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HOSACHUTEJBHASA 3AIIUCKA

[TporpamMmMa o XMMHH Ha YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOW MPOTpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
pabouell mporpamMmbl BOCIIUTAaHUS U ¢ Y4ETOM KOHLENIMM IPENoJaBaHus y4eOHOro MmpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, oOmed cTpaternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenbHOE MPEIMETHOE COJepKaHUE, MPeIyCMaTPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
Y KQueCTBEHHbBIE XapAKTEPUCTUKHU COAECPKAHMSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUaronuXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3alun
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOH 0Opa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 001Iero o0pa3oBaHus, a TaKke TPeOOBAHUU K pe3yibTaraM OOy4YeHHMS XUMHH Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB yueOHO-II03HABATEIbHON AESITENbHOCTU
00y4aroIerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHHME XUMUU CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPECTaBICHUN O MAaTEPHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH Il CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JUYHOCTH, € o011ei u (yHKIIMOHATIBHONU IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHNE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH 00yJaroImuXxcs,
HaBBIKOB HMX  CaMOCTOSTENbHOH  y4eOHOH  JEesSTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI LIEJIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TArloM B POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

CrocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTUYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYEHHH XUMHUHU 00eCredyMBArOTCS CHEIU(PUKON colepskaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABIsETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHeM 0a30BOi
HAyK! XHUMUWH Ha OMPEEIEHHOM 3Tane €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUSI OPUEHTUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XUMHH C(HOpPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMITY MOCIEI0BATEIBLHOTO pPAa3BUTHUS 3HAHUNW Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;



— MpeCTaBICHUH 00 IMEKTPOIUTUYECKON AUCCOLUAIH BEIIECTB B PaCTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEA0BATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GbyHKIIMHY OOBSICHEHUSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BOZMOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MPOUCXOIUT C MPUBIICUSHUEM 3HAHU U3 PaHee U3YUCHHBIX YUEOHBIX MpeaAMeToB: «OKpyKarouuit
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpu u3yueHnH XMMUU TPOUCXOIUT (POPMUPOBAHKUE 3HAHUI OCHOB XUMHYECKOW HAYKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHUH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
MpPUOOPEH TaKKe LeH, KaK:

— (opMupoBaHUE WHTEILICKTYabHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYeCKoe MpUOOIIeHHe O0O0ydYaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyYHbIM  METOJaM  II03HaHUS,
(OpMHPYIOLIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLUIUMHCS OIIbITa
pa3sHOOOpa3HOM JEesTETbHOCTH, MO3HAHHMS M CAMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUEHUE U1 Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciIe YMEHUHM OOBACHATh U OLIEHUBATh SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
NOJY4YEeHHbIE NMPU U3YYEeHUM XMMHUH, MPUMEHATh MX MPHU PELICHUU MpoOJieM B MOBCEIHEBHOU
YKU3HU U TPYJIOBOM €S TEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHWH, TOHUMaHUS LICHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTMUYECKH 11E€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LENSAX COXPAHEHMS! CBOETO 30POBbS U OKPYXArOLIEW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHUBAIIUU K 00YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTU JajbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I MU3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BenlecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe coctosinue Bemects. [lonsaTue o meronax
no3HaHus B XuMHuH. Yuctele BenectBa 1 cMecH. CriocoObl pa3feneHus CMEeCeu.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XMMHYECKHUX HJIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 105151 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonuuecTBo BemectBa. Moib. MonspHas Macca. B3anMocBsi3b KoJIM4ecTBa, MacChl ¥ 4rcia
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

duznyeckue M XMMHUYECKUE SIBJICHMS. XHUMHUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW MOCY/IOW, MpaBWIaMUd PabOTHI B J1a0OpaTopuu M NpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOICHCTBUE MeJa C KUCIOTOW) SIBICHUN, HAOII0ICHUE U
OTKCaHUE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOHN KHUCIOTBHI C XJopuaoM Oapusi, pasioxeHue ruapokcuna menu (ll) mpu nHarpeBanuu,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crnocoOoB pasieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIO/EHUE M ONKMCAHUE Pe3yJbTaToB HMPOBEIEHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJEJIEH MOJIEKYJT
(IIapoCTepKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XMMHYECKHUe CBOMCTBA (peakiMi TOPEeHus).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHUS, 5K30- U
OHIOTEPMUYECKUE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopopon — snemenT u mpocroe BeriecTBo. Haxoxxaenne Bogopoaa B npupoie, hpuzndeckue
U XUMHYECKHE CBOMCTBA, MPUMEHEHNUE, CIIOCOObI nostyueHus. KucioTs! u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYeCKUE CBOWcTBa BOAbl. OcHOBaHUA. Ponb pacTBOpOB B MpPUPOJE U B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsA3HeHUE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHbBIE, KUCIOTHBIC, aM(oTepHbIC) U HecoeoOpa3ytonme. HomeHknatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3nuecKHMe W XHUMHYECKHE CBOMCTBAa OCHOBaHMHU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. @uznueckue U XuMU4eckue cBoicTBa coieil. [lonyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), HAOIOJeHIEe 00pa31loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaJJIaMU (HAaTpUeM U KajblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOI KHCIOThI, KUCIOT ¢ METAJUIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoauyeckass cucrema xummu4yeckux jiemenros /[, WU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIETIOYHO3EMETHHBIE METAJUIbI, TaJIOT€HbI, HHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpymnmbl. DU3HUECKHd CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
obosouek aromMoB mepBbIXx 20 XuMHUYecKuX dneMeHTOB Ilepumonmueckoit cucremsr JI. M.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyueckoil cuCTeMbl XUMHUYECKHX JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipoueccsl OKucineHus
1 BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
Yyepes3 UCIOJIb30BaHKE KaK 00X eCTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHITHH, SBISIONINXCS
CUCTEMHBIMU JIJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIE IOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHUBHOCTh, MOJIEKYJa, SJEKTPUYECKHA 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIBl, TOPHBIC TOPOJIBI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajusl, KaJbLMS U HUX COCAUHEHUH B COOTBETCTBUHU C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U BUJA XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX peakuil Mo pa3MUYHbIM MpHU3HaKaM (IO YHCIY U COCTaBY
Y4YaCTBYIOUIMX B PEaKIMH BEIECTB, I10 TEMJI0BOMY 3P (HEKTY, 0 U3MEHEHUIO CTETeHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiuzaTopa). OK30- |
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTue o cxopoctu xummuueckoil peakiuu. ITonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHHE XMMHUUECKOI0 PaBHOBECHSL.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiI€HUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOTUTUYECKON AUCCOIUALMKU. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTHoHbI,
aHUOHBI. MexaHW3M MCCOLMAIINY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUsl peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMI M COJIE B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLEcca AUCCOLMALUN
KHCIIOT, IIeJI04el 1 coJieil (BO3MOXKHO UCIOIb30BAaHNE BHJIEO MAaTEPHUAJIOB), IPOBEACHUE OIIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs PEaKUuii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKUuil (rOpeHHe, peakluu pPas3oKEHHs, COCIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOJOPO/Ia HAa OPTaHU3M 4YejloBeKa. BaxkHelmue Xaopuasl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmel. OcoOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(o01mipe Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crenupruyeckue). XuMUYEeCKHe peaKkiuy, Jexaliue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUH B IpHUpojae. XUMUYECKOE 3arps3HEHUE OKPYKAKOLIEH Cpeabl COCIAUHEHUSMH CEPBI
(KUCIIOTHBIE HOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLECHUS.

OOmass xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Mpupoie, (HU3UUEcCKue Hu
XuMHueckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUakK, ero pu3ndyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTMHEHUSIMHU a30Ta (KUCITOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHble MOIU(PUKAIIH
docthopa, dpusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,



bu3MYecKne W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomwp3oBanue QocdaToB B KadecTBe
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (pU3N4YecCKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, IOJydyeHHE M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO3SMCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJ, INIMLEPUH, YKCYCHas KucioTa). [IpuposHble HCTOUHUKI
YIII€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — M UX pOJM B JKU3HU 4eJoBeKa. MarepuaiabHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxkneiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3l0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XUMUYECKHE CBOMCTBA T'aJIOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMIIEHHE C O0pa3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBIeHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX YI0OpeHHUi,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS 1 (hocdaT-uOH 1 U3ydeHHUE MPU3HAKOB UX MPOTEKAHHUS,
B3aMMOJEMCTBYE KOHLIECHTPUPOBAHHOW a30THON KHCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), M3Y4YEHUE MOJETCH KpUCTAJUIMYECKUX pemETOK anmasza, rpadura,
¢byniepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEJACHUE KAueCTBEHHBIX peaklUui Ha KapOoOHAT M CHIIMKAT-UOHBI H
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHEH CHIMKATHON
MIPOMBINIJIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJ0KEHUS
B [lepmonnueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue metamioB. MeTtamindeckas CBs3b M METAUIMYECKAs KPUCTAIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA Pl HampspkeHud MertamioB. dusnmyeckue M XHMHUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAECHHE B Npupoae. PU3NYECKUE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlblMsl. BakHeiline cOeIUHEHHUs KalbIus
(oxeun, rugpokcu, conun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux asemeHToB [ U.
MenzeneeBa, CTpoeHHE aToma, HaxokJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IAa ATFOMUHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
kene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
Ppe3yabTaTOB KOPPO3UHU METAIOB (BO3MOXKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS OKCHJA KajbllUsi M HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCIOpoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 33]1a4 110
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuili B ObiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYKAIOIIel cpe/pl (MpeaenbHas T0MyCcTUMasi KOHIICHTPAIIHS
BerniecTs, ganee — [1/IK). Pons XxumMuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanus MeXnpeAMETHBIX CBSI3€M MPU M3YYEHHH XUMHH B 9 Kilacce OCyIeCTBISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHSATHH, SBJISTFOIITIXCSI
CHUCTEMHBIMH ISl OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUEe, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
W3MEPEHHE, MOJIEIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.



®usnka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJIWJ, H3OTOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEpEeHUs, KOCMUYECKOE IMPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COJHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0Jie 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS W
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIIMATU3AIMH 00yYaIOIIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpMoOTHYECKOTr0 BOCIUTAHUSA .

[IEHHOCTHOTO OTHOUICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAIUEe O MEpeAOBhIX ITOCTUKECHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTABICHUS O CONMHUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00IIeCTBEHHO MOJIE3HOH,
yueOHOMCCIIeIOBATEIbCKOM, TBOPUYECKOM M JAPYrUX BHAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JESATENHOCTH MPHU BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHUHM YYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B TPOLIECCE ITOW y4eOHOU NesTeTbHOCTH, TOTOBHOCTU
OILICHUBATh CBOE IMOBEACHHE U MIOCTYIKH CBOMX TOBAPHUILEH C TO3UIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKHE  TPEACTABICHUS O BEHIECTBE M  XUMHUYECKOH  pEaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABISIOLIME OCHOBY ISt
MOHMMAaHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTABICHHS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS MIPHPOJIBI, B3aUMOCBS3AX YEIOBEKA C MPUPOIAHON CPEeIoi, O pOJIM XUMHH B TIO3HAHUH
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbLHBIE MOTHUBBI, HAIpPaBIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HEOoOXOoauMBbIe Il OOBSCHEHUS HaONIOIaeMbIX TMPOILIECCOB U SIBICHUH, MO3HABATEIBHOM,
UH(POPMAMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIBHON paboTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, AOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOEKTHON M HMCCIE0BATENbCKON N1EeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 3I0POBbSI:

0CO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIIEHHS K CBOEMY 3/10pPOBBIO, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEICTBUN M HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus aakorojisi, HAapKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TPaBUI
0€30IaCHOCTH MTpH 00PAICHUN C XUMHUECKUMH BEIIECTBAMH B OBITY U pealIbHOW KHU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTHYECKOMY H3YUEHUIO MPOPECCH U TPyAa pa3IuYHOTO pOJia, YBAXKEHHUE K
TPYAY U pe3yibTaTaM TPYIOBOU NESITETLHOCTH, B TOM YHCJIE Ha OCHOBE TPUMEHEHHS TIPEIMETHBIX



3HaHUH TI0 XUMHH, OCO3HAaHHBIH BbIOOP MHIMBHUIYATbHOH TPAaEGKTOPUH MPOIOJIKECHUS
o0pa3oBaHHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHUHU, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHENmHOW NPOo(PEeCcCHOHATBHON NEATeTbHOCTH W Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHLCS B TPODECCHOHATBLHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAaHUE I[EHHOCTH 3JI0POBOro M 0e30macHOro odpasa »KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IIacHOTO MOBEACHUS MpU paboTe C BEIECTBAMH,
a TaK)K€ B CUTYyaIUAX, YIPOKAIOIIUX 3J0POBbIO U )KU3HU JIOIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOTy4YaeMble IPU U3YYCHUH XUMUH, AJIs pEIICHU 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEAOM, JISI NMOBBILIEHUS YPOBHS SKOJIOTMYECKOU
KYJIBTYPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTeld WX PelieHUs
MIOCPEJICTBOM METOJOB XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC I (OPMUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTe3a, (aKT, cUCTEMa,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOM HAay4YHOW KapTUHE MUpA, U YHUBEpPCAJbHbIE yuyeOHBbIC NEHUCTBHS (IMIO3HABaTEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble Jjornueckue 1elcTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIIECIATH UX XapaKTEPHbIE IPU3HAKHU, YCTAHABIINBATh
B3aUMOCBSI3b C JIPYTUMU TOHSTHSIMH), WCIOJI30BaTh TMOHSATHSA IJIsi OOBSCHEHUS OTIEIbHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUU JIJIS1 KIacCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
W3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXACHHs (MHIYKTUBHbBIC, NEAYKTUBHBIC, MO aHAIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE TPUMEHSATH B MPOIECCE TMO3HAHUS MOHATUSA (MIPEAMETHBIE U METANPEIMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, MNPEOOPa30BBIBATH MIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Y4eOHO-
MO3HABATENIBHBIX 3a/la4, C Y4YETOM OTUX MOJEIBHBIX MPEJICTABICHUN BBISABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYUS B U3yUAEMBbIX MPOIECCaX U SABJICHUSIX.

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA TMO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl MO TPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMbBIX CYKJICHHII;

npuoOpeTeHne OmbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH W TPOBEACHUIO YUCHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M Ipollecca, CaMOCTOSTENIbHO TPOrHO3UPOBATh €ro
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJLI IO pe3yibTaTaM MPOBEIEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOENaHHOM padoTe.

Pabora ¢ undopmaumeii:



YMEHHE BBIOMPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH NH(DOPMAIIUIO PA3TUIHBIX BUIO0B
1 (GOpM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIspHAs IUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIC METOIBI M 3aIIPOCHI TIPU MOUCKE U 0TOOpEe MHPOPMAIIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJIHEHHs YU€OHBIX U MO3HABATEIbHBIX 3a1a4
onpeAeNéHHOro THIA, MPUOOPETeHHE OMbITa B O0JACTHM HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBIaICHHE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIHHO BBIOMPATh ONTUMAIBbHYIO (opMy mpeacTaBlIeHUs
uH(pOpMallMl U WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHUE HCIONb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIeI0BATENbCKOM
JESTEIILHOCTH HH(POPMAIIUIO O BIUSHUU IPOMBIIIICHHOCTH, CEIbCKOTO X03SIICTBA M TPAHCTIOPTA
Ha COCTOSIHME OKPYXKarolle MPUPOIHON CPEeIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIIPOCHl (B XoJe Juayjora M (WIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaemMoll TeMmbl, (OPMYIHpPOBaTb CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIITOJIHEHUS
peJIOKEHHON 3a1a4H;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl MO3HABATEIBHOMN JAESITETLHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJbTaTOB BBIOJIHEHUS XUMHUYECKOTO
IKCIIEpUMEHTa (JIa0OpaTOPHOTO OIBITA, JTAOOPATOPHOW pPAOOTHI MO WCCIICOBAHHIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuyéTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3WIUH (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JACHCTBUIA, ONpeIeTIeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA:

YMEHHME CaMOCTOATEIbHO ONPENENATh LU ACSITEIbHOCTH, IIJIaHUPOBATh, OCYIIECTBIATh,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
Haubosee 3¢ GeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATEeNbHBIX 33/1a4, CAMOCTOSTEILHO
COCTaBIIATh WJIH KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€VUCTBUI MTPU BHITIOJIHEHUH 3aJTaHHUI
C Y4€TOM TIOJIyYeHHS HOBBIX 3HAHUH 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX U PEAKIIHSIX,
OIIEHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3yjbTaTa 3asBJICHHOW LEJIH, YMEHUE UCIIOIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraeMbl€ B YCJIOBUU 3a/IaHUMN.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COAEpIKaHMS,
YCTaHOBJIEHHOTO JaHHOM (enepanpHOil pabodeid mTporpaMMoil, BBIIEISIOT: OCBOEHHBIC
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHs M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl ACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYAITHsX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® pPACKPHIBATh CMBICT OCHOBHBIX XUMHYECKHX TOHSATHN: aTOM, MOJIEKYJIa, XUMHUYCCKUN

BJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMUECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi JA0JIsl XUMUYECKOTO 3JIEeMEHTa
B COCAMHEHHWM, MOJSIPHBII 00BEM, OKCHA, KHUCIOTa, OCHOBaHUE, COIlb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHHSI, XUMUYECKast peaKius, KIacCuPUKaIus



peaKkIuii: peakluy COEIMHEHUS, PEAKIIUHN PA3JI0KEHNS], pEAKLIUU 3aMEILEHNUs, peaKuu
oOMeHa, 2K30- M YHJIOTEPMHUYECCKHE PEaKINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHasl M HEIOJIIpHAasi KOBAJIEHTHAs CBSA3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J0JIs1 BEIIECTBA (IPOLIEHTHAs KOHLEHTPALlKs) B PACTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBICHHS (OPMYyT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

® OIpeleNsITh BaJEHTHOCTb AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHH 1o QopmyrnaMm, BHJ XUMHUYECKOM CBS3U
(xoBasieHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;

e packpsiBath cMbich [lepuognueckoro 3akona [I. M. MenaeneeBa: AeMOHCTPUPOBATH
[NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOTaJipo;

e ONHCHIBAaTh M XapakTepu3oBaTh TabmuuHyro (opmy Ilepuomnmyeckoil cucTemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHSATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o03HaueHusI, KOTOphle UMetoTcsi B Tabimue «llepuonmyeckas cucremMa XUMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTraHUYECKUE BEIIeCTBA, XUMUYECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
dbdexry);

®  XapakTepu3oBaTh (OMMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUM;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAa4ECTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUIX;

® BBIYHUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMeHTa 1Mo (popMyiie COeTUHEHNs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATH OCHOBHBIE OINEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
cpaBHEHHUE, 0000IICHNE, CHCTEeMAaTH3alNI0, KIACCU(DUKAIINIO, BBISIBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI M3Y4YEHHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTEeCTBEHHO-HAYyUHbIE METO/IbI T0O3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
HKCIEPUMEHT (peasbHbI U MBICIICHHBIH);

e Cle/oBaTh IMpaBHUJaM TOJb30BAHUS XHUMHUYECKOM TMOCYIOM M  J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U
coOMpaHnI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM J10JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, (peHOI(pTaIenH, METUIIOPAHK U JPyTHe).

K konny oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IMOHATHM: XUMUYECKHUWA DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHHS, XMMHUYECKas pPEaKUus, XUMHUYECKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTaJIn3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBHTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pELETKA, KOPPO3Us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHYECKOM pEakUuu, IpeleibHO JOMyCcTUMas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH U NPUMEHSATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCITIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIHMKY JJISi COCTaBIeHHS (OpMYT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

ONpEAENATh BaJCHTHOCTh M CTENEHb OKUCIECHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUSAX, 3apsii HOHA IO XHUMHUYECKOU
dopMyiie, XxapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cmbica llepuoanueckoro 3akona /[[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATh M XapakTepu3oBaTh TabnuunHyro dGopmy [lepumomudeckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJaBHas noAarpynna (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u OoJbLIME MEPUOJIBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IEPUOINYECKO TaOIHIIe, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps sA1apa,
00111ee YUCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01Ire 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB DJEMEHTOB W HX COCJAMHEHHUI B
npeJienax MajbIX EPUOJIOB U INIABHBIX MOATPYII ¢ YUETOM CTPOECHMSI UX aTOMOB;
KJIACCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (M0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKkIUH BEIIECTB, MO TEIJIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) oOLMEe U cHenuduyeckre XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUYECKON TUCCOLMALMU KUCIIOT, HIEJIOUEN U COJIEH,
MIOJIHbIE U COKpPAILEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO OOMEHa, ypaBHEHUS peaKIIMii,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAy BeELeCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTUHEHHs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;

coOuoiaTh MpaBWJa [OJIb30BAaHUS XUMHMUYECKOW TOCYyIod U J1abOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C



MHCTPYKLHUSMHU I10 BHIIIOJHEHUIO Ja00PaTOPHBIX XMMUYECKHUX OTIBITOB T10 MOIYYSHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AMMHAKa M YTJIEKUCIIOTO rasa);

NPOBOJIUTH PEAKLUH, TOATBEPXKIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMuI-, MOoAMI-, KapOoHar-, ¢docdar-,
CHIIMKAT-, cynb(aT-, THIPOKCHA-UOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIBHON NESATEIbHOCTH — AaHAJIU3 U CHHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUIO, BBISBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBSI3eH — JUIS W3YYEHHS] CBOMCTB BEHICCTB M XMMHUYECKHX PEaKIUi, €CTeCTBEHHO-
HaYYHbIC METO/IbI IO3HAHUS — HAOJIOICHUE, U3MEPEHHE, MOJICITMPOBAHUE, IKCTICPUMEHT
(peaJIbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U dueKkTpoHHbIE (LM POBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [IOK
[PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
19 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bozayx. Kucnopon. [lonsitue 5 bu6nuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK

HCOPTraHNYCCKUX COe€IUHEHUI

Hroro mo pasneny 30

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

Paznen 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIHUTENbLHO-BOCCTAHOBHTEIbHBIE pPeaKuuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue
aToma
XUMHUYEeCKas CBS3b.
3.2 OKHCIUTEIBHO- 8 brbmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Uroro no pazueny 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uu¢poBbIe
Ne /i P Konrpoubusie Ilpakruyeckue (witpp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. BenecTBO U XUMHUYeECKHE PeaKIUU
[loBTOpEeHME U yriaybieHne 3HaHUH bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKAs TUCCOLUALIHS. bubnuorexa [JOK
13 8 1 1
XUMHYECKHe Peaklluy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast xapakTepUCTHKA XUMUYECKHX 4 1 bub6nuorexa [IOK
' anemenToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
o | e e :
' PYHHEL € https://m.edsoo.ru/7f41a636
COEMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKIX
bu6 OK
2.3 aneMeHToB VA-Tpymiel. A30T, pochop 1 ux 7 1 momwotexa I

COCIMHCHUA

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



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

OO01mmas xapakTepuCcCTHKa XUMUIECKUX

bubmuoreka [JOK
24 IVA- )
BHeMeHTUOB TPYIIEL. YT ACpOz H 8 https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COSTMHCHUS
Hroro mo pazueny 25
Pasznea 3. Merajliibl M X CO€THHEHHUS
. bu6mmoreka [JOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo0.ru/7f41a636
bubmuoreka [JOK
2 B 7 1
3 QKHEHIINE METAIIBL U UX COEINHEHUS 6 https://m.edso0.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 B TBA U MAaTEPUAIIBI B )KU3HU YEJI0BEKA 3 bubmorexa HOK
' ciee P 3 10Be https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 3
p BHOE BOEMS 3 bubmuoreka [JOK
C3CPBHOC Bpe https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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







IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U (pPOoBbIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpa3zoBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoThbI padoThbI pecypcbl

1 [Ipeamer xumun. Pons xumuu B 1 bu6nuoreka [IOK
KHM3HU YenoBeka. Tena u BeriecTa https://m.edsoo0.ru/ff0d210c

2 IlousTne o MeTo1ax IMO3HAHUS B 1 bu6nuoreka [IOK
XUMHHA https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTopuu 1 bubnnorexka HOK
U IPUEMBI 0OpAaILEHHS C https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM)

4 YucThle BemecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padora Ne 2

5 «1£)a3zleneicne Cl\lze(632ﬁ (IJ{\; npuMepe 1 Bubmotexa [IOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

7 XuMHu4decKue 3J1eMEHTHI. 3HaK! 1 but6mmoreka [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 cnoxHbIE BELIECTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bu6nuoreka [IOK

10 BajeHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTtHocHTENbHASI MOJIEKYJISIPHAS bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10151 XUMHYIECKOTO bubnnoreka IIOK
9JIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6nunoreka [IOK
MoansipHast macca https://m.edsoo.ru/ff0d5230
14 Ddu3znueckre U XUMHUYECKIE bubnnoreka IIOK
ABICHHS. XUMHYECKast PEaKIIHsI https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycroBus MPOTEKAHUS bubnmnorexka HOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XUMHUYECKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brraucienus konmuaecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa [OK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHid
Kiaccudukamms XuMraecKux
18 peaKumgI) (coeHm/IHeHI/Is{ bubmmorexa LIOK
’ https://m.edso0.ru/ff0d3f34
pa3lIoKEeHUs, 3aMEIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sHukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsnast padora Nel mo treme

20 «BelecTBa 1 XMUMHYECKHE bromorexa LIOK
https://m.edso0.ru/ff0d4290
peaKIumny
Bo3ayx — cmech razos. Cocras
21 Bosllllyy;a. Kucnopox — anemeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
dusnyecKrue 1 XUMUICCKHE
29 CBOIMCTBa KHCIIOpO/a (peaKUU bubnnorexka HOK
okwucienus, roperue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CrocoOblI MOTy4YeHHs KHCIIOpO/ia B
23 nabopaTopuu ZIquOMBIIHJIerH(iJTI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
€aKIIUH, TIOHSATHUE O
24 IT)epMIj))(I/IMI/I%CKOM YpaBHEHUU bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusx
TomnuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3He1§Heq;o3nyyl;<a CHocoOBI iro Bubmotexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktuueckas padota Ne 3 o Teme
26 «ﬁonyquHe " €O6I/IpaHI/Ie bubmmotexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4eHUE €T0 CBOHCTBY
97 Bonmopon — anemeHT u mpocToe bu6muoreka [JOK

BelecTBo. HaxoxaeHnue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmiorexa LIOK
https://m.edsoo0.ru/ff0d50d2
30 CnocoObI 1oTy4eHus: BOA0poaa B bu6nmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 ((§OHWGHHG u zo6I/IpaHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTBY
39 MonsipHblii 006EM Ta30B. 3aKOH bubnnorexka HOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0bEMa, KoJIM4eCcTBa
33 BEIIECTBA ra3a 1o er(; U3BECTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubmmorexa [JOK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 dusnyeckrue U XMUMHUYECKUE bu6nuorexa [IOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 06 bubnuotexa [JOK
UHIUKATOpax https://m.edso0.ru/ff0d59e2
Bona kak pactBoputes.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmoreka [IOK

pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHune pacTBOPOB €

bu6nuoreka [IOK

38 oIpeeIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponsnast padora Ne2 o reme bubmmoreka [IOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6nuoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 i?);};i:lnlfnlzn);iﬁz;ecjchBme u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bu6mmoteka [IOK
KJ1accu(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue n xummuueckue bubnmnorexka HOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bu6nuoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n xummuueckue bubnmnorexka HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee?
Conu (cpennue): HOMEHKIaTypa
46 cnocoéblj Hli)nyq)eHm{ XI/IMI/I‘IZEKI,/IG bubmmorexa LIOK
. ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubmmoreka [JOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bromorexa LIOK
. https://m.edsoo.ru/00ad9a50
COeIMHCHUI
49 O06o001IeHre U CUCTEMaTH3aIus bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb?2
KonTponbsHas padora Ne3 mmo Teme
50 "OCHEBHLIe KJ'II:ICCBI bubmmorexa LHOK
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHECHUI
5L | ot sncmmnon Tommne Bnimotera LIOK
https://m.edsoo.ru/00ad9ffa
O IrPYIIAaX CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [Tepnoguueckas cucrema bu6nuoreka [IOK
XUMHUYECKHX d1eMeHToB [1. 1. https://m.edsoo.ru/00ada52c
MenpaeneeBa
53 [Tepuoapl, Tpynmel, MOATPYIIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka [JOK
aTOMHBIX siziep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHHe SJIEKTPOHHEBIX 000JI0UeK
55 aT:MOB BHCMCHTI())B [lepuoanueckoii bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cucteMsl J. 1. MeHnaeneeBa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmmorexa [JOK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenue [leproanyueckoro 3akoHa bu6mmoreka [IOK

AJI pa3sBUTUA HAYKH U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€HBbIH,
Heiaror u rpakJaHuH

DJIEKTPOOTPUIIATEILHOCTH AaTOMOB
XUMUUYECKUX DIIEMEHTOB/

bu6nuoreka [IOK

%8 Bcepoccuiickas mpoBepouHas https://m.edsoo.ru/00adaab8
pabora
59 HoHHas xuMu4ecKkast CBsI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas nosisipHas bubnmnoreka [HOK
XHUMHYECKas! CBSI3b https://m.edso0.ru/00adaab8
61 KoBanentnast HenossgpHas bubnnorexka HOK
XUMHAYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKHUCICHUS bubmuorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO- bubmmorexa [JOK
BOCCTaHOBHUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/00adb076
64 OKHUCITUTENIN U BOCCTAaHOBUTEIH bubmmorexa LOK
https://m.edso00.ru/00adb076
KonTponbsHas padora Ne4 o Teme
65 «CTp(l:))eHHe aT(I:Ma. XuMuaeckas bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O6001eHue 1 bubmmoreka [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O60011eHNE 1 bubnmnorexka HOK
cucTeMaTH3alus 3HAaHUI https://m.edso00.ru/00ad9ch2
68 PesepBublit ypok. O0o01IeHNE U bubmmoreka [JOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoububsie IIpakTuueckue A — o0pasoBaTe/bHbIC
padoThI padoThI pecypcel
[lepuoanueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bu6nuoreka [IOK
XUMHYECKHX d1eMeHToB J]. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B H3MECHECHUU
2 (3:BOﬁCTB XEMI/I‘ICCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bu6nuoreka [IOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bujapl XUMHUYECKON CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHUE U yriybneHue 1 1
3HAHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 kiacca»

Knaccudukaius XuMru4ecKux
6 peaxuﬂg 1o I])laSJ'II/I‘-IHLIM 1 Bubmorexa LIOK
https://m.edsoo.ru/00adbcb0
npU3HaKaM
IIoHsaTHE O CKOPOCTH XUMHUYECKON
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEaKIUIX
8 [ToHsTHE O XUMHYECKOM 1 but6mmoreka [IOK

paBHOBecHH. DakTOpHI,

https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XUMHYSCKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O

paBHOBECHUS
9 OKHCIIHTEIIbHO- bubmuorexa [{OK
BOCCTAHOBHTEIIbHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopust 3EKTPOIUTHYECKOM
10 I{I/Icfounaunn.pCHanHe u bubamorexa LOK
https://m.edsoo.ru/00adcd68
cJ1a0bl€ AIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHI B CBETE
12 MpeJICTaBICHHH 00 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
ANEKTPOTUTUYECKOM
JIUCCOITHAITIN
XuMHUYecKrue CBOMCTBA COJICH B
13 CBETE MpeACTaBIeHUN 00 bubnmnoreka [JOK
JIIEKTPOIUTUIECCKON https://m.edsoo.ru/00add8b2
JIUCCOITHAITIN
14 [TonsTHE O TUIpONH3E CONEN bubmorexa [OK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHHH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenue 3KCIepUMEHTAIBHBIX

3agaqd»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «INEKTPOIUTHYECKAS bubmuorexa [JOK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKkIuu B pacTBOPAX»

06
18 rasorerion, Ximmuccxie bitmorera LIOK
; ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha mpUMepe XJIopa
X .C
19 K;:Jfo(;]zoi(l)iflfqecch;IZHCZIOﬁCTBa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, IPUMCHEHHE
IT 6ota No 2
20 teme dloayuenc commoli biorera LIOK
1 . https://m.edso00.ru/00ade348
KHUCJIOTHI, U3YUCHHE €€ CBOWCTBY
B
| e
PeAli, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepuCTUKa bubmuotexa [JOK
aneMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLINK
cepsl. Haxoxenue cepsl u eé bubnuotexa [JOK

23 .

COEJIMHEHUI B IPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
C 2 b
2 quuswscerte n xuvscere biGnorera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTA, BuGmorexa LIOK
25 buznYECKre 1 XUMUIECKHE

CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/00adea28
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XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJIEHHOT'O
croco6a Moyiy4eHus CepHon

bu6nmoreka [IOK

26 KHCJIOTEI. XHMHUYECKOE https://m.edso0.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHUSIMU CEPbI
97 Briuncnenune maccoBoil nonu bu6nuoreka [IOK
BBIXOJ1a TIPOIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
37eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pUpoIe bubnuorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYecKue 1 XUMHUYECCKHE
CBOICTBa
AMMHuax, ero puznueckKue u
29 XHUMUYECKHE CBOMCTBA bubmmorexa LOK
’ https://m.edso0.ru/00adf004
MOJIYYCHHUE U IPUMEHEHHE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHuaKa bubnuorexa LOK
. ’ https://m.edsoo.ru/00adf180
W3y4YEHUE €r0 CBONCTBY
31 A3oTHas KucioTa, e€ husndeckue bubnuoreka [IOK
1 XUMHYECKHE CBOICTBA https://m.edso0.ru/00adf306
Hcnons30BaHne HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MHUHEpaJIbHBIX Y100pEHUH. bubmmoreka [JOK
XUMHUECKOE 3arps3HeHUE https://m.edso0o.ru/00adf518
OKPY’KaloIllel cpebl
COCIUHCHUSIMH a30Ta
33 ®dochop. Okcun dpocdopa (V) u bubnmorexa [JOK

docdopnas kucnota, pusndeckne

https://m.edsoo.ru/00adf68a
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1 XUMHYECKIE CBOMCTBA,
MOJTYYCHHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bu6nuoreka [IOK

34 yI1oOpeHui. 3arpsi3sHeHue https://m.edsoo.ru/00adfc20
IPUPOIHON cpeabl hocharamu
Yrnepon, pacnpocTpaHeHue B
35 Hpnpf);e[ E)I/BI/II‘)IGCKII)/IG " bubnuoreia LOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJIOTMYECKHUE Bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepona (1V)
37 VYronbHas KucnoTa u €€ conu bubmmorexa LIOK
https://m.edso00.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[lonydyeHne yriekucnoro bubmuoreka [JOK
ra3a. KauectBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaYaTLHEIC TOHATHS 00
39 oprpaHquCKnx BEIIECTBaX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenunenus bubmmorexa LIOK
https://m.edso00.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubmmoreka [JOK

Pewienne skciepuMEeHTAIBHBIX

https://m.edsoo.ru/00ae0bf2
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3aJ1a4 110 TeMe «BakHeinume
HEMETAJIBI ¥ UX COSIUHEHUI»

KonTtponsnast padora Ne3 o reme

bu6nuoreka [IOK

42 «BaxHneinme HeMeTauIbl U UX https://m.eds00.ru/00ae0e18
COCUHEHHUS»
OO0m1as XxapakTepucTUKa
XHUMUYECKHX DJIEMEHTOB —
43 MeTaiuIoB. MeTrannndueckas CBSI3b bubnnoreka IIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuMHYECKHE CBOMCTBA METAJIIOB.
44 DNEKTPOXUMHUUECKUH psifl bubmmorexa LIOK
. https://m.edso00.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611e crnocoObl MoTy4eHHUst
MeTtaioB. CruiaBbl. Beruucnenus
45 M0 YpaBHEHUSM XUMHUYECKHX bubmmorexa LHOK
N https://m.edso00.ru/00ae1156
peakIuii, eclii OJNH U3 PeareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK
https://m.eds00.ru/00ae1278
but6mmoreka [IOK
47 [lenounbre MeTaLIb https://m.edso0.ru/00ael4b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U but6mmoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmmorexa [JOK

KaJIbIIUA U Mardui

https://m.edsoo.ru/00ae15e8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

Baxkneiime coeMHeHN

bu6nuoreka [IOK

50 KaJIbIUs https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMaTH3alus
3HAHUM
59 JKEcTkoCTh BOIBI U CIIOCOOEI €6 bu6nmoreka [IOK
yCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTrueckas padbora Ne 6 1o
53 Tell)\/le "}KéCTKOCI”)FL BOJBI 1 METOBI bubmorexa OK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnnoreka IIOK
https://m.edso0.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIH bu6mmoreka [IOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[TpakTiueckast paborta Ne 7.
59 Peienne skciepuMeEHTAIBHBIX bubmmoreka [JOK
3a1a4 1mo reMe «BaxHele https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHCHUS
Berarcienus o ypaBHEHUSIM
50 XUMUYECKHUX PEaKIIUi, €CITN OJTUH bu6mmoreka [IOK

U3 PEareHTOB JIaH B U30BITKE WIIH
COAEPKUT IpUMeCH. Beruncnenus

https://m.edsoo.ru/00ae1750
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MacCOBOM J0JIM BbIXOJA IPOAYKTA

peaknuu
61 O06o001IeHNEe U CHCTeMAaTH3aIINS 1
3HAHUH
Kontpoisbnas padora No4 o teme
62 «Baxxueime MeTamibl 1 uX 1
COCIIMHCHUS
63 BemecTBa u Marepuansl B 1 bu6nuoreka [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHMHYECKOE 3arpsi3HEHUE bubnnorexka HOK
64 . 1
OKpYXKaIOIIeH CpeJibl https://m.edso00.ru/00ae4270
65 Posib xumuu B penieHun 1 bubnmnoreka HOK
9KOJIOTHYECKHX MPOOIIEM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 bubnmnorexka HOK
CHCTEMAaTH3aLMA 3HAHUHI https://m.edso0.ru/00ae0d0a
67 PesepsHblit ypok. O60011eHNE 1 1 bubnmnorexka HOK
cHUCTEeMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [JOK
CHCTEMAaTH3aLNA 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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