MYHUITUIIAJIBHOE KA3EHHOE OBIIIEOBPA30BATEJILHOE YUPEXJIEHUE
«[TPUBOMHOBCKAS CPEIHSIS OBIIEJIBPASOBATEJIBHA S ITTKOJIA»

«PacemoTpeno»
PyxoBojurens MO
YUUTGJiel eCTeCTBEHHO-
MaTgMaTHYECKOTO THKITA

. /0.B.Mensenesa/
IIpotoxom Ne 1
0T «26» aBrycra 2024 r.

«CornacoBaHo» «YTBepKIAEHO

3am.upexropa o YP

C /C.A.I'nebosa/
[Tporoxom Ne 1
oT «27» aBrycra 2024 .

PABOYASA ITPOI'PAMMA

yuyeOHoro npeamera «Xumus. bazoBblii ypoBeHb»

It 00yJaromuxcs 8-9 kiraccoB
2024-2025 y4eOHbIii TOA

Hpe,[[MeTHaH 00J1aCTh: ((ECTCCTBGHHO'H&Y‘IHLIC npeaAMETBI»

n.Ilpuboiinbiii, 2024

Yuureasn: Aaapeera E.H.



HHOACHUTEJIBHAA 3AIIUCKA

[TporpaMma 1Mo XMMUHU HA YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHUs COCTABIIEHA HA OCHOBE
TpeOoBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM NPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanusi, npencraBieHHbix B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOI
paboueil mporpaMMbl BOCHUTAHUS U C Y4ETOM KOHIIEMIMM MPENoAaBaHus y4eOHOro mpeameTa
«Xumusi» B 00pa3oBaTeIbHbIX Opranu3anusax Poccuiickoit denepanun.

[IporpaMmma mo xumMuM [a€T MpeACTaBlIEHHWE O LesIX, OOmie cTpareruu OO0y4YeHws,
BOCHHUTAHMUSI M PA3BUTHUSA OOYYAIOIIMXCS CpPEJICTBaMU Yy4yeOHOro IMpelMeTa, YCTaHABIMBAaeT
00s13aTeNIbHOE TPEAMETHOE COZEpIKaHUe, MPeayCMaTPUBAET pacIpe/ielieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHHE M0 pa3jiesiaM U TeMaM MPOTrpaMMBbl 110 XUMHH, OIPEJIESET KOJIUUYECTBEHHbIE
M KayeCTBEHHBIE XAPAKTEPUCTUKH COJEpKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3y4YEHUs XUMHUHU C YYETOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKU Y4eOHOTO
IpoIecca, BO3PACTHBIX OCOOCHHOCTEH O00YYarOIIUXCs, ONMPEIENIIeT BO3MOKHOCTH TpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001I[ero 00pa3oBaHus, a TakKe TpeOOBaHMI K pe3ynbTraraM 00y4eHHs] XUMUU
Ha YpOBHE ILeJell W3ydYeHHUs TMpeAMeTa U OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHbHOMN
JEeSTeIbHOCTH 00Y4ar0IIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHUSI.

3HaHME XUMUU CIIY>)KUT OCHOBOM 7151 (POPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIETOCs, €ro
MPEJICTAaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOpMUpPYEMbIe XUMHUEH
MIPEJICTAaBJICHHS O B3aUMOIIPEBPALEHUSIX SHEPTHH U 00 SBOJIOIMH BEUIECTB B MIPUPOJIE, O MYTSIX
pelieHrs TIOOATBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS  YEIOBEYECTBA -  CHIPHECBOM,
SHEPTEeTUYECKON, TTUIIEBOM M YKOJIOTHYECKON 0€30MMacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealin3allii BO3MOXKHOCTEH JJI1 caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel U QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HAaBBIKOB WX  CaMOCTOSTENbHOM  y4yeOHON  JEeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX yMEHUH, HEOOXOAMMBIX KaK B TOBCEIHEBHOW KH3HU, TaK U B
npodeccnoHaNbHOMN 1eSATENbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIETOCTHOTO
B3TJIsi7]a HA €IMHCTBO MPHUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM TaNoM B (hOPMHUPOBAHHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTeCTBEHHO-HAYYHBIM
3HaHUSM, K TIPUPOJIE, K YEJIOBEKYy, BHOCHUT CBOW BKJAJ B DJKOJOTHYECKOEe 0Opa3oBaHHE
o0yJaronmxcs.

JlanHble HampaBiieHHs B OOY4YEHMHM XHMHUHU O00€CTeuuBaIOTCs crienu(UKon copepixaHus
y4eOHOT0 MpeMeTa, KOTOPBIN SBISIETCS TIEAAarornyecku aJanTHPOBAHHBIM OTPaKEHHUEM 0a30BOM
HayK{ XUMHUHU Ha OTPe/ICIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMsI OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMUCS CUCTEMBI MIEPBOHAYABHBIX MOHATHI XUMHHU, OCHOB HEOPTaHMUYECKON XMMHUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMHUH.

CTpyKTypa comepKaHus MPOrpaMMbl O XUMHUHU CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ u3ydeHuro. CojepraHue CKIAIbIBACTCS M3 CUCTEMBI MOHATHM O XUMHYECKOM
JJIEMEHTE W BEIIECTBE U CHUCTEMBI TOHATUH O XUMHYECKOH peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpHO OPTraHHW30BaHbl MO MPUHIUIY IOCIEI0BATEILHOTO Pa3BUTHS 3HAHUH Ha OCHOBE
TEOPETUYECKUX MPEICTaBICHUM Pa3HOTO YPOBHS:



- ATOMHO-MOJIEKYJISIPHOI'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

- Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

- YYEHHs O CTPOEHHUH aTOMa U XMMHUYECKOU CBS3H;

- TpecTaBiIeHUN 00 AIIEKTPOIUTUUECKON JUCCOIHAIIMH BEIIECTB B paCTBOpaX.
TeopeTnueckre 3HaHUS PACCMaTPUBAIOTCS HA OCHOBE SMIIMPUUYECKU MTOJIyUEHHBIX U
OCMBICJICHHBIX (DaKTOB, PA3BHUBAIOTCS IOCJIEAOBATENBHO OT OJHOTO YPOBHS K JPYromy,
BBITIONHSS (DYHKIIMKM OOBSICHEHUS WM TPOTHO3UPOBAHUS CBONCTB, CTPOCHHS M BO3MOXKHOCTEH

MPAKTUYECKOT0 MPUMEHEHHUS U MOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl IO XHUMHH CIIOCOOCTBYEeT (DOPMHUPOBAHMIO MPEICTABICHUS O
XUMHUYECKON COCTAaBISIOIIEH HAydYHOM KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBL,
LIEHHOCTHOTO OTHOILIECHHS K HAYYHOMY 3HaHUIO U METOJAaM ITO3HAaHUs B Hayke. M3yueHne xumuu
MPOUCXOJUT C TPUBJICUYCHHEM 3HAHUU M3 paHee WU3YYCHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxawmuiit Mup», «buonorus. 5-7 knaccel» u «®duszuka. 7 Kiaacey.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKH KaK
00JacTi COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKON NEATEIHHOCTH YeJIOBEeKa M KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOHM KyJbTyphl. 3ajladya y4eOHOro mpeaMeTa COCTOUT B (HOPMHUPOBAHHU
CHUCTEMbl XMMHUYECKHX 3HAHMM — BAXKHEUIIMX (PAKTOB, MOHSATUH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHHUH, JOCTYIMHBIX OOOOIIEHUII MHPOBO33PEHYECKOTO XapakTepa, s3blka HayKH, B
MPUOOIICHNY K HAYYHBIM METOJIaM MTO3HAHUS MIPH W3yUYSHUH BEIICCTB M XUMUYCCKUX PEAKIIUi, B
(GOpMHUPOBaHMHM W Pa3BUTHH IIO3HABATCIBHBIX YMEHUHW MW WX MNPUMEHCHHUH B ydeOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEA0BaTENbCKON AESITEIbHOCTH, OCBOCHUM IIPaBUJI 0€30I1aCcHOrO
0OpalIeHus C BEIIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHWHM XWMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE 3HAUCHUE
MPUOOPENU TaKue 1eTH, KaK:

- (QopMHUpOBaHUE HWHTEIEKTYalIbHO Pa3BUTOIN JMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTENILHOMY TMPHUHATHIO pEIIeHUH, CHOCOOHON agamTUpOBAaThCS K
OBICTPO MEHSIFOIIMMCS YCIOBUSM KHU3HU;

- HalpaBJICHHOCTh OOYYEHHS Ha CHCTeMaTH4YecKoe NpUoOIIeHne oOydaromuxcs K
CaMOCTOSITENIbHOM ~ TO3HABAaTENbHOM  NEATENbHOCTH, HAYYHBIM  METOJaM  IO3HaHWS,
(hOpMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

- obecrieueHue YCJIOBUN, CIIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYalOIMMUCS OIIbITa
pa3HoOOpa3HOW JEeATENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3TMIHBIX BUOB JICITEIBHOCTH;

- (dopmupoBanue 00mel GYHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quclie YMEHUH OOBSACHATh U OILIEHWBATH SIBICHUS OKPYKAIOIIErO0 MHpPA, WUCIONB3Yys 3HAHUS U
OTBIT, TOJYYCHHbIE TpPU H3YYCHHUH XWUMHUHU, NPUMEHATh WX TPU pPEIICHUH TpodlieM B
MOBCEHEBHOM JKU3HU U TPYIOBOMU JEATEILHOCTH,

- (dopMupOBaHHE Y 00yYAIONTNXCA TYMAHUCTUUECKUX OTHOIICHHM, TOHUMAHUS [IEGHHOCTH
XUMHYECKUX 3HAHUH 1T BBHIPAOOTKH SKOJOTHYECKH Ie71ecOo00pa3HOro MOBEACHUSI B OBITY U
TPYJIOBOM JIEATENLHOCTU B LIENSAX COXPAHEHHS CBOETO 3/I0POBbS M OKPYKAIOMIEH MPUPOIHOM
Cpelbl;

- pa3BUTHE MOTHBAalMM K OOyYEHHMIO, CIOCOOHOCTEM K CAaMOKOHTPOJI |
CaMOBOCITUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYETOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPODUIIS U HANIPABIECHHOCTH JTaJIbHEUIIIET0 00yUeHHs.

OO61ee yuCIIO YacoB, OTBEAEHHBIX UISl U3YUYEHHUSI XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus, coctaisieT 136 gacoB: B 8 kimacce - 68 yacoB (2 yaca B Heneno), B 9 kiacce - 68
4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBonayajibHBIEe XUMHYECKHE MOHATHS

[Ipeamer xumuu. Ponb XumMuM B KU3HM 4eloBeka. XMMHS B CHCTeMe HayK. Tena u
BelecTBa. Pu3nuecKue CBOMCTBA BelIeCTB. ArperarHoe coctosHue BemecTB. [lonsatue o
MeTOJIaX MMOo3HaHus B XUMHUHU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ienieHus cMeceil.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTble U cioXkHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca. MaccoBas 1011 XUMHUYECKOIO AJIEMEHTA B COCIMHEHUH.

KommuectBo BemecrBa. Monb. MossipHass macca. B3auMOCBSI3b KOJIMYECTBAa, MacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHN.

dusnyeckue M XUMHYECKUE SIBICHUS. XHUMHMUECKas peakius U e€ NpU3HaKd. 3aKOoH
COXpaHEHMsI MacChl BELIECTB. XUMUUecKHe ypaBHeHus. Kiaccupukanus XUMUYECKUX peaklui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYII0H, mpaBuiamMu pabOThl B J1aOOpaTOpUM M HpUEMaMU
oOpaiieHusi ¢ 1a00paTOPHBIM O0OpYIOBAaHUEM, M3yYeHHE M OINUCaHUE (U3MUYECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOMoAeHne (hru3nueckux (IU1aBlieHHe BOCKa, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KUIIEHHE U KOHAEHCAIMs BOJbl) M XUMHUYECKUX (TOpPEHUE CBEUH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMO/IEUCTBHE Mea ¢ KUCIOTOM) SIBICHUH, HAO0JeHIE U
ONMCAaHNE MPU3HAKOB MPOTEKAaHUs XUMUYECKUX PeaKIuil (pa3nokeHue caxapa, B3auMOJecTBHE
CEepPHOM KHUCIOTHI C XJOpUAOM Oapus, pasnoxkenue rumapokcuaa meau (II) mpu HarpeBanuw,
B3aUMOJICHCTBUE Keme3a ¢ pactBopoM conu menu (1), u3yuenue cnocoOoB pa3aesieHus] CMECeii:
C TIOMOIIbIO MarHuTa, (QUIBTPOBaHWE, BBIIApUBAHUE, JUCTWUIALMS, XpomaTorpadus,
IIPOBEJCHNE OYMCTKHU TOBAPEHHOW COJIM, HAOJMIOJEHHE M ONUCAaHHE PE3YyIbTaTOB MPOBEACHUS
ONbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsS MacChl, CO3JaHHE MOJEIEH MOJIEKYI
(I1apocTepKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx - cmech rasoB. CocraB Bo3ayxa. Kuciopoa - 3JIEeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B mpupoje, Gpu3ndeckue 1 XMMHUECKUe CBOMCTBA (PEaKIMU TOPEHUs).
Oxcuapl. [Ipumenenune kuciopoma. CrocoObl MOMydeHHS KHUCIOpPOAa B J1abOpaTopuu H
npoMeinuieHHOCTH. KpyroBopoT kuciopoaa B mpupozae. O30H - amioTpomnHas MoAH(DHUKAIISL
KHCIJIOPOJIA.

TemnoBoit 3ddexT XumMudeckol peakuu, TEPMOXUMHYECKHE YpaBHEHUs, O5K30- U
SHAOTEPMUYECKHE peakuu. TOIUIMBO: yroib M MeTaH. 3arpsi3HEeHUEe BO3/yXa, YCUJIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon - anemeHT u npoctoe BemiecTBo. HaxoxkieHue Bojioposa B mpupoe, hpuznueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNUE, CIIOCOObI MmostyueHust. KucioTs! u conu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cpolicTBa BoAbl. Bojma kak pactBopurens. PactBopel. HacwllieHHBIE U
HEHACBILICHHBIE PacTBOpPbI. PacTBOpuMOCTh BemiecTB B BojJe. MaccoBas J0js BEIIECTBA B
pactBope. XUMHUYECKUE CBOICTBa BoAbl. OcHOBaHUA. Poiib pacTBOpPOB B MPUPOJE M B KHU3HHU
yenoBeka. KpyroBopor Boapl B mpupoje. 3arpsi3HEHHE NpUPOIHBIX BoJA. OXpaHa M OYMCTKA



MPUPOJIHBIX BOJ.

Knaccudukanuusa nHeopranmdeckux coeauHenuit. Oxcuabl. Kiaccudukanus OKCHIIOB:
coyieoOpasyroriue (OCHOBHBIC, KUCIOTHBIC, aMpOTepHBIE) U HecoeoOpasyrome. HoMeHnkmarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHM: HIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBaHuil. ®PU3MYECKHE M XMMHYECKHE CBOMCTBAa OCHOBaHWM. [lomydeHue
OCHOBAaHUM.

Kucnotsl. Knaccudukarmus kucnor. Homenkiatypa xucnor. Ouszndeckue U XMMHYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Iloyuenue kucior.

Comu. Homenknatypa cosieil. @usznueckue U XUMHYeckue cBoiicTBa coseil. [lomyuenue
COJIEH.

I'eneTnueckas CBsSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OMpEJIENICHUEe COMIEePKaHUs KUCIOpOAa B BO3AyXe, MOJIydeHUe, COOMpaHue,
pacro3HaBaHHE M H3Y4YCHHE CBOMCTB KHUCIOpOJa, HaOJIOJIEHHWE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCIIOBHSI BOSHHUKHOBEHMSI U IPEKpalleHHs] ropeHus (Ioxkapa), 0O3HaAKOMIIEHUE C
o0Opa3lilaMu OKCHUJIOB U ONKMCAHME HX CBOWCTB, IOJIy4€HUE, cOOHMpaHUE, paclio3HaBaHUE U
M3y4eHUEe CBOMCTB BOJOpoja (TopeHue), B3auMmoieiicTBue Bojopoaa ¢ okcugom wmeau (II)
(BO3MO>HO MCIOJB30BaHUE BUIEOMATEPHUATIOB), HAOMIOACHHE 00pPa3IOB BEIIECTB KOJUYECTBOM |
MOJIb, HCCIIEZJOBAHUE OCOOEHHOCTEH pacTBOPEHHUsS BEIIECTB C PA3IMYHOM PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENECIEHHOM MacCOBOM JI0J€M pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBHE BOJBI C MeTaUIaMH (HaTpUeM H KajbllieM) (BO3MOXHO HWCIOJIb30BaHUE
BUJICOMATEpHUAJIOB), UCCIIEI0OBaHNE O0pa3llOB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB,
HaOO/IeHue M3MEHEHHs] OKPAacKM WHAMKATOPOB B PAacTBOpaxX KUCIOT M IIENOYel, M3ydeHue
B3aumoseictBus okcuma meau (I1) ¢ pacTtBOpoM cepHOW KHCIOTBI, KHCIOT C METaUIaMH,
peakuuii HeUTpalnu3aluy, NoJydeHHe HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHHE OJTHOIO MeTallja
JIPYTUM U3 PacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 Mo TeMe «BakHeiliune Kiacchbl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoanyeckuit 3akoH u Ilepumoanmyeckas cucrema xumu4yeckux diemenros /1. HU.
MenpeneeBa. Ctpoenue aToMoB. XumMudeckasi cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBbie MOMBITKY KIaCCU(PUKAITUN XUMHUYECKUX JIEMEHTOB. [oHsATHE O TpyMImax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMETHHBIC METAIJIBI, TAJIOTCHBI, HHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEPHBIE OKCUIBI U THAPOKCHIBI.

[lepmonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHntoB J[. .
MengeneeBa. KoporkomepuogaHas u ummHHOMNepuonHas Qopmbl [lepuonnyeckoil cHCTEMBI
xumuueckux snemeHtoB JI. M. Mengeneesa. Ilepuonbr u rpynmbel. PU3UYECKUH CMBICHT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue artomoB. CoctaB aroMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEepBBIX 20 XMMHUECKUX dNIeMEHTOB [leprnonanyeckoil cucTeMsl
A. W. MennaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO JIIEMEHTA IO €ro TMOJOXKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUs painyca aTOMOB XUMUYECKUX JIEMEHTOB, METAUNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOIAM.

3nauenue llepuoanueckoro 3akoHa u Ilepuoamyeckoii CHCTEMbI XUMUUYECKUX AJIEMEHTOB
JUIs1 pa3BUTHS HAyKu U npakTuku. J1. 1. Menaenees - yd4€HbIN U Tpak IaHUH.



XUMHYECKas CBA3b. KoBanenrtnas (nonsipuast u HEMNoJISIpHasi) CBA3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

CreneHb OKUCIICHHUS. OKHUCIHUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuH. [Iponeccsl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHne OOpaslloB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJICHCTBHE THIPOKCHIA
[MHKA C PacTBOpPaMM KHUCIOT M WIEJIOYEH, MPOBEICHUE OIBITOB, MUIIOCTPUPYIONIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, pEaKLuy pPa3yIoKEeHNs, COETUHEHMUS).

Mesicnpeomemmunle ceazu

Peanuzarust MexXnpeAMETHBIX CBsI3ed MPU M3YYEHUU XUMHUHU B § KJIacCe OCYILECTBISAETCS
Yyepe3 UCIMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHbBIX OHSATUHN, TaK U MOHATUM, SBIISTIOLIUXCS
CHUCTEMHBIMU IS OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTecTBEHHO-Hay4YHbIC MOHATH: HAay4YHBIA (DaKkT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaJIN3, CUHTE3, Ki1accuukaiys, NepuoAndyHOCTb, HAOMI0IEHUE, SKCIIEPUMEHT, MOJICITUPOBaHHE,
U3MEPEHHE, MOJIEIIb, SBICHHE.

®uzuka: MaTepusi, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYNA, JJIEKTPUYECKHI 3apsfl, BEIIEeCTBO, TelO, O0bEM, arperatHoe
COCTOSIHME BEIIECTBA, Ta3, (HU3MYECKHUE BEIUYUHBI, €IUHMIIBI W3MEPEHHS, KOCMOC, IUIAHETHI,
3831561, ComHIie.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAIBI, TOPHBIE IIOPOIBI, TIOJIE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peakus

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema XuMuU4Yeckux osnemeHtos [J[. .
MenpneneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOJOB, KalMs, KAJIbLUSA U UX COCAMHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B lleproauyueckoit cucTeMe U CTpOEHUEM UX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMHUYECKOW CBSI3U. THIIBI KPUCTAUIMYECKHX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT THUIA KPUCTATUIMYECKON PEIIETKH U BUJA XUMHUYECKOU CBSI3H.

Knaccudpukanys U HOMEHKJIAaTypa HEOPraHMYECKHX BELIECTB. XHMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIMUXCA K Pa3IMYHBIM KJIAaCCaM HEOPTaHMYECKUX COEAMHEHUH, TeHEeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanmss XUuMUYECKUX pPEakiuii MO Pa3IMYHbIM MPU3HAKaM (110 YUCITY W COCTaBYy
YYacTBYIOUIMX B pEaKIMH BEIIECTB, IO TEIIOBOMY 3G (}eKTy, Mo H3MEHEHUIO CcTeneHel
OKHUCJICHUS XMMHYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO KaTalu3atopa). DK30- U
SHAOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonstTre o ckopoctu xumuueckoil peakmuu. [loHsATHE 00 0OpaTHUMBIX MU HEOOPATUMBIX
XUMUYECKUX peaknusx. [loHATHE O TOMOreHHBIX U TreTeporeHHbIX peakuusx. llonstue o
karanuse. [lonsTrue o xumuueckoM paBHoBecuH. DaKTOPBHI, BIUSIONIME HA CKOPOCTh XUMHUYECKOM
pEeaKIMK U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE pPEAKIMM, DJIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBIEHWE YPaBHEHUW OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.

Teopust PAEKTPOTUTAYECKON AUCCOIMALIMM. DJIEKTPOJIUTHI U HEIJEKTPOIUTHI. KaTuoHBI,
aHUOHBI. MeXaHN3M IMCCOLMALNN BEIIECTB C PAa3JINYHBIMU BUJIAMHA XUMUYECKOH CBA3U. CTeneHb



nuccouuanuu. CUIbHbBIE U c1a0ble 3JIEKTPOIUTHIL.

Peakuuu moHHoro oomeHa. YcClIoBUSI MPOTEKAHUS PeaKIUil HOHHOIO OOMEHa, MOJHBbIE U
COKpalEHHbIE MOHHBIE ypaBHeHMs peakiuii. CBOICTBa KHMCIOT, OCHOBAaHHUN M COJIEl B CBeTe
NpeJCTaBlICHU 00 AJIEKTPOIUTHYECKO aucconuanui. KauecTBeHHbIE peakIMM HAa HOHBIL.
[TonsiTne o ruponn3e cosen.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEIIECTB -
METAJIOB M HEMeTauioB (rpadgura um amMasa), CIOXKHBIX BEHIECTB (XJOpUAAa HATPHSs),
UCCIICIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUECKOW pEAaKUUH OT BO3JACHCTBUSA DPa3THUUHBIX
(akTOpOB, HMCCIIEOBAHUE AIIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCA JAUCCOLUAINH
KHCJIOT, IIeJI0uel U cojiel (BO3MOXKHO MCIOIb30BaHUE BUIE0 MAaTEPUAIIOB), IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPHU3HAKUA TMPOTEKaHMsI peakluii MOHHOro obOMmeHa (0Opa3oBaHHME OCAlKa,
BbIJIETICHHE Ta3a, 0O0pa3oBaHUE BOJIbI), OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIUI (TOpeHHe, peaklud pas3lioKeHUs, COSAMHEHHUS), paclo3HaBaHHE
HEOPraHMYECKUX BEIIECTB C TOMOINBIO KAauyeCTBEHHBIX pEaKIMii Ha WOHBI, peIIeHHe
9KCIIEPUMEHTANILHBIX 3a7a4.

HemeTaibl M MX coeJHHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OCOOCHHOCTHM CTPOCHHS aTOMOB, XapaKTEpHBIC
crerieHu okucieHus. CtpoeHne W (U3NYECKHE CBOICTBAa IMPOCTHIX BEIIECTB - TaJIOTESHOB.
XvMHYECKHE CBOWMCTBA Ha IpUMeEpe XJopa (B3aMMOJAEHCTBHE C MeTallaMU, HEMETalaMu,
menoyamu).  XnopoBogopon. ConsHas —KHCIOTa, XHMHYECKHE CBOWCTBA, IIOJYYEHHE,
npuMeHeHne. JlelicTBUe XJIopa B XJIOPOBOIOPO/Ia HAa OPraHU3M YelloBeKa. BakHeimme XIopumabt
U MX HaXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka s1eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (PU3MUECKUEe CBOWCTBA MPOCTBHIX BEIIECTB -
KHCJIOPO/ia U Cepbl. AJUIOTPOIHBIE MOJU(HUKAIMKA KUCIOPOAa U cepbl. XUMUYECKHUE CBONCTBA
cepel. CepoBoJiopoJ, cTpoeHHe, (U3MYEeCKHe M XUMHYeckhe cBoicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KHUCIOTa, (PU3MUECKHE M XUMHUECKHE CBONCTBA
(oOmre kak mpeAcTaBUTeNs Kilacca KUCIOT U crenuduyeckre). XMMUYECKHE PEaKIH, JIexKallue
B OCHOBE MPOMBIIUICEHHOTO CMoco0a TOJyYeHHUsI CEpHOM KHUCIOTHL. [IpumeHeHue cepHoit
KkucnoThl. ColM CepHOM KHCTIOTHI, KaUeCTBEHHAs peakus Ha Cynb(ar-nuoH. HaxoxaeHue cepsl U
e€ coeMHEHMIA B TPUPOIe. XUMHUECKOE 3arps3HEHUE OKPYKAFOIIEH CPEeIbl COeNMHEHUSIMUA CEPBI
(KHCTIOTHBIE I0XK[TH, 3aTPsSI3HEHUE BO3TyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS.

Obmas xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHBbIE CTETEHU OKHUCICHUs. A30T, paclpocTpaHeHWe B Tpupoie, (U3NYeCKHe |
XUMHYecKHe cBoMCTBa. KpyroBopor a3ota B npupone. AMMHAK, ero (U3n4eckue 1 XUMHYECKUe
CBOWCTBA, MOJTy4YeHue u npuMeHeHue. Coiau aMMOHMSA, UX (pU3MUYECKHe U XUMUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiusi Ha MOHbl aMMOHMs. A30THas KHUCIOTa, €€ IMOJydeHue,
¢u3mueckue M XUMHMYECKHE CBOWcTBa (OOLIMe Kak IMpeJICcTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Vcrnonp3oBaHMEe HUTPATOB U COJCH aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XuMHUYECKOe 3arps3HEHUE OKpY’KaloIleld cpelbl COeTMHEHUSAMHU a30Ta (KUCIOTHBIE
JOKIIA, 3arpsi3HEHHE BO3/lyXa, MOYBBl M BOJ0EMOB). Docdop, ammoTpomHbie MOAUGUKAIIIN
docdopa, dbusndyeckue u xummudeckue cpoictBa. Oxcun docdopa (V) u dochopnas kucnora,
bu3nYecKkue M XMMHYECKHE CBOWCTBa, ToiydeHue. Mcmomp3oBanue ¢ocdaToB B KayecTBe
MUHEpaIbHBIX YI0OpECHHIA.

O6mas xapakrepuctuka 3yeMeHTOB IVA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,



XapaKTepHBIE CTENEHU OKHCIEHUS. YTJIepoj, allIOTPONHbIe MOAU(UKAIMU, pacIpoCTpaHEHHE B
npupoje, pU3ndeckue U XUMU4Yeckue cBorcTBa. Ancop6mus. Kpyrosopot yriepona B mpupo/e.
Oxkcunpl yriepojaa, ux (Gpuanveckue U XUMHUYECKUE CBOMCTBA, NEHCTBUE HA KUBBIE OpPraHU3MBI,
MOJIyYeHUE U MpPUMEHEHUe. DKOJOTHYecKre MpoOsieMbl, CBA3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIO0TE3a TI00albHOrO MOTEIUICHUs! KJIMMaTa, MapHUKOBBIA 3¢ dekT. YrompHas KUcioTa U €€
coiM, UX (U3NYECKHEe U XUMHUECKHE CBOWCTBA, IMOJyueHHE M TIpuMeHeHue. KadecTBeHHas
peakius Ha KapOOHAT-HOHBI. Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO035HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHMX BELIECTBAX KAK O COEIMHEHUSX YIiepoja
(mMeraH, 3TaH, 3TUJIEH, allETUIIEH, ATAHOJ, INIMLEPHUH, YKCYyCHas KUCI0Ta). [IpupoHbple HCTOUYHUKN
YIJIEBOAOPOAOB (yroiib, MPUPOJHBIN ra3, HePTh), MPOAYKTHI X mepepaboTku (OeH3MH), UX POJIb
B OBITY U MpOMBIIUIEHHOCTH. [loHATHE O OMOJOrMYEecCKH Ba)KHBIX BEIIECTBAX: JKHUpaxX, Oerkax,
VIJIEBOJAX - M HUX POJM B JKM3HM YeloBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COETUHEHUII.

Kpemuuii, ero ¢usnueckue M XHUMHUECKHE CBOWMCTBA, MOJY4YCHHE W TMPUMEHEHHE.
Coenunenus kpemHus B mnpupoge. OOmme mnpexacraBneHuss o0 oxcuae kpemuus (IV) u
KpeMHUeBOU Kucnote. CUIMKAThI, UX UCIOIb30BaHKUE B OBITY, B IPOMBIIINIEHHOCTU. Baxkneiinme
CTPOUTENIbHBIE MaTepHalibl: KepamMHuKa, CTEKJIO, LIEMEHT, OeToH, xeye300eToH. [Ipobrembr
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHUE 00pa3ll0B HEOPIaHUYECKUX BELIECTB, CBOICTB COJIIHOM KHCIOTHI, IPOBEICHUE
KaUeCTBEHHBIX peaklUUi Ha XJIOPHA-WOHBI M HAONIOJICHHE NMPU3HAKOB MX MPOTEKAHUs, OIBITHI,
oTpaxaromue (pU3N4eckrue U XUMHYECKHE CBONCTBA TaJIOTEHOB M MX COEIMHEHUH (BO3MOYKHO
UCITIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHHE C 00pa3lamH XJIOpUIOB (TaJOreHH]0B),
O3HaKOMJIEHHE C oOpa3laMu ceppl U €€ COEJUHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMATEpHUaJOB), HaOMIOJeHHe TMpoliecca OOyriaMBaHMA  caxapa TMOJA  JelcTBUEM
KOHIICHTPUPOBAHHON CEpPHOI KUCIOTHI, U3yuyeHHEe XUMHUYECKHUX CBOWCTB pa30aBlIEeHHON CepHOM
KHCJIOTBI, MIPOBE/ICHUE KAaueCTBEHHON peakiuHu Ha cylb(haT-MOH W HaOIOJeHHE NpH3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMM CBOWCTBaMM a3oTa, ¢ocdopa M MX COeTUHEHUMN
(BO3MOYXHO MCHOJb30BaHUE BUJIEOMATEPHAIIOB), 00pa3aMH a30THBIX U PochOpHBIX yI10OpeHHi,
NoJlyueHue, CcoOMpaHue, paclo3HaBaHME U M3yYEHUE CBOMCTB amMMmHaka, IpPOBEACHHE
KaueCTBEHHBIX peaklMii Ha HOH aMMOHUA U (pochaT-MOH U U3ydeHHE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICICTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEpPHUATIOB), M3yYe€HHE MOJeNell KpUCTANIMYECKHX pemeéTok anMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE € IIPOLECCOM a/ICOPOLIMU PaCTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM
yrIéM M YCTPOWCTBOM IPOTHUBOrasa, MOJYy4YeHHE, COOHMpaHHe, paclio3HaBaHHWE W H3yueHHE
CBOWCTB YIJIEKUCIIOTO ra3a, MpoBeIeHNE KaYeCTBEHHBIX PeakIMii Ha KapOOHAT U CHIIUKAT-HOHBI U
U3Y4YEHHE TIPU3HAKOB MX IPOTEKAHMs, O3HAKOMIIEHHME C NPOAYKLIHMEH CHIMKAaTHOU
IIPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTANBHBIX 337ad 10 TeMe «BakHelilne HeMeTalibl U
UX COCMHEHUS».

Metayibl M X COeIMHEHUS

OOmiass XxapakTepUCTHKa XHMMHMYECKHUX JJIEMEHTOB - METaUIOB Ha OCHOBAHHUU MX
nonoxkeHus B [lepuoguyeckoil cucreme xumuyeckux siaeMenToB . 1. MenzaeneeBa u cTpoeHus
atomoB. Crpoenue MeramioB. MerauMyecKkas CBS3b M METAUIMYECKasl KpUCTaUIMYecKas
pemeéTka. DJNEKTPOXUMUUYECKUUA PSAJ HAnpsKEHU MeTauioB. (DU3HMYECKHME M XUMHYECKUE
cBoicTBa MeTauioB. OO0mMe crnocoObl MOMydeHUsT MeTauioB. [IoHATHE O KOPPO3WH METAIIIOB,



OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YYT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTAJLIBL: MOJ0KEHUE B lleproanyeckoil cuctemMe XMMHYECKUX 3JIeMEHTOB /1.
W. MenneneeBa, CTpOEHUE KX aTOMOB, HaxoXKJeHue B npupoje. Pu3nueckue U XUMHYECKHE
cBOiicTBa (Ha mpumepe HaTpusl U Kanus). OKCUIbl U THAPOKCUABI HAaTpus U Kanus. [IpumeHenue
LICJIOYHBIX METAJUIOB U UX COCIUHECHUM.

[[{erouHO3eMeENbHBIE META/UIBl MAarHUM W KajabLui: nosiokeHue B Ilepmoandeckoi
cucreMe xummyeckux anemeHToB J[. M. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXXJICHHE B
npupozae. Ouznueckue U XMMHUYECKHE CBOMCTBA MArHUS W KaJblUs. BaxHelmue coequHEHUS
KaIblMs (OKCUI, THIPOKCHI, CONH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuii: nonoxxeHue B Ilepuoguueckoit cucteme xumudeckux snemeHtoB J[. W.
MenpeneeBa, CTpO€HHE aToMa, HaXOXKJAeHUE B npupoje. Pu3nueckue U XMMHUYECKUE CBOKCTBA
anoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMHHHSL.

Kenezo: mnonoxenne B Ilepuogmueckoil cucreme xumuueckux osnementos /Jl. U.
MeneneeBa, CTpOEHHE aToMa, HaXOXKAeHUE B npupoje. Pusnueckue U XUMHUYECKHUE CBOMCTBA
xene3a. Okcunbl, ruapokcuasl u comu sxkene3a (II) u »xemesa (III), ux cocras, cBoicTBa U
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3laMu METaJJIOB M CIUIaBOB, MX (PU3MYECKHMMM CBOWCTBaMH,
U3YYEHUE PEe3ylbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIOJIb30BAaHUE BMJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJIEHCTBUSL OKCHJIa KaJbIUs U HATPUS C BOJOM (BO3MOKHO MCIIOJIb30BaHUE
BUJICOMATEpHUAJIOB), HUCCIIEOBAaHHE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs xKeleza B
KHUCTIoposie  (BO3MOXKHO  MCIIOJIb30BAaHME  BMJIEOMATEPHANIOB), IMPU3HAKOB  MPOTEKaAHUS
KAueCTBCHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJblHs, alIOMUHES, [HHKa, *kene3a (I1) u xenesa
(ITI), memu (II), HabmroaeHUE W OMUCAHKE MPOIIECCOB OKpAIIMBAHMS TUIAMEHW MOHAMH HATpUs,
KaJIMs U KaJblus (BO3MOXHO HCIOJb30BaHHE BHJICOMATEPUANIOB), MCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB T'MAPOKCHIA aTIOMUHUS U TUAPOKCHA [IUHKA, PEILIEHUE DKCIIEPUMEHTANIBHBIX 3a1a4 I10
TeMe «BakHelIe MeTajulbl U UX COCIUHEHUSD.

XuMus M OKpyKamouas cpeia

BemecrBa 1 maTepuasbl B ITIOBCEJHEBHOM JKM3HHU 4YEJIOBEKA. be30macHOe MCoab30BaHUE
BEUIECTB M XMMMUECKHUX peakiuil B ObiTy. IlepBas momoip MpuM XUMHYECKHUX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpY>Karolleil cpeapl (MpeaenbHas J0nycTuMas KOHIEHTpaus
BeniecTs, gainee - [1JIK). Ponb xumMuu B pemieHnu 3K0J0rn4ecKux mpooieM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJTUMEPHBIE MaTEPHUAIbI).

Mesxicnpedmemmuuie cea3u

Peanuzanus MeXnpeIMETHBIX CBSI3€H IIPU M3YYEHUU XMMHHU B 9 KIIACCE OCYILECTBISAETCS
yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHIATUHN, TaK U MOHATUH, SBIISIOUIMXCS
CUCTEMHBIMU I OTAENBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO111e ecTecTBEHHO-HaYUYHbIE MOHATHS: HAY4YHbIH (DakT, runoresa, 3aKOH, TEOpUs, aHAJIN3,
CUHTE3, Kiaccudukalus, MNEepUOJUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJIEIHPOBaHUE,
U3MEepEeHHe, MOJIENb, SIBJICHNE, TAPHUKOBBIN 3(pPeKT, TEXHOIOTUsI, MaTepHaIIbI.

®dusnka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIU/, U30TOMBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUYECKUH 3apsj, MPOBOAHUKH, IOJIYNPOBOJHUKH,
TUAIIEKTPUKU, (OTORJIEMEHT, BEUIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHHME BEIIecTBa, TIas,



pacTBOp, PacTBOPUMOCTb, KpHCTAUIMYECKash peIETKa, CIUIaBbl, (U3UUYECKUE BEJIUYHHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3 11, CoHIIE.

buonorust: ¢gorocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAJIbHbIE YI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPOAbI, MTOJIE3HBIC
HCKOIIaeMbIe, TOIUIUBO, BOJHBIC pECYpPCBI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 1IO XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIbTaThl OCBOEHHSI IPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X07le 00y4eHHUs: XUMUU B €JMHCTBE y4eOHON M BOCIHUTATEIbHON J1€ATEIbHOCTH B
COOTBETCTBHUH C TPAAUIIMOHHBIMH POCCUMCKHUMH COLMOKYIBTYPHBIMU U TyXOBHOHPABCTBEHHBIMU
LEHHOCTSMHU, MPUHATHIMH B OOILECTBE NpPaBWJIAaMU W HOPMaMH TMOBEIEHUS U CIIOCOOCTBYIOT
IpolLeccaM caMONO3HaHUs, CAMOPA3BUTHS U COLIMAIN3ALINN 00yUatoIuXCsl.

JIndHOCTHBIE pPE3yJabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPHUEHTAIMil M PACHIMPEHUE OMbITa ACSITENbHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHHS K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HACJIE/INI0, TOHMMAHUS 3HAYCHUS XMMHUYECKOH HAyKW B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIQJIETh JAOCTOBEPHOH HMH(OpMaIeid 0 mepeoBhIX JOCTHKCHHUAX M OTKPBITHAX
MHUPOBOW M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOKCTBE
MHUpa 1 00IIECTBa;

2) IrpaskIaHCKOro BOCIHTAHUS:

MPEJICTABICHHUS. O COLHUAIbHBIX HOPMax M MpaBUiIaX MEXKIWYHOCTHBIX OTHOILIECHUN B
KOJUIEKTHBE, KOMMYHUKAaTHBHOMN KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM,
y4eOHOMCCIEeI0BATENbCKOM, TBOPUECKOM M JPYrMX BHAAX JESITEIbHOCTH, T'OTOBHOCTH K
pa3HO00pa3HON COBMECTHON JIEATEbHOCTH NP BHIMOJIHEHUH y4eOHBIX, TO3HABATENIbHBIX 3aJ1ad,
BBIMIOJIHEHUN XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUM Y4eOHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHIMAHHWIO W B3aMMOIIOMOIIM B TPOIECCE ITOH y4eOHOW NesSTeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJACHWE W TIOCTYIKH CBOHWX TOBAPHIIEH C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEICTBUI MMOCTYIIKOB;

3) IeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUpPOBO33PEHYECKHE  TPEACTABICHUS O  BEIMECTBE W  XHMHYECKOH  peakiuw,
COOTBETCTBYIOILIIIE€ COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKH M COCTaBISIOIIME OCHOBY JUIs
MMOHUMAaHHUSI CYIIIHOCTH HAyYHOUW KapTUHBI MUpPA, IPEACTaBIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJIbI, B3aUMOCBA3SIX YEIOBEKa C MPUPOIAHON Cpeloi, 0 posu
XMMHUU B TIO3HAHUM ATUX 3aKOHOMEPHOCTEHH;

MO3HABATENIbHBIE MOTHBBI, HAMpPaBICHHBIE Ha MOJTYYCHHE HOBBIX 3HAHWUN M0 XHUMHUH,
HEoO0XoAuMBIe ISl OOBSICHEHUs HAONIOJIaeMbIX INPOLIECCOB M SBJICHHM, IO3HABATEIbHOM,
WHGOPMAIIMOHHON U YMTATENLCKOM KYJIbTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHTEPATypOH, JOCTYITHBIMH TEXHUYECKHMH CPEICTBAMH
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOYYEHUWIO W TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TTPOCKTHOW M HMCCIIENOBATEIHLCKONW NIEATETHOCTH, K OCO3HAaHHOMY BBIOOPY
HATPaBJICHHOCTH ¥ YPOBHS 00yYEHUS B AIbHEHIIIEM;

4) ¢opMHpPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHME IICHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0pOBBIH 00pa3 >XU3HU, OCO3HAHHE MOCICACTBHA M HENpPUSATHE BPETHBIX
npuBbIUEK (yrmOTpeOJeHUsT AIKOTroJs, HApKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOIIONECHUS
MpaBUJI 0€30MIACHOCTH MPH 0OpaIEHHH ¢ XUMHUECKUMH BELIECTBaMH B OBITY U pEaIbHOM KU3HH;



5) Tpya0BOro BOCIMTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Npodeccuii U TpyAa pa3aIMyHOro pojia, yBaXKeHHUE K
TpyLy M pe3yibTaraM TpPYyJOBOHW JAEATEIbHOCTH, B TOM 4YMCIE HAa OCHOBE IIPUMEHCHHS
IPEIMETHBIX 3HAHUH 10 XMMHHM, OCO3HAHHbI BbIOOp MHIMBHIYalIbHOH TPAaEeKTOPUHU
IPOAOIDKEHUsT 00pa3oBaHMsA € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XHUMMH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEmHOW MpoQecCHOHANBHON AEITEeNbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJIallTUPOBATHCS B MPO(HECCHOHAIBHON CPeIe;

6) IK0JIOrH4ecKOro BOCIUTAHUS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIEHHE K MPUPOJIe KaK UCTOYHHUKY KM3HH Ha 3emIe,
OCHOBE €€ CYyIEeCTBOBAaHHUS, NOHUMAHHME LIEHHOCTH 3I0pPOBOro M 0Oe3omacHOro oOpasa >KU3HW,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (U3UYECKOMY U TICUXHYECKOMY 3]I0POBBIO,
OCO3HaHME LIEHHOCTU COOJIOICHUS MpaBul 0€30M1acHOr0 MOBEACHUS MPpU padoTe C BelleCTBaMH,
a TaKKe B CUTYalUsAX, YTPOXKAIOIIUX 310POBbIO U KU3HU JIFOJIEH;

CHOCOOHOCTH NPUMEHSTh 3HAHMS, IOJIydyaeMble NPU HM3YYEHUH XMMUH, IJIS peLIeHHs
3aJ1a4, CBSI3aHHBIX C OKPY’KaOLEH NPUPOIHON CPENOH, Ui MOBBIIIEHNS YPOBHS KOJIOTHYECKOU
KYJIBTYpbl, OCO3HAHUs IJI00AJILHOTO XapaKTepa 3KOJOIMUYECKUX MpoOJieM U IyTell MX pelieHus
IIOCPEACTBOM METOAOB XHMHUH, SKOJIOIMUECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATbCS UM B
ITI03HABATEJIbHONW, KOMMYHUKAaTUBHON M COLMAJILHOMN IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeaMETHBIX pPE3yJAbTAaTOB BBIACIAIOT 3HAUMMblE A (HOPMUPOBAHMS
MHUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHs, NMPHHLMUI, TUNOTe3a, (Pakt, cucrema,
MIPOLIECC, PKCIIEPUMEHT M JAPYTOe€.), KOTOPhIE MCMOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YU4EOHBIX
IpeaMeTax M MO3BOJIIOT HA OCHOBE 3HAaHUH U3 3TUX MpeIMeToB (OPMUPOBATh MPEICTABICHUE O
LIEJIOCTHOM HayyHOW KapTHHE MHpa, U YHHMBepcallbHble yueOHbIe NeicTBUs (IO3HABaTeNbHBIE,
KOMMYHHUKATHBHBIE, DPETYISATHBHBIE), KOTOpblE 00ecHeuuBaloT (OpMUpOBAHHE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHON JEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHMsI HCIOJB30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHHS IIPH OCBOCHMM 3HAHUMN:
pacKpblBaTh CMBICI ~XMMHUYECKHUX TOHATUH (BBLAENATP MX XapaKTepHble IPU3HAKH,
YCTAHABIIMBATh B3aUMOCBS3b C JPYTUMH MOHSITHIMHU), UCIIOIb30BaTh MOHATUSA NI OOBSICHEHUS
OTJENbHBIX (AKTOB M SABJIEHUHM, BBIOMPATh OCHOBAHHUS U KPUTEPUU Ui KiacCU(UKAIUU
XUMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKlMi, yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3U
MeX1y 00bEKTaMU M3y4eHUs, CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIC, IeAYKTUBHBIE,
10 aHAJIOTHH), JIeNIaTh BBIBOJBI U 3aKIJIFOUEHUS;

yMEHHUE NPUMEHATh B Mpoliecce MO3HAHMUA MOHATHS (IIPEeIMETHbIE U METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XHMMHH, NPeoOpa3oBbIBATH IIHUPOKO
IIPUMEHSIEMbIE B XMMHM MOJEIBHBIE MPEACTABICHUS - XMMUUYECKUN 3HAK (CHMBOJ 2JIEMEHTA),
XUMu4eckas (opMyaa M ypaBHEHHE XUMHUECKOW peakUuuh - TMpH pElIeHUH Yy4eOHO-
[IO3HABATENbHBIX 3aJa4, C Y4YETOM OTUX MOJENbHBIX IPEJICTaBICHUNH BBIABIATE WU
XapaKTepu30BaTh CYIIECTBEHHbIC NMPU3HAKU M3YYaeMBIX OOBEKTOB - XMMUYECKHUX BELIECTB U
XMMHUYECKUX DPEaKLUH, BBIABIATh OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3y4aE€MBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

YMEHHME HCIIOJB30BaTh IOCTaBJICHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA ITO3HAHUSA, a
TAaKK€ B KayeCTBE OCHOBBI s (OPMHUPOBAHMS THUIIOTE3bl IO IPOBEPKE MPaBHIBHOCTH



BBICKa3bIBAEMBIX CYXKICHHIA;

pUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEICHUI0 YYEHUUYECKUX
SKCIIEPUMEHTOB, YMEHHE Ha0JI0/1aTh 3a XOJIOM IPOLIEecca, CAMOCTOSTEIbHO MPOTHO3UPOBAThH €T
pe3ynbrat, (GopMynHpoBaTh O00OOIIEHHS M BBIBOJABI 0 pe3ysibTaTaM IMPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIeNIaHHOM pabdoTe.

Pabora ¢ unopmanmeii:

yMeHHue BbIOMPATh, aHATU3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO PA3TMYHBIX BHJIOB
1 (opM IpeACTaBICHHUS, OTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs JIUTEpaTypa
XHUMHAYECKOTO COACP KaHusl, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa), KpUTUYECKH OILICHUBATh
MPOTHBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE MPUMEHATH PAa3UYHbIe METOJIBI M 3aIPOCHI IPU MOKCKe U 0TOOpe HH(pOpMaIuK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JJIsl BBIMOJHEHUS Y4€OHBIX U IMO3HABATEIbHBIX 3aa4
OnpeAeNnéHHOr0 THUMA, MPUOOpPETEeHHE ONbITa B OOJACTH HCIHOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHUBHBIX TE€XHOJIOTH, OBJa/IeHUE KYJIbTYpOil aKTUBHOTO HCHOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpATh ONTHUMAIBHYIO (QOpMYy MpeICTaBICHUS
nH(pOpMallUd W WUIIOCTPUPOBATh pelIaeMble 3aJaud HECIOXKHBIMU CXEMaMH, Juarpammami,
npyrumu Gopmamu rpadUuKu U UX KOMOUHAIUSMUY;

YMEHME HCMOJIb30BaTh W AHAJIU3UPOBATHh B Ipoliecce Y4eOHOM M HCCIIEN0BAaTEIbCKOMN
JEeSTeTbHOCTH HH()OPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEITLCKOTO XO035CTBAa U TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOLIEH MPUPOJHON CPEBL.

KoMMyHUKAaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe el cTBUA:

YMEHMsI 3aJaBaTh BOIIPOCHl (B Xonae Juanora u (WIM) JUCKYCCHM) IO CYHIECTBY
oOcyxxgaemMoi TeMbl, (OPMYJIHPOBATh CBOM TMPEUIOKEHHUS] OTHOCUTEIBHO BBIMOJIHEHUS
NPEeUI0KEHHOH 3a/1a4H;

YMEHHUsI IPEJICTABIIATH MOJYYEHHBIE PE3yNbTaThl IO3HABATEILHON IESATEIHHOCTH B YCTHBIX
U THCHMEHHBIX TEKCTax; JeNaTh TMPE3EHTAIMI0 pPE3yJbTAaTOB BBIMOJTHEHUS XHUMHUYECKOTO
JKCHepuMeHTa (JJabopaTOPHOIrO OMbITA, J1a0OpPaTOpHOM pabOTHl MO HUCCIEIOBAaHMIO CBOMCTB
BEIIECTB, YI€OHOTO MPOEKTA);

yYMEHHUSl Y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IO3HABATEIbHOW U
HCCIIEIOBATENbCKOM JESITEIbHOCTH MPU PELIEHUH BO3HUKAIOLIMX MpPOOJEM Ha OCHOBE YyuéTa
OOIIMX MHTEPECOB M COTJACOBAHUA MO3ULUN (00CYyXIeHus, OOMEH MHEHMSIMH, «MO3TOBBIE
IITYPMBI», KOOPAHHAIUS COBMECTHBIX JECHCTBHIA, ONPEeIIEHNEe KPUTEPUEB 110 OIEHKE KauecTBa
BBITIOJTHEHHOU PabOTHI U IpyTHE).

PeryasiTUBHBbIE yHHBepcaJIbHbIe y4eOHbIE AeiicTBUA:

YMEHHE CAMOCTOSITEIILHO OINpPEAENATh LEeNH AeATeIbHOCTH, IUIaHUPOBATh, OCYIIECTBIIAT,
KOHTPOJIMPOBAaTh M TpPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATENbHOCTb, BBIOMPAThH
HanOonee d¢p¢eKTUBHBIE CIMOCOObI  peleHuss y4eOHBIX M TO3HABaTeNbHBIX  3ajad,
CaMOCTOSITENILHO COCTAaBJISITh WM KOPPEKTUPOBATH MPEANIOKEHHBIM aNropuT™M NEHCTBUI mpu
BBITIOTHEHUH 3aJaHUi C y4E€TOM TMOJNYYeHHUS HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTax -
BEIIECTBAX M PEaKIHsIX, OLIEHUBAaTh COOTBETCTBUE MOJIYUYEHHOIO pe3yibTaTa 3asBJICHHOMN IelH,
YMEHHE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUHU 3aJaHHA.

MNPEJIMETHBIE PE3YJIBTATHBI

B coctaBe mpenMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO O0O0S3aTENIBHOTO COJEpKaHuUs,
YCTaHOBJICHHOTO JJaHHOU (heniepaibHOM paboueii mporpaMMoi, BEIJIEISIOT: OCBOCHHBIE
oOyJaronuMucs HaydHbIe 3HAaHHS, YMEHHS M CIOCOOBI JCHCTBUH, crenuduaeckue st
MpeIMeTHON 005acT «XUMHUS», BUIBl JCSATEIbHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHUS, €ro



MHTEpIIpETANH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIHSIX.
K xoniy obyuyenus B 8 kjacce npenMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATUIH: aTOM, MOJIEKYJa, XUMHYECKHA
JJIEMEHT, IMPOCTOE BEHIECTBO, CJOXKHOE BEIIECTBO, CMech (OJAHOpOAHAas U
HEOJAHOPO/HAs), BAJICHTHOCTb, OTHOCUTEJIbHAs AaTOMHAas M MOJICKYJIIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCOBast 10J1s1 XMMUYECKOTO 3JIEMEHTA
B COCOUHEHWHM, MOJSIPHBIA O0BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPHUIATEITLHOCTD, CTENICHh OKUCIICHUS, XUMHUECKAsT pEaKIns, KIacCUPUKAIIUS
peaKluil: peakiuu COSAMHEHUs, PEaKIIUU PA3JIOKEHUS, PEAKIIMU 3aMEIICHUS, PEaKIINI
oOMeHa, K30- U SHJOTEPMHUYECKHE PEaKInH, TeII0BOK d(D(EKT peakium, siapo aToMma,
ANEKTPOHHBIA CIION aToMa, aTOMHasi OpOUTallb, paguyCc aroMma, XUMHUYECKas CBS3b,
MOJIApHAsl M HEMOJspHas KOBaJEHTHAasl CBs3b, MOHHASI CBsI3b, MOH, KATHOH, aHWOH,
pacTBoOp, MaccoBasi A0S BellecTBa (MPOIEHTHAs KOHIIEHTPALIKs) B pacTBOPE;
WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHSATHH M MPUMEHSTH 3TU
MIOHSATHSI IPU OMMCAHUU BEIIECTB U MX MPEBPAICHHUIA;

UCIONIb30BAaTh XHMHMUYECKYI0 CHUMBOJIMKY JUIS COCTaBJIeHUS (OpMysn BeIIeCTB U
YPaBHEHUN XMMHYECKUX PEAKIIUI;

ONpENEATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEICHBb
OKHUCJICHUS JJICMCHTOB B OWHAPHBIX COCIUHCHHSX, PUHAUICKHOCTh BEHIECTB K
onpefeNéHHOMY Kjaccy COoeauHeHuHl mno ¢opMmynaMm, BHJ XHMHUYECKOH CBS3U
(KoBasieHTHAsl ¥ MOHHAs) B HEOPTaHUYECKUX COCIUHECHUSIX;

packpeiBaTh cmbica [lepuoanueckoro 3akona JI. M. MenpaeneeBa: A€MOHCTPUPOBATH
MMOHUMAaHUE TIEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XHMMHYECKUX JJIEMEHTOB OT HUX
nonoxeHus B llepuoguueckoil cucteme, 3aKOHOB COXPAHEHUsI MacChl BEIIECTB,
MOCTOSIHCTBA COCTABa, AaTOMHO-MOJIEKYJISIPHOTO YU€HUsI, 3aKOHa ABOTaJIpo;

OMHCHIBATh W XapakTepu3oBaTh TabOiauuHyro ¢Gopmy Ilepuoanueckoit cuctemsl
XUMHUYECKHUX DJIEMEHTOB: pa3NMyaTh TMOHATUS «TJaBHas moAarpynmna (A-rpymmna)» u
«moboynass moarpynna (b-rpynma)», Manple u OOJbIIME TEPUOABI, COOTHOCUTH
o003HaYeHHsI, KOTOphle uMeroTcss B Tabnuie «llepuoanueckas cucreMa XMMHUYECKHX
snemenToB J[. . MeHnaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsja  slpa, OOIIee YUCIO JIEKTPOHOB H
pacrnpeiesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KIIACCU(UITUPOBATH XUMHYECKHE dJIEMEHTHI, HEOPTaHMUECKHUE BEIIECTBA, XMMHUECKUE
peakiuu (10 YUCIY U COCTaBY YYAaCTBYIOUIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY
sbdexty);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  TOATBEp)KJasi  OMHCAHWUE TMpPUMEpPaMH  MOJICKYJISIPHBIX  ypaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TTPOTEKAHUS XUMHUYECKUX MPEBPAEHUN B PA3IMUHBIX YCIOBHSIX;
BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOTO AJIEMEHTa 1Mo (popmysie COeIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOM peakluu;

MPUMEHSITh OCHOBHBIE ONEPALIMY MBICIUTENBHOMN JAEATEILHOCTH - aHAJIN3 U CUHTE3,
CpaBHEHHUE, 0000IIeHNE, CUCTEMATHU3AINI0, KIaCCH(UKAIINIO, BBISIBICHUE MPUYUHHO-



CIIEICTBEHHBIX CBSI3eH - ISl M3Y4YEHHsS] CBOWCTB BEIIECTB U XMUMHUYECKUX PEaAKIIUM,
€CTECTBEHHO-HAY4YHbIE  METOJIbl I03HAHUS - HAOII0ACHUE, U3MEPEHHUE,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIH);

clle[oBaTh IpaBWJIaM IIOJIb30BaHUS XHMMHUYECKOM TMOCYAOH U  J1aOOpaTopHBIM
o0opynoBaHuEM, a TaKXe IMpaBuiIaM OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU C
HHCTPYKIUAMH I10 BBIIIOJTHCHUTIO na60paT0prlx XUMHUYCCKUX OIIBITOB IO ITOJYUCHHUIO
U coOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB € OIMPEAETEHHON MACCOBOM J0JIEd PACTBOPEHHOIO BEILECTBA, IIIAHUPOBATH
U MPOBOAUTH XUMUYECKHE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C TOMOIIBIO HHANKATOPOB (JIAKMYC, (eHOIPTaTCHH, METHIIOPAHK U JJPYTHE).

K koniy o0y4enus B 9 kijiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATUNA: XUMHUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KATUOH, AaHUOH, MIPOCTOE BEUIECTBO, CIOAKHOE BELIECTBO, BAJICHTHOCTD,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCJICHHUS, XMMUYECKAsl pEeaklMs, XUMUYECKas
CBSI3b, TEIIOBOM 3P (HEKT peaklnu, MOJb, MOJISPHBIA 00BEM, pacTBOP, DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] AUCCOLMALMSA, PEaKIUd HMOHHOTO OOMeHa,
KaTaJn3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE PEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKLMU,  OKHUCIUTENb,  BOCCTaHOBUTEIIb,
OKHUCJICHHE M BOCCTaHOBJIEHUE, aUIOTPONHs, aM(OTEPHOCTb, XHMHUYECKas CBA3b
(koBaJIeHTHAsi, MOHHAs, METAJUIMYEeCKas), KpUCTAJUIMUECKas peléTka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM peakiuu, MpeleibHO JI0ImycTUMas
koHueHTpauus [1JIK BeniecTna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX IOHSATUA U NPUMEHATH 3TH
MOHATHUSA MPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIONIb30BaTh XHMHUYECKYI0 CHUMBOIMKY Ui COCTaBlieHUs (OpMyNn BemecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKHUCIECHHUS XUMHUYECKHUX JJIEMEHTOB B
COCIMHEHUSX PA3JIM4YHOI0 COCTaBa, NMPUHAMJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy coeAuHeHu# 1o (opmynaMm, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHA,
MeTaJUIM4ecKasi) B HEOPTraHWYECKUX COEAUHEHUSX, 3aps]l HOHA 10 XHMHYECKOU
dbopmyne, xapakTep Cpeabl B BOJHBIX PaCTBOPAaX HEOPTaHWYECKUX COCIUHECHHM, THII
KPUCTAITTNYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica Ilepuoanueckoro 3akona JI. 1. MenaeneeBa u J€EMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMHUCHIBATh M XapaKTepu30BaTh TaOIu4yHy0 hopmy [lepuommnueckoit
CUCTEMbl XMUMHUYECKHUX BJIEMEHTOB: pa3linyaTh IOHATHUS «rjaBHas mnoarpymnmna (A-
rpynma)» u «mobouyHas mnonarpymnma (b-rpynma)», Manbie W OONBIIME TMEPUOJIBI,
COOTHOCHTH 0003HAueHUs, KOTOpble MMEIOTCS B MEpUOANYECKON Tabmiuue, ¢
YHCIIOBBIMU XapPaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX HJIEMEHTOB (COCTaB U
3apsiy sapa, o0IIee Yuciao EKTPOHOB U paclpeelieHHe UX IO AIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0IIKME 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB DJEMEHTOB U HX
COCIMHEHMH B MpEJeNax MaJbIX MNEPUOJOB U INIABHBIX MOATPYNH C YYETOM CTPOECHUS
MX aTOMOB;

KJIaCCU(UIIUPOBATh XMMHYECKHE 3JIEMEHThI, HEOPraHMUECKHUE BEIEeCTBA, XMMHUECKHE
peakuuu (IO YUCIY U COCTAaBY YYacCTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTEIeHEH OKUCICHUS XUMHUYECKUX DIIEMEHTOB);



XapakTepu3oBaTh (OMMCHIBATh) oOOmME U cHeuuduyeckue XHUMHYECKHE CBOMCTBa
IIPOCTBIX M CJIOKHBIX BELIECTB, IOATBEPKIasl ONMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

COCTaBJIAITh YPAaBHEHUS DJICKTPOJUTUYECKON NUCCOLMALMK KHUCIIOT, IIEJI0UEH U COJIEH,
IIOJIHBIE M COKPALIEHHbIE YPABHEHMs PEAKLIMA MOHHOrO OOMEHa, ypaBHEHMsI PEaKIM,
MIOATBEPXKAAIOIINX  CYIECTBOBAHUE TI'EHETUYECKOM CBSA3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLMH I1OCPEICTBOM
COCTaBJICHUsI 3JIEKTPOHHOTO OajlaHCca ATUX peakLuii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOCHHs, BO3MOXKHOCTHU
MIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JOJTI0 XMMHAYECKOTO JIEMEHTa 0 (popMylie COeIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PacUEThI 10 YPAaBHEHUIO XMMHUUYECKOM peakluu;

coOnrofarh IMpaBUiia IOJb30BaHUS XUMHUYECKOH IMOCYIOH U JIaODOpaTOpPHBIM
00OpyIOBaHUEM, a TaK)Ke IpaBWia OOpAlICHHS C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLUHUSMHU IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKHUX OIBITOB 10 MOJYyYEHHUIO
1 coOMpaHUIo ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKIMH, MOATBEPKIAIOLINE KAUECTBEHHBIM COCTAB Pa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM INYTEM XJIOpUA-, OpoMua-, MOAMUI-, KapOoHar-, ¢ocdar-,
CUJIMKAT-, Cyiab(daT-, T'MIPOKCUA-UOHBI, KAaTHOHBI aMMOHHMS M HOHBl H3Y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON JEATEIBHOCTH - aHalIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMaTH3alluio, BBISBIEHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EH - JUI1 M3Y4YECHHUS CBOWCTB BEIIECTB M XHMHMYECKUX DPEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl I[O3HaHUs - HaONIOJIGHWE, HW3MEpEeHue, MOJIEIMpPOBaHHUE,
JKCIIEPUMEHT (peanbHbIN u MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHME 8 KJIACC

KoaudyecTBO 4acoB

Ne HaumeHnoBaHue pa3jeaos U Bceero KonrpoibHble IIpakTHyeckue duekTponnbie (HUQPOBLIE)
n/m TeM MPOrpaMMbI padoTe padoThl 00paszoBaTeJbHbIe pecypchl
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUS
Xumust — BakHas o0J1acThb
11 €CTECTBO3HAHUS U 5 2 but6mmoreka [IOK
' MPAKTUYECKOU JCSITEIbHOCTH httDs://m.edsoo.ru/7f41837c¢
YyeJIOBEKa
1.2 BemectBa 1 xumuueckue 15 1 But6mmoreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pa3nen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Bosnyx. Kucnopon. [lonstue 6 bubmuoreka [JOK
' 00 oKkcumax httDs://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o kucnorax 8 1 bu6nuorexa [IOK
' H COJISIX httDs://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubanoreka LIOK
' OCHOBaHHsIX httDs://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KJIACChI 11 1 1 bubmorexa [JOK
HEOPTaHMYECKUX COCTUHEHHIA httDs://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paznea 3. [lepuoaguueckuii 3axoH u Ilepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PCaKIuu



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

[Tepuonuueckuii 3aKOH U
31 [Tepuonnueckas cucrema

but6mmoreka [IOK

7
XUMHYeCKHX 3aementoB 1. 1. httDs://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aToMa

" }éHMquCKaﬂ CBSI3b. ; Bu6motexa LIOK

' KHCTHTEIBHO https://m.edso0.ru/7f41837¢
BOCCTAHOBHTEJIbHBIC PEAKIINU
Wroro mno pazneny 15 Brbmuorexa LIOK
httDs://m.edsoo.ru/7f41837c
bubmuorexa [IOK
PesepBHOE Bpemst 3
httDs://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB IIO 68

[NPOT'PAMME



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

9 KJIACC

KoJsinyecTBO 4acoB JJIeKTPOHHBIE
(undposbie)
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontponbneie | Ipaktuyeckne | 00pasoBaTeibHbIe
MpPOrpaMmMbl Bcero
padoTbI padoTbI pecypcbl
Pa3ned 1. BemecTBo M XMH4YecKHe peakuu
11 [ToBTOpenue u yriyOneHne 3HaHUN 5 1 bubmumorexa [IOK
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca httDs://m.edso0.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
peaKimii httDs://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLUALIHS. 8 1 1 bubnuorexa [JOK
XUMHUECKUE PEAKIHK B PACTBOpPax httDs://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTassibl M MX cOeIMHEHHS
21 OO6m1ast xapakTepruCTUKa XUMUUYECKHUX 4 1 bubnuotexa [JOK
aemeHTOB YITA-rpymmsl. ["anorens httDs://m.edso0.ru/7f41a636
- Obmas Xapi;(prHCTI/IKa XEMI/I‘IGCKT/'IX ; Butmiorexa [IOK
' SVCMEHTOB ¥ LATPYIHEL L-epa 1 e¢ httDs://m.edso0.ru/7f41a636
COCIMHEHUS
)4 Obmas Xap;l;iepucmka );I/IMI/I‘IGCKI/IX , . Bubmorexa [IOK
' PAEMEHTOB Y A-TpYMIIEL. A3OT, ocdop 1 ux httDs://m.edsoo.ru/7f41a636
COCIMHEHUS
v Obmas X&p;l;’feAI)I/ICTI/IKa XI;MI/I'-IGCKI/IX : . , Bubmorexa LIOK
' SHeMeHTUOB "TPYHIIBL. Y TICPOL 1 httDs://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro o pazneny 25




Paznen 3. MeTaJUIBI M MX CO€TUHEHU S

3.1 OO01me CBOMCTBAa METAJLIOB 4 bubnnorexa LIOK
httDs://m.edso0.ru/7f41a636
3.2 Baxxuelie MeTaisl 1 UX COSIUHEHUS 16 bubnuorexa LIOK
httDs://m.edso0.ru/7f41a636
Hroro mo pasneny 20
Pasznea 4. Xumus U oKpyskamomas cpeia
4.1 BemectBa 1 MaTepuaibl B )KM3HU YEIIOBEKA 3 bubmmorexa LHOK
httDs://m.edso0.ru/7f41a636
Wroro mo pazneny 3
bubmuorexa [JOK
PesepBHOE BpeMs 3
httDs://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




KanengapHo — rTeMaTnyeckoe IJIAHUPOBaHMe 8 KkJace

Ne Mara Tema ypoka DJIeKTpOHHbIe HHU(pPOBbIE

YPOKa | npoBeeHust pecypcehbl

1 4.09 [Ipeamer xumun. Posb XUMUU B KU3HU bu6nuoreka [IOK
yemoBeka. Tena u BemecTna httDs://m.edsoo.ru/ff0d210c

2 5.09 [MousiTue 0 MeToAax mo3Hanus B xumun | bubdnnoreka [JOK

httDs://m.edsoo.ru/ff0d227e

3 11.09 [IpakTuueckas padora Ne 1 «IIpasuiia bubmmoreka [IOK
paboTHI B 1a00pATOPHH U IIPUEMBI https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1ab0paTOPHBIM
000pyJIOBaHUEM»

4 12.09 Yucrtele BemecTBa U cMecu. CiocoObl bu6nuoreka [IOK
pasjencHus cMecei https://m.edsoo.ru/ff0d26ca

5 18.09 [Mpaktuueckas padbora Ne 2 «Paznenenue | bubmmoreka [JOK
cMeceil (Ha mpuMepe OYMCTKU https://m.edsoo.ru/ff0d28c8
ITOBApPEHHOM COJIM)»

6 19.09 ATOMBI U MOJIEKYJIBI bubnmnorexka HOK

https://m.edsoo.ru/ff0d2a6¢c

7 25.09 XUMUYECKHUE AIIEMEHTHI. 3HAKH bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB httDs://m.edsoo.ru/ff0d2be8

8 26.09 [IpocTeie U CIIOXKHBIC BENICCTBA bubnmoreka [JOK

https://m.edsoo.ru/ff0d2a6¢c

9 2.10 ATOMHO-MOJIEKYJIIPHOE YUEHUE bubnmnorexka HOK

httDs://m.edsoo.ru/ff0d2d50

10 3.10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. bu6mmoreka [IOK
Xumudeckas Gpopmysa. BareHTHOCTD httDs://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX JICMCHTOB

11 9.10 OtHocuTenbHas aTOMHAs Macca. bu6nuoreka [IOK
OTHOCUTENbHAST MOJICKYJISIPHAsI Macca httDs://m.edsoo.ru/ff0d323c

12 10.10 MaccoBas 107151 XUuMHU4YECKOTO 3jeMeHTa | bubmuoreka [JOK
B COEIMHEHUH httDs://m.edsoo.ru/ff0d350c

13 16.10 KonuuectBo BemecTBa. Moib. bubmmorexa [JOK
MoansipHast macca httDs://m.edsoo.ru/ff0d5230

14 17.10 dOu3nvecKrue U XUMUYCCKHE SBICHUS. bu6nuoreka [IOK
XUMHUYecKas peakius httDs://m.edsoo.ru/ff0d37fa

15 23.10 IIpu3Haky u ycinoBHs NPOTEKAHUS bubmuoreka [JOK
XMMHUYCCKHX PeaKimi https://m.edsoo.ru/ff0d3al6

16 24.10 3aKOH COXpaHEHHS MacChl BEILIECTB. bubnmnorexka HOK
XUMHUYECKUE YpPaBHEHUS httDs://m.edsoo.ru/ff0d3b88

17 6.11 Breranciienuns konmmaecTBa, MacChl but6mmoreka [IOK
BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX httDs://m.edsoo.ru/ff0d5708
peakuuii

18 7.11 Knaccudukanus xumudeckux peakuuid | bubmmorexa LIOK
(coenmuuenwus, pa3noxkeHus, 3amemmenus, | https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 13.11 M. B. JIoMOHOCOB — yu&HBIN- bubnuotexa [JOK
sHIMKIIoneaucT. O000IIeHNe U https://m.edsoo.ru/ff0d40c4
cUCTEMAaTH3aInsI 3HaHUHN

20 1411 KonTtpoabsnas pa6ora Ne 1 mo teme bubmmoreka [IOK

«BemecTBa u XuMHYECKHE PeaKINN

httDs://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

21 20.11 Bo3nyx — cmechk razos. Cocras but6mmoreka [IOK
Bo3ayxa. Kucmopong — snemeHt u https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H

22 21.11 du3nuecKrue U XUMUYCCKHUE CBOMCTBA bu6nuoreka [IOK
KHCJI0poaa (peaKIuy OKUCIICHHS, httDs://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax

23 27.11 CriocoObI MoTy4eHust KUCIIOPOia B bubmuorexa [JOK
71a00paTOpUU U MPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
[Tpumenenne kucinopoaa

24 28.11 TennoBoit 3¢ ekt XuMuIecKou bubmmotreka [IOK
peaKivH, OHATHE 0 TepMoxumudeckoMm | https://m.edsoo.ru/ff0d4790
ypaBHEHUH,
9K30- U DHJOTEPMUYECCKHUX PEaKIUIX

25 4.12 TornmBo (HedTh, yroiab U METaH). bubmmoreka [IOK
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS

26 5.12 [IpakTuueckas padbora Ne 3 o Teme bubnnoreka HOK
«[Tony4enue u cobupaHue KUCIOpoa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €r0 CBOHCTBY

27 11.12 Bonopon — snemeHT u nmpocroe bubnmnorexka HOK
BelecTBo. HaxoxaeHue B mpupoje httDs://m.edsoo.ru/ff0d4dd0

28 12.12 du3nYecKre U XMMUYECKUE CBOMCTBA bubnuorexa [JOK
BoJlopoza. [IpuMeHeHue Boopoaa httDs://m.edsoo.ru/ff0d4dd0

29 18.12 [ToHsiTHE O KUCIIOTAX U COMSAX bubmuorexa [JOK

httDs://m.edsoo.ru/ff0d50d2

30 19.12 CrniocoOsl mostydeHus BOAOPOa B bu6nuoreka [IOK
npabopaTopun httDs://m.edsoo.ru/ff0d4ddO

31 25.12 IIpakTuyeckas pabora Ne 4 o Teme bubnuoreka [JOK
«[TomyueHue u coonpanue BoI0po/Ia, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY

32 26.12 Mounsipabiii 00BEM razoB. 3aKoH bubnmnorexka HOK
ABoraapo httDs://m.edsoo.ru/ff0d542e

33 15.01 Brruucnenus o0béMa, Koau4ecTBa bubmuorexa [JOK
BEIIIECTBA ra3a 1o ero U3BECTHOMY httDs://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

34 16.01 Brrunciienuss 00bEMOB Ta30B 110 bu6nuoreka [IOK
ypaBHCHHIO PeaKIMK Ha OCHOBe 3akoHa | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B

35 22.01 dOu3nuecKknue U XUMUYECKHE CBOMCTBA bu6nuoreka [IOK
BOJIbI httDs://m.edsoo.ru/ff0d587a

36 23.01 CocraB ocHoBanui. [Tonstue 00 bubmmorexa [JOK
HHAUKATOpax httDs://m.edsoo.ru/ff0d59e2

37 29.01 Bopna xak pactBoputens. Hacwimennsie | bubnmoreka LIOK
W HEHACHIICHHBIE pacTBOpBl. MaccoBas | https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE

38 30.01 [TpakTuueckas padora Ne 5 mo Teme bubmmoreka [JOK
«[IpuroroBrieHue pacTBOpOB ¢ https://m.edsoo.ru/ff0d5eba
onpeAeIEHHON MacCOBOU JT0IEH
pacTBOPEHHOTO BEIIECTBAY

39 5.02 KontpoabHas padora Ne2 mo teme bub6mmoreka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

«Kucgaopon. Bonopoa. Boga»

httDs://m.edsoo.ru/ff0d6342

40 6.02 Oxcupsl: cocTaB, KiacCUpUKALIUS, bu6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
41 12.02 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bu6mmoreka [IOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 13.02 OcHoBaHuUs: COCTaB, KJIacCCH(pUKAIIHS, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 19.02 [Tonyyenne u XMMHUYECKHE CBONCTBA bubmuorexa [JOK
OCHOBaHMU https://m.edsoo.ru/ff0d67ca
44 20.02 Kucnotsr: cocras, knaccudukarus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 26.02 [Tonyyenue u XMMUYECKHUE CBOMCTBA bubnmoreka [JOK
KUCIIOT httDs://m.edsoo.ru/ff0dfee2
46 27.02 Conu (cpeanue): HOMEHKIIATypa, bubnuorexa [JOK
CIIOCOOBI MOTYUICHUS, XUMHUCCKHE httDs://m.edsoo.ru/00ad9474
CBOMCTBA
47 5.03 [IpakTuueckas paborta Ne 6. Pemenue bubnmnoreka HOK
IKCIIEPUMEHTAIBHBIX 337134 [0 TeME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIC KJIaCChl HEOPTAHUYECKHUX
COCAMHECHUIN»
48 6.03 I'eneTnueckas cBsI3b MEXKIy Kilaccamu bu6nuoreka [IOK
HEOPraHWYeCKUX COCTUHECHUM https://m.edso0.ru/00ad9a50
49 12.03 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ch?2
50 13.03 KonrtpoJsbHas padora Ne3 mo teme bubnmnoreka HOK
"OcHOBHbBIE KJIacchl Heopranumveckux | https://m.edsoo.ru/00ad9ela
coeqnHeHHH"
51 19.03 [TepBbie MOMBITKY KIacCUPUKAITIT bubmuotexa [JOK
XUMHAYECKHX 3JIeMeHTOB. [ToHsATHE O https://m.edsoo.ru/00ad9ffa
TpyMIax CXOTHBIX JIEMCHTOB
52 20.03 [leproanueckuii 3aKoH U bubnmnorexka HOK
[epuonnyeckas cucreMa XUMHYECKUX https://m.edsoo.ru/00ada52c
anemenToB JI. . Meneneena
53 2.04 Ileproasl, TpymnIIbl, MOATPYIIIIEI bubmuoreka [JOK
https://m.edsoo.ru/00ada52c
54 3.04 Crpoenne atoMoB. CocTaB aTOMHBIX bubmuoreka [JOK
saep. Mzoromnsr httDs://m.edsoo.ru/00ada342
55 9.04 CrpoeHue 3/1eKTpOHHBIX 000JI0YeK bubmuoreka [JOK
aToMoB 31eMeHTOB [lepuoamueckoit https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
56 10.04 XapakTepruCTHKAa XUMHYECKOTO bubnroreka [IOK
SIIEMEHTA 110 €10 MOJIOKEHHIO B httDs://m.edsoo.ru/00ada824
[Iepnonnueckoii cucreme
. 1. MenaeneeBa
57 16.04 3nauenue [lepuoamdeckoro 3akona st | bubnmorexa [JOK

pa3BuTHUA HayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIN, TEJAror U
IpaX<1aHUH

httDs://m.edsoo.ru/00ada96e



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada6bc

58 17.04 DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHUX 3JICMCHTOB httDs://m.edsoo.ru/00adaab8
59 23.04 HMoHHas XuMHu4decKas CBsI3b bu6nmoreka [IOK
httDs://m.edsoo.ru/00adac34
60 24.04 KoBasieHTHas mosipHast XMMUYECKast bubmuorexa [JOK
CBS3b httDs://m.edsoo.ru/00adaab8
61 30.04 KoBasientHast HenossipHast xumudeckas | bubnuorexa [JOK
CBS3b httDs://m.edsoo.ru/00adaab9
62 1.05 CteneHb OKUCICHUS bu6nmoreka [IOK
httDs://m.edsoo.ru/00adae28
63 7.05 OKHUCIUTEITbHO-BOCCTAHOBUTEIIbHBIC bu6nmoreka [IOK
peakiuu httDs://m.edso0.ru/00adb076
64 8.05 OKHCIIMTEIIN U BOCCTAHOBUTEIIH bubnuorexa [JOK
httDs://m.edsoo.ru/00adb076
65 14.05 KonTtposabHnas pabora Ne4 o reme bubnnorexka HOK
«CTtpoenne aroma. XuMu4eckast httDs://m.edsoo.ru/00adb486
CBSI3b»
66 15.05 PesepBHelit ypok. O60011eHNE 1 bu6nuoreka [IOK
CHCTEMaTH3aIlKs 3HAHUI httDs://m.edsoo.ru/00adb33c
67 21.05 PesepBHrlit ypok. O60011eHE 1 bu6nuoreka [IOK
CHCTEMaTH3aIlKs 3HAHUI httDs://m.edsoo.ru/00ad9ch2
68 22.05 PesepBHrlit ypok. O60011eH1Ee U bu6nuoreka [IOK
CHCTEMaTH3aIlKs 3HAHUI httDs://m.edsoo.ru/ff0d61c6
Kanengapuo — TeMaTnuyeckoe njaHupoBanue 9 kiace
Ne | [ara Tema ypoka DJIeKTpOHHbIe HU(POBBIE
ypoKa | IpoBeIeHHS pecypcsbl
1 3.09 Ilepuonnuecknii 3akoH. [lepuonuueckas | bubmmorexa LIOK
CHCTEMa XUMHYECKHX dieMeHToB 1. 1. httDs://m.edsoo.ru/00adb59e
Menpeneesa
2 5.09 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB | bubmmoreka [JOK
XMMHYECKHX JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
TIePHOJIOB
3 10.09 Knaccudukanus 1 HOMEHKIATypa bubmuoreka [JOK
HEOPraHWYeCKUX BEIECTB httDs://m.edsoo.ru/00adb7e2
4 12.09 Buasl XUMHYECKOI CBSI3U U THUIIBI bu6nuoreka [IOK
KPHCTAJUTMIECKUX PEHIETOK https://m.edsoo.ru/00adbac6
5 17.09 Kontpoabuas padora Ne 1 mo Teme bu6mmoreka [JOK
«IToBTOpEeHue u yriayoaeHue 3SHAHMI https://m.edsoo.ru/00adbcb0
OCHOBHBIX pPa3/iesioB Kypca 8 kjacca»
6 19.09 Knaccudukanus xumudeckux peakuuid | bubmmorexa LIOK
10 Pa3JIMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbe9a
7 24.09 [lonsATHE O CKOPOCTH XMMHUYECKON bubmuoreka [JOK
peakuuu. [ToHsATHE O TOMOTCHHBIX U https://m.edsoo.ru/00adc28c
TeTePOTEeHHBIX PEaAKIIUIX
8 26.09 [ToHsITHE O XUMHUYECKOM PaBHOBECHH. bu6muoreka [JOK

CDaKTOpLI, BJIMAIOIIUEC HAa CKOPOCThb
XHUMHYISCKOHN PEaKIun U IMOJTOKEHUEC
XUMHYCCKOI'O paBHOBCCU S

httDs://m.edsoo.ru/00adcade
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9 1.10 OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC but6mmoreka [IOK
peakuum httDs://m.edsoo.ru/00adcd68

10 3.10 Teopus 2IEKTPOIUTUUECKON bubmuorexa [JOK
muccormanuu. CUIbHBIC U clla0ble httDs://m.edsoo.ru/00add448
AJIEKTPOJIUTHI

11 8.10 Honnble ypaBHEHUS peakLMii bu6mmoreka [IOK

httDs://m.edsoo.ru/00add5d8

12 10.10 XUMHYCCKUE CBOMCTBA KHUCIIOT U bu6nuoreka [IOK
OCHOBAHHUI B CBETE MPEACTaBICHUI 00 httDs://m.edsoo.ru/00add8b2
AJIEKTPOIMTUIECKON TUCCOIMALINN

13 15.10 XHUMUYECKHE CBOMCTBA COJICH B CBETE bu6nmoreka [IOK
npejacTaBieHui 00 AekTponutudeckoir | httDs://m.edsoo.ru/00add9d4
JICCOIIMAITIT

14 17.10 [TonsTue o rugponuse conen bu6mmoreka [IOK

httDs://m.edsoo.ru/00addd12

15 22.10 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH bu6nuoreka [IOK

httDs://m.edsoo.ru/00addbfa

16 24.10 [Ipaktuueckas padborta Ne 1. «Pemenue bubnmnoreka HOK
IKCIIEPUMEHTAIBHBIX 33139 httDs://m.edsoo.ru/00addecO

17 5.11 KounrtpoJsbHas padora Ne2 mo teme bubnmnoreka [HOK
«Inektpoaurnyeckas aucconmuamus. | httDs://m.edsoo.ru/00addfe2
XuMHYecKHe PeaKIii B PacTBOPAax»

18 7.11 OO01as xapakTepUCTHKA rajlOreHOB. bubnmnorexka HOK
XUMHUYECKUE CBOMCTBA Ha IIPUMEPE httDs://m.edsoo.ru/00ade104
XJiopa

19 12.11 Xnopooaopoa. ComnsiHasi KUCIIOTa, bu6nuoreka [IOK
XMMHUYECKHE CBOMCTBA, MOIYYCHUE, httDs://m.edsoo.ru/00ade348
IPUMEHEHHE

20 14.11 [IpakTuueckas padbora Ne 2 o Teme bubnmnorexka HOK
«[Tomy4eHue CONSIHON KUCIIOTHI, httDs://m.edsoo.ru/00ade488
M3y4eHUe €€ CBOMCTB»

21 19.11 Boruncnenus no ypaBHEHUsAM bubnuoreka [JOK
XMMHUYECKHX PEaKIni, €CITU OJIUH U3 https://m.edsoo.ru/00ade64a
peareHToB J1aH B U30bITKE

22 21.11 OOm1ast XxapaKTepUCTHKA 3JIEMEHTOB bubnuoreka [JOK
VY 1JI- rpynisl https://m.edsoo.ru/00ade64a

23 26.11 AnnotponHsle MOAU(UKALIUU CEPBI. bubmuoreka [JOK
HaxoxeHue cepbl 1 €€ COeIMHCHUH B httDs://m.edsoo.ru/00ade802
npupoje. XMMHUYECKHe CBOMCTBA cephl

24 28.11 CepoBogopo, crpoenue, puznueckue u | bubnuoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adea28

25 3.12 Oxcupl cepol. CepHast KHCIIOTA, but6mmoreka [IOK
¢bu3nyeckue 1 XUMHUYECKHE CBOMCTRA, https://m.edsoo.ru/00adec8a
MIPUMEHEHHE

26 5.12 XUMHUYECKHUE PEAKIUH, JIEKALIUE B bu6nuoreka [IOK
OCHOBE MPOMBIIIIEHHOTO crocoba https://m.edsoo.ru/00adec8a
MOJTyYEHHUS] CEPHOU KUCIIOTHI.

XUMHUECKOE 3arpsi3sHEHUE OKPYKAIOIIEH
Cpebl COeTMHEHHUSIMU CEePBI
27 10.12 Brrgucienne MaccoBOM HOIN BBIXOZA but6mmorekxa [IOK
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MPOYKTa PEaKIHH https://m.edsoo.ru/00adeea6

28 12.12 OOmas xapakTepucTrka 3neMeHToB YA- | bubmnorexka LJOK
rpymibl. A30T, pacClpOCTPaHEHHUE B httDs://m.edsoo0.ru/00adf004
npupoje, Gu3nIeckue 1 XUMHIECKHIE
CBOMCTBA

29 17.12 AMmMmuak, ero ¢pusznueckue u xumudeckue | bubmmoreka [JOK
CBOWCTBA, ITOJYYCHHE U IIPUMCHEHUE https://m.edsoo.ru/00adf180

30 19.12 [IpakTuueckas padora Ne 3 o Teme bubmmoreka [IOK
«[TomyueHre aMMHaKa, U3y4eHHE €ro httDs://m.edso0.ru/00adf306
CBOMCTB»

31 24.12 A3oTHas KucioTa, e€ Gu3ndecKue u bubmuorexa [JOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf518

32 26.12 Hcnonbs3oBanre HUTPATOB U COJIEH bubmuorexa [JOK
aMMOHHUSI B KQUECTBE MUHEPATbHBIX https://m.edsoo.ru/00adf68a
ynoOpeHuit. XuMUYeCKOe 3arps3HeHUE
OKpY>KaloIleW Cpelibl COEAUHEHUSIMHU
a3ora

33 14.01 ®ochop. Oxeun docdopa (V) u bubnmnoreka [HOK
dochopHas kucora, PU3HIECKUE U https://m.edsoo.ru/00adfc20
XMMHYECKHUE CBOMCTBA, MOJYYCHUE

34 16.01 Hcnonp3oBanue GpochaToB B KaueCcTBE bubnmnorexka HOK
MHUHEPaJIbHBIX ynoopenwuii. 3arps3aenue | https://m.edsoo.ru/00adfd9c
MIPUPOTHON cpefbl hochaTamu

35 21.01 Yrnepon, pacnpoctpanenue B npupojae, | bubmmoreka [JOK
bu3rUecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfebe

36 23.01 Oxkcupsl yriaepona, ux pusudeckue u bu6nuoreka [IOK
XUMHUYECKHE CBocTBa. DKojoruueckue | https://m.edsoo.ru/00ae006¢
po0JIeMBl, CBSI3aHHbIE C OKCHIOM
yraepona (IV)

37 28.01 VronpHasg KUCIoTa U €€ COln bu6nuoreka [IOK

https://m.edsoo.ru/00ae027e

38 30.01 IIpakTuyeckas pabora Ne 4 o Teme bubmuoreka [JOK
"Tony4deHue yrieKucaoro rasa. https://m.edsoo.ru/00ae054e
KauecTBenHnas peakuus Ha kKapOoHaT-
noH"

39 4.02 IlepBoHauyanbHbBIE TOHATHUS 00 bubmuoreka [JOK
OpPraHMYECKUX BEIIECTBAX KaK O https://m.edso0.ru/00ae080a
COEMHEHUSIX YIIIeposa

40 6.02 Kpemuwuii u ero coenmuuenust bubmuorexa [JOK

https://m.edso0.ru/00ae080a

41 11.02 IIpakTuyeckas pabora Ne 5. Pemenue bubmuoreka [JOK
IKCTIIEPUMEHTABHBIX 337124 [0 TeMe httDs://m.edsoo.ru/00ae0bf2
«BaxHeumme HeMeTaJuIbl U UX
COCIMHEHUS

42 13.02 KonTtpoabsnas pabora Ne3 no reme bubmuoreka [JOK
«BaskHelilme HeMeTANIbI H HX https://m.edsoo.ru/00ae0el8
Coe/IMHEHUS»

43 18.02 OO61mas xapakTepuUCTHKa XUMUYECKUX bu6muoreka [IOK

3JIEMEHTOB — METAJIOB.
Merammnueckas

https://m.edsoo.ru/00ae103e
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CBSI3b M METAJUINYECKast
KpUCTaJUIM4ecKas pemérka. dusnyeckue
CBOMCTBAa METAJNIOB

44 20.02 XUMHYCCKUE CBOMCTBA MCTAJIIIOB. bu6nuoreka [IOK
DieKTpoXUMHUECKU psa Hanpspkenuid | httDs://m.edsoo.ru/00ael156
METaJIJIOB
45 25.02 OO6mume crmocoOs! morydeHus MetauioB. | bubnaumoreka [JOK
CruiaBbl. Beruucnenus no ypaBHEHUSM httDs://m.edsoo.ru/00ae1156
XUMHUYECKHUX PEAKIIMA, €CJIA OJIUH U3
pEareHTOB COACPKUT MPUMECH
46 27.02 [ToHsATHE O KOPPO3UM METAJIIOB bubmuorexa [JOK
httDs://m.edso0.ru/00ae1278
47 4.03 I1lemouHbIC METAJLIBI bu6nmoreka [IOK
httDs://m.edsoo.ru/00ae14b2
48 6.03 OKcuIbl ¥ THAPOKCUIBI HATpUs U Kanusa | bubnumoreka [JOK
httDs://m.edsoo.ru/00ae14b2
49 11.03 []enouHO3eMeNbHBIC METAJLIBI - bubnmoreka [JOK
KaJIbIMil U MarHUH https://m.edsoo.ru/00ae15e8
50 13.03 BakHeliime coeqMHEHUS KaJIbIIUS bubnuorexa [JOK
https://m.edsoo.ru/00ae15e8
51 18.03 O06001IeHre U CUCTEMAaTH3alisl 3HAHHMA
52 20.03 JKécTkocTh BOBI U CIOCOOEI €€ bu6nuoreka [IOK
yCTpaHCHUS https://m.edsoo.ru/00aelae8
53 1.04 [IpakTuueckas padora Ne 6 mo Teme bubnmnoreka [HOK
"YKECTKOCTH BOBI M METOIBI €€ https://m.edsoo.ru/00aelc64
ycTpaHeHus"
54 3.04 AJFOMUHMI bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 8.04 AMdoTepHBIC CBOHCTBA OKCHJIA U bubnmoreka [JOK
THJPOKCHA https://m.edso00.ru/00ae1d86
56 10.04 Keneso bu6nuoreka [IOK
https://m.edsoo.ru/00ae35e6
57 15.04 Oxkcubl, THIPOKCUBI U COJIU Kere3a bu6nuoreka [IOK
(I1) u xenesa (111) https://m.edsoo.ru/00ae3de8
58 17.04 O000I11IeHIE U CUCTEMATH3aIlUs 3HAHUI
59 22.04 IIpakTrueckas pabora Ne 7. Pernenne bubauoreka [IOK
SKCIIEPHMMEHTAIBHBIX 33/1a4 10 TEME https://m.edso0.ru/00ae1750
«BaxkHenme MeTajabl U UX
COCTMHCHHU S
60 24.04 Boruncnenus no ypaBHeHUsIM bu6mmoreka [JOK
XUMHYECKHUX PEAKIIHii, €CIIA OJIUH U3 httDs://m.edsoo.ru/00ae3f50
pEeareHTOoB JIaH B U30BITKE WU COACPKHUT
npuMecH. BeraucneHus MaccoBoil 1omnu
BBIX0]1a
MIPOJYKTa PEaKuu
61 29.04 O06o001IeHre U CUCTEMAaTH3alisl 3HAHHMA
62 1.05 KontpoabHnas padora Ned4 mo teme

«BaxkHeHl e MeTaAJNJIbI H HX
COoeIMHEeHU D)
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63 6.05 BemiectBa u maTepuaisl B but6mmoreka [IOK
HIOBCEJHEBHOI httDs://m.edsoo.ru/00ae3f50
YKU3HU YeJIOBEKa
64 8.05 XuMH4YecKoe 3arps3HeHne okpyxkatomen | bubnuorexa [JOK
cpebl httDs://m.edsoo.ru/00ae4270
65 13.05 Poinb xumum B pemieHnn sxonorndeckux | bubmmorexa LIOK
pobJIeM httDs://m.edsoo0.ru/00ae4270
66 15.05 PesepBHelit ypok. O600IICHHE 1 bubnmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 20.05 PesepBHeIil ypok. O600IICHHE 1 bubnmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI httDs://m.edsoo.ru/00adb33c
68 22.05 PesepBHelit ypok. O600ICHHE 1 bubnmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9ch?2

YueOHO-MeTOAMUYECKOE 00ecTeueHne

1. Pymutuc TI'.E., ®empaman ['. Xumusa: yueOHMK ans1 8 Kiacca
o01eobpazoBaTenbHbIX yupexaenuit -M.; [Ipocsemenue, 2018.
2. Pymsutuc TI'E., ®enpaman I'. Xumus: yuyeOHuk ans 9 kiacca o6uieoOpa3zoBaTelIbHBIX
yupexenuit -M.; [Ipocsemenue, 2019.

JononHuTenpHas uTeparypa:

1. 'apa, H. SI. Xumus: 3agauHuk ¢ «IIOMOIIHUKOMY». 8-9 Kjacchel : mocoOue Ans y4-csi
obpasonar. yupexxnenuit/ H. H. 'apa, H. U. T'abpycesa. - M.:IIpocsemenue, 2016.-96¢.

2. 'apumn, A. II. Heopranunueckas XxuMusi B cXxemax, pUCyHKax, Tabiauuax, (popmynax,
XUMHYECKHX PEeaKIUsIX. - 2-€ u3/1., uctp. u joi. - CII6.: Jlans, 2015. — 288c

3. I'yzeit, JI. C. Xumus. Bonpocsl, 3anauu, ynpaxHeHus, 8-9 ki: yueOHoe mocobue s
obmeobpazoBatenbHbx yupexaenuii /J1. C. I'yzeit, P. I1., Cyposuesa.- poda,2012.-288c¢.:ui.

4. IaBnoB, H. H. O6mas u Heopr. Xumus.- 2-e usa., nepepad. U non.-M.:/Ipoda, 2012-
448 c.: un.

5. Xumusa. 8-9 k.. KoHTpoibHble paboThl kK yueOHukam JI.C.I'yzes, B.B.Copokuna,
P.I1.CypoBueBoii «Xumus-8» u «Xumusa-9».-M.:Ilpoda, 2012.-192 c.

a) Harmsaaeie mocoOusi: cepuu TaOmuUIl MO XUMHH, KOJUIEKIUH, MOJAEIH MOJIEKYJI,
HaOOpbl Mojieel aTOMOB JAJISi COCTAaBJIEHUS MOJENel MOJNEKYl KOMIUIEKT KpUCTAJUIMYECKUX
PEILIETOK.

6) IlpuGopsl, HaOOPBHI MOCYIBI, JTAOOPATOPHBIX MPUHAIIECKHOCTEH Ui XUMHUYECKOTO
JKCIIEpUMEHTa, Habopbl peakTHBOB. Hammume naboparopHoro oOOpyaOBaHHS U PEaKTUBOB
1o3BOJIsIeT (OPMUPOBATh KYJIBTYpy O€30MacHOro OOpallleHUs C BEIIECTBAMH, BBINOJIHAThH
HKCIIEPUMEHT 110 PACIO3HABAHUIO Ba)XHEHIINX OpPraHWUYECKUX BEIIECTB, MPOBOIUTH
HKCIIEpUMEHTAIbHbIE Pa0OThI HCCIIEIOBATENILCKOTO XapaKTepa.

B) Moctynm B kabuHeT MHpOpMaTHUKU K pecypcam HHTepHeT, Haiuyue KOMIUIEKTa
KOMITaKT-JMCKOB T10 TIPEAMETY MO3BOJIET CO3/1aBaTh MYJIbTUMEANIHOE COMPOBOKIECHUE YPOKOB
XUMHH, TIPOBOJHWTH YYAIIUMHUCS CaMOCTOSITETIbHBIH TIOMCK XWMHYECKOW HH(MOpMAIHH,
UCTOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTMM JUIsi OOpabOTKM W MepelJauyd XHUMHYECKOH
uH(pOpMaLIUH.
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