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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
KaueCTBECHHbIC XapaKTepUCTUKHU COJICp>KaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COIepKaHMUS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs riIo0aabHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1eH 1 (QYHKIIMOHATILHON I'PaMOTHOCTH,

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCUOHAILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJaroru4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XWMHH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHWUU CHUCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEaAKIui, B (GOPMUPOBAHUH U PA3BUTUU MO3HABATEIHLHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yUarOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJE YMEHUM OOBICHATH M OIICHUBATH SIBJICHUSA
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHa4ya/JbHbIe XMMHUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YENOBEKA. XMMHS B CUCTEME HayK. lejla M BEIIECTBA.
®u3nuecKkue CBOKMCTBA BELIECTB. ArperaTHoe coctossHue BeuecTB. [loHATHEe 0 MeTO1ax MO3HAHUS B XUMUHU.
YucTele BemecTBa U cMecu. CiocoObl pa3iejieHUsl CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XMUMHYECKUX 3JIeMEeHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHYECKHUX 3J€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHocuTenbHash aTomHas Macca. OTHOCUTENbHas MOJIEKYyJspHas Macca. MaccoBas Joiid
XAMHYECKOIO 3JIEMEHTA B COCIMHEHUU.

KoymuectBo BemecrBa. Moisib. MousipHass macca. B3auMoOCBSI3b KOJIMYECTBA, MAacChl W YHCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€Tol mo hopMynaM XMMHUYECKUX COSTUHEHHI.

®u3nueckue U XMMHYECKHUE SIBJICHUA. XHMMHUYECKass peakuus U €€ NMPU3HAKU. 3aKOH COXpaHEHUs
Macchl BEIIeCTB. XHWMHUYECKHe YypaBHeHHs. Kiaccupukanus XUMHYECKUX PEAKIUi (COequHCHHS,
pa3lioKEeHUs1, 3aMEILICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHYECKOI MOCY0M, MpaBuiaMu paboThl B 1aOOpaTOpUH U MpuéMaMu OOpaleHHs ¢
1ab0paTOPHBIM O00OPYIOBAaHUEM, U3YYCHHE U OMUCaHUE (U3MUYECKUX CBOWCTB OOpPa3I[OB HEOPTaHHMYECKUX
BEICCTB, HaOmrojeHue (u3mdecknx (TUIABICHHWE BOCKA, TasHUE JIbJla, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE M KOHJCHCAllMs BOJBI) U XUMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAHHE MEIHOH IMPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIICHWH, HAOJIOJeHHEe | OINUCAaHUE MPHU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiui (pas3iokeHue caxapa, B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwus,
pasnoxenue ruapokcuaa mean (I1) mpu HarpeBaHuu, B3aMMOICHCTBHE Keite3a ¢ pactBopom conu meau (11,
U3y4eHHE CMOcOOOB pa3[eNeHus CMeceil: ¢ TMOMOIIbI0 MarHurta, (QUIbTPOBAaHUE, BBIIAPUBAHUE,
TUCTHIIISAIMS, Xpomarorpadusi, MPOBEIECHUE OUYUCTKHA IOBAPEHHOM COJIM, HAOJIOIEHWE U OIUCaHHe
pe3yJIbTaTOB MPOBEAECHUS OIbITA, WUIKOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MACChl, CO3JIaHHE MOJIEJIeH
MOJIEKY (IIIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — anemeHT U mpocTtoe BeuiecTBo. HaxoxneHnue
KHCIIOpOJia B MpHUpoAe, pU3nYecKrue U XuMudeckue cBoiictBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoa. CriocoObl OMYYEHHsT KUCIOPO/ia B TaOOpaTOPUU M MPOMBINIIIEHHOCTH. KpyroBopoT Kuciopoa
B mipupojie. O30H — aIoTpoIHas MoAU(UKAIIHS KUCIOPOAA.

TemnoBoit 3pPeKT XUMUYECKON peaklny, TEPMOXHUMHUUYECKHE YPAaBHEHUS, IK30- U YHAOTEPMUUYECKUE
peakiuu. TormauBo: yroib U MeTaH. 3arpsA3HEHUEe BO3/lyXa, YCUICHHE MapHUKOBOTO 3 dexTa, pa3pylieHue
030HOBOTO CJIOS.

Bomopon — snemeHT u mpoctoe BemiecTBO. HaxoxkneHue Boaopoaa B mpupoje, (u3MuecKkue H
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oTy4deHus. KUcIoTsl U comu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBorcTBa Bojbl. Boaa kak pactBopurenb. PacTBopbl. HachlllieHHbIE 1 HEHACHIIIEHHBIE
pacTBOpbl. PacTBOprMOCTh BeliecTB B Bojae. MaccoBas J0Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOWCTBA
BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MpUpOAE U B KU3HM uenoBeka. KpyroBopoT Boabl B IPHUPOJE.
3arpsi3HeHUE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus  HEOpraHWYeCKUX  COEIMHEHUH. Oxcunpl. Knaccudpukanus  okcuaoB:
coneoOpa3ymoire (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasyromue. HoMeHkatypa OKCHIOB.
Pu3nyecKnue 1 XMMUYECKUE CBOMCTBA OKCUAOB. I1onyuenne okcuios.

OcHoBanms. Knaccudukanus ocHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHOBaHMS. HomeHknaTypa
OCHOBaHWH. PU3MYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMi. [lomyueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamnus xucnor. Homenknatypa kuciaor. @usndyeckue M XUMHUYECKHE CBOMCTBa
kucnor. Pan akruBHoctu metaiuioB H. H. bekerosa. [lonyueHue kucior.



Conu. Homenkiarypa coseit. @u3ndeckue 1 XuMU4YecKre cBoMcTBa cosieid. [lomydyenue comnen.

I'eHeTnyecKas CBA3b MEXAY KJIAaCCAMH HEOPraHUYECKUX COCIUHCHHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpENeICHue COJCepXKaHUs KHCIOpoJa B BO3AyXe, IIOJydyeHHe, CcoOupaHue,
pacro3HaBaHUE U U3Y4YEHHE CBOMCTB KHUCIOpOJa, HAOIIOJEHUE B3aUMOJICHCTBUS BELIECTB C KHCIOPOAOM U
yCIIOBHUS BO3HUKHOBEHHS U TNPEKpallleHUs ropeHus (1moxapa), O3HAKOMIIEHHE C o0Opa3lamMu OKCHIOB U
OINHCaHHE UX CBOMICTB, MOJy4YeHUE, cOOMpaHMe, paCllO3HaBaHUE U M3YyYEHHE CBOMCTB BOpOpona (ropeHue),
B3auMojieiictBue Bojopoga ¢ okcuaoMm wmeau (ll) (BO3MOXKHO UCHONB30BaHHE BUICOMATEPUATIOB),
HaOJro1eHne 00paslioB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH PACTBOPEHHS BELIECTB
C PAa3NIMYHOM PpAaCTBOPUMOCTBIO, IIPUTOTOBJICHHE pACTBOPOB C ONPEACIEHHOW MAacCOBOM  monel
pPAcTBOPEHHOIO BELIECTBA, B3aMMOJIEHCTBME BOJBl C MeETaJUIaMU (HaTpUeM M KajblieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HCCIEI0BaHUE OOpa3l0B HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB, HAOJIIOJICHHME HM3MEHEHUS OKPAaCKM HWHIMKATOPOB B PACTBOpPAaxX KHUCIOT M INEIOYEH, U3ydeHHE
B3auMmojieiictBua okcuaa meau (ll) ¢ pactBopoM cepHON KHCIOTBI, KHUCIOT C METallaMH, peakIui
HEUTpaau3aluuy, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METala JAPYIUM U3
pacTBOpa COJIM, PELIEHUE 3KCIEPUMEHTAIbHBIX 3a/lad 0 TeMe «BaxHeillne Kiacchl HEOPraHUYECKHUX
COCIMHEHUI».

Iepuonuyeckuii 3axkoH u [lepuoagnueckas cucrema xumn4ueckux jaeMenToB /I. U. MenaeneeBa.
Crpoenne atoMoB. XuMu4ecKkasi ¢Bi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbBIC PEAKIIUH

[TepBble NONBITKY KJIACCU(PUKALMN XUMUYECKUX 3J1€MEHTOB. [[oHATHE O rpynnax cXOJHBIX JIEMEHTOB
(LIeoYHbIE U LIEJI0YHO3EMEIbHBIE METAIbl, TaJOreHbl, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yloT
am(oTepHble OKCHUJIbI U TUAPOKCH/IBI.

[Tepuognueckuii 3axkoH. llepmonnueckas cucrema xumuueckux diemeHtoB [[. M. Menneneesa.
Kopotkonepuoanas u anmuaHONIEproaHas Gpopmbl [leproanyeckoil cucTeMbl XUMHUECKUX dneMenToB 1. U.
Menpeneesa. [lepuoast u rpymmbl. @U3MUecKuil CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIAa U TPYIIIBI
JJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHsl. CTpoeHne 37IeKTPOHHBIX 000104eK
aToMOB nepBbIx 20 xumuueckux 3nemeHToB Ilepuonnyeckoii cucremsl /. 1. Menneneesa. Xapakrepuctuka
XMMHYECKOI0 3JIEMEHTA IO ero nojoxeHuto B [lepuoanueckoit cucreme . . Mennaeneena.

3aKOHOMEPHOCTH H3MEHEHHs paJnyca aTOMOB XHMMHYECKHX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO IPyNIaM M NepruoJam.

3nauenue llepmonnueckoro 3axkoHa u [lepuogudeckol CUCTEMBI XMMHMYECKHUX DJIEMEHTOB JUIS
pa3BuTHsA Hayku U npaktuku. [{. . MenzaeneeB — yd€HbIN U TPaXAaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (MOJsipHass W HEMOJISAPHAsA) CBs3b. JIEKTPOOTPULIATEIBHOCTD
XUMHYECKHX 3JIeMeHTOB. VIoHHas1 CBSI3b.

Crenenp okucieHus. OKUCIMTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. lIporecchl OKUCIEHHUS U
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3yyeHre oOpas3IoB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOAEWCTBHE THAPOKCHIA IMHKA C
pacTBOpaMu KHCIOT W IIEJN0Yel, MPOBEJACHUE OIBITOB, HWUIIOCTPUPYIOIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peaKkuil (ropeHne, peakuu pa3ioKeHus, COSIMHEHNS).

Mesicnpeomemmuuie cea3u

Peanuzanus MeXnpeaIMETHBIX CBSA3€M NpU HM3YYEHMM XHMHUU B 8 KJIacC€ OCYIIECTBISETCS 4epes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATUN, TaK U MOHITHH, SBJISIOIIUXCS CUCTEMHBIMU
JUISL OT/IETIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO011e ecTeCTBEHHO--HAYYHBIE MOHATHUS: HAYYHbIM (PaKT, TMIIOTE3a, TEOPUs, 3aKOH, aHAIIU3, CHHTE3,
KJaccu(uKanus, MEepUOAUYHOCTb, HAOIIOJACHUE, SKCIEPUMEHT, MOJICJIMPOBAHUE, H3MEPEHHE, MOJEIb,
SIBIICHUE.

®uznka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJA, HU30TOIbI, PaAHOAKTUBHOCTD,
MOJIEKYJa, DSJIEKTPUYECKHM 3apsij, BEIIeCTBO, TelO0, O00BEM, arperaTHOe COCTOSIHME BeIlecTBa, Tas,
¢u3nuecKre BeTUUHHBI, €IMHUILIBI U3MEPEHHsI, KOCMOC, TUIAaHETHI, 3BE3/1b1, CoNHIIE.



buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TOJE3HBIE NCKOITAEMbIe, TOTUTHRO,
BOJIHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuus

[lepuonnueckuii 3akoH. Ilepronuueckas cucrema xumudeckux snemeHtoB [[. M. Menneneena.
CtpoeHue aTromMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XHMMHYECKHUX OJJIEMEHTOB IEpPBBIX TPEX
MEePHUOJIOB, KaJIMs, KaJblUs U UX COCMHEHUN B COOTBETCTBUU C MOJOKEHUEM 3JIeMeHTOB B Ilepuonnueckoi
CUCTEME U CTPOECHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUAbl XMMHUYECKON CBS3U. THIBI KPUCTANTMYECKHX PEIIETOK, 3aBUCHMOCTD
CBOICTB BeIlleCTBA OT THUIA KPUCTATUIMYECKON PEIIETKU U BUJIa XUMUYECKOU CBSI3U.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKMX BEIIECTB. XMMHYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTaHMYECKUX COCIUWHEHUN, T€HETUYECKasi CBSI3b HEOPTaHMUECKUX
BEIIIECTB.

Knaccudukanus XUMHUYECKHX peakUMi M0 pa3IuyHbIM MpU3HAaKaM (10 4YHCIy M COCTaBy
YUaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(DQeKTy, MO H3MEHEHHWIO CTEMEHEH OKUCICHUS
XUMHYECKHX 3JIEMEHTOB, 1O OOPAaTHMOCTH, 1O YYacCTHIO KaTalu3aropa). JK30- H DHIAOTCPMUUYCCKUE
peaKkuu, TEePMOXUMHUYECKIE YPaBHEHUS.

[TonsiTrie 0 ckopocTu xuMuyeckoil peakuuu. [loHstre 06 0oOpaTUMBIX U HEOOPATUMBIX XUMHUUYECKUX
peakmusix. [loHATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o karaimze. [lonsTue o
XUMHUYECKOM paBHOBecHU. DaKTOphl, BIUAIOINIME HA CKOPOCTh XHUMHYECKON PEaKIUU U TIOJIOKCHUE
XUMHYECKOT'O PAaBHOBECHUS.

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC peaxumu, SIEKTPOHHBIH OanaHc OKHUCJIUTETHHO-
BOCCTaHOBUTENIBbHON peakuuu. CocTaBlieHUE YPaBHEHHM OKUCIMTEIbHO--BOCCTAHOBUTEIbHBIX PEAKLUN C
UCTIOJIF30BaHUEM METO/Ia AIEKTPOHHOTO OaaHca.

Teopust 3NMEKTPOTUTUYECKON TUCCOLUAIUMHN. DJIEKTPOIUTHI U HEINEKTPOIUTH. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALMU BEIIECTB C PAa3IMYHBIMH BHUJAMU XUMHUYECKOW cBsi3U. CTENeHb IUCCOLHUAIUU.
CuiibHBIC U CJTa0bIe DJIEKTPOTUTHL.

Peakuuu noHHOrO 0OMeEHa. Y CclIoBUS IPOTEKAaHUS peaKIMii HOHHOTO0 0OMEHa, MOJIHbIE U COKpAIIEHHbIE
WOHHBIE YypaBHEHHs peakuuid. CBOHCTBa KHUCIOT, OCHOBAaHHMW U COJel B CBeTe NpeCTaBICHUN 00
3JIEKTPOJIUTUYECKON Aucconnanuu. KauecTBeHHbIe peakiinu Ha MOHBI. [loHsITHE O THApONIN3E COJEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJESIMH KPUCTAUIMYECKHX PEHIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U
HEMETAJUIOB (TpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpHUJA HATpHsl), MCCIEAOBaHUE 3aBUCHUMOCTHU
CKOPOCTHM  XUMHYECKOW  peakIHu OT  BO3JCHCTBUS  pa3NUYHbIX  (DaKTOpPOB,  HCCIEIOBaHUE
3JIEKTPONPOBOAHOCTH PAaCTBOPOB BEIIECTB, MPOLIECCa AUCCOIMAIIMM KUCIIOT, 1IeI04eil 1 conel (BO3ZMOXKHO
WCIIOJIb30BAaHUE BHUIEO MAaTEPHAIOB), TMPOBEJCHUE OIBITOB, WJUTIOCTPUPYIOUIUX TPU3HAKK TMPOTEKAHUS
peakiuii HOHHOTO oOMeHa (oOpa3oBaHHME Ocalika, BbIIETICHHE Tra3a, O00pa30BaHHE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPhl  OKUCIMTEIHHO-BOCCTAHOBUTEIBHBIX  peakuuid  (TOpeHHe, peakiuu
pa3lioKeHUsI, COSMHEHNS), PACII0O3HABAHNE HEOPTaHUUYECKUX BEIIECTB C TTOMOIIBIO KAaU€CTBEHHBIX PEaKITHil
Ha MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasnibl M MX coeIUHEHNS

OO0mass xapakTepucTuka ramoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CtpoeHne u (PU3nUeCKre CBOWCTBA MPOCTHIX BEIIECTB — raJOT€HOB. XMMHUUYECKHE CBOMCTBA HA
npuMepe xJopa (B3aUMOJEHCTBHE C MeTallllaMu, HeMeTalllamH, Iueiaouyamu). XiopoBonopoa. ConsHas
KHCJIOTa, XUMHYECKUE CBOMCTBA, NOJIy4eHHEe, IPUMEHEeHHe. [[elicTBUe XJI0pa U XJI0POBOJAOPO/Ia HA OPTraHU3M
yesioBeka. BaxxHelnme Xaopuibl M UX HaX0XKJIEHUE B IPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHd okucieHus. CtpoeHue M (uU3NYECKHE CBOWCTBAa MPOCTHIX BEUIECTB — KHUCIOPOJAa M CEpBHI.
AmoTponHble MOAU(PHUKAMU KUCIOpOJia U cepbl. XUMUUYECKUE CBOMCTBa cepbl. CepoBOAOPOI, CTPOEHHUE,
dusnyeckne U XUMUUeckue cBoicTBa. OKCHABI CEphbl KaK MPEICTAaBUTENH KUCIOTHBIX OKcuAoB. CepHas



KHCIO0Ta, (U3NYECKMe U XHUMHUYECKHe CBoicTBa (oOmIuMe Kak MpeAcTaBUTeNsl Kiacca KHCIOT U
cnenuduyecke). XuMUYECKHe peaklny, JeKalie B OCHOBE MPOMBIIIIEHHOTO croco0a MoydeHus cepHon
KUCIIOTHL. [Ipumenenue cepHoi KUCIoThl. CoNMM CepHOM KUCIIOTHI, KAaUeCTBEHHAs! peaKIus Ha CylIb(haT-uoH.
Haxoxnenue ceppl U €€ COCAMHEHUH B IpUpOJe. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEW Cpelbl
COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsa3HEHHWE BO3AyXa U BOJAOEMOB), CIIOCOOBI  €ro
MPEeIOTBPALCHUS.

O6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCJICHHUS. A30T, pacmpocTpaHeHHEe B Mpupoae, (U3UYECKHEe W XHUMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupone. AMMHAK, ero (u3uuecKkue W XUMHUYECKHE CBOWCTBA, MOJIy4YCHHE H
npumenenue. Conu aMMOHUS, UX (PU3MYECKHE U XMMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha HWOHBI aMMOHHS. A30THasg KHUCIIOTa, €€ MolydyeHue, (pu3Mveckrue U XMMHUYECKHE CBOMCTBA
(oOme Kak TpeAcTaBUTENs Kiacca KUCIOT M crenuduueckue). Vcmonbp3oBaHue HHUTPATOB M COJIECH
aMMOHHMSI B KaueCTBE MMHEPAIbHbIX YyAOOpeHHH. XHMHUECKOE 3arps3HEHHE OKpY)KAIOIIEeH cpeabl
COCIMHEHUSIMU a30Ta (KHUCIIOTHBIC JOXIM, 3arpsi3HEHHWE BO3JyXa, MHO4YBbl M BojxoémoB). Docdop,
ajutoTpornable Moaudukamuu docdopa, duzmdeckue m xumuueckue cpoiicTBa. Okcua docdopa (V) u
docdopHas kucnora, GU3MYECKHE W XMMHUYECKUE CBOMCTBa, monydeHue. Mcmonp3zoBanue ¢ocdaToB B
KayeCTBE MUHEPAJIbHBIX y100pEeHUI.

Ob6mas xapakrepuctuka 31eMeHTOB IV A-rpymnmbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTEMEeHH OKUCJICHHs. YTIEpOoJ, aJuIOTPOIHbIe MOAU(DUKAIINY, PACTIPOCTPAHEHUE B MPUPOJE, PU3UUECKHUE U
XUMHUYECKHE CBOMcTBA. Ancopbuus. KpyroBopor yriepoaa B mpupojae. OKcuasl yriiepoaa, ux (Gpu3udeckue
U XUMHYECKHE CBOWCTBA, NEHCTBUE HA YKUBbIE OPraHU3MBbI, MOJyYEHUE U NPUMEHEHHE. DKOJIOIMUYECKHe
npoOsieMbl, cBsi3aHHBIE ¢ oOKcugoMm yriepoga (lV), rumore3a rn00aibHOrO TMOTEIUICHUS KIUMAaTa,
MapHUKOBBIN AP deKT. YTonbpHas KUCIO0Ta U €€ CONH, UX (U3NYECKUE U XMMUYECKHE CBOICTBA, MOIYYeHHUE U
npuMeHenne. KauectBeHHas peaknus Ha kKapOoHAT-MOHBL Vcmonp30BaHne KapOOHATOB B OBITY, MEIHIIMHE,
IPOMBIIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHavanbHbIe TOHATHSA 00 OPraHMYECKHUX BEIECTBaX KaK O COSAMHEHUSX yriepoja (MeTaH, 9TaH,
STHUJICH, alleTUJICH, 3TaHOJ, TTIMIEPHH, YKCYCHast KucnoTta). [IpupoaHbie HCTOYHUKHU YTIEBOJAOPOAOB (YTrob,
IPUPOJHBIN ra3, HedTh), MPOAYKTHl MX NepepadboTku (OEH3MH), UX pOJib B OBITY U IPOMBINIIEHHOCTH.
[TonsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKHUpaxX, OesiKax, yrieBoJax — U UX pOJId B )KU3HHU YEJIOBEKa.
MarepranbHOE €AMHCTBO OPraHUYECKUX U HEOPTraHUUECKUX COECIUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBa, MojydeHHe U mnpumeHeHue. CoenuHeHHs
KpeMHus B npupojie. O6mue npeacrasiaenus 06 oxcuae kpemuus (1V) u kpemuuesoit kuciaore. CUIUKATHI,
UX HCIOJBb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHelline CcTpoUTeIbHbIE MaTepUasbl: KepaMUKa,
CTEKJIO, LIEMEHT, O€TOH, *Kee300eToH. [Ipo0iaeMbl 0e30macHOro UCMoIb30BaHUS CTPOUTEIBHBIX MaTEPHAIOB
B [IOBCE/IHEBHOM JKH3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHMYEeCKHX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX peaKI1il Ha XJIOpUA-UOHBI U HAOII0/IeHNE TPU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTPaXKaroIue
¢u3nueckue M XUMHUYECKHE CBOWCTBA TaJlOTEHOB M MX COEIUMHEHUH (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE C 0Opa3laMu XJIOpUJOB (TAJOTEHUIOB), O3HAKOMJIEHHE C OOpa3liamu
ceppl U €€ coeAMHEHHsIMH (BO3MOXKHO MHCIIOJIb30BaHHE BHJIEOMATEpPHANIOB), HaOJIO/IEHHE Tpolecca
oOyriIMBaHUS caxapa IOJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIOTBHI, HM3Y4YE€HHE XUMHUYECKUX
CBOWCTB pa30aBJICHHONl CEpHON KHCIOTHI, MPOBEACHUE KAaueCTBEHHOM peakuuu Ha CyiabpaT-uoH U
HaOJI0/IeHue MpU3HaKa e€ MPOoTEeKaHMsl, 03HaKOMJIEHHE ¢ (U3MUECKUMH CBOWCTBaMU a3oTa, (pochopa u ux
coeuHEHUN (BO3MOXKHO HCIOJb30BaHUE BHUAEOMAaTepuaioB), oOpa3liaMu a30THBIX U  (PochopHbIX
ynoOpeHuii, mojiydyeHue, cobupaHue, paclo3HaBaHWE U U3YyYEHHE CBOICTB aMMuaka, NpOBeJEHHE
Ka4eCTBEHHBIX pPEaKUWid Ha HOH aMMOHHS U (ocaT-HOH M HU3yYeHHE NPU3HAKOB HX NPOTEKAHUS,
B3aMMOJICIICTBME KOHLEHTPUPOBAHHOM A30THOM KHUCIOTBI C MeIbl0 (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEpHUAIOB), M3y4y€HHE MOJeJe KpUCTAIUIMUYECKUX pemeToK anmasza, rpadura, ¢Qymiepena,
03HAKOMJIEHHE C MPOIECCOM aJCOPOLUN PACTBOPEHHBIX BEILECTB aKTMBUPOBAHHBIM YIJIEM M YCTPONHCTBOM
POTHBOra3a, MoJyueHHe, cooupaHue, paclo3HaBaHUe U U3yYeHHUE CBOICTB YIJIEKUCIIOrO ras3a, IpoBe/leHHe



KaueCTBCHHBIX pEaKIUid Ha KapOOHAT W CHJIMKAT-MOHBl W HW3Yy4YEHUE TMPU3HAKOB WX MPOTEKAHMUS,
O3HAKOMJICHHE C MPOAYKIHMEH CHIMKATHOW MPOMBINIJIEHHOCTH, PEHICHHWE SKCIEPUMEHTAIBHBIX 3aJad M0
TeMe «BakHelme HeMETaUIbl M UX COSIMHCHUS.

MeTaJ/jibl M MX COeTUHEHNS

OOmas XapakTepucTUKa XMMHYECKUX 3JEMEHTOB — METAJJIOB HAa OCHOBAHMM HMX IIOJIOKEHUS B
[lepuoauueckoit cucreme xumudeckux siemMeHToB J[. M. MenneneeBa u crtpoeHusi aromMoB. CTpoeHue
MeTaJI0B. MeTajuinueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKash PelIeTKa. DIEKTPOXUMUYECKUI Psij
HanpspKeHUH MeTayuioB. Du3nyeckne M XMMHUYECKHE CBOMCTBA MeTayuioB. OOIIue crmocoObl MOTyYeHHS
MeTaisioB. [ToHSITHE O KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Kopposuu. CrutaBsl (CTamib,
YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U MMPOMBIIIIICHHOCTH.

[llenounble Metamnael: nosiokeHue B Ilepuogumueckoil cucrteme xumudeckux siaeMeHtoB J[. U.
MenieneeBa, CTpOCHHE UX aTOMOB, HaxoxjeHue B mpupoje. dusnueckue M XUMUYECKHE CBOICTBa (Ha
npumepe Hatpus U Kanus). OKCUIIbI U TUAPOKCUABI HaTpust U Kanus. [I[puMeHeHne menoyHbIX METauioB U
UX COCOUHEHUN.

[IlenoyHo3emMenbHbICE METAUIBl MarHuid W Kaiblui: TookeHue B Ilepuogumueckoil cucreme
xuMudeckux anemeHToB /. 1. Mengeneesa, cTpoeHre X aTOMOB, HaXOXK/ECHHE B pupoae. Puznueckue u
XUMHUYECKHE CBOMCTBAa MarHus W Kajublius. Bakuelmue coenuHeHust Kaublus (OKCUI, THAPOKCHII, COJIH).
KécTkocTh BOIBI U CIOCOOBI €€ yCTpaHEHUSI.

AnmtoMunuii: nosioxxenue B Ilepuomaumyeckoil cucreme xumudeckux annemeHToB JI. M. MeHneneena,
CTpOCHHE aTOMa, HaXOXKJeHUE B pupoae. Pusnyeckne u XMMHUSCKHAE CBOWCTBA alFOMUHUS. AMQPOTEpPHBIC
CBOMCTBA OKCHJIa U THAPOKCU]IA ATFOMUHHSL.

Kenezo: mnonoxenue B llepumoamyeckoir cucreme xumuueckux syiemeHToB JI. M. Menneneea,
CTpOCHHE aToMa, HaxoXJeHue B mnpupoje. dusznyeckue M XUMUUYECKHUE CBOMCTBa kene3a. OKCHUbL,
ruapokcuabl ¥ conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U Moy4eHHUE.

Xumuueckuii Ixcnepumenm:

O3HAaKOMJICHHE ¢ oOpa3laMu METaUIOB M CIUIAaBOB, HUX (U3MYECKUMHU CBOICTBaAMH, H3ydCHHE
pe3yNbTaTOB  KOPPO3UM METAIOB  (BO3MOXKHO HCIOJIB30BaHHWE BHJIEOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSI OKCHJA KaJbIlMs W HATpusl ¢ BOJOM (BO3MOXKHO HKCIIOJb30BAaHUE BHUICOMATEPUATIOB),
MCCJIEIOBAHHE CBOMCTB KECTKOW BOJIBI, IPOIIECCAa TOPEHHUS Kele3a B KUCIOPOo/ie (BO3MOKHO UCIIOIb30BAHKE
BUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHWS KAuyeCTBEHHBIX pEAaKIMHd Ha MOHBI: MAarHus, KaJblLUs,
amomuHus, 1uHKa, ckeneza (II) u sxemesza (Ill), memu (Il), HaGmromeHne M oOmUcaHUE MPOIECCOB
OKpaIlIMBaHUs TJIaMEHU MOHAMH HATPUs, KaJus M KaJbIHUs (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB),
uccieoBaHle aM(OTEpHBIX CBOMCTB THAPOKCHIA QIIOMHUHUS M THAPOKCHAA IIMHKA, PEIICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelme MeTaibl U UX COSAUHEHUS».

XuMus M OKpyKamouas cpeia

BemectBa u Marepuansl B MOBCEHEBHON KU3HHU YeJIOBEeKa. be3omacHoe MCMOIb30BaHUE BEUIECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBast momMoIp npyu XMMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKPYXKAaroliei cpefsl (TpeaenbHas AOMycTHMas KOHIICHTPAIUs BEIECTB,
nanee — [1/1K). Poas XxuMuu B penieHUH 3KOJIOTHYECKUX TPoOIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mescnpeomemnuie ceazu

Peanuzanusi MeXnpeaMETHBIX CBA3€H NMpPU HM3YyYEHWH XUMHHM B 9 Kjacce OCYLIECTBISIETCS uepes
WCITOJTIb30BaHNE KaK OOIMUX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK W TOHSATUM, SBIISIONINXCS CHCTEMHBIMH
JUTSL OTJICTIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mmue ecTecCTBEHHO-HAyYHbIE TIOHATHS: HAy4YHBIA (akT, TUMOTE3a, 3aKOH, TEOpPHUs, aHAIHU3, CUHTES,
KIacCcUpUKalus, MEePUOAUYHOCTh, HAONIOCHUE, JKCIEPUMEHT, MOJENHpPOBAaHUE, H3MEPEHUE, MO/IENb,
SIBIICHUE, TAPHUKOBBIN 3 (DEKT, TEXHOTOTHsI, MAaTEPUATIBI.

®dusnka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUI, W30TOIBI, PaTlOaKTHBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKHUI 3apsiji, TPOBOIHUKH, MTOTYITPOBOIHUKH, TUIJIEKTPUKH, (DOTOIIIEMEHT, BEIIECTRO,
Teno, 00BhEM, arperaTHOe COCTOSIHHE BEIEeCTBa, Ta3, pacTBOP, PACTBOPUMOCTD, KPUCTAILTUYECKAs perIéTKa,



CIUIaBbI, (PM3UYECKUE BEIUYMHBI, CIUHHIIBI W3MEPEHHUs, KOCMUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3MIHI,
Connue.

buonorus:  ¢dorocwHTe3, nbIXaHme, Ouocdepa, OSKOCHCTEMa, MHUHEpAIbHBIC  YIOOpPEHUS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTLI, MATATCIIbHBIC BCIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPOJIbI, MTOJIE3HBIC UCKOMIAEMbIC, TOTUIHBO,
BOJIHBIC PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIC PE3yJbTAaThl OCBOCHUS IPOrPAMMbI OCHOBHOT'O OOILIEr0 0Opa3oBaHMs JIOCTUTAIOTCS B
Xoae 06yquI/151 XUMHUHU B CIUHCTBC yqe6H0171 M BOCHHTATEIHHOMN JACATCIBHOCTH B COOTBCTCTBHHU C
TPaJUIMOHHBIMUA POCCHUCKHMH COLIMOKYJIbTYPHBIMU M TyXOBHO-HPABCTBCHHBIMH LICHHOCTSIMH, ITPUHSTHIMH
B 00IIeCTBE PAaBHJIAMH M HOPMaMH MOBEJICHUS M CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHHS, CAMOPa3BUTHS
U COIMaNN3aIiy 00yJarommxcsl.

JInuaoCTHBIC PE3YyIbTAaTbl OTpPaAXKAKOT TI'OTOBHOCTH 06yqa}01111/1x09[ PYKOBOJACTBOBATLCA CHUCTEMOH
MO3UTUBHBIX ICHHOCTHBIX OPHEHTAIMH U PaCUIMPEHHE OIbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTu:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

ONCHHOCTHOI'O OTHOIICHUA K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUUCCKOMY U HAYYHOMY HACJICAUIO,
MOHMMAHUsSI 3HAYCHUS XUMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOILIECTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHOM MH(OpMALKEH 0 HEePEIOBbIX TOCTHKECHHUIX U OTKPBITUSIX MHUPOBOW M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOHCTBE MUpPA U OOIIECCTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEICTABICHUSI O COLMAIbHBIX HOPMax M IMPaBUIIaX MEKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHKaTHBHON KOMIICTEHTHOCTH B OOILECTBEHHO MOJIC3HOM, Y4eOHO-UCCIIeI0BATENILCKOI, TBOPUECKOIT U
JIPYTUX BHUJAX JIE€ATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HONW COBMECTHOW JESATEIbHOCTH MPHU BHIIOJHEHUH
y‘~I€6HI)IX, MMO3HABATCJIIbHBIX 3aJa4, BBIIOJHCHUU XHMHUUYCCKHX OKCICPHUMCHTOB, CO3JaHUU y‘Ie6HI)IX
IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIN B TPOLECCE ITON Y4eOHOH JesaTeNbHOCTH,
TOTOBHOCTH OIIGHMBATh CBOE TIOBEIEHHE W TIOCTYNIKH CBOMX TOBAapHILIEH C TO3MUIMH HPABCTBEHHBIX WU
MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCJIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHUSI:

MHPOBO33pPEHYECKUE TPEACTABICHUS O BEIIECTBE W XHMHYECKOH pPEaKIHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABISIOIIME OCHOBY JUIS MMOHMMAHUS CYIIHOCTH Hay4HOH
KapTUHBI MHpa, MNOPEACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA IMPUPOABI, B3aUMOCBA3AX
YeJIoBeKa ¢ TPUPOTHON CPEIOi, O POJIM XUMHH B MO3HAHUM ITHX 3aKOHOMEPHOCTEIH;

NIO3HABaTeIbHBIE MOTHBBI, HANPaBJICHHBIC Ha MOJYYEHHE HOBBIX 3HAHWH MO XUMHHU, HEOOXOIMMBIE
s OOBSICHEHHMsT HAONIOJAaeMbIX TMPOIECCOB W SIBICHHWH, TO3HABATEIbHOW, WH(QOPMAIMOHHOW W
YUTATEIbCKOM KYyJIbTYpbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSATEIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOU, JOCTYITHBIMU TEXHHUYECKHUMHU CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOY4YeHHI0O ¥ IO3HAHHWIO, JI0O0O3HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTh K
caM000pa30BaHMIO, TIPOSKTHOH W  HCCIEAOBATENbCKOW AEATENBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHS B JajbHeHIIeM;

4) popMHUpPOBaHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHUE IICHHOCTH >W3HU, OTBETCTBEHHOTO OTHOULICHUS K CBOEMY 3/I0pPOBBIO, YCTaHOBKM Ha
3I0POBBI 00pa3 >KU3HH, OCO3HAHHE INOCIEACTBHA W HENPUSTHE BPEAHBIX IMPUBBIYEK (yMOTpeOIeHHs
QIIKOTOJIs, HAPKOTUKOB, KYPEHHsI), HEOOXOJMMOCTH COOJIOJICHHSI TIpaBHJI 0€30MacHOCTH TPH OOpaIeHUH C
XUMHNYECKUMH BEUIECTBAaMU B 6I)ITy n peanLHoﬁ KU3HU,



5) TPy10BOT0 BOCIIMTAHMS:

WHTEpEC K MPAKTUYECKOMY M3yYCHHIO MPOeccCuidl M Tpylda pa3InyHOTO POJa, YBAKECHHE K TPYAy U
pe3yJibTaTaM TPYAOBON JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUU MO
XUMHH, OCO3HAHHBIM BHIOOP WHAMBHUIYAIbHOM TPAaeKTOPUU NPOAOIDKEHHS O0Opa3oBaHUS C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIICITHOM
po)eCCHOHAIBHON JIESITEIBHOCTA M Pa3BUTHS HEOOXOIWMBIX yMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npodeCCHOHAIBHOM CpeJie;

6) 3K0JI0rH4eCcKOro BOCIIHUTAHHUS:

IKOJIOTHUYECKH IeIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE e
CyIIECTBOBaHMS, ITOHUMaHWE IIEHHOCTH 3J0pOBOTO M Oe3omacHoro oOpa3a J>KHW3HH, OTBETCTBEHHOE
OTHOIIIEHHUE K COOCTBEHHOMY (PM3MUECKOMY U MICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
MPaBHII OE30MACHOTO TTOBEICHUS ITPH pabOTe C BEIIECTBAMH, & TAK)KE B CUTYAIHSIX, YTPOKAOIIUX 3J0POBBIO
W SKU3HHU JTI0JICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IOJy4aeMble IPH HM3YUYCHUH XUMHUH, JUIS PEHICHUS 3aiad,
CBSI3AHHBIX C OKPYXKAIOIIEH NPUPOAHOM CpPEHOi, i TMOBBIILICHUS YPOBHS SKOJOTHYECKOW KYJIbTYPHI,
OCO3HAHHUS TJI00ATBFHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM U MyTeH MX PElIeHUs TOCPEICTBOM METO/I0B
XHUMHHU, 3KOJOTHUYECCKOT'O MBIIIJIICHUA, YMGHI/UI pYKOBOIICTBOBaTI)CSI nm B HOBH&B&TCJII)HOfI,
KOMMYHUKATUBHON M COLIMATIBHOM ITPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B COCTaBe MeTaHpeI[MCTHI)IX p€3yJII)TaTOB BBIACIAKOT 3HAYUMBIC IJIA (1)OpMI/Ip0BaHI/I$I MI/Ip0B033peHI/I$I
oOlieHay4YHble TIOHATHUS (3aKOH, TEOpHs, MPUHIIMIL, THMOTE3a, (PakT, cucrema, Mpolecc, SKCIEPUMEHT U
JPYToe.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M MO3BOJSIOT Ha OCHOBE
3HAHUA W3 STUX MPeAMETOB (OPMUPOBATH MPEJCTaBICHHE O IIEIOCTHON HAYYHOW KapTHHE MHpa, U
YHUBEpCaJbHbIE Yy4eOHBbIC NeHCTBHS (TIO3HABATENbHBIC, KOMMYHUKATHUBHBIC, PETYJSTHBHBIC), KOTOpPHIC
obecrieunBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOATEIBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
yueOHON JesITeNbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

Ba3zoBble JJornyeckue aelcTBys

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMLI JIOTHUYCCKOT'O MBIIIJIICHUS HpI/I 0OCBOCHHNU 3HaHI/II>'IZ paCKpBIBaTB CMBICJT
XUMHUYECKUX TOHATUN (BBIACNATH WX XapaKTepHbIE MPU3HAKHU, yCTaHABIUBATh B3aWMOCBS3b C JPYTUMHU
MOHSITUSIMH ), UCTIONIb30BaTh OHSITUS JIJIsl OOBSICHEHUS OTAENBHBIX (DaKTOB U SIBIICHUH, BBIOUPATh OCHOBAHUS
nu KpI/ITepI/II/I JJISL KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX BCHICCTB U XUMHUYCCKUX peaKHI/Iﬁ, yCTaHaBJ'II/IBaTI) HpI/IIII/IHHO-
CIIEICTBEHHBIE CBSA3M MEXIy OOBEKTaMU H3Y4YEHHMsS, CTPOUTH JIOTMUECKHE DPACCYXKJEHUS (MHIYKTHUBHBIE,
JENYKTUBHBIE, 110 aHAJIOTUH), IENIaTh BBIBOJIBI U 3aKIIIOUEHUS;

YMEHHE TPUMEHATh B TMPOLIECCE TMO3HAHUS TOHATHS (TPEIMETHBIE U  MeTampeIMEeTHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUH, IPEOOPa30BbIBATh IIMPOKO MPHUMEHSEMBIE B
XUMHU MOJIEIbHBIC TMPEJCTABICHUS — XWMUYECKHH 3HaK (CHMBOJI 3JIEMEHTa), XUMHUYecKas QopMmyna
ypaBHEHHE XHUMHUYECKOM pEaKIUu — TMpU peHIeHUH Yy4eOHO-TIO3HABATENbHBIX 3373y, C Y4YETOM DITHUX
MOJIeTIHHBIX MPEACTABICHUI BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU M3y4aeMbIX 0ObEKTOB
— XHUMHUYCCKHUX BCIICCTB W XHUMHUYCCKHX peakunﬁ, BBIABJIIATH 06HII/IG SaKOHOMepHOCTI/I, HpI/I‘-H/IHHO-
CJICACTBCHHBIC CBA3U U HpOTI/IBOpe'-II/ISI B Hsyqaeme HpOHGCC&X " SIBJIICHUAX.

basoBble ncciienoBarebcKue 1eCTBHA.

YMEHHUE HCHOJb30BaTh IMOCTABJIEHHBIE BOIMPOCHl B KAaueCTBE WMHCTPYMEHTA IO3HAHMS, a TAKXKE B
Ka4uyeCTBE€ OCHOBBI IJIs1 q)OpMI/IpOBaHI/ISI TUITIOTE3HI 110 npOBepKe HpaBI/IJ'H)HOCTI/I BBICKA3bIBACMBIX CY)KI[eHI/II\/’I;

npuOOpeTeHNue OmnbplTa 1O IUIAHMPOBAHWIO, OpraHM3alliM W TPOBEACHUIO  YUYEHHYECKUX
JKCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M IMPOIECcCca, CAMOCTOSITETFHO TIPOTHO3UPOBATh €r0 Pe3yabTar,
dbopMynupoBaTh 0000IIEHUS U BBIBOJIBI IO Pe3yabTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh
OTU€T 0 IpoAeIaHHOI paboTe.

PatGora ¢ undopmaumeii:

yYMEHHE BbIOMpATh, aHAJU3UPOBATh W MHTEPIPETUPOBATh MH(OPMALMIO PA3IUYHBIX BUIOB U (popm
MPEJICTAaBICHUS, TOIYy4aeMyl0 U3 pPa3HBIX HCTOYHUKOB (HAy4HO-TIOMYNSpHAS IUTEpaTypa XUMHUYECKOTO



CoJlep’KaHusl, CIpaBOYHbIE MOCOOus, pecypchl MHTepHeTa), KpUTHUECKHU OLIEHWBATH NMPOTHUBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO HH(OpMAITHIO;
YMEHHE TPUMEHATh pPA3IMYHbIE METOAbl M 3alpochl MpU MOHCKE M oTOope uHboOpManuu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JUIS BBHIMOJTHEHHUS YYEOHBIX U TIO3HABATEIBHBIX 3a/1ad
OMpeAcnéHHOr0  TUMA, MNPUOOPETeHHWE OIbiTa B O00JAacTH  HUCHOJB30BaHUS  HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUM, OBJa/IeHUE KYJIbTYPOi aKTUBHOI'O UCIIOJIb30BAHUS PA3IMYHBIX OUCKOBBIX
CUCTEM, CaMOCTOATEIbHO BBIOMpATh ONTUMAIbHYIO (QOpMy MpeAcTaBieHUs HUHPOpMALUU U
WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4M HECIIOKHBIMU CXEMaMH, TuarpaMmmMamu, ApyrumMu Gopmamu rpaguku u
UX KOMOHMHALIMSIMU;
YMEHHE HMCMOJIb30BaTh U aHAJIU3UPOBATH B Ipoliecce YUeOHOM U HcCIe0BaTeNIbCKON J1eATeIbHOCTH
UHGOPMALIMI0O O BJIMSHUM TNPOMBIIUIEHHOCTH, CEJIbCKOIO XO3fHCTBa W TpPaHCIOpPTa HA COCTOSHHE
OKpY>Karolle NPUPOIHON CPEBI.
KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ el CTBHUS:
YMEHHMsI 33/1aBaTh BOIPOCHI (B XOJ€ Auanora u (Uiu) TUCKYCCHM) IO CYIIECTBY 00CYXIaeMOil TeMblI,
bopMynUpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEITIOKEHHOM 3a/1a4H;
YMEHHSI TPEJCTaBISITh MOJYyUYECHHBIC pE3YyJIbTaThl MO3HABATEIBHON JCSITEILHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JeNaTh NPE3CHTAINI0 PE3YJbTaTOB BBITOJHECHUS XUMHYECKOTO JKCIIEPHUMEHTA
(;1abopaTtopHOro omnbITa, 1a00PATOPHOI pabOTHI 10 HUCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);
YMEHHsI Y4eOHOro COTpYIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOM MO3HABaTENbHON W
UCCIIEIOBATEIILCKON JIEATEIFHOCTH TPU PEIICHHH BO3HHMKAIOIIUX IMPOOJIEM Ha OCHOBE y4yé€ra OO0ImuX
WHTEPECOB M COTJIACOBAHUS TO3UIIHH (00CYKIeHUSI, 0OOMEH MHCHHSIMH, «MO3TOBBIC IIITYPMBI», KOOPIUHAIHIS
COBMECTHBIX JICHCTBUI1, OMpe/iesieHne KPUTEpUEB MO OIICHKE Ka4eCTBA BHIIOJHEHHOU PabOTHI U IpyTHeE).
PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITEIbHO ONpPEACNATh LEeNH JIEATENbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh W TPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIHHOCTh, BBIOMpATH Hamboee
a¢dexTrBHBIE CIOCOOBI pelleHrs Y4eOHBIX U MO3HABaTENbHBIX 3a7ad, CAMOCTOSTENIbHO COCTaBISTh WIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM JCHCTBHI MpPH BHINOJHEHUH 3a/laHUi ¢ y4&€TOM MOJyYeHUs
HOBBIX 3HaHWH 00 M3ydaeMbIX O0BEKTaX — BEIIECTBAX U PEAKIHSIX, OICHUBATh COOTBETCTBUE MOTYYCHHOTO
pe3yabTaTra 3asBICHHOW IIETH, YMEHUE HCIOJIb30BATh M AHATU3UPOBATh KOHTEKCTHI, MpeaiaracMble B
YCJIOBUH 3aJaHUN.
MNPEAMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMeTHBIX PE3yIbTAaTOB IO OCBOCHHIO 00SM3aTEIBHOTO COJEPKAHMWS, YCTAaHOBJICHHOTO
naHHoM (enepanpHO paboyeil mporpaMMoOl, BBIIEISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIC 3HAHWUS,
YMEHHUsI U CIIOCOOBI AeHCTBHM, crierupudeckue sl MpeAMETHON 00macTu «XUMHUS, BUBI 1€ATeIHHOCTH TI0
MOJTy4YEHUIO0 HOBOTO 3HAHMS, €r0 MHTEPIpPETaIluH, TPeoOpa30BaHUIO U TPUMEHEHHUIO B PA3TUYHBIX Y4EOHBIX
Y HOBBIX CHUTYAIIHSIX.
K xoniy oOydenust B 8 kjacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPa)KaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHI:
® PpAacKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHH: aTOM, MOJIEKYJIa, XUMHUYCCKHI DIIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS U HEOAHOPOJHAs), BAIEHTHOCTH,
OTHOCHUTEIIbHAsI aTOMHAsi M MOJICKYJIsipHAst Macca, KOJTMYECTBO BEIECTBA, MOJIb, MOJISIpHAST Macca,
MaccoBasi OISl XHMHUYECKOTO JJIEMEHTa B COCIWHEHHH, MOJISIPHBIA OOBEM, OKCHI, KHCJIOTa,
OCHOBAaHHE, COJb, DIIEKTPOOTPHIATEIIFHOCTh, CTENEHh OKHUCIICHHUS, XWMHUYECKash peaKIlvs,
KIacCHU(UKALUs PEaKIUil: PeaKkIy COSAMHEHUS, PEaKIUU DPA3JI0KECHUS, PEaKIUU 3aMeIICHHS,
peakiuu 0OMeHa, 9K30- U SHJIOTEPMUYECKHE PEaKINH, TeraoBor d(D(eKT peakiuu, siapo aTtoma,
AIIEKTPOHHBIN CJION aToMa, aTOMHasi OopOHTalb, paguyc aToMa, XMMHUYECKasl CBs3b, MOJSpHAs U
HETIOJISIpHAsl KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, WOH, KaTHOH, aHMOH, PacTBOp, MaccoBas OIS
BelecTBa (IMPOIEHTHAS KOHIICHTpAIHsl) B PacCTBOPE;

® UTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHSATHI M MPUMEHSATH 3TH TOHSATHS MPH
OTIMCAHUU BEIIECTB U UX MPEBPAIECHUII;



UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OpPMYT BEIIECTB U YPaBHEHHIA
XUMHYECKUX PEAKIUM;

OTIPE/ICNIATh BAaJCHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCJAMHEHUSAX, CTEICHb OKUCICHHS
DJIIEMEHTOB B OHMHAPHBIX COCIAWHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIAcCy
COCTMHEHUH 10 opMyIiaM, BUJ XUMHYECKOW CBSI3HM (KOBAJICHTHAs M MOHHAS) B HEOPTAaHMYECKUX
COCIUHCHMAX;

packpsiBaTh cMbica [lepuonndeckoro 3akona JI. M. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKMX JJEMEHTOB OT UX TIOJIOKEHUS B
[lepuonnueckoii cucteMe, 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTaipo;

OMKCHIBATh W XapakTepu3oBaTh TabmuuHyo (opmy Ileproamueckoit CHCTEMBI XUMHUYECKUX
3JIEMEHTOB: pasjinyaTh MOHATHS «JIaBHas moarpynna (A-rpynma)» u «mnobodnas noarpynma (b-
TpYyIIa)», Majible ¥ OOJBIINE MEPUObI, COOTHOCUTh 0003HAYCHHMS, KOTOPhIE UMEIOTCS B TabuUIIe
«llepuogmueckas cucremMa xumuuyeckux odnemMeHtoB JI. WM. MeHneneeBay C YUCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB W 3apsj siapa, olriee
YHUCJIO JICKTPOHOB M pacipeiesieHUe WX 10 3JIEKTPOHHBIM CJI0SIM);

KIIACCHU(UITUPOBATh XUMHUYECCKUE DSJICMCHTHI, HEOPTraHMYECKHE BEIICCTBA, XMMHUYCCKHUE DPEaAKIINH
(10 4KCy ¥ COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY b (DEKTY);
XapaKTepu30BaTh (OINUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPKJAsl ONMCAHUE [TPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHHUM COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Kaue€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEJBHYIO MOJEKYSIPHYIO U MOJISIPHYIHO MAcChl BEILIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEHTa 10 (opMylie COEIUWHEHHUS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIINH;

MIPUMEHATh OCHOBHBIE ONEPAIIMU MBICIUTEIBLHON NEATETbHOCTH — aHallu3 U CHUHTE3, CPaBHEHUE,
0000111IeHIE, CUCTEeMATU3AINI0, KIIACCU(PUKAIINIO, BBISIBJICHUE MPUUYNHHO--CIICJICTBEHHBIX CBSI3EH —
JUIsl U3YyYEHUs] CBOMCTB BEUIECTB M XUMHUYECKHX pEaKIUH, €CTeCTBEHHO-HAYYHBbIE€ METO/bI
MO3HAHUS — HAOIOIEHUE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEaIbHBIN U MBICIIEHHBIH );
CleIoBaTh MpaBUiaM TOJB30BaHUS XMUMHUYECKON MOCyAod M Jab0paTOpHBIM O0OpYyIOBaHUEM, a
TakKe MpaBUJIaM OOpaleHHs C BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBIMOJIHEHUIO
Ta00pPaTOPHBIX XUMHUYECKHUX ONBITOB TO TIOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOpOAA), NPUTOTOBJIEHHWIO pPAcTBOPOB C OIpeneaEHHON MaccoBOW mAoJjei
pPacTBOPEHHOTO BEUIECTBA, I[LJJAHUPOBaTh W IMPOBOJUTH XHMHUYECKHE HKCIIEPUMEHTHI IO
paclo3HaBaHWIO PACTBOPOB IMIeNoYed M KHCIOT C TOMOIIBI0 HWHAMKATOPOB  (JIaKMYC,
¢deHondranent, METHIOPaHXK U IPYyTrue).

K koHny oOyueHus B 9 kjacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHUX IMOHATHA: XUMUYECKHN JJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, AaHWOH, IPOCTOE  BEIIECTBO,  CIOKHOE  BEIIECTBO,  BAJIEHTHOCTD,
ANEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIECHHUS, XWMHYECKas peaklnus, XUMUYECKas CBA3b,
TEII0BOM 3¢ (eKT peakuuu, MoJb, MOJISPHBIA 0O0BEM, PACTBOD, DJIEKTPOIHUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JHUCCOLMALIMS, pEaKUUd HMOHHOTO OOMEHa, KaTajau3aTop, XHMHUYECKOe
paBHOBecHe, OOpaTUMbIE U HEOOpaTHMbIe PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINY,
OKHCITUTENb, BOCCTAaHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, aJUIOTPONHs, aM(OTEPHOCTb,
XUMHUYECKasl CBsI3b (KOBAJICHTHAs, MOHHAS, METAIITNYECKasl), KpUCTAJTINYECKasi peli€Tka, KOppo3usl
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKIMH, IPEAEIbHO JonycTuMas KoHneHTpanus 111K
BEILECTBA;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITHUH W MPUMEHATH 3TU MOHITHUS MPHU
ONMCAHUM BEILLECTB U UX NIPEBPALICHUI;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OpPMYT BEIIECTB WU YPaBHEHHIA
XAMHYECKUX PEaKLUN;

ONPEAENATh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX OJJIEMEHTOB B COCIMHEHUSX
Pa3JIMYHOrO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCIAMHEHUU I10
dbopmynaMm, BUJ XUMHUUYECKOW CBS3U (KOBAJCHTHAs, MOHHAs, METAUIMUECKas) B HEOPTaHMUECKHUX
COCIMHCHUSX, 3apsj MOHA IO XMMHYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX PAcTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMmbici Ilepuonnueckoro 3akona JI. M. MengeneeBa W JEMOHCTPUPOBATH €ro
MOHMMAaHWE. ONHUCHIBAaTh M XapaKTepu3oBaTh TabmuuHyto Qopmy Ilepuonudeckoil CHCTEMBI
XUMHUYECKHX JJIEMEHTOB: pasiinyaTh TOHSTHS «TJIaBHas moarpynmna (A-Tpymnma)» U «mmoOodyHas
noarpynma (b-rpynma)», Manbsle W OOJBIIME TEPHOJbI, COOTHOCHTH OOO3HAYEHUS, KOTOpHIC
UMEIOTCS B TMEPUOJAMYECKONW TaOJUIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsl sipa, 00IIee YUCIIO ICKTPOHOB U PACIPEICIICHHE UX T10
3JICKTPOHHBIM CJIOSIM), OOBACHSTH 00IIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JICMEHTOB U UX
COEIMHEHUH B IpejiesaX MaJIbIX EPUOJ0B U INIaBHBIX MOATPYII € Y4ETOM CTPOCHHS UX aTOMOB;
KJIacCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XMMHUYECKHE pPEaKIuh
(110 YKMCIly ¥ COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIIoBoMY 3 (HeKTy, 0 U3MEHEHHUIO
CTENeHEeN OKUCTICHUS XUMUYECKUX JJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME W CHenU(PHYeCKue XMMHYECKHE CBOMCTBA IPOCTBHIX H
CJIO’KHBIX BELIECTB, MOATBEPKAAsI ONMMCAHWE MPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIL;

COCTaBJIATh YPaBHEHUS JJICKTPOJUTHYECKON IUCCOLMALMU KUCIIOT, EJI0YEH U COJICH, TIOJHBIE U
COKpalI¢HHbIE YpaBHEHUs PEaKlMi MOHHOTO OOMEHA, YpaBHEHUS DPEAKLUM, MOATBEPKIAIOIINX
CYILIECTBOBAaHUE T'€HETUYECKOW CBSI3U MEXK/y BEILIECTBAMH PA3JIMUHBIX KJIaCCOB;

PACKpBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHCca ITUX PeaKIINii;

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IPOTEKAHUS
XUMUYECKHUX MPEBPAIICHHI B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCHUTEJIBHYI0 MOJEKYJSPHYIO U MOJISIPHYKO MAacChl BEIIECTB, MACCOBYIO OO
XUMHYECKOTO JJIeMeHTa 1Mo ¢GopMylie COEIWHEHHs, MAacCOBYIO [OJIO BEIIeCTBA B PacTBOpE,
MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIINK;

coONrofaTh MpaBHa TMOJNB30BAHHUS XMMHUECKON MOCYyIol M J1ab0opaTOpHBIM 000pyAOBaHUEM, a
TaK)kKe MpaBWiIa OOpalleHHus] C BEHIECTBAMU B COOTBETCTBHHM C WHCTPYKIUSMU TIO BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IO TONYyYEHUI0 U COOMpPAHUIO0 Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIOro rasa);

MPOBOAUTH  PEAKIUU, MOATBEPXKAAIOIINE KAYECTBEHHBIM COCTAaB  PA3JIMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIOpUA-, OpoMua-, uoAun-, kapOoHar-, docdar-, CUIHUKAT-,
cynbdart-, THIPOKCHUI-NOHBI, KATHOHBI AMMOHHUSI ¥ HOHBI U3YYEHHBIX METAIIJIOB, TPUCYTCTBYIOIIHE
B BOJIHBIX PACTBOpPAxX HEOPraHMYECKHUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON AEATEIbHOCTH — aHAJIIM3 U CHUHTE3, CPAaBHEHMUE,
00001IeHIEe, CHCTEMAaTHU3aIMI0, BBISBICHUE MPUYNHHO-CICICTBEHHBIX CBSI3ed — IS W3Y4YCHUS
CBOWCTB BEIIECTB MU XHMHUYECKUX PEAKLHM, €CTECTBEHHO-HAY4YHBIE METOAbl TMO3HAHUSA —
HaOII0/IeHUE, U3MEPEHUE, MOJETMPOBAHNE, IKCIIEPUMEHT (PEabHBIN M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne Konrt- Mpakru-  DJeKTpOHHBIE (HM(POBLIE)
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl
n/n Bcero POJIbHbIE  YeCKHue o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoTshI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bu6mmoreka [JOK
' MPAKTUYECKOU JIESITENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
1.2 B 15 1 1
CIHECTEA M XHMHIICCKHE peakiiny https://m.edsoo.ru/7f41837¢
Htoro no pazneny 20
Pa3nes 2. BaxkHelilme npeacTaBuTe I HEOPraHUYeCKUX BellleCTB
bu6mmoreka [JOK
2.1 B .K I o 6
O3AYX. RUCTOPOL. LIOTIITHE 05 OKCritax https://m.edso0.ru/7f41837¢
bu6mmoreka [JOK
2.2 B dI 8 1
OROPOALLIOWATHE O KHEIOTAX  COIAX https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 Bopa. PactBopsl. ITo ¢ 00 ocHOBa 5 1 1
A TBOPBI o HOBAHITIX https://m.edso0.ru/7f41837¢
but6mmorexa [IOK
2.4 OcHo € KJ1acChl HEOpraHuyec COCIMHEHM 11 1 1
FOBHBIC KITACCHT HEOPTAHIHECKHIX COCAMHCHIH https://m.edso0.ru/7f41837¢
Hroro mo paszneny 30

Pasznea 3. Ilepuoagnuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. MengesneeBa. CtpoeHue arToMoB. XUMHUYeCKasi
cBsI3b. OKNCINTENIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN
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[Tepnognueckuii 3axon u [lepuoanueckas cucrema
3.1 xumudeckux daeMeHToB . Y. Menaeneesa. CtpoeHue 7 Bubmorexa LIOK
' S e 1P https://m.eds00.ru/7f41837¢
aToma
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIC bubmuorexka [JOK
3.2 8 1
peakuuu https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
Hroro no paszeiy 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 Bubmmorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4

9 KJIACC

KoanyecTBo 4acoB

Ne Konr- Mpakru-  DJeKTpPoHHbIE (LHppOBLIE)
w/n HaumeHnoBanue pa3aejioB ¥ TeM IPOrPaMMbl Beero pobHBIe | etk B ——
padoThI padoTshI
Pa3nes 1. BemecTBo U XuMHuyeckue peakuumn
11 [ToBTOpeHue u yriyOneHne 3HaHUH OCHOBHBIX Pa3JIesIoB 5 1 bu6nuorexa [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIUN 4 bubmmorexa [JOK
https://m.edso00.ru/7f41a636
13 DNEKTpONUTHYECKas AUCCOIMALNSA. XUMUYECKUE PEaKIIUU B 8 1 bubmuorexa [JOK
pacTBopax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X COeIMHEHHS
51 OO0mras xapakTepucTuKa XuMuIeckux 3aemMeHToB VIIA- 4 bubmmnoreka [IOK

rpynmnsl. ['amoreHsl

https://m.edsoo.ru/7f41a636
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99 OO0mast xapaKTepUCTHKA XUMHUECKUX 3JIeMeHTOB VIA- 6 bubmmorexa [IOK
' rpymsl. Cepa 1 €€ coeJuHEHUs https://m.edso00.ru/7f41a636
OO01mas XxapakTepUCTHKAa XUMUIECKUX IIeMEHTOB VA- bubnnoreka [JOK
2.3 7
rpymnmsbl. A30T, pochop U UX coeTMHEHHS https://m.edsoo.ru/7f41a636
54 OO61as xapakTepuCcTHKa XUMUYECKHX dJ1eMeHTOB |V A- 8 bubnmoreka [JOK
' rpynnsl. YTiaepoa U KpEMHUH U UX COCAMHEHUS https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 25
Pa3gen 3. MeTa/uibl M HX COeTUHEHU S
. bubnmoreka [JOK
3.1 Obuge ceoficTea MeTanios 4 https://m.edso00.ru/7f41a636
3.2 Baxneime metayuibl 1 UX COSIUHEHUS 16 E;:fj;ﬁf;i?ﬁﬁ £412636
Hroro no pasneny 20
Paznen 4. Xumus u okpy:kaiomas cpeaa
4.1 BemectBa u MaTepuansl B )KM3HU YEJIOBEKa 3 bubmmorexa [TOK
' B P https://m.eds00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuecTBo yacos
Jara
Tema ypoka B Konrt- Ipakru- Ve DJIeKTPOHHBbIE HU(PPOBLIE
cero POJIbHbIE  YeCKHue HZ;{ o0pa3oBaTejibHbIE PeCypPChI
padoTshI padoThI
1 [Ipenmer xumuu. Poins XuMuM B )KM3HM YesioBeKa. Tena u 1 bubnmnoreka HOK
BEIIEeCTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeToAax MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1 «IIpaBuna paboTsl B
3 nabopaTopuu U MPUEMBI OOpAILICHHSI C TaOOPATOPHBIM 1 bubmorexa HOK
PaTop P patt patop https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
. bubnunoreka LIOK
4 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei 1 https://m.edsoo.ru/ffod26ca
5 [TpakTtnyeckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha 1 bubmmnoreka HOK
IpUMepe OYUCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubmmoreka IIOK
6 A 1
TOMBI M MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 bubmuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa LOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa [IOK
yJpHoe ¥1 https://m.edso0.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas 1 bubmuorexa [IOK
dbopmyna. BareHTHOCTh aTOMOB XMMUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenpHas aToMHast Mmacca. OTHOCUTETTbHAS 1 bubnmnorexa [JOK
MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B COEAUHEHUH 1 bubmmorexa [JOK
A A https://m.edso0.ru/ff0d350c
13 Konmnuecto BemecTsa. Moss. MosnsipHas macca 1 bubmuotexa [JOK
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https://m.edsoo.ru/ff0d5230

14 Ou3nyecKue U XUMUUECKHE SABJICHUS. XMMHUECKasl peaKius buomorexa LIOK
' bearh https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycinoBUA MPOTEKAHUS XUMHUECKUX PEaKIIUii buomorexa LIOK
P 4 P peartt https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKUE bubmmoreka [JOK
16
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenust koaudyecTBa, MacChl BEIIECTBA 110 YPAaBHEHUSIM Bu6muotexa [JOK
XAMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
18 Knaccudukanuss XaMUYeCKUX peakiuii (COeTMHCHHMS, bubnnorexa [JOK
pasiiokKeHus1, 3aMEeIIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
M. B. JIomoHOCOB — yu&HbIH-3HLMKIONEAUCT. O6001IEeHNEe Bbu6mmoteka [JOK
19 N
U cUCTeEMaTH3allisl 3HaHUH https://m.edsoo.ru/ff0d40c4
KontponbsHast padora Nel mo teme «BemectBa u bubnuoreka [IOK
20
XUMHYECKHUE PEAKIIUM https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech ra3zos. Cocras Bo3ayxa. Kucinopox — bubnnorexa [JOK
AJIEMEHT | MPOCTOoE BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 ®du3nuecKue 1 XUMHUYECKHE CBOMCTBA KUCIopoAa (peakiuu bubmuoreka [IOK
okucieHus, roperne). [lonsatue o0 okcumax https://m.edsoo.ru/ff0d4614
93 Crioco0bI MoTydeHust KUCIIOpo/ia B 1abopaTopuu u bubnmnorexa [JOK
MPOMBIIUIEHHOCTH. [IpruMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoil 3¢ ekt XuMUIECKoi peakuu, MOHATHE O
24 TEPMOXMUMHUYECKOM YPaBHEHUH, FK30- U SHJOTEPMUUECKHUX buomorexa LIOK
P P ’ AOTED https://m.edsoo.ru/ffod4790
peakuusax
o5 TomnuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHHEe BO3/yXa, bubnuotexa [JOK
CIIOCOOBI €ro MPeAOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTueckas padota Ne 3 o reme «llonydyenue u bu6muoreka [JOK
cobupaHue KUCIOPO/Ia, U3YICHHE €TO CBOMCTBY https://m.edsoo.ru/ff0d4ae2
Bonopon — anemenT u npocroe BemecTBo. Haxoxnenue B bubmuotexa [JOK
27
PUPO/JIE https://m.edsoo.ru/ff0d4ddo
28 Pur3nyecKnue 1 XMMAYECKUE CBOMCTBA BOJIOPOIA. bubmuoreka [IOK

[Ipumenenne Bogopoaa

https://m.edsoo.ru/ff0d4dd0
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bubnunoreka LIOK

29 | omsrae o KHCIOTAX 7 CONSX https://m.eds00.ru/ff0d50d2
bubnunoreka LIOK
30 C 0 0
OCOOBI MOJTyYeHUs! BOIOPOAa B 1aboparopun https://m.edsoo.ru/fod4ddo
31 [TpakTueckas pabota Ne 4 mo reme «llonydyenue u bubmmoreka [JOK
cobupaHue BOJIOpOa, U3yUYEeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N bubnnorexa [{OK
32 M it 00 .3 A
OJIAPHEIHM ODBEM TA30B. SAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruucienus o0b€Ma, KOJIMYECTBA BEIESCTBA ra3a 1o €ro bubnunoreka LIOK
M3BECTHOMY KOJIMUYECTBY BEIIECTBA MU 00BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00bEMOB ra30B 110 YPaBHEHHIO PEAKIIUU HA bubnnorexa [JOK
34 " .
OCHOBE 3aKOHa O0BEMHBIX OTHOLLIEHUI ra30B https://m.edsoo0.ru/ff0d5708
35 Pu3nyecKue 1 XUMHUYECKHE CBOMCTBA BOJIbI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bubnuoreka [{OK
. 11
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX https://m.edsoo.ru/ffod59e2
37 Bona kak pactBoputens. HachlllieHHbIE M1 HEHACBIILIEHHBIE bubnnorexa [JOK
pactBOpsl. MaccoBas 10JIs1 BEIIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
[Tpaktnyeckas padora Ne 5 mo teme «IIpuroroBnenue
38 ACTBOPOB C ONPEIENEHHON MacCOBOM J10MIei bubmorexa LOK
p p” pe a https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTponbHas padora Ne2 no teme «Kucnopon. Bomopoz. bubmmnoreka [HOK
Bona» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiaccudUKaIys, HOMEHKIATypa bubmorexa [TOK
’ ’ ’ P https://m.edsoo.ru/ff0d664e
41 [ToryueHnue 1 XuMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX bubmuorexa [IOK
1 aM(pOTEPHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUsI: cOCTaB, Ki1accuduKalys, HOMEHKIaTypa bubmmorexa LIOK
’ ’ s P https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue n XuMHU4YecKue CBOMCTBA OCHOBAHUM Bubmmorexa [IOK
e https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukaims, HOMEHKJIATypa bubnuoteka [JOK
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https://m.edsoo.ru/ffOdfee2

45 [Toryuenue 1 XuMU4YeCKHEe CBOMCTBA KUCIOT bubmorexa LIOK
yi https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOTyYeHHUS, bubmmoreka [JOK
46 .
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTudeckas padora Ne 6. Pemenue sxkcnepuMeHTaTbHBIX
47 3a/1a4 1o TeMe «OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmmorexa [JOK
A = p https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
48 ['eHeTnyeckas CBS3b MEXAY KJIacCaMy HEOPTaHUUECKUX bubnnoreka [JOK
COCTMHEHU N https://m.edsoo.ru/00ad9a50
bubmuoreka [{OK
49 O06o01IeHre U cucTeMaTr3ausa 3HaHUH
B i https://m.edsoo.ru/00ad9ch2
50 KonTponbnas pabota Ne3 no teme "OCHOBHBIE KJIACCHI bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbIie MOMBITKU KIACCU(PUKAIIMA XUMAYECKHX SJIEMEHTOB. Bu6mmoteka [JOK
[TonsiTe 0 TpynIax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
[lepuoauueckuii 3akon u [lepuoanueckas cucrtema bubmuoreka [IOK
52
xumuueckux asnemenToB J[. . Menneneena https://m.edsoo.ru/00ada52c
53 [Tepuonasl, rpynibl, HOATPYIIIBI bubmorexa HOK
PHOIBL, TPYHITHL HOAPY https://m.edsoo.ru/00ada52c
bubnmnorexa LIOK
54 Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTombl
P Hep https://m.edsoo.ru/00ada342
55 CTpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB bubnmnoreka [JOK
ITepuoanueckoii cucremsl [. 1. MenneneeBa https://m.edsoo.ru/00ada6bc
56 XapakTepucTUKa XUMUYECKOT0 DJIEMEHTA 110 €T0 bu6muoreka [JOK
nonoxkeHuro B [lepuognueckoii cucreme /. . Menaeneesa https://m.edsoo.ru/00ada824
3nauenue [lepnoanyeckoro 3aKoHa JUIs pa3BUTHS HAYKU U
57 npaktuku. JI. 1. MenaeneeB — y4u€HbI, Ile1aror u bubmmorera TIOK
P A . ’ https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNIEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB Bubmmorexa [IOK
pooTPHL https://m.edsoo.ru/00adaab8
59 HNoHHas xumMudeckas CBSI3b but6mmoreka [IOK
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https://m.edsoo.ru/00adac34

60 KoBasnieHaTHAas moJIstpHAss XUMUYECKas! CBA3b 1 buGnuorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBasienTHas HEmoIApHAs XUMUYECKas! CBI3b 1 buGnuorexa [IOK
P https://m.edsoo.ru/00adaab9
bub6nmoreka [IOK
62 Crenexs okuceHus 1 https://m.edsoo.ru/00adae28
63 OKUCINTEIFHO-BOCCTAHOBUATEBHBIE PEAKIIUI 1 Bubmaorexa ITOK
peak https://m.edso0.ru/00adb076
bubmuoreka [{OK
64 OKHCITUTENN ¥ BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
65 KonTtponsHast padora Ne4 o reme «CtpoeHue atoma. 1 bubnuoreka [IOK
XUMHYECKas CBA3L» https://m.edsoo.ru/00adb486
. . bubmuoreka [{OK
66 PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1 https://m.edsoo.ru/00adb33c
. . bubnuoreka [{OK
67 PesepBHblit ypok. O6001IeHNE U CUCTEMATHU3alHs] 3HAHUH 1 https://m.edso0.ru/00ad9ch?
. . bubmuoreka [IOK
P ) 1
68 e3epBHBINA ypok. O000IIeHNe U CHCTeMaTH3alns 3HAHU I https://m.edsoo.ru/ffOd61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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9 KUIIACC

KoaunuecTBO 4acoB

Ne Hara
Tema ypoka Kont- Ipakru- JJIeKTPOHHBbIE UM (]PPOBBIE
n/n Bceero u3yue
POJIbHbIE  4YecKHe - aust o0pa3oBaTe/ibHbIE PECYPCHI
padoTbI padoTbI
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bubnunoreka [HOK
xumMuueckux anemenToB J[. . Meneneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX 1 bubmunorexa LIOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOpraHMYEeCKHX BEIECTB 1 bubmmorexa LOK
P p https://m.edso0o.ru/00adb7e2
4 Buapl XuMuyeckoil CBA3U U TUIIBI KPUCTAJUIMYECKUAX 1 bu6mmoreka [IOK
petEToK https://m.edsoo.ru/00adbac6
5 KonTponpHas padora Nel mo Teme «IloBropenne u 1 1
yriayOieHne 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca»
5 Knaccudukanus XuMHIECKUX peakluil o pa3InyHbIM 1 bubnuotexa [JOK
IpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsaTHe 0 ckopocTn XumMu4eckoi peakuuu. [lonstue o 1 bubnnorexka [JOK
TOMOTEHHBIX U F€TEPOre€HHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[Tonsarue o xumudeckom paBHOBecHH. DaKTOPHI, BIUSIONTNE
8 Ha CKOPOCTh XUMHUUYECKOU PEAKIINH U MOJIO0KEHUE 1 bubmmorexa [JOK
p P https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
9 OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN 1 bubmmorexa [JOK
peartt https://m.edsoo.ru/00adcade
10 Teopus anexkTponuTUUEcKOr qucconanuu. CUiabHbIe U 1 bubnmoreka [JOK
cia0bbIe IIEKTPOTUTHI https://m.edsoo.ru/00adcd68
bubmuoreka [JOK
11 HonHble ypaBHEHUS peakuid 1
P peaxtt https://m.edsoo.ru/00add448
12 XUMHUECKUE CBOMCTBA KUCIIOT 1 OCHOBAHU B CBETE 1 bubnmoreka [JOK

MPEJICTABICHUIA 00 AIEKTPOIUTUIESCKON TUCCOITUAITIT

https://m.edsoo.ru/00add5d8
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13 XUMHYECKUE CBOWCTBA COJIEH B CBETE MPEACTaBICHUN 00 bubnmoreka [JOK
3JIEKTPOJIUTUYECKON AUCCOIUALINUI https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruaponu3e coen bubmmorexa LIOK
https://m.edso0o.ru/00add9d4
. bubmmoreka [IOK
15 0O00011eHre U cUCTEMAaTU3ALNS 3HAHUI https://m.e dsogru 100addd12
16 [Ipaxtuyeckas padora Ne 1. «Pemienune skcriepuMeHTaIbHBIX bubmmoreka [IOK
3a7a49» https://m.edsoo.ru/00addbfa
17 KonTtponbsHast padora No2 1o reme «IeKTpoIuTHYECKAs bubnuoreka [IOK
aucconuanys. XMMHUYECKUE PEaKIUU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO011ast XapakTepUCTHKa raJloreHoB. XMMHUUYECKHE CBOMCTBa bubnuoreka [IOK
Ha IpUMepe xjaopa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCIIOTa, XMMUUYECKHUE CBOMCTBA, bubnnorexa [HOK
MOJIy4eHUE, MPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuyeckas padora Ne 2 o teme «Ilomydenue constHOM bubnuoreka [IOK
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 Bbruucnenus no ypaBHEHUSIM XUMHUECKUX PEAKIUH, €CIH bubnnoreka [JOK
OJIMH U3 PEareHTOB J]aH B H30BITKE https://m.edsoo.ru/00ade488
22 OOmras xapakrepucTika 31eMeHToB VIA-rpymnmnsl EESSHE;T:;ZSS/IS Dade6aa
93 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHnue cepsl 1 e€ bubnnoreka [JOK
COEMHEHUH B Ipupoac. XUMMHUUECKHUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBoaopo, CTpoeHHe, PU3NIECKUE U XUMUUYECKHE bubnmoreka [JOK
CBOIMCTBa https://m.eds00.ru/00ade802
o5 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3MYECKHE U XUMUUECKUE bubnuoreka [IOK
CBOMCTBA, IPUMEHEHUE https://m.edso0o.ru/00adea28
XUMHUECKUE PEaKINH, JIeXKalie B OCHOBE MPOMBIIIUIEHHOTO
26 croco0a MoJly4eHus! CEpHOM KUCIOThl. XUMHUECKOe bubmmoreka LIOK
. https://m.edsoo.ru/00adec8a
3arpsI3HEHUE OKPYIKAIOLEH CPebl COETUHEHUSIMU CEPBI
27 Brrumnciienrie MacCOBOM JT0JIM BBIXO/1a MMPOAYKTA PEAKIIUH bu6mmoreka [JOK
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https://m.edsoo.ru/00adec8a

OO0m1as xapakTepucTruKa 3J1eMeHTOB V A-rpymibl. A30T,

28 acIpoCTpaHeHUe B MPUPOJIe, GU3UIECKHUE U XUMUYCCKHE bubmmorexa [JOK
p up p PHPOAE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMHaK, ero Gu3n4ecKrue 1 XMMUYECKHE CBOWCTBA, bubmmoreka [IOK
IIOJIyYEHHUE U IPUMECHEHUE https://m.eds00.ru/00adf004
30 [Tpaktuueckas padora Ne 3 mo teme «llomydenne ammuaka, bubnunoreka [HOK
U3Y4YEHUE €r0 CBOMCTBY» https://m.eds00.ru/00adf180
31 A3oTHas KUCI0Ta, €€ (hrU3NUecKre U XUMUYECKUE CBOWCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUueCTBE
32 MUHEPaIbHBIX YI0OpEeHUI. XMMUYECKOE 3arpsi3HEHUE Bubmorexa ITOK
p B yAooP ' p https://m.edsoo.ru/00adf518
OKPYKAOIIEH CPeJIbl COSTMHCHUSIMH a30Ta
33 ®ochop. Oxeun bocdopa (V) u dochopnas kucnora, bubnuotexa [JOK
buznyecKkrue 1 XUMHUYECKHE CBONCTBA, MOTYYCHHE https://m.edso0o.ru/00adf68a
34 Hcnonws3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX bubnmnoreka [JOK
ynoOpeHuit. 3arpsi3HeHe NPUPOIHON cpenbl hochaTtaMu https://m.edso0o.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubnmnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriaepoaa, ux Gpuandeckue 1 XUMHYECKHUe CBOCTBA.
36 Dkonorudeckue npodIeMbl, CBI3aHHBIE C OKCHIOM YTlIepoa bubmmorexa [OK
P ’ FIOM YTIEpOL https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCHOTA U €€ CONu bubmmorexa [OK
https://m.edso00.ru/00ae006c
[TpakTuueckas padota Ne 4 o reme "llonydyenue
38 nekucioro rasa. KauectBenHas peakiius Ha kKapOOHaT- bubmmorexa [OK
T | ' P P https://m.edsoo.ru/00ae027e
WOH
39 [TepBoHavasbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX bubnuorexa [IOK
KakK O COEMHEHUSX yriepoia https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coenuuenus bubnmoreka [JOK
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41 [TpakTueckas pabota Ne 5. Perienuie skcriepuMeHTaIbHBIX bubnmoreka [JOK
3a7a4 1o teMe «BaxkHene HeMeTaIbl ¥ UX COEIUHECHU https://m.edsoo.ru/00ae0bf2

42 Kontponbnas padora Ne3 o reme «BakHel1e HeMeTaIbl bubnuoreka [IOK
U UX COCOUHECHUS» https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepuCTUKa XUMHYECKUX dJIEMEHTOB —

43 MeTauioB. MeTajanduecKkas CBsA3b U METaJlJInUecKas bubmuorexa [JOK
KpUcTajuimueckas pemeérka. Gusndyeckrue CBOMCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB

44 XHUMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI P bubnuotexa [JOK
HanpsHKEHUH METAILIIOB https://m.edso0o.ru/00ae1156
OO6mmue criocoOb! moay4deHus: MeTayuioB. CIIIaBbI.

45 Breruncienust mo ypaBHEHHUSIM XUMHYECKUX PEAKIIMH, €CITN bubmorexa LHOK

P peaxt, https://m.eds00.ru/00ae1156
OJIMH M3 PEareHTOB COJACPKUT IPUMECH
46 [TonsiTHE 0 KOPPO3UU METAIIIOB bubmorexa [JOK
pP https://m.edso00.ru/00ae1278
bu6mmorexa [IOK

47 €JI0YHBIC METaJIIbI
= https://m.edsoo.ru/00ae14b2

48 Oxcuapl ¥ TUAPOKCUILI HATPUS U KaIus bubmorexa [JOK

A AP g P https://m.edsoo.ru/00ae14b2

49 [Ienoyno3eMenbHBIE METAIUIBI — KaIbIIUM U MarHui Bubmorexa ITOK

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

50 Baskneiiime coequHeHNs KalbIUs bubmorexa [JOK

s H https://m.edso0.ru/00ae15e8

51 O06o0meHre U cucTeMaTr3aIis 3HaHUH

bu6mmorexa [IOK
52 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHECHUS
A yerp https://m.edso0.ru/00ae1886

53 [IpaxTuueckas padora Ne 6 mo teme "JKEcTkoCTh BO/IBI U bubnnoreka [JOK
METOABI €€ ycTpaHeHHs " https://m.edsoo.ru/00aelae8

54 AfoMuHUH bu6mmoreka [JOK
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55 AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA 1 bubmorexa LHOK
p a AP . https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 K 1
eI1e30 https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
7 | i 1
5 Oxcupl, ruapokcubl u cou xenesa (1) u sxenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI 1
59 [TpakTuueckas pabota Ne 7. Perenue skcriepuMeHTaIbHBIX 1 bubnuotexa [JOK
3a7a4 o TeMe «BaxkHelmre MeTaIbl 1 UX COETUHEHUI» https://m.edsoo.ru/00ae3de8
Brrurcnenus o ypaBHEHUSIM XUMHYECKUAX PEAKIIUN, €CITN
60 OIMH U3 pEareHTOB NaH B M30BITKE WIIM COAEPIKUT IIPUMECH 1 bubmmorexa [IOK
A p A . AP p ’ https://m.eds00.ru/00ae1750
Brrurcnenus MaccoBOM JI0JIH BBIXO/Ia MPOTYKTa PEaKIIUN
61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
62 KonTtponpsHas padora Ne4 mo reme «BaxHelnme MeTauibl U 1
X COEIUHEHHS»
63 BemmecTBa 1 Marepuaibl B HIOBCEIHEBHOM KI3HHU YEIOBEKA 1 bubmmorexa LHOK
m P A https://m.edsoo0.ru/00ae3f50
64 XuMHYecKoe 3arps3HeHNe OKPYKAIOIIEN Cpeabl 1 bubmorexa HOK
p Py B pea https://m.edsoo0.ru/00ae4270
65 Poib XxuMHU B pelIEHUN DKOJIOTHYECKUX TPOOIEM 1 bubmorexa HOK
p p https://m.edsoo0.ru/00ae4270
. . bubnmoreka [JOK
66 PesepBHrlit ypok. O000IIeHHE U CUCTEMATU3AIIHS 3HAHHHA 1 https://m.edsoo.ru/00ae0d0a
. . bubnmoreka [JOK
67 PesepBHblit ypok. O60011IeHNE U CUCTEMATHU3alHsI 3HAHUH 1 https://m.edsoo.ru/00adb33c
. . bubnmoreka [JOK
68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA 1 httos://m.edsoo.ru/00adach?
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

["a6puensu O.C. Xumus: 8 kitacce : yaeOHUK 1 00111e00pa30BaTeIbHBIX YUPESKICHUH. — M.
Hpoda.

- 0ONONIHUMENILHASL TUMepamypa

1. XKypnan «Xumus B IKOJIEY;

2. Kontpen - Xumust s Beex (http://kontren.narod.ru). - uandopmanmoHH0-00pa3oBaTEIbHBIN
CaMT U1l TeX, KTO U3ydaeT XUMHUIO, KTO €€ MPEMNOIaeT, i1 BCeX KTO HHTEPECYeTC s XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oguH U3 Ty4IMX CaliTOB PyCCKOSA3BIYHOTO
xumuueckoro MHTepHeTa OpHeHTUPOBAHHBIN Ha YUUTENS U YUCHUKA, IPEToaaBaTes U
CTYICHTA.

4. DHUUKIIONEANYECKUH CIOBAPh FOHOTO XMMHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1. 'abpuensu O.C. IIporpamma kypca xumuu A1 8-11 kiaccoB 001eo0pazoBaTeIbHBIX
yupexaenuil. — M.: Jlpocga;

2. I'abpuensan O.C. Xumus: 8-9 kiacc : ydeOHUK st 00111€00pa30BaTENbHBIX YUPEKICHUH. —
M.: [Ipoda.

- QONONHUMENbHASL TUMepamypa

1. I'abpuensan O.C. Uzyuaem xumuio B 8-9 ki.: aunaktuueckue Matepuainst / O.C. I'aOpuenss,
T.B. CmupnoBa. — M.: biuk muitoc

2. Xumust: 8-9 knacc: KOHTPOJIbHBIE U TpoBepouHble padoThl Kk yueOHuKy O.C. I'abpuensna
«Xumus. 8-9 kmace» / O.C. I'abpuensn, I1.H. Bepeskun, A.A. Ymakosa u 1p. — M. : llpoda;
3. I'abpuensn O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. HacronpHast KHUra y4uTesns.
Xumus. 8-9 ki.: Metonudeckoe nocooue. — M.: Ipoda;

4. I'abpuensan O.C., PynoB H.H., TonkynoB B.1. Xumuueckuit 3kcriepuMeHT B 1ikoe. §-9

knacc. — M.: llpoda



5. Anxumuk (http://www.alhimik.ru/) - oquH U3 Ty4IIUX CAaMTOB PYCCKOS3BIYHOTO
XHUMHAYECKOTo MIHTepHEeTa OpUEHTHPOBAHHBINA HAa YUUTENSI M YUCHUKA, IPETIOIaBaTeIIs U

CTyACHTA.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://him.1september.ru - I'azera «XuMus» U CalT A1 yIUTENs «S1 MOy HA YPOK XUMHUH»

http://www.chemnet.ru - ChemNet: mopran GyHIaMEHTaIbHOIO XUMHYECKOT0 00pa30BaHuUs

http://www.alhimik.ru - AJIXUMUK: caiit JL.FO. Anuk6epoBoii

http://www.hemi.nsu.ru - OCHOBBI XUMHHU: 00pPa30BATEIbHBINA CAUT IS IIKOJBbHUKOB

CTYJICHTOB

http://www.chemistry.ru - Xumusi B OTKpbITOM KOJUISIIKE

http://webelements.narod.ru - WebElements: onaitH-cripaBOYHUK XUMHYECKUX JICMEHTOB

http://belok-s.narod.ru - benok 1 Bce 0 HEM B OMOJIOTHHU U XUMHUU

http://maratakm.narod.ru - BupryansHas XumMu4ecKas Ikosa

http://all-met.narod.ru - 3aanmarenbHass XUMHSA: BCE O METAIIAX

http://chem.km.ru - Mup xumun

http://www.104.webstolica.ru - Kabuner xumuu: caitt JI.B. PaxmaHoBoit

http://experiment.edu.ru - Komekius «EcTecTBeHHOHAYYHBIE SKCIEPHUMEHTBDY. XUMUS

http://www.chemistry.ssu.samara.ru - Opranudeckasi XUMHSL: 3JICKTPOHHbIH YICOHUK U151
CpEeAHEN LIKOJIbI

http://school-sector.relarn.ru/nsm/ - Xumus as1st BceX: WUTFOCTPUPOBAHHBIC MAaTEPHAIIBI O

o01ei, opraHMYeckoi 1 HEOPraHUUYEeCKON XUMHUU

http://chemistry.r2.ru - Xumus as mKoJIbHAKOB: cailT J{mutpus boigorosa

http://schoolchemistry.by.ru - llkonpHas XuUMUS

http://rushim.ru/books/books.htm - DnekrporHas OMOIMOTEKA IO XMMUHU U TEXHHUKE

bubanorexa I{TOK https://m.edsoo.ru/7f41837¢c

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