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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumusn» B 00pazoBaTeNnbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOrpamMMbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IOCJIE€I0BATENbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroluXcsi, ONpPEeeisseT BO3SMOKHOCTU IpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE 1elieil W3y4eHHUs TpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTePUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TYTAX
pemieHuss TI00albHBIX MPOOIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s caMopa3BUTHUS U (OPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (P OPMHUPOBAHUN
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLINXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUs B OOYYEHHHM XUMHUU OOECIIEYMBAIOTCS CHEMU(BUKON Comep KaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJarorHuyeckd aJalnTUPOBAaHHBIM OTpakKeHHUEM
0a30BOM HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4JaOIMMHUCS CUCTEMBI MIEPBOHAYATHHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTraHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uazydeHuro. ConepaHue CKIAQIbIBACTCS W3 CHUCTEMBl MOHATHM O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YUYEHHBIX YUYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKOoe MpUOOIIeHHE OOydaroumxcs K
CaMOCTOSITENIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(bopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OIICHHWBATh SIBICHUS OKPYKAIOIIErO0 MHUPA, WCIONB3Ys 3HAHHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTUYECKU ILIEeJIeCOO0Opa3HOro MOBENCHHsSI B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi, cocrapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZCIIO).



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIET0 OO0pa3oBaHUS
JOCTUTAIOTCS B XOJIc OOYYCHUsSI XMMUHU B €JUHCTBE YUEOHOM M BOCITUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMA W  JyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMUA B OGH.[CCTBG ImpaBuJiaMM U HOpMaMU NOBCIACHUA U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTAThl OTPaKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JCATEIBHOCTH Ha e€
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

IICHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMAHHS 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HH COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HMH(POPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoicTBe
MUpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOfI KOMIIECTCHTHOCTHU B O6HI€CTB€HHO HOJ'IC?)HOfI,
yueOHO-UCCIeIOBATENIbCKOM, TBOPUECKONM U JAPYrUX BUAAX AEATEIbHOCTH, TOTOBHOCTU K
pa3Hoo0pa3HON COBMECTHON JEATENbHOCTH MPU BBIMOTHEHUH YUeOHBIX, TTO3HABATEIBHBIX 33/a4,
BBITIOJTHCHHUHU XWUMHWYCCKUX OKCICPUMCHTOB, CO3daHUN qu6HI>IX IMPOCKTOB, CTPEMIICHHA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIW B MPOLECCE 3TOU y‘-Ie6HOI>i JACATCIIbHOCTH, TOTOBHOCTHU
OLCHUBATH CcBOE MOBCACHHUE W IIOCTYIIKHM CBOUX TOBapI/IIIICI\/’I C MO3WIUMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEMIECTBE M  XHMHYECKOM  pPEaKIIHH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKU U COCTABIIAIOLIME OCHOBY IS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTHHBI MHpa, TMPEJICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aMMOCBS3SX YEIOBEKa C MPUPOTHON CPEoi, O posn
XHWMHHU B ITIO3BHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

IMO3HAaBaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUHA 110 XUMMHWU,
HEOOXOoauMBbIe ISl OOBSCHEHUS HaONI0IaeMbIX TMPOIECCOB U SIBICHUMN, MMO3HABATEIBLHOM,
WH(OPMAIIMOHHON U YUTATEIhCKOM KYIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEpaTypod, NOCTYMHBIMU TEXHHUUYECKUMU CpPEACTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyUEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHOW U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUpPOBAHMS KYJIbTYPbI 3/I0POBb:

OCO3HAHUC HCHHOCTU JKU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 30pPOBLIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HHM, OCO3HAHHE TMOCIEACTBUA U HEMPHUITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS



mpaBujl O€30MaCHOCTH TPH OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPAcKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJIaliITUPOBATHCS B TPO(HECCHOHATILHOM cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MOJydaeMble MpPU HM3YyYECHUH XHMUH, JJIs PEHICHUS
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpeACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOJACTBOBATHCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YIbTATOB BLIACIAIOT 3HAYUMBIC JIA q)OpMHpOBaHI/ISI
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTENILHOMY TJIAHHUPOBAHUIO M OCYIIECTBICHUIO YI€OHO 1eATeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMU MOHATHUSMHU), UCTIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YyU€HUsI, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, IeyKTHBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XHMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKU H3Y4YaeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHME HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3INYHBIX BUJIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJIbI U 3aMPOCHI IPH TOUCKE U 0TOOpe HH(popManuu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJIcHUE KYIbTYPOH aKTUBHOTO HCIIOIb30BAHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B TMpoOIlEecce y4eOHOW U HCCIEeI0BATENbCKOM
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHHus 3agaBaTh BOINpPOCH (B Xoje jauanora M (WIM) AMCKYCCHH) MO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTb NPE3CHTALMI0 pPe3yJbTAaTOB BBINOJIHEHUS XUMUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPH PElICHHHM BO3HHUKAIOIIMX MpOoOJIeM Ha OCHOBE y4éTa
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1e/iCTBUA

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTHPOBAaTh INPEAJIOKEHHBIM alrOpUTM JAEHCTBUN NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BHUAbBI ACATCIIBHOCTHU IIO Honyqumo HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce IpeaMETHBIC pe3y/bTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX TOHSTHI: aTOM, MOJIEKYla, XUMUYECKUM
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OJHOpOAHAas U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJSpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JAOJds XHUMHYECKOTO
DJIEMEHTAa B COCAWHCHHH, MOJSIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJIlb,
AIIEKTPOOTPHUIIATEIHLHOCTh, CTETICHb OKUCIICHHSI, XUMHYECKasl PEaKius, Kiaccuuraus
peaKIuii: peakiuu COeIMHEHUS, PEaKIIUU PA3TI0KEHUs, PEaKI[UN 3aMEeICHHS, PEaKIHH
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TETIOBOM 2PeKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOW aTroMa, aTOMHas OpOUTalb, PagUyC aroMa, XUMHUYECKas CBS3b,
MOJISIpPHAsE M HETOJsIipHAash KOBaJIEHTHAs CBsI3b, MOHHAs CBsI3b, WOH, KaTMOH, aHWOH,
pacTBOp, MaccoBasi 10JIsI BEeIIeCTBA (MPOLIEHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI M MPUMEHSATH 3TH
MOHSITHUS TIPH ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY [UISl COCTaBJICHHS (OPMYJ BEIIECTB H
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIpE/IeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSIX, CTENEHb
OKHCJICHUS JJIEMEHTOB B OWHAPHBIX COCIUWHEHHUAX, MPUHAMJIEKHOCTh BEIIECTB K
onpeAeNéHHOMY KJaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBS3U
(xoBaJIeHTHAs! M MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbicn Ilepuoguueckoro 3akona /. 1. MeHneneeBa: 1€eMOHCTPUPOBATH
MOHUMAaHUE TEPUOJANYECKOM 3aBHCHMOCTH CBOMCTB XHUMHYECKHUX JJIEMEHTOB OT HX
noynioxeHuss B Ilepumonuueckoi cucteme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;
OMHCHIBAaTh M XapakTepus3oBaTh TabmuyHyo (opmy I[lepuogndeckoit cuCTEMbI
XUMHUYECKUX DJIEMEHTOB: Pa3juyaTh MOHITHS «rJaBHas moArpynmna (A-rpymma)» u
«mobounast moarpynmna (b-rpymma)», Maneie W OOJBIIME TMEPUOABI, COOTHOCHUTH
0003HaYeHHsI, KOTOpbIe UMEIOTCs B Tabnuie «llepuoamueckas cucremMa XMMHUYECKUX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacmpeneneHre ux 1Mo SIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHNUECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (M0 YHCIy U COCTaBy YYacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIUIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAHWE TMpPUMEpPaMU  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKILIUN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH NMPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3IMYHbIX YCIOBHSIX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTA 0 (hOpMyJie COSAMHEHHSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUEThI 10 YPaBHEHUIO XUMUYECKON peaKkinu;



e TPUMEHSATH OCHOBHBIE OMNEPALMU MBICIUTEIHHON AESITENbHOCTH — aHalW3 U CUHTES,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUs CBOMCTB BELIECTB U XMMUYECKUX PEAKIUM,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHWs  —  HaAONmIOJeHWe,  H3MEpeHHue,
MOJICTTMPOBAHKE, SKCIICPUMEHT (peasibHbIN U MBICJICHHBIN);

e CIENOBaTh MpaBUjaM I[IOJIb30BAHHUS XHMHYECKOM TOCYIOH H J1a00paTOPHBIM
000pyI0OBaHHEM, a TaKXe MpaBHJIaM OOpaleHUsi C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U CcOOMpaHUIO0 Ta3000pa3HbIX BelIECTB (BOJOpPOJAa M KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMmyc, peHondTanenH, METUIIOPAHK U Jpyrue).

COJEPXAHUE OBYUYEHUA

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HaykK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocTostHue BemiecTB. [loHsitue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BemiecTBa U cmecu. CriocoObl pa3yiesieHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOIBI XHMHUYECKUX JIIEMEHTOB.
[IpocThie u CioXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumnueckass ¢dopmyrna. BaleHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCHUTENIbHASI MOJIEKYJIsipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCTUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
Yucia CTPYKTYPHBIX €IMHHI] BeIIecTBa. Pacu€Thl mo popMynaM XUMHUECKUX COSTUHEHUH.

dusnueckue M XHMHUUYECKHE SIBJICHUS. XUMHUYECKas peakmus M e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XUMHUYecKe ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenMHEHUs, Pa3IOKESHHS, 3aMEIIIEHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJ0H, MpaBuiIaMu pabOThl B JIAOOpATOPUU U TpUEMAMU
oOpateHus ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, U3YUYCHHE W ONHUCaHUE (PU3NYECKUX CBOKHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0IeHne hu3nuecKuX (IIJIaBJICHHUE BOCKA, TasHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KHTIEHWE W KOHJIEHCAIIMs BOJBI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOUW MPOBOJIOKH, B3aUMOJICHCTBIE Mela ¢ KUCJIOTOM) SBJICHHM, HaOII0IeH e
U ONHCAaHWE TPU3HAKOB TMPOTEKAHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI ¢ XJIOpHUIIOM Oapusi, pasioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (), msydenme crmocoOoB
paszeneHuss CMecei: C TOMOIIbI0 MarHuTa, (QUIBTPOBAHWE, BHIMAPUBAHUE, AUCTHILIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OUYMUCTKA TMOBAPEHHON COJHM, HAONIOJICHHE W ONHCAHUE
pe3ylbTaTOB MPOBEIACHUS OMbITA, WLUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3[aHuE
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT U MPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoze, Gu3nuecKkue u XMMHYECKUe CBOMCTBA (peaKkIuu TOPCHHS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOTyYeHUsS KHCIOpojaa B JjabopaTopuu U



MpOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peakuud, TEPMOXMMHUYECKHWE YpaBHEHUS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCHUJICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mnpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOJE,
duznYecCKre 1 XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHusi. KucioTer u comu.

Monsipablii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklennsie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBast [10y1s1 BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poiib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boael B mpupoje. 3arpsi3HEHUE MNPUPOJIHBIX BoA. OXpaHa M OYMCTKa
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yrorre (OCHOBHBIC, KHCIOTHBIE, aM(OTepHEIC) U HecoleoOpasyromue. HomeHkiatypa
OKcUI0B. PU3nyecKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyuenue okcuoB.

OcHoBanusi. Krnaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3nuecKkue M XMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBAHMH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckue U XUMHUECKHE
cBoiicTBa KucioT. Psan akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenxknarypa coneil. ®duznueckue U XuMudeckue coictBa coieil. [lomydenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeieNIeHNe COJEpKaHUs KUCIOpOoJa B BO3AYyXe, MOJIy4eHHUE, COOMpaHue,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS W IMpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0Opa3llaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIOJIB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pPa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PAa3IUYHON PACTBOPHUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccoBOM Jo0Jiell pacTBOPEHHOTO BEIECTBA,
B3aMMOJICCTBHE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), MCCIIEIOBaHNE OOpa3lOB HEOPTaHMUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHCIOT W IIENI0Yel, M3ydeHHe
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeETallaMH,
peakuuii HEeUTpaM3alHH, TOJYy4eHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHNUE dKCTIEPUMEHTAIBHBIX 3aJ1a4 1Mo TeMe «Baxxueunme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeineeBa. CtpoeHne aToMOB. XMMHYeCKas CBA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBple TOMBITKA KIACCUPUKANUKA XUMHUYECKUX dlieMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIEC U HIEJIOYHO3EMEIbHBIE METAILIbI, TAJIOTE€Hbl, UHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.



[lepuonnueckuii 3akoH. Ilepmoamyeckass cucrteMa xuMuueckux asnemeHtoB . U.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux ssemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHA CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. Inektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHX dIeMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOIO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme . 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — y4€Hblid U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMOJIsIpHasT) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenr  okucieHusi. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecchl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenn:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCIHCTBUE THUIPOKCHIA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOPEHHE, PEaKI[UU PA3JI0KEHUS, COSTUHEHHS ).

Mescnpeomemnuie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIaCCE€ OCYIIECTBIISIETCS
4yepe3 HCIMOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAYYHBIX TOHSTHH, TaK W TOHSATHH,
ABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX NMPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATHS: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: Marepus, aToM, D>JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIMbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O00bEM, arperaTHOe
COCTOSIHHE BEIeCTBa, ra3, (U3UYECKHE BEIUYHMHBI, CAMHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIe.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOPHBIE MMOPOJBI, IOJE3HBIC
HCKOITaeMbl€, TOTUIUBO, BOJAHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
BerectBa 1 xumudeckue bubnunoreka LIOK
1.2 15 1
peaKkuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20

Pa3nes 2. Baskneiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [IOK
00 okcugax https://m.eds00.ru/7f41837c
59 Bonopon.Ilonsarue o kucinorax 3 1 bubmuoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
OCHOBAaHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK
HEOPraHWYECKUX COCAMHEHUIN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToM0B.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€akKIuu

3.1 [lepnoauueckuii 3aKoH U 7 bu6muotexa [JOK
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IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEIILHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIITUN

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

)44 15 bubnuorexa LIOK
PR https://m.edso0.ru/7f41837¢c
b K
PesepBHoOE Bpemst 3 uomoreka 1O

https://m.edsoo.ru/7f41837¢c
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HOYPOYHOE IIVTAHUPOBAHMUE 8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 IIpeamer xumun. Poiap XUMUHU B KU3HA 1 bu6mmoreka [IOK
yeJoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
: . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
A 1
6 TOMBT H MOJCKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmorexa HOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmmorexa [JOK
YHAPHOS I3 https://m.eds00.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1 bu6mmoreka [IOK
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Xumuueckasi popmyna. BaneHTHOCTb
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTtHOCUTEIbHAA aTOMHAd Macca.

bu6mmoreka [IOK

11
OTtHocuTeNnbHASI MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
B N yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHi
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e bubmmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O600IeHHE 1 bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB
X bubmuorexa [JOK
21 Bo3ayxa. Kucinopom — snemMeHT u

npocroe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
pOAa (peartt . https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 naboparopun ZILIH OMBIIJ_UIGHF;{OCTI/I bubmmorexa [JOK
PATOPHIL T TP ' https://m.edso0.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TorumBo (HedTh, yroiab U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI iro bubmorexa LHOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pabora Ne 3 mo Teme
26 «I?IOJ'I eHue 1/12061/1 aHUE KHCIIOpoJa bubmmorexa [OK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
08 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KHCTOTAX U COJIAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «[lony4yenne u cobupanue BOAOPOIA bubmmorexa [OK
i . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3Y4YECHHE €ro CBOMCTBY
32 Mossipabiii 00bEM ra3oB. 3aK0H bubmuorexa [JOK
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Asorapo https://m.edsoo.ru/ff0d542e
Brruncienus o0néMa, KOJIMYeCTBa
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
yp . peaxtt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 Cocra ocHoBanwii. [lonsitue 06 bubmuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklilieHHBIE
37 u HI;HaCBI peHHHz aCTBOPBI MH;CCOBaa bubmorexa LIOK
Hl p ppL. https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
ITpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padota Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIaccU(UKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnne u XMMHUYECKHUE CBOMCTBA bubmuorexa [JOK
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OCHOBaHU

https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kinaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBI: oI )eHI/ISI nganSKI/Ie bubmoreia LOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
48 I'enernueckas cBsA3b MEXy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso0.ru/00ad9a50
bu6mmoreka [JOK
49 O06o00611eHre U crucTeMaTu3alys 3HaHU!
- t https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX AieMeHTOB. [lonaTue o bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
IPyIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XUMHUIECKUX bubmorera [JOK
p https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [Tepuonapl, rpymIIbL, IO, TIBI bubmorexa HOK
P > TPYEIRL HOMPYL https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
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saep. M3oTonsl

https://m.edsoo.ru/00ada342

CtpoeHnue 371eKTPOHHBIX 000JI04eK

55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapaKkTeprucTuKa XMMHUYECKOT 0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeHaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaxaIaHuH
DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
58
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoysspHas XUMUYeCKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
62 Crenenp okucienus. OKUCIUTENN U bubnnoreka [JOK
BOCCTaHOBHUTEIH. https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adb33c
65 KontponsHast pabora Ne4 o teme bubnuoreka [IOK

«CtpoeHue aroma. XUMUYECKAsI CBS3bY

https://m.edsoo.ru/00adb486
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[ToBTOpEHUS Kypca XUMuH 8 Kiiacca.

66 I1 i i 1 bubmmorexa [IOK

OJIFOTOBKA K HTOTOBOM KOHTPOJIBHOM o ecso0.ra/00acb076

pabore.

bubmuoreka [JOK

o Flrorona KOHTpOL A pa00Ta : https://m.edsoo.ru/00ad9ch2
. bubnmoreka [JOK

” Ooobuee stamt ' https://m.edsoo.ru/ff0d61c6
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 8 knacc/ FabpuensH 0O.C., Octpoymos WU.T., Chagkos C.A., AKunoHepHoe 061LecTBo

«MN3paTenbcTBO «lIpocBeLLeHmne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MeTtoandeckoe nocobue K yuebHuky O. C. MabpuensaHa «Xumuar. 8 knacc / O. C. Nabpuenad. — M. :

Opoda, 2018. — 109, [3] c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

NHboypok
Cryponeama
NHTepHeTypoK
dokcoops,
dunn






