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HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1nO XMMUM Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3zoBaHus
COCTaBJICHA Ha OCHOBE TpeOOBAHWI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabLHO TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUs, MPECTAaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QeaepanbHOil pabodeid MTPOrpaMMbl
BOCITUTAHUS U C yU4ETOM KOHIICTIIIMH TPETIOJaBaHUs YI4EOHOTO TpeIMeTa « X UMHUSI
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denaepaiuu.

[Iporpamma mo xuMuM Aa€T TpPENCTaBICHHE O LENsIX, OOIIell cTpareruu
oOy4eHHsl, BOCHUTaHUS U Pa3BUTHUS OOy4YAIOMIMXCS CPEACTBaMU Y4eOHOro
npeaMera, YCTaHaBJINBAET 00s13aTEIBPHOE MpeAMETHOE COJIEpKaHUE,
MpeyCMaTPUBAET paClpe/ieieHue €ro Mo KiaccaM U CTPYKTYpHPOBAaHHUE IO
pazieliaM M TEeMaM MPOrpamMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTepUCTUKU COCpKAHMUS, PEKOMEHIYEMYIO
NOCJIEA0BATENBHOCTh  M3YYEHHUS] XHUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO MPOIECCa, BO3PACTHBIX
O0COOEHHOCTEH  O0O0y4YarIMXCs, ONpEeAesieT BO3MOXKHOCTH —MpeaMera IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
IporpamMmbl Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHusl, a Takke TpeOOBaHUH K
pe3yibTaTamM 00y4YEeHUs XUMUU Ha YPOBHE 1ieJIel U3yUeHUs NpeIMETa 1 OCHOBHBIX
BHUJIOB Y4€OHO-ITO3HABATEIILHON JIESITEIIbHOCTH OOy4YaromIerocsi MO OCBOSHHUIO
y4e0HOTO COACPHKAHMUSL.

3HaHWE XWUMHUHU CIYXKUT OCHOBOW i (OpMUpOBaHUS MHUPOBO33PECHUS
oOy4Jaroierocs, €ro npejacTaBieHUN O MaTEpPUATIbHOM €IUWHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMHUpPyEMble XUMHEH MPEACTaBICHUS O B3aMMOIPEBPALICHUSX
SHEPrud M 00 SBOJIOLUMU BEUIECTB B MPHUPOJIE, O MYTAX PELICHUS TII00ATbHbBIX
mpo0JieM YCTOMYMBOTO PAa3BHUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPTETUUYCCKOM,
MUTIEBOMN M KOJIOTHUECKON O€30MacHOCTH, TPOOIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET  peaju3aludd  BO3MOXKHOCTEM JJii  CaMOpa3BUTUSA U
dbopMHpOBaHUs KYJIbTYpbl IMUHOCTH, €€ 00111el U PYHKIITMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMUPOBAHKE MBIIUICHUS M TBOPYECKUX CITOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  y4eOHOW  AESITeIbHOCTH,
AKCIIEPUMEHTAIIHBIX M MCCIEIOBATEIbCKUX YMEHMH, HEOOXOJIMMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B MPOPECCUOHANTBHON AESTENbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIIUICHHS, 3aKJIaJbIBAET OCHOBBI
L[EJTIOCTHOTO B3IJIsi/]a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH 00YyUarOIIUXCS;



croco0CcTByeT (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHMSAM, K IPUPO/IC, K YEIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOTMYECKOE
oOpa3oBaHUE 00YUYAIOIITUXCSI.

JlanHble HampaBieHUs B OOyYE€HHWH XHMHUU OOECTEUMBAIOTCS CHELH(PHUKOM
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISETCS  MMEJarorH4ecKu
aJanTHPOBAHHBIM OTPAYKEHHEM 0a30BOM HAYKU XMMUHU Ha ONPEeTIEHHOM dTare eé
pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIET0 00pa3oBaHUsS OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONTUMHUCS CHCTEMBbl TEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOW XHMMHUU M HEKOTOPBIX OTJEJbHBIX 3HAYUMBIX IOHATUM
OpraHUYeCKON XUMUHU.

CtpykTypa coaepkaHusi MporpaMMbl IO XUMUU CHOpPMHUPOBaHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzydeHuro. Cojiep)KaHHE CKJIQJIbIBACTCS U3 CHUCTEMBI
MOHATHH 0 XUMHYECKOM DJICMEHTE M BEIIECCTBE U CUCTEMBI IIOHATUH 0 XUMHUYECKOM
peakmuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OpPraHW30BaHbI 110 MPHUHITUITY
MOCJIEA0BATEIBLHOIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUIM
Pa3HOro YpOBHS:

— aTOMHO--MOJICKYJISIPHOTO Y4€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— Y4YE€HUS O CTPOCHHUH aTOMa U XUMHYECKOU CBA3H;

— TpEeACTaBJIEHUM 00 dIEKTPOJMTUYECKOW JHUCCOIMAIMU BEIIECTB B
pacTBopax.

Teoperndeckue 3HaHHMS PAcCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCEI0BATEIBLHO OT OJTHOTO
YPOBHS K JPYTOMY, BBITIOJHSISI YHKIIUHA OOBSICHEHUS U TTPOTHO3UPOBAHUSICBOWCTB,
CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS U3y4aeMbIX
BEIIIECTB.

OcBoeHue mOporpaMMbl MO XUMHUHM  CIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEACTaBICHUS] O XUMHYECKON COCTaBJIAIOIIEH HayYHOM KapTHHBI MHUpA B JIOTHKE
e€ CHUCTEeMHON NPUPOJIbl, IIEHHOCTHOIO OTHOUIEHUS K HAyYHOMY 3HAHUIO H
METOJlaM MO3HaHMS B Hayke. M3yueHHe XUMHUM TPOUCXOJUT C MPUBICUYEHUEM
3HAHUW U3 paHee M3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX)aloluil MUp»,
«buonorus. 5—7 ximacce» u «Dusmka. 7 Kiacey.

[Ipy w3ydyeHUH XWUMUU TPOUCXOAUT (POpMUpPOBAHWE 3HAHWUKA OCHOB
XUMHUYECKON HayKu Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
JIEATEeIIbHOCTU 4YeJOBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4yeOHOro mpeAMeTa COCTOUT B (OPMUPOBAHUU CHCTEMbl XMUMHUYECKUX
3HAHWN — Ba)XHEUTTNX (haKTOB, TIOHSTHI, 3aKOHOB U TEOPETHUYCCKUX TOJIOKCHUH,
JIOCTYIHBIX 000OIIEHN MUPOBO33PEHUECKOTO XapaKTepa, SA3blKka HayKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM T[IO3HaHUS MpU H3YyYEHHUHU BEUIECTB U
XUMHUYECKUX peakuuid, B GOPMUPOBAHUHU U PA3BUTHUU MMO3HABATEIILHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-NO3HABAaTEIbHOM U Y4eOHO-HCCIEA0BATEIBCKOM
AesITeIbHOCTH, OCBOCHUHM MpPaBHJI 0O€30macHOro oOpaieHusi C BellecCTBaMU B
MOBCEAHEBHOM >KU3HMU.

[Ipu M3yyeHUM XMMUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUsI BaKHOE
3Ha4YeHUE MPUOOPENH TaKue 1eNIH, KaK:

— (dopMHUpOBaHHE MHTEIJIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHU,
CIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

—  HalpaBJICHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEeHUE
oOy4aromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOW NEATEIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— o0ecredeHne ycaoBUi, CTOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yJarOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE s
Pa3IUYHBIX BUJIOB JI€SITEILHOCTH;

— (¢dopmupoBanue oOmEeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJIE€ YMEHHA OOBSCHATP U OLICHUBATH SIBJICHHS
OKpPY>KaIoIlIer0 MHpA, UCIOJIb3YsS 3HAHWUS WU OMbBIT, MOJYYEHHbIE NPHU HU3YUCHHUH
XUMHH, TPUMEHATh HMX MpPU PEHIeHHH NpoOJieM B MOBCEAHEBHOM >KU3HH H
TPYAOBOU JIESITEIbHOCTH;

— ¢opmupoBaHue y OOydYarOUIMXCs TyMaHUCTHYECKUX OTHOIICHHI,
NOHUMaHUsl LEHHOCTM XUMUYECKUX 3HAHMN i1 BBIPAOOTKH SKOJOTUYECKU
1enecoo0pa3Horo MOBEACHHA B OBITY M TPYJOBOW JAEATEIBHOCTH B LETSAX
COXPAHEHMS CBOETO 370POBbs U OKPYKAKOLIEN ITPUPOIHON CPEJIBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CAMOKOHTPOJIO H
CaMOBOCHHMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBICHHOCTU AAJIbHEUIIEro
oOyueHus.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX JUIsI M3YyYEHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP KXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/bHbIe XMMUYECKUE IOHATHSA

[Ipenmer xumuu. Posb XMMUM B KU3HU YENOBEKA. XUMHUSI B CUCTEME HayK.
Tena wm BemectBa. Du3nyeckue CBOWCTBA BEHIECTB. ATrpPEraTHOE COCTOSIHHUE
BeliecTB. [loHATHE O MeTOJax MO3HAHUS B XMMHUHM. UHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHus cMecei.

ATOMBI U MOJEKYIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHUMHUYECKHX
sneMeHTOB. [IpocThie U ClIokKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XHMHMUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHOcuTenbHasE MOJEKYIsIpHas macca. MaccoBasi IOJIsI XUMUYECKOTO DJIEMEHTA B
COCIMHEHUHU.

KomnuectBo BemecTBa. Monb. Monsipaas macca. BzauMocBsi3p KonuyecTna,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérsl mo dopmynam
XUMHYECKUX COCTUHEHUM.

Ou3NYeCKUe U XMMHUUYECKUE ABJICHUS. XUMHUYECKAs peaklus U €€ MpU3HaKU.
3aKOH COXpaHEHWs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Kiaccudukamms
XUMUYECKUX peaKIUil (COeAMHEHUS, PA3IOKEHUS, 3aMEeILIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMUYECKOU MOCYIO0HU, MpaBUjiaMu paboThl B JabopaTopuu u
npuéMaMu oOpaleHus: ¢ 1a00paTOpHbIM 00OpPYIOBAaHUEM, U3YUYECHUE U OMHUCAHHE
¢u3MUecKkux CBOMCTB 0OOpa3lloB HEOPraHMYECKUX BEIIECTB, HaOJO/IEHHE
¢usnueckux (IJIaBJI€HWE BOCKA, TasHHUE JIbJla, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHHE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
METHOW MPOBOJIOKH, B3AMMOJICHCTBHE MeJia ¢ KUCIOTOW) SIBJICHUH, HaOIIOJICHUE U
OMMCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklui (pa3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, pasziioKeHHE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJISUCTBUE Kee3a ¢ pacTBopoM coiu meau (11),
U3y4YeHHE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHWE, JUCTWLISALNAS, XpoMaTorpadusi, mpoBeIeHNe OYNCTKU MOBAPECHHOM
coiv, HaOJMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  TMPOBEICHUS  OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE MOJEIEH MOJEKYI
(IrapocTepKHEBBIX).

Bakueiiume npeacTaBuTe M HEOPraHUYeCKMX BelecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopox — sneMeHT u mpocroe
BeniecTBO. HaxokneHue kucimopofa B MHpUpoAE, (U3MYECKHE M XUMUYECKHE
cBoiicTBa (peakmuu ropeHusi). Oxcunapl. [Ipumenenune kuciopoga. CriocoOb!



NOJIy4eHUs] KUcJopoAa B JabopaTOpud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoza B npupoe. O30H — aJIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TennoBoit 3h(PeKT XUMHUECKON peaklHnH, TEPMOXHMHUYECKUE YpPaBHEHMUS,
DK30- U JIHAOTEPMHYECKHE peakUuu. TOIUIMBO: yrojib U METaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MapHUKOBOTO d(heKTa, pa3pyIieHue 030HOBOTO CIIOS.

Bopopon — snemenT M mpocrtoe BemecTtBo. HaxoxaeHue Bogopoma B
npupoje, Gu3ndecKrue 1 XUMHIECKUE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBITIONYYCHHUS.
Kucnotsl u conu.

Momnsipabiit 00BEM ra30B. PacuéThl M0 XMMUYECKUM YPABHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HacepiienHble 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas [0Jis1 BEIIECTBA B paCTBOpE. XUMUUYECKUE CBOMCTBA BO/Ibl. OCHOBAHMUSI.
Ponp pacTtBOpoB B Npupoje U B KU3HHU YeNOBeKAa. KpyroBopoT BOIbI B MPUPOJE.
3arpsA3HeHne NPUPOAHBIX BOJA. OXpaHa U OYMCTKA IIPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coemmnennit. Oxcunbl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasyionue (OCHOBHBIC, KHUCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusnmyeckue M XUMUYECKUE
CBOMCTBA OKCUJOB. [lomyueHune oKkCuaoB.

OcHoBanusa. Knaccudukanuss ocHOBaHWHN: MIETOYM H  HEPACTBOPUMBIS
ocHoBaHusA. HomeHknarypa ocHoBaHuii. PU3MYECKHE M XUMUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne ocHOBaHUN.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XUMHUYECKUE CBOWCTBA KUCHOT. Pan axkruBHoctn meraimoB H. H. bekerosa.
IlonydeHnue KucCoT.

Conu. Homenknarypa cosieil. @u3nueckue U XUMMUYECKUE CBOMCTBA COJEH.
[Tonyuenue conen.

['eneTnueckas CBSI3b MEKy KJaCCaMH HEOPraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

KAa4ECTBEHHOE OIPEJICIICHUE COAEPHKAHUS KHUCIOPOJia B BO3IyXE, MTOIYyUYECHHUE,
coOupaHue, pacno3HaBaHHE M HU3YYEHUE CBOWMCTB KHUCIOpOJa, HaOIIOACHHE
B3aUMOJECHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIIOBHSI BO3HUKHOBEHUS W
MpeKpamieHnss TopeHus: (moXkapa), O3HAKOMJICHHE ¢ O0Opas3llaMh OKCHIOB H
OMHCAaHUE WX CBOWCTB, TOJy4YeHHE, COOMpaHHWEe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BojJopoza (ropeHue), BzaumojencTsue Boaopona ¢ okcuaoM menu (II)
(BO3MOKHO HMCIIOJIb30BAHUE BUJEOMATEPUATIOB), HaOM0IeHHe 00pa3lioB BEIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBaHWE OCOOCHHOCTEH DPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOHM J0JIEM PACTBOPEHHOIO BELIECTBA, B3AMMOJICUCTBHAE BOJBI C METAJUIaMHU
(HaTpueM U KajbliieM) (BO3MOXXHO MCIIOJIb30BaHHE BHACOMATEPHATIOR),



UCCJIEIOBaHUE O0pa3loOB HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX KIJIACCOB,
HaO0JII0ICHHEe U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH,
uzydyeHue B3zaumojencTBus okcuna meau (II) ¢ pactBopom cepHOMl KUCIOTHI,
KMCJIOT € METaUIaMH{, PEaKUUh HEUTPAIM3alMM, I0Jy4YeHHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOI0 METaJUla JPYTHMM W3 PacTBOpa COJIM, PELICHHE
DKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BaxkHelmme Kiacchl HEOPraHWYECKUX
COCITMHEHUI».

Hepnoanyecknit 3akoH u Ilepumoamyeckass cucTeMa XMMHUYECKHX
jaemenToB JI. U. Mengeneesa. CtpoeHne aToMoB. XMMHYECKasl CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTE/IbHbBIC PEAKINH

[lepBble MOMBITKM KJIaCCUPUKALMM XUMHUYECKUX 3JIeMeHTOB. l[lonstue o
IpynIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIBHBIE METAJLIbI,
raJloreHbl, THEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCH/IBI
Y TUIPOKCHU/IBI.

ITepnoanueckuii 3akoH. Ilepuonnueckas cucteMa XUuMUYECKUX JIEMEHTOB /],
N. MenneneeBa.  KoporkonepwonHas U JJIMHHOIIEPUOAHAS dbopmbl
Ilepnoamyeckoin cucteMbl xumuueckux 3iemeHToB [[. . Menneneesa. Ileprnonsr
n rpynnbl. PU3MYECKHM CMBICI IOPSAKOBOIO HOMEpa, HOMEpPOB MEPUOAA W
IPYIIIBI DJIEMEHTA.

Ctpoenue atromoB. CocTaB aTOMHBIX saep. M3oTonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOUEK AaToOMOB IMepBbiX 20 XHMMHUYECKHX DJIEMEHTOB
Ileppnommueckonn cucrembr [l. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTM H3MEHEHUS paJuyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB M0 TPYIIAaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuonnueckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTHs HaykKh U npaktuku. . M. MenneneeB — y4€HbIN U
IPAKIAHUH.

Xumuueckasi cBsizb. KoBaneHTHass (MoJjsipHass M HENOJIApHAs) CBS3b.
DIIEKTPOOTPULATEIbHOCTh XUMUYECKUX 2JIEMEHTOB. MIOHHAas CBSA3b.

Crenenb okucieHusi.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipouecchl okucaeHust U BocCcTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpasloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJECHCTBUE
TUAPOKCUIA LHMHKA C pPAacTBOPaMU KHUCJIOT M WIEJIOYEH, MPOBENEHHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ MNPUMEPBI  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
(ropeHue, peakiu pa3aoKeHUs, COSTUHEHUS ).

Mexcnpeomemmnuwie ceéa3u



Peanu3anyss MEXIpEOMETHBIX CBA3CH NPU U3YYCHUM XHMHM B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHUE KAk OOLIMX ECTECTBEHHO--HAYYHbIX
MOHATUH, TaK U MOHATUH, SBIIOIIMXCSA CUCTEMHBIMU ISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO0111e ecTeCTBEHHO--Hay4HbIe MOHATHUS: HAyYHBIH (DaKT, TUIOTE3a, TEOpHs,
3aKOH, AaHaJIW3, CHHTE3, KIacCUpUKalusi, NEPUOAUYHOCTb, HaAOIIOEHUE,
DKCIIEPUMEHT, MOAEIUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: MaTepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHL,
U30TOIIBI, PAJAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKHUN 3apsill, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE3/1bl, CONHIIE.

buonorus: ¢orocunTes, npixanue, ornocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOJBI,
ITOJIE3HBIE NCKOTIAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XUMHMYeECKasi peakuus

Ilepnonmueckunt 3akoH. Ilepnoanueckas cucreMa XUuMAYECKUX JIEMEHTOB /.
N. MengneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUHM CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalMs, KaldbLUs U UX
COCIMHEHN B COOTBETCTBMM C IIOJIOKEHHEM JJIEMEHTOB B Ilepnommueckoi
CUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMUMHYECKOW CBsI3U. THIBI KPUCTAIUIMYECKHUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHYECKOU CBS3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IM4HbIM KjaccaM HEOPraHWYECKHUX
COCIMHEHMI, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukanms XuMU4eCKUX peakiuil Mo pa3IuyHbIM IpU3HAKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKLUMUU BELIECTB, MO TEIIOBOMY 3(ddexty, Mo
M3MEHEHHUIO CTETICHEeW OKHUCIIEHUS XUMUYECKUX JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U dHIOTEPMHUUECKHE PEaKLUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[TonsitTue o ckopoctu Xxumudeckoil peakuuu. [loHsTue 00 oOpaTUMbIX U
HEOOpAaTUMbIX XMUMHUYECKUX peakiusax. IIoHATHE O rOMOreHHBIX U IeTePOTr€HHBIX
peakuusax. llonsarne o karanmse. IlonsaTne 0 XumMuyeckom paBHOBecHH. DaKTOPHL,
BIMSIOIIME HAa CKOPOCTh XHMMHYECKOM pEaKIUH M MOJOKEHHE XUMHYECKOIrO
PaBHOBECHSI.

OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE  pEaKLMU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakiu. CoCTaBIeHUE YPABHEHHI



OKHUCJIUTEJIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKlMid C  HCIOJb30BAaHUEM METOa
AJIEKTPOHHOTrO OaliaHca.

Teopus 371€KTPOTUTUYECKON AUCCOLMAIIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karuounbl, annonsl. MexaHu3M IUCCOLMAIIMM BEIIECTB C PA3JIMYHBIMU BUJIAMU
XUMHUECKOH cBsi3u. CteneHb qucconnannu. CUibHbIE U cIa0ble 3JeKTPOIUTHI.

Peakunu nonHoro ooMeHa. Y ciaoBUs NPOTEKaHUSI peakluii HOHHOTO OOMEHa,
MIOJIHBIE M COKpALUEHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBAa KHCIOT,
OCHOBAaHMM ¥ COJIEl B CBETE€ MPEACTABICHUNA 00  AICKTPOIUTHYCCKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [ToHsTHE O THApOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIETSIMU KPUCTAIMYECKUX PEMIETOK HEOPraHUYeCKHX
BEIIIECTB — METAUIOB W HeMeTaioB (rpadura W anMasa), CI0KHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu
OT BO3JCHCTBHS pa3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BELIECTB, MpOLECCa JUCCOLMALMU KHCIOT, IIEJoYed U cojei
(BO3MOKHO  HMCHOJB30BaHME BUJIEO MAaTEpPUAIOB), TPOBEJEHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKM  MPOTEKAHMs]  peakuuid HOHHOro  oOMeHa
(oOpa3zoBaHme oOcaaka, BBIJCICHHE Ta3a, OOpa3OBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPUMEPBI  OKUCJIHUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKLIHMA
(ropeHue, peakiuu pas3iIoKEHUs, COCIMHEHHS), PACIIO3HABAHUE HEOPraHUYECKHX
BEUIECTB C TOMONIbIO KAYECTBEHHBIX pEAKIUH Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTanbl U UX coelMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pU3MUecKre CBOMCTBA MPOCTHIX
BEUIECTB — TaJloreHoB. XHMMHYECKHME CBOMCTBA Ha TMpuMepe  XJopa
(B3auMOJIeiCTBUE C METa/lllaMHM, HEMeTa/ulaMH, LIesoYamu). XJII0pOBOJIOPOI.
ConsiHast KMCIIOTa, XMMUYECKHE CBOWCTBA, MOJNydeHUe, npuMmenenue. [leiicTtBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHu3M 4eloBeKa. BakHenmume XJIOpuAbl U HX
HAaxXO0XKJEHUE B IPUPOJE.

OObmas xapaktepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyecKue CBOMCTBA
IIPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOIU(DUKALIMN KUCIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHUE, (DU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEICTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnas kucnora, ¢GU3HYECKHE H XHUMHUYECKHE CBOWMCTBa (0Omme  Kak
IpeACTaBUTENd Kjacca KHUCIOT U crnenuduyueckue). XUMUYECKUE peaKilu,
JeXale B OCHOBE MPOMBIIIJIEHHOTO CrMoco0a MOMyYeHHUs] CEPHOU KHUCIOTHI.
[Ipumenenue cepHoil KucnoTbl. Cou CEPHOM KUCIOThI, KAYECTBEHHAs PEaKIIus Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOAEC. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JIOXKH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPALLCHUS.

OOmias xapakTepucThka 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIEHUSA. A30T, paclpoCTpaHEHUE B IPHUPOJE,
¢dusnyeckue u xumudeckue ceoicta. KpyroBopor azora B nmpupoje. AMMUak, €ro
¢du3nUecKue U XMMUYECKHE CBOMCTBA, MolyyeHue u npuMmenenne. Cou aMMOHUS,
X QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KHUCIIOTa, €€ MOoJlydeHue, (PU3NYEeCKHe U XUMHUYECKHE
CBOMCcTBa (00mME Kak TIPEICTABUTENs Kiacca KHCIOT U chenuduaeckue).
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHS B KayeCTBE MUHEPAJIbHbBIX
yAoOpeHuil. XMMHUYECKOe 3arps3HEHUE OKPYKAIOIIeH Cpeibl COeJUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIHW, 3arpsA3HEHUE BO3[yXa, MNouBbl W BoA0EMOB). Docdop,
ajutoTpornHbie Momudukamuu Qgocdopa, Puznyueckrne W XUMHYECKUE CBOWMCTBA.
Oxkcun pochopa (V) u pochopnas kucnora, puznueckre 1 XUMHIESCKHE CBOMCTRA,
nonydenue. Mcnons3zoBanue hochaTtoB B kKauecTBE MUHEPATbHBIX YI0OPEHU.

OObmas xapaktepuctuka 3jaeMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCIEHHS.  YTIEpol,  aJIOTPOIHBIE
MOAU(UKALIMK, PACIPOCTpaHEHUE B TpUPOAE, (PU3NYECKHE U XUMUYECKHE
cBorictBa. Ancopouusi. Kpyrosopor yraepona B npupoae. OKcuabl yriepoaa, ux
¢u3nueckue W XUMUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rino0anbHOrO NOTEIUIEHUS KiIMMaTa, MHapHUKOBBIM
s dexT. YronpHas KUCI0Ta U €€ Colu, MX (PU3NYecKre U XUMUYECKUE CBOMCTBA,
nosyueHne U mnpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEJIHCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MMOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJ, [IJIMUEPHH, YKCYCHAas KUCJIO0TA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yrojib, MPHUPOAHBIN ra3, HedTh),
OPOAYKTHl HUX MepepaboTku (OEH3MH), WX POJb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: KUpaX, ONKaX, YIJIeBOAaX — U UX
pojii B OKM3HM 4eJOBeKa. MarepualbHOEe €AMHCTBO OPraHUYeCKUX WU
HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IOJYyYEHUE H
npumeHenue. CoenuHeHuss KpemMHus B mpupoge. OOmue mnpejactaBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKATHI, UX HUCIOJIb30BAHUE B
ObITYy, B TIPOMBIIUIEHHOCTH. BaxkHelmine cTpouTelbHble MaTepualibl: KepaMHUKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3IoB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJSHON KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIO/IEHUE TPU3HAKOB
UX TMPOTEKAHMSI, OMBIThL, OTPAXKAIOIIME (PU3NUECKHE M XHUMHUYECKHE CBOMCTBA
raJIOTeHOB M WX COEAMHEHWH (BO3MOXHO HCIOJb30BaHUE BUJIEOMATEPHAIIOB),
O3HaKoMJieHHe ¢ oOpa3uaMu XJOPUIOB (TAJIOT€HHUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  COCAMHEHMAMH  (BO3MOXXHO  HCIOJIb30BaHHUE
BUJICOMaTEepHANIOB), HAOIIOJACHHE Mpollecca OOYIIMBaHUS caxapa MoJ JAeHCTBHEM
KOHIIEHTPUPOBAHHOM  CEPHOM  KUCIOTHI, H3YyYE€HHWE XUMUYECKUX CBOWCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHON peaKIluu Ha Cyb(at-
MOH U HaOMIOJIeHUE Mpu3HaKa €€ MPOTEKaHHs, O3HAKOMIIEHHWE C (PU3NYECKUMU
cBOiicTBaMH a30Ta, ¢ochopa U UX COEAMHEHHN (BO3MOXKHO HCIOIH30BAHHUE
BHJICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (OCHOPHBIX yAOOpPEHHH, MOTyUYEHUE,
coOupaHue, pacno3HaBaHME€ U HW3YYEHUE CBOWMCTB aMMHaKa, IMPOBEJACHHE
KaueCTBEHHBIX PEaklUid Ha MOH aMMOHUS U QocdaT-uOH U U3y4YeHHE MPU3HAKOB
UX IIPOTEKAHMS, B3AUMOJCHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCIIOJIb30BAaHUE  BHUJAEOMATEpPHUAJIOB), U3y4eHUe Moelen
KPUCTAIUTMYECKUX PemETOK anmasza, rpadura, QysuiepeHa, 03HAKOMIICHHE C
POLIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM NPOTUBOras3a, MoJiyueHHe, COOMpaHue, paclo3HaBaHUE U U3YyUYCHHE
CBOMCTB YTIJIEKUCIIOrO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peaklUii Ha KapOOHAT U
CWJIMKAaT-UOHBl W U3YYEHHE MPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKIMEH CUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE SKCHEPUMEHTAIbHBIX
3a/1a4 no teMe «BaxkHenue HeMeTaIbl U UX COSTUHEHUSI.

MeTtasiibl 4 MX COeIMHEHUS

OO61ast xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxenus B Ilepumomnueckon cucreme xumuudeckux osnemenros JI. .
MenpneneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtaimyeckas CBA3b U
METa/NINYeCcKasi  KPUCTAUIMYECKass  peméTka.  DJIEKTPOXMMUYECKHH  psin
HanpspKeHU MetaioB. OU3nyeckre U XMMUYECKHE CBOMCTBa MeTaiuioB. O01ue
CHocOoObl MONy4YeHus: MeTamioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHBIC
CHocoObl 3amuThl UX OT Kopposuu. CmaBel (cTajib, YyTryH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[IlenouHble MeTaIIbL: MONOXKeHue B llepuonnyueckoil cucteMe XMMHUUYECKHUX
sanemeHToB JI. 1. MeHeneeBa, CTpOCHHE UX aTOMOB, HAaXOXICHUE B IPHUPOJE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kams). OKcuasl u



TUJIPOKCUABI HaTpusi W Kanud. I[IpuMeHeHHe WIETOYHBIX METANIOB M HUX
COEIMHEHUH.

IllenoyHO3eMeENIbHBICE METAIJIbl MarHuM M KaJdblMH: MOJOXCHHUE B
[Tepuonnueckon cucreme xumudeckux aneMmeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHHE B npupoje. Guzndeckre 1 XMuMUIECKUE CBOMCTBA MarHUs
U Kanblusa. Baxueiline coeluHEHUs Kaiablusg (OKCUJ, THAPOKCHUH, COJIH).
’KécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AJIFOMUHUI: TI0JI0)KEeHUE B [leproandecKoi CucTeMe XUMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aToma, HAXOXICHUE B Ipupoje. Pusnueckue u
XUMUYECKHIE CBOMCTBA aTtOMUHMS. AMGOTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA
AJIIOMMHHUSL.

Kenezo: nonoxenue B [lepnoanueckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenpgeneeBa, CTpoeHUE aToMa, HAXOXKJICHUE B mpupoae. Pusndeckue Hu
XUMHUYECKHEe CBOMCTBA xkese3a. OKcuibl, THAPOKCUABI U comu xene3a (II) u xxenesza
(IIT), ux coctaB, CBOMCTBA U MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opas3laMu METAUIOB W CIUIABOB, UX (HHU3UYECKUMU
CBOWCTBAMH, HU3Y4YE€HHE  PE3YyJbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBHUS OKCHIA
KaIbl[Msl W HATpUsi C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEZIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS JKEIIE3a B KHUCIOPOJE
(BOBMOXKHO  HCIIOJIb30BaHHE  BHJICOMATEPHUAIOB), MPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEAKIMNA HA MOHBI: MAarHus, KaJblUs, aJIOMUHMS, [IUHKA, JKEJe3a
(I1) u xxene3a (I11), menu (I1), HabmroIEHNE M ONKMCAHKE TTPOIIECCOB OKPAITMBAHUS
IJJAMEHM WOHAMU HaTpus, Kaiusd W Kajablus (BO3MOXKHO HCHOJIb30BAHUE
BHJICOMATEPHAIIOB), UCCIIeIOBaHNe aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxueiime
METAJJIbl M UX COCTUHECHUS.

XHMUA M OKpY:KaloLIas cpeaa

BemecTtBa m Mmarepuanbsl B NOBCEJHEBHOW JKM3HM 4eJIOBEKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHYECKUX peakiuii B ObiTy. [lepBas momorib npu
XUMHUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKarolleld cpeanl (MmpeneiibHas JOMyCcTUMast
KOHIIEHTpaIus BemiecTs, aaiee — [1/1K). Poas xuMun B pelieHuu 3K0JI0TrHYeCKuX
npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTepHalIOB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEpPHBIC
MaTepuabl).

Meosicnpeomemnuwie céa3u



Peanu3zamus MeXnpeIMeTHBIX CBSI3eH NMpU HM3yYeHWU XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHWE Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHSATHH, SBISIOIIMXCS CUCTEMHBIMH JUIS OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO 1IMKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TOHSATHSA: HAYYHBIH (akT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KIACCH(UKAIMSA, TEePUOJUYHOCTh, HAOIIOJCHHE,
IKCIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, MaPHUKOBBIM
3 eKT, TeXHOIOTHS, MaTEPHUAITHI.

®dwuszuka: MaTepus, aTroM, OJJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIU],
U30TOMBI, PATUOAKTUBHOCTh, MOJICKYJa, OSJICKTPUYECCKHN 3apsiji, IMPOBOJIHUKH,
MOJYIIPOBOJHUKH, JIHAJNICKTPUKH, (POTOINEMEHT, BEHIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIIHYSCKAST
peméTka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHHIIBI M3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: dorocunTes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yIOOpEeHHS, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJBI,
MIOJIE3HBIE NCKOTIAeMbI€, TOILJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PpE3yJbTaThl OCBOEHHUS IPOrpamMMbl OCHOBHOI'O OOILIETro
o0Opa3oBaHMsl JOCTUTAKOTCS B XOJ€ OOY4YEHHs XMMHUM B €AMHCTBE Y4EOHOU U
BOCIIMTATENIBHON AECATENBHOCTA B COOTBETCTBUM C TPAJAULHUOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMM M JyXOBHO-HPAaBCTBEHHBIMM II€HHOCTSMM, IPUHATHIMU B
oOmiecTBe MpaBUjaMH M HOpPMaMU TOBEACHHUA M CIIOCOOCTBYIOT IIpoIEccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIN3ALMH 00YYarOIIHUXCSI.

JIM4HOCTHBIE  pe3yJdbTAaThl  OTPAXXalOT  T[OTOBHOCTb  OOYYArOIIMXCS
PYKOBOJACTBOBATbCS CUCTEMOW IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAaUUN W
pacCIIMpEHHE OIBITA JEATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, TNOHMMAaHWS 3HAYEHUsS XUMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOLIECTBAa, CIOCOOHOCTH BJAJETh OCTOBEPHOW HH(OpMaIMeil o
IIEPEOBbIX JOCTVIKEHHUSX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOLIECTBA,

2) rpaaaHCKOr0 BOCIIUTAHUSA:

IPEACTABICHAS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIEOBATEIbCKOM, TBOPYECKOW M APYrMX  BHOAX
JESATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HONW COBMECTHOM NEATEIbHOCTU IIPU
BBIMIOJJHEHUHM y4€OHBIX, I103HABATENBHBIX 3a7ay, BBIIOJHEHUM XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMONIOHUMAaHUIO
M B3aMMOIIOMOIIM B IIPOLIECCE 3TOM Yy4YEOHOM JESATENBHOCTH, TOTOBHOCTH
OLICHMBATb CBOE IIOBEJIICHHE M TMOCTYIKM CBOMX TOBAapUUIEH C IO3ULHHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEACTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMSL:

MHUPOBO33PEHYECKUE IPEICTABICHUS O BEIIECTBE M XMMHMYECKOW DPEaKLuHU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM M COCTABIISIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH HAyYHOW KapTUHBI MUpPA, TMPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOMABI, B3aWMOCBA3SX YEIOBEKA C
IPUPOAHON CPENOH, O POJIM XUMHH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTE;

[IO3HABATEJIbHBIC MOTHUBBI, HAIIPaBJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOMUMBIE Ui OOBACHEHHS HAOMIOJAEeMBIX MPOIECCOB U SIBICHHM,
MMO3HABATEILHON, WH(POPMAITMOHHOW W YUTATEIHCKOW KYJIbTYpHl, B TOM YHCIIC
HABBIKOB CAMOCTOATEIbHOU PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpOH, JOCTYIHBIMH TEXHUYECKHMMH CpPEIACTBAMH HH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHI0O U TIO3HAHMIO, JI0OO3HATEIBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTP K  €aMOOOpa30BaHHIO, IPOEKTHOM M  MCCIEA0BATEIbCKOM
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH M YPOBHA OOy4eHHs B
JlaJdbHEHIIEeM;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHHME MOCIEACTBHI U
HENPUATHE BPEAHBIX IPUBbIYEK (YIIOTPEOIEHUS AJIKOT OIS, HAPKOTUKOB, KYpPEHHUS),
HEOOXOIUMOCTH COOJIOJIEHUs TpaBWi OE€30MaCHOCTH TMpU  OOpallleHHH ¢
XUMHYECKUMHU BEUIECTBAMH B OBITY U PEaIbHOM KU3HU;

S) Tpy10BOr0 BOCIMTAHMS

MHTEPEC K MPAKTHUECKOMY M3YUEHHUIO MPOPECCHI U TPyAa pa3IuyHOro poja,
YBaXEHUE K TPyAy M pe3yjibTaTaM TPYAOBOH JAESITEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
UH/IMBUIyaJIbHON TPAeKTOPUU MPOJIOJKEHHUSI 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEmHON mpodecCHnoHaNbHON ASSITENFHOCTH U Pa3BUTUSL HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD a/IalITUPOBATHCA B PO(ECCHOHATIBHOM Cpelie;

6) 3K0JIOTMYeCKOr0 BOCIIUTAHUS:

HKOJIOTMYECKU LIEJIECO00pAa3HOE OTHOLIEHHE K MNPUPOAE KAaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAHUE [IEHHOCTH 310POBOrO U
Oe3omacHOTO 00pa3a JKU3HH, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
¢u3NUeCcKOMy M ICUXHYECKOMY 370pPOBbIO, OCO3HAHHUE LIEHHOCTH COOJIO/ICHUS
paBuJI O€30M1aCHOT0 MOBECHUS IpU padOTe ¢ BELIECTBAMHU, & TAKKE B CUTyalUsX,
YIPOXKAKOUIUX 310POBBIO U )KU3HHU JIOIEH;

CIIOCOOHOCTHM NPUMEHSATH 3HAHUS, MOJIydaeMble IPU U3YYEHHHM XUMHH, IS
peleHns 3a1a4, CBSI3aHHbIX C OKPYKAIOWIEW TPUPOIHON CPENOU, ISl TIOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAHMS TJIOOAJBHOTO  Xapakrepa
HKOJIOTMYECKUX MPOOJIeM U MyTeW UX pELIEHUs MOCPEICTBOM METOJ0B XUMUM,
HKOJIOTMYECKOTO MBIIUICHMSI, YMEHMSI PYKOBOJCTBOBATHCS UM B II03HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJILHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYMMBIE IS
(GopMHpOBaHHUS MHUPOBO33pEHUsl OOIEHAyYHbIE MOHATHUS (3aKOH, TEOopus,
IOPUHLMII, TUIIOTE3a, PaKT, CUCTEMA, IIPOLECC, SKCIIEPUMEHT U JPYIOE€.), KOTOPbIE
UCIIONIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M IO3BOJSIIOT Ha
OCHOBE 3HAHUI W3 ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O LIEIIOCTHON



HAy4YHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIE YUeOHbIe ACHCTBUS (TI0O3HABATEIbHBIE,
KOMMYHUKATUBHBIC, DPETYJISITHUBHBIE), KOTOpble obOecneunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IJITAHUPOBAHHUIO U OCYIIECTBICHHUIO Y4eOHOM
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble JJornyecKkue 1elcTBUA:

YMEHUSl MCMOJb30BATh NPHUEMBI JIOTMUECKOTO MBIIUICHUS MNPU OCBOCHHUH
3HAHWI: PacKphIBaTh CMBICT XMMHUYECKUX MOHATHH (BBLACIATh MX XapaKTEpPHBIE
MPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBSI3b C APYTMMH TMOHSTHSIMHU), UCIOJIH30BAThH
MOHSTHUS I OOBSICHEHUS OTAETbHBIX ()aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KiIacCU(PUKAIIMM XUMUYECKUX BEIIECTB MU XUMHUYECKUX pEeaKIui,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHbBIE CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUYECKHE PAaCCyXJeHUsl (MHIYKTUBHbBIC, NE€AyKTUBHbIE, IO aHAJIOTHUN),
JieJaTh BBIBOJIbI U 3aKJIFOUYEHUS,

YMEHHE TPUMEHSATH B TMPOLECCE IMO3HAHUSA TMOHATHS (MPEIMETHbIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIIU, UCTIOIb3YEMbIE B XUMUH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEJIbHBIE MPECTaBICHUS —
XUMUYECKANA 3HAK (CHMBOJ 3JEMEHTa), XUMHuueckas ¢GopMmyia U ypaBHCHHE
XUMUYECKON PEaAKIUU — MPU PEIICHUN Y4eOHO-TIO3HABATEBHBIX 3aJ1a4, C YIETOM
ATUX MOJICJIbHBIX MPEJCTABICHUN BBISBIATh U XAPAKTEPU30BATh CYLIECTBEHHBIE
NPU3HAKH U3Y4YaeMbIX 00bEKTOB — XUMUYECKHUX BEUIECTB U XUMUYECKUX PEaAKIIUH,
BBISIBIISITh ~ OONIME  3aKOHOMEPHOCTH, MPUYUMHHO-CIEACTBEHHBIE CBSI3U WU
MPOTUBOPEYMS B U3yUaeMbIX MIPOLIECCAX U SIBIICHUSIX.

ba3oBble ncciaeaoBaTe/ibCKue AeiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHHUSA, a TaKXe B KayeCTBE OCHOBBI Il (POPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

OpuOOpEeTeHNe OIMbITa IO IUIAHUPOBAHUIO, OPraHu3alid M IPOBEIACHUIO
VYCHHMYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJIOM TpoIlecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro pe3ysbTar, (popMyIupoBaTh 0000IICHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTUYET
0 MpOJIeJIAHHOM padoTe.

Pab6ora ¢ unopmanueii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M WMHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3IMYHBIX BUJIOB U (HOPM MPEICTABIICHUS, MOTYYAEMYIO U3 PAa3HBIX MCTOYHUKOB
(HayyHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJIEpKaHUs, CIPABOYHBIE
nmocodus, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATh NPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO MH(OPMAITHIO;



yMEHUE TPUMEHSATh Pa3IuyHble METOABl U 3aIPOChl IIPHU MOUCKE U O0TOOpE
uH(pOpMAIIMM U COOTBETCTBYIOLIMX J@HHBIX, HEOOXOJMMBIX JMJIS BBINOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3a7a4 ONpPEeAeNEHHOr0 THIA, TPUOOPETEHUE OMbITA B
o0jacT UCHONB30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHH,
OBJIAJICHUE KYJIbTYPO aKTUBHOI'O MCIIOJIb30BAHUS PA3JINMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENIbHO BHIOMpaTh ONTUMAIbHYIO (GOpMY MpecTaBlIeHUsT HHGOPMAIUK U
WJUTFOCTPUPOBATh pEIIaeMble 3aJlayd  HECIIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popMaMu rpaduK U UX KOMOUHAIUSIMUY;

YyMEHHE HCIONIb30BaTh W AaHAJIM3UpPOBaTh B TMpolecce yduyeOHOW U
HCCIIEIOBATENIbCKON JIESITEIbHOCTH MHGOPMALIMIO O BIMSHUUA MPOMBIIIIICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAKOUIEH MPUPOIHOU
CpENBL

KoMMyHuMKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

yMEHHUsI 3aJaBaTh BOMNPOCHl (B XOJe Auajgora W (WIM) TUCKYCCHH) IO
CymecTBy  oOcCyXaaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUSA
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEACTaBIATh  IOJYYEHHBbIE  pPE3yJbTaTbl  I[1O3HABATEJIbHOU
NEATEIbHOCTU B YCTHBIX M IHCBMEHHBIX TEKCTAaX; [€JaTh IPE3EHTALHUIO
PE3YIbTATOB BBINOJHEHUS XUMHYECKOTO JKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOCKTA);

yMEHHUsI Y4eOHOTO COTPYOHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JESITENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX TPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHMUS
no3uiuii (00cyxneHus, oOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD), KOOPAHMHALIMS
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPUEB TIO OLEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIe 1eHCTBHUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LENIU JESITENIbHOCTH, IIJIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
JesITeNIbHOCTh, BbIOUpaTh Hanboee 3peKTUBHbBIE CIIOCOOBI PEIICHNUs YUeOHBIX U
NO3HABATEIbHBIX 33/1a4, CAMOCTOSATENBHO COCTAaBIATh WJIM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJIHEHUM 3aJaHUM C YYETOM
MOJIyYeHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LIEJNH, YMEHHE
MCIIOJIB30BATh U AHAJIM3UPOBATH KOHTEKCTHIL, IPEJIaraéMbl€ B YCIIOBHH 3aaHUIA.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 00s3aTENIbHOTO
COJIep)KaHusl, YCTAHOBJIGHHOTO JaHHOW (enepanbHOl pabodeil mporpaMMoii,
BBIJICTISIIOT: OCBOCHHBIE O0YUaIOIIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NercTBUM, crnenuduueckue g IpeAMeTHOM oOjactu  «XUMUS», BHUIBI
NEATEIbHOCTH MO  MOJYYEHUID HOBOIO  3HAaHMS, €ro HHTEPIPETALNH,
peoOpa30BaHMIO U MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAITHSIX.

K xonity oOyuenus B 8 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e PpACKpBIBATH CMBIC] OCHOBHBIX XMMHUYECKUX IOHSTHH: aTOM, MOJIEKYJIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAsI U
MOJICKYJISIPHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpPHAs Macca,
MaccoBas IOl XUMHAYECKOTO 3JIEMEHTa B COSTMHCHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHULIATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccupukauus peakiuil: peakiuu
COCIMHEHHUS, PEAaKUMHU PA3JIOKEHUS, PEAKUUHA 3aMEIICHUS, pPEaKLIHUU
oOMeHa, 9K30- ¥ SHIAOTEPMHUUECKHE PEAKINH, TETUIOBOM 3(h(dexT peakiumy,
SAIPO aToMa, DJCKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTab, paIUycC
aToMa, XUMHUYECKAasl CBSA3b, MOJSIPHASI U HEMOJSIPHAs KOBAJIEHTHAs CBS3b,
WOHHas CBSA3b, MOH, KaTUOH, AaHUOH, PacTBOP, MaccoBasl JOJIA BELIECTBA
(IpolieHTHAas! KOHIIEHTPAIKs) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX IOHATHA U
MPUMEHSTH 3TH MOHATHUS MPU ONMUCAHUU BEUIECTB U UX MPEBPALICHU;

e HCIMOJh30BAaTh XHMHYECKYH) CHMBOJIUKY [IJII COCTaBIEHUS (POpMyI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

e ONpEAeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb  OKWUCIICHWS  DJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEAUHEHUHU 10
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOB&JICHTHAasT M HWOHHAs) B
HEOPraHUYECKUX COEAUHEHUSAX;

e packpbiBaTh cMmbica [lepuoamueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX NoyiokeHus B llepumoamueckoi cucreme,
3aKOHOB COXPaHEHHsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHA ABOTrapo;

e ONUCHIBATh W XapakTepu3oBaTh TabiuuHyro Gopmy Ilepuoanueckoit
CUCTEMBl XHMHWYECKHX DJIEMEHTOB: pa3iuyaTbh IOHATUS «TJIABHAA
noarpynna (A-rpynmna)» u «mobouynas noarpynna (b-rpynmna)», manbie u
OOJbIIME TEPHOJIbI, COOTHOCUTH OOO3HAUYEHHS, KOTOPhIE HMEIOTCA B
tabnuue «llepuonnueckas cucrteMa Xumuyeckux osnemeHtoB J[. .
MeHpeneeBa» ¢ YMCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIO IIEKTPOHOB
U pacrpeiesieHHe UX 10 JIEKTPOHHBIM CJI0SIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE AJIIEMEHThI, HEOPTAHUUECKUE BEILECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3D (PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMHU MOJICKYJISPHBIX
YPaBHEHHMI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT X KaUE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XUMHUYECKUX TMPEBpPAIICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYNCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MacChIBEIIECTB,
MAacCOBYIO [IOJII0 XMMHUYECKOTO »3JeMeHTa Mo (opmyie CoeauHEeHus,
MAacCOBYKO [JIOJIK0O BELIECTBA B PAcTBOPE, IPOBOAUTH pACUETHI MO
YPaBHEHUIO XUMUYECKOU peakIuu;

[IPUMEHSTh OCHOBHBIE OINEpPALIMN MBICIUTEIBLHON NIESITEbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHUE, 000OIIEHHE, CUCTEMAaTH3allMio, KJIacCU(UKAIINIO,
BBISIBJICHUE NPUYMHHO--CJIEACTBEHHBIX CBS3EH — JUISI U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKHX pPEaKIUi, €CTECTBEHHO-HAy4YHbIE METOJBI
MO3HAHUS — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHHUE, DKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

ClenoBaTh  IpaBWJIaM  MOJIb30BAHHUS ~ XMUMHYECKOW  IOCYyJAOW W
7abopaTOpHbIM  00OpY/IOBAaHMEM, a TakKe IMpaBWwiIaM oOpamieHus: ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH TIO BBIIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKHX OTBITOB IO TIONYYCHHI0 W COOWPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJOpOJAa M KHUCIOpPOAA), MPUTOTOBICHHUIO
PAacCTBOPOB C ONPEHCIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IJAHUPOBAaTh W MOPOBOJUTh  XUMHUYECKHUE  DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C MOMOUIBIO HHANKATOPOB
(makmyc, heHondTanenH, METHIOPAHK U JApYyrue).

K koniy oOydenus B 9 Kjacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y O0YYAIOUTNXCS YMEHHIA:

pacKpbIBaTb CMBIC] OCHOBHBIX XMMHUYECKUX IIOHATUH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJEKyJla, HMOH, KAaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHCJICHHUS, XUMHYECKasi PeaKIus, XMMHUUYECKasl CBsI3b, TEIJIOBOM 3()dexT
peakuuu, MOJb, MOJSPHBIA  O00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEJJICKTPOJIUTBL, JJICKTPOJIMTUYECKAsT IUCCOLMALMSA, PEAKLHUU HOHHOIO
oOMeHa, KaTajau3aTop, XMMUYECKOE paBHOBECUE, OOpaTUMbIE U



HEeoOpaTUMBbIE pEaKlMHM, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHCJIUTE]Ib,  BOCCTAHOBUTENIb,  OKUCJIEHHE UM  BOCCTAHOBIICHHUE,
ajtoTponus, aMmGOTEPHOCTh, XUMUYECKasl CBsI3b (KOBaJCHTHAsl, MOHHASI,
METaJJIMYEeCKas), KpUCTAIMYECKasi peleérka, Koppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaKlUMH, MPEAEIbHO JTOIMyCTUMAs
koHueHrpanus [1JIK BemniecTna;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHA U
IPUMEHSTh 3TH MOHSTHUS IIPU OMMCAHUU BEIIECTB U UX MPEBPALICHUN;
WCIIOJIB30BAaTh XMMHUYECKYI0O CHUMBOJHMKY ISl COCTaBieHHUS (hopmyl
BEIIECTB U YPABHCHUN XMUMUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS] XUMHUUYECKUX JJIIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTABa, IPUHAMIECKHOCTh BEHIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHMH 1o (opmylaMm, BUJ XUMUYECKOU
CBsI3U (KOBaJE€HTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsj] MOHA M0 XUMHYECKOW (hopMmysie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COEAMHEHUW, TUN KPUCTALINYECKOU
PELETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHUE: OMNUCHIBATH M XapPaAKTEPU30BATH
tabnmuunyo (Gopmy I[leprogudeckoil CUCTEMBbI XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpynma)y U «moOouyHas
noarpynna (b-rpynma)», manple u OOJbBIIME MEPUOJBI, COOTHOCUTH
0003HAaUeHUsA, KOTOpbIE WMEIOTCS B TMEPUOAWYECKONW Tabnmie, C
YUCIIOBBIMM  XAPAKTEPUCTUKAMH  CTPOCHHSI aTOMOB  XUMHYECKHUX
AIIEMEHTOB (COCTaB M 3apsija  sjapa, oOIliee 4YHCIO DSIEKTPOHOB U
pacnpeneineHde HUX IO DJIEKTPOHHBIM CJIOsIM), OOBSICHATH OO0IIHMe
3aKOHOMEPHOCTHM B MU3MEHEHUM CBOWCTB JJIEMEHTOB U HUX COEAUHEHUU B
npejiesiax MajiblX IMEPUOJOB U TJIABHBIX MOATPYIIT C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUITMPOBATh XUMHUYECKUE DJIEMEHTBI, HECOPTAHMYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy W COCTAaBY YYAaCTBYIOIIMX B PEAKIIUU
BELIECTB, MO TEIUIOBOMY 3(PEKTy, 0 U3MEHEHUIO CTEIEHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMME U CHEIU(PUISCKUE XUMUYCCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPkKIAasi ONUCAHUE
OpUMEpaMHU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUW COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIINN;

COCTaBJSATh YPABHEHUS DJEKTPOJUTUYECKOW IUCCOLMALMUA  KHUCIOT,
1IEIIOYEH U COJIEW, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIUM HOHHOTO



oOMeHa, ypaBHCHHsI peaklUui, MOATBEPKAAONINX CYIICCTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH Pa3IMYHbIX KIJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHMTEIHHO-BOCCTAHOBUTENBHBIX  PEaKIUit
TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OalaHca ITHX PeaKIIHii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHYECKHX TPEBpPAIIEHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIUUCTISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacCCBIBEIIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO 3JieMeHTa 1o (opmyne coeauHeHus,
MaccoBYIO JIOJII0 BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUYETHI IO
YPaBHEHUIO XUMUYECKOM peaKIlni;

coOirofaTh  TpaBWia  TOJNH30BAHHMS ~ XUMHUYECKOH  TMOCYI0M |
7abopaTopHBIM  00OpPYAOBaHHMEM, a TaKXKe MpaBWiIa OOpalieHusl C
BEIIECTBAMH B COOTBETCTBUUM C MHCTPYKIUSMHU 10 BBIMOJTHCHHIO
7a00pATOPHBIX XWMUYECKHX OMBITOB MO0 TIONYYCHHI0 W COOWpPaHUIO
ra3000pa3HbBIX BENMIECTB (aAMMHAKa U YIIIEKUCIIOTO Trasa);

MPOBOJIUTh  PEAKIMHU, TOATBEPKIAIOINE  KAauyeCTBCHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOPHUA-, OPOMUI-,
noaua-, kapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJI-HOHBI,
KaTHOHBI aMMOHHSI W WOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OTICPAIlU MBICIUTEIBLHON ACSITEIFHOCTH — aHAIIU3
M CHHTE3, CpaBHEHHE, OO0O0OIIeHNEe, CHUCTEMAaTH3aIUI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII M3yYCHUS] CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUid, €CTECTBEHHO-HAy4YHBbIC METOJbl TIO3HAHUS —
HaOIIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNE, SKCIEPUMEHT (peabHBId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
Kosau4vecTBO 4acos
Ne HaumeHnoBaHue pa3aesioB u daekTpoHHbIe (LM (pPOBbHIE)
n/n TeM MPOrpaMMbl Bcero Koutpossurie Tpakriteckue o0pa3oBaTejibHbIE Pecypchl
padoThI padoThI
Pa3nea 1. [leppoHavajibHbIe XUMUYEeCKHE MOHATHS
XuMHS — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU AEATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJloBeKa
12 BemecTBa 1 XuMHu4eckue 15 ) bubmuotexa [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Pa3nes 2. Baxneiimue npeacTaBuTe/ I HEOPraHNYeCKNX BelleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 bu6nuorexa [IOK
00 oxcHaax https://m.edsoo.ru/7f41837¢
’9 Bonopona.Ilonsitue o kucinorax 2 1 bubmunoreka [JOK
U COJISAX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Torstue 00 5 1 1 but6mmoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢
Utoro no pazaeny 30

Paznen 3. llepnoanueckuii 3axon u [lepuoguyeckas cucrema xumnueckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN




[lepronnueckuii 3aKOH 1
[Iepuonnueckas cucrema

but6mmoreka [JOK

31 XAMUYECKUX 37ieMeHToB J[. U. ! https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHne aToMa
XuMU4YECKas CBS3b.
3.2 OKHCIUTEIBHO- 8 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJbHBIE PEAKIINU
Hroro no pasaexy = }]?;Ifs?;lif;sigr?ﬂfﬂl 837c
Pa3znen 4. HazBanue
41 Hrorosast KoHTpoOJbHAS paboTa 1
3a Kypc 8 Kiacca.
Hroro 1
Pe3epBHOE Bpemst 2 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




9 KJIACC

KouunvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIie
Ne /i P Konrpoabnusie | Ilpakruueckue (uicpp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. BemiecTBO M XMMHYECKHE PeaKIMU
11 [ToBTOpeHue u yriyoOiaeHue 3HaHU I 5 1 bubmuoreka [IOK
' OCHOBHBIX pa3JIeNIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6muoreka [IOK
‘ peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS AUCCOLNALIUS. 2 ] 1 bubnmoreka [JOK
' XHUMHUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazaeny 17
Pasnen 2. HemeTa/uibl M MX COeIUHEHH S
51 OO6m1as xapakTepruCTUKa XUMUYECKUX 4 1 bu6mmoreka [IOK
’ anemeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTepuCcTHKa XUMHUECKHUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 1 bubmmorexa LIOK
' PYIHIEL 6P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mast XapaKTepUCTHKA XUMUIECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, hocdop u ux 7 1 bubmorexa [JOK
' ' ’ https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepucTUKa XUMHUECKHUX
2.4 anemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
‘ N by ‘ pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Ntoro no pazaeny 25




Pa3gen 3. MeTaJIbI M X COeIMHEHUS

. bubmuoreka [JOK
3.1 Obmpe cRoMCTEA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [JOK
32 Baxkueiiime MeTauibsl U UX COeqUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nes 4. Xumus 1 okpyskaomas cpeaa
4.1 BemniecTtBa 1 MaTepuanbl B )KU3HHU YEJIOBEKA 3 bubmmorexa TIOK
‘ - P https://m.edsoo.ru/7f41a636
Nroro no pazaeny 3
Pe3epBHOE Bpems 3 bubmrorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68




ITOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrtpoabnubie | IlpakTHueckue
n/n Bcero u3ydyeHnsi | oOpa3oBaTeJIbHbIE
padoThbI padoThbI
pecypchl
| [Ipeamet xumun. Poiab XuMuu B )KU3HU | 4.09 Bu6nuoreka [JOK
yenoBeka. Tena u BeriecTa ' https://m.edsoo.ru/ff0d210c
Bbubnuoreka [JOK
2 II 1 6.09
OHSITHE O METOJaX MTO3HAHUS B XUMHUH https://m.cdsoo.rw/f0d227e
[TpakTuueckas pabora Ne 1 «IIpaBumna

3 paboThI B 1a0OpaTOPHH U PUEMBI | 11.09 bubnmorexa IIOK
oOparieHus ¢ 1abopaTOpHBIM ' https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»

4 Yuctelie BemecTBa U cMecH. CImocoObl | 13.09 bubmuorexa [JOK
pasieneHus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota No 2

5 «Paznenenue cmeceil (Ha npumepe 1 18.09 bubmorera TIOK

8 . PHMEP ' https://m.edsoo.ru/ff0d28c8
OUYMCTKH IIOBAPEHHOM COJIN)»
Bbu6nuoreka [JOK
6 ATOMBI U MOJIEKYJIbI 1 20.09
y https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE DJIEMEHTBI. 3HAKHU 1 25 09 Bbu6nuoreka [JOK
(CUMBOJIBI ) XUMHUYECKHUX AJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
Bbu6nuoreka [JOK
8 [IpocTeie u cio € BEIEeCTBA 1 27.09
POCTRIE H CIIOMHDIC BEIECTB https://m.edsoo.ru/ff0d2a6c
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 2.10 nosmoreka [

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

Bbu6nuoreka [JOK
10 X eckas go a. Banentnoc 4.10
HIMITH A Gopmyst HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
1 OTtHocuTeNnbHAs aTOMHAs Macca. 9.10 bubnnoreka [IOK
OtHOcUTENbHAA MOJIEKYJISIPHAsI Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMHYECKOr0 11.10 Bbu6nuoreka [JOK
3JIEMEHTA B COCIMHECHUU ' https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemectBa. Mob. 16.10 bubmuotexa [JOK
MounspHas macca ' https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SABICHUS. 18.10 bubmuorexa [JOK
Xumuyeckas peakuus ' https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yCia0BHsI IPOTEKAHUS 53.10 bub6mmorexa LIOK
XMMHUYECKUX PEaKIHii ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMsI MacChl BEIIECTB. 2510 bubnnoreka [IOK
XUMHYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruncienus koau4yecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUAM XUMHUYECKHX 6.11 Bubmiorexa LIOK
. P ' https://m.edsoo.ru/ff0d5708
peakui
Knaccudukamms XuMA4ecKuX peaxkiiuii
18 (coenuHeHusl, pa3ioKEHUs 8.11 bubmorera TIOK
A P : ' https:/m.edsoo.ru/f0d3£34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
Bbu6nuoreka [JOK
19 sHIMKIoneauct. O0o0IIeHHE U 13.11
. https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3aIusl 3HAHUM
20 Konrtponsnas padora Nel mo teme 15.11 bu6mmorexa LIOK
«BelecTBa 1 XUMHUYECKUE PEAKITAID) ' https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razon. Cocran
1 ny 20.11 bu6nmmoreka [IOK

Bo3ayxa. Kucnopon — anement u

https://m.edsoo.ru/ff0d448¢




mpocroe BeuiecTBo. O30H

duznyeckre U XUMHUECKHUE CBOIICTBA

bu6mmoreka [IOK
22 ciopoja (pea OKHCIIE 22.11
KHCIIOPOAA (PeakIiH OKNCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 06 okcumgax
CriocoOblI TOTyYeHUsT KHCIOPOJia B
23 1a00paTOpUH 1}:{ 1| OMBII_HJIGHEIOCTI/I 27.11 bubmorera IIOK
patop p ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnnoBoit a3 ekt xumuueckoit
24 peaKuuu, MOHITUE O 29.11 bubnnoreka [IOK
TEPMOXUMHYECKOM YPaBHEHHH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommmBo (HedTh, yroiab U METaH).
25 3ar H3H€I§I/Ie(11;03 yra CrocoObI Z:ro 4.12 bubmorexa TIOK
p e, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[Tpaktrueckas padota Ne 3 mo Teme
26 «[Tonmydenue u coOupanue Kucaopoaa 6.12 bubmorexa [OK
- . P POAS, ' https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOUCTB»
7 Bonopon — anemeHT u mpocroe 1112 bu6mmorexa [IOK
BelecTBo. HaxoxaeHnue B npupoze ' https://m.edsoo.ru/ff0d4dd0
)3 DuU3NYECKNE U XUMUYECKHE CBOMCTBA 13.12 bubmuorexa [JOK
Bosiopoaa. [I[pumenenue Bonopoaa ' https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 [ToHsiTHE O KHCTTOTaX U COJIAX 18.12
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TOTy4eHUst BOJIOPO/IA B 20.12 bubnmoreka [JOK
nabopaTtopuu ' https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 o Teme
bu6nmmorexa [IOK
31 «[Tonyuyenue u cobupanue BOAOPOa, 25.12

WU3yYEHHUE ETO0 CBOMCTB)»

https://m.edsoo.ru/ff0d4{42




ModsipHbIii 00bEM ra30B. 3aKOH

Bbubnuoreka [JOK

32 27.12
ABorazipo https://m.edsoo.ru/ff0d542¢
Breruncienus o0béMa, KOIHMYECTBA
33 BELLECTBA ra3a Mo €ro U3BECTHOM 10.01 bubmorera TIOK
B N y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00bEMY
Brruucienus 00bEMOB ra3oB 10
34 ABHECHMIO PEAKIIMU HAa OCHOBE 3aKOHA 15.01 bubmiorexa HOK
yp 3 peaKtt i ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B
35 DOuU3NYeCKue 1 XUMUYECKHE CBOMCTRA 17.01 bubmuorexa [JOK
BOJIbI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lorstue 00 2201 bubmuorexa [JOK
MHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HaceimeHHbie
37 U HEHACHI peHHBII; acTBOpbl. MaccoBast 24.01 buGmorera IIOK
H PACTBOPEL ' https://m.edsoo.ru/fR0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOPOB C 29.01 bubnnoreka [IOK
ONpeAcIEHHON MaCCOBOM J0JIEH ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 mo teme 31.01 bubnmorexa IIOK
«Kucnopoa. Bogopoa. Bona» ' https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaaccuUKaIus, bu6nmmoreka [IOK
40 5.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue n XuMU4YECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 7.02 bubmmorexa [JOK
’ P ' https://m.edsoo.ru/fR0d664e
OKCHJIOB
4 OcHoBaHuUsI: cOCTaB, KiIaccu(pUKaIus, 12.02 Bbu6nuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 ITosyueHne u XUMHYECKUE CBOKCTBA 14.02 bub6mmorexa LIOK
OCHOBaHMHI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukarus, 1902 bu6mmoreka [IOK
HOMEHKJIATypa ' https://m.edsoo.ru/ff0dfee2
45 [Tonyyenne n XuMHUECKUE CBOMCTBA 21.02 bubnmoreka [JOK
KHCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpequue): HOMEHKIIATypa,
46 CHOCOéBII) 0JI )CHI/IH XI/IMI/I‘-IZ(I:)KI/IG 26.02 bubmiorexa HOK
c YACHI, ' https:/m.edso.ru/00ad9474
CBOMCTBa
[Tpaktrueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 331a4 110 TEME 28.02 bubnnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEJTUHEHU I
43 ['eneTnyeckas cBA3b MEXAY KiIaccaMu 4.03 bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHHI ' https://m.edsoo.ru/00ad9as50
Bbu6nuoreka [JOK
49 O06001IeHre 1 cucTeMaTH3alks 3SHAaHU I 6.03
m H https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 mo reme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11.03 bubmorexa HOK
o p ' https://m.edsoo.ru/00ad9ela
COCTMHCHUH
[TepBbie MOMBITKY KIacCUPUKAITUT
51 XHMHUYECKHUX 3JIEMEHTOB. [loHsTHE O 13.03 bubmiorexa HOK
) ' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bu6nmmoreka [IOK
52 [Tepuoanueckas cucTeMa XUMHUYECKHUX 18.03
https://m.edsoo.ru/00adasS2¢
anemenToB /1. V1. Menzaeneera
bubmuorexa [JOK
53 [Tepuospl, rpynibl, HOATPYHIIBI 20.03 1

https://m.edsoo.ru/00ada52c¢




Crpoenue atoMoB. CocTaB aTOMHBIX

Bbubnuoreka [JOK

54 1.04
saep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTpOHHBIX 000JI0UeK
55 aToMOB 31eMeHTOB [leproanueckoin 3.04 bubmaorexa LIOK
https://m.edsoo.ru/00adabbce
cuctemsl J/[. 1. MeHneneeBa
XapakTepuCcTHKa XUMUUYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHIO B 8.04 Bbu6nunoreka [JOK
[Tepuonuueckoit cucrteme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa AJis
57 pa3BuTHUA Hayku U npaktuku. /. U. 10.04 bubnmoreka [JOK
MenpeneeB — y4EHbIN, IEAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATETLHOCTh AaTOMOB 15.04 bubnnoreka [IOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
59 HonHas xuMudeckas CBI3b 17.04 https://m.cdsoo.rw/00adac34
60 KoBanentHas nosspHas XumMu4eckas 22,04 bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenoasipHAs XUMHAYECKast 2404 bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
Bbubnunoreka [JOK
62 (CTenerE OKHCICHHS 29.04 https://m.edsoo.ru/00adac28
63 OKHCIUTENHHO-BOCCTAHOBUTEIIbHbBIE 6.05 bubnmoreka [JOK
peakuuu https://m.edso00.ru/00adb076
Bbu6nunoreka [JOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 8.05 https://m.cdsoo.r/00adb076
65 KonTponbnas pabota Ned o reme 13.05 bubnmoreka [JOK




«CTtpoeHue aroma. XuMHUYECKasl CBSI3bY

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

66 PezepaHublii ypok. O6001meHe u 1 15.05 bubnmorexa IIOK
cHCTeMaTH3alys 3HaHUH https://m.edsoo.ru/00adb33¢c
67 PezepHblil ypok. O6001meHe 1 | 20,05 bubnumorexa IIOK
cucTeMaTu3alys 3HaHU I https://m.edsoo.ru/00ad9cb2
68 PezepaHuslii ypok. O6001meHe 1 ! 2205 bubnumorexa IIOK
cucTeMaTu3alys 3HaHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoasubie | IlpakTuueckue bp
n/n Bcero U3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[leproanueckuii 3aKOH.

1 [lepuoauueckas cucrema 1 1.09 bubnnoreka [IOK
XAUMHYECKHX djieMeHTOB /1. 1. ' https://m.edsoo.ru/00adb59¢
MeneneeBa
3aKOHOMEPHOCTH B U3MEHECHUU

. bu6nmmoreka [IOK
2 CBOUCTB XMMHYECKUX IJIEMEHTOB 1 6.09
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 8.09 Bbu6nuoreka [JOK
HEOPraHNYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Bupl XUMUUYECKON CBSA3U U THUIIBI | 13.09 bubmuorexa [JOK
KPHCTAIUINIECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo Teme

5 «IToBTOpenue u yriayOaeHue 3SHAaHUI 1 1 15.09
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Knaccudukamnmst XuMuaecKux | 20.09 Bbubnunoreka [JOK
pEaKILHii 110 Pa3IUYHbIM MTPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOU

Bbu6nunoreka [JOK
7 peakuuu. [IoHsiTHE O TOMOTE€HHBIX U 1 22.09
https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKLUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.
bu6nmmoreka [IOK
8 @DakTOpBlL, BIUSAIOIINE HA CKOPOCTh 1 27.09

XUMHUYECKOM PCaKIMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢




XUMHYCCKOI'0 paBHOBCCUSA

OKMCINTENEHO-BOCCTAHOBUTEILHBIE

bu6nmorexa [IOK

9 29.09
peakuuu https://m.edsoo.ru/00adcade
Teopus 31MEKTPOIIUTUYECKON
10 nccouuanuu. CUIbHBIE U ClIa0bIe 4.10 bubmaorexa LIOK
A THHATIHH, ' https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
bu6nmmorexa [IOK
11 Honnurle ypaBHEHUS pEaKIIUN 6.10
M peakt https://m.edsoo.ru/00add448
XMUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHHH B CBETE IPEACTABICHUH 11.10 bubmaorexa LIOK
pv ' https://m.edsoo.ru/00add5d8
00 IIEKTPOTUTHIECKON TUCCOLIUALIAN
XUMHYECKHE CBOMCTBA COJIEN B CBETE BuG 10K
nOJINOTEKA
13 [IPEICTABIIEHUNA 00 13.10
P . https://m.edsoo0.ru/00add8b2
AJIEKTPOJIUTUUECKON JTUCCOITUAITIH
bu6nmoreka [IOK
14 ITongaTue o ruapoinse conei 18.10
p https://m.edsoo.ru/00add9d4
15 O06o001IeHe U CUCTEMAaTH3aIUS 20.10 bubmuorexa [JOK
3HAHUUN ' https://m.edsoo.ru/00addd12
[TpakTuueckas padora No 1.
16 «Perrenye 3KcriepUMEHTAILHEBIX 25.10 bubmaorexa LIOK
p ' https://m.edsoo.ru/00addbfa
3amayy
Kontponbnas padora Ne2 mo teme
17 «DNEKTPOIIUTUYECKAS TUCCOIIMALINS 27.10 Bubmiorexa IIOK
p A T ' https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO6m1as xapaKTepuCTHKa FaJIOTCHOB.
18 XMUMHYECKHUE CBOIICTBA HA IIPUMEDPE 8.11 Bubmuoreia LIOK
PAMED ' https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ConsiHas KUCIIOTa, 10.11 bubmuotexa [JOK




XUMHUYCCKUC CBOﬁCTBa, MoJIy4dyCHHue,

https://m.edsoo.ru/00ade104

pUMEHEHNE
[IpakTuueckas padora Ne 2 o Teme
20 «ITomydenne coNsTHOM KUCIIOTHI 15.11 bubmorexa [OK
y N . ’ ' https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTB»
Boruricnenus mo ypaBHEHUSAM
21 XUMHUUYECKUX PEAKIIUN, €CIIU OLNH U3 17.11 Bubmiorexa LIOK
P ’ ' https://m.eds00.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mast xapaKTeprCTHKA YIIEMEHTOB 2911 bubnnoreka [IOK
VIA-rpynmsl ' https://m.edsoo.ru/00ade64a
AJIOTponHbIE MOAU(UKALIUU CEPBI.
3 Haxoxnenue cepbl U €€ cCoOeTMHEHU 2411 Bbu6nunoreka [JOK
B Npupoje. XMMHUYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopos, CTpOEHHUE, 2911 bubnmoreka [JOK
(bU3HYEeCKHe M XUMUYECKHE CBOWCTBA ' https://m.edsoo.ru/00ade802
Oxkcuabl cepbl. CepHas KUCIIOTA,
25 (bU3NYECKre M XUMUYECKHE CBOMCTBA 1.12 bubmorexa [OK
’ ' https://m.edsoo.ru/00adea28
IpUMEHEHNE
XUMUYECKUE peaKIIiH, JIeKaIlHe B
OCHOBE IMPOMBIIIIEHHOTO crocoba
26 IIOJIy4€HUS CEPHOU KUCIIOTHI. 6.12 bubnmorexa IIOK
XHUMHUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaroIiel cpesibl COeAMHEHUSIMU
cepbl
7 Brruucienue MaccoBOM JIOU BBIXOJ1a 8.12 bubmuorexa [JOK
MPOAYKTA PEeaKU ' https://m.edsoo.ru/00adec8a
28 OO01mast xapaKTepuCTHKA YIIEMEHTOB 13.12 bubnmoreka [JOK




VA-rpynmnsl. A30T, pacupoCTpaHEHHE
B Iipupoe, pu3nuecKkue u
XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHaK, ero pu3udecKue u

Bbu6nuoreka [JOK

29 XUMHYECKHE CBOMCTBA, OJIYYEHUE U 15.12
https://m.edsoo.ru/00adf004
MPUMEHEHHE
[TpakTrueckas padora Ne 3 mo Teme
30 «TomydyeHre aMMHuaKa, U3y4eHHE €ro 20.12 bubmorexa [TOK
. ' s ' https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KUCIOTa, €€ Gu3nYecKre u 2212 bubnmoreka [JOK
XUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIIbHBIX

32 0o0peHuit. XUMHYECKOEe 27.12 bubmorera TIOK
YAOOPCHHH. § ' https://m.eds0o.ru/00adf5 18
3arpsi3HEHUE OKPYKaloLel CpeJibl
COCIMHEHUSIMHU a30Ta
®dochop. Oxeua pochopa (V) u

33 q)ocg)o pHaSI KI/ICJI((l))Ta (b(bpll)m(qe)cxne u 29.12 bubmorexa [OK

p N ' https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, OJIy4EHUE
Hcnonp3oBanue pocharos B

34 KaueCTBE MUHEPAIbHBIX YIOOPCHMUIA. 10.01 bubnnoreka [IOK
3arpsi3HeHue NPUPOJHON Cpebl ' https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEHHE B

POH, PacTipostp bubmuorexa [JOK
35 npupoe, pu3ndecKkue U XUMUIECKHe 12.01
N https://m.edsoo.ru/00adfd9¢c
CBOMCTBa
36 Oxkcupel yraepoaa, ux Gpu3ndeckue u 1701 bubnmnoreka [JOK

XUMHUYECKHE CBOUCTBA.

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




DKosoruyeckue npooIeMsl,
CBSI3aHHBIE ¢ OKcuioM yriepona (IV)

N bubmuorexa [JOK

37 VYroapHasg KUCIoTa U €€ Cou 19.01 https://m.edsoo.r/00ac006c
IIpakTuueckas pabora Ne 4 o reme

18 "TlosryueHune yrieKucioro rasa. 24.01 bubmmorexa IIOK
KauecTBenHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIC TOHATUS 00 BuGmiorexa LIOK
39 OpPraHUY€eCKUX BELIECTBAX KaK O 26.01
https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yTliepoaa
. bubmuorexa [JOK

40 Kpemuuii 1 ero coenHeHUst 31.01 hitos://m.edsoo.ru/00ac080a
[Tpaktuueckas padota Ne 5. Pemenue

A1 JKCHEPUMEHTAIBHBIX 337a4 10 TEME 5.0 bubnmoreka [JOK
«BaxkHeine HeMeTaIbl 1 UX https://m.edso0o.ru/00ae0bf2
COCIMHEHUSD)

KonTponpHas padota Ne3 mo teme
42 «BaxknHenme HeMeTaJUTbl U UX 7.02 bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS»
OO01mast xapaKTepuCTUKA XUMHUYECKUX
AJIEMEHTOB — METAaJIJIOB.

43 Meramnndeckas CBsI3b U 9.02 Bbu6nuoreka [JOK
METaJUTNYECKAs KPUCTALIMYECKAS https://m.edsoo.ru/00ael03e
pemérka. Pu3nveckKue CBOMCTBa
METaJI0B
XHUMHUYECKHE CBOMCTBA METAIIIOB.

44 DNEKTPOXUMHUUECKHUH psift 14.02 bubmorexa [OK

HanpsHKEHUH METaJIoB

https://m.edsoo.ru/00ael 156




OO6111e crnocoObl MOTyYeHHS
MeTaiuioB. CiutaBel. BeauciieHus mo

45 aBHECHUIM XUMHUYECKUX PEaKUN 16.02 bubmmorexa ITOK
yp peaKiut, ' https://m.edsoo.ru/00ael156
€CJIM OJIH U3 PEareHTOB COJICPKHUT
MpUMECH
Bu6nuoreka [JOK
46 IToHsITHE O KOPPO3UH METAIIOB 21.02
pp https://m.edsoo0.ru/00ae1278
bu6nmmoreka [IOK
47 €JIOYHBIE METAJIIEI 23.02
! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCHIBI HATPHUS U 28.02 bubnmoreka [JOK
Kajaus ' https://m.edsoo.ru/00ae14b2
49 [IlenouHoO3eMeTbHBIC METAIIBI — 103 bubmuorexa [JOK
KaJIbIMU ¥ MATHHUI ' https://m.edsoo.ru/00ae15e8
Bbu6nuoreka [JOK
50 Baskneiimme coenune Ka 6.03
HOHHIH JUTHCHI KaJIb A https://m.edsoo.ru/00ae5¢e8
O0600I11IeHNE U CUCTEMATHA3ALUS
51 o t 8.03
3HAaHUH
5 JKEcTkoCTh BOMBI U CITOCOOBI €€ 13.03 Bbu6nuoreka [JOK
YCTpaHEHUS ' https://m.edsoo.ru/00ac1886
[TpakTrueckas padora Ne 6 o Teme
53 "YXEcTKOoCTh BOABI U METOMLI €€ 15.03 bubmorexa LIOK
" A A ' https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6nmmoreka [IOK
54 Ao 7| 20.03
ATEOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHAA U 2203 bubnnoreka [IOK
THAPOKCHIA ' https://m.edsoo.ru/00ae1c64
56 Keneso 3.04 bubmiorexa HOK

https://m.edsoo.ru/00ae1d86




OKCI/I,Z[BI, THUAPOKCUIBI U COJIN KCIIC3a

Bbubnuoreka [JOK

57 5.04
(IT) u >xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O606LEIeHHe U CHCTEMAaTH3aIIH 10.04
3HaHUH’
[Ipaktuueckas padota Ne 7. Pemenue
59 JKCHEPUMEHTAIBHBIX 33a4 10 TEME 12.04 bubnmoreka [JOK
«BaxkHeunme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS)
Brruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIIii, €Clii OJIMH U3
60 peareHToB JaH B U30BbITKE WU 17.04 bubnmoreka [JOK
COAEPKUT IpUMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCCOBOH JIOJIH BBIXOJIa MMPOTyKTa
peakuuu
61 O606IEICHI/IC 1 CUCTEMAaTH3aNA 19.04
3HAHUH
KonTtponsHast padora Ne4 o teme
62 «BaxHenmume MeTaJuIbl U UX 24.04
COETUHEHUS
63 BemectBa u Mmarepuransl B 3.05 bubnmoreka [JOK
IIOBCEIHEBHOM )KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHHE 8.05 bub6mmorexa LIOK
OKpY>KaroIlEe Cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permiennn 1505 bubnmorexa IIOK
9KOJIOTUYECKHX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O60011eH e U 17.05 bubnmoreka [JOK
CHUCTEMaTH3alus 3HAHU ! https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001ICHNE 1 22.05 bubmuorexa [JOK




CUCTeEMaTHU3aIus 3HaHU U

https://m.edsoo.ru/00adb33¢c

68

PesepBHeIit ypok. O6001IeHNE 1
CHUCTEMaTH3aLUs 3HAHUI

24.05

bu6nmorexa [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obiectBo «M3aaTenscTBo «lIpocBemieHne»
» Xumus, 9 knacc/ 'adpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxnmonepHoe obiectBo «M3aaTenscTBo «lIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. 'abpuensa O. C., Bockob6oitaukosa H. I1., Aurykosa A. B. Hactonsnas kaura
yunTens. Xumus. 8 ki1.: Meroauueckoe rocooue. - M.: Jlpoda, 2021.

2. I'abpuensu O. C., AmykoBa A. B. Tetpanp aiis 1a60paTopHBIX ONBITOB U
npakTudeckux padort. 8 k1. K yueobnuky O. C. I'aGpuensna « Xumus. 8 Kiacc.
M.: dpoda, 2022.

3. lN'abpuensn, O. C. Metoauueckoe nocodbue k yueonuky O. C. ['abpuensHa
«Xumusy. 8 xknacc / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metoaudeckoe mocodue k yueonuky O. C. ['abpuensna
«Xumust». 9 xknace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonoruueckue kaptol kK yaueOHuky O. C. 'abpuensna « Xumus. 8
KJjace» : metoauueckoe nocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonorndyeckue kaptol Kk yueouuky O. C. 'abpuensna «Xumus. 9

Kjace» : metoauueckoe nocoodue / JI. . AcanoBa. — M. : JIpoda, 2018



7. Xumus. 8 xi1.: KoHTposapHbIe U TpoBepouHble paboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yiiakosa u

ap. - M.: Ipoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Brenurenannsiehttp://www.chemnet.ru ['azera « Xumusi» u cailt ais yaurens « 51
Uy Ha YPOK XHUMHUH

http://him.1september.ru Enqunas komtexius [{IOP: [Ipeaqmernas kommexius
«XUMUD)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYy4YHBIC
skcriepuMeHThl: xumusi. Komtekmnust Poccuiickoro o61ieo0pa3oBaTebHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onumnuaia mMKOIbHUKOB IO XUMHH
http://chem.rusolymp.ru Oprannyeckasi XuMus: 3IEKTPOHHBIA yUSOHHUK IS
CPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JICKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS] OJTUMIIHAJA IO XUMUH:

TEJIEKOMMYHUKAIIMOHHBIA 00pa30BaTEIbHBIN MPOECKT






