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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMUU Ha YpPOBHE OCHOBHOIO 0OmIero o0Opa3oBaHus
COCTaBJICHa Ha OCHOBE TpeOOBaHMWIA K pe3yjibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON MpOorpaMMbl OCHOBHOTO 0OIIIEro 0Opa30BaHMs, IPEICTaBICHHBIX
B ®I'OC OOOQ, a Takxe Ha OCHOBE (perepanbHOI paboyell mporpaMmMbl BOCTTUTAHUS
U C y4éTOM KOHIICNIIMMA TIPENoIaBaHmsl Y4eOHOro TIpeaMeTa «XHUMHS» B
oOpasoBaTeNbHBIX OopraHu3anusax Poccutickoit denepanuu.

[Iporpamma mo xumuu Ja€T MPEACTaBIEHUE O IIENAX, OOIIEH cTpaTeruu
00y4yeHus1, BOCIIUTAHUS U PA3BUTHSA 00YUAIOMINXCS CPEICTBAMHU YI€OHOTO TIPEAMETA,
yCTaHABIMBACT 00S3aTEIbHOE TMPEAMETHOE COJIEp)KaHHWE, TpeaycMaTpHBACT
pacmpesieieHue ero 1Mo KjaccaM W CTPYKTYpPHpOBaHHE MO pas3ieiiaM M TeMaMm
NpOrpaMMbl IO XUMHUH, OMNpPEAeNseT KOJMYECTBEHHBIE U  KAaYECTBEHHBIC

XapaKTEPUCTUKHU coJiep KaHus, PEKOMEHYEMYIO
MOCTICIOBATEIBHOCTh ~ M3YUEHUS XHUMHA C  y4ETOM  MEXKMPEIMETHBIX U
BHYTPUTIIPEIMETHBIX ~ CBsI3€H, JIOTUKA  y4eOHOro  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEW OOYydYaIOIMMXCS, OMNpPENeTsieT BO3MOXKHOCTH TpEeaAMeTa s
peanuzainu TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, a TaKKe TPEOOBaHUHA K
pe3ynbTaTamM 00y4YeHUs XUMHUH Ha YPOBHE IIeJiel U3y4eHHsI MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIHHOM JEATETLHOCTH OOYYaroIIerocsi MO OCBOCHUIO
y4eOHOTr 0 coiepKaHusl.

3HaHUE XUMUHU CIY)KHT OCHOBOH i1 (POPMHUPOBAHHMS MHMPOBO33PCHHS
o0yJaroIerocsi, ero MpeICTaBlICHU O MaTEpUATbHOM €IMHCTBE MHUPA, BAKHYIO
ponL UrparoT (GopMupyeMble XUMHEH MPEACTABICHHUS O B3aMMOIPEBPAIICHUSIX
DHEPTrUU M 00 JBOJIOIMH BEIICCTB B NPHPOJE, O IMYTAX PEIICHUS TIIOOATBHBIX
npoOJieM yCTOWYMBOT'O PA3BUTHS YEIOBEUYECTBA - CHIPHEBOW, JHEPTETHUECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3PAaBOOXPAHCHHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH 11 CaMOpa3BUTUSA U
dbopMupOBaHUs KyJIbTYpPhI INYHOCTH, €€ 001el 1 (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHWE MBINUICHUS W TBOPYECKUX CIOCOOHOCTEH
OOydJarImMXCs, HABBIKOB WX CaMOCTOSATEIBHOM  y4eOHOW  JESATENBHOCTH,
DKCIIEPUMEHTATIBHBIX W HCCIEAOBATCIIbCKUX YMEHHH, HEOOXOIUMBIX Kak B
TIOBCETHEBHOM JKMU3HHU, TaK U B POPECCHOHATBHOM JIeITeIIHHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsIIa HA €UHCTBO MIPUPOABI M YEIIOBEKA, SBIISICTCS OTBETCTBEHHBIM
3TaroM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yYarOIIUXCS;

criocoOCTBYyeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIAJl B DKOJOTHYECKOE



oOpa3zoBaHuE 00YyYarOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHHU XMMHUU OOECIEUMBAIOTCS CHElu(UKOM
Collep)KaHMUsl ~ y4eOHOro  MpeaMera, KOTOpPBIA  SBISETCA  MEIaroru4ecku
aJanTHPOBAaHHBIM OTPaKCHHEM 0a30BOI HAYKW XUMHHU Ha ONpPEASIEHHOM dTane eé
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOI'O 00IIero 00pa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMbI TMEPBOHAYAJIBHBIX IOHSATUA XUMHH, OCHOB
HEOPraHWYEeCKOW XHWMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX  ITOHSTHH
OPraHU4YECKON XUMUH.

CrpykTypa coaepkaHus IporpaMMbl MO XMUMHUHU CHOpPMHUPOBaHA HA OCHOBE
CUCTEMHOI0 mnojaxoga K €€ mzydeHuto. CoaepxaHHe CKJIAJbIBAE€TCS U3 CHUCTEMBI
MOHSATUM O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MOHATHN O XHUMHUYECKOU
peakiuu. O0e 53T CHUCTEMbl CTPYKTYpPHO OpPraHU30BaHbl 10 MOPUHIUITY
MOCJIEIOBATENBHOIO PA3BUTHUSI 3HAHWK HA OCHOBE TEOPETHMYECKHUX MPEICTABICHUIN
pa3HOT0 YPOBHS:
aTOMHO--MOJICKYJISIPHOT'O YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;
[Tepuonnueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

- YUYEHMS O CTPOCHUM aTOMa U XUMHUYECKOU CBS3H;

- TpEICTaBICHUH 00 DSIIEKTPOJUTHUYECCKOM JTUCCOLMAIIMU  BEIISCTB B
pacTBOpax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AMIMPUYECKHU
MIOJIYYEHHBIX M OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS ITOCIIEIOBATEIHFHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSIS PYHKITMN OOBSICHEHUS W MIPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS Y BO3MOXKHOCTEM MPAKTUYECKOT'O0 MPUMEHEHUS U MOTYUCHUS U3ydaeMbIX

BEILIECTB.

OcBoeHue mporpaMMbl TI0O XUMHH  CHOCOOCTBYyeT  (hopMupOBaHHIO
IIPEACTABIICHNS O XUMUYECKON COCTABIIAIONIEH HAYYHOW KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW NPUPOJbI, HEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHUIO U METOJaM
MO3HAHUS B HayKe. M3yueHrne XUMUU MPOUCXOIUT C IPUBJICYEHUEM 3HAHUI U3 paHEe
U3YYCHHBIX YUeOHBIX mpeameToB: «OKkpyxaronuii Mupy», «buonorus. 5-7 kimaccoi»
n «Dusnka. 7 Kmacey.

[Ipy wu3ydeHUM XUMUU MPOUCXOAUT (OpPMUPOBAHHE 3HAHUNW OCHOB
XUMHYECKON HayKu Kak OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM
JESATENbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3aa4a
y4eOHOro npeamera COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMHUYECKHX 3HAHUNA —
BaKHEHIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHYECKUX MOJIOKEHUM, TOCTYIHBIX
00001IeHNI I MUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B MPUOOLIEHUU K
Hay4YHbIM METOJAM IO3HAHMs IPU U3YYCHUU BEIIECTB U XMMHUUYECKUX PEaKIuH, B
(OpMHUPOBAaHUYU Y PA3BUTHUU [TO3HABATENIbHBIX YMEHUN U X MPUMEHEHUH B y4e€OHO-
MO3HABATEIBLHON M y4eOHO-MCCIIEeI0BATEIbCKON AESITeIbHOCTH, OCBOCHUU MPaBUII



0e30macHOro o0pamieHus ¢ BEIIeCTBAMU B MTOBCEHEBHOM JKU3HHU.

[Ipy M3yyeHuM XMMHUM Ha YpOBHE OCHOBHOI'O OOLIEro O0Opa3oBaHUs Ba)XKHOE
3HaYCHHE MPUOOPETN TaKUE IETH, KaK:

- (opMHUPOBaHHE WHTEINIEKTYaJIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY TMPUHATUIO PEIICHUH,
CTIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCS YCIIOBUSM KU3HHU;

- HampaBJIE€HHOCTh OOyYeHHsT Ha  CHCTEMaTHYeCKoe  MpUOOIIeHue
o0yJarommxcs K CaMOCTOSITENIbHON TO3HABATEIbHOW MAESITEIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHWs, (OPMUPYIONIUM MOTHBAIMIO U PAa3BUTHE CIOCOOHOCTEH K
XVMHH;

- o0ecIieueHHne YCIOBUM, CIIOCOOCTBYIOMNUX MPHUOOPETCHUIO 00YyJaIOIMMHUCS
OIBITa PA3HOOOPA3HOW EATENBHOCTH, TIO3HAHWUS W CaMOMO3HAHMSA, KIIFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOUIUX YHHUBEpPCAIbHOE 3HAUEHUE MIJis
pa3IMYHBIX BUAOB JACSITEIbHOCTH;

- (opmupoBanue o0meld (YHKUMOHATBHOM UM  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCJIC YMEHUH OOBSACHSTH U OIICHUBATH SIBJICHHSI OKPY)KAFOIIIETO
MUpa, UCTIONB3YS 3HAHUS U OIIBIT, MOJYYECHHBIC NTPU U3YYCHUH XUMUU, TIPUMCHSTH
UX MIPH PEIICHNU IPOOJIeM B TTOBCETHEBHOM JKU3HU U TPYAOBOH EATEIHHOCTH;

- ¢opMupoBaHHEe Yy OOYYarOIIMXCA TYMAaHHUCTUYECKUX OTHOIICHUH,
MOHWMAHUSl IICHHOCTH XUMHUYECKUX 3HAHUN [JI1 BBIPAOOTKH DKOJOTUYECKH
1e1ecCO00pa3HOro MOBENEHHs B OBITY M TPYAOBOW JEATEIBHOCTH B UEISIX
COXpaHEHUS CBOETO 3/10pOBbs U OKpPY:KAIOIIeH MPUPOIHOM cpebl;

- pa3BUTHE MOTHBAIlUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHUS 00II€UeTI0BEUECKHUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY MpOG Ui U HANIPABICHHOCTU JAIbHEHIIIEro 00y4YeHusl.

OO611ee 4nco YacoB, OTBEAEHHBIX ISl U3YUYEHHSI XUMUHU HA YPOBHE OCHOBHOI'O
oOmiero oOpaszoBaHusi, coctapisier 136 yacoB: B 8 kiacce - 68 dacoB (2 yaca B
HeJneno), B 9 kimacce - 68 gacoB (2 yaca B HEJICIIO).

COIAEP)KAHUE OBYUEHUS

8 KJIACC

IlepBoHayajbHbIEe XMMHUYECKHE IOHATHS

[Ipeamer xumun. Posib XMMHUM B )KW3HU YEJIOBEKA. XHUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUECKHE CBOMCTBA BEIIECTB. ArperaTHOE€ COCTOSHHUE
BemiecTB. [loHaTHE O MeTogax MO3HAHMSA B XMMHUM. UHCTBIE BEIIECTBA M CMECH.
CniocoObI pa3aeieHus: CMeCei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHUE dJIeMEHTbl. CHMBOJIBI XUMHUUYECKHUX
3neMeHTOB. [IpocThie U CIIOKHBIE BEMECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuyeckas popmyia. BaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
IOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTENbHAs aToMHas Macca. OTHocUTeIbHas



MOJIEKYJIsIpHasg Macca. MaccoBast J0J1sl XUMHUYECKOIO 3JIEMEHTA B COEMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBsI3b KOJIUUYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo Qopmynam
XMMHUYECKUX COCIUHECHUMN.

duznyeckne U XUMUYECKHUE SBJICHUS. XUMUYECKas peaklus U €€ MpU3HaKHU.
3aKOoH COXpaHEHHUsl Macchl BellecTB. Xumuueckue ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEAKINI (COeAMHEHUS, Pa3I0OKEHUS, 3aMEeIeHHUsI, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOH, MpaBuiIaMu pabOThl B 1a0OPaTOpHH U
npuémMamMu oOpaiieHus ¢ J1abopaTopHbIM 00OPYJOBAaHUEM, U3YUYEHHE W ONHCAHME
bu3nueckux CBOWCTB O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOII0JIEHNE
dbusnueckux (MIaBIE€HUE BOCKa, TasHUE JIbJa, PACTHpaHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCAlUs BOJbl) U XMMUYECKHX (FOPEHUE CBEYM, MPOKAIMBAHHE
MEIHOU MPOBOJIOKU, B3aUMOJICUCTBUE MeJIa ¢ KUCIOTOW) SIBJICHUM, HAOI0ICHHE U
OMHMCAaHWE TPHU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuid (pas3lioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIA
menu (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE keie3a ¢ pactBopoM cosr meau (1),
U3Y4YeHHE CIOCOOOB pa3/ieNieHusi CMECE: ¢ MOMOUIbI0 MarHuTa, (GUIBTPOBAHUE,
BbITIApUBAHUE, TUCTUIUIALMS, XpomaTorpadus, IpoBeIeHNe OYUCTKU MOBAPEHHOU
coind, HaOMIOJEHHWE W  OMHCAaHME  pPEe3yJbTaTOB  IMPOBEACHUSA  OIBITA,
WUIFOCTPUPYIOLIETO0 3aKOH COXPAHEHHMS MAacChl, CO3JAHUE MOJIEIEH MOJIEKYII
(1IapocTep KHEBBIX).

BaxxHelune npeacTraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3ayx - cMech razos. CocraB Bo3ayxa. Kuciopom - 37eMEHT U MPOCTOE
BeulecTBO. HaxoxkneHuwe Kuciopona B MNpupoae, (PU3NYECKHe M XUMUYECKHE
cBoiictBa (peakiuu ropenus). Oxcuzabl. [lpumenenue xkuciaopoma. CrocoObl
NOJy4YyeHUs Kuciopona B JjabopaTopuu U MpombliuieHHocTH. Kpyrosopor
Kucjaopoza B mpupoze. O30H - alIoTpoIiHas MOAU(pUKALNAS KHCIOPO/a.

TemoBolt »h(deKT XUMUYECKON peakuuu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M SHIOTEPMHUYECKHE peakIuu. TOIUIMBO: Yrojlb W METaH. 3arps3HCHHE
BO3/lyXa, YCHJICHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHrne 030HOBOTO CIOA.

Bonopon - anemeHT u npocTtoe BemniecTBo. Haxoxnenue Boiopoaa B Npupo/e,
bu3nuecKkne U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, ClIOCOObI ofydeHus. Kucnorsl
U COJIU.

MousipHbIii 00BEM Ta30B. Pacd€Tsl Mo XMMHUYECKUM YpaBHECHHSIM.

Odusnyeckue CBOWCTBA BOAbl. Boga kak pactBopurenb. PacTBOpEI.
HachllieHHble W HEHaChIILEHHbIE PacTBOPbL. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBas nois BeniecTsa B pacTBope. XHUMUYECKHE CBOMCTBA BOAbL. OCHOBaHUS.
Posib pacTBOpoB B IPHUPOAE M B KU3HM YesloBeKa. KpyroBopoT BOIbI B MPUPOJIE.



3arps3HeHre OpupoAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus nHeopranmyeckux coenuHeHui. Okcupabl. Knaccuduxanus
OKCHUJIOB:  coJieoOpasyroline (OCHOBHbIE, KUCIOTHBIE, aM(OTepHbIC) U
HeconeoOpasyromue. HomeHknatypa okcumoB. @Du3WYecKHMe W XUMHUYECKHE
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukanuss OCHOBaHMIA: WIENOYM U HEPaCTBOPHUMBbIE
ocHoBaHusA. HomeHknaTtypa ocHoBaHUU. DPU3MYECKHE M XHUMHUYECKHE CBONCTBA
ocHoBaHuU. [lonyueHne ocCHOBaHMI.

Kucnorel. Knaccupukanusa kucnor. Homenknarypa kucnor. dusznyeckue u
XHMHUYECKHEe cBoMcTBa KuCIOT. Psn aktuBHoctu MetamioB H. H. bekerona.
[Tony4yeHue KUCIOT.

Comu. Homenknarypa coneil. @u3nueckue U XMMUYECKHE CBOMCTBA COJIEH.
[Tonydenue comnen.

I'eHeTnyeckas CBSI3b MEKY KJIAaCCAMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuii IKCHePpUMEHm .

KaueCTBEHHOE OMNpPEACICHUE COAECPKAHUS KUCIOPOAa B BO3AYyXeE, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M W3YYCHUE CBOWCTB KHUCIOPOJa, HAOIIOJICHHE
B3aMMOJECHCTBUS BEIIECTB C KHUCJIOPOAOM M YCJIOBUA BO3HUKHOBEHUS W
MpeKpalieHus ropeHus (moxapa), o3HaKOMJIEHUE ¢ 00pa3llaMi OKCUOB U ONUCAHKE
WX CBOKMCTB, MOJTy4eHUEe, COOMpaHKE, PAaCTIO3HABAHUE M U3YUEHUE CBOWCTB BOAOPO/IA
(ropenue), B3amMmomelictBue Bojopoaa ¢ okcuaom wmeau (1) (Bo3moxHO
WCII0JIb30BaHUE BUICOMATEPHUAIIOB), HAOIIOIeHHE 00pa3lloB BEIIECTB KOJUYECTBOM
1 ™Momb, uccieqoBaHUE OCOOCHHOCTEM pAacTBOPEHHS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MAaccOBOM o€l
PacTBOPEHHOIO BEIIECTBA, B3aUMOJICUCTBHME BOJbI C MeTallaMUd (HAaTpUeM H
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BaHUE  BHJIEOMATEPHUANIOB), HCCJIEIOBAHHE
00pa31i0B HEOPraHUYECKHUX BEIECTB PA3TMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacKH UHAUKATOPOB B PACTBOPAX KUCIOT U IIeJI0YEH, U3yUYEeHHE B3aUMOICUCTBUS
okcupa meau (1) ¢ pacTBopoM cepHOM KHCIOTBI, KACIOT ¢ METAJUIAMM, PEaKIIHi
HEWUTpaIu3aluy, IOIYyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJIHOTO
MeTajulia IPyTuM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTANBHBIX 33/1a4 10 TEME
«BaxHeunme Knaccel HEOPraHUYECKUX COCTUHEHUI.

Iepuognuecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemeHToB . . MenngeneeBa. CrpoeHne aToMoB. XUMHYECKasi CBS3b.
OKuCINTETbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU

[lepBble TOMBITKK KJIAcCU(PUKAIMU XUMUYECKUX dJeMeHToB. [loHsTue o
IPYIIAaxX CXOAHBIX DJIEMEHTOB (IIEJIOYHbIE W IIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, THEPTHBIE T'a3bl). DIIEMEHTHI, KOTOpbIe 00pa3yoT aMpOTEPHbBIE OKCHJIBI U
TUAPOKCHUIBI.



Ilepnonnueckuit 3akoH. [leproguyeckas cucteMa XMMUYECKHAX AJIEMEHTOB /.
N. Menneneesa. Koporkonepuonas u aymaHonepuoHas hopmel [lepuonnueckoit
cucrembl xumuuyeckux diemeHToB J[. M. MenneneeBa. Ilepuoabl U rpymmsl.
DU3NYECKHUNA CMBICII IIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocraB atoMHbIX saep. M3oTonsl. DmekTponsl. CtpoeHue
ANEKTPOHHBIX ~ 000JI0YEK aTOMOB  TMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuoguueckout cucrtemol J[. W. MengeneeBa. XapaKTepuCTUKA XUMHYECKOIO
AJIEMEHTA 110 ero noyiokeHutro B Ilepuonnueckoii cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUTMYECKNX U HEMETAJUNIMYECKUX CBOMCTB IO TPyIIaM U IEpUoaaMm.

3nauenue [lepronnueckoro 3akona u Ileproanyeckoil cucTeMbl XUMUYECKHX
AJIEMEHTOB JUISI pa3BUTUS Hayku W mpaktuku. [[. M. MenneneeB - y4y€Hbli U
rpaKJaHuH.

Xumuueckast cBsizb. KoBasnieHTHast (TOJsipHAasT M HEMOJSIPHAsl) CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

CrerneHp OKHUCIEHUS. OKHCIIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIMH.
[Iporneccel okuciaeHns U BocCcTaHOBIeHNsA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJIECHCTBUE
TUAPOKCUIA LHMHKA C PacTBOPAMM KHCJIOT M IIEJI0Y€i, MPOBEIACHUE OMbITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUI
(ropeHue, peakluu pazioKeHUsI, COSAMHEHUS ).

Mesicnpeomemmnule ceasu

Peanuzanusa MeXNpeAMETHBIX CBSI3€M NpU M3YyYEHWH XUMHH B 8§ Kjacce
OCYHIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX
MOHATUM, TaK U MOHSATHUM, SBIISIIOLIMXCS CUCTEMHBIMU JJISI OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'0 LIUKJIA.

OO01ue ecTecTBeHHO--Hay4HbIE TIOHATHSA: Hay4HbIN (akT, TUIOTE3a, TEOPHs,
3aKOH, AaHalW3, CHHTE3, KiIacCU(pUKalMs, MEePUOJUYHOCTb, HAOIIOJCHHE,
DKCHEPUMEHT, MOAECINPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH/]I, U30TOIIbI,
pPaOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKHUM 3apsj, BEUIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHME BEIIECTBA, ra3, (U3WYECKHE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITAHETHI, 3BE31bI, COMHIIE.

buonorus: horocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOBL,
IIOJIE3HBIE UCKOIAEMBIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YeCKasi peaKus



Ilepnonnueckuit 3akoH. [leproguyeckas cucteMa XMMUYECKHAX AJIEMEHTOB /.
N. MenpneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KAIHs, KAIBLHSA U UX COSAUHECHHI
B COOTBETCTBHH C ITOJI0KEHUEM JIEMEHTOB B [leproguyeckon cucteMe U CTpOeHuEM
UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XMUMHUYECKOW CBSI3U. THUIBI KPUCTAITMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BHUJa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSAUIMXCA K PAa3jIM4YHbIM KJaccaM HEOPraHUYECKUX
COCIMHEHUM, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Krnaccudukanus XuMHUUeCKUX peakluuil Mo pa3InyHbIM NpU3HaKaM (10 YUCITY
U COCTaBy Y4YACTBYIOIIMX B pEAKIMH BELIECTB, MO TEIUIOBOMY 3(QexTy, Mo
U3MEHEHHUIO CTENEHEH OKHUCIEHHUS XUMHYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYACTHIO KAaTaJIM3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMUYECKUE
YPAaBHEHUS.

[lonsiTue o ckopocth XuMHUecKoW peakuud. IloHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuuax. [IoHsATHEe O rOMOTe€HHBIX U T'eTePOreHHBIX
peakuusx. [lonsatue o karamuse. [lonsatre 0 xumMmuueckom paBHoBecuu. DaKTOpHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOM pPEaKIMM W TIOJIOKEHHE XUMHUYECKOIO
pPaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUHU,  AJEKTPOHHBIM  OanaHc
OKHMCJIUTEIIbHO-BOCCTAHOBUTENIBHON peakiunu. CoCcTaBiIeHUE ypaBHEHUI
OKHCJIMTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLNN C UCIIOJIBb30BAHUEM METOAA
AJIEKTPOHHOTO OanaHca.

Teopust PIEKTPONUTUIECKON AUCCOIUALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MexaHuU3M [IHCCOLMAIMM BELIECTB C PA3JIMYHBIMU BHIAMH
XUMU4ecKoil cBsi3u. CteneHs auccounanny. CUIbHbBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuiuu noHHoro oomMeHa. Y CaoBUs MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJIHBIE M COKpAlIEHHbIE WOHHBIE YypaBHEHUs peakuuid. CBoWCTBa KHCIOT,
OCHOBaHMWIA U COJICH B CBETE MPEJCTABICHUHN 00 AJIEKTPOTUTUIECKOMN AUCCOLMAIINH.
KauectBeHHbIE peakiiuy Ha MOHBL. [IoHATHE O THIpONIH3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMIICHHME C MOJEISMH KPUCTALIMYECKUX PEMIETOK HEOPraHUYEeCKHUX
BEIIECTB - METAUIOB M HEMeTa/uioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKIuu OT
BO3JICHCTBUS  PA3IMUYHBIX  (AKTOPOB, HUCCIEIOBAHUE  DJIEKTPONPOBOAHOCTU
pPacTBOPOB BELIECTB, NMPOIIECCa AUCCOIMAIIMY KUCIIOT, 11eiI04el U comneil (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEO MAaTEPHANIOB), IMPOBEAEHUE OIBITOB, WUIFOCTPHPYIOLIUX



NPU3HAKH TPOTEKAHMSI PEAKINI HOHHOrO 0OMeHa (00pa30BaHHE OCa/IKa, BHICICHHE
ra3za, oOpa3oBaHu€ BOJbl), OINBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pPEaKkluil (TOpeHue, peakluu pas3IoKEeHUs, COCIUHECHHS),
pacro3HaBaHHE HEOPTAaHUYECKUX BELIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIUil Ha
WOHBI, pEIIeHNEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaabl 4 X coeTUHEHUS

OO6miast xapakTepucThka TanoreHoB. (OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3ndeckue CBOMCTBA MPOCTHIX
BEUIECTB - raJOreHoB. XMMUYECKHE CBOWCTBA Ha MIPUMEPE XJI0pa (B3auMOJEHUCTBHE
C MeTajulaMH, HeMeTajulamMH, Ieiaoyamu). XiiopoBopopon. ConsiHas KUCTOTA,
XUMHYECKHUE CBOMCTBa, TMOJNy4YeHUEe, npuMeHeHue. JlelictBue xijopa H
XJIOPOBOJIOPO/a Ha OPraHU3M ueoBeka. BaxkHelme XI0puabl 1 UX HaX0XKJIEHUE B
npupo/ie.

O6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOESHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHwe u (PU3NYECKHe CBOWCTBA
MPOCTHIX BEIIECTB - KUCIOPOAA U Cepbl. AJITOTPOITHBIE MOAU(PHUKAIINN KUCIOPOAA U
ceppl. XuMmHueckue cBoucTBa cepbl. CepoBOIOpOn, CTpoeHue, (u3nuecKkue u
XuMHYeckue cBorcTBa. OKCHUIBI Cepbl KaK MPEACTABUTEIMN KUCIOTHBIX OKCHJOB.
CepHnas kucnorta, pu3nueckue 1 XuMU4eckue cBoicTBa (00IIMe KaKk NpeaCcTaBUTENS
KJlacca KHUCIOT U crnenuduueckue). XUMHUECKHUE PEAKIMM, JEeKaIlue B OCHOBE
IPOMBIIUIEHHOTO Crmoco0a TOMydeHUs CepHOM KHUCIOTHL. [IpuMeHeHue cepHoi
kuciaoTel. Comu cepHOM KHUCIIOTHI, KadeCTBEHHas peakius Ha Ccylabdar-noH.
Haxoxnenue cepbl M €€ COCAMHEHUNW B TpUpoJie. XUMHUYECKOE 3arpsa3HEHUE
OKpY’Kalolleld Cpelbl COEAMHEHUSMU Cepbl (KUCIOTHBIE MOXKAHW, 3arps3HEHHE
BO3/1yXa ¥ BOAOEMOB), CIIOCOOBI €r0 MPe0TBPAICHUS.

O6mass xapakrepuctuka 3aeMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCIECHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
¢usnyeckue U XuMuueckue ceorctra. Kpyrosopor a3ora B npupozge. AMMHAK, €ro
du3nyecKrue U XUMUYECKUE CBOMCTBA, MoNyueHne u npuMeHenue. Conu aMMOHUSA,
ux (pu3nvecKkrue U XMMUYECKUe CBOMCTBa, puMeHeHue. KauecTBeHHast peakiius Ha
MOHbl aMMOHUS. A30THas KHUCJOTa, €€ MOJydeHue, (PU3NYECKHUE U XUMHUYECKUE
CBOMCTBa (0OOIIME KakK MPEICTaBUTENS Kjacca KHUCIOT U CHeuu(pUYecKue).
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHMS B KAYECTBE MUHEPAJIbHBIX YA00PEHHIA.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSTUHEHUSIMU a30Ta (KUCIOTHBIE
JOXAM, 3arpsi3HEHUE BO3/yXa, MOYBbI M BOJOEMOB). docdop, alIOTPOINHBIE
Monudukauuu pocdopa, pusnueckue U xumMuueckue cporictBa. Okcun docdopa
(V) u dochopuas kucimora, GU3NUECKUE M XHUMUYCCKHE CBOWCTBA, MOJydYCHHE.
Hcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATIBHBIX YI0OPECHHMIA.

Ob6mrast xapakrepuctrka 35eMeHToB IVA-rpynmbel. OCOOCHHOCTH CTPOSHUS



aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. YTIIEpOl, AJTIOTPOIHbIE MOAU(PHUKALINH,
pacnpocTpaHeHUe B MpUpoJie, PU3NYECKUEe U XMMHYECKUE CBOMCTBA. AjcopOLms.
Kpyrosopor yrinepona B mnpupoxe. Oxcunsl yriaepoaa, UX (U3HYECKUE U
XUMHUYECKHE CBOMCTBA, JCICTBUE HA KUBBIE OPraHU3MBI, [I0JTy4YEHUE U IPUMEHEHUE.
DKoJoruueckne TMpoOJieMbl, CBsA3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa
1J1I00a7IbHOTO TOTETUICHUS KJIMMaTa, NapHUKOBBIM APekT. YroabHas KUCIoTa U €€
comu, MX (U3NUECKHME U XUMHUYECKHE CBOKICTBA, MOJIYyYEHHE M TPUMEHEHHE.
KauectBennast peakuus Ha xkapOoHaT-uOHBI. Vcronb3oBaHne KapOOHATOB B OBITY,
MEAULMHE, TPOMBIIIJIEHHOCTH H CEIICKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATHUA 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOOPOAOB (YroJib, IPUPOAHBIH Ia3, HEPTH), MPOTYKTHI
ux nepepadboTku (OEH3MH), MX poJib B OBITY M NpOMBIILIEHHOCTH. [loHsATHE O
OMOJIOrMYeCKU BaXKHBIX BEILIECTBAX: KUPAX, OCIKaX, YIIEBOAAX - U UX POJIU B )KU3HU
yenoBeka. MaTtepuaabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSMHEHUI.

Kpemumnii, ero ¢usndeckue U XUMHUYECKHE CBOWCTBA, IOMyY€HUE U
npuMmeHeHue. CoennHeHus: KpeMHus B pupojie. O0uiue npeacraBieHust 00 OKCHIe
kpemuus (V) u kpemuueBoii kucinore. CHUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelue CTpOWUTENbHbIE MaTepualbl: KEpAMHKa, CTEKIIO,
IeMeHT, OeroH, keme300eToH. IIpobGiaeMbl  Ge30macHOr0  HMCHOJIb30BAaHHUS
CTPOUTENbHBIX MAaTEPUATIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

HM3y4eHHE O0pa3lloB HEOPTraHUYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI,
NPOBECHHE KAUeCTBEHHBIX PEAKIINN Ha XJIOPHUI-UOHBI U HA0JII0/IEHNE TPU3HAKOB UX
MPOTEKAHMS, OMBITHI, OTpaXarolue GU3NIECKUe 1 XUMUYECKUE CBOMCTBA FAJIOT€HOB
U UX COEIUHEHUH (BO3MOXHO MCIOIB30BAHUE BUIEOMATEPUAIIOB), 03HAKOMJICHHUE C
oOpa3amMu XJIOpUA0B (TaJOreHUI0B), O3HAKOMJIEHHE C OO0pa3lamMu cepbl U eé
COCIMHEHUSAMH (BO3MOXKHO HCIIOJIb30BAaHUE BHUIECOMATEPHUATIOB), HAOJOIEHNE
npouecca OOyriMBaHUSl caxapa IMOJ JEHCTBUEM KOHILIEHTPUPOBAHHOW CEpPHOM
KHCIIOTBl, W3yYE€HHWE XUMUYECKUX CBOWCTB pa30aBICHHOW CEPHON KHUCIOTHI,
NpOBEJCHUE KaUeCTBEHHON peakuu Ha CyJb(}aT- MOH U HaOJII0/IeHUE MPU3HAKa €€
NPOTEKAHMs, O3HAKOMJIEHHWE C (PU3MYECKUMHU CBOMCTBaMHU a3oTra, gocdopa U UX
COEIMHEHUI (BO3MOXKHO MCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U
dbochopHbIX ynoOpeHui, mMoiiydyeHue, coOupaHHE, pPACIO3HABAHUE U H3YyYCHUE
CBOMCTB aMMHaKa, IPOBEJCHIE KaYeCTBEHHBIX PEAKIMil Ha MOH aMMOHUA U (ocdart-
VOH U U3y4Y€HHE MPU3HAKOB UX MPOTEKAHUs, B3AUMOEHCTBUE KOHLIEHTPUPOBAHHOU
a30THOW KHCIJIOTBI C MeIpl0 (BO3MOXKHO HCIOJIb30BAHUE BHUAEOMATEPUATIOB),
U3y4E€HUE MOJeNell KpHUCTaNIMYecKuX pemeérok anmasza, rpaduta, QymiepeHa,
O3HAKOMJICHHE C MPOLIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM



YyIIEM W YCTPOWCTBOM MPOTHBOrasa, MOJIY4YeHHE, COOHMpaHUE, pacliO3HAaBaHHE U
W3yYEHHE CBOWCTB YIVIEKHCIOIO Ta3a, IPOBEACHUE KAaYECTBEHHBIX pPEAKIMU Ha
KapOOHAT M CHUJIMKAT-MOHBI M U3YYEHHUE MPU3HAKOB UX MPOTEKAHUs, O3HAKOMIICHHE
C NPOAYKUMEH CWIMKATHOW NPOMBIIIJICHHOCTH, PEUIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHeume HeMEeTaIbl U UX COSAUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO611ast XapakTepUCTUKa XUMUYECKUX AJIEMEHTOB - METaJVIOB HA OCHOBAHUH UX
nosnoxxkeHus B [lepuognueckon cucreMe xumuueckux aneMenToB 1. 1. Menneneesa
U cTpoeHus aToMOB. CTpOeHHE METaUIOB. MeTauinueckas CBsi3b U MeTaJNInYecKas
KpUCTAJNIMYECKAsT PEHIETKA. DJIEKTPOXUMHUYECKUN psJi HAMPSKEHUA METaJUIoB.
duznyeckue M XUMHUYECKHE CBoicTBa MeTayuioB. OOiue crnocoObl MOoNMydeHus
MeTayioB. IloHsATHE O KOPpPO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CmiaBsl (CTalb, YyryH, JIOPATIOMUHHM, OpOH3a) U UX NMPUMEHEHUE B
OBITY U IPOMBIIIIICHHOCTH.

IIlenounsie mMeTaybl: MoOJOXKEHHUE B llepuognueckon cucTteMe XMMHUYECKHUX
anemenToB JI. M. MenneneeBa, CTpO€HHE HX aTOMOB, HaXOXKIECHHE B NPUPOJE.
dusnyeckrue U XMMUYECKHUE CBOICTBA (Ha mpumepe Hatpusd U Kanus). OKCHIbI U
TUAPOKCUJIBI HATPpUS U Kanus. [ [puMeHeHne ea0YHbIX METAJUIOB U UX COSUHEHU .

[I{esr0uHO3EMENTBHBIE METAIUIBI MATHUM U KaJIbLIUM: IIOJI0KEHUE B
[Tepuoguueckoit cucteMe xXuMu4eckux 3iiemeHToB /. 1. MenaeneeBa, ctpoeHHue ux
aTOMOB, HaxOXJeHHE B npupoae. PU3NUecKne U XMMUYECKUE CBOWCTBA MATHUS U
Kanblus. Baxkueiie coelMHeHNs KalbIus (OKCHI, TUAPOKCU], cou). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AuroMuHU: ntonoxkenue B [leprnoanueckoil cucreMe XuMUYECKUX JIEMEHTOB
. W. MeHnneneeBa, cTpoeHue aroma, HaxoxJaeHue B Inpupope. duszuueckue u
XUMHUYECKUE CBOMCTBA aIIOMUHUS. AMQOTEpPHBIE CBONCTBA OKCHUJIA U TUIPOKCHUIA
AIIOMUHUSL.

JKeneso: nonmoxenue B [lepruoanueckoi cucTeMe XMMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpoeHUE aroma, HaxoXJaeHUEe B npupone. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA xkemne3a. OKCubl, TuapoKkcuabl U coiu xenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C 00pa3laMyd METAJUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, HW3yYEHHE  PE3YJIbTATOB  KOPPO3UM  METAVIOB  (BO3MOYKHO
UCTOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJlbLM M HaTpusd C BOAOM (BO3MOXXHO MCHOJIb30BAHHE BUAEOMATEPUAIIOB),
WCCJIEJOBAHNUE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS KeJe3a B KHUCIOPOJE
(BO3MOXXHO  HMCIOJB30BAaHUE  BHUAECOMATEPUAIOB), IPHU3HAKOB  IPOTEKaHUS
KaueCTBCHHBIX PEAKIIUi Ha MOHBI: MarHusl, KaJIbIIH, ATFOMIHHES, ITUHKA, sxerne3a (1)



u xenesa (lI1), memu (1), HaGmrOMEHWE W OMHMCAHWUE TPOIECCOB OKPAIIMBAHUS
IUIAMEHW WOHAMHM HaTpus, Kalusid M Kaiubluig (BO3MOXHO HCIIOJNIb30BAHHE
BUJIEOMAaTEPHUAJIOB), UCCIIEA0BAHNE aM()OTEPHBIX CBOMCTB TUAPOKCUIA ATIOMUHUS U
THJIPOKCHJA IIMHKA, PEIIEHUE SKCIEPUMEHTABHBIX 3ajad o Tteme «Baxueimmue
METAJIJIBl U UX COCTUHEHUS.

XuMuUS M OKpY:Kaoumas cpeaa

BemiectBa u Marepuansl B INOBCEIHEBHOM JKM3HM 4eloBeKka. be3zomacHoe
UCTOJIb30BAaHUE BEILECTB M XMMUYECKUX peakuuil B ObITy. IlepBas momours npu
XUMHYECKHUX 0KOTaX U OTPABJICHUAX.

XUMUYECKOe 3arps3HEHHE OKpYXaloled cpeapl (TperenbHas IOMyCcTUMast
KOHIIeHTpauus Beulects, aanee - [1JIK). Poiab xumun B pelieHuM 3KOJIOrHYECKUX
pooIeM.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3lloB MaTepHaoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHbIE
MaTepHualbl).

Mescnpeomemmuunie cea3u

Peanmu3anus MeEXNpEeIMETHBIX CBA3EM NpPU M3YYEHWHM XUMHHM B 9 Kiacce
OCYILIECTBJISIETCSI 4Y€pe3 HCHOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TOHSATUH, ABJISIOUIMXCS CUCTEMHBIMU JIJISl OTHENbHBIX IPEIMETOB
€CTECTBEHHO--HAyYHOT' O IHKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAYYHBIM (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalW3, CHHTE3, KiIaccuuKamus, TMEePUOJUIHOCTh, HaOIIOICHNE,
HKCIEPUMEHT, MOJEIUPOBAHUE, W3MEpPEHUE, MOJEb, SIBICHUE, IapHUKOBBIN
3 PeKT, TEXHOIOT UL, MAaTEPHAIBI.

dwusuka: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKITU/I, U30TOIIHI,
PaZvoaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUI 3apsj, IPOBOJIHUKH,
HOJYNPOBOJHUKHY, JUINEKTPUKH, (OTOIIEMEHT, BELIECTBO, TeNO, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, T'a3, PacTBOP, PACTBOPUMOCTD, KPUCTAIINYECKast
pemérka, CcIuiaBbl, (DU3MUYECKHWE BEITUYMHBI, CIUHUIBI W3MEpPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, npixanme, Ouocdepa, IKOCUCTEMA, MHUHEpPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TOPOBL,
N0JIE3HbIE UCKOIIAE€MbI€, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMSA ITPOI'PAMMBI 11O
XNUMHHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMUHOCTHBLIE PE3YJIbTATHBI

JIuyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO  OOIIEro
o0pa30BaHUs JIOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMUMHUM B €IUHCTBE Y4eOHOW U
BOCIIUTATEIIbHON JEATEIIBHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMU
COLUMOKYJIbTYPHBIMA UM JYyXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMM, NPUHSATHIMA B
oOlIecTBE MpaBWJIaMM W HOPMaMH TOBEACHUS M CHOCOOCTBYIOT IIpolieccaM
CaMOTO3HaHUSs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00 y4arOIIHXCS.

JIMdHOCTHBIE ~ PE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOW  TMO3UTHUBHBIX I[IEHHOCTHBIX OpPHEHTALMHA U
pacIIMpEeHue OMbITa AESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpHOTHYECKOT0 BOCITUTAHMSA:

LIEHHOCTHOI'0 OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACIE€IUI0, IOHMMAaHWs 3HAYCHUSI XUMHUYECKOW HAyKu B KU3HU
COBPEMEHHOI'0 00IllecTBa, CIIOCOOHOCTU BJIAAETh JIOCTOBEpPHOW HH(pOpMaIMel o
NEPEAOBBIX JTOCTHKEHHUSIX M OTKPBITUSX MHUPOBOM U OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIECTBA;

2) TPaXKIAHCKOTO BOCTIMTAHUSI:

MPEJCTABICHUSI O COLMAIBHBIX HOpPMax M NpaBWIaX MEKIMYHOCTHBIX
OTHOIIEHUIN B KOJJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIICIOBATEIbCKOM, TBOPYECKOM W JIPYyrux  BUAAX
NEeSATeIbHOCTU, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOW AESATEIBLHOCTH MpU
BBINIOJITHEHUN y4eOHBIX, [O3HABATENbHBIX 3a7a4, BBHIMOJHEHUH XHUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHUN YU4E€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOMIOHUMAHUIO
¥ B3aUMOITOMOIIIY B TIPOIIECCE 3TON y4eOHOU NeATeTHhHOCTH, TOTOBHOCTH OICHUBATH
CBO€ TMOBEJACHHE M MOCTYNKH CBOUX TOBAPHILNEH C TO3UIMA HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUS TOCIEICTBUI OCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSI

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOW PEAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIIUE
OCHOBY JUIsl TIOHMMAaHHs CYITHOCTH HAy4YHOH KapTUHBI MHpa, MPEACTABJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOAHOM CPEOH, O POJIA XUMUU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEILHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOAUMbIE Il OOBSICHEHHS HAOIIOJAaeMBIX IMPOIIECCOB U SBJICHUM,
MO03HABATEIbLHON, MH()OPMAIMOHHON M YUTATENIbCKOW KYyJIbTYpbl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSATENILHOM pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEpaTypor, JIOCTYNHBIMH TEXHUYECKUMU CpeICTBaMU HHOOPMAIIMOHHBIX



TEXHOJIOTUH;

UHTEpeC K OOYYEHUI0O M T[O3HAHUIO, JH0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHMIO, TPOEKTHOM U HUCCIEeN0BATEIbCKON
NEeSITEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPABIEHHOCTH M YPOBHSI OOy4u€HHUS B
JlaTbHEHIIIEM;

4) opMHpPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY
3/I0pOBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 »U3HU, OCO3HAHUE MOCIEACTBUUA U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHHS alIKOroJisl, HAPKOTUKOB, KYpPEHHUS ),
HEOOXOJUMOCTU COOJIOJICHUS TMpaBwi OE30MacHOCTH TMpU  OOpalieHuu ¢
XUMHYECKUMU BEUIECTBAMHU B OBITY U pEaIbHON KU3HU;

5) Tpy/0BOIro BOCIIHTAHMS:

MHTEPEC K MPaKTUYECKOMY M3YUYEHHIO Ipodeccuid U Tpyla pa3iMuyHOro poja,
yBaXEHUE K TPYAY U Pe3yJIbTaTaM TPYIOBOH E€SITEIbHOCTH, B TOM YHCII€ HA OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUHU, OCO3HAHHBII BEIOOP UHIUBUIYaIbHON
TPACKTOPUH TMPOJOIDKEHHUSI 00pa30BaHUA C YUETOM JUYHOCTHBIX HHTEPECOB HU
CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB U IMOTPEOHOCTEH, YCHEIIHOW
npodeccuoHaIbHOM AeSITEIbHOCTH U Pa3BUTHS HEOOXOIUMbBIX YMEHHM, TOTOBHOCTD
aJaNTHPOBAThCS B MPO(ECCUOHATIBHOU Cperie;

6) IKOJIOrM4ecKOro BOCIIUTAHMSA:

HKOJIOTUYECKH 11€JIECO00pa3HOE OTHOUIEHUE K IPUPOE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €& CYIIEeCTBOBAHMS, MOHMMAaHUE LIEHHOCTH 3J0pPOBOr0 U
Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nyecKkoMy M MCHUXMYECKOMY 3/J0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOIEHUS
npaBuil 0€30MACHOrO MOBEICHUS P paboTe C BEIIECTBAMU, a TAK)KE B CUTYalUsX,
YIPOKAIOIIMX 3/I0POBBIO U )KU3HU JIIOJICH;

CHOCOOHOCTH NMPUMEHATh 3HAHUS, MOJyYyaeMble NMPU WM3YYEHUU XUMHUH, IJIS
peleHns 3a1a4, CBA3AHHBIX C OKPYXKAIOIIEW MPUPOAHON CPENOH, ISl OBBIILICHUS
YPOBHS  DKOJIOTHUECKOM  KYJbTYpbl, OCO3HaHUS TIJ00AJIbHOTO  XapakTepa
AKOJIOTHYECKUX MpOOJIeM U MyTell UX peHIeHHs] MOCPEACTBOM METOJ0B XHMHH,
HKOJIOTMYECKOr0 MBIIUIEHMS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOW U COLIMATILHON MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpenMETHBIX pPE3YJbTATOB BBIACISIOT 3HAYUMBIE IS
(opMupOBaHUS MUPOBO33PEHNUS O0IIEHAYYHbIE TOHATHS (3aKOH, TEOPHs, IPUHIIHII,
runore3a, (akr, CUCTEMa, NPOLECC, OSKCHEPUMEHT M JApPYroe.), KOTOpbIE
UCIOJIb3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMETax M MO3BOJISIIOT Ha
OCHOBE 3HAaHUU U3 3TUX MPEAMETOB (OPMHUPOBATH NPEJCTABICHUE O IEIOCTHOM
HAy4YHOW KapTUHE MHpa, U YHUBEpCAJIbHbIE yueOHbIe NeHUCTBUS (TIO3HABaTeNbHBIE,



KOMMYHHUKATUBHBIE, PETYJISITUBHBIE), KOTOpble oOecneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIEHUIO y4eOHOMU
NeSITeTHbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble 1ornueckune AeMcTBUA:

YMEHHUSI HCTOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TMPU OCBOEHUU
3HaHHWI: PaCKphIBATh CMBICI XMMHYECKUX MOHATUH (BBIACIATH MX XapaKTEepHBIC
NPU3HAKY, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTUMH TOHSTHUSMH), HCIIOJIB30BATh
TOHSITHS T OOBSICHEHHSI OTACIbHBIX ()aKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS W
KpUTEepUU JIs1 KJIacCU(UKAIUU XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMH,
yYCTaHABJIMBATh NPUYMHHO-CIICJICTBEHHBIE CBS3M MEXIYy OOBEKTaMU HU3YyYCHHS,
CTPOUTH JIOTUYECKUE PACCYXAEHUsl (MHAYKTUBHBIC, NEAYKTUBHBIEC, 10 AHAJIOTUH),
JienaTh BBIBOJIbI U 3aKJIFOUYEHUS,

yMEHUE TNPUMEHSITh B TIpollecce IMO3HAHUSA TMOHATUSA (TPEIMETHbIE W
MeTanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIONIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh HIMPOKO MPUMEHSIEMbIE B XUMHUHM MOJEIbHBIE MPEICTABICHUS -
XUMUYECKUN 3HaK (CHMBOJI DJIEMEHTa), XuMuuyeckas ¢opmylia U ypaBHEHHUE
XUMHUYECKON peaklMy - MpU pelieHuH y4eOHO-TIO3HABATENbHBIX 3a/lay, ¢ y4ETOM
ATUX MOJIENIbHBIX NPEACTABICHUN BBISIBIATh U XapaKT€pU30BaTh CYIIECTBEHHbBIC
MPU3HAKN M3y9aeMbIX OOBEKTOB - XUMUYECKHUX BEIIECTB U XUMUUYECKHUX PEAKIIHA,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MNPUUYUHHO-CIICICTBEHHBIE CBSI3M U
MPOTUBOPEUHUS B U3yUaEMbIX IIPOIIECCax U SIBJICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

YMEHUE HCIOJIb30BaTh IOCTABJICEHHbIE BOIPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS, & TAKKE B KAYECTBE OCHOBBI JIJI1 POPMUPOBAHUS TUIIOTE3HI 110 MTPOBEPKE
MIPABMWJIBHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

NpuOOpETEHHE ONbITa MO I[UIAHUPOBAHUIO, OpPraHU3allMd U MPOBEICHUIO
YUYEHHYECKHX JKCIEPUMEHTOB, YMEHHEe Ha0monaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €r0 Pe3ynbTaT, PopMyInpoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIIATH OTUET O
NpOJIeIaHHOM padoTe.

Pabora ¢ undopmanmeii:

YMEHUE BBIOMpATh, aAHAJIU3UPOBATH U HMHTEPHPETUPOBATH HH(OpPMALIHIO
Pa3IMYHBIX BUIOB U (OPM TPE/ICTABIICHHUS, MOTYy4YaeMyI0 U3 Pa3HbIX MCTOYHHUKOB
(HaydyHO-TIONYJISIpHAST ~ JIMTEpaTypa XHUMHYECKOIO0 COAEpP)KaHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHUYECKH OLICHUBATH MPOTHUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OpMAIIHIO;

yMEHHUE MPUMEHSATh pa3InYHble METOJBI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMWMBIX ISl BBIMOJTHEHUS



y4eOHBIX U MO3HABATENbHBIX 337a4 ONpPENEIEHHOr0 TUIA, IPUOOPETEHUE ONBITA B
o0JlacTh  MCMOJNB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIA,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BAHUS PA3JINYHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOATENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TIpe/ICTaBlIeHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 337a4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
Opyrumu popMamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHUE UCIIOJNb30BaTh U  AHAIM3UPOBATH B Ipoliecce Y4YeOHOW u
HCCIIEIOBATEIBCKON JIEATETFHOCTH WH(DOPMAIUIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOr'0 X0351CTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY’KAIOIIEH TPUPOTHON CPEBI.

KoMMyHHUKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe 1eCTBHS:

YMEHHUS 33]1aBaTh BOIIPOCHI (B XO€ uajora 1 (Uiau) TMCKYCCUH) TIO CYIIECTBY
oOcyxmaemMold Tembl, (OpMyIUpPOBaTH CBOM MPEUIOKEHUS OTHOCHUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a1a4H;

YMEHHSI  TNPEACTABIATh  IOJNYYEHHBIE  PE3YyNbTaThbl  IT0O3HABATEIBHOU
JEATENbHOCTH B YCTHBIX U TUCbMEHHBIX TEKCTaX; A€NaTh PE3EHTALUIO PE3YyJIbTATOB
BBITIOJTHEHUSI XUMUYECKOTO dKCTIEpUMEHTa (71abopaTopHOTO OIbITa, JTA00paTOPHOU
paboTHI 1O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO IPOCKTA);

yMEHUS Y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM U UCCIIEIOBATENIbCKOM IESITEIbHOCTU MPU PEIIEHUN BOZHUKAIOIINX
npobjieM Ha OCHOBE Y4éra OOLIMX HWHTEPECOB U COIJIACOBAHUS TMO3ULIUN
(oOcyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IIITYPMBbI», KOOPAUHALIUSI COBMECTHBIX
JENCTBUH, ONpeeNieHre KPUTEpUEB MO OLIEHKE KaueCTBA BBINOJIHEHHOW pabOThl U
JIPYTHE).

PeryasiTuBHbIC yHHBepCaJIbHbIEe YUeOHbIE 1eiiCTBHUA:

YMEHUE CaMOCTOSITEIBHO OMNpEAeNATh UEIHU JAEATebHOCTH, IJIaHUPOBATh,
OCYHIIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNbHOCTh, BRIOUpaATh Hanbosee 3(PpPpeKTUBHBIC CIIOCOOBI PEIICHHS YUeOHBIX H
MO3HABATEIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBJSITh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIA  AJITOPUTM JIEUCTBUM MPU BBINOJHEHUU 3aJaHUW C Y4ETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3ydyaeMmblX OOBEKTAaX - BEIIECTBAX U PEAKIIUIX,
OLICHUBATh COOTBETCTBUE IMOJYYEHHOrO pe3yJibTaTa 3asBJICHHOM LIEJIH, YMEHHE
UCII0JIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 3aJaHUN.

HPE/IMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB 10 OCBOEHHUIO 0053aTEIIBLHOIO
collepKaHMs, YCTAaHOBJIICHHOTO JaHHOW (enepanbHO pabodeil mporpamMmoi,
BBIICIISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAay4HbI€ 3HAHUSA, YMEHHUS U CIIOCOOBI
neucTBull, cnenuduueckue A NOpeAMETHOM o0jacT  «XHUMHUS», BUJbI
NEATEIbHOCTH 10  TOJIYYEHHUIO HOBOIO  3HAHUS, €ro HHTEpIpETalnH,
peo0pa3oBaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YICOHBIX U HOBBIX CUTYaIUsX.



K koH1y oOydenust B 8 kij1acce npeIMeTHbIE pe3ysbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUYAIOIIHUXCS YMEHUM:

PacCKpbIBaTh CMBIC] OCHOBHBIX XMMHMUECKHX TOHSTHUM: aTOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh
(0mHOpPOJHASE U HEOJHOPOHAS), BAJEHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJSpHAas Macca,
MaccoBasi 10JIs1 XUMUYECKOT0 DJIEMEHTA B COCIMHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ], KHUCJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasi peakius, KiIacCUpUKaIUsi peakluil: peakiuu
COCIMHEHUS, PEAKIIUU PA3T0KEHUS, PEAKIIUU 3aMEIECHHUSI, PeaKIIni 0OMEHa,
9K30- U DHIOTEPMHUUYCCKHE PEAKIUH, TEIUIOBOM A(MQPEKT peakimu, siapo
aToMa, AJIEKTPOHHBIN CIIOM aroma, aToOMHas OpOWTanb, paguyCc aToma,
XUMUYECKasi CBA3b, MOJSIPHAS U HEMOJISIPHAS] KOBAJIEHTHAs CBSI3b, MOHHAs
CBSI3b, HOH, KAaTHUOH, AaHWOH, pAacTBOpP, MaccoBas [JOJisI BEIIECTBa
(mporeHTHas! KOHIIEHTpPAIHs) B paCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHSATUA H
IIPUMEHATH 3TU NOHATHUS MPY ONMCAHUH BEUIECTB U MX MPEBPALLECHHUII;
UCII0JIb30BaTh XUMHUECKYIO CUMBOJIUKY JJIsl COCTABIICHUS (POPMYJI BEIIECTB
Y YPAaBHEHUW XUMUYECKUX PEAKIINN;

OTIPEIENSITh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIEHMS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
NPUHAIICKHOCTh BEIHIECTB K ONPEACIEHHOMY KJIACCy COEIUHEHUM TIO0
dbopMynam, BUJ XUMUYECKON CBA3U (KOBaJICHTHAsI U MOHHAs) B
HEOPraHUYECKUX COCTNHEHUSX;

packpsiBaTh cMbICH [leprnoanueckoro 3akoHa /I. 1. Menneneena:

JEMOHCTPUPOBATh TOHUMAHHE MEPUOJIMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JEMEHTOB OT UX mosiokeHus B [lepmonnueckoil cucreme,
3aKOHOB COXPAaHEHUS MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HHUsI, 3aKOHAa ABOrajpo;

ONUCHIBATh W XapakTepu3oBaTh Tabmuunyio ¢opmy [lepumoauueckoit
CUCTEMBl XMMHMYECKUX DJIEMEHTOB: pa3IMyaTh TOHATHS «TJaBHas
noarpymnmna (A-rpymnmna)» u «nodouynas noarpynna (b-rpymnmna)», mansie u
OonplliMe MEpUOAbl, COOTHOCUTH OOO3HAUEHHUs, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoguueckas cucrema xuMuyeckux saementoB J[. .
MenpeneeBa» ¢ 4YHUCIOBBIMHM XAapAaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sApa, 00Iee YNUCIIO JIEKTPOHOB U
pacnpeneneHue Ux Mo MNIEKTPOHHBIM CIIOSIM);



KJIaCCU(PULIUPOBATh XUMHUYECKUE 3IIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHYECKHUE peakiuu (M0 YMCIy M COCTaBy YYAacTBYIOLIUX B pPEaKIMU
BELIECTB, N0 TEIIIOBOMY (D (DEKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXkasi ONUCAHUE NPUMEPAMU MOJEKYISPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHNX XUMHUYCCKHUX peaKqu”I;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH IIPOTEKAHMS XHMHYECKHX MNPEBPAIICHUN B

Pa3INYHbIX YCIOBHUAX,

BBIYUCIIATD OTHOCHUTCIIBHYIO MOJICKYJEIPHYIO U MOJIIPHYIO MAaCChI

* CIIECTB, MAaCCOBYIO [OJII0 XHMHUYECKOrO »3JeMeHTa 1o (opmyie
COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON pEaKInu;

MPUMEHSITH OCHOBHBIC OMEPAIIMU MBICTUTEIILHON NEATETLHOCTH - aHAIu3 U
CHUHTE3, CpaBHEHHE, O0O00IIeHue, CUCTEMaTU3alrI0, KiIacCU(UKAIIHIO,
BBISIBJICHUE TPUYUHHO--CJICJICTBEHHBIX CBS3EH - I M3y4EHUS CBOWCTB
BEIIECTB 1 XUMHUYECKUX PEAKIIHiA, €CTeCTBEHHO-HAYYHBIE METOIbI IIO3HAHUS
- HaOmo/IeHne, U3MEPEHNe, MOJCIUPOBAHNE, YKCIIEPUMEHT (peanbHBId U
MBICJIEHHBIN);

CJIETOBATh MPaBUIIaM MOJIb30BAHUS XUMHUECKOU MOCY 101 1 1abopaTOpHBIM
o0opynoBaHHEM, a TaKXke TMpaBuWiIaM OOpalieHUus C BeUIeCTBAaMH B
COOTBETCTBUM C MHCTPYKIUSAMH TI0 BBIMIOJIHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OTIBITOB IO IMOTYYCHHIO B COOMPAHUIO Ta3000pa3HBIX BEIECTB
(BomopoAa M KHUCJIOPOJa), NPUTrOTOBIEHHIO PACTBOPOB C ONPEACIEHHON
MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATH U IMPOBOJHTH
XUMHYECKHE DKCIEPUMEHTHI MO PACMO3HABAHHWIO PACTBOPOB IIEIOYEH WU
KHCIIOT C TIOMOIIBIO0 HHANKATOPOB (JTakMyc, (heHonpTaTeHH, METUIOPAHK U

Apyrue).

K xoniy o0yuenust B 9 ki1acce npeaMeTHble pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMYECKHUX IIOHATHH: XHWMWYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIOJ)KHOE BELIECTBO, BAJIEHTHOCTb, JJICKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJIEHUS, XUMUYECKasl peaklusi, XUMUYECKas CBsI3b, TEIJIOBOM 3(PeKT
peakuuM, MOJIb,  MOJIIpHBII ~ 00BEM,  pacTBOpP,  DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTHYECKAST IOUCCOLMALUAS, PEaKUUU HOHHOIO



oOMeHa, KaTajau3aTop, XHUMHYECKOE paBHOBecHEe, OOpaTumbie U
HEOOpaTHUMBIC PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKHCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE, aJJIOTPOIIHS,
aM(oTepHOCTb, XAMHYEcKast CBSI3b (KoBaJICHTHAI, WOHHa,
MeTaJUTMYEeCKasi), KpUCTATNYECKas peiIéTka, KOppo3usi METaJIOB, CIUIaBHI,
CKOPOCTh XMMMUYECKON pEeaKIuu, MPEACIbHO JOMyCTUMAas KOHIIEHTPALMs
IIIK BemecTBa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHATHUM U
MIPUMEHSTH 3TU MTOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISI COCTAaBJICHHS (DOPMYJI BEIIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKLINN;

ONpPEAEsATh BAJEHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX JIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, IPUHAIJICKHOCTh BEIIECTB K
OMpeNeNéHHOMY KJIacCy COEIWHEHHMH Mo (opMysnaM, BHJ XUMHYECKOM
CBsI3U (KOBAJEGHTHAsl, WOHHAs, MeETAUIMYECKas) B HEOPraHUYEeCKUX
COCIMHEHUAX, 3apsi MOHA IO XMMHUYECKOU (popMyrie, XapakTep cpeabl B
BOJIHBIX PACTBOpPax HEOPraHWYECKHUX COCAUHEHUH, THUIl KPUCTAJITUYECKOU
PELIETKU KOHKPETHOT'O BEIIECTBA;

packpsiBath cMmbica Ilepuomumueckoro 3akona JI[. WM. MenneneeBa wu
JEMOHCTPUPOBAaTh €r0 NOHHWMAaHWE. OINMUCHIBATH M XapaKTEPU30BATh
tabauuHyro ¢Gopmy Ilepromnueckoil CUCTEMBl XMMHYECKHUX 3JIEMEHTOB:
paznuyaTh TOHATHS «JIaBHas noArpymma (A-rpymma)» v «1o0o4dHas
noarpynmna (b-rpynma)», wmample u OoNbIie TMEPUOABI, COOTHOCUTH
0003Ha4YeHUs, KOTOPhIE UMEIOTCS B MEPUOAUICCKON TaOIHUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB ® 3apsi  sjpa, oO0Iee 4YHCI0 DJJIEKTPOHOB U
pacrpenienieHue WX 110 DJIGKTPOHHBIM  CJIOSIM), OOBSACHATH  OOIIHe
3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB 3JIEMEHTOB M HMX COCIVUHEHHUH B
npezesiax MaJiblX MEePUOJ0B U TVIABHBIX MOJATPYMH C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA,
XUMUYECKHEe peakiuu (10 YUCIAy W COCTaBy YYacTBYIOIIUMX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTEIECHEH OKHCICHHUS
XUMUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIMME M CHenupUIeCKue XUMHYECKUE
CBOMCTBA TPOCTHIX U CJIOXKHBIX BEIIECTB, IMOATBEPXKAAas OIMNKMCAHHUE
MpUMEpPaMH MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX



XUMHYECKHUX PEAKIIU;

COCTAaBJISITh  YPABHEHUS AJIECKTPOJUTUYECKONM JUCCOUMAIMUA  KHUCIOT,
LIEJI0YEN U COJICH, TTOJHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIMI UOHHOIO
oOMeHa, YypaBHEHHUS peEaKlil, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TEHETUYCCKOM CBSI3U MCKY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB,

packpbiBaTb CYIIHOCTb OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

NOCPEJCTBOM COCTABJIEHUSI 3JIEKTPOHHOr0 OajaHca 3TUX PeaKLUid;

IIPOraHo3upoBaTh CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT HUX CTPOCHHUI,
BO3MOXHOCTH IIPOTCKAHHA XHMHUYCCKHX HpeBpaIlICHI/Iﬁ B Pa3/IMYHbIX

YCIOBHUSIX;

BBIYUCIIATD OTHOCUTCIIBHYIO MOJICKYJIAPHYO U MOJIIPHYIO MAaCChI

BEILIECTB, MAaCCOBYIO JOJI0  XMMHYECKOro JIeMeHTa 1o hopmyie

* OCIMHEHMsI, MaCCOBYIO JI0JIIO BEILIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUUECKON PEaKIINH;

co0JII0/1aTh MTpaBuUJIa MOJIb30BAHUSA XUMUUECKON MOCY0M U 1ab0paTOpHBIM
o0opyloBaHMEM, a TakXKe TMpaBWwia oOOpalleHus C BellecTBaMH B
COOTBETCTBHM C HWHCTPYKIHUSMH IO BBIMOJIHEHUIO JIaOOpaTOPHBIX
XMMUYECKHX OMBITOB MO MOJTYYSHHUIO U COOUPAHHUIO T'a3000pa3HbBIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOAUTH PEAKINH, MTOATBEPIKIAIONINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEILIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOIWI-,
kapOoHat-, Qocdar-, cunmkar-, cyiabdar-, THIAPOKCUA-UOHBI, KATHOHBI
aMMOHHS M HWOHBl M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEIECTB;

NPUMEHSATh OCHOBHBIC OIEPAIlMU MBICIIUTEIILHON JACITEILHOCTH - aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CHCTEMATH3AINIO, BBISIBICHUE PUIUHHO-
CIICICTBECHHBIX CBSI3€d - JIJISl M3YYCHHUS CBOWCTB BEIICCTB M XUMHUYECKHX
peakIui, eCTeCTBEHHO-HAYYHbIC METOABl IT0O3HAHUS - HAOJIOJCHHE,
U3MepeHne, MOJICITUPOBAHHUE, SKCIICPUMEHT (PealbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U KoHTposabHbIe IpakTnyeckue DyieKTpoHHbIE (IU(POBHIE)
n/n TeM IPOrpaMMbl Beero padoThI padoTbI o0pa3oBaTe/bHbIE Pecypchl
Pasznea 1. IleppoHayajibHbIe XMMHUYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTeCTBO3HAHUS U 5 5 Bubimoreka LIOK
' IIPAKTUYECKON AESITEIbHOCTU https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa u xuMuueckue 15 1 Bu6miorexa [JOK
peaknuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pasznen 2. BaxHeiilune npeacTaBuTe/ i HEOPraHM4eCKUX BellecTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 Bu6mmorexa [IOK
' OKCHIIaX https://m.edso00.ru/7f41837¢
59 Bonopoa.llonsitue o kucnorax u g ) Bu6nmorexa [[OK
' COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [lorstue 06 5 1 1 Bu6mmorexa [IOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHhI 1 1 1 Bu6nuorexa LIOK
' HEOPTraHUYECKHUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnean 3. Ilepuoanveckuii 3axon u [lepuonnueckas cucreMa xumudecknx djiemeHToB /. U. Mengeneea. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUA



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

[Iepuoauueckuii 3aK0H U
[lepuonnueckas cucrema

but6mmoreka [IOK

3.1 XMUMHYECKHX d1eMeHToB JI. U. ! https://m.edso0o.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHUeCKasd CBA3b. Eu6 LIOK
HNOJIMOTCKA
3.2 OxncauTeNnbHO 8 https://m.edsoo.ru/7f41837c¢
BOCCTAHOBUTEIILHBIE PEAKITUN
but6mmoreka [IOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837c¢
PezepBHOE Bpems 3 bubmorera [JOK
https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

KonuyecTBo yacoB DJIEeKTPOHHBIE
(uudposbie)
HaunmeHoBaHMe pa3/iesioB U TeM
Ne i/ Kontponbupie | IlpakTuueckue | 00pasoBaTesbHbIe
nporpamMmmal Bcecero
padoTbI padoTbI pecypceel
Pa3nes 1. BemecTBO M XUMHYeCKHe PeaKIIUH
IloBTrOopenue u yrinyOieHne 3HaHUH Bu6mmoreka LIOK
1.1 5 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKHX 4 BuGmuorexa 1IOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS JUCCOLIUAIIUS. 8 1 1 Bu6miorexa [TOK
XUMHYECKHE PEaKILMH B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX COeIUHEHUS
) 1 OO61mas xapaKTepuCTHKa XUMHUYECKUX 4 1 Bu6imnorexa LIOK
' anemeHToB VIIA-rpynmnel. ["anorenst https://m.edso0.ru/7f41a636
OO01mas XxapaKTepuCTHKa XUMUIECKUX . o
.. bubnuoreka [IOK
. anemeHToB VIA- .Cepaueé
2:2 HEMEHTOB FPYHIEL Lepa 1 6 https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6m1as XxapakTepUCTUKa XUMHUECKUX .
bubmnorexa IIOK
. 3j1eMeHTOB VA- . Azort, dhocdo
23 HEMEHTOR TRy T, ocop u ! ! https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX i [IOK
7 ) ' uOJIMOTEeKA
4 BHeMeHl;OB IV A-rpynnsl. Yriepoa u 8 1 2 https://m.eds0o.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro mo pazaeny 25



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

Pa3gen 3. MeTajliibl 1 MX cOeIMHEHUS

. bu6nuoreka [IOK
8.1 Obupae cBofCTBa METAMIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxuelinire MeTaiisl 1 UX COETUHEHUS 16 https://m.edso0.ru/7f41a636
Htoro no pazneny 20
Pa3nes 4. XumMus 1 oKpy:Kawomasi cpeaa
4.1 BeniecTBa 1 maTepualbl B KU3HU YEIOBEKA 3 bubanoreka LIOK
) https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHoe Bpemst 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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

8 KUIACC
KonuuecTBo yacoB DJIeKTPOHHbIE
No Jara nugposbie
A Tema ypoxa KoutposibHubie | IpakTuueckue o0pazoBaTe/bHbIE
n/n Bcero U3Y4YeHH S
padoThI padoThI pecypchl
[Ipenmer xumuu. Pons XuMuu B 5KU3HU 1 Bu6imnorexa IIOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [IOK
I1
OHSITHE O METO/IaX MO3HAHUS B XUMUH 1 httos:/m.edsoo.ru/ffad227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
paboTel B 1ab0paTopuu U IPUEMBI 1 1 Bbu6mmoreka LIOK
oOpalleHus ¢ J1abopaTOPHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uuctele BemecTBa U cMec. CriocoOsl 1 Bubnnoreka LIOK
pazjeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
«Pa3nenenue cmeceil (Ha mpumepe 1 1 bubmiorexa [JOK
A pHMep https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBAPEHHOM COJIN)»
ATOMBI U MOJICKYJIBI 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XUMHUECKHUE DJIEMEHTHI. 3HAKU 1 Bu6moreka [OK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie U ClOXKHBIE BENIECTBA 1 Bubmiorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
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3aK0OH MOCTOSHCTBA COCTaBa BCIIICCTB.

bubnunorexa LIOK
10 Xumunueckas popmyna. BaneHTHOCTD https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKUX JICMCHTOB
11 OtHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTtHOcuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTa Bu6mmoreka LIOK
B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemecTBa. Mouib. bubmuorexa [IOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3UYECKUE U XUMUUYECKUE SIBIICHHUS. bubmuorexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKK ¥ YCIOBHS MPOTEKAHUS Bu6amnorexa LIOK
XUMUYECKUX PEeaKUnn https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUS MacChl BEIIECTB. Bu6nnoreka LIOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BbruncneHus: KOJIM4ecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSM XUMHYECKUX bubmorexa [JOK
t . P https://m.edso0.ru/ff0d5708
peakuui
Knaccudukamms XuMU4IecKuX peakiuit
18 (coenuHeHwsI, pa3IOKEHUS, 3aMEIIECHHUS bubmiorexa LIOK
g b » SAMCHICHHA, https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIA-
bu6nunorexa LIOK
19 sHnukIonenuct. O000IIEeHne 1
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HaHUI
20 KonTponbHas padora Nel no Teme Bu6mnoreka LIOK
«BemiecTBa 1 XMMHUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Coctan Bu6mmorexa [{OK

Bo3ayxa. Kucinopom — siemeHT u

https://m.edsoo.ru/ff0d448e
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mpoctoe BeuecTBo. O30H

dusnueckre 1 XUMHUYECKHE CBOICTBA

bu6numorexa [IOK
22 KHCIIOPO/IA (PCAKIH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOsl MostydeHus: KUCIopo/ia B Bu6 OK
23 71a00paTOPHH U IPOMBIIILICHHOCTH. 1 JIIHOTeKa 1
https://m.edsoo.ru/ff0d497a
[Ipumenenune kuciopoaa
TemuoBoii 3¢ pexT xumuueckoi
24 peaKIny, MOHATHE O TEPMOXUMUYECKOM bu6nmorexa [IOK
YPaBHEHHUH, 9K30- M YHJOTEPMUUCCKHX https://m.edsoo.ru/ff0d4790
peakuusax
Tonnuso (He(Th, Yroiab U METaH). i 10K
noJInoTeKa
25 3arps3HeHue BO3/1yXa, CIIOCOObI €ro https://m.edsoo.ru/ff0d4cda
MIPeIOTBPALLICHUS
[Ipaktrueckas padora Ne 3 o reme 6 LOK
nOIMOTeKA
26 «Ilonyuenue u coénpaHHe KHCJIOPO/Ia, https://m.edsoo. ru/ff0d4ae?
W3YyYEHHE €ro CBOWCTBY
97 Bonopon — snemMeHT u ripoctoe Bubmmoreka LIOK
BeniecTBo. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
08 Pu3znyecKre U XUMHYECKHE CBOMCTBA Bu6mmorexa [IOK
Bojopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHe 0 KUCIIOTaX U COIAX BHGJ_IHOTeKa LOK
https://m.edso0.ru/ff0d50d2
30 CriocoOblI MostydeHus: BOAOpoa B Bu6nuorexa 1IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o teme Eu6 OK
31 «[Tonydyenue u cobupanue BOAOPOA, ubsmorexa 11

W3y4YEHUE €ro CBOKWCTBY

https://m.edsoo.ru/ff0d4f42
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Mousipabiii 00bEM Ta30B. 3aKOH

bu6nmorexa [IOK

32 ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenus 00n€Ma, KOIM4YeCcTBa
33 BEILIECTBA rasa 1o ero U3BECTHOM bubmmorexa LIOK
t ; Y https://m.edso0.ru/ff0d55a0
KOJIMUYECTBY BEILIECTBA WIH 00BEMY
Borancienus 00EMOB ra3oB 110 5 OK
bubnuotexka 1]
34 ypaliHeHmo peakiuu }ia OCHOBE 3aKOHa httos://m.edsoo ru/ffod5708
00BEMHBIX OTHOIIICHUI Ta30B
35 du3nYeCcKre U XMMUYECKHe CBOMCTBA bubmuorexa [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubmuorexa [IOK
MHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacrlmenHbIe
37 1 HEHACBI peHHBIIe) aCTBOPBI bubmorexa LIOK
m p PEIL. https://m.edso0o.ru/ff0d5b40
MaccoBast 10151 BEIIECTBAa B paCTBOpE
[IpaxTrueckas pabora Ne 5 o Teme
«IIpuroroBiieHre pacTBOPOB C bubnmnorexa [JOK
38 - " " ;
onpeAcnEHHON MacCOBOU 10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Kontponbnas padota No2 o teme Bu6mmorexa [IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupuKaius, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonyyenne u XUMHUYECKUE CBOMCTBA 6 OK
bubnuotexka 1]
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/f0d664e
OKCHUJIOB
12 OcHoBaHuUA: cOCTaB, Ki1accuuKaIus, bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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13 [TonmyueHnue M XUMHUYECKUE CBOWCTBA Bu6nuorexa LIOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca

m Kucnotsl: coctas, kinaccudukaus, Bu6imorexa IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonmyueHnue 1 XUMUYECKUE CBOWCTBA Bubmmoreka LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,

46 CIOCOOBI NOTY4YEHUS], XUMUYECKHUE ngg;ﬂ?qféggrou}é 0ad9474
CBOIiCTBA T '
[Ipaktruueckas padota Ne 6. Pemenue

17 IKCIIEPUMEHTAILHBIX 3a7a4 110 TEME Bu6smorexa IIOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edso0.ru/00ad9b7c
COCJIMHEHU I

18 ['eneTnveckas CBsI3b MEXKIy KJIacCaMH Bubmmoreka LIOK
HEOPraHMYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50

49 O00011IeHNE U CUCTEMATHU3aIMs 3HAHUN Egggﬁﬁf;ﬁ)gg}é 0ad9ch?
KonTponbhas pabora Ne3 o teme

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX Egggﬁ%f;%gg% 0ad9ela
coenuHeHui" — '

[lepBbie MOMBITKU KIacCHPUKAITIN
bu6mmoreka [IOK

51 XUMHUYECKHX 3JieMeHTOB. IlonsaTue o https://m.edso0.ru/00ad9ffa
TPyMMax CXOAHBIX SJIEMEHTOB
[Tepuonuueckuii 3aKOH U

52 Ilepunoauueckas cucTeMa XMMHUYECKUX bubmorexa [JOK

proa https://m.edsoo.ru/00ada52c
anemenToB 1. . Menneneena
bubmuorexa [JOK
53 [lepuomapl, TPy, MOATPYIIIBI 1

https://m.edsoo.ru/00ada52¢c
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https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada52c

Ctpoenne atomoB. CocTaB aTOMHBIX|

bu6nmorexa [IOK

54 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue  SIEKTPOHHBIX  00O0JIOYEK
55 aToMOB DdJIeMeHTOB llepuomgudeckoii Bubmuorexa OK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapaKkTepHuCcTHKa XUMUYECKOT'O
56 JJIEMEHTA 1[I0 €ro IIOJIOKEHHUIO B Bubmnoreka LIOK
ITepuonnueckon  cucreme [ . https://m.edsoo.ru/00ada824
MenpgeneeBa
3nauenue [lepronnueckoro 3akoHa aJisy
57 pa3Butus Hayku W npakrtukud. . W. bubmuotexa [IOK
MeHnneneeB — y4€HBIA, TeAaror Hu https://m.edsoo.ru/00ada96e
TpaXkJaHUH
58 DIEeKTPOOTPULIATETLHOCTh aTOMOB Bu6imorexa LIOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnasg xuMmuueckas cBsI3b bubmuorexa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHass mnossipHas XHUMHUYECKas Bu6nunorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HenonsipHas XUMUYECKast bubnmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa LIOK
62 CTeneHn: OKECIeHHS https://m.edsoo.ru/00adae28
63 OKHUCIIUTEIHFHO-BOCCTAHOBUTEIbHEIE Bub6mmoreka LIOK
peakuuu https://m.edso0.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa LIOK
https://m.edsoo.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubmuorexa [IOK
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«CTtpoeHue aroMa. XUMHUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

O06001eHNe U CUCTEMATH3AINA 3HAHUI.

66 IToaroroBka K IPOMEXYTOUHON 1 Brbmiorexa LIOK
p yr https://m.edsoo.ru/00adb33c
aTTEeCTAllUU.
bu6mmoreka [IOK
67 lIpoMesicyTotHAs ATTECTAIHA. 1 https://m.edsoo.ru/00ad9ch2
. bu6nunorexa LIOK
68 AHaH3 KOHTPONLHOH PaGoTEL. 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosinyecTBo 4acoB JJIeKTPOHHBIE
nugposbie
Ne Jara
Tema ypoka Konrpoubnsie | IlpakTnyeckue odpa3soBaTeJbHBIE
n/n Beero U3Y4YeHH S
padoThbI padoThbI pecypeel
Ilepnonueckuii 3aKOH.
butmmoreka [JOK
Ilepuoanueckas cucreMa XUMHYECKUX 1
P https://m.edsoo.ru/00adb59e
snemenToB /1. I. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHX AJIEMEHTOB 1 bubmorexa [JOK
~ https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccuguxanus u HoMeHKIaTypa Bu6mnoreka LIOK
1
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buapl XuMUU€ECKOHN CBSA3H U THUIIBI Bubmmoreka LIOK
" 1 _
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbhas pabora Nel no teme
«IloBTOpEeHue u yrayOieHue 3HaHUM 1 1
OCHOBHBIX Pa3/esIoB Kypca 8 Kiacca»
Knaccudukanus XuMuueckux Bubmmoreka LIOK
. 1 _
peaKIuu 1Mo pa3IndHbIM TPU3HAKAM https://m.edsoo.ru/00adbch0
IloHsTHE O CKOPOCTH XUMHUYECKOU
eakuuu. [IoHATHE O TOMOTE€HHBIX U 1 bubnnorexa LIOK
PCAKIIH. https://m.edsoo.ru/00adbe9a
reTEPOre€HHBIX PEaKIUAX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
bubmuorexa [IOK
@DaxTOphl, BIUSIIONINE HA CKOPOCTh 1

XUMHUYECKON pEaKuu U

https://m.edsoo.ru/00adc28c
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IMMOJIOKCHHUEC XUMHUYICCKOT'O PaBHOBCCHUA

OKHCITUTEIIFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka LIOK

d peakuuu https://m.edsoo.ru/00adcade
Teopust SMEKTPOTUTHUSCKOM
10 ncconuarmu. CUibHbIE U ciaadble Bubmiorexa LIOK
a THAITHH. https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HNouuble ypaBHEHUS peaKIINi Bubmorexa LIOK
My peaktt https://m.eds00.ru/00add448
XUMHYECKUE CBOUCTBA KUCJIOT U Bt LOK
o 5 06 HOJINOTEKA
12 OCHOBAaHHUI1 B CBeTeUHpe,Z[CTaBJ'IeHI/II/I 0 httos://m.edsoo.ru/00add5d8
AIEKTPOIUTUICCKON JUCCOIHAITIT
XMUMHYECKHE CBOMCTBA COJIEN B CBETE
13 [IpeICTaBICHUN 00 Bubmiorexa LIOK
pe . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON AUCCOIHAITIT
14 [TousiTue o rumponnse coen Bubmiorexa LIOK
Ap https://m.edsoo.ru/00add9d4
15 O06o001eHne U cucTeMaTu3aIus Bu6mmoreka LIOK
3HaHUHU https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1. s 10K
p HOJINOTEKA
16 (FCIICHAC SKCTICPUMEHTATILHBIX https://m.edsoo.ru/00addbfa
3azgauy
Kontponbhas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS IUCCOIIHALIIS Bubmiorexa LIOK
p A A, https://m.edsoo.ru/00addecO
XUMHYECKUE PEaKLIUU B PaCTBOPAX»
18 OO6m1ast XapaKTepUCTHKA rajJOTeHOB. Bu6smorexa [IOK

XUMHUYECKUE CBOMCTBA HA MPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. ComnsHasi KUCJIOTA,

bu6numorexa [IOK

19 XUMHYECKHUE CBOMCTBA, MOJIyUYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpaxkTrueckas padora Ne 2 o Teme

20 «[TomyyeHne CONTHON KUCIIOTHI bubmiorexa LIOK

yi B . ’ https://m.edsoo.ru/00ade348
U3y4eHHE e€ CBOMCTBY
Berancnenus mo ypaBHEHUSAM
21 XUMHYECKHUX PEaKIIHid, €CIIM OJIUH U3 bubmmorexa [JOK
Ak, A https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE

27 OO6m1as XxapaKTEepPUCTUKA JIEMEHTOB Bu6nunorexa LIOK
VIA-rpymmbt https://m.edsoo.ru/00ade64a
ANnoTponHbie MOIU(DUKAIINH CEPHI.

93 Haxoxnenue cepbl v €€ coeTuHEHUI B bu6mmoreka [IOK
npupojie. XMMHUYECKUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl

24 CepoBogopoi, cTpoeHue, GU3nIecKue Bu6mmoreka LIOK
Y XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHas KUCIIOTAa,

25 (bU3UYeCKre U XUMUYECKHIE CBOHCTBA bubnnorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHUMHUYECKUE PEAKLIUH, JICKAIIHE B
OCHOBE MTPOMBIIIIEHHOTO CIIoco0a
MOJTYYEHUS] CEPHOMN KUCIOTHIL. bu6bnuorexa [IOK

26 :
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKaroIIei Cpeabl COETUHEHUSIMU
cepsl

27 Brrancnenne MaccoBOM JOJIH BBIXOJA bu6nuorexa LIOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MPOJYKTa PEaKIuu

https://m.edsoo.ru/00adec8a

OO01as XapakTepuCTHKa 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bubmuorexa [IOK

28
B IIpupojie, GU3NIeCcCKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvecKue u
29 XUMUYECKHUE CBOWCTBA, MOTYYCHUE U bubmorexa LIOK
’ ya https://m.edsoo.ru/00adf004
MIPUMEHCHUE
[Tpaktuyeckas padora Ne 3 o Teme 5 o
bubnuoreka [HOK
«[lonydyenue ammuaka, U3ydeHue ero
50 . ¥ 1Y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ husnueckue u Bu6moreka [OK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQ4eCTBE MUHEPAITLHBIX . oK
. bubnuoreka 1
00peHnii. XUMHUIECKOe
32 YAOOP . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl
COEIMHEHUSIMU a30Ta
docdop. Oxcun pochopa (V) u
33 dochopHas kuciaoTa, GU3NISCKUC H bubmorera [JOK
p o https://m.edso0.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyYEHUE
Hcnonb3oBanue pocdaTtoB B KauecTse
MUHEPATBHBIX YI0OPEHHIA. bubnnorexa [IOK
34 . :
3arpsi3sHEHHE TPUPOTHOMN CPeIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacripocTpaHeHHE B
35 npupoje, Gu3nIecKue U XUMUYECKUE Bubmiorexa LJOK

CBOWCTBA

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxcupsl yriaepoaa, ux pusndeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [IOK

36 DKOJIOTHYECKUE MPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBA3aHHbIE C OKcUoM yriaepoaa (IV)
37 VroabpHast KUCIIOTa U €€ COJIN Bubmiorexa LIOK
https://m.edsoo.ru/00ae006¢
IIpakTrueckas padora Ne 4 o Teme
"[TonyuyeHue yriaekucioro rasa. Bu6nunoreka LIOK
38
KayecTBenHas peakiys Ha KapOOHAaT- https://m.edso0.ru/00ae027e
noH"
[lepBoHa"aIbHBIC TTOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O Bubmiorexa LIOK
p m https://m.edsoo.ru/00ae054e
COCAMHEHUSX YTiiepoa
40 Kpemuuii 1 ero coefuHEHUs Bubmiorexa LIOK
P https://m.edso0.ru/00ae080a
[IpaxkTueckas padora Ne 5.
i1 Pemenwne skcriepuMeHTABHBIX 33724 Bubanoreka LIOK
o teMe «BakHeillne HeEMETAILIbI U https://m.edsoo0.ru/00ae0bf2
UX COEIUHEHUS»
Kontponbnas padota Ne3 mo teme . oK
N bubnuoreka 1
«Baxnelme HeMeTauisl 1 UX
A2 https://m.edsoo.ru/00ae0el18
COEIUHEHUD)
OO6mrast XapaKTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJLIOB.
43 Meraunueckas CBs3b U Bu6imorexa IIOK

MeTaJUIMYECKask KpUCTaJUIMYeCcKas
peméTka. OU3nUeCKUe CBOMCTBA
METaJUIOB

https://m.edsoo.ru/00ael03e
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XUMHYECKHE CBOMCTBA METAJJIOB.

44 DIIEKTPOXUMHUYCCKUI P Bubmiorexa LIOK
p . P https://m.eds00.ru/00ae1156
HaIPSDKEHUH METAJIJIOB
OO6mrme crocoObl MoTyYeHUs
MeTtauioB. CruraBel. BeraucineHus mo
. bubmuorexa [IOK
45 YpaBHEHUSM XUMHUECKUX PEaKIIHiA, https://m.edsoo. ru/00ae1 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
IPUMECH
bu6nuorexa LIOK
46 Honsue o Kopposu MeTaILIOB https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 [Henounpie MeTae! https://m.edso0o.ru/00ae14b2
18 OKcHJIBI ¥ THIPOKCHUIBI HATPUS U Bubnmoreka LIOK
Kajus https://m.edso00.ru/00ae14b2
49 [I{eouHO3EeMENbLHBIC METAIIIBI - Bu6moreka [IOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 N bubmuorexa [IOK
Baxxueliime coeIMHeHNs KalbLus https://m.edsoo.ru/00ael15e8
51 O06001IEeHHE U CUCTEMATH3AIHS
3HaHUH
5o JKECTKOCTH BOJIBI M CIIOCOOBI €€ Bu6aunoreka LIOK
yCTpaHEeHHUs https://m.edso00.ru/00ae1886
[TpakTrueckas paborta Ne 6 o Teme
o .. bu6nunorexa LIOK
53 JKEcTKOCTh BOABI M METOMEI €€ https://m.edsoo. ru/00aeLae8
ycTpaHeHus"
. bubmuorexa [IOK
>4 AmioMUHUH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIC CBOWCTBA OKCHIA U bubmuorexa [IOK
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TUAPOKCHUIA https://m.edso0.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsog ru/00ae1d86
57 OKcubl, THAPOKCUIIBI M COJIH JKeJie3a Bu6mnuorexa LIOK
(IT) u xxene3a (III) https://m.edso0.ru/00ae35e6
O06001IeHHEe U CUCTEMATHU3AINS
58 3HAHHI
[Tpaktuueckas padora Ne 7.
59 Pemienue skciepuMeHTaIbHBIX 3a71a4 Bu6mnuorexa LIOK
mo Teme «BakHeiie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCJTUHECHUS»
Briaucienusa no YPaBHCHHUAM
XUMUYECKUX PEAKIUN, €CIIU OAUH U3
60 pEareHToB JaH B U30bITKE UITU Bbubnuorexa [IOK
COIEPIKUT IPUMECH. BrIuncinenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOAYKTA
peaKkImn
0O0001IEeHNE U CUCTEMATH3ALIHS
61 3HaHUH
KontponbHas pabora Ne4 no teme
62 «BaxHeme MeTajbl U UX
COCJTUHEHUS»
63 BemecTBa u maTepuansl B Bu6mnuorexa LIOK
IIOBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHE Bu6mmorexa [IOK
OKpYXKarolle cpeasbl https://m.edso00.ru/00ae4270
65 Ponp xumum B pereHuun Bu6mmorexa [{OK

HKOJIOTHYECKUX MPOOIIEM

https://m.edsoo.ru/00ae4270
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O00011IeHHE U CUCTEMATU3ALHAS

. bubmuorexa [IOK

66 SHATHH. HOHFOTUOBKa K L https://m.edsoo.ru/00ae0d0a

MMPOMEKYTOYHOU aTTECTALIUU.

bu6nunorexa LIOK

61 Hpomexyrounas arrecraus. 1 https://m.edsoo.ru/00adb33c
. bu6mmoreka [IOK

68 AHam3 KOHTPOTEEOH p2GOTEL. 1 https://m.edso00.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xwumus, 8 kinace/ Pymsutuc I'.E., ®enpaman @.I°., AknpionepHoe 00111eCTBO
«M3parenscTBO «lIpocBerienue
» Xumus, 9 kimacc/ Pymsuruc I'.E., ®enpaman @.I'., AKimoHepHoe 00IIECTBO

«M3narenscTBO «lIpocBemenue

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Haranbs ['apa: Xumus. Ypoku B 8-9 kinacce. [Tocodue st yaurensi.

Xumus. 8-9 knacc. KourponsHo-uzmeputenbabie Matepuanisl (KUM). ®I'OC,
TpoeryooBa Haranbs [lerpoBHa, CtpensHukoBa Enena HukonaeBna

Xumus. 8-9 kiacc. "Anroputm ycnexa". [IpoBepouHbie 1 KOHTPOJIbHBIE PAOOTHI.

Yuebno-meronnueckoe nocodue. ®I'OC, IN'apa Hatanwss HukonaepHa.

HUP®POBBIE OGPASOBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
HUHTEPHET

http://him.1september.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-himiya/
https://m.edsoo.ru/ff0d210c

http://www.chem.msu.ru/rus/olimp/


http://him.1september.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-himiya/
https://m.edsoo.ru/ff0d210c
http://www.chem.msu.ru/rus/olimp/

