa COJIM; PEUICHUE
SKCIIEPUMEHTAIIBHBIX 33J1a4 0 TeMe « BaKHENIINe KJIacChl HEOPTaHUYECKUX COCAUHEHUI.

Ilepnonnueckuit 3akoH u llepuonnueckas cucrema xumnueckux aineMeHToB 1. M. MenneneeBa. CtpoeHne aTOMOB.

Xumuueckast CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

[TepBbie TOMBITKH KiIacCU(MUKAIIMN XUMHYECKUX DJIEMEHTOB . [loHsATHE O Trpymmax CXOJIHBIX 3JEMEHTOB (IIETOYHBIE U
IICJIOYHO3EMENBHBIC METAJIbl, TaJOTeHbl, WHEPTHBIE Ta3bl) . OJIEMEHTHI, KOTOpbIe 00pa3yroT aM(OTEepHBIE OKCHABI U
TUAPOKCHUJIBI .

[lepuonnueckuii 3akoH . [lepuoauueckas cucreMa xumuyeckux 3neMeHToB [l . I . MenneneeBa . KopoTrkoneproanas u
mnHHONIepuoaHas ¢opmbl [lepuonnueckoi cucrembl xumudeckux anemeHToB J| . U . MengeneeBa . Ilepuoasl u rpymnmsl .
OU3NYECKUN CMBICI MO- PAIKOBOIO HOMEpPA, HOMEPOB NEPUOA U TPYMIIBI JJIEMEHTA .

Crtpoenue aromoB . CoctaB aTOMHBIX siiep . M3oTonsl . DnekTpoHbl . CTpoeHHe 31EKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumnueckux 3nemeHToB [lepunoanueckoit cuctemsl [ . 1 . MenaeneeBa . XapakTepuCTUKAa XUMUYECKOTO 3JIEMEHTA IO €ro
nojiokeHuto B Ilepuonmueckou cucreme /1 . 1 . Menneneesa .

3aKOHOMEPHOCTU U3MEHEHHUS PAJInyCa aTOMOB XUMUYECKHUX 3JIe- MEHTOB, METAINTIMYECKNUX U HEMETAJUIMYECKUX CBOMCTB T10
rpynnaMm u nepuojaam . 3Hauenue llepuoanueckoro 3akoHa u I[leprnoanMveckol CUCTEMbl XUMUYECKUX IJIEMEHTOB ISl Pa3BUTHS
Hayku U npaktuku . /[ . . MenneneeB — y4€HbIN U IPaXXKJaHUH .

Xumuyeckass cBsi3b . KoBajneHTHass (ModsipHass M HEMOJIAPHAs) CBsI3b . OJEKTPOOTPHUIATEIBHOCTh XHMHUYECKHX
31eMeHTOB . MlOHHas CBS3b .

Crenenb okucieHus . OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu . [Iporecchl OKUCIEHUSI U BOCCTAHOBIICHUS .
OKHUCIUTENN U BOCCTAHOBUTEIH .



XWMHYECKUH SKCIIEPUMEHT: U3yUeHHE 00pa3I[0B BEIIESCTB METAJI- JJOB M HEMETAJUIOB; B3aUMOJICHCTBUE TUAPOKCH A IIMHKA
C pacTBOpaMH KHUCJIOT W IIEJOoYei; MPOBEICHUE OIBITOB, WUTFOCTPUPYIOMUX TPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHUS) .

MesXnpeaMeTHBIE CBSI3U

Peanm3anus MEXIpeIMETHBIX CBsI3ed MPU M3YyYCHWH XHMHH B 8 KJIacce OCYIIECTBISETCS Yepe3 HCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUWA, TaK U TIOHATHM, SBIAIONIMXCS CHUCTEMHBIMU IS OTHAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA .

OO0mme ecTecTBEHHO-HAyYHBIC TMOHATHS: HAyYHBIH (haKT, THUIIOTE3a, TCOPHsS, 3aKOH, aHaJu3, CHUHTE3, Kiaccu(ukaims,
MEPUOINIHOCTD, HAOTIOCHUE, SKCTIEPUMEHT, MOCITUPOBAHNE, H3MEPEHUE, MOJICTTh, SIBJICHHUE .

dusnka: Mmatepus, aTroM, DOJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIWA, H30TOIMbBI, PaTUOAKTUBHOCTH, MOJCKYIIA,
AIIEKTPUUECKUI 3apsiji, BEIIECTBO, TEJNO, 00BbEM, arperaTHOE€ COCTOSIHHE BEIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €IUHUIIBI
U3MEpPEHUs, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE .

buonorus: dorocuntes, npixanue, 6uocdepa .

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE MTOPO/IbI, TTOJIE3HBIE UCKOMIAEMbIE, TOILITUBO, BOJIHBIE PECYPCHI .

9 KJIACC

BemectBo 1 xumMuueckas peakuus

[Tepuonuueckuii 3akoH . Ilepuoguueckas cucrema xumuueckux snemeHToB J[ . I . Menneneea . CtpoeHne aToMoB .
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalausl, KaJblUs U UX COCAUHECHUMN B
COOTBETCTBHHU C MOJI0KEHUEM AJIEMEHTOB B [Ieprnoanyeckoit cucteme u CTpOCHUEM MX aTOMOB .

CrpoeHue BeliecTBa: BHJbl XUMUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT
THUNA KPUCTATUTMYECKON PEIIETKU U BUIa XUMAYECKON CBSI3U.

Knaccudukanus m HOMEHKIIaTypa HEOPTraHWYECKUX BEIIECTB (MEXAYHApPOIHAs U TPUBHAIbHAS). XMMHUUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIACCaM HEOPTraHUYECKHUX CO- €AUHEHNUN, TEHETUYECKAs CBA3b HEOPraHNUECKUX BELIECTB .

Knaccudukanus XUMHYECKUX PEAKIUN IO Pa3IUYHBIM MpU3HAKaM (IO YUCIY M COCTaBY YYAaCTBYIOUIUX B PEAKIIUH
BEIIECTB, M0 TEIJIOBOMY 3(PQEeKTy, M0 UBMEHEHHUIO CTETICHEW OKUCIICHHS XUMUYECKUX AJIEMEHTOB, 10 00PaTUMOCTH, 10 YY4aCTHIO
Karanu3aropa) . OK30- U SHJIOTEPMHUUECKHE PEAKIINN, TEPMOXUMHUECKUE YPaBHEHUS .



[TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [lorsTre 06 00paTUMBIX U HEOOPATUMBIX XUMHUCCKUX peaknusx . [lonsTue o
TOMOTEHHBIX U F€TEPOTreHHBIX peakiusx . [londarre o xummuyeckoM paBHOBecHU. DAKTOPHI, BIMUSIOMINE HA CKOPOCTh XUMHYECKOMN
pEeaKUuuu U MOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENHFHO-BOCCTAHOBUTEIILHBIE PEAaKIMU, AJIEKTPOHHBIM OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu.
CocraBneHue ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU ¢ UCTIOIBb30BAaHUEM METO/Ia JIEKTPOHHOTO OaaHca .

Teopus 3JIEKTPONUTUYECKON AUCCOLMALANA. DIEKTPOJUTHI U HE- AIEKTPONUTHl . KaTnonsl, aHnoHBl . MexaHu3m
JMCCOIMAIIMKM BEIIECTB C Pa3IMYHBIMU BUJIAMU XUMUYECKOU cBsi3H . CTeneHb aqucconuanuu . CUabHbIE U CJ1a0ble AJICKTPOJIUTHI .

Peakuuu moHHOTO OOMeHa . YCJIOBUA MNPOTEKAHUS pPEaKIU HMOHHOTO OOMEHA, TOJIHbIE M COKpalIEHHbIE HWOHHBIC
ypaBHeHHs peakiuii . CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE MPEJCTABICHHUI 00 AIEKTPOJIMTUYECKON THUCCOLMAIUY .
KauecTBeHHbIE peakiny Ha MOHBI . [IOHSATHE O TUAPOIIU3E COTIEN .

XUMHAYECKUM SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJCISMHU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKHMX BEIIECTB —
METaJVIOB U HEeMETaUIoB (rpadura M anmasa), CIOKHBIX BEUIECTB (XJIOpHa HATPHs); UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTU
XUMUYECKON peakIuu OT BO3JICUCTBUS Pa3MYHBIX (PAKTOPOB; HCCIEAOBAHHE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB,
mpolecca AUCCOIMALMUA KHUCIIOT, IIEJoYeld U coJied (BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUANIOB); MPO- BEICHUE OIBITOB,
WUTIOCTPUPYIONIUX TPHU3HAKK MPOTEKaHUs pPeakiuié MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIJIEICHHE raza, oOpa3oBaHUE
BOJIbI); OMBITOB, WITIOCTPUPYIOIMIUX MPUMEPHI OKUCIIH- TETbHO-BOCCTAHOBUTENILHBIX PEAKIUi (TOpEHUE, PEAKIIUU Pa3IOKEeHHUS,
COCIMHEHMSI); PACIO3HABAHUE HEOPTaHWYECKHUX BEIIECTB C I[IOMOINBbI0 KAYEeCTBEHHBIX PpEAKIMHA Ha HWOHBI, pelICHUE
AKCIIEPUMEHTAJIBHBIX 33]1aY .

Hemeramel u ux coequueHus

OO0mas xapakTepucTuka rajoreHoB . OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE CTeneHU okucieHus . CTpoeHue u
dbu3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB . XMMHUYECKHE CBOMCTBA Ha MpUMepe XJopa (B3aUMOJACHCTBHE C
MeTaJlJIaMU, HEMeTaJJlaMu, IiesnoyaMu) . XsopoBoaopos . ConsiHasg KUCIO0Ta, XUMUYECKHE CBOMCTBA, MOJyYEHUE, MPUMEHEHHUE .
JlelicTBre XJiopa M XJIOPOBOAOPOJA HA OPTaHU3M YeEJIOBEKA . BaxkHele XJI0puAbl U UX HAXOXKICHUE B MPUPOJIE .

O6mras xapakTepucTrka 31eMeHToB VIA-rpynmsl . OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTENIEHN OKUCIICHUS .

CrpoeHue u pu3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cephl . AJUTOTPOIHBIE MOAU(DUKAIIUA KUCIOpOaa U
cepel . XuMu4eckue cBoiicTBa cepbl . CepoBOOpO, CTpoeHue, GU3MYecKrue W XUMHUYecKkue cBoWcTBa . OKCHABI Cephbl Kak
MPEICTaBUTEIN KUCIOTHBIX OKCHIOB . CepHas KuciaoTa, GU3MYECKHE W XMMHUYECKHE CBOMCTBA (0OIIME KakK MpeCTaBUTENS
KJlacca KUCJIOT U crienuduaeckue) . XUMUYECKHUE PEaKIUd, JISKAIIUEe B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOyYeHUST CEPHOU
KucIoThI . [Ipumenenne . Conmu cepHOM KUCTOTHI, KAaUeCTBEHHAs peakius Ha cyibdaT-uoH . Haxoxaenne cepol u eé



COEIMHEHM B IPHUPOJIEe . XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMU CePbI (KUCIOTHBIE O/, 3arpsI3HEHNE
BO3]lyXa U BOJOEMOB), CIOCOOBI €T0 MPEOTBPAILICHHUS .

OO6mas xapakTepucThKa 31eMeHTOB VA-rpyniibl . OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUS .

A30T, pacnipocTpaHeHue B npupoje, Gpuznueckue U XuMuieckue cBoiictra . KpyroBopor azora B npupoje . AMMUAK, €ro
dbu3nUecKkue 1 XMMUYECKHE CBOMCTBA, MoyyeHue u npuMenenue . Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHUE CBOWCTBA,
npumeHeHue . KauecTBeHHas peakisi HA MOHBI aMMOHHUA . A30THas KHUCJIOTa, €€ MOoy4yeHue, Pu3nyeckrue W XUMHUYECKUE
cBoiicTBa (OOIIME Kak MNpeacTaBUTENs Kjacca KUCIOT M cnenuduueckue) . Mcnoap3oBaHME HUTPATOB M COJIEH aMMOHHS B
KayeCTBE MHUHEPAJIBHBIX yA0OpeHud . XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelpl COEIMHEHUSIMHU a30Ta (KUCIOTHBIE
JIOK]IN, 3arPsI3HEHNE BO3/lyXa, IOYBBI U BOJOEMOB) .

®ocdop, amnorpornHbie Momudukauuu ¢ocdopa, uznueckue U xumuueckue cBoictBa . Oxcua docdopa(V) u
dbocdopHas KUcioTa, PU3NUECKUE U XUMUYECKHUE CBOMCTBA, NojyueHue . Mcnonb3zoBanue ¢pochaToB B KAUECTBE MUHEPAIbHBIX
yAOOpEHUH .

Oobmas xapakrepucTtuka 3meMeHToB [VA-rpynnsl . OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIICHUS .
VYrnepon, amuioTponHble MOAU(UKALMY, PAacpOCTpaHEHUE B MpHU- poje, (pusMueckrue U XMMHUYECKHUE CBOWCTBA .
Ancopbuus . Kpyrosopot yriepona B mpupoae . OKcunabl yriaepoaa, ux (pu3nueckue U XMMHUYECKHe CBOMCTBA, JEWCTBUE Ha
KUBbIE OPraHU3Mbl, NOJYyUYEHUE U NPUMEHEHUE . DKOJOTHYECKHE MpoOseMbl, CBI3aHHble ¢ okcuaoM yriepoaa(IV); rumoresa
rJI00JIBHOTO TIOTETUICHUS KIIMMAaTa; MapHUKOBBIA 3(PGeKkT . YronpHas KUCIOTa U €€ COoNM, UX (PU3NYECKHe W XUMHUYECKHE
CBOMCTBa, NOJIyueHHe U NpuMmeHeHue . KadyecTBeHHas peakuus Ha KapOOHaT-uOHBI . Mcmonb3oBaHue KapOOHATOB B OBITY,

MEIUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO35HCTBE .

[lepBoHavasibHbIE TTOHATHS 00 OPraHMYECKUX BEUIECTBAX KAaK O COCIMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH,
ATaHOJI, MIMIIEPUH, YKCYCHas KucioTta) . X cocraB u xumudeckoe crpoenue. [loHsTHe 0 OMOJOrMYECKH Ba)KHBIX BEIIECTBAX:
xKupax, Oenkax, yrjieBoJlax — M HMX POJIM B JKU3HHU 4YelloBeKa . MaTepualibHOE €IUHCTBO OPraHWYECKUX U HEOPTaHUYECKUX
COCIMHEHUMN.

Kpemuuii, ero ¢usnueckne u XMMHUYECKHUE CBOICTBa, MoyiyueHWe U mnpuMeHeHue . CoeAUHEHUsS KpEeMHHUS B MPHUPOJE .
Oo6mue npencraBnenus o0 okcuae kpemHus(IV) u kpemuueBo kuciore . CUIMKAThI, UX MCIOJb30BaHUE B OBITY, MEIUIIMHE,
IPOMBIIUIEHHOCTH . BaxkHelme cTpouTenbHble MaTepHalibl: KepaMUKa, CTEKJIO, IIe- MEHT, OeToH, xeie300eToH. [Ipobiaembl
0€30MacHOr0 UCIOJIb30BAHUS CTPOUTENBHBIX MATEPHAIIOB B TOBCEAHEBHOM KU3HU.

XUMUYECKUN SKCIEPUMEHT: H3yuyeHHEe O0pas3I[0B HEOPTraHHMUECKHUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI; MPOBEICHHUE
KayeCTBEHHBIX PEaKIMi Ha XJOPHUI-MOHBI M HAOIIOJEHUE NMPU3HAKOB MX MPOTEKAHMS; OIBITHI, OTpakawolue (U3NYecKue u



XUMHUYECKUE CBOWCTBAa TajOT€HOB W HMX COCIUHEHUN (BO3MOXXHO MCIOJB30BAHUE BHACOMATEPHUANIOB); O3HAKOMIJICHUE C
oOpasiamMu XJIOpUIOB (rajao- TeHUJOB); O3HAKOMIIEHHWE C oOpasliamMH cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB); HAOMIOACHUE TIpollecca OOYIJIMBaHUSI caxapa TMOJ| JACHCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI;
U3y4YEHUE XUMHUYECKUX CBOWCTB pPa30aBICHHOW CEPHOW KHUCJIOTHI, MPOBEICHHE KAaYEeCTBEHHOW peakIMu Ha Cyiab(haT-uoH U
HaOJIoIcHUE Tpu3HaKa €€ NPOTEKaHHs; O3HAKOMJIEHHWE C (U3MYECKHUMH CBOMCTBaMU a3oTa, ¢ochopa M UX COEAUHEHUH
(BO3MOXXHO HCIIOJIB30BaHUE BHJIEOMATEpHaIoB), oOpasinamMu a30THBIX M (OCHOpPHBIX yI0OpEeHUM; MOIydeHUe, coOupaHHe,
pacro3HaBaHKe U U3yUYE€HHUE CBOMCTB aMMHAaKa; MPOBEJACHNE KaYECTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (pocdat-noH u uzydeHue
MPU3HAKOB HUX MPOTEKAHUS, B3aMMOJEHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbIO0 (BO3MOXKHO HCIOJb30BAaHUE
BUJIEOMATEPHUAIIOB); U3YUECHHE MOJENIEH KpUCTAIUIMUYECKUX PEIIETOK anMasa, rpadura, QymiepeHa; 03HaKOMJIEHUE C MPOIECCOM
afcopOlMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHMCTBOM MPOTUBOrasa; MOJydeHUe, coOupaHue,
pacro3HaBaHUE M U3y4YEHHE CBOMCTB YTJIEKUCIIOTO Ta3a; MPOBEJICHUE KaYEeCTBEHHBIX PEaKIuii Ha KapOOHAT- U CUJIMKAT-UOHBI U
M3y4YCHUE TIPU3HAKOB UX MNPOTEKAHUS, O3HAKOMJIEHHE C TPOAYKIMEH CUJIMKATHOW MPOMBIIIJICHHOCTH; PEUICHHE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BakHenIre HeMeTaulbl U UX COCAUHECHUSD) .

Mertaiibl 1 X COEUHEHHUS

OO6mrast xapakTepUCTHKa XUMHYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHHMH WX TMOJokeHus B [lepuonnueckoi cucreme
xuMuueckux snemMeHtoB JI . M . MenneneeBa u ctpoeHusi atomMoB . CTpoeHME MeETaUIOB . Meramindeckas CBs3b H
METAJJIMYECKas] KpUCTAIMYECKash PEMIETKA . DJIEKTPOXUMHUUYECKUN PsAll HANPSHKEHUN MeTan- JIoB . DU3NYecKue U XMMHYECKUE
cBOMcTBa MeTauioB . O01Me crnocoObl Moy4eHus: MeTaJIoB . [[oHATHE 0 KOPPO3UH METaIOB, OCHOBHBIE CIIOCOOBI 3aLIUThI UX
oT Koppo3uu . CruiaBsl (CTadb, YyTyH, JIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHUE B OBITY U TPOMBIIUIEHHOCTH .

[Ilemounble MeTaIIIBL: TTOJI0XKEHUE B [leprnoanueckon cucreme xumuueckux 3iaeMeHToB [l . 1 . MenaeneeBa; cTpoeHre ux
aTOMOB; Ha- XOXJEHHE B mpupoje . Pu3nueckue M XUMHUUYECKHE CBONCTBa (Ha mpumepe HaTpusi W Kaius) . OKCUIBI U
TUIAPOKCUIBI HATpUsl U Ka- us . [[puMeHeHne meT0YHbIX METAJIOB U UX COCAMHEHUN .

[Ilenouyno3eMeNbHBIE METAUIBI MATHUKA W KaJbLUU: MOJOXEHHE B [leproandeckor cucTeMe XUMMHUYECKHUX 3JIEMEHTOB [ .
N . MenpaeneeBa; CTpOEHHME UX aTOMOB; HAXOXJIE€HUE B npuponae . Ouznueckue U XMMUUYECKUE CBOMCTBA MArHusi U KaJbLUS .
Baxxueiinme coemMHEHUS KaabIus (OKCHI, THAPOKCUI, COJn) . JKECTKOCTH BOBI U CITOCOOKI €€ YCTpaHEHHUS .

AnroMuHUM: TonoxkeHue B Ilepuomuueckoit cucreme Xxumuueckux snemeHTtoB J[ . M1 . MenneneeBa; cTpoeHHE aToOMa;
HaxoXJeHue B mpupozae . Ouznueckne M XMMHUYECKHE CBOWCTBA alOMUHHUS . AMGOTEpHBIE CBOMCTBA OKCHIA W THUAPOKCH]IA
AIFOMHUHMUS .



Kenezo: monoxenue B llepmommueckon cucreme xumuueckux dieMmeHToB [ . M . MeHnneneeBa; crpoeHne aroma;
HaXOXKJeHue B npupoje . Guznyeckue U XuMUYECKHUE CBOMCTBA kene3a . Okcuapl, rTuapokcu bl u cou xxeneza(ll) u sxeneza(1ll),
UX COCTaB, CBOMCTBA U MOJIyYEHUE .

XUMHUYECKHI IKCIIEPUMEHT: 03HAKOMJICHHE C 00Opa3liaMHi METall- JIOB U CILJIaBOB, UX (DU3NYECKUMU CBOMCTBaAMU; U3yUCHHUE
pEe3yJIbTAaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJIEUCTBHS OKCHJIA
KaJIbIIUSI U HATPUS C BOJOUM (BO3MOYKHO HCIOJIb30BAHHE BHIEOMATEPHUAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOW BOBI, IpoIecca
TOpEHUs JKeJie3a B KUCIIO- pojie (BO3MOXKHO HUCIOIb30BaHUE BUICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEaKIIHii
Ha WOHBI (MarHusl, Kajublus, adtoMuHus, uHKa, keneza(ll) m xeneza(lll), memu(ll)); HabGmromeHre U OMUCAHUE MPOIECCOB
OKpalllMBaHUsl TUIAMEHU HOHAMM HATpHUs, Kajdus W KaJlblUs (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB); HCCIEIOBAHUE
aM(OTEepHBIX CBOMCTB T'HJIPOKCH/IA AJTFOMUHUS U THAPOKCUIA IIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 M0 TEME
«BaxxHeunIne MeTalTbl U UX COCIUHECHUSD).

XHUMHS U OKpY>Karolas cpena

Hoseie maTepuansl u TexHosnoruu. BemectBa U MaTeprualibl B 1IO- BCEAHEBHOM XKU3HU 4YEJOBEKA . XUMUSA U 310POBLE .
be3omacHoe ucCmosb30BaHUE BEIIECTB M XUMHUYECKUX peakinuii B ObiTy . IlepBas mo- Mollb Mpu XMUMHYECKUX OXKOTrax H
oTpaBiieHUsX . OCHOBBI DIKOJOTH- YECKOW TPaMOTHOCTH . XUMHYECKOE 3arps3HEHHE OKpYXKaromlew cpeabl (MpeiesbHast
nomyctumMast kKoHreHTpanus semectB — [1J[K) . Poias xumuu B perieHun 3K0JI0rHuecKuX mpoosem .

[IpupoaHbie UCTOYHHUKHU YTIEBOAOPOIOB (Yrodib, MPUPOIHBIN a3, He(Th), IPOIYKTHI UX MEPEepabOTKH, UX POJIb B OBITY H
MPOMBIIIJIEHHOCTH .

XUMHUYECKHUM KCIIEPUMEHT: U3yueHUe 00pa3lioB MaTEPHaIoB (CTEKIIO, CTUIaBbl METAJIOB, MOJUMEPHBIC MAaTEPHUAIIbI).

MexnpeaMeTHbIe CBI3U

Peanuzanust MeXNpeIMETHBIX CBSI3€M MNpU U3YYCHUM XHUMHU B 9 Kiacce OCYHIECTBIISIETCS YE€pe3 HMCIMOJIb30BaHUE Kak
OOIMX €CTeCTBEHHO-HAYYHBIX TOHATUNA, TaK W TIOHSTHH, SBISIONIMXCS CHUCTEMHBIMU I OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA .

OO0mme ecTecTBEHHO-HAyYHbIC TOHSATHS: HAy4YHbIH (haKT, TUIOTE3a, 3aKOH, TEOpHWs, aHaJIu3, CUHTE3, Kiaccupukaims,
NEePUOIMYHOCTh, HAOJIO/IEHNEe, OKCIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBJICHUE, NapPHUKOBBIN d(DQeKT,
TEXHOJIOTUsA, MaTepuaibl . PU3MKa: MaTepusi, aTOM, FJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PaIMOAKTUBHOCTb,
MOJICKYJIa, AJIEKTPUUECKUI 3a- Psiji, MPOBOJHHUKH, TOJYIPOBOIHUKU, TUIICKTPHUKH, (OTODJIEMEHT, BEIIECTBO, TEIO, O00BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, I'a3, PacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs PEIIETKA, CIUIaBbl, (DU3NYECKHUE BEIMYMHBI,
€AUHULBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/bL, COJIHIIE .



buonorus: gporocunres, npixanue, Ouocdepa, sKocucTeMa, MUHEPATLHBIE YI0OPEHUS, MUKPOJIEMEHTBI, MAaKPO3JIEMEHTHI,
MIUTa- TeJIbHbIE BEIIECTBA .
['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MMOJE3HbIE HCKOTIAeMbI€, TOTLIUBO, BOJAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA YYEBHOI'O HNPEIMETA «XUMHUSA HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

M3ydyeHne XMMUM B OCHOBHOM IIKOJIE HAIlPaBJICHO Ha JOCTHXKEHUE OOYYaIOLIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
IPEIMETHBIX PE3yIbTaTOB OCBOEHUS YUYEOHOTO MpEeaMETa .

Jluunocmuvie pesyrvmamoi

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIEr0 00pa30BaHUs TOCTUTAIOTCS B X0J1€ O0YUYEHUS] XUMHUU
B €IMHCTBE Yy4e€OHOM M BOCHUTATENIbHOM JesTenbHOCTH OpraHu3allid B COOTBETCTBUU C TPAJULIUOHHBIMU POCCUMCKHUMHU
COLIMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMMU, NMPUHATHIMUA B OOLIECTBE NpPaBHJIAMU U HOPMAaMM IOBEJICHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALUN O0yUYaOIIUXCS

JIMYHOCTHBIE pe3yNbTaThl OTPaXKaIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

Ilampuomuueckozo ocnumanusi

1)  UEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY HACIICAMIO, TIOHMMAHUS
3HAYCHHUs] XMMWYECKOW HAayKd B JKU3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW HWH(pOpMaluen o
NEPEIOBBIX JOCTIDKEHUSAX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XHMMHUH, 3aMHTEPECOBAHHOCTHM B HAYYHBIX 3HAHHUSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

I pasicoanckozo eocnumanus

2)  TpejACTaBIICHHS O COLMAIBLHBIX HOPMAaX U MPaBUIIAX MEKJIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE, KOMMYHHKATHBHON
KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, Y4eOHO-MCCIIEOBATEIbCKOM, TBOPUYECKOW W APYrHX BUIAX JEATEIbHOCTH;
TOTOBHOCTU K Pa3HO- 00pa3HOl COBMECTHOM AESITENbHOCTU MPHU BHINOJHEHUH YYEOHBIX, MO3HABATEIbHBIX 3a7ay, BBHIIIOJHEHUH
XUMHUYECKUX IKCIEPUMEHTOB, CO3JJaHUM YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO M B3aUMOIIOMOIIM B IpOLiecce
3TON y4eOHOU NIeATENbHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEACHHUE U MOCTYIIKH CBOUX TOBApUUICH C MO3UIIMU HPABCTBEHHBIX
¥ TIPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCTIEICTBUNA MTOCTYITKOB;

LleHHOCTH HAYYHOTO TO3HAHUS

3)  MHUPOBO33PEHUYECKHX MPEICTABICHUI O BEIIECTBE M XUMHYECKOH PEaKIUH, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH W COCTABISIOUIMX OCHOBY JUI TIOHUMaHMS CYUIHOCTH HAYyYHOM KapTHHBI MUpa; MpPEACTaBlIeHHH 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJHON CpeAod, O pOJIM XMMHUHU B MO3HAHUU
ITUX 3aKOHOMEPHOCTEN;

4)  mO3HaBaTEILHBIX MOTHUBOB, HAMIPABJICHHBIX HA MMOJYYCHUE HOBBIX 3HAHHUW TI0 XUMHHU, HEOOXOIUMBIX IS OOBSICHEHUS
Ha0JII0Ja€MBbIX MPOLIECCOB U SIBICHUN;

5)  mno3HaBaTeNbHOI, MHPOPMAITMOHHOHN M YUTATEILCKOW KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOW PabOThI €
y4eOHBIMU TEKCTAMHU, CIIPABOYHOM JINTEPATYPOil, TOCTYITHBIMU TEXHUUYECKUMU CPEJICTBAMH HH(POPMALMOHHBIX TEXHOJIOTU;

6) wuHTepeca K 0OOyYEHHIO M TO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U CHOCOOHOCTH K CaM00Opa30BaHUIO,
IPOEKTHOM M UCCIIEI0BATENBCKON ACSITENBHOCTH, K OCO3HAHHOMY BHIOOPY HAIPABIEHHOCTH M YPOBHS 00yUY€HHUS B JalbHEHIIEM;

Dopmuposanus Ky1bmypbl 300p06bs.

7)  OCO3HaHUS IICHHOCTH KH3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO, YCTAaHOBKH Ha 3J0OPOBBEI 00pa3
KU3HH, OCO3HAHUS TIOCIEJACTBUUA M HENPUATHUS BPEAHBIX NPHUBBIUEK (YMOTpEeOJEHUsI alKOroJisi, HApKOTUKOB, KYpEHHs),
HEO0OXOMMOCTH COOJIOIEHUS TPABUIT O€30MaCHOCTHU MPHU OOPAIIEHUH ¢ XMMHUYECKUMU BELIECTBAMU B OBITY U pEaJbHOM KU3HH;

Tpyoosoco eocnumanus

8)  wmHTepeca K MPaKTHYECKOMY M3YYEHUIO mpodeccuii u Tpyaa pas- JIMYHOTO POJa, YBAKEHUE K TPYILy U pe3ysibTaTaM
TPYJOBOM JESATENIbHOCTH, B TOM YHWCJIE€ Ha OCHOBE IPUMEHEHMs MNPEAMETHbIX 3HAHMM IO XHWMHH, OCO3HAHHOTO BBIOOpA
UHAMBUIYAJIIbHOM TPAaeKTOpPUU MPOJOJDKEHHs] O0pa30BaHHsA C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTU K XUMHH,
0OIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; YCIemHON MpodecCHOHAIBHON JACSITEIIbHOCTH M PAa3BUTHSI HEOOXOIMMBIX YMEHUMH;
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCHOHATIBHOM cpenie;

IKono2uiecko2o 60cnumanus

9)  2KOJOrMYeCKH IeJIeCOO0Pa3HOr0 OTHONICHHS K TMPHPOJEC KaK WMCTOYHHWKY JKM3HM Ha 3emiie, OCHOBe &
CYILIECTBOBaHMsI, TOHUMaHUS LIEHHOCTH 37I0POBOT0O U 0€30macHOro oopasa >kKM3HH, OTBETCTBEHHOTO OTHOILIEHHUSI K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXMUYECKOMY 3J0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJIEHUSI MpaBul 0€30MaCHOr0 MOBEACHUs TIpU padoTe ¢
BEILECTBAMH, a TAKXKE B CUTYAIUSIX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIHOJIEH;

10) cmocoOHOCTM TPUMEHSTH 3HAHUS, MOJy4YacMble MPH W3yUYCHUH XHMHUHU, JUIS PEHICHHUS 3ajad, CBS3aHHBIX C
OKpY’KaloIllled MpHU- POAHOW Cpelod, MOBBIIICHUS YPOBHS 3KOJOTMYECKOW KYJIbTYpbI, OCO3HAaHUS TJI00AIBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pellIeHus MOCPEICTBOM METOJA0B XUMUU;

11) 5KOJOTHYECKOT0 MBIIUICHHS, YMEHHs PYKOBOJCTBOBATHCS UM B IMO3HABATEIILHONW, KOMMYHUKATHBHOW U COIMATIBHOM
IIPaKTHUKE.

MeTanpeaMeTHbIe pe3yJIbTaThl



B cocraBe MerampenMeTHBIX Pe3yJbTAaTOB BBIICISAIOT 3HAYUMBIC A (DOPMHPOBAHHS MHUPOBO33PEHUSI OOIEHAYYHBIC
HOHSTHS (3aKOH, TEOpHWs, MPHHIMIL, TUNOTe3a, (aKT, CHCTEMa, MPOIECC, SKCIEPUMEHT W AP .), KOTOPbIE HUCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHbIX YUEOHBIX MIPEIMETax U MO3BOJISIIOT Ha OCHOBE 3HAHUN U3 3TUX NPEIMETOB (hOPMUPOBATH NPEICTABICHHUE
O LIEJOCTHOM Hay4yHOM KapTHUHE MHUpPA, U YHUBEpPCAJIbHble Yy4eOHble JEHCTBUS (IIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
PETYJISITUBHBIE), KOTOPbIE 00ecTIeYnBaOT (POPMUPOBAHUE TOTOBHOCTU K CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M OCYILIECTBIICHUIO
y4eOHOU AEsITENbHOCTH .

MeranpeaMeTHble  pe3yibTaTbl OCBOEHUS 00pa30BATENbHON NPOrpaMMbl MO XHMHHM  OTPaXarOT OBJAJICHHE
YHUBEPCAIbHBIMH [T03HABATEIbHBIMU JEHCTBUSMH, B TOM YHCIIE:

baszoevimu nocuueckumu oevicmeusamu

1)  yMeHHEM HCHOJb30BaTh MPUEMBI JJOTHYECKOTO MBIIUICHHUS IPU OCBOCHUU 3HAHUI: PACKPBIBATH CMBICI XMMHYECKUX
NOHATUH (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIMBATH B3aUMOCBS3b C JAPYTMMH MOHATHSIMU), UCIOJIB30BATh TOHITHS
JUTsl OOBSICHEHUS OTAENIbHBIX (DAKTOB U SIBICHHI; BEIOMPATh OCHOBAHUS U KPUTEPHUU JJIA KIACCU(PUKALIMA XUMUYECKHUX BEILIECTB U
XUMHUYECKUX pPEaKUMi; yCTAaHABIMBATH NMPUUYUHHO-CIEACTBEHHBIE CBA3M MEXAY OOBEKTAMU H3YUYEHUS; CTPOUTH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHBIC, IeyKTUBHbIE, 10 aHAJIOTUH); AeJIaTh BBIBObI U 3aKIIOYCHMUS,;

2)  yMeEHHEM MpPUMEHSTh B TMpolecce MO3HAHWs TMOHITUS (TIPEIMETHBIE M METANPEIMETHBIC), CHMBOJIHYCCKHE
(3HaKOBBIE) MOJIEH, UCIIOJIb3YEMbIE B XUMUH, IPEOOPA30BBIBATH IIMPOKO NMPUMEHSEMbIE B XUMHUH MOJENIbHbIE MPEACTaBICHUS
— XMMHMUYECKUH 3HaK (CHUMBOJ 3JEMEHTa), XUMHUYecKass (opMmyrna U ypaBHEHHE XHUMHUYECKON peakUud — MpH PEIICHUU
y4eOHO-MI03HABATENbHBIX 3a/lady; C YYETOM 3THX MOJIEIbHBIX TPEACTABICHUIN BBIABIATh U XApAaKTEPU30BaTh CYIIECTBEHHBIC
OPU3HAKU HU3y4aeMbIX OOBEKTOB — XHMMHMYECKHX BEIIECTB M XMMHMUYECKHUX PEAKLMW; BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IPUYUHHO-CJIEICTBEHHBIE CBSI3U M NPOTUBOPEYHS B U3yHYAEMBIX MPOLECCAX W SBJICHUSX; MPEIaraTb KPUTEPUH ISl BBISIBICHUS
ATUX 3aKOHOMEPHOCTEN M MPOTUBOPEUHIL; CAMOCTOATEIBLHO BEIOMPATH CIIOCO0 perieHus: yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO
BAapUAHTOB PEILIEHUS, BEIOMPATh HanboJee MOAXOAAIIUN ¢ YUETOM CaMOCTOSATEIBLHO BBIIEIEHHBIX KPUTEPHUEB);

baszoevimu ucciedosamenvckumu oeticmeusmu

3)  yMEHHEM UCIOJIb30BaTh MMOCTABICHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMSI, @ TAK)KE B KAYECTBE OCHOBBI
JUTsl (POPMUPOBAHUS TUIIOTE3BI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KIICHUN;

4)  npuoOpeTeHHe OmbITa MO TUIAHMPOBAHHWIO, OPTaHU3AIUK U MPO- BEACHUIO YUYEHHUYCCKHX JKCICPUMEHTOB: YMEHUE
HaAOJI01aTh 3a XO- JIOM IPOIIEeCca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €T0 PE3yNbTat, POPMYIUPOBATH OOOOIICHNS U BHIBOABI 11O
pe3ysbTaTtaM NpoBEAEHHOTO OIbITA, UCCIIEI0OBAHU, COCTABIATh OTUET O NPOJAEIaHHON padoTe;

Pabomoii c ungpopmayuei



5)  yMmecHHeM BBIOWpaTh, aHAJIM3UPOBATh W HMHTEPIPETUPOBATH WH- (DOpPMAIMIO pa3IUYHBIX BHIOB H (HOpM
MpEeACTaBICHUsI, TIOJy4aeMyl M3 pa3HbIX MCTOUYHHUKOB (HAy4YHO-TIOMyJISipHAs JIUTEpaTypa XHUMHUYECKOTO COJIepKaHuUs,
CIIpaBOYHBIE TocoOus, pecypchl HTEpHE- Ta); KPUTHYECKH OIIEHUBATh MIPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

6) YMEHHUEM TMPUMEHSTh Pa3uyHbIe METOJBI M 3alpOChl IIPH IMO- UCKEe U 0TOOpe MH(POPMAIMU U COOTBETCTBYIOIIUX
JAHHBIX, HEOOXOAUMBIX JJIA BBIMOJHEHUS YUE€OHBIX M IO3HABATEIBHBIX 3a]ay OMNPEACIEHHOTO THIIA; NMPUOOpETECHUE ONbITa B
00J1acTH UCIOJIb30BaHUs MH(OOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYPOM aKTHBHOT'O HCIIOJIH30BAHUS
Pa3IMYHBIX TMOUCKOBBIX CHCTEM; CaMOCTOSATEIIBHO BBIOMpPATh ONTHMAJIbBHYIO (opMy mpencraBiacHus uWHOOPMAUK U
WUTIOCTPUPOBATh pellaeMble 3aJaud  He- CIOXKHBIMU CXEMaMHM, JuarpaMMamu, JApyrumu Gopmamu rpaduku U uX
KOMOMHAIIMSIMU;

7)  yMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATH B MPOIECCe YUCOHON M MCCIICOBATEILCKOM IEATSIEHOCTH HHPOPMAITHIO
0 BJIIMSIHUM MPOMBIIIUIEHHOCTH, CEJILCKOT'O XO3SIMICTBA M TPAHCIIOPTa HA COCTOSIHUE OKPY KArOIIEH MPUPOTHOU CPEIbI;

Vuueepcanonvimu KOMMYHUKAMUBHBIMU OCUCMBUAMU

8)  yMmeHweM 3aaaBaTh BONPOCHI (B XOJA€ JMANOra W/WIM JUCKYCCHH) TI0 CYIIECTBY OOCYXIaeMOW TEMBI,
(bopMyIUpPOBATH CBOU MPEJIOKEHHUS OTHOCUTEIHHO BBITTOTHEHHS MPEIJIOKEHHOM 3a1a4H;

9)  mpuoOpeTeHHE OMbITAa MPE3CHTAIIMH PE3YJIbTATOB BHITOJHEHHS XMMHYECKOTO IKCIIEpUMEHTA (JTAOOPATOPHOTO OIBITA,
J1abopaTopHOIl pabOThHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

10) 3amHTEPEeCOBAHHOCTH B COBMECTHOW CO CBEPCTHHUKAMHU IO3HABATEILHOM M HCCIICIOBATCIIbCKON JCSITCILHOCTH MPHU
pelIeHNN BO3HUKAIONIUX MPOOJIeM Ha OCHOBE yué€Ta OOMMX HHTEPECOB W COTJIACOBAHUWS IMO3HMIMKA (0OCYXICHUS, OOMEH
MHEHHUSMH, «MO3TOBBIC IITYpMBD», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIM, OMpEICICHUE KPUTEPHUEB IO OICHKE KadecTBa
BBITIOJTHCHHOM pabOTHI | JIp .);

Vuueepcanvnuvimu peeyiamusHuiMu Oeiucmseusimu

11) yMeHHEM CaMOCTOSITEILHO OIMPEICIATh IEIU JACITeIbHOCTH, TNIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U IIPH
HEOOXOMMOCTH KOPPEKTUPOBATH CBOKO JEATEIBHOCTH, BhIOMpaTh HambOosee 3G(EKTUBHBIE CIOCOOBI PENICHHs] y4EeOHBIX |
MO3HABATENBbHBIX 3a- Ja4, CaMOCTOSITEJBHO COCTAaBJIATh WA KOPPEKTUPOBATh MPEIOKEHHBIN aIrOpPUTM JCHCTBUU TIPH
BBITIOJIHEHUU 33JIaHUN C YYETOM TOJTY4YeHUs HOBBIX 3HAHWU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX U PEAKIUSIX; OIEHUBAThH
COOTBETCTBHE TOJYUYCHHOTO PE3YIbTaTa 3a- SIBJICHHOU 11ETIH;

12) yMeHHEM HCIIOJIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, ITPE/IaracMbIe B YCJIOBUU 3a[aHUN.



IIpeaMeTHbIe pe3yabTaThI
B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOSHUIO 00s3aTEIHLHOTO COJEP)KaHMs, YCTAHOBJICHHOTO JAHHOW MPUMEpPHOMN
paboueit mporpaMMOid, BBIJCISIFOT: OCBOCHHBIC 00YJaIONUMUCS HayYHBIC 3HAHUS, YMECHHSI M CTIOCOOBI JCHCTBUHN, CrieITu(UIECKIe
I TpeIMeT- HOM ob0nactu «XuMus», BHUABl JACATEIBHOCTA 1O TMOJIYYEHHIO HOBOTO 3HAHMs, €ro HWHTEpIpETalnH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIHSIX .
[IpenMeTHble pe3yabTaThl MPEACTABICHBI MO TojJaM OOy4YEeHHUS U OTPakaroT CHOPMUPOBAHHOCTH Y OOyYarOIIUXCS
CIEIYIOIINX YMEHUM:

8 KJIIACC

1)  packpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX MOHATUH: aTOM, MOJICKYJIa, XUMHUYECKUI JIEMEHT, IMPOCTOE BEIIECTBO,
CJIO’)KHOE BEILECTBO, CMECh (OAHOPOAHAS UM HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCHUTENIbHASA aTOMHAs M MOJIEKYJIApHas macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas J0Ji1 XMMUYECKOIO 3JIe- MEHTAa B COCAUHEHUH, MOJIAPHBIN 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATETBLHOCTb, CTENEHb OKHUCJICHMS, XUMHUYECKas peakuus, KIacCU(pUKALMS
peaKklMii: peakuuu COEIMHEHMS, PEaKIMU PA3J0KEHHUS, PEaKLUHU 3aMEUICHUs, PeaKuu 00- MEHA, 3K30- U IHAOTEPMUUYECKUE
peakiuu; TerioBoi 3PhEeKT peakiuu; siAPO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaNb, paANyC aToMa, XUMUYECKasI
CBSI3b, NOJISIPHAsE U HEMOJISIPHAS KOBAJCHTHAs CBS3b, MOHHAS CBSI3b, MOH, KATUOH, AHWOH, PAcCTBOP, MaccoBas J0Js BELIECTBA
(poIIeHTHAsT KOHIIEHTPAIHS) B PaCTBOPE;

2)  WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKHUX TOHATHH (CM . 1 . 1) U NPUMEHATH 3THU TOHATHS IPH
OINMCAHUU BEUIECTB U UX NIPEBPAILCHUN;

3)  HCIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JJIsi COCTABJICHUS (POPMYJT BEIIECTB M YPABHECHHH XUMHUYECKHX PEaKIIUi;

4)  ompenenaTh BaJCHTHOCTh aTOMOB 3JCMCHTOB B OWHAPHBIX COCJAMHEHUSX; CTENCHb OKHCICHHS D3JICMCHTOB B
OMHApPHBIX COENMHEHMSIX; MPUHAMJIECHKHOCTh BEIIECTB K ONpENeIEHHOMY KJIacCy COeIMHEHHMH 1o (opmysiaM; BUJl XUMHUYECKOU
CBsI3U (KOBaJICHTHAs Y MOHHAsI) B HEOPTaHUUYECKUX COCTUHEHUSX;

5)  packpeiBath cMbich [lepuoauueckoro 3akona J| . I . MeHzeneeBa: 1eMOHCTPUPOBATh MIOHUMAHUE TTEPHUOIMUCCKOM
3aBUCUMOCTH CBOMCTB XMMHMYECKHX 3JIEMEHTOB OT MX MOJIOKEHUS B lleprnoanueckor cucteme; 3aKOHOB COXPAHEHUS MacCChl
BEIIECTB, MMOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISPHOTO YUYE€HHsI, 3aKOHAa ABOTapO; OMUCHIBATH U XapaKTEPU30BaATh TAOIMYHYIO
dbopmy Ileproamaeckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATUS «TJaBHAs nmoAarpynmna (A-rpynmna)» u «rmodouHas
noarpymnma (b-rpynma)», manbie u O60JbIIME TEPHOBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIC UMEIOTCA B TaOJIHUIlE



«llepnonnueckas cucrema XumMuueckux aye- MeHToB [[ . 11 . MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps/i sipa, 00Iee YMCIIO AJIECKTPOHOB U pacipee/ICHUE UX M0 AJIEKTPOHHBIM CJI0SIM);

6)  KIacCHU(PHUIMPOBATH XUMUYECKUE DJICMCHTHI; HCOPIraHUYCCKUE BEIIECTBA;, XUMUUYECKHE peakiiuu (110 YHCIy U COCTaBy
Y4aCTBYIOIIMX B PEAKIIUU BEIIECTB, 10 TEIIIOBOMY 3P HEKTy);

7)  xapakrepu3oBaTh (ONHCBHIBaTh) OOIIME XHMHUYCCKHE CBOMCTBA BEINECTB PA3IUYHBIX KJIACCOB, IIOJATBEPIKIAs
ONHUCAHUE MPUME- PaMH MOJICKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;

8)  TPOrHO3MpPOBaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KadyeCTBEHHOTO COCTaBa; BO3MOYKHOCTH MPOTCKAHUS
XUMHUYECKUX Tpe- BPAIICHUH B Pa3IMYHbIX YCIOBUSIX;

9)  BBIUMCIATH OTHOCHUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJI0 XHMHUYECKOTO dJIEMEHTa
1o ¢hopmyJie COETMHEHHMS; MaCCOBYIO J0JIIO0 BEIIECTBA B PaCTBOPE; MPOBOJUTH PACUETHI 0 YPAaBHEHHUIO XUMUYECKOUN peakIuu;

10) mnpuUMEHATH OCHOBHBIC OIEpAIlMM MBICITHTCIBHONW JEATSIBPHOCTH — aHalld3 M CHHTE3, CpaBHEHHE, 00OOIICHHE,
CHUCTEMAaTHU3AINI0, KIACCU(PUKAIMIO, BBISBICHHE NTPUYMHHO-CICACTBEHHBIX CBSI3€M — MJIS M3Y4Y€HUs] CBOWCTB BEIIECTB U
XUMHUYCCKUX PEeaKInii; eCTeCTBEHHO-HAyYHbIC METObI MTO3HAHUS — HaOJI0JICHHE, U3MEpPEHUEe, MOJICIMPOBAHUE, SKCIICPUMEHT
(peaJibHBIN 1 MBICIICHHBIN );

11) cnemoBaTh MpaBUiIaM TOJb30BAHUSA XUMHUECKOHM MOCYA0M M TaOOPaTOPHBIM OOOPYAOBAaHUEM, a TAaKKe MpPaBUIaM
oOpallieHnsi ¢ BEIIECTBAMH B COOTBETCTBMHM C HWHCTPYKIMSIMH I10 BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJTYYCHHUIO M COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa W KHCIOPOJA), MPUTOTOBICHHIO PACTBOPOB C OMNpeeEHHON
MAacCOBOM JI0JIed pAacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH W MPOBOJAUTH XUMHUUYECKHE JKCIEPUMEHTHI IO PaCIO3HABAHUIO
PacTBOPOB IIEIOYEH M KHCIIOT C MTOMOIIBIO HHAUKATOPOB (JakMyc, peHoI(TaienH, METHIOPAHX U JIp .) .

9 KIIACC

1)  pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TOHSATHI: XUMUYECKUN JIEMEHT, aTOM, MOJICKYJIa, NOH, KATUOH, aHUOH,
IIPOCTOE BELIECTBO, CIOKHOE BEIECTBO, BAJIEHTHOCTD, IEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHMs, XUMHUYECKas peaKius,
XUMUYECKas CBS3b, TEIUIOBOM A(PexT peakuuu, MOJab, MOJSIPHBIA OO0BEM, paACTBOP; BJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs JUCCOLMAIMs, PEaKIMH HOHHOIO0 OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMBbIE W
HEeoOpaTUMbIE peaklud, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE pPEAaKUWU, OKHUCIUTEIb, BOCCTAHOBUTENIb, OKHUCJICHHE U
BOCCTAHOBJICHHE, AJIOTPOMNHUs, aM(OTEpHOCTb, XUMHUYECKasl CBsA3b (KOBaJEHTHAs, MOHHAs, METAIMYECKasi), KPUCTAJUIMYECKas
peméTKa, KOppo3us METAJIOB, CIUIABBL; CKOPOCTh XUMHUYECKON peakuuu, mnpenenapHo aomnyctumas koHueHtpauus (I11K)
BEILECTBA;



2)  WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHX IMOHATHH (CM . T . 1) W NPHUMEHATH 3TH TMOHATHS IPH
ONMCAaHHUH BEUIECTB U UX NMPEBPALCHU;

3)  HCIOJIb30BaTh XMMHYCCKYIO CUMBOJIMKY JJISi COCTABJICHUS (POPMYJI BEIIECTB M YPABHECHHI XUMUYCCKHX PEaKITUi;

4)  ompeneNnaTh BAJICHTHOCTh U CTEICHb OKHCICHHS XMMHUYCCKHX 3JIEMEHTOB B COCJAMHCHUSIX PA3IMYHOIO COCTaBa,
MPUHAIJICKHOCTh BELIECTB K OMNpPENEIEHHOMY KJIAcCy COEIUWHEHUN Mo (opMyiiaM; BUJ XUMUYECKOH CBsI3U (KOBaJeHTHas,
MOHHAs, METAJUTMYECKasi) B HEe- OPraHMYECKUX COCIMHEHUSIX; 3aps]l HOHA TI0 XUMHUYECKO (popmylie; XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEAUHEHUN, TUIT KPUCTAIUNIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpeiBath cMmbica [lepuoanueckoro 3akona [[ . 1 . MeHaeneeBa u 1eMOHCTPUPOBAThH €r0 MMIOHUMAHKE: OMMUCHIBATh
U XapakTepu3oBaTh TaOIMuHyro ¢opmy Ilepuoamdeckoil CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3ivyaTh IMOHATHUS «IJIaBHAS
noarpynmna (A-rpynma)» u «mnodounas noarpymnmna (b-rpynma)», manble U OOJIbIIME MEPUOJBI; COOTHOCUTH O0O3HAYCHWS,
KOTOpbIE UMEIOTCS B MEPUOJUYECKON TaOIHIE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMHYECKHUX SJIEMEHTOB
(coctaB u 3apsn sApa, oOIIee YUCIO JJIEKTPOHOB U PACHPENENICHHE UX TI0 3JIEKTPOHHBIM CJOSIM); OOBSACHATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB DJIIEMEHTOB M MX COCAMHEHUN B Mpejesax MajblX MEPHOJIOB U TJIABHBIX MOJ- TPYHN C
YUYETOM CTPOECHUS UX ATOMOB;

6)  KiIacCHPHUIMPOBATH XUMHUUECKUE JICMEHThI; HEOPIaHWYECKHUE BEIIECTBA; XUMUUECKHE PEAKIIUH (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D PEKTY, 10 N3BMEHEHHUIO CTENIEHEH OKUCIICHHS] XUMUUECKUX JIEMEHTOB);

7)  xapakTepu30oBaTh (ONMHCHIBAThH) OOIIME M CHCHU(PUUCCKHE XUMHUYCCKHUE CBOMCTBA MPOCTBIX M CIOXHBIX BEIICCTB,
MOATBEPAkAasi ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIL;

8)  coCTaBIIATH ypaBHEHHUS DJICKTPOJUTHYCCKOW TUCCOIMALMU KUCIIOT, IIEJIOYEH W COJICH; MOJIHBIC U COKpPAIIEHHBIC
ypaBHEHHS pe- akIMil MOHHOTO0 OOMEHA; YpaBHEHHUS PEaKIMi, MOATBEPXKAAOUINX CYIICCTBOBAHUE T€HETUYECKOU CBSI3U MEXITY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

9)  packpbIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH TOCPEICTBOM COCTABIICHHS AJIEKTPOHHOTO
OaslaHca ATUX peaKIIMii;

10) mpOrHO3WpOBaTH CBOMCTBA BEINECTB B 3aBUCHMOCTH OT HX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHHS XUMHYCCKUX
MPEBPAILCHUN B Pa3JIMYHBIX YCIOBUSX;

11) BBIYKCIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MacChl BEIIECTB; MACCOBYIO JIOJII0 XMMHUYECKOTO 3JICMEHTA
1o (op- MyJie COeTMHEHHsI; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINH;



12) crmenoBaTh IpaBHJIaM TOJIL30BAHUS XUMUYCCKOW MOCYIOW M JTAOOPATOPHBIM O0OPYIOBAaHHEM, a TaKXe IMpaBUIaM
oOpamieHusi ¢ BEHIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSAMHU MO BBINOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB TIO
MOJIYYSHHUIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKUCIOTO Ta3a);

13) mpOBOAUTH PEAKIMHU, MOJATBEPIKIAIONINEC KAYCCTBEHHBIH CO- CTaB Pa3IMYHBIX BEIISCTB: PACIO3HABATH OIBITHBHIM
nyTéM XJIopua- OpoMua-, uoauia-, kapoboHat-, ¢ocdar-, CuaMKar-, cyiabQaT-, THIPOKCUI-UOHbI, KATUOHBI aMMOHHUS M HOHBI
M3YUYCHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB

14) npUMEHATH OCHOBHBIC OIEpAIlMM MBICIIMTCIBHONW JEATSIBPHOCTH — aHalli3 M CHHTE3, CpaBHEHHE, 00OOIICHHE,
CHUCTEMAaTHU3aIlUIO, BBIABICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — ISl U3y4YEHUsI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUN;
€CTECTBEHHO-HAYyUHbIE METOAbl TO3HAHUSI — HAONIOJEHHWE, H3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT (peayibHBIM U
MBICJICHHBIN).

TEMATHUYECKOE INTAHUPOBAHUE

Ne Ha3zBanue pasaena, TeMbl Koua-Bo | BocniurarebHbIit Hudgpossie o0pa3oBaTebHbIE pecypChl
n/n 4acoB MOTeH LA
8 kiacc
Pa3nen 1. llepBonauanbubie xumuueckue noustus (20 yacos)

1 Tema 1. Xumuss — BaxkHas 5 dopMupoBaHKe  IIEHHOCTHOro  orHomenws k| http:/fcior.edu.ru/

0o0JacTh  €CTECTBO3HAHUS W OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U

MIPAKTHYECKOW  JIEATEITHbHOCTH HAYYHOMY  HACJEIWIO,  [OHUMAaHWS  3HAYECHHs

YeJIoBeKa XAMUYECKOW HayKd B ku3HH  coBpemenHoro | http://www.school-collection.edu.ru/

oOmecTBa, CHOCOOHOCTH  BJIAJIETh  JOCTOBEPHOM
uHopmarmeii 0 TMepeloBBIX  JIOCTHKCHHSAX H
OTKPBITUSIX MHPOBOM W  OTedecTBeHHOM xmwmuw, | http://www.uroki.net/docinf.htm
3aMHTEPECOBAHHOCTH B  HAYYHBIX 3HAHHAX 00

YCTPOWCTBE MUpPa U O0IIECTBA https://resh.edu.ru/
2 Tema 2. BemectBa 15 dopmupoBaHre MHPOBO33pEHUECKHMX MpezcTaBieHuid | http://www.school-collection.edu.ru/
Y XUMHYECKHE PEaKIIH 0 BEILIECTBE u XAMHYECKON peaxiuy,

COOTBETCTBYIOIIMX COBPEMEHHOMY ypOBHIO passutus | http://fcior.edu.ru/



http://fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.uroki.net/docinf.htm
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key
http://www.school-collection.edu.ru/
http://fcior.edu.ru/

HayKd U COCTAaBJISIOUIMX OCHOBY JUIsl NOHMMAHHUSA
CYILTHOCTH HAYyYHOU KapTUHBI MUPA; MPEACTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BHTHUS HPUPOBI,
B3aMMOCBS35X YeJIOBeKa C MPUPOIAHON Cpenoii, 0 posn
XMMHHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
MO3HABATENbHBIX ~ MOTHMBOB,  HANpPaBIEHHBIX  Ha
[IOJIyYEHHUE HOBBIX 3HAHUM MO XUMHUH, HEOOXOJIUMBIX
JU1s1 00BsICHEHUS! HAOII0AAEMBIX [TPOLIECCOB U SIBJICHUN

http://www.uroki.net/docinf.htm

https://resh.edu.ru/

Pa3nen 2. BaxkHeiimne npeacTaBuTe I HeopraHuvyeckux Bemects (30

4acoB)

Tema 3. Bo3ayx. Kucnopon.
ITousarue 00 okcumax

5

dopMupoBaHue MTO3HABATENIbHBIX MOTHBOB,
HaIpaBJIEHHBIX Ha TOJIYYCHHE HOBBIX 3HAHUM 10
XUMUH, HEOOXOMUMBIX IA 00BsACHEHUS
Ha0J110/1aeMBIX TIPOIECCOB U SBJICHUM;
[I03HABATEIbHOM, UHPOPMALIMOHHOM M YUTATEIbCKON
KYJBTYpbI, B TOM UHCJIE€ HABBIKOB CAMOCTOSITEIbHOM
paboThl ¢  y4eOHBIMH  TEKCTaMH, CIPaBOYHOU
JIUTEpaTypou, JOCTYITHBIMU TEXHUYECKUMU
cpencTBaMu HHOOPMAITMOHHBIX TEXHOJIOTHH;
HHTEpeca K 00y4YeHHI0 u MO3HAHUIO,
J0003HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHuIO, MMPOCKTHON U HCCIEI0BATENbCKON
NesTeTbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH M YPOBHS OOyYEHHS B TajbHEUIIIEM

http://www.school-collection.edu.ru/

http://fcior.edu.ru/

https://resh.edu.ru/

Tema 4. Bonopon. Ilonsitue o
KHUCJIOTaXH1 COJISIX

dopMupoBaHue [I0O3HABATEJIbHBIX MOTHUBOB,
HallpaBJIEHHBIX Ha IIOJIy4YEeHHE HOBBIX 3HAaHHUA IO
XUMUH, HEOO0XOIUMBIX JUIS 00BSICHEHUS
HaOJII0AaeMBIX IIPOLIECCOB u SIBJICHU;
MO3HaBaTENbHOM, MH(OOPMAIIMOHHONW W YHTATENIbCKOM
KYyJbTYpbl, B TOM YHCJIE HaBBIKOB CAMOCTOSTEIBHON
paboTbl ¢  y4yeOHBIMM  TEKCTaMH, CIIPaBOYHOMH
JIUTEPATypOH, JOCTYITHBIMA TEXHUYECKAMU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTUI

http://www.school-collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net/docinf.htm

https://resh.edu.ru/



http://www.uroki.net/docinf.htm
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
http://www.uroki.net/docinf.htm
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&cc_key

Tema 5.  KonuuectBeHHbIC 4 dopmupoBaHre WHTEpeca K 0Oyd4eHHIO W mo3HaHwuto, | hitp://fcior.edu.ru/
OTHOILICHUSI B XUMHUU JTF0003HATEIFHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
caMo00pa3oBaHuIo, MPOEKTHON M MccaenoBarensckoi | http://www.school-collection.edu.ru/
JEATSIbHOCTH https://resh.edu.ru/
Tema 6. Bopna. PacrtBopsl. 5 dopmupoBaHue CIIOCOOHOCTH MpHUMEHsTh 3HaHus, | http://www.school-collection.edu.ru/
[Tonsitre 06 OCHOBaHUSX [OoJTyyaeMble MPU H3YYCHHH XUMHH, Uil PELICHUS
3a7a4y, CBS3aHHBIX C OKpyXaromieil mnpuposaHoii | http:/fcior.edu.ru/
CpelOii,  MOBBINICHHS  YPOBHS  DKOJOTHYECKON
KyJIbTypbl, ~OCO3HAHHs  [JIOOAJTBHOIO  XapakTepa
OKOJIOTHYECKUX TpobjaeM u myredl ux pemenus | http://www.uroki.net/docinf.htm
MOCPEIICTBOM METOJIOB XUMHHU
Tema 7. OCHOBHBIE KJIACCHI 11 dopmupoBaHue http://www.school-collection.edu.ru/
HEOPraHWYECKUX COCAMHCHHN MO3HABATEIBHBIX ~ MOTHBOB,  HANpPaBICHHBIX  Ha

MOJIy4eHHE HOBBIX 3HAHUN MO XUMHH, HEOOXOTUMBIX
UL OOBSICHEHUsT HAOJIOMaeMBIX  MPOIECCOB U
SIBJICHHI;

MO3HaBaTEIbHOU, WH(GOPMAIIMOHHON M YHTATEIbCKOU
KYJbTYpbl, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIbHOMN
paboTel C  y4eOHBIMM  TEKCTaMH, CIIPABOYHOMN
JIUTEpaTypou, JOCTYITHBIMU TEXHUYCCKUMHU
cpencTBamMu HHOOPMAITMOHHBIX TEXHOJIOTUN

http://fcior.edu.ru/

http://www.uroki.net/docinf.htm

https://resh.edu.ru/

Paznen 3. [lepuoanyeckuii 3akon u [lepuoanueckasi cucreMa xumnieckux 3j1eMmeHToB /I. . MenneseeBa. CTpoeHue aTOMOB.
Xumuyeckas cBsizb. OKHCIUTEIHLHO- BOCCTAHOBUTEIbHBIE peakuuu (15 yacoB)

Tema 8. Ilepuoanyeckuii 3aKoH
n Ileppnonmueckas cucrema
XUMHYECKHX 3jJeMeHToB . .
MenneneeBa. CtpoeHne aroma

7

dopMupoBaHUE MHTEpeca K OOYYEHHIO U TO3HAHUIO,
JM0003HATENILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, POEKTHOI U HCCIIe0BATENbCKOM
NEeATEIbHOCTH, K OCO3HAaHHOMY BbIOODY
HaNpaBJICHHOCTU U YPOBHS 00yUYEHHs B aJIbHEUIIIEM

http://window.edu.ru/

http://www.school-collection.edu.ru/

http://fcior.edu.ru/



http://fcior.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
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http://fcior.edu.ru/
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Tema 9. Xumuueckast CBS3b.
OKUCINTENBHO-
BOCCTAHOBUTEIILHBIC PEAKIIHH.

DopMUPOBAHUIO MO3HABATEJIbHBIX MOTHBOB,
HaIpaBJICHHBIX Ha IIOJIyYeHHWE HOBBIX 3HAaHUN IO
XUMHH, HEOOXOTUMBIX TUIs 00BsICHEHUs
HaOJI01aeMBIX IIPOLIECCOB u SIBJICHU;
MMO3HABATEIbHONW, WH(GOPMAIIMOHHON M YHMTATEIIbCKOM
KyJbTYpbl, B TOM YHUCJIE HaBBIKOB CaMOCTOSTEIbHON
paboTel ¢  y4eOHBIMM  TEKCTaMH, CIPABOYHOM
JUTEPaTypoil, JIOCTYITHBIMU TEXHUYECKUMHU
CpeacTBaMu MH(OPMAIIMOHHBIX TEXHOJIOTHIA;
HHTEpeca K 00y4EeHHUIO u [I03HAHUIO,
JM0003HATENIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHON U HCCIEI0BATEIbCKON
JESATENIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIPaBJICHHOCTH U YPOBHsI 00y4YeHHMsI B JaJIbHEHIIIEM

http://www.school-collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net/docinf.htm
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9 kaace

Pa3nen 1. BemecTBo M xumu4veckue peakuuu (17 yacon)

10

[ToBropenne wu  yrimyOneHue
3HaHUH OCHOBHBIX pa3JeNIoB
Kypca 8 kiacca

5

dopmMupoBaHUe TO3HABATENBbHOM, HH(POPMAITMOHHON U
YUTATENBCKON KYJIbTYpbI, B TOM YUCJIE HABBIKOB
CaMOCTOSITENIbHON Pa0bOTHI C Y4eOHBIMU TEKCTAMH,
CIIPaBOYHOM JIUTEPATYPOU, JOCTYITHBIMU
TEXHUYECKUMH CPe/ICTBaMH WH(OPMAIIMOHHBIX
TEXHOJIOTU

http://window.edu.ru/

http://www.school-collection.edu.ru/

http://www.en.edu.ru

11

Tema 1. OcCHOBHEIE
3aKOHOMEPHOCTH XUMHUYECKHX
peakui

dopmMupoBaHue

MO3HABATENbHOM, NHPOPMALIMOHHON M YUTATEIBCKOM
KyJbTYpBl, B TOM 4YHCJIE HABBIKOB CaMOCTOSATEIbHOU
paboTel ¢  y4eOHBIMH  TEKCTaMH, CIPAaBOYHOI
JIUTEPATypOH, JOCTYITHBIMU TEXHHYECKUMU

http://www.school-collection.edu.ru/

http://fcior.edu.ru/

http://www.en.edu.ru
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cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHI;
HHTEpeca K 00y4YeHHIO u ITO3HAHHIO,
JMI0003HATEIBFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM0o00pa30BaHUIO, MPOCKTHON M HMCCIICI0BATEIIbCKOM
JIEeATEIbHOCTH, K O0CO3HAaHHOMY BBIOOpY
HaIPaBJICHHOCTU W YPOBHS 00yUYCHHS B JalbHEHIIIEM

https://resh.edu.ru/

12 Tema 2. DIEKTPONMTHYECKAS 8 dopMHUpOBaHHE MHPOBO33PEHUYECKHUX MpeacTaBieHuii | http://www.school-collection.edu.ru/
AOUCCOLIMAIIN. XUMHUYECCKUC (o) BCIICCTBE u XUMHYCCKOU p€akuu,
PEaKLUK B PACTBOPAX COOTBETCTBYIOIIMX COBPEMEHHOMY YpOBHIO pasButus | http://window.edu.ru/
HAYKH W COCTAaBISIFONIMX OCHOBY JUISi TTOHUMAaHHS
CYIIHOCTH HAYYHOW KApTHHBI MUpa http://www.uroki.net/docinf.htm
http://www.en.edu.ru
Pazjnen 2. HemeTra/uibl 1 ux coequHeHus (24 yaca)
13 | Tema3.00masi xapakTepuCTHKA 4 dopmupoBaHie TO3HaBaTENbHOM, HH(MOpMaIoHHO#t U | http://www.school-collection.edu.ru/
XAUMHAYECKUX 3JIeMeHTOB VIIA- YUTATENBCKOM KYJBTYpbl, B TOM YHCJIE HAaBBIKOB
rpyniebl. ["amoreHst CaMOCTOSITENIbHOW pPaboThl ¢ ydeOHBIMH TekcTamu, | http://window.edu.ru/
CIIPaBOYHOU JIUTEpaTypoH, JIOCTYITHBIMHU
TEeXHHYECKMMH  cpeicTBaMd  uH(MopMamoHHbIX | hitp://www.uroki.net/docinf.htm
TEXHOJIOTHH
14 | Tema4.00miasi XxapaKTepUCTUKA 5 dopmupoBaHue O3HaBaTENbHOM, HH(OpMaIoHHO# U | http://www.school-collection.edu.ru/
XAMHAYECKUX JJIEMEHTOB VIA- YUTATENbCKON KYJBTYpbl, B TOM YHCJE HAaBBIKOB
rpynnel. Cepa  u ed CaMOCTOSITENIFHON paboThl ¢ y4eOHbIMH TekcTamu, | http://window.edu.ru/
COCVHEHUS CIIPaBOYHOM JIUTEpaTypoH, JOCTYITHBIMHU
TEXHHYECKMMH  cpeacTtBamu  uH(MopMmanmoHHbIX | http://www.uroki.net/docinf.htm
TEXHOJIOTUI
https://resh.edu.ru/
15 | Tema5.0O0mas xapakrepucTuka 7 dopmupoBaHKe MUPOBO33peHYECKHX TpeacraBieHuii | http://www.school-collection.edu.ru/

XAMUYECKUX DIEMEHTOB VA-
rpynmnsl. A3ot, Gpocdop u ux
COEIUHEHUA

0 BEIIIECTBE u XUMUYECKOH peakuuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M COCTaBJSIIOIIMX OCHOBY Ul ITOHUMAaHMsI

http://window.edu.ru/
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CYIIHOCTH HAay4YHOM KapTUHBI MUPA

http://www.uroki.net/docinf.htm

16 Tema6.06mast 8 dopmupoBanne  mHTEpeca K  mpakTtudeckomy | http://www.school-collection.edu.ru/
XapaKkTepUCTUKa U3ydeHUI0 TMpodeccuii ¥ Tpyaa pasIMyHOro poja,
XUMHYECKHUX 3JIEMEHTOB yBWKEHHE K TPYAy U pe3yibrataM TpyaoBoii | http://window.edu.ru/
IVA rpynnel.  Yrnepoxn u JEeATEIbHOCTH
KPEMHHI ¥ UX COCAMHEHUS http://www.uroki.net/docinf.htm
Paznen 3. Merajuibl 1 ux coequHeHus (20 yacoB)
17 Tema 7. OOmmHe cBOICTBA 4 dopMupoOBaHUE MHPOBO33PEHUYECKUX IMpeacTaBiaeHuii | http://www.school-collection.edu.ru/
METaJJIOB 0 BEIIIECTBE u XUMHUYECKON pEaKIn,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BuTHs | http://window.edu.ru/
HAyKd W COCTaBJIAIONIMX OCHOBY Ui IOHHUMAHHSI
CYIIIHOCTH HAay4HOHM KapTHHBI MHpa, MpeacTaBieHuii | http://www.en.edu.ru
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIBI,
B3aUMOCBSI35X YEJIOBEKa C MPUPOIHON cpeoit, o ponu | https://resh.edu.ru/
XMMHUH B MO3HAHUHN 3TUX 3aKOHOMEPHOCTEH
18 Tema 8. Bakueiinme 16 dopMmupoBaHue  HMHTepeca K  mpakthdeckomy | http://www.school-collection.edu.ru/
METAJIBl U UX COEMHEHUS U3ydeHuto mnpodeccuii ¥ TpyAa pazIUYHOTO PpOja,
yBOKCHHE K TpyAy W pesyiapTatam TpynoBoit | http://fcior.edu.ru/
JeSITEJIbHOCTH, B TOM YHCJIC Ha OCHOBE NMPHUMEHEHUS
MPEIMETHBIX 3HAHUH M0 XUMHUH, OCO3HAHHOTO BHIOOpA
WHIUBUYaTbHON TPaeKTOPHUU npojosnkerus | http://www.en.edu.ru
00pa3oBaHus ¢ y4ETOM JMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX WHTEPECOB U
noTpeOHoCTEH
Pa3zjnen 4. Xumus 1 okpyskawinasi cpeaa (3 yaca)
19 Tema 9. Bemecrsa u 3 YMeTh OKa3bIBaTh MEPBYIO MOMOIIb NMPH XUMHUecKuX | http://window.edu.ru/
MaTepHaIbl B KU3HH OKOrax ¥ OTpaBJIeHUsX. [IpUHMMATh ydYacTHE B
yeJloBeKa 00CYX/IeHUH MPOoOJIeM XUMHUYECKON U dKojorrueckoi | http://www.school-collection.edu.ru/

HaIpaBJICHHOCTH, BBICKa3bIBATh CO6CTB€HHYIO
IIO3HUIIUIO 110 HpO6J’ICMC n npeajiaratb BO3MOKHBIC
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KOPPEKIIMOHHO-PA3BUBAIOIIA A HAITPABJIEHHOCTD kypca XuMuu JOCTUTAETCS 3 CUET:

o Pa3BUTHUSI PEUYEMBICITUTEIBHON NIESITEILHOCTH B MPOLIECCE YCTAHOBIICHUS JIOTMUYECKUX BHYTPHU- U MEKIPEAMETHBIX
CBsI3€M, OBJIAJCHUSI YMEHUSMH CpaBHHBATh, HA0JIOaTh, 0000111aTh, aHATU3UPOBATh, J€JIaTh BHIBOABI, TPUMEHATh XUMUUYECKUE
3HaHUSA JUIs1 OOBSICHEHUS CBOMCTB SIBJICHUI U BEIIECTB, YCTAHOBJICHUS CBSA3U MIPOIIECCOB U SIBJIICHMUIA;

o MIPUBJICYEHUS] MEKIUCHUIUIMHAPHBIX CBA3€H, MHTEHCUBHOTO WMHTEIUICKTYaJIbHOTO PAa3BUTHA CPEACTBAMH XUMHHU Ha
MaTepHale, OTBEHYarOIeEM 0OCOOEHHOCTSIM i BO3MOKHOCTSIM 00yYaroIuXcsl;

o AKTUBHOTO MCIIOJIb30BaHUSI COBMECTHBIX ¢ yuuTesneMm GopM paboThl (Hampumep, 3aa4u, TPEOYIOINe MPUMEHEHHS
CJIOKHBIX MaTeMAaTUYECKUX BBIYUCICHUN U (HOPMYII, IO TEMaM PENIAIOTCA B KJIACCE C TTIOMOIIBIO YUUTENS);

o dbopMupoBaHUs, pacIUPEHUs] U KOOPAUHAIIMU MPEIMETHBIX, TPOCTPAHCTBEHHBIX U BPEMEHHBIX MPEACTaBICHUNA HA
MaTtepualie Kypca, B polecce MpoBeSHUsI IEMOHCTPAIINi, OTBITOB, HAOIOICHHM, SKCIIEPUMEHTOB;

o CIIEMAIBHOTO CTPYKTYpPUPOBAaHHUS W aHajiW3a M3y4yaeMoro marepuana (BBIICJICHHUE CYIECTBEHHBIX MPU3HAKOB
M3Yy4aeMbIX SBJICHUI U YCTAaHOBJICHUE UX B3aUMOCBSI3H),

o dbopMHpOBaHUA TIO3HABATEIHHON JEATEIHPHOCTH B XOJE€ XUMHUYECKUX OKCIEPUMEHTOB U HAOJIIOJEHUM, MpHU

BBHITIOJIHEHUU J1a0OpaTOPHBIX PabOT: YMEHHS BBIIEISATH U OCO3HABATH YUEOHYIO 3aj7a4y, CTPOUTh U OPEUEBIISITH IUIAH JCHCTBUH,
aKTyaJlu3UpOBaTh CBOW 3HAHHUSA, MOJOUPATh aJeKBATHBIE CPEICTBA JEATEIBHOCTH, OCYLIECTBIATh CAMOKOHTPOJIb U CAMOOLIEHKY
JIEVUCTBUI:

o UCIIOJIb30BaHuE METOJI0B AuddepeHIIupOBaHHON PabOThl ¢ 00yYaIOIMIMMUCA: TOBTOPEHUE, aHAU3 U YCTPAHCHHE
omunoOoOK, pa3paboTKa W BBHIMOJIHEHHE HEOOXOIMMOTO MHUHHMYMa 3aJaHUil s JUKBUIAIMA WHIWBUIYaJbHBIX MPOOEIOB,
CUCTeMAaTH3aIVs HHIUBUAYATbHBIX 3aJaHUN U Pa3BUBAIONINX YIIPAKHEHHUH,

o JOTIOJTHUTETPHOE HHCTPYKTHUPOBAHHUE B X0/ YUEOHOU NesATEIbHOCTH;

o CTUMYJIMPOBAaHUE Y4eOHOM IESATENIbHOCTH: MOOIIPEHHE, CUTyalHs yclexa, MoOyX JAeHHe K aKTUBHOMY T pyIy,
IMOLIMOHAIBHBIN KOM(OPT, T0OPOKENATETHLHOCTh Ha YPOKE;



http://www.en.edu.ru/
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o WCIIOJIb30BaHUsl CHEIHAIBHBIX MPUEMOB M CPeACTB OOydYeHHs, MPUEMOB aHaln3a U TPE3CHTAIMUd TEKCTOBOTO
MaTepuana, OO0ECIEeUMBAIOIINX peATH3alNI0 METOJa «OOXOJHBIX IyTei», KOPPEKIHOHHOTO BO3JEHCTBUS Ha PEUEBYIO
JESTENIbHOCTb, TOBBILIEHUE KOHTPOJIS 32 YCTHOM U MUCbMEHHON PEYBIO.

OOyyaromuecs ¢ TSKENBIMU HApYIICHUSMU PEYH U3-32 OCOOEHHOCTEIN CBOETO pEeYeBOro, MO3HABATEIBHOIO U IMYHOCTHOTO
pa3BUTHS HYXJAIOTCS B CYIIECTBEHHOM ajanTaluy IporpaMMbl 1o XuMuu. OcBoeHHE Y4YeOHOro Marepuajia BeIeTCs
TG (GepeHIIMPOBAHHO C BKJIIOUEHUEM 3JIEMEHTOB KOPPEKIMOHHO-PA3BUBAIOLIMX TEXHOJOIMM, OCHOBAHHBIX Ha MPHUHIIMIIAX
YCUJICHHS IPAKTUYECKON HANIPaBICHHOCTH U3y4aeMOIo MaTepuaia; Onopbl Ha >KM3HEHHBIN OINBIT 00yYarolIuXcsl; OpUEHTALUU Ha
BHYTPEHHHE CBSI3U B COJEPKAHUM HM3y4aeMOro MaTepHalia Kak B paMKaxX OJIHOIO MpEeaMeTa, TaK U MEXIy MpeAMeTamu;
HEOOXOIMMOCTH M JIOCTaTOYHOCTU B OIpPENEICHUH OOBbEMa HM3y4aeMOro MaTepualia; BBEJACHUS B COJEpPKAHUE YUYEOHBIX
IpOrpamMM KOPPEKIMOHHBIX 3aJaHHil, MpeyCcMaTpUBAIOIIMX aKTUBU3ALINIO TO3HABATEIbHOM 1€ATEIbHOCTH.

OcHoBHas (popma opraHu3alKUK YYEOHOTO 3aHATUS: YPOK. MICOab3yI0TCS MHANBUAYAJIbHbIE, TPYIIOBbIE, MHANBUIY AJTbHO-
IPYIIOBbIE, PPOHTANBHBIE BUJIBI pAOOTHI.

OCHOBHBIM THUIIOM YpOKa SIBJIIETCS KOMOWHUPOBAHHBIM.

OLHEHUBAHMUE PE3VYJIbTATOB OCBOEHIA ITPOT PAMMBI

[IpoBepka 1 olleHKa 3HAaHUM MPOXOIUT B XOJE TEKYIIUX 3aHATHIA B YCTHOW MJIM TUCbMEHHOH (opMme.

dopMaMy KOHTPOJISI SIBJISIFOTCSI TPOMEKYTOUHBIE M UTOTOBBIE TECTOBBIE KOHTPOJIBHBIE PA0OTHI, CAMOCTOSITEIbHBIE PA0OTHI;
(GpOHTANBHBIN U UHIMBHUIYaIbHBIA ONIPOC; OTYETHI MO MPAKTUYECKUM U JAOOPATOPHBIM padoTaM; TBOPUYECKHUE 3aTaHMUS.

JoctxkeHus oOydaroniuxcsi OLICHUBAIOTCS B Mpolecce (PpOHTaNbHOTO W HMHJMBHUIYAIbHOTO KOHTPOJS Ha OOBIYHBIX
ypoOKax, B Mpolecce MPAaKTHUYECKUX padOT MO OKOHYAHWU HM3y4eHMs] KpyHHbIX TeM. [IpoBepouHble pabOThl MPOBOISATCS B
MUCbMEHHOW (opMe, B BUJEC TECTOB (BapUAHTHI OTBETOB COKpAIICHBI ¢ 4X 10 3x). 3arulaHMpOBAaHHBIE JTAOOPATOPHBIE PabOTHI
MOJIJIEXkKAT OLIEHKE M0 YCMOTPEHUIO YUUTEIS.

PesynabTarel 0OyueHHS JEMOHCTPUPYIOTCS OOYydYalOIIMMCS C HCIOJb30BAHMEM JOCTYIMHOIO €My BHJA pPEyYeBOM
NESITEIbBHOCTH B COOTBETCTBHHM CO CTPYKTypoill HapymeHus. [Ipm HeoOXoIuMOoCTH BO3MOXKHO YBEIMUYEHHE BpPEMEHH Ha
MOJATOTOBKY OTBETA.

[Ipu onenke 3HaHUI 00yYarOMIMXCS MpeANoIaraeTcss oopamaTh BHUMAaHUE Ha NMPaBUIbHOCTh, OCO3HAHHOCTh, IOTHYHOCTh
Y JOKa3aTEIbHOCTh B M3JIOKEHUH MaTepuana, TOUHOCTh UCIIOJIb30BaHUsl TEPMUHOJIOTHH, CAMOCTOSITEIbHOCTh OTBETA.



Pe3ynprarel 0OydeHHs JEMOHCTPHPYIOTCA OOYyYaroIMMCA C HCIOJb30BAaHUEM JOCTYIIHOIO €My BHJA pPEYEBOM
NESATEIbHOCTH B COOTBETCTBHUU CO CTPYKTypoil HapymieHus. I[Ipy HEOOXOJUMOCTHM BO3MOXKHO YBEJIMYEHHWE BPEMEHU Ha
MOATOTOBKY OTBETA.

Hopmwl oyenok 3a ycmuwiti omeem

Ouyenka «5» craBUTCs, €y 00ydaroMiics:

o IIOKA3bIBACT INIyOOKOE M IIOJHOE 3HAHWE M IIOHMMaHHE BCEr0 00BEMA MPOrpaMMHOIO MaTepuaia; IO0JIHOE
ITOHMMAHME CYIIHOCTH PaCCMaTPUBAEMBIX IOHATUH, SIBJICHUM U 3aKOHOMEPHOCTEW, TEOPUH, B3aUMOCBSI3EH;
o YMeEET COCTABUTH IOJHBIN U IPABUJIbHBIN OTBET HA OCHOBE M3YyUYEHHOI'0 MAaTE€pUaJIa; BBIACIIATH IVIABHBIE ITOJI0KEHMUS,

CaMOCTOSITEIIbHO TOJTBEPKIaTh OTBET KOHKPETHBIMH IpHUMepaMH, (aKTaMH; CaMOCTOSATEIIBHO M apryMEHTHPOBAHO JeJaTh
aHaan3, 0000IICHHS, BHIBOIBI.

o yCTaHaBJIMBAET MEXKIPEIMETHbIE (Ha OCHOBE paHee MNPUOOPETEHHBIX 3HAHWI) U BHYTPUIPEIMETHBIC CBS3H,
JEMOHCTPUPYET YMEHUE TBOPUECKH MPUMEHSTH IMOJTyUYEHHBIE 3HAHUS B HE3HAKOMOMW CUTYallUH;
o yMEET MOCJIeI0BATEIbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO HU3j1arath y4eOHbI MaTepuai; 1aBaTh OTBET

B JIOTMYECKON TOCJIEIOBATEIBHOCTH C UCIIOJIb30BaHUEM TMPUHSITOM TEPMHUHOJIOTHU; JeJaTh COOCTBEHHBIC BBIBOJIBL;
bopMyJIMpOBaTh TOYHOE OMNpPEEICHUE M HCTOJKOBAHME OCHOBHBIX TMOHSTHN, 3aKOHOB, TECOPUM; MpPU OTBETE HE MOBTOPSET
JIOCJIOBHO TEKCT YyuyeOHHKa, H3JaraeT Marepuayl JUTEPaTypHbIM SI3BIKOM; TIPaBUJIBHO M OOCTOSITEILHO OTBEYAaeT Ha
JIOTIOJTHUTEIJILHBIE BOIPOCHI YUUTEIIS;

° yMEeT CaMOCTOSTEIIPHO M PAallMOHAJIIBHO HCMOJBb30BaTh HATJISIHBIC MTOCOOMS, CIpaBOYHBIC MaTepHasbl, YUICOHUK,
JTOTIOJIHUTEIIBPHYIO JIUTEpaTypy, IEPBOUCTOYHUKH; IMPUMEHSATH CHUCTEMY YCJIOBHBIX OOO3HAUYECHHH IIPH BEICHUHW 3aIuCeH,
COIIPOBOJK/IAFOIITUX OTBET; UCIIOJIb30BaHUE SIS JOKA3aTEIHCTBA BHIBOJIOB U3 HAOMIOACHUN U OIIBITOB.

Ouyenka «4» cTaBUTCS, €CITU 00yYaArOIIIHIACS:

° MOKa3bIBACT 3HAHUS BCETO M3YUYCHHOTO MPOTPAMMHOr0 Marepuasa; AaéT MOJIHBIA U MPaBUJIbHBIA OTBET HA OCHOBE
W3YUCHHBIX TEOPUM; JOMYyCKACT HE3HAUUTEJIbHbIC OIIMOKM W HEAO0YETHl TPU BOCIPOM3BEACHUM H3YYEHHOIO Marepuala,
HEOOJIbIIINE HETOYHOCTH MPU UCTIOIB30BaHNN HAyYHBIX TEPMUHOB WJIM B BBIBOJAX U 000OIIEHUSIX U3 HAOIIOJEHUI U OTIBITOB,

° MaTepuall M3JaraeT CBSI3HO, B OMNPEACIICHHOW JIOTMYECKOW NOCIEeN0BaTEbHOCTH, MPU STOM JIOMYCKAET OJHY
HerpyOyro omwuOKy win He 0oJjiee NBYX HEJOUYETOB M MOXKET MX HCIPABUTh CAMOCTOSITENIBHO MPU TPEOOBAaHWUU WU TIPHU
HEOOJIBIIION TMOMOINMA TPETOJaBaTeliss; TOATBEPKIAACT OTBET KOHKPETHBIMH TMpPUMEpPaMH; TMPAaBWJIBHO OTBEYaeT Ha
JIOTIOJIHUTENbHBIE BOIPOCHI YUUTENS;



o YMEET CaMOCTOATEIbHO BBIACIATH TJIABHBIC TOJOXKEHHS B HM3yYEHHOM MaTepualie; Ha OCHOBaHUU (HAaKTOB U
IpUMEPOB 00001IaTh, €aTh BBIBO/IbI, YCTAHABIMBATH BHYTPUIIPEIMETHBIE CBS3H,

o JE€MOHCTPUPYET YMEHUE NPUMEHATDH MOJyYECHHbIE 3HAHUS HA MPAKTUKE B BUJAOM3MEHEHHOM CUTYyallH, COOJIIOIaTh
OCHOBHBIE ITpaBUJIa KyJIbTYPbl YCTHOM PEYH U COIPOBOXKAAIOIIEH MMCbMEHHOM, HUCII0Ib30BaTh HAYYHbIE TEPMUHBIL;

Ouyenka «3» CTaBUTCS, €CIIU O0yUaIOLIHICS

° YCBOMJI OCHOBHOE COJIepKaHNe y4eOHOTO MaTepraia, IMEeT IPOoOebl B YCBOCHUH MaTepralia, He MPENsSTCTBYIONINE
TaTbHEHIIIEMY YCBOCHHIO TTPOTPAMMHOTO MaTepraa,;

° MaTepHua u3JiaraeT HeCUCTEMaTH3UPOBAaHHO, (PparMeHTapHO, HE BCET/Ia TTOCIC0BATEIBHO;

° MOKa3bIBaeT HEJOCTATOUYHYIO C(POPMHPOBAHHOCTh OTICIBHBIX 3HAHUM W YMEHHH; BBIBOALI W 00O0OIICHUS
apryMEHTHPYET ¢J1a00, TONMyCKAaeT B HUX OIIHOKH.

° JOMYCTU OIMMOKA W HETOYHOCTH B WCIIONB30BAHUM HAYYHOW TEPMUHOJIOTHH, OIPEIACICHHUS TOHITHH aail
HEI0CTATOYHO YETKUE;

° HE HCIIOJb30BAJI B Ka4eCTBE JOKa3aTeIbCTBA BBIBOABI M 000OINEHUS W3 HAOMOACHUM, (DaKTOB, OIMBITOB WIIH
JOTTYCTHJI OIIMOKH MPH UX U3JI0KEHUH,

° UCIIBITBIBACT 3aTPYJHCHUS B MPUMEHEHUM 3HAHWM, HEOOXOIMWMBIX IS pEelIeHUs 3a7ad pPa3IMYHBIX THUIIOB, TIPH

00BSICHEHNH KOHKPETHBIX SIBICHUN HA OCHOBE TEOPHUH M 3aKOHOB, WM B TIOJITBEPKIACHUN KOHKPETHBIX TPUMEPOB MPAKTHUECKOTO
IIPUMEHEHUS TEOPUH;

o OTBEYAET HEMOJIHO HA BOMPOCHI yUHUTeNA (YIIyCKasi U OCHOBHOE), UJIM BOCHPOU3BOJIUT COACPKAHUE TEKCTa YUEOHHKA,
HO HEAOCTATOYHO MTOHUMAET OTAEIBHBIE MTOJIOKEHHUS], UMEIOIINE 3HAYEHNUE B 3TOM TEKCTE;
o OOHapyKMBAeT HEIOCTATOYHOE IMOHMMAHHME OTACNBHBIX IMOJIOKEHUH TPH BOCHPOM3BEICHUHM TEKCTa Y4ueOHHMKa

(3amuceit, TEPBOUCTOYHUKOB) HJIM OTBEYAET HETIOJIHO HA BOMPOCHI YUUTEJNS, IOMyCKasl OJIHY-ABE TPyObIe OTHOKH.
Ouyenka «2» CTaBUTCS, €CITU 00yYarOIIUIACS

° HE YCBOMJI M HE PACKPBLJI OCHOBHOE COJIEpKaHUE MaTepHaa;
° HE JeJIacT BEIBOJOB U 0000IICHMI;
° HE 3HAeT M HE I[IOHMMAET 3HAYUTEJbHYI WJIM OCHOBHYIO 4YacTh MPOrPaMMHOTO Marepuaja B Mpenesiax
MOCTaBJICHHBIX BOIIPOCOB;
° uMeeT c1abo chopMUPOBAHHBIC M HETIOJHBIE 3HAHUS U HE YMEET MPUMEHATh UX K PEIICHUI0 KOHKPETHBIX BOMPOCOB

¥ 3aJ1a4 1o 00pasity;



o IIpU OTBETE (HAa OJWH BOMIPOC) AOIYCKAET Ooyiee IBYX I'PyObIX OLIMOOK, KOTOPHIE HE MOKET HUCIPABUTH JAXE IPH
NOMOILY YYUTEIS.

Ilpumeuanue

o [Io OKOHYaHMM YCTHOTO OTBETa OOy4YaroIlerocs MenaroroM JMaéTcsi KpaTKUW aHaldu3 OTBETa, OObBSBIAETCA
MOTHBHMpOBaHHAas OLIEHKAa. BO3MOXKHO mpuBIeYEeHHE OPYruX OOydaroIMXCs JJIS aHajdu3a OTBETA, CaMOaHaJIU3, MPEIJIOKEHUE
OLICHKHU.

o OneHnBaHNE YCTHBIX OTBETOB OCYIIECTBIISIETCS O€3 yueTa HapyIIEHUH S3bIKOBBIX/ PEUEBBIX HOPM, CBA3AHHBIX C
HEJIOCTAaTKAMHU TPOU3HOCUTEIBHOW CTOPOHBI peud (IPOU3HOIICHUE 3BYKOB, BOCIIPOM3BEICHHE CIIOB CIIOKHOW CIIOTOBOM
CTPYKTYpPbl, UHTOHAIITUOHHBIX U PUTMHYECKUX CTPYKTYpP U Ap.).

Hopmvl oyenku nucomennwvix pabom.

Ouenka «5» craBUTCS, €U 00yYarOIMIMICS:

o BBIMIOJIHUAJI pabO0Ty 0€3 OIMOOK U HETOYETOB;

° JOIYCTHI HEe 00JIee OTHOTO HelovueTa.

Ouenka «4» CTaBUTCSA, €CTU 00YUaIOIINICS BBITTOIHUI padOTy MOJHOCTHIO, HO JOTYCTHII B HEM:
° He 0oJiee 01HOM Herpy0oil OMOKHU U OJTHOTO HEI0UYETa;

° WM He 00Jiee IBYX HEJIOUETOB.

Ouyenka «3» CTaBUTCS, €CITU 00yYaOIIUIACS MPABUIILHO BHITIOTHUI HE MEHEE TTOJIOBUHBI Pa0OTHI HIIH JOTTYCTHII:
He 6oJ1ee ByX rpyObIX OMIMOOK;

WM He 0oJiee OTHOM TPyOOH M OJJHOUM HETpyO0Ooil OTMOKY U OJTHOTO HEA0YETA,;

WK He OoJiee ABYX-TPeX HErpyObIX OLIMOOK;

WJIM OJTHOM HerpyOo# OomMOKU U TPEeX HEJIOYETOB,;

WJIU TIPU OTCYTCTBHH OMIMOOK, HO TIPU HAJTMYHUH YETHIPEX-TISITH HEIOYETOB.

Ouyenka «2)» CTaBUTCS, €CITU O0yYarOIIHIACS:

o JOMYCTHJT YHCIIO OMOOK U HEJIOYETOB, MPEBOCXO/IAIIEE HOPMY, PU KOTOPOM MOKET ObITh BHICTABJICHA OLICHKA «3»;
o WJIU €CJIA TIPABUIIHHO BBHITIOJIHUAII MEHEE TIOJIOBUHBI PAOOTHI.

Ilpumeuanue.

o VYyutenb uMeeT MpaBo NOCTaBUTh 00YYAIOLIEMYCS OLIEHKY BBIIIE TOW, KOTOpas MpelyCMOTpEeHa HOPMaMHU, €CIIU UM

OpPUTHMHAJIBHO BBIINIOJIHCHA pa60Ta.



o OueHkr ¢ aHaIW30M JOBOJATCA JO CBEACHUS OOYYarolIMXCs, Kak IMpPaBWIO, HAa TOCIEIYIOUIEM YPOKE,
nmpeaycMaTpuBaeTcs paboTta Haja OnmMOKaMu, yCTpaHEeHHEe TTPOOEIoB.

o OneHka He CHMKAeTCsl 3a TpaMMaTHYeCKHe M Aucrpapuueckue OIIMOKH, AOMyIIEeHHble B padote. MckiatroueHus
COCTaBJISIIOT CIIyyau HAIMCAaHUS TEX CJIOB U CIOBOCOYETAHUM, KOTOPBIE IIMPOKO HCIOJIb3YIOTCS HAa YPOKaxX XUMHUHU. YUMUTHIBAs
OCOOEHHOCTH JI€TEH ¢ TSHKENBIMU HAapYLICHUS MM PEYH, JOIyCKaeTcsl Hajauuue 1 ucrnpaBieHUs NMPU YCIOBUM IMOBTOPHOM 3alUCH
KOPPEKTHOTO OTBETA.

o OmmOku, 00yCIOBIEHHBIC TSHKETBIMUA HAPYIICHUSIMU PEYH M MTUChMA, CIeyeT pacCMaTpUBaTh WHANBUAYAIBHO IS
Kaxaoro odyvarorierocsi. CrerupuIecKuMH s HUX OIMUOKaMH SIBISIOTCS 3aMEHA COTJIACHBIX, MCKaXXEHHE 3BYKOOYKBEHHOTO
cocTaBa cJoOB (IIPOMYCKH, MEPECTAHOBKH, JOOABJICHHS, HEJOMUChIBAaHUE OYKB, 3aMEHA TJIACHBIX, TPy00€ MCKaKEHUE CTPYKTYPHI
ciosa). [Ipu BeICTaBIEHHH OLEHKH BCE OJHOTHUIHBIC CIlEUM(PHUECKUE OIIMOKM MPUPABHUBAIOTCS K OJIHON opdorpaduueckoit
omuoke.

o [Ipu HEOpEKHOM BBINOIHEHUH MMUCbMEHHBIX pad0T, O0IBIIOM KOJIMYECTBE UCIPABICHUN, UICKAXKEHUI B HAaUepTaHUU
OYKB OIleHKa CHMYKAeTCsl Ha OJIMH 0ajul, €ClId 3TO HE CBSA3aHO C HAPYIICHHEM MOTOPUKH y 00yJaromerocs.

Kpumepuu évicmasnenusn oyenok 3a npoeepouHbvle mecmol.

Bpewmst BeinoaHeHust TecToBoi padotsl u3 10 Bonpocos: 10-15 MuH.

Bpewmst BeimoaHeHust TecToBoi padoTsl u3 20 Bonpocos: 30-40 MuH.

77-100% - mpaBUIILHBIX OTBETOB OIEHKA «5)

52-76% - mpaBUIIbHBIX OTBETOB OLIEHKA «4»

27- 51% - mpaBUIBHBIX OTBETOB OIICHKA «3»

0— 26% - npaBUIIbHBIX OTBETOB OLIEHKA «2»



