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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPErnoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MOPECTaBICHUE O IEJsAX, OOIIe CTpaTreruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET pPACIpPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPENENAECT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH MpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yabpTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEHOCTH O0O0YyYaromerocsi Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
00yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAXKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIeSTEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHENMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsiIa HA €MHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0YYarOIIUXCS,;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHUsi  y4eOHOTro  MpeaMera, KOTOpPbIM  ABJSIETCS  MEJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl MO MPUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

TeopeTnueckrue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIMA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUSI O XMMUUYECKOW COCTABIIAIOLICH HAYyYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX AUl MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIBHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amava y4eOHOTO TpenMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMUYECKHUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIui, B (OpMHUPOBAHUHM U PA3BUTUU MO3HABATEIIbHBIX YMEHHH U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUSI Ba)KHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHpOBaHHE WHTEIUICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIECHUE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsI BBIPAOOTKH HKOJIOTHUYECKU
1EeJIeCO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs  OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee YWCIO YacoB, OTBEACHHBIX I HM3yUyeHUs XWMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€JNOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemiecTtBa. du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmyia. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChbl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUi (COeTUHEHNs, Pa3JI0KEHHsI, 3aMEIEeHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
(bu3MUecKux CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUN, HAOII0ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasjioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3Y4YCHHUE CIOCOOOB PAa3JCICHHUs] CMECEH: C MOMOIIBI0 MarHuTa, (PuiIbTpoBaHUE,
BBITIApUBAHUE, AUCTHUISAIUSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBApECHHON
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelne npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mTpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCIopoAa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO0 3(pdekTta, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — nsnemMeHT um mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MonsipHabiii 00bEM ra3oB. PacyéTsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHbIX BoJA. OXpaHa U OUUCTKA NPUPOTHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasyromiue (OCHOBHBbIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUJIOB. [lonyuenne okcuaos.

OcHoBanusi. Knaccudukanuss ocHoBaHMM: IENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknarypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm meraiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEEICHUE COAECPKaHUs KHUCIOPOAa B BO3AyX€E, MOJIYyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHWE, pACIIO3HABAHHE W HW3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BELIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMAaTEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MECHECHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeakUWil HEUTpa3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 pAacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IMepuonuueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOTMBITKM KIACCU(PHUKAIIUA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHX dJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuUoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. Dnektponsl. CtpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAs)  CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl okucIeHUs U BOCCTaHOBEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4eHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHITHS: HAy4HbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TEePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
MU3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOMAOB, Kaiaus, KaIblUsi H HX
COCIMHCHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMA4eCKUX peakivii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
yYpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYecKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsTrne 0 xXumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKiuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUA C  HCHOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HWOHHBbIC YypaBHEHUs peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSITHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMNA KHUCIOT, IIENOYEe U  COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pasfioKEHUs, COCTUHEHMUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaJsnibl 1 MX COeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3NUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METalaM{, HEMETaUIaMU, IIeJIoYaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIlHWe XJIOpUIbl U HX
HaXOXJCHHUE B MPUPOJIE.

O6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAUGUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PUBHUYECKHE U
XUMHUYECKUE CBoOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenududeckrue). XHUMHUYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a TMOMYYeHUsT CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThel. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
duznyecKkre u XMMHUUECKHUE CBOMCTBA, oMy4yeHue U npuMenenue. Conu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3nYecKue U XUMHUYECKUe
CBOMicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3AyXa, NOuBbl U BopoémoB). Docdop,
ayoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUECTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mast xapakrepuctuka 31nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMM, PAcIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOMCTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKne U XMMHUYECKHE CBOMCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )XKHpax, OeKax, yriieBogax — U ux
poJiMi B JKH3HM YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHust 00
okcusie kpemausi (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 0e30MacHOr0 HMCIOIb30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3lamMu XJOPUAOB (TaJOreHUIIOB), O3HAKOMIJICHHE C
oOpasuamu ceppl €€  COEAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEJEHNE KaUeCTBEHHOW pEaKIMK Ha Cybdar-
WOH W HAOJIOJIeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IMPOBEJACHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK aimMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHHue, coOupaHue, pacrlo3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmomgmyeckor cucrteMe xumudeckux odaeMmeHToB J[. N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKEeHUH MeTauioB. OU3NYecKrue U XMMUYECKHUe CBOMCTBA MeTaiioB. OO0mue
CroCcOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTryH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuognyueckon cucreme XMMHYECKUX
sanementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbHblE METAUIbI MarHMid MW KalbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUupoae. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUS KalblUs (OKCHI, TUIAPOKCUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJToMUHUN: TIoJ103)keHUE B [leproindeckoi CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXxoXAecHWEe B mnpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIAPOKCHIA
aJIIOMHHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoE€HHE aroma, HaxOoXJIeHUE B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHHE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BAHUE BHUICOMATEPHATIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCA TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WMOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaGMrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a71a4 10 TeMe «Baxknenime
METAaJIJIbl U UX COCAMHCHUS.

XHUMUA ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouehd cpefpl (MpelesibHas JOoMyCcTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzanmsi MEXIpeaMETHBIX CBSI3€M MPU HM3YYCHWH XUMUU B 9 Kjacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DakT, TUIOTe3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHUE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbI€, TOTUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIEeCTBE TMpaBUJIaMU U HOPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIMN 00YUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pAaCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHWS 3HAYEHHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUS:

MPEACTABICHUS. O COLMAIBHBIX HOPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIpollecC€ OTOW y4yeOHOM eATenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BELIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIUE
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA TMOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJNbTYpPHl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM U  HMCCIEI0BaTEIbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE IMOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIOJICHUSI TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHATBHON IEATEIbHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B MPO(HECCHOHATIBHOU CpeEIE;

6) PK0JIOTrHYECKOr0 BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIICHHWE K MpPHUpOJie KaK HCTOYHHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TIJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METANIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHble TMOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICIT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yYCTaHABIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTHUSMH), UCIOJIb30BATh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHWS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYHHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jiu4HblE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHPOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX Ji BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE ONbITA B
0o0JacTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENBCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XoA€ Juanora M (WJIM) JOUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  IOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIN JAESITEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aITOPUTM JEUCTBUW NPH BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUU.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpeAMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue JUisi TpeAMETHOW obmact  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  TOJYYEHHI0O HOBOTO 3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUW 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHYECKasi peakuus, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MaccoBasi JOJIs BEIIECTBA
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUH;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECCTB U YPABHEHUN XMMHUUYECKUX PEAKIINH;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OOJBINIME TIEPUOJBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemeHToB [J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIIHH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IlEeHHUE, CHUCTEMAaTHU3alluIo, Kiaccu(uKaluio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWIaM  MOJB30BAHUS  XUMHUYECKOM  MOCyIOH |
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(yrakmyc, dheHondraiend, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaklMsi, XUMUYecKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecHe, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW peaKkUuuu, MPEAeabHO JOMyCTUMAas
koHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMy
BEILIECTB U YPAaBHEHUI XMMHUYECKUX PEAKIIHII;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIEIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pasnuyaTh MOHATUA «rjaBHasg noArpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manble u  OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCJUHECHUU B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIyu
BEIIECTB, MO0 TEIJIOBOMY 3(PGEKTy, MO U3MEHEHHUIO CTETICHEH OKUCICHUS
XHMHUYECKUX DJIEMECHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OIMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JHUCCOLMAIMU  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYIO H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyiie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa M YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYCCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMaTHU3aIlui0, BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
Ne HaumeHnoBaHue pa3esioB U TeM IPOrpaMMBbl Kontpo  Ipaxtn  (1HGposbic)
n/n Bcero JbHBIE yecKkue oOpa3oBaTe/bHbIE
padorsl | padoThI pecypchl
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BakHasg 00JaCTh €CTECTBO3HAHUS U NIPAKTUYECKOM bubnnoreka LIOK
1.1 5 0 2
JIEITEIILHOCTH YEJI0BEKa https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
1.2 BemiecTBa 1 XMu4yecKkue peakiuu 15 1 0 https://m.edsoo.xu/741837c
Wroro no pazueny 20
Pa3znen 2. BaxHelilne npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
bu6mmoreka [JOK
2.1 Boznyx. Kucnopoa. [lonstue 06 okcumax 6 0 1 hitps:/m.edsoo.ru/7f41837c
bu6nmoreka [JOK
22 Bonopoxa. [londTre o kucioTax U consx 8 1 1 https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
2.3 Bona. PactBopsl. [TonsiTne 06 ocHOBaHUAX 5 1 1 hits://m.edsoo.ru/7f41837c
. bu6nmoreka [JOK
24 OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEeIMHEHUN 11 1 1 hitps://m.cdsoo.ru/7f41837c
Uroro no pazgeny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumuueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE PC€aAKIHH

31 [Tepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XUMUYECKUX 7 0 0 bubnnorexka [JOK
) anemenToB JI. 1. Menaeneera. CTpoeHue aroma https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
32 Xumnueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 8 1 0 https-//m.edsoo.ru/7f41837c
Wroro no pazmeny 15 bubmorexa LIOK

https://m.edsoo.ru/7f41837¢
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PesepBHOE Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m HaumeHOBaHHe pa3iesioOB M TeM NMPOTrPaMMBbI B KonTpo Ipaktu  (uudposkie)
cero JIbHBIE yeckue o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypchbl
Pa3zgea 1. BemecTBo U XUMHYeCKHEe peakul
11 [ToBTOpEeHue u yriaybneHue 3HaHUH OCHOBHBIX pa3zeyioB 5 | 0 bu6moteka [JOK
’ Kypca 8 kiacca https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIIHil 4 0 0
P peart https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs AUCCOIMAINS. XUMUYCCKUE PEaKIIUH 3 1 1 bubnnoreka [JOK
' B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
1 OO11ast XapakTepUCTHUKAa XUMHUECKUX 3J1eMeHTOB VIIA- 4 0 | bubnuoreka [IOK
' rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
9 OO6mas xapakTepucTUKa XUMHUUECKUX deMeHTOB VIA- 6 | 0 bu6mmoteka IIOK
' rpynnsl. Cepa u €€ COeJUHEHUS https://m.edsoo.ru/7f41a636
)3 OO0mas XxapakTepucTUKa XUMHUECKUX dJIEMEHTOB V A- 7 0 1 bubnmnorexa [JOK
' rpymibl. A30T, pocdop U UX COSTUHEHUS https://m.edsoo.ru/7f41a636
24 OO01mas xapakTepuCcTHKa XUMUIECKHUX dJIeMeHTOB [V A- g | ) bubnmnorexa [JOK
’ TPYIIIBL. YTIEPOJ U KPEMHUN U UX COCUHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazmeny 25
Pa3nen 3. MeTauibl 1 UX cOeIMHEHUS
bub6 OK
3.1 OO01Me CBOMCTBA METAINIOB 4 nosmotexa Il

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

3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/ 7412636
Uroro no pazgeny 20
Pa3znen 4. Xumus 1 OKpysKamomas cpeaa

4.1 BeiiectBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 Bubmaorexa ITOK
' H p hitps://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK

p p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoanuecTBo yacos DJIeKTPOHHbIE
[
Tema ypoka Kontpo MpakTuy uudposbie
n/n Bcero
JIbHbIE ecKHe o0pa3oBaTejibHbIE
padoTbI padoTbI pecypcbl
1 [Ipenmer xumuu. Posib xumuu B )Ku3HU 4yenoBeka. Tena 1 0 0 bu6moteka [JOK
U BellecTBa https://m.edsoo.ru/ff0d210c
bu6nunoreka LIOK
2 [ToHsiTHE 0 MeTO/AaX MO3HAHUS B XUMUU 1 0 0 https-//m.edsoo.ru/f0d227e
[Ipa eckast padora Ne 1 «[Ipasuna pabo
3 na%(f T:IT[:) Iflcnﬂnpn HgMBI obpa pe}]:II:;JII cIJ)Ia6oTI;IT]:) HBIM 1 0 1 buGnuorexa [JOK
PaTOp P pati paTop https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTeie BemecTBa 1 cMecH. CriocoObl pa3ieeHus 1 0 0 bubmmoreka [JOK
cMmecei https://m.edsoo.ru/ff0d26ca
5 [IpakTuyeckas pabora Ne 2 «Pa3nenenue cmeceil (Ha 1 0 1 bubmuoreka [IOK
IpUMepe OYMCTKH MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
6 ATOMEI H MOJICKYJTH1 ! 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUECKUX 1 0 0 bubmuoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
8 [IpocThie u COXKHBIE BENIECTBA 1 0 0 https-//m.edsoo.ru/f0d2a6c
but6mmorekxa [IOK
? ATOMHO-MOICKYJIAPHO® yueH#He ! 0 0 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. X UMHYECKAS bubnuoteka [JOK
10 1 0 0
dbopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocurtensHasg aToMHas Macca. OTHOCUTEIbHAS bu6nunorexa LIOK
11 1 0 0
MOJIEKYJISIpHas Macca https://m.edsoo.ru/ff0d323c
bubnunoreka LIOK
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B COEIUHEHNU 1 0 0 https-//m.edsoo.ru/f0d350c
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bu6nmoreka [IOK

13 KomnuectBo Beniecta. Mois. MossipHast macca htps://m.edsoo.ru/f0d5230
DOu3nYeCcKue U XUMUYECKHE SBICHUS. X UMUYECKas bubmuorexa [JOK
14
peaKkius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus NPOTEKAHU XUMUYECKUX PEAKIUN bubmnorexa LIOK
p y P peaxil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUSI MACChl BEIIECTB. XUMHUYECKHUE bubnmnoreka HOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamdecTBa, MacChl BELLIECTBA 110 bubmmoreka [JOK
17 o
YPaBHEHUSIM XMUMUYECKUX pEaKLUi https://m.edsoo.ru/ff0d5708
13 Kiaccupukanus XUuMIUYeCKUX peakiuii (COeTMHCHHSI, bubnnoreka [JOK
pa3JIoXKeHUs, 3aMellleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBII-2HUUKIIONEIUCT. bubmoteka [JOK
O0o001IeHNEe U CHCTeMAaTU3alns 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTponsHas pabora Nel no Teme «Bemiecta u bubmuoreka [IOK
XUMHUYECKHUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras Bo3ayxa. Kucinopox — bubnnorexa [JOK
21
AJIEMEHT | MPOCTOoE BemecTBo. O30H https://m.edsoo.ru/ff0d448e
2 DuU3nYECKUe 1 XUMUYECKHE CBOMCTBA KUCIOPOIa bubmuoteka [JOK
(peakuuu okucienus, ropenue). [lonsatue o0 okcumax https://m.edsoo.ru/ff0d4614
23 Croco0bI MoTydeHust KUCIIOpo/ia B 1abopaTopuu u bubnnorexa [JOK
IIPOMBILNUIEHHOCTH. [IpuMeHeHne Kucnopoaa https://m.edsoo.ru/ff0d497a
TermoBoi 3(pPEeKT XUMUYECKONW pEAKLIUH, [IOHITHE O
24 TE MOXI/IMI/I?I)S():KOM ABHCHUU Emo-u u , bubmaorexa LIOK
p P ’ https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUAX
75 TomnuBo (He(dTh, yroiab U MeTaH). 3arpsi3sHeHNEe BO3/yXa, bubnuotexa [JOK
CIOCOOBI €T0 TPEIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpaxTrueckas padota Ne 3 o reme «llonydyenue u bubmuoteka [JOK
coOMpaHHe KUCIOPO/Ia, U3YUYEHUE eT0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopox — 31neMeHT U IPOCTOE BELIECTBO. bu6muoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 PusnuecKkue 1 XUMUIECKUE CBOMCTBA BOJAOPOIA. bubmuoteka [IOK
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CrniocoOblI Moy4eHus U IpUMEHEHHEe BOI0poaa

https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KHCIIOTAX U COJISIX bubmnorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 [TomyromoBast KOHTpOJIBHAS paboTa buGnuorexa [JOK
yroa P P hitps://m.edsoo.ru/ff0d4dd0
31 [Ipaktuyeckas padora Ne 4 o teme «llomyuenue u Bu6muoteka [JOK
cobupaHue BOJOpoa, U3yUYEeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
. N bubnunorexa LIOK
32 MounspHslii 00bEM Ta30B. 3aKOH ABOTaIpo https://m.edsoo.ru/f0d542e
33 Brruucienus o0b€Ma, KOJIMYECTBA BEIECTBA ra3a 1o €ro bubnunoreka LIOK
M3BECTHOMY KOJIMUYECTBY BEIIECTBA MU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00bEMOB ra30B 110 YPAaBHEHHIO PEAKIIMU Ha bubnnoreka [JOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIIEHUH T'a30B https://m.edsoo.ru/ff0d5708
35 ®dusnyecKue 1 XUMHUUECKHE CBOMCTBA BOJIbI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
. bu6nmorexa LIOK
36 CocraB ocHoBanwuii. [TonsTre 06 HHIUKAaTOpaX hitps:/m.edsoo.ru/f0d59e2
Bopna xak pactBoputens. HacbllieHHbIe 1
37 HeI—JIlaCBI epHHBIe paCTBO bl Mag::OBaﬂ 0JIs BEIllECTBA B bubmmorera LTOK
" pacTBOpEL. A H https://m.edsoo.ru/ff0d5b40
pactBope
[Ipaktrueckas padota Ne 5 mo reme «IIpurorosnenue
38 aimo OB C onpe €J1€HHOM MaccOBOM poneﬁ bubmmorera LTOK
p p" pen A https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHas padora Ne3 no reme «Kucnopo. bu6muoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTaB, Ki1accu(pUKaIys, HOMEHKIIATypa bubmorexa TOK
AR : e, P https://m.edsoo.ru/ff0d664e
41 [TonyuyeHne u XMMUYECKHE CBOMCTBA KUCIIOTHBIX, bu6muoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMs: cOCTaB, KIacCU(pUKaIs, HOMEHKIIATypa bubmorexa HOK
) ’ T, yp https://m.edsoo.ru/ff0d67ca
43 [lonmydyeHue u XUMHYECKHE CBOMCTBA OCHOBAHUIM bubnmoreka [JOK
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https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccudukaius, HOMEHKIATypa buGnuorexa [JOK
) ’ > My https://m.edsoo.ru/ff0dfee2
45 ITonmydenue 1 XMMHUUECKHE CBOMCTBA KUCIIOT Bubmiorexa LIOK
¥ https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOJTyYeHHUS, bubnmnoreka HOK
46 N
XAMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpaktrueckas padora Ne 6. Pemenne
47 SKI:JHG I/IMGHTaJIr;)HI)IX 3aa4 1o reMe «OCHOBHBIE KJIACCHI Bubmiorexa LIOK
p a . https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUI
['eneTnueckast CBA3b MEXKYy KJIACCAMH HEOPTaHUYECKUX bub6nunorexa LIOK
48 N
COCIMHCHUM https://m.edsoo.ru/00ad9as50
. bubnuoreka [{OK
4
9 O0001IeHre U cucTEMAaTH3alNs 3HAHUI hitps://m.cdsoo.r/00ad9ch?
50 Konrtponsnas pabora Ne4 o teme "OCHOBHBIE KI1acChl bubnmnoreka HOK
HEOPTraHUYECKUX COCAMHECHU" https://m.edsoo.ru/00ad9ela
51 [IepBrie monbITKH KJIACCUPUKALNN XUMUUYECKUX bubnmnoreka HOK
371eMeHTOB. [IoHATHE O IrpynIax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
[lepuoauueckuii 3axkon u [lepuoanueckas cucrtema bubmuoreka [IOK
52
XUMHYECKHX d1eMeHTOB [. 1. MeHaeneeBa https://m.edsoo.ru/00ada52¢c
53 ITepuonasl, TPYIIIEL, TOATPYIIIIEI Bubmnorexa HOK
PHOJIBL, TPYIITIEL, OArPYII https://m.edsoo.ru/00adas52c
but6mmorekxa [IOK
4 TPOEHHUE aTOMOB. TaB aTOMHBIX siep. M30Tonbl
5 Crpoerne aromos. Coc 0 Acp. KI30TO https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnuotexa [JOK
Ilepuonnueckon cucremsl [. 1. Menneneena https://m.edsoo.ru/00ada6bc
XapakTepHUCTUKAa XUMHYECKOT0 DJIEMEHTA 110 €r0
56 HOJ?OX(CI?I/IIO B Ilepnomnueckoii cucreme /. Bubmnorexa HOK
p T https://m.edsoo.ru/00ada824
Menneneena
3uauenue [leprnogndeckoro 3aKkoHa JJIs pa3BUTHS HAyKH
PHOA A e YK bubmuorexa [{OK
57 u npaktuku. J[. 1. MenaeneeB — y4€HbI, Ie1aror 1

rpaKJIaHUH

https://m.edsoo.ru/00ada96e
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DIIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKHUX bubmmoreka [JOK
58 1
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
>9 Honnas XuMuecKas Bk 1 https://m.edsoo.ru/00adac34
60 KoBanenTHast nosnsipHasi XUMUYECKasi CBA3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHas XUMHYECKasl CBSA3b 1 Bubmaorexa ITOK
https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 Crenens okucenus 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIINH 1 Bubmorexa HOK
https://m.edso00.ru/00adb076
bubnunorexa LIOK
64 OKUCIUTENU U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
65 PeseprHblit ypok. O000IIeHNE 1 CUCTEMAaTH3AIHSA 1 Bbubmoteka [JOK
3HAHUU https://m.edsoo.ru/00adb486
66 [IpomexyTouHas aTTecTanus 1
67 PesepBHblil ypok. O600111€HHE U CHCTEMAaTH3alINs 1 bubmuoreka [IOK
3HaHUU https://m.edsoo.ru/00ad9cb2
63 PesepBHblit ypok. O000111I€HNE U CUCTEMaTH3aIHS 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Beer Konrpoas IIpakruy uudposbie
cero HBIE ecKme o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 [lepuonnueckuii 3akoH. [lepnonnueckas cucrema 1 0 0 bubnmoreka [JOK
xuMuuyeckux anemeHToB 1. Y. Menaeneera https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 1 0 0 bubnuoreka [IOK
3JIEMEHTOB TIEPBBIX TPEX NEPHUOJIOB https://m.edsoo.ru/00adb6b6
Knaccudukanus u HoMeHKIaTypa HEOPraHUIEeCKUX bubnuorexa [JOK
3 1 0 0
BCIICCTB https://m.edsoo.ru/00adb7e2
Buapl XMMUYECKO CBSA3U U TUIIBI KPUCTAIUIMYECKUX bubnuorexa [JOK
4 v 1 0 0
PpEWETOK https://m.edsoo.ru/00adbacb
Bxonnas kouTpoibHas pabota Nel mo teme
5 «IToBTOpEHUE U yriTyOaeHHe 3HaHUI OCHOBHBIX 1 1 0
pa3zennoB Kypca 8 Kiaccay
Knaccudukanms XuMuueckux peakiiyii mo pa3auaHbIM bubnnoreka [JOK
6 1 0 0
MpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTue o ckopocTu Xumuyeckou peakuuu. llonstue o 1 0 0 bubnuotexa [JOK
T'OMOI'€HHBIX U T€TEPOr€HHBIX peakIuax https://m.edsoo.ru/00adbe9a
[TonsiTHE O XMMUYECKOM paBHOBECHHU. DaKTOPHI,
8 BJIMSIOIINE HA CKOPOCTD )IzHMqucxoﬁ eaKI_[I/IE)/I u 1 0 0 Bubmiorexa IJOK
p P https://m.edsoo.ru/00adc28c
TTOJIOXKEHNE XMMUYECKOTO PABHOBECHS
9 OKHCIINUTEILHO-BOCCTAHOBUTEIILHEIE PEAKITNHT 1 0 0 bubmorexa [IOK
p https://m.edsoo.ru/00adcade
Teopus anexrTponuTnueckoil nucconrannu. CuiabHbIE U bubnnoreka [JOK
10 1 0 0
cia0bIe SJIEKTPOTUTHI https://m.edsoo.ru/00adcd68
. bu6mmoreka [IOK
11 HNonHble ypaBHEHHUS peakuit 1 0 0
P peaxtt https://m.edsoo.ru/00add448
12 XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE 1 0 0 bubmuorexa [JOK
MIPEACTABICHUI 00 AIEKTPOTUTHUCCKON AUCCOUAITNH https://m.edsoo.ru/00add5d8
13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 1 0 0 bu6mmorexa [{OK
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AIICKTPOJUTHYECKON JUCCOIHAITIT

https://m.edsoo.ru/00add8b2

14 [TonsiTue o runponuse coneu bubmnorexa [IOK
https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 O060011eHrEe ¥ cucTeMaTh3auus 3HaHUI hits:/m.edsoo.ru/00addd 12
16 [TpakTuyeckas padora Ne 1. «Pemenune bubmumorexa [IOK
JKCIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
17 KonTponbhas padota Ne2 o teme «NeKTpOIUTUYECKAs bubnuoreka [IOK
JIACCOIUAINS. XUMUYECKHAE PEAKI[MUA B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO01as XxapakTepUCTHKA raIOreHOB. XMMHYECKHe bubnuorexa [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bubnnoreka [JOK
CBOMCTBA, NOJIy4eHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Ipaktuueckas pabora Ne 2 o teme «llomydyenue bubnuorexa [JOK
COJISTHOM KHMCJIOTBI, U3yYEHHE €€ CBONCTBY https://m.edsoo.ru/00ade348
1 Brrunciienus Mo ypaBHEHHSIM XUMHYECKUX PEAKIUH, bubnuorexa [JOK
€CII OJIMH U3 PEAareHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488
bu6nmoreka [JOK
22 OOm1ast xapakTepucTHKa 31eMeHTOB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AsnnoTtpornHsie MoauuKanuu cepbl. HaxoxaeHnue cepol
23 ueé copez[HHeHI/Iﬁ s n(fmpol;[e. XI/II;/II/ILIGCKI/IC (ioﬁCTBap Bubmiorexa IJOK
https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, cTpoeHne, GU3NIECKUE U XUMUUYECKHE bubmuorexa [JOK
CBONCTBA https://m.edsoo.ru/00ade802
75 Oxcupl cepbl. CepHast KUCIIOTa, GU3HIECKUE U bubnmoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JeKAIUE B OCHOBE
26 MPOMBIIIIJICHHOTO CTI0CO0a TOTYYEeHHS CEPHON KUCIIOTHI. bubnmoreka [JOK
XHUMHYECKOE 3arpA3HEHNE OKPYKAIOILEH Cpebl https://m.edsoo.ru/00adec8a
COEIMHEHMSIMU CEPBI
27 B . bu6mmoreka [IOK
BIYHUCIIEHHE MAaCCOBOM JOJIM BbIXOJa MPOAYKTa PEaKIun

https://m.edsoo.ru/00adec8a
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OO6m1ast XxapakTepucTrKa 3JeMeHTOB VA-Tpyniibl. A30T,

bubmuoreka [JOK

28 acCIpOCTPaHEHHUE B PUPOAE, (PU3NUECKUE U
pactipoctp N pupone, ¢ https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOWCTBA
29 AMMuak, ero puznyecKue 1 XuMHUYEeCKIe CBONCTBA, bubnmoreka [JOK
IIOJIy4€HHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TonyromoBast KOHTpOIBHASI paboTa
31 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue bubnuoreka [IOK
aMMUaKa, U3y4eHHUE €ro CBOMCTB https://m.edsoo.ru/00adf180
3 A3OTHas KuCoTa, €€ (u3nuecKue u XuMUIeCKue bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE
33 MUHEPAJIBHBIX yI0OpeHH. XMMHUYECKOE 3arpsi3HEHUE bubmorexa [TOK
o ) https://m.edsoo.ru/00adf518
OKpY’Karolllel Cpeibl COEAMHEHUSIMU a30Ta
34 ®ochop. Oxeun docdopa (V) u pochopras kucnora, bubnuorexa [JOK
(bU3MYeCcKre U XUMUYECKHE CBOMCTBA, TIOJIYICHUE https://m.edsoo.ru/00adf68a
Hcnons3zoBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX bubnnoreka [JOK
35 . o
yaoOpeHuit. 3arpsisHeHre NpupoaHoi cpensl pocharamu https://m.edsoo.ru/00adfc20
VYraepon, pacpocTpaHeHHe B IpUpoJe, Gpuzndeckue u bubnnorexa [JOK
36 9
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yriaeposaa, ux GU3NIECKUe U XUMUIECKHE
BT YTIICPOL ¢ bubnuotexa [JOK
37 CBOMCTBA. DKOJOTHYECKHE MPOOTIEMBI, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaom yriepona (IV)
38 VYrosbpHas KUCIOTA U €€ CONn bubmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padora Ne 4 mo Teme "l[lonyuenue
39 IJ)1e1<1/1c:noro raza KauectBenHnas peax I/IZ—[II-Ia KapOoHaT- bubmorexa LIOK
T " ’ peakt p https://m.edsoo.ru/00ae027¢e
HOH
40 [lepBoHayabHBIE TOHATHUS 00 OPraHUYECKUX BEIIECTBAX bubmuorexa [IOK
KaK 0 COCIMHEHUAX Yriepoaa https://m.edsoo.ru/00ae054¢
41 Kpemuuii u ero coennHeHust bubmorexa LIOK
p A https://m.edsoo.ru/00ae080a
42 ITpakTuyeckas padora Ne 5. Pemenue bubnuoreka [IOK
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OKCIICPUMCHTAJIBHBIX 3ajJiayd 110 TEME «Baxneimme
HEMCTAJJIbI U UX COCOUHCHUS)

KonTponbnas padora Ned4 mo teme «BaxHeiimme

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

bu6mmoreka [IOK

43
HEMETAJIJIBI U UX COCIUHCHUS https://m.edsoo.ru/00ae0el18
OO6m1ast XxapakTepruCTHKa XUMUUYECKHUX AJIEMEHTOB —
44 MeTaIoB. MeTajnueckasi CBsI3b U METaJNIMYeCcKas bubnuorexa [JOK
KpUCTa/uIM4ecKast pemérka. @usnyeckue CBOMCTBa https://m.edsoo.ru/00ae103e
METAJIIOB
45 XUMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUUYECKUM bubnnoreka [JOK
psAI HAPSKEHUN METaJIOB https://m.edsoo.ru/00ael 156
OO011ue croco0s! mojrydeHnst MeTauioB. CIUIaBhl.
46 BI)IIII;I/ICJIGHI/IH o aB}}]IIzHI/IﬂM XUMHAYECKHUX PEaKIIUU Bubmiorexa LHOK
M peaxiH, https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEareHTOB COJICPIKUT MPUMECH
47 IlonsTue o Koppo3uu METAIIIOB Bubmiorexa ITOK
pp https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
4
8 Ilenounbic MeTaIbI https://m.edsoo.ru/00ae14b2
49 OKCHIBI U TUIPOKCHUIIBI HATPUS U KAIUSA bubanorexa LIOK
A Ap A p https://m.edsoo.ru/00ac14b2
50 Illenoyno3eMeIbHBIE METAJIIbI — KAJIBIIUK U MarHui Bubmmorexa [IOK
https://m.edsoo.ru/00ael5e8
51 Bakueiinme coefMHEHNUSA KLU Bubmiorexa [HOK
A 1 https://m.edsoo.ru/00ael5e8
52 O000111eHIE U CUCTEMATH3AIUS 3HAHUI
53 JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS Bubmioreka [IOK
yetp https://m.edsoo.ru/00ae1 886
54 [IpakTuueckas padbora Ne 6 no teme "JKEcTkocTh BOABI 1 bubnnoreka [JOK
METO/bl €€ ycTpaHeHus" https://m.edsoo.ru/00aclae8
. bu6mmorexa [IOK
35 ATIOMHHR https://m.edsoo.ru/00aelc64
56 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA bubnorexa [IOK

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

57 Kemeso 1 https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
58 Oxcupl, Tunpoxrcusl u conn xenesa (I1) u xenesa (111) 1 hitps://m.edsoo.r/00ae35¢6
59 O000111eHIE U CUCTEMATH3AaLU 3HAHUI 1
IIpaxTrueckas padora Ne 7. Pemenne
60 BKI:():HCTI/;{MGHT:HI;HH)I; 3a7a4 I1o Ifelxlzl «Baxuerimnine 1 Bubmorexa HOK
P & https://m.edsoo.ru/00ae3de8
METAJUIBl U UX COEINHEHUI
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUM,
61 €CJIM OJTMH U3 PEareHTOB JIaH B U30BITKE WIIA COACPKUT 1 bubnnoreka [JOK
npuMecH. BoruuciaeHus: MaccoBOM JT0JIM BBIXO/1a https://m.edsoo.ru/00ael1750
MPOAYKTA PEAKIIHI
62 O000111eHIE U CUCTEMATH3ALU 3HAHUI 1
63 BemectBa u Matepuanbl B TOBCEIHEBHOM KU3HU 1
yeJoBeKa
64 XHUMHYECKOE 3arpsI3HeHUE OKPYKAIOIIEH CpeIbl 1 Bubmiorexa [HOK
P Py m pen https://m.edsoo.ru/00ae3f50
65 ITpomexxyTouHast aTTecTamus 1 Bubmmorexa [IOK
p yT 1t https://m.edsoo.ru/00ae4270
66 Pose XxviMHu B pelleHnn YKOJIOTHYECKUX IPOo0IEM 1 Bubmiorexa [HOK
p p https://m.edsoo.ru/00ae4270
PezepHblil ypok. O600111€HHE U cCCTeMaTH3alus bubnuoreka [IOK
67 N 1
3HaAHUU https://m.edsoo.ru/00ae0dOa
68 PezepBHblil ypok. O600111€HHE U CCTeMaTH3alus 1 bubnnorexka [JOK
3HAHUH https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* Xumus, 8 kiace/ Pynsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 00IIECTBO
«3narensctBO «IIpocBenienue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o0IIeCTBO
«3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

1. Kuaura g yreHus no Heopranndeckod xumuu: Ku. s yyammuxcs: B 2 4. —
M.: IIpocBemenue, 2019r.

2. Kpaysep b., ®pumantn M. Xumus. JlabopaTopHbli NpakTUKyM. — M.:
Xumus, 2020r.

3. Ky3nenoa H. E., IllatanoB M. A. OOyueHue XWMHH Ha OCHOBE
MEXIpeIMETHON nHTerpaunn. 8—9 k. — M.: Benrana-I"pad, 2018r.

4. Xumus. UnarepecnHsie ypoku: 13 3apyOexHOro onbitTa npenoaaBaHusi / ABT.-
coct. B. H. T'onmoBuep. — M.: HIIDHAC, 2018r.

5. Wrpemmuep I'. U., IMuuyruna I'. A. lugaktuyeckue Urpbl Ipu 00ydeHUU
xumun. — M.: JIpoda, 2019r.

6. I'apa H.H. Xumus: ypoku B 8 ki1.: mocooue misa yuurens /H.H. 'apa. — M.:
[Ipocsemenne, 2020r.

7. Tabpycesa H. W. PaGouas Ttetpanp. 8 kiacc. [locobue mist yuammuxcs. - M.:
[Ipocsemenue, 2022r.

8. Xumus. 8 kmacc. YueOnuk (aBropbl O. C. I'abpuensu, 1. I'. OctpoymoB,
C.A. Cnanxos), 2022r.

9. T'abpuensn O.C., Octpoymona W.I'. HactonbHast kHura yuutens. Xumus. 8
k1., 2021r.

10.ITpoBepounbie U KOHTPOIbHBIE paboThI. 8 Kinacc (aBTopbl O. C. ['abpuensH,
. B. Tpury0uak).

11.Xumust B TecTtax, 3ajadax M ynpaxHeHusix. 8 kimacc (aBtopel O. C.
["aGpuensn, U. B. Tpury6uax).

12. bpeiirep JI.M. Hecrangaptaeie ypoku. Xumus. 8,10,11 wmaccer / JIL.M.
bpeiirep. — Bonrorpan: Yuurens, 2018.

13.Pageukuii A.M., T'opmikoBa B.II., Kpyrnmukoa JI.H. [unmaktuyeckuii
Matepuan Mo Xumuu mig 8-9 kimaccoB: mocobwe nmns yuurtens. — M.:
[Ipocsemenue, 2019.

14.Xomuenko N.I'. «COopHUK 3a/1a4 U yNPaXKHEHUN 1O XUMHH TSI CPEIHEH
mKoJel» M.; « Hoas Bomnay, 2022.

15.CoBpemMeHHBIE TEXHOJIOTMU B MPOIECCE MpPenojaBaHus XUMHUH / ABT. —
coct. C.B. Jlennedep, O.B. Kntounukosa. — M.: 5 3a 3nanus, 2017. — 112c.

16.Ky3nenosa H.E., IlatanoB M.A. OOydeHue XUMHUU Ha OCHOBE
MEXIpPEeIMETHOM HHTerpanuu: 8 — 9 kjaccel: Y4eOHO-METOAMYECKOe
nocobue. — M.: Benrana-I'pad, 2018. — 352 c.



17. I'anbirnaa U.B. CoBpeMeHHbIE TEXHOJIOTHH NIPENoJaBaHus xumuu : 8 — 11
KJIACChI: yaeOHO-MeTouyeckoe mocodue / .B. Nanpiruna, JI.B. I'ansiruna,
H.IT. BockoboitankoBa. — M.: Bearana-I"pad, 2016. — 160 c.

18.T'abpuenssn O.C. XUMHUYECKUM HSKCOEPUMEHT B IIKOJIE : y4eOHO-METOJ.
nocobue / O.C. I'abpuensu, H.H. Pynos, B.1. Toakyno. — M.: [Ipoda,
2020. - 304 c.

19. I'apa H.H. Xumus: ypoku B 9 ki1.: mocobue s yuurens /H.H. T'apa. — M.:
IIpocsemienue, 2020.

20. I'abpycesa H. W. PaGouas TeTpans. 9 knacc. [locobue s yuanuxcs. - M.:
IIpoceemienue, 2021r.

21.Xumus. 9 knacc. YueOnuk (aBropsl O. C. I'aOpuensn, U. I'. OctpoyMoB,
C.A. Cnagxos), 2022r.

22.T'abpuensn O.C., Octpoymona W.I'. HacronpHas kaura yuutens. Xumus. 9
Ki., 2021r.

23.T'abpuensan O.C., bepeskun I1L.H., YmakoBa A.A. u ap. Xumus. 9 knacc:
KOHTPOJIbHBIE W MpoBepouHble padboThl K yueOHuKy O.C. ['aOpuensina
«Xumus. 9 kinacey. M.: Ilpoda, 2021r.

24 .EnsxoBa T.M. Baexnaccuas pabdora nmo xumuu / T.M. EnsixkoBa; - M.:
Hpoda, 2019r.

25. KypHan «XuMHs B LIKOJIEY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru ['azera «XumMusi» u caiT 115 yuurens «5 uay Ha ypok
XUMUD)

http://him.1september.ru Equnas xomexuust [{OP: TlpenmeTrHast koJuiekius
«XUMUD

http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-Hay4YHbIE
skcriepuMeHThl: xumus. Komnekuust Poccuiickoro o0mieoOpa3oBaTenbHOTO
noprana

http://experiment.edu.ru  AJIXUMUK:  caiir  JL.IO.  AnukGepoBoii
http://www alhimik.ru Bcepoccuiickass onuMmiuana NIKOJIbHUKOB MO XHUMHUU
http://www.chemistry.ru JlncraHIMOHHAs oJlIMMIuazga  II0 XUMHU:

TEJICKOMMYHUKAIMOHHBIN o0pa3oBaTeIbHBIMI IIPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry ~ /[uctaHuMOHHBIE
IBPUCTUYECKHE OJIMMITHA]IBI o XUMUHU
http://www eidos.ru/olymp/chemistry 3anumarensHas xumusi http://www
104.webstolica.ru Knaccuduxanust XUMUYECKUX peakiui
http://classchem.narod.ru  KouTpen — Xumuss mis Bcex: ydeOHO-
UH(OPMAIMOHHBIN CauT

http://www. nanometer.ru OHJIaHH-CIPABOYHUK XHMHYECKUX DJIIEMEHTOB
WebElements



http://webelements.narod.ru  Tlomymsiprast ~ OMOIMOTEKAa  XUMHYECKUX
AJIEMEHTOB

http://n-t.ru/ri/ps Caitit Alhimikov.net: yueOHbIe U CIpaBOYHbIE MaTEPUAIIBI 1O
XUMUHU

http://www. alhimikov. net Caiittr Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru  Caiitr «BupTyanbHas XUMHYECKasl  IIKOJIA»

http://maratakm.narod.ru Caitt «Mup XUMUU»
http://chemistry. narod.ru XuMuK.py: CaiT 0 XUMHUHU
http://www.chemport.ru Xumuueckuiét ceppep HimHelp.ru: yueGHbie u
CIIPaBOYHBIE MaTepHuabl
http://www himhelp.ru Xumusa: Marepuansl «Bukuneaum» — cBOOOAHOM
SHIUKJIONEINU

http://ru.wikipedia.org/wiki/Xumust XumMus I BCeX: HWLIIOCTPUPOBAHHBIC
Marepuasibl 1o  OO0mIed, OpraHuYecko ¢  HEOPraHWYECKOM  XUMHUH
http://school-sector.relarn.ru/nsm Xumus u xu3Hb — XXI Bek: Hay4yHO-
NOMYJISIpHBINA KypHan http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com
[[IxonpbHUKAM O XUMHUHU: CalT XuMu4yeckoro Qakynaprera Antl'Y
http://www chem.asu.ru/abitur DnektpoHHass OMOIMOTEKa IO XUMUU U
TEXHUKE

http://rushim.ru/books/books.htm  DnexkrponHass  OubnmoTreka  y4eOHBIX
MaTepuaioB 1o XUMUHU Ha nopTrase Chemnet
http://www.school2.kubannet.ru Ouuuknonenus «IIpupoga Hayku»: Xumus
http://elementy.ru/chemistry
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