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HOACHUTEJBbHASA 3AIIMCKA

[IporpaMMa 1O XMMHH Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
COCTaBJicHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOI
o0Opa3oBaTeabHO MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs, IPEICTaBICHHbBIX
B ®I'OC 00O, a Takxxe Ha ocHOBE (penrepanbHO paboyeil mporpaMMbl BOCTIUTAHUS
U C yd4€TOM KOHIICTIIMU TMpENoJaBaHusl y4deOHOro mpeaMera «XUMHUS» B
oOpazoBaTeabHbIX opranuzamnusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T TMPEACTABICHHE O LENAX, OOIIeld CTpaTeruu
oOy4eHHMs, BOCHUTaHHS M pPa3BUTHSI OOYYAIOUIUMXCS CpPEICTBAMH Y4EOHOTO
npeaMerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPENEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHUE IIO
pazienaM U TeMaM MporpaMMbl 1O XHUMHH, OIpEAEiseT KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep KaHMUs, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBA3€H, JIOTUKM y4eOHOro Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAe/sIET BO3MOXHOCTH —MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTelIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHus, a Takke TpeOOBaHUHN K
pe3ynbrataMm 0O0y4eHHUs] XUMUW Ha YPOBHE IIeJIel U3y4eHUs PeIMEeTa 1 OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIbHON JIESITEIbHOCTH OO0YYalolIerocsi MO OCBOEHHUIO
y4e0HOT0 coiepKaHusl.

3HaHWE XUMHUHU CIY>KUT OCHOBOW Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, €ro NnpejcTaBiIeHU O MaTEpPUATIbHOM €IUHCTBE MHpPA, BAKHYIO
poiib urparot (GopMUpyeEMbIe XHMHEH MPEICTaBICHUS O B3aUMOIIPEBPAIIECHUSIX
OPHEPTrUM M 00 DSBOJIONMU BEHIECTB B MPUPOJE, O MyTIX PEIICHUS TJIOOATbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHUs YEJIOBEUYECTBA — CHIPHEBOM, HHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXXHOCTEW 1T CaMOpa3BUTUS U
dbopMupOBaHUs KyIbTYpPhl JUYHOCTH, €€ 00111eH 1 (YyHKIIMOHATLHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommxcsi, HABBIKOB HMX CaMOCTOSATEIHHOM y4eOHOW  JIeATEeIhHOCTH,
HKCIIEPUMEHTAJIbHBIX U HCCIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B NPO(ECCHOHATBLHON ACSITEIBHOCTH; 3HAKOMHUT CO
cnenupUKOl HAyIHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIAA HA
€AMHCTBO TPUPOABI M YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM JSTalloM B



(bOopMHUPOBAHHH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YUAIOIINUXCS; CITOCOOCTBYET
(GhOpMHPOBAHUIO LIEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO-

HAYYHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTHMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBiieHUsT B OOYYEHUU XUMHUHU 00ECHeuuBarOTCs CIEeHUPUKON
colepkaHusi  y4eOHOro  mpeaMeTa, KOTOpPbI  SBISETCS  MEIarorH4ecKH
aJanTHPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMUU HA ONPEAECIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs OPHUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbI NEPBOHAYAIBHBIX TMOHSATHH XMMHH, OCHOB
HEOPTaHUYECKONM XUMUU W HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX MOHSITHI
OPraHUYECKON XUMUH.

CrpykTypa coaepxaHHsl IpOrpaMMbl 110 XMMHU Cc(POpMHpOBaHA HAa OCHOBE
CUCTEMHOTO Mojaxoja K e€ u3yueHuto. Coaep:kaHUE CKJIAJbIBACTCS U3 CHCTEMBI
MOHSTHN 0 XUMHUYECKOM SJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITHIA O XUMUYECKOM
peakuuu. OO0e 53TU CHUCTEMBl CTPYKTYpHO OPTraHHU30BaHbl 1O TMPUHIUILY
MOCJIEI0BATEIbHOIO Pa3BUTUSI 3HAHUNA Ha OCHOBE TEOPETUUYECKUX INPEACTABICHUIM
pa3HOro ypOBHS:

—  aTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

—  Ilepmoamueckoro 3axkona JI. . MeHueneeBa Kak OCHOBHOI'O 3aKOHa

XUMUH;

—  YY€HHS O CTPOCHUHU aTOMA U XUMHUYECKOU CBSI3H;

—  TpeACTaBICHUM 00 JJICKTPOIUTHUYCCKOW IUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTudyeckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJIHOTO
YPOBHSI K IPyrOMY, BBITIOJIHSISL (PYHKIIMU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOICTB,
CTPOEHHS U BO3MOYKHOCTEN MPAKTUYECKOTO MTPUMEHEHUS U TIOJIyUEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XHUMHHM  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPECTABJICHNS O XUMUUYECKOW COCTABIISIONICH HAYYHON KapTUHBI MUDPA B JIOTUKE €€
CHUCTEMHOW NIPUPOJBI, IEHHOCTHOIO OTHOLIEHHS K HAYYHOMY 3HAHUIO U METOJAM
IIO3HAHUA B HaykKe. M3ydyeHWe XUMHHM NPOUCXOAUT C NPUBJICYECHUEM 3HAHUM W3
paHee M3y4YeHHbIX y4eOHBIX mpeameToB: «Okpyxaromuii Mup», «buonorus. 5—7
KJ1acceD» U «Pusnka. 7 Kiaacey.

ITpy w3ydyeHMH XUMHU TNPOUCXOAUT (OPMHUPOBAHUE 3HAHUM OCHOB
XMMHUYECKON HAayKH KakK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUUYECKOM
JEATEIbHOCTH YEJIOBEKA U KAK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a



y4eOHOTro MpeAMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBbl XUMHUYECKUX 3HAHUA —
BaXXHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX TMOJIOKEHHUH, TOCTYIMHBIX
0000IIeHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKd, B MPHOOLIEHHH K
HAYYHBIM METO/IaM TO3HAaHUS NPU U3yYEHHH BEIIECTB U XMMHUYECKHX PEaKLUi, B
dbopMUpOBaHUK ¥ Pa3BUTUU TIO3HABATENBHBIX YMEHUH M HMX NPUMEHEHUU B
y4eOHOIO3HABATENbHON M y4eOHO-UCCIIE0BAaTEIbCKOM eATeNbHOCTH, OCBOCHUU
npaBui 0€30MacHOro 0OpaIleHHs ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHuM XMMHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMS BAKHOE
3HaYeHHUE NMPUOOPENU TaKUE LI, KakK:

— dbopMUpPOBAHUE MHTEIUICKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHuI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBHSM SKU3HU;

— HaIpaBJICHHOCTh OOYy4YeHUSI Ha CHCTEMAaTHYeCKoe MpHOOIIECHNE
oOyyJarommxcsi K CaMOCTOATEIbHOM TO3HABATEIbHOW JESTEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— oOecrieueHue YCIJIOBHIA, CIIOCOOCTBYIOITUX IPUOOPETCHHIO
00yJarOIUMUCS OIbITA Pa3HOOOPAa3HOU ACITEITLHOCTH, IIO3HAHUS ¥ CAMOIIO3HAHHS,
KJIIOYCBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHIIMH), HMECIOIIMX YHHUBEPCAIHLHOE
3HAYCHHE JUISl PA3JTUIHBIX BUIOB JIEATEIIHHOCTH;

— dbopmupoBanue oOmeH (YHKIIMOHATLHON M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHITH W OICHUBATH SBICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3Yysl 3HAHUS W OIBIT, MOJTYYCHHBIC NMPU W3YUCHUHU
XUMHH, IPUMEHSATH UX MPU PEIICHUN TTPoOJIeM B IOBCETHEBHOM KU3HHU B TPYI0BOM
JeSATECIIbHOCTH,

— dbopmupoBaHre Yy OOYy4YaIOMUXCAd TyMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHMUS IIEHHOCTH XHUMHWUYCCKHUX 3HAHUW JJI1 BBIPAOOTKH OSKOJOTHYECKU
1es1ecoo0pa3HoOro TOBEACHUST B OBITY M TPYJOBOM JACATEILHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBALIMU K O0YUYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(WIIS M HAMPABJICHHOCTH JAbHEUIIETO
oOy4eHwUs.

OO1ee 9nciio 9acoB, OTBEASHHBIX ISl H3yYSHHS XMMHUH Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBiseT 136 vacos: B 8§ kiacce — 68 wacoB (2 gaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXKXAHUE OBYUEHUA

8 KJIACC IlepBoHayajibHble XMMHYECKHE TIOHATHS

[Ipenmer xumun. Ponp XMMuM B KU3HU 4Y€IOBEKa. XUMHS B CHCTEME HAYK.
Tena m BemectBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHUSA B XUMHUHM. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI ¥ MOJEKYJbl. XUMHUUYECKHE »BJIEMEHTbl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U CiI0KHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas popmyiia. BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BeniecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuectBo BemectBa. Monbs. MossipHas macca. B3auMocBsI3p KOIMYECTBA,
Macchbl W 4YHUCIA CTPYKTYpHBIX e€JauHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

Du3NYeCKue U XUMHUYECKUE SIBJICHUS. XUMUYECKasi peakiusi U €€ Mpu3HaKH.
3aKOH COXpaHEHUs MacChl BellecTB. Xumuyeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIHi (COeqMHEHUS, pa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

Xumuueckuii  IKCnepUMEHm 3HAKOMCTBO C XUMHYECKOM MOCYIOMH,
npaBuiamMu padboThl B J1a0opaTopuu U NpuéMamu oOpameHus ¢ 1abopaTopHBIM
o0opyoBaHHEM, H3y4YeHHE U oOmnucaHue (GU3MISCKUX CBOWCTB 00pa3IoB
HEOPTaHWYECKUX BEIIECTB, HaOMOeHnEe GU3NUecKuX (TJIaBJICHUE BOCKA, TAasTHHUE
JbJa, paCTUpPaHUE caxapa B CTyNKe, KUIIEHHE U KOHJIEHCALUS BOJIbI) U XUMUYECKUX
(ropeHue cBeuH, MPOKAJMBAHWE MEAHOW MPOBOJOKH, B3aUMOJCHUCTBUE MeJa C
KHUCIIOTOM ) SIBJICHHM, HAOJIIO/ICHNUE U OTIMCAHKE IPU3HAKOB MPOTEKAHUS XHMUYECKUX
peakiui (pasyioKeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMMOJCHCTBUE
xkenesa ¢ pactBopoM cosii meau (II), uzydenue crnocoOOB pa3feieHus CMece: ¢
MTOMOIIbIO MarHuTa, PUIBTPOBaHUE, BBIMTAPUBAHKE, TUCTHILIAIMSA, XpoMaTorpadusi,
MPOBEICHUE OYMCTKU MMOBAPEHHOW COJM, HAOJIOJCHHE W ONHUCAHUE PEe3yJIbTaTOB
MPOBEICHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/aHHE
MoJeJIeld MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BeLeCTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — sineMeHT U mpocToe
BemecTBo. HaxoxneHwe kucimopona B MpHpPOAE, (PU3NYECKHE W XUMHUYECKHE
cBoiictBa (peaknuu ropenus). Oxcuawl. [lpumenenme kucmopoma. CrocoOsI



NOJY4YeHHUs KUCIOpoJa B J1abopaTopuM U IMpoMbIIUIEHHOCTH. KpyroBopot
Kuciopoaa B npupoze. O30H — ayutoTpornHas MoAU(UKaLUs KUCIOPOAaA.

TennoBoit ekt XuMUYECKOW peakIu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DJHIOTEPMHUYECKHE Dpeakuuu. TOIUIMBO: Yrojib M METaH. 3arps3HEHHUE
BO3/lyXa, YCWIECHNE NapHUKOBOTO 3P (eKTa, pa3pylieHUe 030HOBOT'O CIIOSL.

Bonopon — aneMeHT 1 mpocToe BemecTBo. Haxoxnenue Bogopoaa B mpupoie,
bu3NYecKue 1 XUMUYECKHIE CBONCTBA, MPUMEHEHHUE, CTIOCOOBI MomydeHust. KuciaoTs
Y COJIN.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue CcBoWcCTBAa BOAbl. Boxa kak pactBopurenb.  PacTBOpBI.
HacpllieHHbIE ¥ HEHACBHILIECHHBIE PACTBOPBHI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10Jis BelIecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJAbL. OCHOBAHUA.
Pose pacTBOpOB B MpUpPOJE M B JKU3HU 4YETOBEKA. KpyroBOpOoT BOJBI B MPHUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranmdyeckux coeauHenuii. Oxcunpl. Knaccudukamms
OKCHUJIOB:  cojeoOpa3ytoniue (OCHOBHBIE, KHCJIOTHBIE, aM(dOTepHbIE) W
HecosieoOpaszyromue. Homenknatypa oxcujoB. Duznyeckue W XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnne okcuaos.

OcHnoBanus. Krnaccubukarnuss ocHOBaHUW: TWIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. Homenknarypa ocHoBanunil. Puznyeckue M XUMHUUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. dusndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTn MetayuioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. Homenknatypa coneil. @Pu3nyeckne 1 XMMAYECKAE CBOMCTBA COJICH.
[lonyuenue cosen.
['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumeHm. KadeCTBEHHOE OIPEICICHUE COJCpPKaHUSI
KHCIIOPOJIa B BO3TyXe, MOJIyYeHUE, COOMpaHne, paclio3HaBaHUE U M3yUYCHHUE CBOMCTB
KHUCIIOpOJia, HAOJIOJCHUE B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM U YCIOBHS
BO3HMKHOBEHUS W MPEKpAIEHUs TOpeHHs (TIoKapa), O3HAKOMJICHHE C 00pasimamu
OKCUJIOB M ONHCAaHUE WX CBOMCTB, MOJydYeHHE, COOMpaHUE, paclo3HAaBaHHWE H
U3YYCHUE CBOWCTB BOJOpOJa (TOpEHHE), B3aUMOJCHCTBHE BOJOpPOAA C OKCHIOM
meru (I1) (BO3MOXKHO MCTIONB30BaHKE BUICOMATEPUAIIOB), HAOIIOIEHNE 00pa3IoB
BEII[ECTB KOJIMYECTBOM | MOJIb, HCCIIETIOBAaHUE OCOOEHHOCTEH PACTBOPEHUS BEIICCTB
C pa3IMYHOH PACTBOPHUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHON
MacCOBOU J0Jiell pacTBOPEHHOTO BEIISCTBA, B3aUMOJACHCTBUE BOJBI C METaUIAMH
(HatpueM U KajgbuueM) (BO3MOXKHO  HCIIOJb30BaHUE  BHUEOMATEpPUAIIOB),



UCCIEeI0BaHUE O0pa3lioB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHECHUS OKPACKH MHANKATOPOB B PAaCTBOpax KUCJIOT U IIEIOYEH,
u3ydyeHue B3aumoeiicteus okcuna meau (I11) ¢ pactBopoM cepHOM KUCTOTHI, KUCIOT
C METaJUIaMH, peaklMil HEUTpaau3aluu, MOJy4YeHHE HEPACTBOPHUMBIX OCHOBAHMIA,
BBITCCHEHME OJHOTO MeTajula JpyrMM W3  pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMmMe «BaxkHellme KIacChl HEOPraHUYEeCKHX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aroMoB. XMMHUYECKasi CBA3b.
OKHuCIUTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUuU

[lepBble TOMBITKUA KJIAacCU(PUKAIMA XUMHUYECKUX HeMeHTOB. [loHsatue o
rpynmnax CXOAHBIX OJJIEMEHTOB (IIEJIOYHbICE W IIEJIOYHO3EMEIbHBIE METaJIIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. Menneneera. Kopotkonepuoanas u jyimHHoneproHas ¢hopmsl [lepuoanyeckoit
cucreMbl xumuueckux sneMeHToB . M. MenneneeBa. llepuoabl w1 rpynisl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DneKkTpoHbl. CTpoeHHE
ANIEKTPOHHBIX  000JOYEK aTOMOB TMEpBhIX 20 XUMHYECKUX DJIEMEHTOB
[lepnogmueckonn cucremnl . M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI paJauyca aTOMOB XHMHUYECKUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPyNIIaM U IEPUOLAM.

3nauenue [lepuoanyeckoro 3akoHa u [leprnoandeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTHs Hayku U npaktuku. . V. MenpaeneeB — y4€HbIA U
IpaKIaHUH.

Xumudeckass cBs3b. KoBaneHTHast (mojsipHas MW HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINM.
[Iponecchbl OKMCIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IxKcnepumenm. u3ydeHHe oOpa3lOB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUJIPOKCHIA LHMHKA C pPAacTBOpaMU KHCIOT U
HIEJ0YEH, MPOBEICHHUE OIbITOB, WIUIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHMSI, COSUHEHU ).

Mescnpeomemnmnuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H NpHU H3YYEHUM XHUMHHM B & Kiacce
OCYUIECTBJISIETCS. 4epe3 MHCIOJIb30BaHUE KaK OOIIUMX €CTeCTBEHHO-HAYYHBIX



MOHATHUM, TaK U TMOHITUH, SBISIOUUXCA CUCTEMHBIMU JIJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOuue ecTecTBEHHO-HAYUYHbIEC MOHSATUS: HAy4HbIA (DaKT, TUMOTE3a, TEOpPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCHPUKAMs, TEPUOTUIHOCTh, HAOJIIOJIEHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3uKa: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWI, U30TOIIBI,
PaMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYSCKUHA 3apsi, BEIIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BeEIIeCTBa, Tra3, (PU3WYECKUE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, INTaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPOIbI, TIOJIE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BeniecTBo M XUMHYECKAS PeaKIUs

[lepnognueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTA B M3MEHEHUU CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaTusl, KAJbLIH U UX COCTMHEHUN
B COOTBETCTBUU C IOJIOKEHHMEM JJIeMEHTOB B llepuoanueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XMMHYECKON CBSI3U. THUIBI KPUCTAIITMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THINA KPUCTALINYECKON PEIIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHWYECKUX
COEAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakiuii o pa3IuyHbIM MpHU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(QdeKTy, o
W3MEHEHHUIO CTETIEHEH OKHCIICHUS] XUMUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYACTHIO KaTajlnu3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHEHHS.

[Tonsitue o ckopocth Xxumuueckor peakiuu. [lonstre 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHE O TOMOTEHHBIX U TE€TEPOTESHHBIX
peakuusx. Ilonstue o karanuse. [londatue 0 xumuueckom paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOM peakuuu M TOJOKEHHE XHUMHUYECKOTrO
paBHOBECHS.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE  PEAKLMH,  DJIEKTPOHHBIM  OasaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakiuu. CocraBnenue YPaBHEHHMU
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKUMHW €  HUCIOJB30BAHUEM  METOJA
3JIEKTPOHHOTI'O OaaHca.



Teopus 3MEKTPONUTHYECKON TUCCOUUALNNA. DIEKTPOIUTHI U HEATEKTPOIIUTHIL.
Karnonel, aHnoHbl. MeXaHH3M IUCCOLMALIMM BEUIECTB C Pa3jIM4YHBIMA BHIAMHU
XUMHUYeCcKOH cBs3u. CteneHs nuccounannu. CunbHbIE U c1a0bIe 3JIEKTPOIUTHI.

Peakrum noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHbIE WMOHHBIC YypaBHEHMs peakuui. CBOHCTBAa KHUCIOT,
OCHOBAHUII U COJIEH B CBETE MPEICTABICHUMN 00 3IEKTPOIUTUIECKON JUCCOLIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHUE C MOJEISIMHU KPUCTAJUIMYECKUX
PEIETOK HEOPraHUUECKUX BELIECTB — METAJIJIOB M HEMETaJIOB (rpadura u anmasa),
CIIO)KHBIX BEILECTB (XJIOpUJa HaTpusi), HCCIEAOBAHHE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON pEeaKkIUu OT BO3JIEHCTBHS pa3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE
AIEKTPONPOBOJIHOCTH PACTBOPOB BEHIECTB, IIPOLECCA AMCCOLMALMNA KHCIOT,
miesouel U cojeil (BO3MOXHO HCIOJIb30BaHUE BUIEO MaTEpUajoB), MPOBEICHHUE
OIBITOB, WUTIOCTPUPYIOLIUX MNpPHU3HAKU TMPOTEKaHMUs PEAKIMI HMOHHOIO OOMEHa
(oOpazoBaHue ocajaka, BbIJEJICHUE Tra3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUU
(ropeHue, peakluy pa3ioXKeHHs, COeAMHEHNUs), pacllO3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C IIOMOLIBIO KA4YECTBEHHBIX PEAKUUW HAa  HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 X COeIMHEHUS

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (U3MUYECKUe CBOMCTBA MPOCTHIX
BEILECTB — raJloreHoB. XMMHUYECKHE CBOMCTBA HAa TPUMEPE XJIopa (B3aUMOICHCTBHUE
C MeTaJulaMM, HEMeTaUlaMH, Iueaodamu). XiaopoBoaopon. CoiisHas KHCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4eHHUE, NpuMeHeHue. [JlelcTtBue xiopa W
XJIOPOBOJIOPO/Ia HA OPTaHM3M Y€JIOBEKa. BakHENIIMe XJIOpUIAbI U UX HAXOXKICHUE B
MIPUPOJIE.

Ob6mast xapakrepuctuka 371eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHne M (U3MUECKHE CBOWCTBA
IPOCTBIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHBIE MOIU(PUKALIUN KUCIOPOIa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOOpPOA, CTpOEHHUE, (pu3nMueckue u
XUMHAYECKUE CBOMCTBA. OKCUIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnas kucinoTta, GU3nYecKkue 1 XMMUYECKHe CBOMCTBA (00LIMeE KaK MpeACTaBUTENS
KJlacca KHCIOT U crenuduyeckue). XUMHUUECKHE PEaKINH, JIeKAIIue B OCHOBE
IPOMBIIIJIEHHOTO CMOoco0a TMOMy4YeHHUsI CEpHOM KHCIOThl. [IpumeHeHue cepHOit
kucaoTbl. CoMM CEepHOM KHUCJIOThI, KaueCTBEHHAs peakuus Ha Cyiab(paT-HuOH.
Haxoxnenue ceppl u €€ COCAMHEHHM B MOpUPOAEC. XUMHUUYECKOE 3arpsi3HCHUE



OKpY’)Kalollled Cpeapl COCIUHEHUSMU Cephbl (KUCIOTHBIE MOXKAH, 3arpsI3HCHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.

OOmasi xapakTepucTHKa 31eMEHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTpaHEHHUE B MPHUPO/IE,
duznyecKkre U XUMHUYECKHE CBOCcTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €T0
buznYecKre U XUMUYECKHE CBOMCTBA, MOyYeHHE U puMeHeHue. Coin aMMOHWUS,
uX pU3NYECKUE U XMMHUECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCJIOTa, €€ MOJy4YeHHe, (PU3NYECKHEe U XUMHUYECKHUE
cBOMcTBa (00OIIME KaK NpPEACTaBUTEN Kilacca KHUCIOT M CcHenuduueckue).
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B KaUECTBE MUHEPAIIbHBIX YAOOPEHUH.
XUMHUYECKOE 3arps3HEHNE OKPY’KAIOIIEH Cpellbl COSTUHEHHUSIMH a30Ta (KUCIOTHBIE
TOKIM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amIoTpOmHBIE
Moaudukamuu docdopa, puznueckue u xumuueckue cpoiicta. Okcup dochopa
(V) u docdopHnas kucnora, GuU3MUECKHE U XUMHUYECKHE CBOICTBA, MOJyYEHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBbHBIX y100pEHUM.

OOmas xapaktepuctuka sneMeHToB [VA-rpymnmnbel. OcoO€HHOCTH CTPOEHHUs
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIICHUS. Y TJIEpO/I, AJUIOTPOIHbIE MOAU(PHUKALIUY,
pacnpocTpaHeHUe B MPUPOAE, PU3HMUECKHE U XUMHUYECKHE CBOMCTBA. AAcopOrus.
Kpyrosopor yrinepona B mnpupoae. Okcuabl yriaepoja, uXx (U3HUECKHE U
XUMHUYECKHE CBOMCTBA, IECTBUE HA XKUBBIE OPTraHU3MBI, [T0JTy4YEHUE U IPUMEHEHNE.
OkoJyoruueckre mTpoOiemMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepona (IV), rumoresa
1J100aJbHOT0 MOTETUICHUS KJIIMMAaTa, MapHUKOBBIN A(PeKT. YToapHast KUCIO0Ta U €&
COJIM, UX (PU3NYECKHE W XUMHUYECKHE CBOMCTBA, IMOJYyYEHUE M TPUMEHEHUE.
KauectBennas peakiusi Ha kKapOoHaT-HOHBI. Vcnonb3oBanue kapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TWIEH, aleTUJIEH, 3TAHOJ, TJIMUEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJAOB (Yroyib, MNPUPOJHBIN Ta3, HEPTh),
INPOAYKThl UX mepepaboTku (O€H3WH), UX pOJib B OBITY W IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKN Ba)KHBIX BEIIECTBAX: XKHUPax, OeNKax, yrieBogax — U UxX
poiM B KM3HM 4eJOBEeKa. MarepuaJbHOE €AUMHCTBO OPraHWYeCKHX |
HEOPTraHUYECKUX COCIMHEHUN.

KpemHunii, ero ¢usnueckue ¥ XUMHUYECKHE CBOWMCTBA, TMOJYYCHHE U
npumeHenue. CoenMHeHMs KpeMHUs B ipupoe. O0miue npeacTaBieHus: 00 OKCUe
kpemHus (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B
IPOMBINUICHHOCTU. BakHelue CTpOuTENbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, xene300eToH. [IpoOmembl 0€30MacCHOTO  HMCMOJIb30BAHMS
CTPOUTEIBHBIX MATEPHAIIOB B OBCETHEBHON KU3HHU.



Xumuueckuii IKCnepumenm: 3ydeHre 00pas3IoB HEOPTAHNIECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEICHUE KaU€CTBEHHBIX PEAKIIMI Ha XJIOPU]I-UOHbI
U HaOJIOJIEHUE MPU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpaXkarouiue (pusndeckue u
XUMHUYECKHUE CBONCTBA TaJIOTEHOB M MX COEIUHEHUN (BO3MOYKHO HCIOJIb30BAHHE
BHUJICOMATEPUAJIOB), O3HAKOMJICHHE C O0Opa3liaMu XJIOPUIOB (TaJOreHUuI0B),
O3HAaKOMJIEHUE C 00pa3liaMu Cephl U €€ COeAUHEHUSIMU (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOACHHUE TIpoliecca OOYTIMBAaHMS caxapa MoJl IeUCTBHEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHCIJIOTHI, HW3YYEHHE XUMHUYECKUX CBOICTB
pa30aBIEHHOI CEPHOU KUCIOTHI, IPOBEICHUE KAUECTBEHHOM PEaKMu Ha CylIb(at-
MOH W HaOJIOJICHUE TNpHU3HAaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMU
cBoiicTBamMu azora, (ochopa um uxXx coequHEeHUN (BO3ZMOMNKHO HCIOJIB30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POCPOPHBIX yAOOPEHHI, MOITyUYEHUE,
coOWpaHue, paclio3HaBaHUE W M3Y4YEHHE CBOWCTB aMMHUaka, IMPOBEJICHUE
Ka4ueCTBEHHBIX PEAKIIUA Ha NOH aMMOHUS U PocdhaT-uoH U U3yYeHUE MPU3HAKOB UX
MPOTEKAHMS, B3aUMOJICVCTBUE KOHLIEHTPUPOBAHHOW a30THOW KHCJIOTHI C MEJbIO
(BO3MOKHO HCMOJIb30BaHUE BHUJICOMATEPUAIIOB), W3y4YCHUE MoOJEen
KPUCTAUIMYECKUX PpeIIETOK anmasa, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHHE, COOMpaHUe, pacro3HaBaHUE U W3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Trasa, NMPOBEJICHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-WOHBl U W3yYCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUITMKATHON MPOMBIIUIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4
110 TeMe «BakHenIe HeMeTaulbl U UX COCIUHEHUS.

MeTa/ibl 4 MX COeIMHEHUS

OO6m1as xapakTepUCTUKAa XUMUUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux a3nemeHTtoB J[. W.
MenneneeBa u crpoeHusi aroMoB. CTpoeHue MetamioB. Metaiuinueckasi CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeTKa.  DJIEKTPOXUMHUYECKHM  psAl
HaIpsDKeHUN MeTalioB. GuU3NYecKue U XMMUYECKHE CBOMCTBA MeTallioB. O0Iue
CIOCOOBI TIOMy4YeHUs: MeTauioB. [loHSATHE O KOPPO3UHM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3un. CIUiaBkl (CTalb, YyTyH, JIOPATIOMUHNN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILJICHHOCTH.

[Ilenounsie MeTaiuibl: nojoxeHne B [lepuoandeckor cucremMe XMMHUYECKUX
anementoB /. M. MeHnneneeBa, CTpoeHHME MX aTOMOB, HAXOXKIEHUE B IPUPO/IE.
duznyeckre U XMMUYECKUEe CBOMCTBA (Ha mpumepe HaTpust U Kaius). OKCUIbI U
TUJPOKCUJIBI HATPpUs U Kanusl. [[puMeHeHne meI0UHbIX METAJIOB U UX COEUHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MAarHUil M KaJbI[MH: IIOJOKEHHE B



[leproauueckoi cucteme XuMuIeCcKux 351eMeHToB /. 1. Menneneesa, ctpoenue nux
aTOMOB, HaXxOXAeHue B npupoje. dusnueckne 1 XUMUYECKHE CBOMCTBA MarHus
Kanblus. Baxknelue coequHenns Kanbluus (OKCUI, THAPOKCUI, con). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJOMUHHI: TTONI0)KeHKE B [leproinueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpOCHHE aTOMa, HAXOXKJIeHUE B mpupoac. Pusnyeckue u
XMMHYECKHE CBOMCTBA altOMUHUA. AMPOTEpHBIE CBOWCTBA OKCHAA U THIPOKCH]IA
AITFOMUHUS.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XMMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHME aToMa, HaxOXKIeHHE B mpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKcuabl, TuaApoKcuabl U conu xenesa (1) u xxenesa
(1), wmx cocraB, CBOWCTBA | TMOJydYCHHE. XUMUUECKUI IKCHEPUMEHM '
O3HaKOMJIEHHE ¢ 00pa3laMu METAJUIOB U CILJIaBOB, UX (PU3UUECKUMH CBONCTBaMH,
U3YYeHUE pPEe3yJIbTaTOB KOPPO3UM METaIOB  (BO3MOYKHO  HMCIOJIb30BaHUE
BUJICOMATEPUAIOB), OCOOEHHOCTEN B3aUMOJCHUCTBUSI OKCUA KalbIlMs U HATPUS C
BOJIOM (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPUAIOB), HCCIEIOBAHUE CBOMICTB
XKECTKOM BOJIbI, IPOLIECCA TOPEHMS KeJe3a B KUCIOPO€ (BO3MOKHO HUCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKaHUS KAaY€CTBEHHBIX PEAKIM Ha HOHBI:
MarHusi, KajibIUs, aTlOMHHMS, LuHKa, keneza (II) u xemeza (III), memm (II),
HAOJIOZICHUE M OIMCAHHWE TMPOIECCOB OKpaIIMBaHUS TJIAMEHU WOHAMHU HATpPHS,
KaJiig W Kajublus (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIIEAOBAHUE
aM(OTEpHBIX CBOMCTB TMAPOKCHUIA AJIOMHUHHS M TUJIPOKCUAA IIMHKA, PEIICHHE
AKCHEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHeue MeTauibl U UX COEAUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaiibl B ITOBCEIHEBHOM >KM3HHM 4YeoBeKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. I[lepBas momoins npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arpsA3HEHUE OKpYKarollel cpebl (MpeAesibHas AOoMycTUMas
KOHIIeHTpanus BeuiecTs, aanee — [[JIK). Ponb Xxumuu B penieHun 3KOJIOrM4ecKux
po0aem.

Xumuyeckuii IKCnepumenm:
n3ydeHue o0pa3iioB MaTepHaIOB (CTEKIIO, CIUIABBI METAJIIOB, TIOJIMMEPHBIC

MaTepualbl).

Mescnpeomemmnbnie ceasu

Peanuzanusa MeXNpeIMETHBIX CBSI3€M NpU HM3y4eHUU XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHHE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TMOHSITUH, SBIISIIOIIUXCS CUCTEMHBIMU JIJISi OTAECIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTecTBEHHO-HAYYHbBIE TOHSTHS: HAay4dHbIM (DakT, TUIOTE3a, 3aKOH,
TEOpHus, aHalu3, CHUHTE3, KiIaccu(UKaIus, TMNePUOJUIHOCTh, HAOIIOICHNUE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, HW3MEPCHHE, MOJCHb, SBICHUE, MApHUKOBBINI
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

dwusuka: MaTepus, aTOM, SJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIUJI, U30TOIIBI,
PaMOaKTUBHOCT, MOJIEKYa, IIEKTPUICCKUI 3apsi, IPOBO/THUKH,
MOJyIPOBOJIHUKH,  JTUAJIEKTPUKH, (HOTOIIEMEHT, BELIECTBO, TeEJ0, OOBEM,
arperaTHoe COCTOSIHME BEILleCTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIIIMUECKAS
pemérka, CIulaBbl, (U3NYECKUE BEIUYMHBI, €IUHUIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, FKOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, rupocdepa, MUHEPaIIbl, TOPHBIE TOPOIbI, TTOJIE3HbBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS IPOrpaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YeHHs] XUMHH B E€IMHCTBE y4eOHOU H
BOCIIUTATEIbHON JEATENBHOCTH B COOTBETCTBUU C TPAJAHIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIFTYPHBIMM M JTyXOBHO-HPaBCTBEHHBIMU LEHHOCTSMHU, HPHUHATHIMU B
oOmiecTBe MpaBUjIaMM M HOPMaMu IMOBEIEHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0yYarOIUXCsl.

JIMYHOCTHBIE ~ pPE3yJbTaTbl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM IMO3UTUBHBIX IEHHOCTHBIX OpUEHTAUUHd U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) DATPHOTHYECKOTO0 BOCHHUTAHHWSI. I[IEHHOCTHOTO  OTHOIICHUS K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACJIENIHIO,
NOHUMAHUsl 3HAYEHUS XMMUYECKOM HAyKH B >KM3HHM COBPEMEHHOIO OOIIECTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(pOpMaIueil 0 NepeoBbIX TOCTHKEHUAX U
OTKPBITUSIX MUPOBOW M OTEUYECTBEHHOM XMMUH, 3aWMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUSIX 00 YCTPOKMCTBE MUpa M OOIIECTBA; 2) IPaKIAHCKOTO BOCTIUTAHUS S

IIPEACTABICHUS O COLMAJIBHBIX HOpPMAax M MPaBUIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJIJIEKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, yUeOHOMCCIIEJOBATENBCKOM, TBOPUECKON U APYTUX BUAAX AESITEIBHOCTH,
TOTOBHOCTH K PpPa3HOOOpa3HOM COBMECTHON JESTENbHOCTH IPU BBIIOJHEHUH
yueOHBIX, MO3HABATEIbHBIX 3aJ]ay, BBINOJHEHUM XUMHUYECKHX SKCIIEPUMEHTOB,
CO3JaH1M y4€OHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMONIOHUMAHHUIO U B3aUMOTIOMOLIN
B Mpolecce 3Tol yueOHOM NIeATeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE
U TOCTYIIKM CBOMX TOBApHUIIEH C MO3ULMHM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHHMS TIOCJICACTBUI MOCTYIKOB; 3) EHHOCTH HAYYHOTO MO3HAHMA:
MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE W XUMUYECKOW pEeaKkUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH W COCTABJISIOIINE
OCHOBY Ul MMOHMUMAaHMsI CYIIIHOCTH HAayYHOM KapTHUHBI MHUpa, IMpeJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUSA IPUPOABI, B3aMMOCBA3SAX YEJIOBEKA C
MPUPOJHOM CPENOHM, O POJM XUMHU B TMO3HAHUM ITUX 3aKOHOMEPHOCTEW;
II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA IOJyY€HUE HOBBIX 3HAHUM 110 XUMUH,
HEOOXOJUMbIe 171 OOBACHEHUs HAOJIOAaeMbIX TMPOILECCOB U  SIBJICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON W YUTATENbCKOM KYJIBTYPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSTENbHOM paboThl ¢ Y4YEOHBIMM TEKCTaMHU, CIIPABOYHOM
JUTEPATypoOl, JOCTYNHBIMH TEXHUYECKHUMH CpPEJICTBAaMU HH(OPMALIMOHHBIX



TEXHOJIOTU; THTEpPEC K 00YUEHHIO U TO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOCKTHOH W  HCCIEIOBATEIBCKOM
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIICHHOCTH M yYPOBHS OOy4YeHHS B
JaJIbHEHIIIEM;

4) dopMupoBaHHsA KYyJbTYPbI 3[0POBbSI. OCO3HAHWE IICHHOCTH >KH3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 3JI0POBBIA 00pa3
YKU3HH, OCO3HAHHUE MOCIEICTBUN U HEMPUITHE BPEAHBIX MPUBBIUEK (YIOTpeOICHUS
QJIKOTOJIS, HApPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIOMCHUS TIPABHII
0€30MacHOCTU MPU OOPAIICHUH C XMMUYECKUMU BEILIECTBAMU B OBITY M pEaIbHOU
KH3HH, D) TPYIOBOr0 BOCIHTAHHWS: HWHTEPEC K IMPAKTUYCCKOMY H3YUCHHUIO
npodeccuil u Tpyaa pa3InyHOTO pojia, yBaXKEHHUE K TPYLy U Pe3yJIbTaTaM TPY10BOM
JESITEIbHOCTH, B TOM YHUCIICE HAa OCHOBE INMPUMEHCHUS MNPEAMETHBIX 3HAHUHU I10
XUMHUH, OCO3HAHHBIM BBIOOpP WHAWMBUIYATBHON TPACKTOPUU MPOJIOTKEHUS
oOpa3oBaHusl C Y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB W TMOTPEOHOCTEH, ycremHo mnpodeccuoHaIbHOMN
JEATEIbBHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh aIalITUPOBATHCS B
po(heCCHOHANILHOM cpejie; 6) IKOJOrH4ecKOro BOCIIUTAHMUS :

HKOJIOTHUYECKH 1€JIeCO00Pa3HOE OTHOIICHUE K TPUPOJI€ KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHHWs, IOHUMAHHE LEHHOCTHU 30POBOrO0 U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TCUXUYECKOMY 3JI0POBBIO, OCO3HAHHUE IEHHOCTH COOJIIOICHUS
npaBu1 0€30MacHOTO MOBEICHUS TTPU pabOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyallUsIX,
YIPOXKAIOMINX 30POBBI0 U KU3HHU JIIOJCH; CHOCOOHOCTH NPUMEHSTH 3HAHUS,
MOJy4yaeMble TNpPH U3YYEHUHM XHMUHU, [JIs PELICHUs 3a/ad, CBS3aHHBIX C
OKpYXaroUed IPUPOAHOM CPENOM, IUId IIOBBILMIEHUS YPOBHS SKOJOTHYECKOU
KYJBTYpPBbI, OCO3HaHUs IJ100AIBHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIeM U MmyTen
MX PEUICHUS TTOCPEACTBOM METOJI0OB XUMHH, SKOJIOTHUYECKOTO MBIILUICHUS, YMECHUS
PYKOBOJICTBOBATbCSI UM B NO3HABATEJIBHOM, KOMMYHHKATUBHOW W COLMAJIbHOU
MPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TTOHATHUS (3aKOH, TEOPHS, TPUHIIHII,
runoTe3a, (Qakr, CUCTEeMa, TMpOIEeCcC, OKCIEPUMEHT U JAPYroe.), KOTOpbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
HAyYHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE Yu4eOHbIC NEeHCTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpble o0ecrneynuBaoT (popMupoBaHue



TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHHUPOBAHUIO W OCYIICCTBICHHUIO y4eOHOM
JICITEIHLHOCTH.

Ilo3naBare/ibHbIE YHUBEPCcAJIbLHbIE yUeOHbIe neiicTBUs ba3oBbie

JOrnyeckKue JeicTBus:

YMEHHUS HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHH
3HAHUMU: PACKPBIBATh CMBICT XHMHUUYECKUX TMOHATHH (BBIACIATH MX XapaKTEpPHBIC
MPU3HAKKU, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TMOHSTUSIMU), HUCIOJIb30BaTh
TOHATHS I OOBSICHEHUS OTEIbHBIX (DaKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS H
KpUTEpUH I KJIacCU(UKAIIUA XUMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIuH,
yCTaHaBJIMBATh NPUYMHHO-CJICJACTBEHHBIE CBS3HM MEXKIY OOBEKTAMH H3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYKJCHUsS (MHIYKTUBHBIC, IETYKTUBHBIC, 110 aHAJIOTHUN),
JIeNIaTh BBIBOJIBI Y 3AKJIFOYEHHS; YMEHUE PUMEHSThH B IPOLIECCE MO3HAHUS TOHITUSA
(IpenMeTHBIE W  METalpeJMETHBIC), CHUMBOJUYECKHE (3HAKOBBIC) MOJISIIH,
HCIIOJb3YyEeMbIE B XHUMHUH, MPEOOpPa3oBBIBATh IITUPOKO IPUMEHSIEMbIE B XHUMHH
MOJIEIbHBIE MPEJICTABICHUS — XUMUUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMUUYECKast
dbopmMylla W ypaBHEHHE XHMHUYECKOW pEaKIUU — TMpPU PEIICHUH Yy4eOHO-
MMO3HABATEJBHBIX 33J1a4, C YYETOM 3THUX MOJICIIBHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH M3y9aeMbIX OOBEKTOB — XMMHUUYECKHUX
BEILIECTB U XUMUYECKUX PEAKIINH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MMPUUUHHO-
CJIEICTBEHHBIC CBA3U Y MPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SIBICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HWCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KadyeCTBE WHCTPYMEHTA
MO3HAHWS, & TAK)KE B KA4€CTBE OCHOBBI JIJIs1 (DOPMHUPOBAHUS TUTIOTE3BI 11O TTPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJEHUW; MPUOOpPETEHUE  OMbITa IO
IUIAHUPOBAHUIO, OPTaHU3AIMM W TPOBEJICHUIO YUYEHHUYECKHX DKCIIEPUMEHTOB,
yMeHHEe HaOJI0IaTh 3a XOJOM ITIPOIlecca, CaMOCTOSATEIBLHO IMPOTHO3UPOBATH €TO
pe3ynbTart, GopMyIupoBaTh 000OIICHHS ¥ BBIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJICTAaHHON padoTe.

Pabora c undopmanueii:

YMEHUE BBIOMpPATh, aHAJU3UPOBATh W HWHTEPIPETUPOBATH HH(GOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHHUSA, MOTYyYaEMYIO U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJIIpHAs ~ JIUTEpaTypa XUMHYECKOTO COJIEpKaHHS, CIPABOYHBIC
nocoOus, pecypcel VHTepHeTa), KPUTHYECKH OIICHWBATh NPOTHBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHHE MPUMEHATh PAa3IMYHbIe METOJBI M 3ampOChl MPHU TIOUCKE W OTOOpE
UHPOpPMAIIMM U COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIWMBIX [JISl BBITIOJHEHHUSI
y4eOHBIX U TIO3HABATEILHBIX 33J1a4 ONMPEACIIEHHOTO TUIIA, MPUOOpPETEHNE OMbITa B
0o0JaCTH  WCIMOJIB30BaHUS  MH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIaJICHUE KYJbTYPOU aKTUBHOI'O MCIIOJIb30BAHUS PA3JINYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTHUMANIbHYIO (OpMY TpeCcTaBICHUs HH(OPMALIUU U
WUIIOCTPUPOBATh pEIIAeMbIe 3aJa4d HECJIOKHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu  popmamu rpa@uKkd U UX KOMOWHALMSIMH; YMEHHE HCIOJIb30BaTh U
aHaIM3UpOBaTh B TpoIllecce Yy4eOHOW M UCCIENOBATENbCKON NIeATEIbHOCTH
UHGOPMAIIMIO O BIUSHUU MPOMBIIIUIEHHOCTH, CEIbCKOTO XO3SMCTBAa U TPaHCHIOpTa
Ha COCTOSTHUE OKPY KAIOIIEeW NPpUPOIHOMN CPEBI.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUSI 33]1aBaTh BOMPOCHI (B XOJIe Auaiora u (i) JUCKYCCUH) 1O CYIIECTBY
oOcyx/aeMol TeMbl, (QOPMYJIHPOBATH CBOU MPEMJIOKECHUS OTHOCUTEIHHO
BBITIOJIHEHUS TPEIJIOKEHHOM  3aJayd; YMEHHUS MPEJICTABIATh IOJTYYEHHbIE
pe3yJIbTaThl MO3HABATEIBHOM AEATEIBHOCTA B YCTHBIX M INHUCHBMEHHBIX TEKCTAX;
JIeTaTh MPE3EHTAUNI0 PE3YIbTATOB BBINOJHEHUS XUMHUYECKOIO HKCIEPUMEHTA
(J1aGopaTtopHOro OMbITA, JAOOPATOPHOM pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BELIECTB, y4€OHOT'O TPOEKTA); YMEHUS Y4€OHOTO COTPYIHUUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATENBHOM U UCCIEN0BATENBCKON AEATEIBHOCTH IPU PELIEHUN
BO3HHKAIOIIMX MPOOJEM Ha OCHOBE y4d€Tra OOHIMX HHTEPECOB M COrJIAaCOBAHUS
no3uui (00CyX aeHHUsl, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHAILIUS
COBMECTHBIX JICCTBHM, OIPEICIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITEIBHO ONPENEATh LEIH ACATEIbHOCTH, IUJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
JesATEIbHOCTh, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUS YYEOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEJIbHO COCTAaBIIATh WJIM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITOPUTM JEWCTBHM IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJTYYEHUs] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraeMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
cCollep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld MporpamMMmoi,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIMUMHKCS HAy4dHbIE 3HAHHS, YMEHHUSI M CIOCOOBI
NeucTBul, crnenuduueckue Uil MPeIMETHOM 00sacTu  «XUMHS», BHUJBI
JNEATEIBHOCTH MO  MOJIyYEHHUIO HOBOTO  3HAHUA, €ro  WHTEpIpETalUU,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyuenus B 8 kijiacce npeaMeTHble pe3ysibTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHYAIOIIUXCSl YMEHUI:



PacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHSTUI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKas peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pEeaKUuu
0OM€Ha, AK30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU AP(DEKT peakiuu,
AJIpO aToMa, 3JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTAIIb, paJInyC aTOMA,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJIAPHAsI KOBAJICHTHAs! CBSI3b, HOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pAaCTBOpP, MaccoBas JOJisI BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

OTIPEJIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHb  OKWUCIICHHS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIacCy COEIWHEHHH M0
dbopmynam, BHJ XUMHUYECKONW CBsI3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cMmbicn [lepuogmueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB  COXpPAaHEHHsS  MacChl  BEILECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHOMOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTAJIpo;

OMHUCBHIBATh M XapakTepu3zoBaTh TaOnuMuHyr Gopmy I[lepuoauyeckoi
CUCTeMbl XHMHMUYECKHUX OJJEMEHTOB: pa3jiuyaTh TMOHITHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJBINIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux ismemeHto J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsi s/ipa, 00IIee YKCIIO JIEKTPOHOB U
pacrpeaieseHue Ux Mo 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy UM COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEILIECTB, 110 TETUIOBOMY (D PEKTY);



XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE MPUMEPAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpaIllCHUd B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMeHTa Mo Gopmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MPUMEHSITH OCHOBHBIE ONEPALIMK MBICIUTEIBHON JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTH3aluIo, KiacCUu(PUKAIHIO,
BBISIBJICHUE TMPUYMHHO-CJIEACTBEHHBIX CBSI3€M — ISl U3YUYEHHSI CBOKCTB
BEIIECTB M XUMHUYECKUX PpPEaKIHil, €CTECTBEHHO-HAy4YHbIE METOBI
MO3HAHUSI — HAOJIOJICHHE, W3MEpPEHHEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIeI0BaTh MpaBUiIaM MOJIb30BaHUS XUMUYECKOM MOCYI0H U 1a0OpaTOPHBIM
o0opy/ioBaHMEM, a TakK)Ke IMpaBujaM OOpallleHUsi C BEIIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIHMSMHU TIO BBITOJHEHUIO JIa0OPaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpeeIEHHON
MacCOBOM JI0JIEWM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOIUTH
XUMHUUYECKUE IKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHUCIIOT C TTOMOIIbI0 MHIUKATOPOB (JIakMyc, (heHON(PTaATCHH, METUIIOPAHK
U ApyTHE).

K xoniy 00yuyenus B 9 kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATUM: XWMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IPOCTOE BEILECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHB
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU A deKT
peakinuu, MOJb, MOJSIPHBIH  O00BEM,  pacTBOpP,  DJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOIMALNS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE€ paBHOBECHE, O0OpaTuMble U
HEOOpaTUMBIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHas, WUOHHas,
MeTayuInyecKas ), KpucTalInyecKas peimeTka, Koppo3usi METAILJIOB, CIUIaBbI,



CKOPOCTh XMMHUYECKOW PEAKLMUU, MPEACITBHO JIOMYCTUMAas KOHILICHTPALHs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITUA U
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJIS COCTaBJICHHUS (HOopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCOMHEHUSAX PAa3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEHIECTB K
ONpeAeNEHHOMY KJAacCy COEIMHEHUWA 1o (opmyaaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHWYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKOM (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX COCAUHEHUMN, TUI KPUCTALIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona JI. U. Menpneneesa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH U XapaKTEPU30BaTh
tabnnunyio Gopmy Ilepruoanueckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynmna (A-rpymnma)»y U «mobouyHas
noarpynna (b-rpynmna)», manesie u OOJbIIME MEPUOBI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANIECKON TabJIUIIE, C YUCITOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn  sApa, OOIIee YHUCIO OJJICKTPOHOB U paACHpECNICHHE WX IO
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOICTB 3JIEMEHTOB M HUX COCAUHEHUN B MPEAECIax MajlblX MEPUOJOB U
IJIABHBIX MOArPYHI ¢ YYETOM CTPOEHHS UX ATOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHUUYECKHE peakiuu (10 YHCIy UM COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIMIOBOMY 3(P(hEKTy, MO0 W3MEHEHUIO CTETICHEW OKWCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMUE U CHCIUPUICCKUE XHUMHYECCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsi ONUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHHU COOTBETCTBYIOLINUX
XAMUYECKUX PEAKIINM;

COCTaBJISITh YPABHEHUSI DJICKTPOJUTUYECKONM JIMUCCOIMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPAaBHEHUS PEAKIIMN HOHHOTO
oOMEHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEX/Y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ITHX PEaKIIni;



MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANIEHUNA B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »3JeMeHTa Mo Gopmylie COeAMHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON pEaKIuu;

cOOJII01aTh TIpaBuUIIa MOJIb30BAHUSI XUMUYECKON TTOCYI0M U JaO0paTOPHBIM
o0opyJoBaHUEM, a TakKe IpaBujia oOpalieHusi C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB 110 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAFOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATh OIBITHBIM IMYyTEM XJIOPHI-, OpOMUI-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cynbdar-, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIUTEILHON AEATSIbHOCTH — aHAJIN3 U
CHHTE3, CpaBHEHHE, O0O0OOIIEHHEe, CHUCTEMATH3allMi0, BBISBJICHUC
MPUYUHHOCICACTBEHHBIX CBSA3€H — MJI W3YyYCHHsS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUH, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJII0JICHHE, U3MEPEHHUE, MOJCIUPOBAaHUE, SKCIIEPUMEHT (pealbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3ieiioB U JuiekTpoHHbIE (LU pPOBbIE)
n/n TeM NPOrpaMMbl Beero Kontpoabnbie IpakTieckue o0pazoBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasnean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U Bu6mmorexa [IOK
11 MPAKTHYECKON ACATCIbHOCTH > 2 https://m.edsoo.ru/7f41837c
YelnoBeKa
BemntecTBa 1 xumMmndeckue bu6nmnorexa LIOK
1.2 peakuuu 15 https://m.edso00.ru/7f41837c
Htoro no paznemny 20
Pa3nes 2. BazkHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTB
Bo3znyx. Kucnopon. [Tonsitue bubmuoreka [IOK
2.1 00 okcuaax 6 https://m.edso00.ru/7f41837c
Bonopon. [onsitue o bubmuoreka [JOK
2.2 KHUCJIOTaX U COJISAX 8 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [lonsitue 06 bubmunoreka IIOK
2.3 OCHOBaHHSIX 5 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl bubmuoreka [{OK
2.4 HEOPraHUYECKUX COCIUHEHUN 11 1 https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Pasnean 3. llepnoanueckuii 3axkoH u [lepuoagnueckas cucrema xumnueckux 3jemMeHToB . U. MenneneeBa. CTpoeHne aToOMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€akuuu

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema Bu6mmorexa [{OK
3.1 XUMHUYECKHX 3i1eMeHTOB /[I. 1. 7 https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
Xumudeckas CBI3b.
bubnuoreka [{OK
3.2 OxucIHTENEHO 8 2 https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIBLHBIC PEAKITUN
bubnuoreka [{OK
Hroro o pasney 15 https://m.eds00.ru/7f41837¢
bubnunoreka LIOK
Pesepsroe Bpemst 3 https://m.eds00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME 68 S
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9 KUIIACC

KoJsinyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
Ne ni/mn Konrpoasnsie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[loBTOpEeHue u yrayOnenue 3HaHUH Bbu6mmoreka [JOK
11 OCHOBHBIX Pa3/IeiioB Kypca 8 kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmoreka [JOK
1.2 peakuuii 4 https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
' XHMMHYECKUE PEaKIMK B PaCTBOPax 8 1 1 https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO0m1as XxapakTepUCTUKa XUMHUUECKUX bubmuoreka [JOK
2.1 anemeHToB VIIA-rpymnmel. ["anorensr 4 1 https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
22 snementoB VIA-rpymmer. Cepa u eé 6 bubmmorexa [IOK
COCTMHCHMS https://m.edso0o.ru/7f41a636
OO61mas XxapakTepUCTHKa XUMUYECKUX
23 s5eMeHTOB VA-rpynmsl. A30T, Gpochop u ux 7 1 bubmiorexa [IOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
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OO6m1as XxapakTepucTUKa XUMHUYECKUX

bubnunoreka LIOK

24 anemeHToB [VA-rpynmnsl. Yriaepon u 8
KPEMHHiT 1 X COSIHHEHHS https://m.edsoo.ru/7f41a636
Wroro no pazueny 25
Pa3znen 3. MeTasiibl M UX COeIMHEHMSI
31 06 . bubnuoreka [{OK
: IH1e CBOMCTBA MCTAIIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxnetimme MeTamuibl 1 UX COSTUHCHUS 16 https://m.eds00.ru/7f41a636
Htoro no paznemny 20
Pa3nen 4. Xumus n okpy:kawomasi cpeaa
bubmmoteka IIOK
4.1 BemecTBa 1 MaTtepuaisl B )KU3HH YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Htoro no pazneny 3
. bu6nmorexa LIOK
C3CPBHOC BPEMi 3 https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

KosanuyecTBO 4acoB DJIeKTPOHHbIE
o Mara uugposbie
Tema ypoka oOpa3oBaTe/ibHbIE
n/n KonrtpoJsbnbie | IIpakTnyeckue | u3ydeHus
Bcero pecypcbl
padoThI padoThI

[Ipeamer xumun. Ponb XUMUU B KU3HA bu6nunorexa LIOK

1 yeloBeKa. Tella U BellecTsa 1 https://m.edsoo.ru/ff0d210c
ITousTne o MeTo1ax IMO3HAHUS B bu6nmoreka LIOK

7 XUMHUHU 1 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B m1abopaTopuu U MPUEMBI Bubimotexa [IOK

3 oOparleHus ¢ 1ab0paTOPHbIM ! https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
Yucteie BemecTBa U cMecH. CIocoObl bu6nmorexa LIOK

4 pazzeneHust cMecen 1 https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2

5 «Pasznienenne cMecel (Ha mpuMepe 1 brbnmorexa LHOK
OUMCTKH TIOBAPEHHOH COMH)» https://m.edsoo.ru/ff0d28c8

bu6nmorexa LIOK
6 ATOMBI H MOJIEKYTbI 1 https://m.edsoo.ru/ff0d2a6c
. XuMHudeckye dJIEMEHTRI. 3HAKU 1 bubnunorexa LIOK

(CI/IMBOJ'IBI) XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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bu6nmoreka [IOK

8 1IpocTbie H CIOXKHEIS BEMECTBa https://m.edsoo.ru/ff0d2a6c

bub6nmoreka [IOK

9 ATOMHO-MOIEKYJIAPHOE YICHHE https://m.eds00.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

10 Xumunueckas Gopmyna. BaneHTHOCT Bubnmoreka [IOK
ATOMOB XHMHIUYECKIX STEMEHTOR https://m.edsoo.ru/ff0d2eae
OtHoOcUTeNbHAs aTOMHAs Macca. bubnnorexa [JOK

11 OTHOCHTENIbHAST MOJICKYIISIPHAST Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10511 XMMUYECKOTO bubnnorexa [{OK

12 3JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
KonnuectBo BemecTBa. MoJIb. bu6nmnorexa LIOK

13 Monspnas macca https://m.edso0.ru/ff0d5230
OU3NYECKUE U XUMUYECKHUE SABJICHUSA. bubmuoreka [IOK

14 XUMUYECKas peaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycroBus IPOTEKAHUS bubnmnoreka HOK

15 XUMUYECKHUX PEaKLnn https://m.edsoo.ru/ff0d3al6
3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK

16 XVMUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Boruncnenus KkonuyecTBa, Macchl

17 BEIIECTBA 10 YPABHEHUSIM brbmorexa LHOK

XUMUYECKHUX PeaKni

https://m.edsoo.ru/ff0d5708
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Knaccudukanmst XUMHYECKUX

18 peakiuii (CoeIMHEHNs, Pa3I0KEHUS, Bubymorexa LIOK
3aMelleHns, 0OMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIomoHOCOB —

19 yuéHblidHIKKIoneucT. OG00IEHnE Bubymorexa LIOK
¥ CHCTEMATH3ALMS SHAHMH https://m.edsoo.ru/ff0d40c4

20 KonTtponsnast padora Nel o reme Bu6muoteka [JOK
«BerecTBa 1 XUMHYECKHE PEAKIIAN https://m.edsoo.ru/ff0d4290
Bo3ngyx — cmech razos. Cocras

21 BO31yxa. Kuciopom — aeMeHT u Bubmmorexa LIOK
npocToe Bemectso. O30H https://m.edsoo.ru/ff0d448e
dusznyueckue U XUMUYECKHE CBOWCTBA

22 KHCII0poa (peaKIui OKUCIICHHS, Bub6smorexa [IOK
ropenne). [TonsTie 06 OKcHAAX https://m.edsoo.ru/ff0d4614
CriocoObI MOTy4eHHs KHCIOpO/ia B

23 1a00paTOPUN U TMPOMBIITUICHHOCTH. BH6J?HOTeKa HOK

https://m.edsoo.ru/ff0d497a

[TpumeHeHue kucaopoaa
TemoBoit 3 pexT xumudeckon

Y peakiuu, MOHATHE O bu6nmorexa LIOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
U HJIOTCPMUYICCKUX PEAKITUIX
TonnuBo (HedTh, Yroiab U METaH).

25 3arpsisHeHHE BO3yXa, CIIOCOOBI €r0 bubmmoreka [OK

MPEIOTBPALICHUS

https://m.edsoo.ru/ff0d4c4a
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[TpakTuueckas padota Ne 3 o Teme

bu6nmorexa [IOK

26 «Ilonmydaenne u coOupanue
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €T0 CBOMCTBY
Bonopoa — snemeHT u npocroe bubnmoreka [JOK
27 BelecTBo. HaxoxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0
du3nvecKue 1 XUMUYECKUE CBOMCTBA bu6nmorexa [IOK
28 Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 | Tomsmue o kucnOTaX 1 COMAX https://m.edso0.ru/ff0d50d2
CniocoOsbI moy4eHus BOAOPOia B bu6nunorexa LIOK
30 naboparopuu https://m.edsoo.ru/ff0d4ddo0
[TpakTiueckast pabota Ne 4 o Teme
31 «ITomydenne U cobUpanue BOAOPOa, bubmiorexa IIOK
H3yYEHHe ero CBOHCTE» https://m.edsoo.ru/ff0d4f42
MonsipHblii 00BEM ra30B. 3aKOH bubmuoteka [IOK
32 ABorazpo https://m.edsoo.ru/ff0d542e
Brranciaenus 00n€ma, KoJIM4YecTBa
33 BEILECTBA ['a3a 110 €r0 U3BECTHOMY brbnmorexa LHOK
KOITMHECTBY BEMIECTBA WITH 0OBEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00b€MOB ra3oB 1Mo
34 YPaBHEHHUIO PEAKIIMU Ha OCHOBE brbmiotexa LIOK

3aKOHAa O0BEMHBIX OTHOIIICHUN ra30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK

35 BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [Tonsitue 00 bubnuorexa [{OK

3 | unmukaropax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 Haceplmiennpie 1 HEHACHIIICHHBIE Bu6muoreka [JOK
pacTBoOpbl. MaccoBas 10115 BeleCTBa https://m.edso0.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
«IIpuroroBiieHHE PaCTBOPOB C Bubmmoreka [JOK

38 OIpE/IENIEHHOM MacCOBOH 10Tk https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
KonTponbnas paborta Ne2 o teme bubmmoreka [JOK

39 ((KI/ICJ‘[OPOI[_ BO,Z[OpOI[. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KiaccupUKaIns, bubnmorexa LIOK

40 HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHUE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U bubmiorexa [IOK
aM(bOTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnunorexa LIOK

42 HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 [Tomydyenue 1 XuMHYECKHE CBOMCTBA bubmmnoreka [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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Kucnotsr: cocraB, kitaccudukanms,

bu6nmoreka [IOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[Tonydyenune u XuMHYECKHE CBOMCTBA bubmuorexa [JOK

45 KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,

46 CIIOCOOBI MOMYUCHHS, XUMHUCCKUC Butmorexa [HOK
CBOICTBA https://m.eds00.ru/00ad9474
[TpakTuueckast pabota Ne 6. Pemenue

47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME BuGmorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX https://m.eds00.ru/00ad9b7c
COEIUHEHUI)

I'eneTnueckas CBSI3b MEKITY

48 KJIacCaMU HEOPraHMYECKHX But6morexa [HOK
COCMHEHMIA https://m.edsoo.ru/00ad9a50
O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK

49 3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponsHnas padora Ne3 o teme

50 "OCHOBHBIE KJIACCHI HEOPTAHHIECKHX Bu6morexa [IOK
COeTMHCHHI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKU KIACCH(PUKAITUU

51 XMMHYECKHUX 37IeMeHTOB. [ToHsTHE O Bubmmorexa LIOK

Irpynmax CXOJAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepronnueckuii 3aKOH U
[lepunonnueckas cucreMa XMMHUYECKUX

bub6nmoreka [IOK

52 snementoB 1. U. https://m.edsoo.ru/00ada52c
Menneneena
bu6nmoreka IIOK
53 11epHOBI, IPYINIBL, IOATPYIITIbI https://m.edso0.ru/00ada52c
Crpoenue atromoB. COCTaB aTOMHBIX bubnmoreka [JOK
4 anep. M3oronsl https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK
55 aToMoB 3JieMeHTOB Ilepuouyeckoi But6morexa [IOK
cucremsr JI. . Menneneesa https://m.edsoo.ru/00ada6bc
XapakTepHUCTHKA XUMHYECKOIO
- 3JIEMEHTA 10 €T0 MOJIOKEHUIO B Bubimotexa [IOK
ITepuoauueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Menpaeneena
3nauenue [lepuonnyeckoro 3aKkoHa
&7 JUTS Pa3BUTHS HAYKU M MIPAKTHKH. [1. Bu6morexa IIOK
N. MenneneeB — y4€HbIN, I1€1aror 1 https://m.edsoo.ru/00ada96e
rpaXkIaHUH
Peseprubiit ypok. O60011eHIE U
58 CHCTEMATU3alus 3HAHUi1 / Bu6morexa [IOK
N https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHas pabota
but6mmorexa [IOK
59 HonHast XuMH4ecKas CBA3b

https://m.edsoo.ru/00adac34
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DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK

60 XUMHUUYECKHUX IJIEMEHTOB 1 https://m.edsoo.ru/00adaab8
KoBanenTtHast HenomsipHas Bu6muotexa [JOK

61 XAMHYECKas CBSA3b 1 https://m.edsoo.ru/00adaab8

bu6nmorexa [IOK

62 Crenenb oxucnexus 1 https://m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [IOK

63 peaxImu 1 https://m.edso00.ru/00adb076

bubnunoreka LIOK

64 OKUCIUTENU U BOCCTAHOBUTEIIU 1 https://m.eds00.ru/00adb076
KonTponpHas padora Ne4 1o Teme
«Ctpoenue aroma. XuMHUYECKas Bubmuoreka [JOK

65 cBsi3b» / Beepoccuiickast 1 https://m.edsoo.ru/00adb486
poBepoyHas paborta
KoBasieHTHAs nosisipHas XuMu4ecKas bubmmnoreka HOK

66 CBSI3b 1 https://m.edsoo.ru/00adaab8
PesepBuslit ypok. O600111eHNE U
CUCTEeMaTH3allksl 3HAaHHUH 10 TeMe Bu6morexa IIOK

67 «Ctpoenue aTomMa. XuMHYCCKas 1 https://m.edsoo.ru/00ad9ch2
CBSI3b»
PesepBuslit ypok. O60011eHNE U bubmuoreka [JOK

68 cHUcTeMaTu3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlata uugposbie
wn Tema ypoxa Beero Konrpoasnbie | IlpakTuyeckue M3yueHust o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypcbl
[lepuoauueckuii 3aK0H.

1 [lepuoauueckas cucrema 1 Bubimoreka LIOK
XUMHUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUU

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 bubnmoreka IOK
MEPBBIX TPEX TIEPHOJIOB https://m.edso0.ru/00adb6b6
Knaccudukanus u HoMeHKIaTypa bu6nmoreka LIOK

3 HEOPraHUYECKUX BELIECTB 1 https://m.edsoo.ru/00adb7e2
Bunapl xumMuueckoil CBA3H U THIIBI bu6nmorexa LIOK

4 KPUCTAJITIMYECKUX PEMIETOK 1 https://m.edso0.ru/00adbac6
KonTponsHnas padora Nel no Teme

c «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca
8 Kiacca»

Knaccudukanus XuMHIecKux bubnunorexa LIOK
6 peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM 1 https://m.edsoo.ru/00adbcb0
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[ToHsiTHE O CKOPOCTH XMMUYECKOM

7 peakuuu. [ToHATHE O TOMOT€HHBIX U But6mmoreka [IOK
TeTePOreHHbIX PEAKITHX https://m.edsoo.ru/00adbe9a
IlonsATHE 0 XUMHYCCKOM bubnunoreka LIOK

8 paBHOBecuU. PAKTOPBI, BIUSIONINE https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOW PEaKIINU
Y TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHUS
OKHCIUTEIIFHOBOCCTAHOBUTCIIBHEIC bubnunoreka LIOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIUTHYECKON

10 muccouuanui. CHUIbHBIE U c1a0ble Bubnuoreka [IOK
IEKTPOIHTHI https://m.edsoo.ru/00adcd68

bubmmoteka IIOK

11 HonubIe ypaBHeHW: peaKiui https://m.eds00.ru/00add448
XuUMHUYECKHE CBOMCTBA KUCJIOT U

1 OCHOBAaHUH B CBETE MPEACTABICHUI Bu6moreka [OK
00 3IEKTPOIUTHIECKOI https://m.edso0.ru/00add5d8
JIACCOINAITAN
XuUMHUYECKHE CBOMCTBA COJIEH B

13 CBETE NpEJCTABIEHUHN 00 bubmmorexa LIOK
MEKTPOTUTHHEECKOH IHCCOUMAITH https://m.edsoo.ru/00add8b2

but6mmoreka [IOK
14 [TonsTue o rugponuse coneu

https://m.edsoo.ru/00add9d4
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O000111eHrE U CUCTEMATU3 AL

bu6nmoreka [IOK

15 3HAHWI https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.

16 «Pemienue 3KcrepuMeHTaIbHbIX Brbmiorera [IOK
a2 https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme

17 «OIEKTPONUTHYECKAS Bu6imoreka LIOK
aucconuanys. XuMuIecKue https://m.edsoo.ru/00addecO
peaKIu B pacTBOpax»

OO0m1as XxapakTepucTHUKa rajJoreHoOB.

18 XuMHYECKUEe CBOWCTBA HA IPUMEPE Brbmiorera [IOK
xyopa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CoJisiHast KHCIIOTA,

19 XUMUYECKHE CBOWCTBA, MOJTyYEHUE, bubmorexa LIOK
pHMeHeH e https://m.edsoo.ru/00ade104
[IpakTuueckas pabora Ne 2 o teme

20 «lTonmyueHue COJIIHON KUCIIOTHI, brbnmorexa LHOK
H3yueHHE 68 CROHCTEY https://m.edsoo.ru/00ade348
Brruucnenus no ypaBHEHUSIM

21 XUMHUYECKHX PEAKIIUMA, ECITU OJIUH U3 bubnmoreka [IOK
PEAreHTOB JIaH B H36HITKe https://m.edsoo.ru/00ade488

2 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnuotexa [JOK

VIA-rpymisl

https://m.edsoo.ru/00ade64a
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AJI0TpOTTHBIE MOJU(DUKAITUN CEPBHI.
Haxoxnenue cepol u eé

bub6nmoreka [IOK

23 o
COCIMHEHUH B IPUPOJC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPhI
CepoBoaopo1, CTpOEHHUE,

24 (u3HUeCKHE U XMMUYECKUE Brbmorera [IOK
CROMCTRA https://m.edso0.ru/00ade802
Oxkcuapl cepsl. CepHast KMCIIOTA,

25 usMYecKue ¥ XUMUIECKUE bubnmoreka IOK
CBOMCTBA, IPUMEHEHME https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIINH, JIEKALUE B

26 OCHOBE ITPOMBIIINIEHHOTO CII0c00a Bub6suoreka IIOK
TOJTyYEHHs CEPHOM KHCIIOTEI. https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOIE cpebl
COETMHEHUSIMU CEPBI
Brrancnenue MmaccoBoit jonu bubmmoteka IIOK

21 BBIX0/1a IIPOJIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmnsl. A3oT,

bubnunorexa LIOK
28 pacnpoCcTpaHEHUE B IPUPOJIE,

buznUecCKre 1 XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOUCTBA, NOJIyUCHHE Bubmoreka [IOK
1 TIpHMeHeH e https://m.eds00.ru/00adf004
[IpakTudeckas padora Ne 3 mo Teme

30 «[TonyyeHne aMMHUaKa, H3ydeHue Bubnmoreka [IOK
ero CBOICTBY https://m.eds00.ru/00adf180
A3oTHas Kucaorta, e€ GusndecKue u bubmuorexa [IOK

31 XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 ynobpenuit. Xummuueckoe bubanoreka LIOK
3arps3HEHNE OKPYXKAIOLICH CPeIbl https://m.eds00.ru/00adf518
COEIMHEHUSIMU a30Ta
®ochop. Okeun bocdopa (V) u

33 dochopHas kuciI0Ta, HGUINIECKUE U Bubmmorexa [IOK
XHMHYECKHE CBOHCTBA, NMOJTyYeH e https://m.edsoo.ru/00adf68a
Ucnonws3zoBanue GpocdaToB B bubmuoreka [IOK

34 KAa4yeCTBE MUHEPAIBHBIX https://m.edsoo.ru/00adfc20
ynoopeHuit. 3arps3HeHne
IpUPOIHOI cpenbl pocharamu
Yrnepon, pacnpocTpaHeHue B

35 npupoze, Gu3nIecKue u But6morexa [HOK

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcunel yriaepoja, ux pusudeckue
Y XMMHYECKHE CBOMCTBA.

36 DKOJIOTUYECKHE TIPOOIIEMEI, Butmorexa [HOK
CBA3AHHBIE C OKCHIIOM YIIIEposia https://m.edsoo.ru/00adfebe
(V)
) bubmmorexa LIOK
37 YTosbHas KNCIOTa U €€ COMu https://m.eds00.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme
38 "IlonyuyeHue yriaekuciaoro rasa. Bu6mnuorexa [IOK
KauectBeHHas peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBonavanbHbie TOHATHS 00
39 OpPraHWYECKUX BEIIECTBAX KaK O Brbmiorexa [IOK
COCTMHEHUSX YTAEPONa https://m.edsoo.ru/00ae054e
5 bu6nmorexa LIOK
40 Kpemnuii u ero coenunenns https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
" Pemienne skcnepruMeHTaIbHBIX Bu6mmoreka [JOK
3aj1a4 110 TemMe «BakHenIme https://m.edsoo0.ru/00ae0bf2
HEMETaJIbl U UX COETUHEHUS»
KonTponbnas padota Ne3 mo teme
42 «BaxHeie HeMeTauIbl U UX bubmmorexa LIOK

COCOUHCHU A

https://m.edso0.ru/00ae0el8
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OO61mas xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB —
MeTalIoB. MeTaiinueckast CBsI3b U

bu6nmoreka IIOK

43 MCTAJIIMICCKAN KPUCTATIITICCKA https://m.eds00.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJIIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUYUECKUI PS/I Bubnuoreka [IOK
HATISUKEHHI METATIOB https://m.edso0.ru/00ae1156
OO61mue criocoObl MOTyYeHUS
MetasuioB. CruiaBel. Beraucnenus mo
45 YpaBHEHUSM XUMUYECKUX PEAKLUM, bubanorexa LIOK
€CITH OJIMH U3 PEareHTOB COJEPHKHT https://m.eds00.ru/00ae1156
IpUMECH
bu6nmorexa LIOK
46 llonsTHE 0 KOPPOSHH METAILIOR https://m.eds00.ru/00ae1278
bu6nmorexa LIOK
ar ITlemoumEie MeTAMIE https://m.eds00.ru/00ae14b2
OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnorexa [JOK
48 Kanus https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAILIBI — bubmuoreka [IOK
49 KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
5 bubnunorexa LIOK
50 Baxueimue coeTMHEHUS KATbITUS

https://m.edso0.ru/00ae15e8
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O000111eHrE U CUCTEMATU3 AL

ol 3HAHUI
JKEcTKkoCTh BOIBI U CIIOCOOEI €6 bu6nmorexa [IOK
52 yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKECTKOCT BOJIBI U METOIbI €€ BH6J.H’IOTCKa LOK
yerpanenus” https://m.edsoo.ru/00aelae8
. bubnuoreka [IOK
o4 AmOMHHMH https://m.eds00.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHA U Bbu6mmoteka [JOK
95 TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
%6 Keneso https://m.eds00.ru/00ae1d86
Okcuabl, TUIPOKCUABI MU  COJHU bubnnorexa [JOK
57 xene3a (II) u xxeneza (I1I) https://m.edsoo.ru/00ae35e6
O00011eHNEe U CUCTEMATU3ALIS
58 3HAHUM
[TpakTuyeckas padora Ne 7.
- Pemenne skciepuMeHTaIbHBIX Bu6moreka [[OK

3aJ1a4 110 TeMe «BakHenmme
METAJUIEI U UX COEIUHEHUS)

https://m.edso0.ru/00ae3de8
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Brraucnenus no YpaBHCHHAM

XUMHUYCCKHUX peaKHHﬁ, €CJIM OIHH U3

PE€arcHToB J1aH B HU30BITKE WUJIN

bu6nunoreka LIOK

60 COJIEPIKHT NPUMECH. BbriucieHus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIH BBIX0OJIa MPOAYKTa
peaxkiuu
O060011eHNEe U CUCTeMAaTH3aIH

61 3HaAHUU
KonTtponsnast pabora Ne4 o reme

62 «BakHenmue MeTajuIbl ¥ UX
COEJIUHEHUS»
BemectBa u maTepuansl B bubmmoreka [JOK

63 MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHMHYECKOE 3arpsi3HeHue bubmmnoreka HOK

64 OKPYKarOIIE cpebl https://m.edsoo.ru/00ae4270
Posib xumum B pemieHnn bubnmnorexa [JOK

65 9KOJIOTUYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O60011IeHNE U bubmmnoreka HOK

66 cucTeMaTtn3anus 3HaHUI https://m.edso0.ru/00ae0dOa
PesepBHrlit ypok. O6001ICHHE U bubmmnoreka [JOK

67 crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHslit ypok. O60011eH1E U bu6muoreka [JOK

cUcTeMaTHu3anus 3HaHUHU

https://m.edsoo.ru/00ad9ch2
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68







YUYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






