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IHOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHOU
paboueil mporpaMMbl BOCIIUTaHHS M C YYETOM KOHLEHIIMM INPENoAaBaHusl yueOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oprauuzanuix Poccuiickoit denepanmu.

[IporpamMa mo XxuMmMuu [a€T NpeACTaBICHHE O IeNsAX, oOIiel crpareruu OOy4YeHMs,
BOCIIUTaHUsI U pPa3BUTHA OOyYaroIMXCS CpPEACTBaMHU Y4eOHOIro IpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEAMETHOE COJepKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM U
CTPYKTYpHUPOBAaHME I10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XMMHH, ONIPEAETSAET KOIUUECTBEHHBIE
Y KaUECTBEHHBIC XapAKTCPUCTUKU COACPKAHMS, PEKOMEHYEMYIO ITOCIIEJOBATEIbHOCTD N3yUYEHUS
XMMHHU C YYETOM MEXIIPEIMETHBIX U BHYTPU MPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEW 00YyYaIOLINXCS, ONIPEIENIIeT BO3MOKHOCTH IPEAMETA IS peaTn3aliiu
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENbHOM MpOrpaMMbl Ha YpOBHE
OCHOBHOTO 001Iero oOpa3oBaHms, a Takke TpPeOOBaHWA K pe3yJibTaTaM OOyYeHHs XUMHUU Ha
YPOBHE LieJIel U3y4eHMsI IPeIMeTa U OCHOBHBIX BH/I0B Y4eOHO-IIO3HABATEIBHON JNESATEIbHOCTH
00y4aromIerocsi o OCBOCHHIO Y4eOHOTO COJEpIKAHUSI.

3HaHUE XUMUH CIYKUT OCHOBOM JUIs POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IPEICTaBICHUI O MaTepUAIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
IPEICTaBICHNS O B3aMMOINPEBPALICHUAX YHEPTUU U 00 IBOJIIOLIMHU BEUIECTB B IPUPOJE, O MyTAX
pemieHust TI00aNbHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTUS YEJOBEYECTBA — CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U SKOJIOTUYECKO 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peaqu3ali BO3MOKHOCTEH JUIsl cCaMOpa3BUTHSL U (POPMHUPOBAHUS KYJIBTYPBbI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHAILHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HM, TaKk U B
poQeCCHOHATIBHOM 1EeATENbHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIA/1a Ha €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaroIUXCs;

CHocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSIM, K TPHUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOIMYECKOE OOpa3oBaHHE
00ydJaromuxcs.

JlaHHble HampaBieHHUs B OOYYEHMHM XUMHMM O0ECHEeYMBAIOTCS CHEUU(UKON colepiKaHus
y4eOHOTr0 NpeMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpayKeHHEM 0a30BOM
HayKHd XUMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOILEro 00Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMUMUCS CUCTEMbI IEPBOHAYATIBHBIX NOHATHI XMMHHU, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTJCIIBHBIX 3HAYUMBIX MIOHATUN OPTaHUYECKON XUMUHU.

CrpykTypa coaepskaHUsl MPOrpaMMbl 10 XUMHUH CHOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XuUMHUYeCKOW peaknuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHILMILY IOCJIEI0BATEIbHOIO Pa3BUTHUs 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IpeJCTaBIeHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BEIIECTB B pAaCTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJTHOTO YPOBHS K JJPYTOMY, BBITIOJIHSS
GyHKIUN OOBSICHEHHS U POTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MOJIYUYEHUS N3YYaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUS K HAyYHOMY 3HAHHUIO M METOJIaM MO3HaHus B Hayke. M3yueHne xumuu
MPOUCXOUT C IPUBIICUCHUEM 3HAHUM U3 paHee U3yUeHHBIX yUueOHbIX peaMeToB: « OKpy Karomui
Mup», «bromnorus. 5-7 xknacced» u «Dusnka. 7 Kiace».

[Ipu n3ydyeHun XUMHUH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJNbTYpbl. 3a/ladya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — BaKHEHIINUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
NpUOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS [TPH N3YYEHUH BEIECTB U XUMUYECKUX PEaKIil, B
GbopMUPOBAaHUM U PAa3BUTHUH I[O3HABATEJNbHBIX YMEHUW M UX HPUMEHEHUH B Yy4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOCHUHU MPABHII 0€30MacHOro
0OpaleHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipu u3yyeHMHM XUMHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue IeH, Kak:

— (popmHpoBaHUE MHTEIIEKTYyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMoo0pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY TPUHATHIO DPELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaAmpaBJICHHOCTh OOYYEHHs Ha CHUCTEMATHYECKOE TMPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITEJIbBHOW  ITO3HABATEIIBHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHWI,
bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMSI, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAaYCHUE I Pa3IMYHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie yMEHUN 00BSACHATh U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEr0 MUPA, UCIIOJIb3YS 3HAHUS U OTIbIT,
NOJyYCHHbIE MPU U3YYEHUH XUMHHU, NMPUMEHATh UX IPU PELICHUH MpoOJIeM B MOBCEAHEBHOM
YKU3HU U TPYJ0BO 1€ATENbHOCTH;

— (opmMupoBaHue y 00y4yaronuxcs ryMaHUCTHYECKUX OTHOLICHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHUM Uil BBIPAOOTKU SKOJOTMYECKH LieIecoo0pa3HOro MoBeACHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYKAOUIEH MPHUPOIHON
Cpelibl;



— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LIEHHOCTEW, NOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npodWis 1 HaPaBJICHHOCTH AaJbHEHIIero 00yueHus..

OO0uee YMC10 YaCOB, OTBEIEHHBIX Ul U3yUEHHsI XMMHUU Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanus, coctaBimsieT 136 yacoB: B 8 kitacce — 68 vacoB (2 yaca B Henemio, U3 HUX | dac
ayJUTOpHBIE 3aHATH, 1 yac- camocTosTenbHas paboTa), B 9 kinacce — 68 yacoB (2 ayIUTOPHBIX
YacaBHEIEIIO).

PaGouass mporpamMma y4eOHOro mpeAMeTa XHMHMs COCTaBI€HAa B COOTBETCTBUE C
[Tomoxxennem KkpaeBoro OromkeTHOro  oOmeoOpazoBarenbHoro  yupexaenus "llkoma
JTUCTAHIIMOHHOTO 00pa3oBaHus" B COOTBETCTBHM C  (efepalbHbIM TOCYAAPCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM OOIIEro oOpazoBaHus M sABiserca npuioxenue k OOII OO0
HIxosel JMCTAHIIMOHHOT O 00pa3oBaHMsL.
ITporpamma HarpaBiieHa Ha OCBOEHHE YYAIIUMUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 3/10POBbsI
(denepaabHOrO  roCcyAapcTBEHHOrO  00pa30BaTENBHOrO  CTaHJapTa OCHOBHOTO  OOIIEro
00pa3oBaHMs MO XUMHUHU.



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEleCTB. ATperaTHoe cocTosiHue BemiecTB. [lonsiTue o MeTogax
no3HaHUs B XuMuU. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJBI XMMHUYECKHX JJIEMEHTOB.
[TpocTsie u clioXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckast popmyrna. BaneHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH MIOCTOSTHCTBA
cocraBa BewecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHas MOJIEKYJsIpHas Macca.
MaccoBas 10515 XUMHYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonuuectBo BeniectBa. Moib. MoinsipHas macca. B3auMocBsA3b KOJIM4eCcTBa, MacChl U UMCIa
CTPYKTYPHBIX €IUHHII BemecTBa. Pacu€Tel mo GpopmynamMm XUMHUYECKIX COCTUHEHUH.

®usnyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuuss U e€ INpPU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BellecTB. Xumuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peaxuuit
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYA0H, mpaBuiamMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHust ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONUCAaHUE (DPU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nuecKuX (TJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOAbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOI0ICHNE U
OIMCaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUUYECKUX PEaKIHil (pa3ioKkeHue caxapa, B3auMOIeCTBHE
CEpPHOM KHUCJIOTHI C XJOpuaoM Oapus, paszioxenue ruapokcuaa menu (II) mpu HarpeBanmw,
B3anMoJIeiicTBHE Xkelne3a ¢ pacTBopoM coiu meau (II), n3ydenne cnocoOoB pazzesieHus: cMecei:
C TMOMOIIBI0 MarHuTta, (UIBTPOBAaHWE, BHIMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus,
IPOBEICHUE OYHMCTKU MOBAPEHHOHN COJNM, HAOJIOACHHWE M OINUCAHUE PE3YJbTATOB MPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJIENe MOJeKy
(IapoCTEepIKHEBHIX ).

Baskueiilue npeacTaBUTe M HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IIPOCTOE BEILIECTBO.
Haxoxnenne kucimopoaa B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMyYeHHs] KHCIOpOAa B JlabopaTopud W
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOIU(PHUKAIHS
KHCIIOpOJa.

TennoBoit 3(pdpeKkT XUMHUYECKOW peakluh, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- H
SHAOTEPMHUYECKHUE pEaKIuu. TOIIMBO: Yrojib M METaH. 3arps3HeHHe BO31yXa, YCHUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bopopox — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoa B pupoje, Gpuzndeckue
U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIoco0bl nony4yeHus. Kucinotsl u conu.

MoutsipHbii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®dusnueckue cpolicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpbl. PacTBopuMocTh BellecTB B Bojie. MaccoBas 1ojs BeEIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenkiarypa
OKCcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHrne oKCuaoB.

OcHoBanmsi. Knaccudukainus oOCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBaHuil. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECCKUE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyyenue Kucior.

Conu. Homenknarypa coneil. ®duznueckue U XUMU4eckue cpoiicTtBa coieil. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXKIy KIACCAMH HEOPIraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE CO/IECPIKAaHUS KUCIOpOJa B BO3JyXeE, MOJMyuyeHHE, COOMpaHue,
pacro3HaBaHMe M HM3y4Y€HHE CBOMCTB KHCIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpallleHUs TOpeHHus (moxkapa), O3HAaKOMIIEHUE C
oOpa3lilaMu OKCHIOB M ONHUCAaHHE WX CBOWCTB, TOJIydYeHUE, COOMpaHWE, pAClO3HABaHUE U
W3YYCHHE CBOWCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOKHO MCITOIH30BaHUE BHICOMATEPHAIIOB), HAOIIOACHHE 00pa3Il0B BEIIECTB KOJTUIECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW PpAacCTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMH (HaTpueM H KalbliueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHuEe U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W ILEI0Yel, u3ydyeHue
B3auMoieiicTBus okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METaJIAMHU, PEaKIHii
HEUTpanu3aluu, MOJyuYeHUe HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJIHOTO METaJljia IPYyTUM
U3 PacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «Baxuedmme Kiaccsl
HEOPraHWYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanueckass cucremMa xumMudeckux sjiementos JI. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KJIaCCU(PUKAMU XUMUYECKUX 1eMEHTOB. [IoHsATHE O Ipynmax cXOAHbBIX
AJIEMEHTOB (IIETTOYHBIC U MIET0YHO3EMENbHBIC METAILIbI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTepHbIE OKCUIBI U TUIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuMH4eckux osiemeHtoB [, .
MenneneeBa. KoporkomepuoaHas W yMHHONEpUoaHas ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
ob6osouek aroMoB TepBbIX 20 xuMuueckux djemMeHTOB Ilepuommueckorr cucremsr J[. U.
MenaeneeBa. XapakTepUCTUKAa XMMUYECKOTO 3JIEMEHTA MO €ro MoJiokeHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIAM U IIEPUOAAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. Jl. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenens okucienus. OKMCIUTENIbHO-BOCCTAHOBUTENbHBIE peaku. [Iporecchl okucienus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUIA
LMHKA C pacTBOpaMu KHUCIOT M ILIEJI0YEH, MTPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIMUTEITFHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COSTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIISAETCS
Yyepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHATHH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KJacCU(pUKalusi, MNEePUOJUYHOCTb, HAOIIOACHHE, OSKCIIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJIEINb, SIBICHUE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJEKTPUYECKHM 3apsiji, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
MCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMHUYECKasl peaKIus

Ilepuonnueckuit 3akoH. Ilepuomuyeckas cucrema xumuueckux oanemeHtos [[. H.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajaus, KaJIbLUS U HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMYECKHX PELIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUECKHX peakluil Mo pa3IMYHbIM MpH3HAKaM (IO YKCIY U COCTaBy
Y4aCTBYIOIIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3D (PEKTy, 10 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpPaTUMOCTH, T[I0 YYacTUIO KaTamu3aropa). OJK30- H
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsatue o
katanuse. [IonsaTue o xumuueckoMm paBHOBecHH. DAKTOPBI, BIUSIOMIKE HA CKOPOCTh XUMUYECKOU
peaKIu ¥ MOJI0KEHHE XUMUUECKOTO pPAaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBIE€HUE YPaBHEHHU OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHMEM METO/Ia MIEKTPOHHOIO OallaHca.



Teopust PAEKTPOTUTAYECKON AUCCONMALIMKU. DJIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHU3M JUCCOIMAIUU BEIIECTB C Pa3JIMYHBIMU BUAAMHU XUMHUUYECKOU CBsA3U. CTeneHb
mucconuaiuu. CUIbHBIE U cTa0ble SJICKTPOIHUTHI.

Peakiun woHHOTO 0OMEHa. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NPEJICTABICHUA 00 JJICKTPOIMTUYECKON Auccoruanii. KadecTBEeHHbIE pEaKIMUu Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIISAIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTauoB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakuuu OT BO3JAECUCTBHUS PpPa3IUYHBIX
(bakToOpoB, UCCIIETOBaHKUE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHCJIOT, I1IeJ04ei U coseil (BO3MOKHO UCIIOIb30BaHUE BUIEO MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKK MPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICTICHHE Ta3a, 00pa30BaHHE BOJIbI), OMBITOB, WJLIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluil (FrOpeHHe, peakluu pa3ioXKeHHs, COCAUHEHUs), paclio3HaBaHUE
HEOPraHWYECKUX BELIECTB C IOMOLIBI0 KAauyeCTBEHHBIX pEAKUWA Ha MOHBI, pEIICHUE
HKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemetanbl 1 MX coeIUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crenienn okucieHus. CTpoeHne U (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XVMHYECKHE CBOHCTBA Ha IMpUMEpPE Xjopa (B3aUMOJECHCTBHE C METalJaMM, HEMETalllaMH,
mienouamu).  XuopoBopopod. ConsiHast KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JleiicTBrue Xjopa U XJ0pOBOJ0OPO/Ia Ha OpraHu3M 4YesioBeKa. BaxkHeiime XIopuibl
U UX HaAXO0XJCHHUE B IPUPOJE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MUYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKALIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEphl Kak
MPEICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oO1mme Kak MmpeacTaBUTeNsl Kiiacca KUCIIOT | crielupuyeckue). XuMUIeCKUe Peakilnu, JIekKalnue
B OCHOBE IPOMBIIIUIEHHOTO CII0CO0a MOyueHus: CEpHON KUCIOTHI. [IpMeHeHne cepHON KUCIIOTHI.
Conu cepHOUl KHCIIOTBHI, KauyeCTBEHHAs peakius Ha cyinbdar-uoH. HaxoxaeHue cepel u eé
COCIMHEHUHN B IpUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeibl COCAUHEHUSIMU CEPbI
(KHCTIOTHBIE 10K, 3arPA3HEHUE BO3LyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHUS.

OO6mas xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENEeHH OKHUCIEeHMs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHe Hu
XUMHUYeCKHe cBolicTBa. KpyroBopoT a3zora B mpupojie. AMMUAK, ero GU3N4ecKrue U XUMHUCCKUE
CBOICTBa, Mony4deHue u npuMeHeHue. Comu aMMOHUS, UX (PU3HUYECKHEe U XUMUYECKIE CBOMCTBA,
npuMeHeHrne. KauecTBeHHasl peakuus Ha MOHbI aMMOHUsS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
bu3nveckue W XMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENA Kiacca KHCIOT |
cnenududeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX
ynoOpeHuii. XUMHYECKOe 3arps3HEHUE OKPYIKAIOMIEH cpebl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOYBBI M BOAOEMOB). Docdop, ammoTpomHble MOAMGPUKAIII
docdopa, puzmueckue n xumudeckue cpoiictBa. Oxcun docdopa (V) u dbochopnas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEPaAJIbHBIX YA0OpEHHIA.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHUA. YTJepo/, aJlFIOTPOIHbIE MOAU(UKAIINK, PAaCIPOCTPAaHEHHE B
npupoje, Gu3ndecKkue U XMMUIecKrue cBocTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcunsl yraepoaa, ux GU3NYECKUe ¥ XUMUYECKHE CBOWCTBA, JCWCTBHUE HA )KUBBIC OPTAaHU3MBI,
MOJTydYeHHEe U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIO0TE3a TI100aIbHOTO TOTEIJICHHUsI KIMMaTta, MapHUKOBBINA 3(QdeKkT. YronbHas KUCIoTa U e
coiu, UX (U3MYEecKHMe M XHUMHUYECKHE CBOMCTBa, MolydeHHe U npumeHeHHe. KauecTBeHHas
peakuus Ha kapOoHaT-MOoHKL. Vcronk30BaHne KapOOHATOB B OBITY, METUITUHE, TPOMBIIIIICHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHUSX yriepoia
(MeraH, 9TaH, STUJICH, alleTUJICH, TAHOJ, TIULEPUH, YKCyCHas KUclioTa). [[pupogHbie ICTOYHUKU
YTIEBOIOPOAOB (yTOJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OE€H3MH), UX POJIb
B OBITY M NPOMBINUICHHOCTH. [ToHSITHE O OMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax,
yIJaeBOJax — M HMX POJIM B JKU3HU 4YelloBeka. MaTepuaibHOE €JUHCTBO OPraHMYEeCKUX H
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBONCTBA, MOJy4eHHWE W TPUMEHEHUE.
Coenunenuss kpeMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaskHeimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOTO UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3ll0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEeaKluil Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (GU3NUECKUe U XUMUYECKHE CBOMCTBA TaJlOre€HOB M MX COCIUHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3lamMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOMIOJCHWE TMporecca OOyriaWBaHHMS  caxapa TMOJ  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, H3yYEHUE XUMHUUECKUX CBONCTB pa30aBlIeHHOW CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOHN peakiuu Ha cyib(paT-HOH W HaONIOJeHUE TMpH3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHCHUU
(BO3MO>XHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (OCPOPHBIX YI0OpEHUIA,
MoNlydeHue, coOMpaHue, pacro3HaBaHUE © HW3YYCHHE CBONCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha HOH aMMOHHUS U (ocdaT-uoH U U3YICHHE MTPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUANIOB), H3Y4YEHHE MOJelied KpUCTAIMYECKUX peIEToK anMasa, rpadura,
dymnepeHa, 03HAKOMIICHHE C TIPOIIECCOM aJICOPOITUU PaCTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM
YTIEM U yCTPOMCTBOM MTPOTHUBOTA3a, MOJTy4YeHHEe, COOMpaHue, paclio3HaBaHUE U U3YUCHHE CBOKCTB
VTJEKUCIOro ra3a, MpOBEJACHHE KAauyeCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U
U3y4YeHHE TMPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJICHHE C TPOAYKIHMEH CHIMKAaTHOU
MPOMBINIICHHOCTH, PEIIEHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110 TeMe «BakHeiiie HeMeTauibl U uX
COEIUHEHU.

MeTaJi1bl M MX COeITMHEHH S

OO61ast XxapaKTepuCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX MOJIOKEHUS
B Ilepuonnueckoii cucreme XxuMuueckux diaeMeHToB JI. 1. MenneneeBa U CTpOCHHUS aTOMOB.



Crtpoenne MetayioB. Metajinueckas CBSI3b M META/UIMYECKas KPUCTAIIMYECKash peleTka.
DNEKTPOXUMUYECKUNA psAJl HampsokeHUd MetamioB. dusnueckne M XMMHYECKHME CBOMCTBA
MeTaymioB. O0mme croco0bl MONyYeHUsT MeTaIoB. [IoHATHE O KOPPO3HH METaNIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YyTyH, AIOPATIOMHHUNA, OpOH3a) M HX
MIPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounbie MeTauibl: NONOKEHUE B [leproanueckoi cucTeEMEe XUMUYECKUX AIEMEHTOB /1.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXJIEHHE B npupoje. PU3NUECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCHUIIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAI0B U MX COCAUHECHUM.

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM U KaJIbLUI: 1T0JI0KeHUE B [lepuoanyeckon cucreme
xuMmuueckux aemeHtoB . M. MenneneeBa, CTpoeHUE MX aTOMOB, HaxOXXJAECHUE B MPHUPOJIE.
dusnyeckre U XUMHYECKHE CBOMCTBA MarHus W Kajdblysd. BakHelIlnne coequHEHUST KaJIbIUS
(oxcua, TuAPOKCH I, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme xumuyeckux snemeHtoB J[. U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHS.

Kenezo: mnonoxenue B Ilepumomnueckodt cucrteMe xumuuyeckux osnementoB JI. M.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MOJTy4YEHHUE.

Xumuueckuil Ixcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIOB U CIUTABOB, UX (DU3MYECKUMH CBOWCTBAMU, U3YUYCHUE
PE3yNBTaTOB KOPPO3HH METAIIIIOB (BO3MOKHO HUCIIOJIb30BAHKUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KalbIlUsd W HATpUs C BOJOH (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB KECTKOM BOJBI, MpOIlECCAa TOPEHHS >Kele3a B
Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaklMil HAa MOHBI: MarHus, KalblUs, aIIOMUHUS, LKUHKA, xene3a (II) u xenesa
(ITI), menu (1), HaOmrOMEeHHME W OMHCAHUE MPOIIECCOB OKPAITMBAHMS TIJIAMEHU MOHAMU HATPHS,
KaJIisg ¥ KaJbIs (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOMCTB THJIPOKCH/JIA aTFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelIIe MeTalbl U UX COCIUHEHUS).

XuMHus 4 OKpY:KamoLas cpeaa

BemectBa m Matepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMoImp MpU XUMHUYECKUX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYKaroleh cpesl (IpeenbHas JOIMyCTUMas KOHIICHTPaIUs
BemecTs, ganee — [1J1K). Poib XxuMum B permeHun 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuit yIxcnepumenm:

U3y4eHHe 00pa3IioB MAaTePUAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MAaTEPUATIBI).

Meostcnpeomemnuwie ceasu

Peanu3zanusi MeXnpeIMETHBIX CBA3EH MPU U3YYEHUU XUMHUHM B 9 Kilacce OCYIIECTBISETCS
4yepes3 UCIOJIb30BAHKUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX TIOHATHUN, TaK U MMOHITHH, SBISIONUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATHU3,
CHUHTE3, Kiaccu(uKanus, TMEPUOTUIHOCTh, HAOIIOJCHUE, OKCIIEPUMEHT, MOJICIUPOBAHHUE,
U3MEpEHHNEe, MOJIETh, SIBJICHHUE, TAPHUKOBEIN 3(PEKT, TEXHOIOTHUS, MaTePHAIIBI.



@dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H3O0TOIIH,
pPaZMOaKTHUBHOCTb, MOJIEKYJA, JJIEKTPHUUECKUH 3apsii, MPOBOJHUKH, IOJYNPOBOJHUKH,
TURJIICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHHWE BEIIECTBA, TIas,
pacTBOp, paCTBOPUMOCTh, KPHCTAJUTNIECKAs PEIIETKA, CIIIaBhl, (pr3ndecKkue BeTNUNHBI, CTMHALIBI
M3MEpEeHNs, KOCMHYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COITHIIE.

Buonorusi: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE IOPOJBI, IOJE3HbBIE
MCKOIIaeMbI€, TOTUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pE3yJbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO OOHIEro 0oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHsI XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHHOM IEATEIHHOCTH B
COOTBETCTBUM C  TPAJAUIHUOHHBIMU  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT MpOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COLUAIN3AIMU 00YYarOIIHUXCS.

JIM9HOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPUEHTAIMUA W PACHIMPEHUE OIBITA JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpMoOTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOMICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPHYECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUEHUs XUMHYECKOW HAyKH B KU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX TOCTHKEHUSIX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 ycTpoicTBe
Mupa 1 o0IIecTBa;

2) rpa:kIaHCKOr0 BOCIIUTAHUSA:

IPEJICTABICHUST O COIMAIBHBIX HOpPMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HOMCCIIeIOBATEIbCKOM, TBOPUYECKOM M JAPYTrUX BHAAX MACSITEIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HOM COBMECTHOM NIEATEIBHOCTH MPHU BHITIOJTHEHUH Y4eOHBIX, TO3HABATENILHBIX 33134,
BBIMOJHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOILM B Mpoliecce 3TON yuyeOHOH AesITeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEACHHE U TIOCTYTKU CBOMX TOBAPHUIIEH C TO3UIINN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XHUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd U COCTABIISIIOIIME OCHOBY IS
MOHUMAaHUS CYIITHOCTA HAYYHOW KapTHHBI MUPA, IIPEICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS IPUPOJIBI, B3AUMOCBSI3SX UEIOBEKa C IPUPOIHON CPEIOH, O pOJIM XUMHH B MTO3HAHUU
3THUX 3aKOHOMEPHOCTE;

MO3HABATE/IbHBIE MOTHUBBI, HAIMPaBJICHHbIE HA MOJy4YeHHE HOBBIX 3HAHUW MO XUMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAONIOJaeMbIX MPOIECCOB M SBJICHUI, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KyJIbTYPBhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHUI;

UHTEpec K OOyUYEHHIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M HCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPAaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBb:

OCO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3710POBBIO, YCTAHOBKHU
Ha 370pPOBBI 00pa3 >KU3HU, OCO3HAHUE TIIOCIEACTBUU W HENPHITHE BPEIHBIX MPHUBBIYCK
(ymoTpebsieHHsI alIKoToJiss, HAapKOTHUKOB, KYpPEHHs), HEOOXOJUMOCTH COOJIOJICHUS TPABHII
0€30MacHOCTH IPU OOPAIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOM KU3HU;



5) TpyaoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPodeccuii u Tpyia pa3iIudHOro pojia, yBaKEHHE K
TPYZY U pe3yjbTaTaM TPYA0BOU AESITEIbHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHNUS IPEAMETHBIX
3HaHUW 1O XHUMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYaJIbHOW TPAEKTOPUU MPOJOIKEHUS
o0Opa3oBaHusl ¢ y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB U TOTPEOHOCTEH, YCHEIHOW MNpo(hecCHOHANBHOW JESITEIbHOCTH U Pa3BUTHA
HEOOXOIMMBIX YMEHUN, TOTOBHOCTh aJalITUPOBATHLCS B TPO(ECCHOHATEHON Cpeie;

6) IK0JI0rM4eCcKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOro M 0E30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOULICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXHUYECKOMY 370POBBIO,
OCO3HAHWE IIEHHOCTU COOJIIOICHUS TTPaBUiI O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK)K€ B CUTYyalUsIX, YTPOXKAIOIINX 3J0POBbIO U )KU3HU JIOAEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, OJTyYaeMble PU U3YUCHUU XUMUH, [T PEIICHUs 3a/1a4,
CBA3AHHBIX C OKPYXKAIOLIEH INPUPOJHON CPEAOW, Ul IOBBIMICHHUS YPOBHS JKOJOTMYECKOU
KyJIbTYpPBbl, OCO3HAHUS INI00ATLHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTeil MX pelieHus
MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJILHOW, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHLUIM, TUNoTe3a, (akr, CUCTeMa,
IpoIlecC, SKCIEPUMEHT U JIPYTroe.), KOTOPbIe MCIONIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN M3 ATHX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOM KapTUHE MHpa, U yHHUBEpcajbHble yueOHbIE NeWCTBUA (TIO3HABATENbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yUYeOHOM eI TeTbHOCTH.

ITo3naBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3zoBrble JJornyeckue aeiicTBHA:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUST IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBIC]I XUMUYECKUX MOHATUN (BBIIEATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATh
B3aMMOCBSI3b C JIPYTMMHU TOHSTUSMH), UCIOJb30BATh MOHATHUS A OOBSICHEHHUS OTACIbHBIX
(GakTOB U SIBICHUI, BBIOUPATh OCHOBAHUS U KPUTEPHUH IJIs KIacCU(PUKAIIMN XMMHUECKHUX BEIIECTB
U XUMUYECKUX DPEaKIUil, ycTaHaBIMBaTh NMPUUYMHHO-CIICIACTBEHHBIE CBSI3U MEXIy OOBEKTaMu
U3yYEHUs, CTPOHUTH JIOTUYECKUE PACCYXAEHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, [0 AHAJIOTHH),
JIEJIaTh BbIBOJIbI U 3aKJIFOUEHUS;

yMEHHE MPUMEHSITh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa3oBBIBATh MIMPOKO
OpUMEHSeMbIe B XUMHH MOJICNIbHBIC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI JIEMEHTA),
XUMHYecKkass (GopMysina M YpaBHEHHE XHMHUYECKOH peakUuu — TpU pElIeHUH Y4eOHO-
MIO3HABATENIBHBIX 3a/a4, C YYETOM OSTHUX MOJEIbHBIX MPEACTABICHUNA BBIIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM U3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEILIECTB U
XUMHUYECKHX PEaKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBSI3U U
IIPOTUBOPEYMS B U3yUaEMBbIX IIPOLECCAX U SIBICHUSIX.

Ba3zoBrbIe ucciaenoBareLCKHAE AeHCTBHSA:



yYMEHHE HCIOJIB30BaTh MOCTABJICHHbIE BONPOCHl B KaueCcTBE MHCTPYMEHTA IO3HaHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3alMM U MPOBEICHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOATEIbHO MPOTHO3UPOBAThH €TI0
pe3ynbTar, (HopMyIUpoBaTh OOOOMICHHS M BBIBOJBI 110 pPE3yJbTaTaM IMPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHON paboTe.

PabGora ¢ undopmanmeii:

yMeHHE BbIOMPAaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOJIyIaeMyI0 U3 Pa3HBIX UICTOYHUKOB (HAy9IHO-TIOMYJISIpHAs INTEpaTypa
XHUMHUYECKOT'0 CO/IEpIKaHus, CIIPaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE IPUMEHATh Pa3IUnYHbIE METOJIbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YI€OHBIX M MIO3HABATEIBHBIX 33724
OTIpeNeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacCTH HUCMOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMPATH ONTUMAIbHYIO (OpPMY MpEICTaBICHUS
uH(pOpMAILlMM W WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4yll HECJIOKHBIMU CXEMaMH, JUarpaMMaMu,
Ipyrumu GpopmamMu rpaduky U ©X KOMOUHALUAMU;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B MpolEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO X03sIiiCTBa U TpaHCHOpTa
Ha COCTOSIHUE OKPY>KAIOLIEH IPUPOJHON CPELBI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auagora W (WJIW) JIUCKYCCHM) TIO CYIIECTBY
oOcyxxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATh MMOJYYEeHHBIE PE3yJIbTaThl IO3HABATEIBHOM JAESITEIIbHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3CHTALUI0 PEe3yJbTaTOB BBHIMOIHEHUS XUMHYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHUIO CBOWCTB
BEIIIECTB, YU€OHOT O MMPOEKTA);

YMEHHUsI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMUKAIOMIMX MpoOJieM Ha OCHOBE yuéra
OO0IIMX WHTEPECOB M COIJIACOBAHMS TMMO3UIUN (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMSL COBMECTHBIX AEUCTBUI, ONPEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JPyTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eiiCTBHS:

YMEHHE CAMOCTOATEIbHO ONPENENSITh LeNU AeSTeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOosee 3P PeKTUBHBIE CTIOCOOBI peIIeHHs yUeOHBIX U MT03HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM I€UCTBUM ITPU BHITIOJIHEHUH 3aJaHUI
C y4éTOM TNOJy4YeHHUs HOBBIX 3HAHUN 00 M3ydyaeMbBIX OOBEKTaX — BELIECTBAX M PEAKIUIX,
OLICHMBAaTh COOTBETCTBUE MOJIYUYEHHOIO pe3yJibTaTa 3asBICHHOM 1€, YMEHUE UCIIONIb30BaTh U
aQHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIIOBUHU 3a/1aHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanbHON pabodell mMporpamMMoM, BBIICISIOT: OCBOCHHBIC



oOydJaronuMucs Hay4dHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBMIA, crenuduueckue s

HpeI[MeTHOﬁ O6J'IaCTI/I «XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, C€TO
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYallUsX.

K xonmy oOydeHust B 8 Kiiacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCS YMECHUM:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX ITOHATUN: aTOM, MOJIEKYJIA, XUMUYECKUN
3JIEMEHT, TMPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENbHAsi aTOMHas M MOJEKyJsipHas Mmacca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast J0JIsI XMMUYECKOTO JIEMEHTA
B COCAWHEHWM, MOJSIPHBIH 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COJIb,
3EKTPOOTPHUIIATENLHOCTD, CTENICHb OKUCIICHUS, XUMUYecKas peakius, Kiiaccupukanus
peaKIuil: peakluu COCANHEHUS, PEAKIINK Pa3JI0KEHUsI, PEAKLIUN 3aMEILEHNs, PEaKuU
0o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIMH, TEIUIOBON 3((EKT peakluu, sApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aroma, XUMUYECKas CBS3b,
MOJISIPHAsE M HENOJIsIpHAsi KOBAJIEHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBop, MaccoBas A0 BellecTBa (IPOLEeHTHAs! KOHILIEHTpAaIKsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHI M NPUMEHSTH 3TH
MOHATUS MIPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY [UIA COCTaBJICHUS (OpMyn BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpeNieNATh BAJCHTHOCTh aTOMOB 3JEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
OTIpeNIeNIEHHOMY KJIACCy COEIMHEHHH 1O (OopMysnaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenaeneeBa: 1EMOHCTPUPOBATH
[IOHUMAHUE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX DJJIEMEHTOB OT HX
nosioxkenus B Ilepuonnueckol cucTeMe, 3aKOHOB COXPAaHEHUS MAcChl BEILECTB,
ITOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

ONHKCBHIBATh M XapakTepu3oBaTh Tabmuunyio Qopmy Ilepuoanueckoir cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh IMOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«nobounas moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
o0o3HavyeHusi, KOTopele uMeroTcss B Tabnuue «lleprnoguyeckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIeMEHTOB (COCTaB M 3apsa sapa, oOliee 4YHCIO 3JICKTPOHOB H
pacnpeeseHre ux Mo 3JIeKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKHE
peakiuu (MO YHCIY M COCTaBYy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY
addexry);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMYHBIX
KJIaCCOB,  IOATBEp)KJas  ONHWCAHUE IMPUMEpPaMHM  MOJIEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUM B PAa3JIMUHbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MAaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hopMyIie COeTMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, IPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUN;



IPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3AINI0, KiIacCU(UKAlLNIO, BBIABICHHE NPUYHMHHO-
CJIEICTBEHHBIX CBS3€M — JJI M3Yy4YEHHUS CBOMCTB BEIIECTB M XMMHYECKUX PEaKIIHA,
€CTECTBEHHO-Hay4YHbIE METO/Ibl TO3HAHUS — HAOI0ACHHE, U3MEPEHNE, MOJICINPOBAHUE,
HKCIEPUMEHT (peabHbI U MBICTICHHBIH );

cleoBaTh IMpaBWJIaM IIOJb30BaHUS XHMMHUYECKOW TOCyAOM U J1abopaTOpPHBIM
o0opyZOBaHHEM, a TaKXe IMpaBWiIaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKLHSMHU T10 BBITIOJTHEHUIO TAOOPAaTOPHBIX XUMUYECKUX OTBITOB 10 MOJIyYEHHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJAa U KHUCIOpPOJA), NPUTOTOBICHUIO
pacTBOPOB € ONpPEAEIEHHON MAacCOBOM J10JI€H pacTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATh
Y MPOBOJNUTHh XMMHYECKUE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TOMOIIBIO UHANKATOPOB (JIAKMYC, (heHOTIPTaTICHH, METUIIOPAHK U JPYTHUE).

K koHmy oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIITUXCS YMECHHM:

pPacKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSTHIA: XMMHUYECKUU SJIEMEHT, aToM,
MOJIEKYJ1a, NOH, KATUOH, aHMOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAICHTHOCTb,
3EKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOHM A(PEeKT peakiuu, MOoJab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJIEKTPOIUTHI, DJIEKTPOTUTHYECKAs JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC PEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTAaHOBJICHHE, aIOTponus, amMpOTepHOCTb, XHWMHYECKass CBS3b
(koBaJleHTHasl, HOHHAs, METAUTMYecKas), KPUCTAIMYECKass pemérka, KOoppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW pEakiuu, MpeleabHO JOMyCcTUMAast
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MIOHSITHS TIPU OMTMCAHUH BEIIECTB U MX MPEBPAIICHHIA;

UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY JJIi COCTaBJeHHS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUN;

ONpeAeNaTh BaJeHTHOCTh M CTENEHb OKUCICHHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAMJICKHOCTH BEUIECTB K OMNPEACIEHHOMY
KJIacCy COeNMHEHUN Mo QopmyiiaMm, BHJ XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJJINYeCKasi) B HEOPTaHWYECKUX COCAMHECHHSX, 3apsj HOHA IO XUMHUYECKOM
dbopMmyIe, xapakTep Cpelbl B BOJHBIX PACTBOpPAaX HEOPTaHWYECKUX COCIUHEHUH, THUII
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro MOHMMAaHKE: ONHUCHIBATh M XapakTepu3oBarth Tabaumunyio Gopmy [lepuomndeckoii
CUCTEMbl XMMHMUYECKHMX OJJIEMEHTOB: pa3nyaTh MOHATUSA «rjaBHas mnoarpynmna (A-
rpynma)» u «mnoboyHas moarpymma (b-rpynma)», Mameie W OOJBIINE TIEPHUOJIBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPHIE UMEIOTCS B TIEPUOINYECKON TaOIHIIE, C YHCTIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sjpa,
o0111ee YMCII0 AIEKTPOHOB M PACIIPEACIICHUE MX IO AJICKTPOHHBIM CJI0SIM), OOBSICHATH
o0miye 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB JJIEMEHTOB U HMX COCIWHEHUN B
mpeJienax MallbIX IEPUOO0B U TJIABHBIX MOATPYII ¢ YIETOM CTPOCHHUS UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKHE
peakiuu (M0 YMCIY M COCTaBYy YYacCTBYIOIIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY
3 dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHHUS XUMUUECKUX JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBATh) OOLIMEe M cHenu(HUUecKHe XUMHUYECKHE CBOMCTBa
IPOCTBIX U CIOKHBIX BEIIECTB, IOATBEPAKAAsl ONMCAHNUE IPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIX YPABHEHNI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;

COCTABJIAITh YPABHEHMS DJIEKTPOJIMTUYECKON JUCCOLMALUU KUCIIOT, LIEJI0YEN U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pEeaKUUii MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEP)KIAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAY BEILECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa 3THX pPeakLui;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MOYKHOCTH
IPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUN B Pa3JINYHBIX YCIOBUSAX;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa M0 (popMyJie COeTUHEHHs, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBoOpe, MPOBOJUTH PAcUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

coOuoaTh IMpaBWja IOJIb30BaHUS XUMHMYECKOW TOCYIOM W J1aOOpaTOpHBIM
00OpyIOBaHHEM, a TaKKe IpaBHia OOpalleHUs C BELIECTBAMH B COOTBETCTBHU C
MHCTPYKIMSMHU T10 BBITIOTHEHUIO JTJAOOPAaTOPHBIX XUMUYECKUX OTBITOB 10 MOJIYYECHHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpoMHI-, MOAMI-, KapOoHar-, ¢docdar-,
CHJIMKAT-, Cynb(haT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHS W HWOHBI HM3YYECHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMAaTU3AlMIO, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX
CBA3CH — JUI1 M3Y4YEHHMs] CBOWMCTB BEIIECTB M XMMHMYECKHX DPEAKIMH, €CTECTBEHHO-
Hay4HbIE METO/1bI IO3HAHUS — HAOJI0ACHUE, U3MEPEHHE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO yacoB
Ne HaumeHoBaHue pa3iesioB u daekTpoHHbIE (LU(POBHIE)
KouTtpoJabHbie [MpakTH4eckne
n/n TeM MPOrpaMMBblI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznen 1. IlepBoHavanbHble XUMHYECKHE IOHATHUSA
Xumust — BakHas 00J1aCThb
11 €CTEeCTBO3HAHUS U 6 0 5 bubmuoreka [{OK
' MPAKTUYECKOUN JAEATETbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BeitecTBa 1 XUMHUUYECKHE 14 | 0 bubmmnoreka LIOK
' peakunu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Paznen 2. BaxHeilline nmpeacTaBuTe i HEOPraHMYeCKUX BellecTB

)1 Boznyx. Kucnopoa. Ilonstue 6 0 1 Bubmuotexa [JOK
00 okcuax https://m.edsoo.ru/7f41837c
9 Bonopoa.Ilonstue o kucinorax 2 0 1 bu6nuorexa LIOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 4 0 1 but6mmoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 12 | 1 bubmunoreka LIOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuognueckas cucrema xumnieckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCINTENIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




[Tepuonuueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 6 bubmunoreka LIOK
’ XHMHYECKUX djieMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aToma
XUMHYECKast CBA3b.
3.2 OKHUCIIUTETLHO 9 buGnnorexa [IOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
u 15
TOro 1o pasieiy https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmmorexa IOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne n/m P Kontpoannsie | IlpakTudeckne p
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
L1 [ToBTOpeHue u yriayOneHrue 3HaHUN 5 0 0 bubmmoreka [JOK
’ OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 3 0 0 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 2 ] 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 16
Pa3zgen 2. HemeTaJILI M HX COeTUHEHU ST
71 OO01mast xapaKTepruCcTUKa XUMUIECKUX 4 0 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["aorensr https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTUKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubnmorexa LHOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX Eub 1OK
nonmoTexa
2.3 VA- LA 6 0 1
DTICMEHTOB FPYmIEL. ASOT, ocop u nx https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 10 1 2 bubmmorexa [OK
. . by ' pot https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHEHUS




Hroro no pazgeny

26

Pa3zgen 3. MeTaauabl M HX COeANHEHUA

bubanorexa [HOK
31 Obuge ceoficTea MeTanIoB 4 https://m.edsogru/7f413636
bubnmorek K
32 Bakueime MeTauibl M UX COeIUHEHUS 16 htt:s://ri.:dszgri 76412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemectBa 1 MmaTepuanbl B AKHU3HU YEIOBEKA 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Ha3Banue MmoayJist
PeszepBHoe Bpemst 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB eKTPOHHBIE
Ne Hara
n/ | Tema ypoka B A-8yJIHTOp K I - uuposbie
yp cer | ppe; OHTPOJILHBI PAKTHYECKHU \ 06pPaIOBATEIHLHbIE
n 0 C- e padoThbl e padoThI !
pecypcsl
CaMOCTOSTEIIbHBI
e
HNuctpykrax o Th. A
bu6nmuoreka [JOK
[Ipenmer xumuu. Ponb
1 0 0 https://m.edsoo.ru/ff0d210
XUMHH B KU3HHU YCIIOBEKA. .
Tena u Bemecrsna. B
C bu6mmoreka [IOK
IlonsTue o MeTomax
1 0 0 https://m.edsoo.ru/ff0d227
[MO3HAHUS B XUMUH. .
[TpakTrueckas padota Ne 1
«IIpaBwia paboThI B
abopaTOpUM U MPUEMBI
Bbu6nmuoreka [JOK
oOparieHus ¢ A
1 0 1 https://m.edsoo.ru/ff0d23d
1a00paTOPHBIM .
00opyIoBaHUEM. -
HaGmronenus 3a ropsimeit
CBEUCily.
C Bbu6nmuoreka [JOK
YucTeie BElleCTBa U
1 0 0 https://m.edsoo.ru/ff0d2a6
CMECH. .




[TpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha

Bbu6nmuoreka [JOK

5 https://m.edsoo.ru/ff0d28¢
MIpUMEPE OYUCTKH g
MTOBAPEHHOM COJIN ). B
CrniocoObI pa3ieacHus bubmmorera [IOK
6 N P https://m.edsoo.ru/ff0d26¢
cMecei.
a
bu6nuoreka [JOK
ATOMHO-MOJIEKYJISIPHOE
7 https://m.edsoo.ru/ff0d2d5
yUEHHE.
0
XUMHUYECKHE PJIEMEHTHI. bubmuorexa [JOK
8 3Haku (CUMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHUYECKUX DJIEMEHTOB. 8
3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB. bubmuorexa [JOK
9 Xumuueckas popmyia. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB e
XUMHUYECKUX DJIEMEHTOB.
CocraBienue Gpopmy 1Mo
bu6mmoreka [IOK
BaJICHTHOCTH.
10 https://m.edsoo.ru/ff0d523
Onpenenenue 0
BAJICHTHOCTH TI0 (popMyIIe. B
OtHocuTeNnbHAs aTOMHAs bubmnorexa [JOK
11 Macca. OTHOCUTENbHAS https://m.edsoo.ru/ff0d323
MOJICKYJISIpHAsI Macca. c
MaccoBas nost bubmuorexa [JOK
12 XHMHUYECKOI0 3JIEMEHTA B https://m.edsoo.ru/ff0d350

COEIUHEHUU.

C




dusunueckue u

Bbu6nmuoreka [JOK

13 XUMHUYECKHE SIBIICHUS. https://m.edsoo.ru/ff0d37f
XuMuyecKasi peakius. a
IIpu3Haku u ycnoBus bubnuoreka [IOK
14 MPOTEKAHUSI XUMUYECKHUX https://m.edsoo.ru/ff0d3al
peakiuii. 6
3aKOH COXpaHEHMS MACChI bubnumoreka [IOK
15 BEILIECTB. XUMHUUECKHIE https://m.edsoo.ru/ff0d3b8
ypaBHEHHUSL. 8
M. B. JlomoHOCOB — bubmorexa [IOK
16 . https://m.edsoo.ru/ff0d40c
YYEHBIA-IHIIUKIIOTICTUCT. 4
Knaccudukanus
. bu6mmoreka [IOK
XUMHYECKHUX PEaKIIHid
17 https://m.edsoo.ru/ff0d3{3
(coenuHeHus, pa3ioXKeHus, 4
3aMelIeHus, OOMEHa). B
BrIunciaeHus Macchl
BEIIIECTBA BEIIICCTBA I10 bubmmorexa LOK
18 https://m.edsoo.ru/ff0d570
YPaBHEHHUSIM XUMHUYECKHIX 9
peaKuuid. -
KonTtpoabsnas padora bubnuoreka [IOK
19 Nel o reme «BemectBa u https://m.edsoo.ru/ff0d429
XAMHYECKUE PEAKIIAN». 0
O06o0meHue u
. bu6mmoreka [IOK
cucTeMaTu3als 3HaHUH
20 https://m.edsoo.ru/ff0d2a6

o Teme “BemiectBa u
XUMHUYECKHUE PEaAKIINN.

4




AKP Nel. Bozgyx —
cMech razoB. CocTas

Bbu6nmuoreka [JOK

21 Bo3ayxa. Kucimopon — https://m.edsoo.ru/ff0d448
3JIEMEHT U MPOCTOE e
BerecTBo. O30H.
duznueckue u
XHMHUYECKHE CBOMCTBA Bbu6nuoreka [JOK
22 KHCJIOpoJia (peakiuu https://m.edsoo.ru/ff0d461
OKHCJICHHUS, TOPEHHE). 4
[TonsiTHe 06 OKCcHIAX.
Crioco0bI ToTydeHust
Bbu6nmuoreka [JOK
KHCJIOpOJia B JabopaTopun
23 https://m.edsoo.ru/ff0d497
Y TIPOMBIIIUICHHOCTH. .
[TpumeHeHne KUCI0poa. -
Tennooii 3 dext
XUMHYECKON peaKInu,
TIOHSITHE O bubmuorexa [JOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d479
ypaBHEHHH, IK30- U 0
SHAOTEPMHUYECKUX
peaxusx.
[TpakTudeckas padora Ne 3
bu6mmoreka [IOK
o teme «Ilomyuenue u
25 https://m.edsoo.ru/ff0d4ae
cobupaHue KUCIOpoAaa, 5
W3yYECHUE €r0 CBOMCTBY. B
TomnuBo (HedTh, yrob U
bu6mmoreka [IOK
MeTaH). 3arpsi3HeHue
26 https://m.edsoo.ru/ff0d4c4

BO3/yXa, CIIOCOOBI €T
HPEOTBPAILCHUSI.

a




Bonopoag — snemMeHT u

Bbu6nmuoreka [JOK

27 MPOCTOE BEILIECTBO. https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupoe. 0
dusznueckue u
. Bbu6nuoreka [JOK
XUMHYECKHE CBOMCTBA
28 https://m.edsoo.ru/ff0d4dd
Bojiopoaa. [Ilpumenenne 0
BOAOpPOJA. N
bu6nuoreka [JOK
IlonsTHe 0 KUCIOTax U
29 https://m.edsoo.ru/ff0d50d
COJISIX.
2
bu6nmuoreka [JOK
Crioco0bI ToTydeHUst
30 https://m.edsoo.ru/ff0d4dd
BOJIOPOJIa B TAOOPaTOPHH. 0
[IpakTuyeckas padora Ne 4
bu6mmoreka [IOK
o teme «Ilomyuenue u
31 https://m.edsoo.ru/ff0d4f4
coOupaHue BOAOPO/a, 5
W3yYECHUE E€r0 CBOMCTBY. B
Bbu6nmuoreka [JOK
KonunuecTBo BermecTna.
32 https://m.edsoo.ru/ff0d542
MomnsipHas macca. .
Mossipablii 00bEM Ta30B. bubmorexa LIOK
33 https://m.edsoo.ru/ff0d570
3akoH ABorajapo. g
Brruncnenus o0béMa,
KOJINYECTBA BEILIECTBA r'a3a bubmuorexa [JOK
34 10 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a

KOJIMYECTBY BEIICCTBA WIIN
00BEMY.

0




dusunueckue u

Bbu6nmuoreka [JOK

35 XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587
BOJIBI. a
. Bbu6nuoreka [JOK
CocTaB OCHOBaHUM.
36 https://m.edsoo.ru/ff0d59e
[TonsiTHe 06 MHIUKATOPAX. N
[TpakTuyeckas padora Ne 5
o teme «IIpurorosinenue
ACTBODOB C bubmuorexa [JOK
37 P p . . . https://m.edsoo.ru/ff0d5eb
onpeeaéHHON MacCOBOM .
JI0JIEN paCTBOPEHHOTO -
BEIIICCTBAY.
Bona xak pacTBopuTED.
Hacreimennsie Bbu6nuoreka [JOK
38 HEHACBIIIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b4
MaccoBas 101 BEIeCTBa 0
B pacTBOpe.
Okcupl: cocras, bubmmnoteka [IOK
39 Kiaccudukanms, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa. e
[Tonyuenne u XuMHUYECKHE
N Bbu6nmmoreka [JOK
CBOMCTBA KHCJIOTHBIX,
40 https://m.edsoo.ru/ff0d664
OCHOBHBIX U aM()OTEPHBIX .
OKCHIOB. -
OcHOBaHUS: COCTAB, Bbu6nmuoreka [JOK
41 Kiaccudukanms, https://m.edsoo.ru/ff0d67¢

HOMEHKJIATypa.

a




[Tonyuyenue u xXumMu4eckue

bu6mmoreka [IOK

42 s . https://m.edsoo.ru/ff0d67¢
CBOMCTBA OCHOBAHMIA X
Kucnorsr: cocras,
43 KJIaccupuKams buommorexa HOK
T, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa.
44 [TonydyeHue u xuMn4eckue bubmmoreka [IOK
CBOMCTBA KHUCJOT. https://m.edsoo.ru/ff0dfee2
Conu (cpennue):
bu6mmoreka [IOK
HOMEHKJIATypa, CII0COObI
45 https://m.edsoo.ru/00ad94
MOJTy9EHUsI, XUMAYECKUE 74
CBOMCTBA. 14
I'eneTnyeckas cBsI3b
bu6mmoreka [IOK
MEXTy KIaccaMu
46 https://m.edsoo.ru/00ad9a5
HEOPTaHUYECKUX 0
COCIUHCHHUI. B
[TpakTuyeckas pabora Ne
6. Pemrenne
bu6mmoreka [IOK
AKCIIEPUMEHTAITLHBIX
47 https://m.edsoo.ru/00ad9b
3aga4 0o TeMe « OCHOBHBIE T
KJIaCChl HEOPTAaHUYECKUX T
COEITUHEHUI.
O06001menue u
cucTeMaTu3anus 3HaHU bubmuorexa [JOK
48 o TeMe “OCHOBHBIC https://m.edsoo.ru/ff0d634

KJIaCChl HEOPTaHUYECKUX
COCTUHEHUN .

2




KonTpoabHas padora
Ne2 o Treme "OcHOBHBIC

Bbu6nmuoreka [JOK

49 https://m.edsoo.ru/00ad9¢e1
KJIACChl HEOPTaHUYECKUX .
coeTuHeHun". B
Pewrenne pacuetHsIx 3a1a4 bubmmoreka [JOK
50 M0 ypaBHEHUSIM https://m.edsoo.ru/00ad9cb
XHMHUYECKMX PEAKIIUI. 2
AKP Ne2. ITonbkITku
KJIacCU(PUKAITIHI
XHMHUYECKHUX DJIEMEHTOB. bu6nmuoreka [JOK
51 [Tepuonuueckuii 3aKOH 1 https://m.edsoo.ru/00ad9ff
[Tepuonuueckas cucrema a
XUMHUYECKHUX DJIICMCHTOB
JI.N.Menneneena.
TTepHobI, FpyTIb, bu6mmoreka [IOK
52 https://m.edsoo.ru/00ada52
MOATPYTIITHL. .
bu6mmoreka [IOK
53 Crpoenne atomos. Coctas https://m.edsoo.ru/00ada34
aTOMHBIX siiep. M30Tomsl. )
CtpoeHue 3JIeKTPOHHBIX
000JI09eK aTOMOB Bbu6nmuoreka [JOK
54 3JIEMEHTOB https://m.edsoo.ru/00ada6b
[Tepuonuueckoit CUCTEMBI c
. . Menneneena.
XapakTepucrrka bubmmoreka [JOK
55 XHMHYECKOI0 3JIEMEHTA I10 https://m.edsoo.ru/00ada82

€TI0 IOJIOKCHHUIO B

4




[Tepuoauueckoit cucreme
. . Menneneena.

3HavyeHue
[Tepuoanueckoro 3akoHa
JUIS pPa3BUTHUS HAYKH U

Bbu6nuoreka [JOK

56 https://m.edsoo.ru/00ada96
npaktuku. J[. U. .
MenpeneeB — y4€HbIN, B
MeIaror ¥ TpaXkIaHuH.
DIEeKTpOOTPULIATETbHOCTh bubmmoreka [JOK
57 aTOMOB XHMHUYECKUX https://m.edsoo.ru/00adaab
JJIEMEHTOB. 8
bu6nmuoreka [JOK
HWonnas xumuueckas
58 https://m.edsoo.ru/00adac3
CBSI3b.
4
KoBanientnas nonsipast u bubanorexa [HOK
59 HETIOJIIpHAS XUMUYeCcKas https://m.edsoo.ru/00adaab
CBA3b. 9
Bbubnuoreka [JOK
Mertammdeckas
60 https://m.edsoo.ru/00adaab
XUMHYECKAS CBI3b. g
Bbu6nmuoreka [JOK
IIpome:kyTouHas
61 https://m.edsoo.ru/00adb4
aTTecTalMA.
86
O0600111eHE U
. bu6mmoreka [IOK
CHCTEMATH3aIUs 3HAHUH
62 https://m.edsoo.ru/00adas52

o teme " XuMudeckast
CBS3L'".

4




AHanu3 npomMexyTOYHOU bubmmoreka [JOK

63 arrectaiuu.-CTeneHb 1 A 0 https://m.edsoo.ru/00adae2
OKHCJICHHSL. 8
OKucIuTeNbHO- bubmnorexa [JOK

64 BOCCTaHOBUTEJIbHbBIC 1 C 0 https://m.edsoo.ru/00adb0
peaKkiuu. 76
OKUCIITENH 1 A bubmuorexa [JOK

65 1 0 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEIIH. 76
O60061meHue u
cHUcTeMaTHu3aIs 3HaHUN bubnuorexa [JOK

66 1o Teme “OKHUCIUTENBHO- 1 C 0 https://m.edsoo.ru/00adb3
BOCCTaHOBHTEIIBHBIE 3c
peakuun’.
Pemenue pacueTHbIX 3a7a4 bubnuoreka [IOK

67 110 YPaBHEHUSIM 1 A 0 https://m.edsoo.ru/00ad9¢cb
XUMUYECKUX PEAKITUH. 2
Pemenue bubmuorexa [JOK

68 IIPaKTUKOOPUEHTHUPOBAHH 1 C 0 https://m.edsoo.ru/ff0d61c
BIX 3aJ1a4. 6

OBIIEE KOJIMYECTBO 68 A-34 P+1TIA
YACOB I10 [TIPOT'PAMME C-34




9 KJIACC

Kosau4vecTBo ayoumopnvix 4acon DJIeKTPOHHBbIE
Hara uudposbie
Ne n/m Tema ypoka Kontpoasnbie | IlpakTnueckue
Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Nuctpykrax no Th.
Ilepnonrueckuii 3aK0H.
Ilepnonnueckas cucrema
bubnunoreka LIOK
1 XUMUYeCKux annementos /. U. 1 0 0
https://m.edsoo.ru/00adb59e
MenpeneeBa. 3aKOHOMEPHOCTH
M3MEHEHUs CBOWCTB XUMHUYECKHUX
3JIEMEHTOB.
) Knaccudukanus 1 HOMEHKIIaTypa 1 0 0 bubmmoreka [JOK
HEOPTaHWYECKHUX BEIIECTB. https://m.edsoo.ru/00adb7e2
3 Bupl XUMUUYECKOW CBS3U U THUIIBI ] 0 0 bubnuoteka [JOK
KPUCTAIUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
4 Knaccudukanms xumuaeckux 1 0 0 bu6nuoreka [IOK
peakuuil 0 pa3IuyHbIM IIPU3HAKAM. https://m.edsoo.ru/00adbcb0
TennoBoit 3ppekT XuMUIECKUX
5 eaknuii. Pemenue 3aga4d mo 1 0 0 bubmmorexa LOK
P ’ https://m.edsoo.ru/00adb6b6
TEPMOXMUMHUYECKUM YPABHEHUSM.
[ToHsiITHE O CKOPOCTH XUMUYECKOM
bubmunoreka LIOK
6 peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIHSIX.
[TonsiTHE O XUMHYECKOM
bubmunoreka LIOK
7 paBHOBecur. DakTOpPBI, BIUAIONIUE 1 0 0

Ha CKOPOCTh XUMUYECKOU peaKkIun

https://m.edsoo.ru/00adc28¢c




Y TIOJIO)KEHUE XUMHYECKOTO
paBHOBECHSI.

OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIC

bubmunoreka LIOK

XUMHUYECKUE PEAKIUU B
pacTBOpax».

8
peakuuu. https://m.edsoo.ru/00adcade
Teopust 21EKTPOIIUTUYECKON
9 nccouuanuu. CUIbHEIE U c1a0ble bubmmorexa [OK
A HHATIHL https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI.
10 Monunle ypaBHEHUS PEAKIIUN Bubmorexa OK
P DCAKHIH. https://m.edso0o.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIOT U
1 OCHOBaHMU B CBETE MPEACTABICHUI bubmmoreka [JOK
00 AIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAH.
XUMHUYECKHE CBOUCTBA COJICH B
12 CBETE IIPEICTABIECHUN 00 buGnnorexa LIOK
bext 5 https:/m.edso0o.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAIIIH.
13 ITonsTue o ruapoanse cojieu bubnnorexa [IOK
AP ' https://m.eds0o.ru/00add9d4
14 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [{OK
3HaHUU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
15 «Pertrenne sxcriepuMeEHTaAIBHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1auy.
KonTtpoabsnas padora Nel o teme
16 «OIEKTPOINTUYECKAS TUCCOLIMALIMSL. bubmuotexa [JOK

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




AKP Nel. O6mias xapakTepucTuka

17 rajJloreHoB. X MMHYCSCKHE CBOMCTBA bubmmorexa [IOK
' https://m.edsoo.ru/00addfe2
Ha IIpuMepe XJopa.
Xnoposogopoa. CojssHas KHCIIOTa,
18 XI/IME‘ICCKI/I: CBOMCTBA, ITOJIYUCHHE bubmmorexa [IOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE.
[TpakTuyeckas pabora Ne 2 o Teme
19 «ITomyueHne CoOaTHON KUCIOTHI bubmorexa LHOK
Y B _ ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY.
Brrurcnenus mo ypaBHEHUSIM
20 XUMHUYECKHUX PEaKIIUU, €CIIUM OJUH U3 buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE.
OO1as xapakTepuCTUKA SJIEMEHTOB
VIA-rpynmnsl. AJUIOTpOIIHBIE
21 Monudukanmu cepsl. Haxoxnenue bubnnorexa LIOK
B PBL . https://m.edsoo.ru/00ade64a
cepbl U €€ COCIMHEHHI B IPUPOJIE.
XHUMUYECKUE CBOMCTBA CEPHI.
CepoBoa0pO, CTPOCHHE,
P P P bubmuoreka [{OK
22 ¢busnveckue 1 XUMHYECKHE
. https://m.edsoo.ru/00ade802
CBOIiCTBA.
Oxcuppl cepbl. CepHas KMCIIOTA,
23 ¢busnveckre 1 XUMHUYECKHE bubmmorera LHOK
. https://m.edsoo.ru/00ade64a
CBOMCTBA, IPUMEHEHUE.
XUMHUYECKUE PEAKLIUH, JICKAILINE B
24 OCHOBE TIPOMBIIIUICHHOTO criocoba bu6nuoreka [IOK

MOJyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsAI3HEHNE

https://m.edsoo.ru/00adea28




OKPY>KaIOIIEeH Cpeibl COSAMHEHUSIMU
CEPHI.

BrIuucienne MaccoBO O

25
BBIXO/Ia TPOYKTA PEAKLIUHU.

OO1mast xapakTeprCcTUKa SJIEMEHTOB
VA-rpynnsl. A30T,

26 acIpoCTpaHCHUE B IPUPOIE buGnnorexa [IOK
pactpoctp PHPOIE, https://m.edsoo.ru/00adeca6d
¢busnveckre 1 XUMHUYECKHE
CBOMCTBA.

AMMHaK, ero Gpu3nvYecKue u
27 XUMHYECKHUE CBOMCTBA, MOJyYEHUE U bubmorexa [IOK
> HOTY https://m.edsoo.ru/00adf004
MIPUMEHEHUE.
[TpakTuyeckas pabora Ne 3 o Teme
28 «ITonyuenne ammuaka, u3yueHue Bubnmorexa [IOK
Y . » 13Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY.

29 A3oTHas Kuciora, e€ Gu3ndeckue u bu6nuoreka [IOK
XUMHYECKHUE CBOMCTBA. https://m.edso0o.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHUS B KQUE€CTBE MUHEPAIBHBIX

30 noOpeHuii. XuMU4ecKoe Bubmmorexa [IOK
yAObP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKaIoIIel CpeIbl
COCIMHEHUSIMU a30Ta.
docdop. Oxcun pochopa (V) u

31 dbocdopnas kucnora, pocdatsr: bu6nuoreka [IOK
bu3nUecKre U XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBA, OJIy4YeHHUE, MPUMEHEHUE.

0 Ucnons3oBanne pocdatos B

KaueCTBE MUHEPAThHBIX YIAOOPECHU.




3arpsi3HEHUE NPUPOIHOM Cpeibl
dbocdaramu.

Yraepon, pacipocTpaHEHHE B

bu6munoreka LIOK

33 npupoje, GU3NUCCKHUE U
pupone, ¢ 8 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA.
Oxcunsl yraepojaa, ux pusndeckue
U XUMHWYECKHE CBOMCTBA.
34 DKOJIOTHYECKUE IPOOTIEMBI buGnnorexa [IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV).
35 VYroapHas KUCIIOTA U €€ coJIn bubmorexa LIOK
’ https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
16 "TlosyyeHue yriieKuciioro rasa. bu6nuoreka [IOK
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH".
[TepBoHavabHBIC TOHATHS 00
bubmunorexa LIOK
37 OpraHNYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCIMHECHUSX YTJIEpO/Ia.
. but6mmoreka [IOK
38 Kpemuuii u ero coeguHeHusl.
https://m.edso0.ru/00ae080a
39 O06o001meHre 3HaHUH 10 TeMe bubnuoteka [JOK
"HeMmeTanisl ¥ UX cOeTUHEHU". https://m.edsoo.ru/00adec8a
[TpaxTrueckas padota Ne 5.
40 Pemrenne skcnepuMeHTaIbHBIX bubmmoreka [JOK

3a1a4 o teMe «BaxkHelmue
HEMETAJIJIBI U UX COETUHEHUS).

https://m.edsoo.ru/00ae0bf2




KonTposbHas padora Ne2 o reme

41 «BaxkHelnre HeMeTalIbl U UX bubmorexa LOK
https://m.edsoo.ru/00ae0e18
COEIMHEHUS.
AKP Ne2. OGmmiast xapakTepucTUKa
MeTaIoB. MeTalutnueckast CBSI3b 1
bubmunoreka LIOK
42 MeTaJUTnYecKas KpucTaaanyeckas
. . https://m.edsoo.ru/00ael103e
pemérka. @u3nveckre CBOMCTBa
METaJIJIOB.
XUMHYecKre CBOMCTBA METAJIOB.
. bubmuoreka [IOK
43 DJIEKTPOXUMHUYECKUH P
N https://m.edsoo.ru/00aecl 156
HanpsHKEHUA METaJIOB.
OO1u1re crnocoObl MOTYYSHHS
MeTtanioB. CrraBel. Berauciienus 1o
44 aBHEHUSIM XUMHUYECKUX PEAKIUI buGnnorexa [IOK
M p ’ https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEareHTOB COJICPIKUT
MPUMECH.
bu6mmoreka [IOK
45 [ToHsiTHE O KOPPO3UU METAILIOB.
https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
46 €JIOYHBIE METAJLIIEL.
1 https://m.edsoo.ru/00ae14b2
47 Oxkcubl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
KaJusl. https://m.edsoo.ru/00ae14b2
43 IllenoyHO3eMeEIbHBIE METATIIBI — bubnuoteka [JOK
KaJIbIIUX U Marduu. https://m.edsoo.ru/00ael5e8
N bu6mmoreka [IOK
49 Baxueiiime coefuHEHNU KaJIbIINA.

https://m.edsoo.ru/00ael5e8




O06001IeHrEe U CUCTEMAaTU3 AU

50 3HaHui 1mo teme «lllemounsie u
[IEJI0YHO-3EMEIbHBIC METAJLIBD.
[TpakTuyeckas padora Ne 6
51 "YKEcTKOoCTh BOIBI U CITOCOOBI €6 bubnnorexa LIOK
" https://m.edsoo.ru/00ac1886
ycTpaHeHus".
. bubmuoreka [IOK
32 AJTIOMHHHH. https://m.edsoo.ru/00aelc64
53 AmMpoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUIA. https://m.edsoo.ru/00aelc64
54 Wereso, bubmuoreka [{OK
https://m.edsoo.ru/00ac1d86
55 OKcuapl, THAPOKCUABI U COITU bubmunoreka LIOK
xenesa (II) u xenesa (11I) https://m.edsoo.ru/00ae35e6
O06001IeHNEe U CUCTEMATU3AIIHS
56 3HaHUH Mo Teme “ MeTajibl U X
coeTUHEHU .
[TpakTuyeckas padora Ne 7.
57 Pemenue skcriepuMeHTAIBHBIX Bbubmuotexa [JOK
3a7a4 o teMe «BaxkHelmue https://m.edsoo.ru/00ae3de8
METAJLIbI U UX COCAUHCHHUS.
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CJIU OJIUH U3
58 peareHToB J1aH B U30BITKE WU bubmmoreka [JOK

COJICPKUT MpUMecH. Berancnenus
MacCOBOH J0JIM BBIXOJIa TIPOTYyKTa
peaKIuu.

https://m.edsoo.ru/00ael750




KonTposbHas padora Ne3 no reme

59 «BaxkHeHnHe MeTamIsl 1 UX 1 1
COEIMHEHUS.
AKP Ne3. O6o0menue u
60 cucTeMaTu3alys 3HaHuH 110 1 0
HEOPraHWYECKON XHUMUHU.
O00011IeHIE U CUCTEMATHU3ALMS
61 3HAHUI 110 crroco0aM pereHust 1 0 buGnnorexa [IOK
p https://m.edsoo.ru/00ae0d0a
pacyeTHbBIX 3aj1ad.
bubmunoreka LIOK
62 II . 1 1
POMERYTOUHAR aTTeCTAIMA https://m.edsoo.ru/00adfc20
AHaJIN3 NPOMEKYTOYHOMN
63 arrecranuu. BemecTBa n | 0 bubmunorexa LIOK
MaTepHaibl B MOBCETHEBHOMN KU3HU https://m.edsoo.ru/00ae3f50
YyeJ0BeKa.
64 XHWMHUYECKOE 3arpsi3HEHUE | 0 bubmmoreka [JOK
OKpYKaIoIle Cpeibl. https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn 1 0 Bbubmuotexa [JOK
9KOJIOTHYECKUX TPOOIIEM. https://m.edsoo.ru/00ae4270
O000IIIeHNE U CUCTEMATU3ALIHS
66 3HAHUH 110 PEIICHUIO 1 0 bubmmorexa IOK
p https://m.edsoo.ru/00adb33c
AKCIIEPUMEHTAJIbHBIX 3a/a4.
Pemenne
67 1 0
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4.
68 Ponp xumMuu B pa3BuTHH 1 0 bu6nuoreka [IOK
COBPEMEHHOTO OOIIECTRA. https://m.edsoo.ru/00ad9cb2
OBIIEE KOJMYECTBO HACOB I1O
. 68 3+1 [TA

ITPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI I YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3aarenbctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensia O.C., Octpoymon W.I'., Cnagkor C.A.,
AxrnmonepHoe obuiectBo «M3aarensctBo «lIpocBemienue»
METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
http://gotorol.ru/10730- snekTporHast OubIMOoTEKa Y4eOHBIX MAaTEPUAJIOB IO
XUMUHU
http://gotorol.ru/10731- pyOpuku ":"CoBeTbl aOUTYPUEHTY, YUUTEIIO XUMUHU",

"CnpaBounuk", "Becenas xumus", "Hosoctu", "Onumnuaner”,"KyHnctkamepa".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://gotourl.ru/10730- a5exkTpoHHass OMOIMOTEKA YUECOHBIX MaTEPUAJIOB 10
XUMHAH

http://gotorol.ru/10764 - oHJIaiiH HITUKIIONIEIUS HA OCHOBE

kHurn'" Xumuueckas suuukaoneaus” (M.:Cosetckast sHIuKI0ONE 1A, 1 988)
http://gotorol.ru/10762- cO0pHUK cTaTe 0 XUMUYECKUX FTEMEHTAX
nepuoandeckou cucremsl J[.M.Menneneesa

http://gotorol.ru/10735- xypuan "Xumus u ku3Hp"

http://gotorol.ru/10755- undopmanus 06 oaumramgax



