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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1O XMMHUHW Ha YpPOBHE OCHOBHOTO 0OImero o0Opa3oBaHUS
COCTaBJieHa HAa OCHOBE TpEeOOBaHMH K pe3yJbTaraM OCBOEHHUS OCHOBHOM
00pazoBaTelbHON TPOTPAaMMBbl OCHOBHOT'0 0011Ier0o 00pa30BaHuUs, PEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe denepanbHO paboueld TPOTpaMMBbl
BOCHHTAHUS U C YU4ETOM KOHLEIIUH MTPENo1aBaHus y4eOHOT0 MpeaMeTa « XUMUS»
B o0OpazoBarenbHbIX opranu3aiusiax Poccuiickoit denepanmm.

[lporpamma opueHTHpOBaHa Ha peaaM3alMi0 B LEHTpe 0O0pa3zoBaHUs
€CTeCTBEHHOHAay4YHO! HampaBieHHOCTH «Touka pocTa», co3laHHOro Ha 0Oaze
MBOY Komckoiri COII Ne4 ¢ wmenmpto pa3BUTHS Yy OOyYarommxcs
€CTECTBEHHOHAYYHOU IPaMOTHOCTH, COBEPIIICHCTBOBAHUS HAaBBIKOB
€CTECTBEHHOHAYUYHOW HANpPaBJICHHOCTH, a TaKXe JJIsl MPAKTUYECKOU OTpabOTKH
yueOHOro mMarepuana no yuyeoHsiM npeameram « dusnka», «Xumusy», «buonorus.
Hcnonb3oBanue 060pyaoBanus ieHTpa « Touka pocTay mo3BOJISIET CO3/1aTh
YCIOBUS:

® I paCUIUPEHUS COAEPKAHUSA IKOJIbHOTO XUMUYECKOTO 00pa3OBaHus;

® I NOBBIIICHUS TO3HABATEILHOM aKTUBHOCTH 00 Y4arOIUXCS B
€CTECTBEHHOHAYy4YHOU 0071acTH;

® I Pa3BUTHS JIUTHOCTH peOeHKa B MpoIiecce 00yIeHUS XUMHH, €T0
CIocoOHOCTEH, POPMHUPOBAHUS U YIOBIECTBOPEHHUS COMATHLHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTEN;
e 11 pabOTHI C 0/1apEHHBIMHI TKOJIbHIKAMH, OpTraHU3alli1 UX Pa3BUTHS B
Pa3IMIHBIX 00JIACTAX 00pa30BaTEIILHOM, TBOPYECKOU JEATCIILHOCTH.
[Mpumensist rdpoBbIe Ta0OPATOPUHU HA YPOKAX XUMHH, YIAIIHECs] CMOTYT
BBITIOJTHUTH MHOKECTBO JIAOOPATOPHBIX PabOT M SKCTIEPUMEHTOB IO MPOrpamme
OCHOBHOW IIKOJIBI.

[IporpamMmma 1o XuMuu JaET TPEACTABICHHE O IIENAX, OOINEH cTpareruu
oOydeHHs, BOCIHUTAHUS W Pa3BUTHI OOYYAIOIIUXCS CPEACTBAMHU YUEOHOTO
npeaMeTa, — YCTaHaBJIMBAaeT  00s3aTelibHOE  MPEAMETHOE  COJEep KaHHe,
npeaycMaTpuBaeT paclpeelieHHe ero Mo KiaccaM W CTPYKTYpUPOBAaHUE II0
pazjienaM M TeMaM TMPOTrpaMMbl 0 XUMHH, OIpPEACNseT KOJUYCCTBEHHBIC U
Ka4eCTBEHHBIC XapaKTEePUCTHKU CoJep KaHus, PEKOMEHTyEeMYTO
MOCJICIOBATEIbHOCTh  M3YYCHHS XHMHH C YIETOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBS3€H, JIOTHKM Y4eOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEH OOYyJYaroIUXCs, OINpEeASIIeT BO3MOXXHOCTH TIpeaMeTa IS
peam3anuu TpeOOBaHHWM K pe3ysibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTelIbHOU
MporpaMMbl Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKe TPEOOBAHUM K
pe3yibTaraM 00y4eHHUs XMMHUH Ha YPOBHE IeJIel N3YISHHsI TIPEIMETa 1 OCHOBHBIX



BUJIOB Y4eOHO-TIO3HABATEILHON JEATEILHOCTH OOYYaroIIerocsi Mo OCBOCHHUIO
y4e0HOTO COJepIKaHUS.

3HaHWE XUMUHU CIY)KHT OCHOBOM JIsi (POPMHUPOBAHHSI MHPOBO33PEHUS
00ydJaromerocs, €ro MpeACcTaBiICHU O MAaTepUATbHOM €IWHCTBE MHUPA, BAKHYIO
pob WrparoT GOpMHUpPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOTIPEBPAILCH HSIX
SHEPTUM U 00 HBOJIIOLMU BEUIECTB B MPUPOJIC, O MyTIX PEIHICHUS TI00aTbHBIX
npoOJeM yCTOMYMBOTO pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, IHEPIETUUECKOM,
MUIIEBOM U AKOJIOTUYECKOUN 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHECHUS.

N3yyeHnue xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEW JJIT  CaMOpPa3BUTHS W
dbopMUpOBaHUS KyIbTYPbI JUYHOCTH, €€ 0011ei U PyHKIIMOHAILHOU TPaMOTHOCTH;

BHOCUT BKJIaJ B (D)OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
00y4arolMxcsi, HaBBIKOB HX CaAMOCTOSITEIbHON y4eOHOW JIeSITEILHOCTH,
OKCTIEPUMEHTAILHBIX M HCCJIEAOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEHEBHOM KU3HU, TaK U B IPO(ECCUOHATBHOM eI TEIIbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAE€T OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €AMHCTBO IIPUPOJIbI U UEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATarnoM B POpMUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYYaIOIIUXCs;

croco0cTByeT (GOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -
-HAY4YHbIM 3HAHUSIM, K IPUPO/IE, K UEIOBEKY, BHOCUT CBOU BKJIAJ] B 3KOJOTUYECKOE
oOpa3zoBaHue 00YUYAIOIIUXCS.

JlanHble HampaBiieHUs] B OOYYEHUU XUMUU OOECTIEYMBAIOTCS Crenuduko it
colepaHusi y4eOHOTO TMpEIMeTa, KOTOPBIM  SBJSETCA  MEIaroru4eckKu
alanTUPOBAHHBIM OTpaXKEHUEM 0a30BOM HAYKH XUMUU HA ONPEIEIEHHOM dTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 00IIIEro 00Opa3oBaHusl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIUMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHITHUN XUMHH, OCHOB
HEOPraHWYE€CKOM XUMHM M HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX TIOHSITUN
OPraHU4YECKOU XUMHUH.

CtpykTypa coaeprkaHusi IpOoTrpaMMbl TI0 XUMUU c(HOPMUpPOBaHA HA OCHOBE
CUCTEMHOTO Mojaxoja K €€ nu3ydeHuro. CoJiep:kaHue CKIIAJIbIBAETCS W3 CUCTEMBI
MOHSATHN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHSATHN O XUMUYECKON
peakmuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHW30BaHbI 110 TPHUHIUITY
MOCJICIOBATEIbHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHHH aTOMa U XUMHYECKOU CBS3H;



— TpencTaBlEHU 00 HSJIEKTPOJUTHUECKON JUCCOLMALMU BELIECTB B
pacTBopax.

Teopernyeckue 3HaHHUA paccMaTpUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIy4YE€HHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIBLHO OT OJIHOTO
YPOBHS K JAPYromy, BBIINOJHAS (PYHKIMH OOBSCHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUSI U BO3MOXHOCTEHN MPAKTUUECKOTO MPUMEHEHUS U MOITy4CHUS
U3Y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMmbl 1O XUMHUU CHOCOOCTBYeT (HOPMHUPOBAHUIO
NPEICTABJICHUS] O XUMUUYECKON COCTABIISIONIEH HAyYHOM KapTUHBI MUpPa B JIOTHUKE
e€ CHCTEMHOM NpPHUPOJbI, LEHHOCTHOTO OTHOUICHUS K HAyYHOMY 3HAHHUIO U
METOJIaM MO3HaHWs B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C MHPUBJICYECHUEM
3HAHUA W3 paHee M3YUCHHbIX Y4eOHBIX NpeaMeToB: «OKpyKaroumii MUp,
«buonorus. 5-7 knacce» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUHM XUMUU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YelOBeKa M KaKk OJHOTO U3 KOMIIOHEHTOB MHMPOBOU KYJbTYpHI.
3amaya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUHM CHUCTEMBI XMUMUYECKHUX
3HAHUW — BaXXHEUIMX (PaKTOB, MOHATUNA, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JNOCTYMHBIX O0O0OIIEHNH MHPOBO33PEHUYECKOI0 XapakTepa, s3blKa HayKd, B
OpUOOIIEHNN K HAyYHbIM METOJaM TO3HAHUSA TPU H3YYEHUH BELIECTB U
XUMHYECKUX peakluii, B GOpMUPOBAHUM U Pa3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Yy4e€OHO-TIO3HABATEIILHOW M Y4eOHO-HCCIIEI0BATEIbCKOM
JeSITeIbHOCTH, OCBOCHMHU MpaBWJ 0€30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCEIHEBHOM KU3HU.

[Ipyu M3yyeHun XMMUHM HAa YpOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs BaXKHOE
3HaYEHUE MPUOOPEH TaKue 1eH, KakK:

— (opMupoBaHHE WHTEICKTYAIbHO Pa3BUTONW JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aAaNnTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIIOBHSIM JKU3HH,

— HampaBJICHHOCTh OOy4YeHHSs Ha CHUCTEMAaTHYECKOE MpUOOUICHUE
oOydJaronmxcsi K CaMOCTOSTEILHON MO3HABATENbHON JEATEIbHOCTH, HAyYHBIM
MeTOoJaM TO3HaHUs, (HOPMHUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHU;

— o0OecreyeHue yCJIOBHM, CIIOCOOCTBYIOIMX TPUOOPETECHUIO 00 yJarOIMMUCS
ONbITa Pa3HOOOPA3HOW NESATEIbHOCTH, MO3HAHMUS W CAaMONO3HAHUS, KIHOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUMX YHMBEPCAILHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB JIEATEIbHOCTH;

— ¢dopmupoBanue o0meld (YHKIIMOHAIPHOW M E€CTECTBEHHO-HAYIHOM
rPaMOTHOCTH, B TOM YHUCJE€ YMEHUH OOBSCHATH M OLECHUBATh SIBJICHUS



OKpPY’KAIOILIETO MHUpPa, MCIOJIb3Yys 3HAHHUS W OMBIT, MOJyYECHHbIE NPU U3YUCHUU
XUMUHU, TPUMEHATh HMX MPU PELICHUH NpoOJeM B IMOBCEIHEBHOM >XHU3HU H
TPYZOBOM JEATENbHOCTH;

— ¢opmupoBaHue y O0Oy4arommxcsi TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XHMHYECKUX 3HAaHUM M1 BBIPAOOTKHU 3KOJOTHYECKU
eNIecO00Pa3HOT0 TOBENEHUSI B OBITY M TPYAOBOM JEITETHbHOCTH B IIETSX
COXpaAHEHUS CBOETO 3JJ0POBhS U OKPY KAIOIICH MPUPOTHON CPEbL;

— pa3BUTHE MOTHBAIUM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIICYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOODY MPOGWISL U HANPABICHHOCTH JAJILHEHINETO
00y4eHus.

OOmiee 4YmCIiO 4YacoB, OTBENEHHBIX JUII M3y4YEHHWsS XWMHHA Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEACIIO).

Onucanue MaTepHaJbHO-TEXHUYECKON 0a3bl meHTpa «Touka poctay,
HCIOJIB3YEeMOI0 JJIs peajiu3anuu o0pa3oBaTe/bHBIX NMPOrPaMM B paMKax
npenojaBaHus XUMHH

Hugposaa (komnvromepnasn) naoopamopus (LIJI), nporpaMmMHO-amnapaTHbIi
KOMILJICKC, JaTYMKOBas CHCTEeMa — KOMIUIGKT Yy4eOHOTO 00O0pyd0BaHUA,
BKJIIOYAIOIIMI ~ M3MEPUTENbHBIN  ONOK, HHTEpEenc KOTOPOro  IMO3BOJISIET
obecrnieunBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U HA0Op JaT4YUKOB,
PETUCTPUP YIOLITUX 3HAYCHUS Pa3IMYHBIX (bu3UIECKUX BEJIUYHH.
Jdamuux memnepamypsl — NpOCTOW U HANEKHBIN JATYUK, NMPEAHAZHAYECH IJIS
U3MEPEHUsI TEMIIEPAaTypbl B BOJHBIX PacTBOpax M B Tra3oBbIX cpenax. Mmeer
Pa3IUYHBIN AUana3ox U3MEpPEHUN oT —-40
0 +180 °C. TexHUYeCcKHe XapaKTEPUCTUKHU JATYMKA YKa3aHbl B UHCTPYKIIMH IO
HKCILTyaTallHH.

Jlamuux memnepamypel mepmMoOnapHulil TpEAHA3HAYEH I HU3MEpPEHUs
temriepatyp a0 900 °C. Hcnosw3yercsi mpu BBINOJHEHUU PA0OT, CBSI3aHHBIX C
U3MEPEHHEM TeMIleparyp IUJIAMEHHW, IUIABJICHUS U PAa3JOoKEHUS BEIECTB.
Jlamuuk onmuueckou njaomuocmu (Koaopumemp) — TPEIHA3HAUYEH IS
U3MEPEHUST ONTUYECKOM MIIOTHOCTH OKPAIIEHHBIX pacTBOPOB. Mcnonb3yercs npu
n3ydyeHun tem «PacTBopb», «CKOpPOCTh XMMHUYECKUX PEAKIUiDY, ONPEIeICHUN
KOHIICHTPAIIUU OKpPAIIEHHBIX HOHOB.

Jamuux pH ntpeaHazHadeH JJIs1 U3MepeHHUs BojaopojaHoro mnokazarens (pH)
BOJIHBIX PACTBOPOB B PA3JIMYHBIX UCCIIETOBAHUSIX 00OBEKTOB OKPYXKAIOILIEH CpEbl.



Jlamuuk 31ekmponpoeoonocmu TIpEIHA3HAYCH JUIA HM3MEPCHHS YACIbHOM
AIIEKTPOTIPOBOJHOCTH JKUJIKOCTEH, B TOM YHUCJIE M BOJHBIX PACTBOPOB BEIIECTB.
[lpumensiercss TNpU  HW3YYEHUH TEOPUU DJICKTPOJUTHUECKON  JTHCCOIUAIIHH,
XapaKTEePUCTHK BOJTHBIX pPacTBOpPOB
Jlamuuk Xa0puo-uono8 WCIONB3YeTCS I KOJMYCCTBEHHOTO OIPEICIICHUS
CoJiep>KaHus MOHOB XJIOpa B BOJHBIX PacTBOpax, MOYBE, MPOAYKTax muTaHus. K
JATIYUKY IO KITIOYACTCS HMOHO CETICKTUBHBIN AIIEKTPOJ
(UCD) (paboumnii 37€KTPOJ), MOTCHIIMAT KOTOPOTO 3aBUCHUT OT KOHIICHTPAIHH
OMpeACIsIEMOro HOHAa, B JaHHOM Cliydae OT KOHIeHTparuu aHuoHoB Cl-.
[Morentman MCD onpenensroT OTHOCUTEILHO AJISKTPO1a CPaBHEHUS, KaK IMPaBHJIO,
XJIOpCEepPeOPSHOTO.

Jlamuuk Humpam-uono06 TPEIHAZHAYEH JIsI KOJIWYECTBEHHOTO OIPEIECICHUS
HUTPATOB B Pa3JMUHBIX 00BEKTAX OKPYXKAIOIIEH Cpeabl: BOJE, OBOIIAX, PpyKTax,
KOJIOACHBIX U3JICTUSX U T.JI.

Mukpockon yugpoeoit mnpenHazHauCH M1 U3Y4YeHHs] (POpPMBI KPUCTAIOB U
HaOJIIO/ICHHUS 32 POCTOM KPHUCTAJIOB.

Annapam onsa npogedenusn xumuueckux peakyuii (AIIXP) npenHazHayeH s
MOJIyYEHHUSI U JEMOHCTpPAIMM CBOMCTB TOKCUYHBIX MAPOB U ra3oB. JTU BEIIECTBA
NOJIy4JaroTcsi B KoJIOe-peakTope, M NpH HarpeBaHuu (WM Oe3 HarpeBaHus)
razoo0pazHble  BEUIECTBA MPOXOIAT Yepe3  MOIVIOTUTENbHbIE EMKOCTU
(Hacajgku) C pacCTBOpaMH peareHTOB, BCTYMAIOT C HUMH B peakiuio. M30bIToK ra3a
MOTJIOMIAETCS KUAKUMHU U TBEPJBIMU peEarcHTaMH, a TaKKe aKTUBHUPOBAHHBIM
yraéM. Amnmapar 4Yaile BCEro HUCIHOJb3YIOT ISl MOJYyYEHUS M JEMOHCTpaIUH
CBOMCTB XJIOpa, CEpOBOAOPOA.

Ilpubop ona oemoncmpayuu 3a6UCUMOCHU CKOPOCHU XUMUYECKUX PEAKUUTL
om  paziuyHLlX  (AKmMOpoé  WCHOJBb3YIOT TPU  HU3YYEHUH  TEMBIL:
«CKOpOCTh XUMHUUYECKOM peakium» U TEIIOBOro 3¢ (deKTa XUMUUECKUX PEAKIIUM.
[IpuOop 1a€T BO3MOMXKHOCTh SKCHEPUMEHTAILHO HCCIEAOBaTh BIMSHUE HA
CKOPOCTh XUMHUYECKUX PEAKIMH CIEAYIOMUX (PAKTOPOB: MPUPObI PEArUPYIOLIUX
BEIIECTB, KOHLIEHTpAallUU pearupyroumx BEIIECTB, IO LIAIU
rpaHuibl  pasfgena a3 B TETEPOreHHBIX  cHUcTeMax  (IMOBEPXHOCTU
CONPUKOCHOBEHUSI MEXKIY pEarupylollMMH  BEIIECTBaMH), TEMIIEPATYpHI,
KaTajm3aropa, THruouTopa.



Iunemka-o0o3amop — TpUCTIOCOOJICHUE, HMCIIOJIb3yeMOe B JabopaTopud IS
OTMEPUBAHUS OMNPENEIEHHOTO 00BbEMA KUJAKOCTU. [IMMETKM BBIMYCKAIOTCS
MEPEMEHHOTO U TIOCTOSIHHOTO 00BhEMa. B KOMIUIeKTBI 00OpyIOBaHUS JJist
MEIUITTHC KX KJIaCCOB BXOJAT yIn00OHbBIC MHUIIETKU - J103aTOPBI
OJTHOKaHAJbHBIE, MO3BOJIIONIME HACTPOUTH HEOOXOIMMBIN 00BEM OTOMpaeMou
KUIKOCTH B TPEX Pa3IMUHBIX JTHAa30HaXx.

bansa kombunuposannas TpeqHA3HAUYCHA ISl HArpeBa CTEKISTHHBIX U
baphopoBBIX COCYNOB, KOT/Ia TpeOyeTcsl co3AaTh BOKPYT HarpeBaeMoro cocysa
paBHOMEpHOE TeMIIepaTypHOe TMoJie, H30eKaTh MCIOIb30BAHUS OTKPBITOTO
IJIAMEHU u pacKaEHHOU AIEKTPUYECKOU CIUpPaIn. Kopmyc
KOMOMHUpPOBaHHOW ©OaHM caemaH w3  amoMuHUsA. JKHIKOCTHas  49acTh
KOMOWHHUPOBAHHOHW OaHM 3aKPBIBACTCS KOJBIIAMH Pa3IMYHOTO JUAMETPA.

Ilpubop o0Ona nonyuenHusa 2az08 WCTOJIB3YETCS [JIS TIOJyYeHHUS HEOOJBIIIX
KOJIMUECTB ra30B: BOJOPO/1a, KUCI0poaa (M3 MepoKCUaa BOJAOPO/IA), YIIIEKUCIOTO
rasa.



COAEPKXAHUE ObYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHUE MOHATUSA

IIpenmer xumuun. Poib XUMUK B KU3HH YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena um BemecTBa. PU3NUECKUE CBOWCTBA BEIIECTB. ArperarHoe COCTOSIHUE
BelecTB. [loHATHE O METOJax MO3HAHUSI B XUMHUH. YHCThIE BEIIECTBA U CMECH.
Cnoco0bI pa3iesieHus: CMECEH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThie U cl0KHBIE BEIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumuueckas Gopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcCHUTENbHAA MOJIEKYJIsipHas Macca. MaccoBas 40151 XMMUUYECKOTO 2JIEMEHTA B
COEJIMHEHUHU.

KomnuectBo BemectBa. Mok, MosisipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHCJAa CTPYKTYPHBIX €IWHMII BemiecTBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCTUHEHUI.

OU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKAsd PEAKIMS U €€ MPU3HAKH.
3aK0H COXpaHEHHs MacChl BEIIeCTB. XUMUYECKHE ypaBHeHus. Kiaccudukarius
XUMHYECKUX PEaKIni (COeNMHEHUS, PA3JIOKEHHS, 3aMEITICHNs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMUMHUYECKOW MOCYAOH, MpaBuiIaMu paboThl B Ja00paTopuu u
npuéMaMu oOparieHus ¢ JabopaTopHBIM 000PYAOBaHUEM, H3YICHUE M OTIMCAHNE
(GU3NYECKMX CBOWCTB 0Opa3sloB HEOPTaHWYECKHUX BEIISCTB, HAOIIOICHHE
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIUSl BOJIbl) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAITMBAHUE
MEJHOM MPOBOJIOKH, B3aUMO/ICCTBUE MeJla C KUCJIOTOM) SABJICHU, HAOIIO/IEHHE U
OTNMCAHUE TPU3HAKOB MPOTEKaHUS XMMHUYECKUX peakuuid (pas3sioKeHue caxapa,
B3aUMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIAOM Oapus, pa3iioKeHHE THAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoIeCTBHE Xkene3a ¢ pactBopom cosm menu (11),
U3y4eHHe CTIOCOOO0B pa3/eieHHs] CMECEH: C MOMOIIBI0 MarHuTa, GUIbTPOBaHUE,
BBITIApUBAHUE, JUCTHIUIAIM, XpoMaTorpadus, MpOBEIeHUE OUUCTKH TTOBAPEHHON
CONMM, HAONIOJICHWE W  OMNHUCAaHUE PE3YJbTaTOB  MPOBEACHUS  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MacChl, CO3IaHUE MOJEICH MOJIEKYII
(IIapoCTEPKHEBBIX).

BaxuHelme npeacTaBuTe M HEOPraHUYeCKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT U pOCTOE
BelecTBO. HaxoskneHuwe kuciiopoja B Hpupoje, (PU3NYECKHEe U XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kuciopona. CrocoObl



NOJIyYEHHsI KHUCJIOpOJa B Ja0OpaTopuM M MPOMBINUIEHHOCTH. KpyroBopoT
Kucaopoza B npupoje. O30H — aioTponHas MoAuGHUKaIMI KUCIOPOIa.

TennoBoit 3pQekT XUMUYECKON peaklnu, TEPMOXUMHUYECKUE ypaBHEHMUS,
DK30- W DHIAOTEPMHUUYECKUE peaKUuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHE
BO3/1yXa, YCUJIEHUE MapHUKOBOTO 3¢ deKTa, pazpyleHre 030HOBOTO CJIOS.

Bomopon — anemeHT M mpocToe BemecTBO. HaxoxkneHnwe Boaopona B
npupone, (uznueckue W XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
noxydyeHuss. Kuciorel u comm.

MossipHblil 00bEM ra3oB. Pacuérel 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BoAbl. Boma kak pactBopurtens. PacTBopsl.
HacelieHHbIE M HEHACBHILIEHHBIE PAacTBOPHI. PacTBOpHMOCTH BELIECTB B BOJE.
MaccoBas 10151 BelecTsa B pacTBope. XUMHUYECKHE CBOWCTBA BOJbI. OCHOBAHMS.
PoJib pacTBOpOB B IpUpPOJE U B )KU3HU YelOBeKa. KpyroBopoT BoAbI B IPUPOIE.
3arpsi3HeHue NpUPOJHBIX BOA. OXpaHa U OYMCTKA NPUPOJAHBIX BOJ.

Knaccudukanus neoprannueckux coeauHeHnnid. Oxcuapl. Knaccudukanus
OKCHUJIOB:  coJiecoOpasywommue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTepHbIE) U
HecosieoOpazytoume. Homenknmarypa oxcunoB. Duznueckue M XUMUYECKHE
CBOMCTBA OKCHUIOB. [losryuenne okcuaos.

OcnoBanus. Knaccudpukanuss OCHOBaHUI: IIENOYM U HEPACTBOPHUMBIEC
ocHoBaHus. HomeHkiarypa ocHoBaHui. Du3nyeckue M XMMHUYECKUE CBOKCTBA
ocHOBaHui. ITonyuenre ocHoBaHUM.

Kucnotel. Knaccuduxauus kucinor. Homenknarypa kucinot. Ousznueckue u
XUMUYECKHE CBOMCTBA KuCJIOT. Psan akrmBHOocTM MmertaiuioB H. H. bekerosa.
Ilonyyenue KucIor.

Comn. Homenknarypa coseil. @PU3NUYECKUE U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBA3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE OIPEEICHUE COAEPkKAHU KUCIOPO1a B BO3IyXe, MTOJTYYEHUE,
coOupaHue, pacno3HaBaHWE W H3YyUYEHUE CBOICTB KHUCIOPOJa, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM U YCIOBHUS BO3HUKHOBEHUS U
npeKpaiieHus ropeHust (mokapa), O3HaKOMJIeHHE ¢ oOpa3lamMu OKCHUIOB U
ONHMCaHUEe HMX CBOWCTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U M3yUEHHE
CBOMCTB Bojgopoaa (ropeHue), B3auMo/ieiicTBrue Bogopoaa ¢ okcugaom meau (11)
(BO3MOXHO HCIIOJIh30BaHNE BHUIEOMATEPUAIOB), HAOMIOAEHIUE 00Pa3Il0B BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUSI BEILIECTB C
pPa3IMYHON pPacTBOPUMOCTBIO, NPUTOTOBJIECHHWE PACTBOPOB C OIPEACIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA, B3AUMOJECUCTBUE BOAbI C METAIIAMU
(HaTpyeM W KajbIeM) (BO3MOXKHO HCIIOJIb30BAaHWE BHUACOMATEPHATIOB),



HCCIeIOBaHNEe O0O0pa3lloB HEOPTraHWYECKHUX BEIISCTB Pa3IMYHBIX KJIACCOB,
HaOJIFOICHIE N3MEHEHHUS OKpacKH MHIUKATOPOB B PACTBOpaxX KHUCJOT U MICIIOYEH,
u3ydeHue B3aumojeictBua okcuaa meau (ll) ¢ pactBopoM cepHOIl KHUCIIOTHI,
KHCJIOT C METaJUlaMM, PEaKIM{d HEUTpaM3alnd, IOJYyYEHHE HEPaCTBOPUMBIX
OCHOBAaHHM, BBITECHEHUE OJHOT0 METalyla APYTHM W3 PacTBOpa COJIM, PEIICHHE
DKCIICPUMEHTAIBHBIX 3a7a4 Mo TeMme «BaxHelme kiacchl HEOPTaHHMYECKHUX
COCIUHCHMID).

Iepuoanyecknint 3axkoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
yieMenToB JI. . MenaeseeBa. CrpoeHne aTtoMoB. XMMHYECKasA CBA3b.
OKHCJIUTETBbHO-BOCCTAHOBHUTEJIbHBIC PEAKIIUN

[lepBbie TOMBITKU KIAaCCUPUKAIUMU XUMUYECKUX 3yieMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJOYHbIE M IIEIOYHO3EMEbHBIE METAUIhI,
raJioreHbl, THEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnoanueckuii 3akoH. [leproanueckas cucteMa XMUMUYECKUX IEMEHTOB /1.
.  MenneneeBa. KopoTkomepuonHas Y JJIMHHONEPHOJAHAsA  (OpPMBI
Ileproguueckor cuctemol xumudeckux 3yeMeHToB [l. 1. MenneneeBa. Ilepuoabl
u rpynnbl. OU3UYECKHI CMBICH MOPSJKOBOTO HOMEPA, HOMEPOB IMEpHOAA U
TPYIIIbI AJIEMEHTA.

Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. M3otonsl. DnekTtponsl. CTpoeHue
MEKTPOHHBIX 000JI0OYeK aroMOB TEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuoguueckor cuctemsl . M. Menneneea. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA 110 €ro M0JIoKEeHUIo B [lepuoanueckont cucreme J1. . Menneneesa.

3aKOHOMEPHOCTA M3MEHEHUS Pajuyca arOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUINYECKNX U HEMETAIMYECKUX CBOMCTB IO TPYyIIIaM U TIEPUOIAM.

3Hauenue [lepuoanueckoro 3akoHa u [leprnognyueckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIA pa3BUTUS Hayku U npaktukd. J[. WM. MenneneeB — y4€Hbli u
rpaXKJaHUH.

Xumnueckass cBsizb. KoBasieHTHas (MOJisipHAass Y HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPHULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciaeHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIILHBIE — PEAKIIUU.
[Iporiecchl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3ydeHHe OOpa3loB BEIICCTB METAUIOB M HEMETAVIOB, B3aWMOJICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJOT U IIEIOYEH, MPOBEIACHUE OIbBITOB,
WUTIOCTPUPYIOIIMX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENLHBIX  PEAKIIMI

(ropeHue, peakiuy pa3aoKeHus, COCTUHEHUS ).
Mesxcnpeomemmuule ceasu



Peanu3zanus MEXNpEeAMETHBIX CBS3€M MPU M3YYEHUM XUMUU B 8§ Kiacce
OCYILECTBIIIETCSI 4YEpPE3 UCIOJIb30BaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHM, TaK U MOHITUH, SIBISAIOIIMXCS CUCTEMHBIMU I OTAEIbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01me ecTeCTBEHHO--HAYUHbIE MMOHSATHUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJdM3, CHHTE3, KIaCCU(PUKAIMA, NEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJEIAPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIMI,
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, YJIEKTPUUECKUM 3apsl, BELIECTBO, TEIO,
00BbEM, arperartHoe COCTOSIHHE BEIIECTBA, I'a3, (PU3NUECKUE BEIMUUHBI, €IUHULIBI
U3MEpEHUs, KOCMOC, TUIaHEThI, 3BE3b1, CoJHLIE.

buosorus: otocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpalbl, TOPHbIE MOPOJIHI,
MOJIE3HBIE UCKOTIAEMBIE, TOILUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo n XuMHUYecKasi peaKus

[lepnoanueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHUX JIEMEHTOB /l.
N. Menpneneea. CtpoeHne aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMIE€PBBIX TPEX MEPHUOJOB, KaIMsl, KaIbIUSI W HX
COCOMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JIEMEHTOB B Illepmoamdeckoit
CHUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHJIBI XUMHUYECKOM CBS3U. THIBI KPUCTALIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAUIMYECKON PEIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccuduxaiuss 1 HOMEHKIaTypa HEOPTAHWYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIaccaM HEOPTaHUYECKHUX
COEIMHEHUI, TEHETUYECKAsA CBSI3b HEOPTraHUYECKUX BEILECTB.

Krnaccuduxarust XaMu4ecKux peakiuii o pa3inyHbIM Npu3HaKkaM (TI0 YuCITy
U COCTaBYy Yy4YaCTBYIOLIMX B pEaKlMU BEIHIECTB, MO TEIIOBOMY 3(ddekry, Mo
W3MEHEHHUIO CTEMEHEH OKUCIICHUS] XMMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTaln3aropa). DK30- U SHI0TEPMHUUECKUE PEAKIINH, TEPMOXUMUYECKHUE
yYpaBHEHMUSL.

[lonstne o ckopoctu xumuyeckol peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUUECKUX peakiuax. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. Ilouarue o karammse. [lonsatue o xumudeckom pasHoBecun. MDakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU W TMOJOKEHHE XUMUYECKOTO
paBHOBeECHS.

OKHCIIMTENILHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  DJICKTPOHHBIA  OasaHcC
OKHCJIUTENbHO-BOCCTAHOBUTENbHOU  peakuuu.  CocTaBiieHME  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUMM C HCIOJb30BAaHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 2nEKTPOIUTUUECKON AUCCOLHUALUU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnOHBI. MexaHn3M AUCCOLMALMM BEIECTB C Pa3JIMYHBIMU BUIAMU
xuMudeckoi cBs3u. Crenenb nucconuanui. CuibHbIE U cla0ble SJIEKTPOJIUTHI.

Peakunu noHHOTO OOMEHA. Y CIIOBHS MPOTEKAaHUS PEAaKLMii HOHHOTO 0OMEHa,
IOJIHBIE W COKpAlllEHHbIE HOHHBIE ypaBHEHUs peakuui. CBoOMcTBa KHUCIOT,
OCHOBaHMHM M COJIEH B CBET€ MPEACTABICHUA OO0 DIEKTPOJUTHUYECKON
nuccormanuu. KauecTBeHHbIE peakuyy Ha HOHBI. [loHATHE O TUAPOIIM3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHUE C MOJEISIMHU KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX
BEUIECTB — METAUIOB M HEMETAUIOB (rpaduTa U anMasa), CJOKHBIX BEIIECTB
(xJlopuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOU PEeaKIUU
OT BO3JECUCTBUS Pa3IUYHBIX (DAKTOPOB, HCCIECAOBAHUE DSJIEKTPONPOBOJAHOCTH
pPacTBOPOB BEILIECTB, IPOILECCAa JIMCCOLMALMM KHUCJOT, WIEJIOYE M COJIEH
(BO3MOKHO  HCIIOJIb30BAaHUE BUAECO MarepUalioB), IPOBEJCHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM MNPOTEKaHWs  peakiuii HMOHHOro oOMeHa
(oOpazoBaHMe oOcaJKa, BBIJEICHUE Ta3a, OOpa3OBaHHWE BOJbl), OIIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCJMUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKLIHNA
(ropeHue, peakluy pa3yIoKEHHsI, COEIMHEHUS ), paclO3HAaBaHUE HEOPTAHUYECKHUX
BEIIECTB C TMOMOUIbIO KAUYECTBEHHBIX PEAaKUMii HA HOHBI, PEUICHHE
DKCIEPUMEHTAIIBHBIX 33]1a4.

HeMmeTanbl U UX cOeITUHEHUS

OO6mras  xapakrtepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pu3ndyeckue CBONCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XHMHYECKHE CBOWCTBA Ha MPHMEPE XJIOpa
(B3aMMOJEHCTBHE C METAUIAMH, HEMETaUlaMH, IIejioyamMH). XJIOpPOBOJOPO/I.
CoJisiHasE KMCJOTa, XUMHYECKHE CBOWMCTBA, MOJIy4YEHUE, MpUMEHEHHE. [leiicTBue
XJIOpa U XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxHeume XJIOpuabl U UX
HaXOKJEHUE B MIPHUPO/IE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (Qu3nyecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJa U CEPbl. AJNIOTPOIHBIE MOAU(PHUKAIIMHI KUCIOPO/1a
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBoIOpo, cTpoeHue, Gu3nueckue u
XUMUYECKHE CBOMCTBA. OKCUABI CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepnHas kucioTta, (Qunueckue W XUMHYECKHE CBOWcTBAa (0OmmMe Kak
NpeICcTaBUTENsl Kilacca KUCIOT U crneuupuueckue). XUMHUECKHE pPeakiHH,
JeXKalllie B OCHOBE MPOMBIIIIEHHOTO CHoco0a MOJy4YeHHs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCAOThI. COJIM CEPHOM KUCJIOThI, KAYUECTBEHHAsI PEAKIIUS Ha



cynmb(dar-non. Haxoxmenue cepbl M €€ COCOUHEHHWM B MPHUPOJie. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSMH Cepbl (KUCIOTHBIE JIOXK[IH,
3arps3HEHUE BO3AYyXa U BOJIOEMOB), CIIOCOOBI €ro Npea0TBPAILCHUS.

OO6mras xapaktepucTka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCJEHUA. A30T, paCpOCTPAHEHUE B IPUPOJIE,
duznueckue 1 XuMuIeckue cBoiictea. KpyroBopor azora B mpupojae. AMMUAK, €ro
du3ryeckre U XMMUYECKHUE CBOMCTBA, MoJTydyeHre U npuMeneHune. Com aMMOHUS,
uXx (pu3MUYecKue 1 XUMUUECKHe CBONCTBA, MpuMeHeHne. KauecTBenHas peakiuys Ha
UOHBI aMMOHUS. A30THasi KHCIIOTa, €€ MOJydeHHe, PU3NUECKUE U XUMUUECKUE
cBOMcTBa (00IME Kak TMPEACTAaBUTENSA Kiacca KHUCIOT W cruenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB M COJEHW aMMOHMS B Kaue€CTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpelbl COCAMHEHUSAMU a30Ta
(KMCJOTHBIE JOXAMW, 3arpsi3HEHHE BO3JyXa, MOYBbI U BOJNOEMOB). Docdop,
auoTponHble Moaupukauun (ocdopa, puanUeckue U XUMHUYECKUE CBOMCTBA.
Oxkcun hocdopa (V) u pochopHas kuciaota, puznueckrue 1 XUMHUIECKHUE CBOMCTBRA,
nosyuenue. Mcnonb3oBanue (ocdaroB B KaUeCTBE MUHEPATIbHBIX YA0OPEHU.

OO6uras xapakrepuctuka 371eMeHTOB |VA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJEHUS.  YTJEepod,  aUIOTPOMHbIE
Moau(UKalMy, pPacupoOCTpaHEHHWE B MpUPOAE, (PUIUYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6Ouus. Kpyrosoport yriaepoaa B mpupojae. OKCuabl yriepojaa, ux
du3znueckue M XUMUYECKHE CBOWCTBA, JACHCTBME HA JKUBbIE OPTAHU3MBI,
NOJIyYCHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUAOM
yraepoaa (1V), rumore3a T1I00aTbHOTO TMOTEIUICHHWS KJIMMara, MapHUKOBBIN
3¢ dexT. YroybHasg KUCIOTa U €€ COMU, X PU3NYECKHE U XUMUUECKUE CBOMUCTBA,
nojyueHue u npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTA U CETbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE NOHITHS 00 OPraHMYECKUX BEILIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, STaHOJI, TJUIEPUH, YKCYCHas! KHCJIOTA).
[IpupoiHbIE HMCTOYHHUKHU YIJIEBOJOPOJAOB (yrojb, MNPUPOAHBIM Ta3, HedTh),
NPOAYKTHI UX TepepaboTku (O€H3MH), UX POJib B OBITY M MPOMBINIIEHHOCTH.
[lonsiTne 0 OMOIOTUYECKH BAXKHBIX BEUIECTBAX: XKUPaX, OCNKax, yrieBoaax — U UX
poIM B OKM3HM 4elloBeKa. MarepuabHO€ €IMHCTBO OpPraHUYECKUX U
HEOPTaHNYECKUX COCITUHCHHM.

Kpemuuii, ero Qusnueckne M XUMHUYECKHE CBOWMCTBA, IMOJy4YeHUE U
npuMeHnenre. CoeauHeHuss KpeMHUs B mpupoje. OOmme mnpeacTaBicHUs 00
okcuae kpemuaus (V) m xpemaneBout kuciore. CHIMKATBI, UX UCIIOJH30BAHHE B
OBITYy, B MPOMBIIICHHOCTH. BaxkHeMIle CTpOUTENbHbIE MaTepualibl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, ene300eToH. IIpobiaeMpl 6e30macHOT0 MCITOIb30BaHUS
CTPOUTEIIbHBIX MATEPUAIIOB B MIOBCEAHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

M3y4eHHEe 00pa3ll0B HEOPTAHUYECKUX BEILECTB, CBOMCTB COJITHOM KUCIIOTHI,
MIPOBEACHUE KaUECTBEHHBIX PEAKIIMK Ha XJIOPU/-UOHBI U HAOJIOIEHUE MPU3HAKOB
WX TPOTEKAHUS, OMbITHI, OTpaKaKIIMEe (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
TaJOr€HOB YW MX COEAMHEHWH (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHUAIIOB),
O3HAKOMJIEHHME C oOOpa3suamMu XJOpUAOB (TaJOT€HUAO0B), O3HAKOMIICHHE C
obOpasmlaMu ceppl U €€ COCINMHEHMSIMU (BO3MOXHO  KCIIOJb30BaHUE
BUJICOMATEpUAOB), HaOMOAEHUE IIpoliecca OOYTJIMBaHUs caxapa MoJ AeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCJOThI, H3YYEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOM CEPHOM KUCIIOTHI, IPOBEJECHUE KaUu€CTBEHHOW PEaKlMu Ha CyJb(arT-
MOH YW HaOJIOJeHUE TpU3HAKa €€ MPOTEKaHUsl, O3HAKOMJICHUE C (hU3UYECKUMU
cBoiicTBaMM a30Ta, ¢ocdopa M MX COENMHEHUH (BO3MOMXKHO HCHOJB30BAHUE
BHJIEOMATEepUAIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YIOOpEHUN, TOTyUEHHE,
coOupaHue, pacrno3HaBaHME U U3YYEHUE CBOWCTB aMMHakKa, HPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUSA U docdar-uoH U U3yUEeHUE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOMN @30 THOM KUCJIOTHI C MEIBIO
(BO3MOXKHO  HUCIOJb30BAaHUE  BUJAECOMATEPUAIOB),  HM3YUEHHUE  MOJIEJel
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
MpOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, NOJyueHHEe, COOMpaHue, paclno3HaBaHUE U U3YUCHHE
CBOMCTB YTJIEKHCJIOrO ra3a, MpOBEJIEHNE KaUeCTBEHHBIX peakiuil Ha KapOoHaT U
CWIMKAT-UOHbl M W3YYCHHUE TMPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHUE C
MPOJYKIIMEN CWIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTATbHBIX
3a/1a4 Mo TeMe « BaxHeWIme HEMETAIUIbl U UX COEAUHEHUSD).

MeTaJJIbl M UX COCIUHCHU A

OO0mas XxapakTepucTUKa XMMHUYECKUX JJIEMEHTOB — META/NIOB HA OCHOBAHUH
ux mnojioxkeHus: B llepmoguueckoit cucrteme xumuueckux snemeHtoB JI. W
MenneneeBa u cTpoeHuss aroMoB. CTpoeHue MeTauioB. MeTajuinyeckasi CBsi3b U
METAUIMYECKAA  KPUCTAUIMYECKAsT  PEIIETKA.  DJEKTPOXUMHYECKUH  psif
HanpspKeHu MeTauioB. Gusndeckue U XuMUYECKUe CBOCTBa MeTawioB. OOmmme
CrocoObl ToJlydeHuss MeTauioB. [loHSATHE O KOPpO3UHM METAUIOB, OCHOBHBIE
CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYryH, TIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[Ilenounbie MeTaIbl: OJOXKEHUE B [lepnoanueckoil cucTeMe XUMUYECKUX
anemeHtoB . M. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIEHUE B IPUPOJIE.
duznyecKknue U XUMMHUYECKUEe CBOMCTBA (Ha mpumMepe HaTpus U Kams). OKCHUIBI U



TUAPOKCUABI HaTpusd W KammsA. [IpuMeHeHue IIENnOYHBIX METAUIOB U HX
COEJIMHEHUH.

[lemoyHO3eMeENbHBIE METAIBI MAarHWd W KaJbLMW: IIOJIOKEHHE B
Ileprnoanueckor cucrteMe xumuueckux sneMeHToB 1. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XJeHue B npupoae. Duszndyeckue 1 XuMu4eCKue CBOMCTBA MarHus
U Kanblus. BaxkHeilmme coequHeHUs KanblMsl (OKCHA, THUAPOKCHI, COJIH).
XKécTKoCTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AnroMuHHN: 0JI0keHUE B [leproanuecko cucTeMe XMMUYECKUX JJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aroMa, HaxoXieHue B npupone. dPusmyeckue u
XUMHYECKUE CBOMCTBA aMOMUHNA. AM(OTEpHBIC CBOWCTBA OKCH/IA U THAPOKCHIA
AITFOMUHUSL.

Keneso: nosoxenue B [lepuoanueckoi cCUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHME aTOMa, HAXOXKAECHUE B mnpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKcuibl, TUAPOKCHU b M costn kene3a (1) u sxenesa
(1), ux coctaB, CBOWMCTBA U TOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMM METAUIOB M CIUIABOB, UX (PU3UUECKUMU
CBOWMCTBaMM, U3Y4YEHHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB), OCOOEHHOCTEH B3aUMOJCHCTBUSA OKCHJIA
KaJdblMsl W HaTpusi ¢ BOAON (BO3MOXKHO HCIOJb30BaHUE BUIECOMATEPUANIOB),
MCCJIEOBAHUE CBOMCTB KECTKOW BOJIBI, TPOLIECCA TOPEHUS HKeNe3a B KUCIOPOIE
(BO3MOKHO  MCIIOJIb30BaHUE  BUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KAYECTBEHHBIX PEaKUWii HA MOHBI: MarHUs, KaJbLWs, AIFOMUHUSA, IUHKA, JKEJe3a
(I1) u xene3a (111), mequ (I1), HaGnrOIEHNE M OMUCaHKE TIPOIIECCOB OKPAIMBAHUS
IUIAMEHU HOHAaMHU HATpUs, Kalusig W Kaiblug (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEpUAIIOB), UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe « Baxnenme
METAJUIbI U KX COECTUHEHUS .

XuMHUA U OKPYKAIOILIASA cpeaa

BemectBa u marepuansl B IIOBCEIHEBHOW KU3HU 4eloBeKa. bezomacHoe
UCIIOJIb30BaHKUE BEILECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momouip npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XuMUYECKOe 3arpsi3HEHUE OKPYXKAIoIEeH cpebl (MpeaenbHas I0IMmycTUMast
KOHLIeHTpauus BeuecTs, naiee — [1JIK). Poib xumun B pemmeHnn 3K0JI0THYECKUX
npooJiem.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3loB MarepualioB (CTEKJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuaibl).

Mescnpeomemnwie ceasu



Peamuzanusi MeXOpeaMETHBIX CBSI3€M MpHU M3y4EHUM XUMHM B 9 Kiacce
OCYILECTBIIIETCSI 4epe3 MCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TMOHITUH, SIBISIONIUXCS CUCTEMHBIMU JIJI1 OTJIETbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O 1IMKJIA.

OO6mme ecTeCTBEeHHO-HAYYHBIC TIOHSTHS: HAYYHBIH (haKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHaiu3, CHUHTE3, KiIaccupuKalus, NEPUOAUIHOCTb, HAOIIOCHNUE,
HKCTIEPUMEHT, MOJIETUPOBAHUE, H3MEPEHHE, MOJECIb, SIBJICHUE, MMAPHUKOBBIN
3¢ deEKT, TEXHOJIOTHSI, MaTepUabI.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIMI,
W30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUN 3apsifi, MPOBOHUKH,
MOJTYIPOBOJHUKHY, JUDJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHUE BEILIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIUTUY €CKast
pemérka, CruiaBbl, (PU3UUECKUE BEIMYUHBI, CUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TJIAHETHI, 3BE3AbI, COJHIIE.

buonorus: dborocunres, apixanue, 6uocdepa, ’3KocucTeMa, MUHEPAIbHBIE
yI0OpEeHUs, MUKPOAJIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuHEpaidbl, TOPHbIE TMOPOJIBI,
MOJIE3HbIE UCKOTIAEMbIE, TOTUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOT'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMSA

JIMHHOCTHBIE PE3YJIbTATHBI

JIngyHOCTHBIE pE3yibTaThl OCBOEHHUS TIPOTPAMMBI OCHOBHOTO OOIIETO
0o0pa3oBaHusl JIOCTUTAIOTCA B XOJ€ OOy4YeHHs] XUMHUU B €AUHCTBE y4eOHOU U
BOCTIUTATEIILHOM €A TEIHHOCTA B COOTBETCTBUU C TPATUITMOHHBIMU POCCUNCKUMHU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, MNPHUHATHIMU B
oOIlleCTBE MpaBWIAMU W HOPMamMu TOBEACHHS U CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHHUS, CAMOPA3BUTHS M COIHAIM3AIIUN 00YyJarOIIUXCS.

JIngaHOCTHBIE  pe3yabTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOmIUXCs
PYKOBOJCTBOBATbCSl CHUCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIUH W
paciMpeHue OMbITa JeITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCITUTAHMS:

IIEHHOCTHOTO OTHOIIICHHS K OTE€YECTBEHHOMY KYJIbTyPHOMY, HCTOPHUIECKOMY
U HAyYHOMY HACJIEIMIO, TMOHMMaHWs 3HAYECHHUS XUMHUYECKOW HAYKH B >KHU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHBOpPMAIIUEH O
NEPEAOBBIX JOCTUKEHUSAX U OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kKIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS O COUMAIbHBIX HOPMax M MPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-HCCIIE0BATEILCKON, TBOPYECKOW W  JAPYrHX  BHIAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM ACSITEIHHOCTH MPHU
BBITIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/1a4, BBINOJHCHUN XUMHYECKUX
AKCTIEPUMEHTOB, CO3/IaHUN Y4E€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHHIO
U B3aMMOTIOMOINM B TPOIECCE OTOM ydyeOHOW eATENbHOCTH, TOTOBHOCTH
OIIECHMBAaTh CBOE TMOBEACHUE U TOCTYNKA CBOUX TOBAPHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI .

MHUPOBO33PEHUECKUE MPEACTABICHUSI O BEUIECTBE U XUMHUYECKOMW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTaBJISIOININE
OCHOBY JIJIl IOHUMAaHUSI CYIIHOCTA HAYYHOW KapTUHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBA3SIX YEIOBEKA C
MIPUPOJTHOU CPEAOH, O POJIM XUMHUU B IO3HAHUHU ITUX 3AKOHOMEPHOCTEW;

MO3HABATE/IbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJy4€HUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIE Ui OOBSICHEHUS] HAOJIOAaeMbIX MPOIECCOB U SIBJIICHUH,
NO3HABATENbHOM, MH(MOPMALMOHHON M YMUTATEIILCKON KYJIbTYpbl, B TOM YMCJE
HAaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4YeOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATypOil, MOCTYIHBIMH TEXHUYECKUMHU CpEeACcTBaMU HH(GOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHHUIO, JII00O03HATENLHOCTh, FOTOBHOCTh U
CIIOCOOHOCTh K CcamM000pa3oBaHHIO, TPOEKTHOW W  HCCIEA0BATEIHCKOMN
NeSITeNbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEUIIeM;

4) popMupoBaHHA KYJIbTYPbI 310POBbSI:

OCO3HAaHME LEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKH Ha 3JI0pOBBIA 00pa3 >KU3HHU, OCO3HAHUE MOCIECICTBUNA U
HENpPUITHE BPEIHBIX IPUBBIYEK (YIOTPEOJIEHHS AIKOT0JIs, HAPKOTUKOB, KYpEHHUs ),
HEOOXOJIMMOCTH COOJIIOJICHUS] TpaBWi O€30MacHOCTA MpU  OOpalIeHUu C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEALHON KU3HH;

5) Tpy10BOTO BOCTIMTAHMSA:

MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO IPOQecCuil U Tpyia pa3IMdyHOTO poJa,
YBOKEHUE K TPYAy U pe3yibTaraM TpPYAOBOM JEATENbHOCTH, B TOM YHCJE Ha
OCHOBE NPUMEHEHHUs MPEAMETHBIX 3HAHWM [0 XWMHH, OCO3HAHHBIA BBIOOP
VHAUBUIYaTbHOUN TPACKTOPHUH IPOAO0JDKEHNU 00pa30BaHUSA C YUETOM JIMYHOCTHBIX
MHTEPECOB U CTIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HHTEPECOB U NOTP €OHOCTEM,
yCHenHo#i mpodecCuoOHaIbHOM 1EATENbHOCTH U Pa3BUTUSL HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B NMPO(ecCUOHATLHOM CPEE;

6) IKOJIOrHYEeCKOro BOCIUTAHUA:

HKOJIOTMYECKH 1I€JIeCOO0pa3HOE OTHOILUEHHE K MPHUPOJIE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHNUA, IOHUMAaHUE HEHHOCTU 3J0POBOTO U
0e3omacHoro oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
bu3znueckoMy M TMCUXHUYECKOMY 3J0POBbBIO, OCO3HAHUE LIEHHOCTU COOIIOACHUS
npaBui 0€30MaCHOTO MOBEIEHUs ITPU padoTe ¢ BEUIECTBAMH, a TAK)KE B CUTYyalIUsX,
YIPOKAKOIIKX 310POBBIO U KU3HU JIOAEH;

CIIOCOOHOCTU MPUMEHSATh 3HAHUS, MOJydaeMble MPU W3YyYEHUU XUMUH, JJIs
pelleHns 3a/1a4, CBA3aHHbBIX C OKPYXKAIOLLIEH IPUPOIHON CPENOH, IS MOBBILLIEHUS
YPOBHSI  3KOJIOTMUECKOW  KYJIbTYpbl, OCO3HaHHs TJIOOQILHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTel WX PELICHUs MOCPEICTBOM METOJ0B XUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATENHLHOM,
KOMMYHUKATUBHOU U COLMAIIbHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe MeranpenMeTHbIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBbIC MJIs
dbopMHUpOBaHUS MHPOBO33PCHHS OOIICHAYYHbIE TOHATUSA (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOpPbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYyUHBIX YYEOHBIX MPEAMETaXx U IMO3BOJISIIOT Ha
OCHOBE 3HaHHUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEIACTABICHUE O IETOCTHOM



HAYYHOU KapTWHE MHpPA, U YHUBEpCAIbHbIE YueOHbIC AeHCTBUS (T0O3HABATEIbHbIC,
KOMMYHUKaTHUBHBIC, PETrYyIATHBHBIC), KOTOpBIE OOecmednBaoT (PopMHUpOBaHHE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4E€OHOM
JEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE JIeiic TBUS

ba3oBble JlornyecKkue 1eCTBUA:

YMEHHUSl UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICI XUMUYECKUX MOHSITHI (BBIACISATh UX XapaAKTEPHbIC
MPU3HAKY, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMH MOHSATHUSIMU), UCTIOJIb30BaTh
MOHATHUS 1711 00BICHEHUS OTICIbHBIX (DaKTOB U SBJICHHA, BHIOUPATh OCHOBAHUSA H
KpUTEPUU I KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIuH,
yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHbBIC CBSI3U MEXAY OOBEKTaMH W3Y4YEHUS,
CTPOMUTH JIOTHYECKHUE PACCYKICHUS (MHIYKTUBHbBIC, ICAYKTUBHBIC, IT0 aHAJIOTHH ),
Jie7aTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHSATH B TMPOIIECCE IMMO3HAHUSL TMOHATUS (NIPEAMETHBIE U
MeTanpeaMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOEIN, UCTIOJIb3YEMbIE B XUMUH,
peoOpPa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI JJIEMEHTAa), XuUMUYeckas (opmysia W ypaBHEHHE
XUMUYECKOUN peakiu — MPU PEIICHUH y4eOHO-TT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIECIBHBIX MPEICTABJICHUN BBISABIISATh U XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKUA U3Y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIABJIATHL  OOIME 3aKOHOMEPHOCTH, MNPUUYUHHO-CJCIACTBEHHbIE CBSI3U W
MPOTUBOPEUHUS B U3y4aEMbIX IIPOIIECCaX U SIBJICHUSX.

ba3oBble uccienoBaTeibCKue 1€iiCTBUA:

YMEHHUE HCIIOJh30BaTh IMOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KAueCTBE OCHOBBI [JI1 (POPMHUPOBAHMS THUIOTE3BI IO
MIPOBEPKE NMPaBUILHOCTH BHICKA3bIBAEMBIX CYKJICHHI;

MpUOOpETEeHHE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AMK W TPOBEICHUIO
YUCHHMYECKUX DKCIIEPUMEHTOB, YMEHHE HaOmMoAaTh 3a XOJ0M MpoIiecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3yibTar, GopMyaupoBaTh 0000IIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OTIBITA, UCCIICIOBAHUS, COCTABIISATh OTUET
O MPOJIeTTaHHOU padoTe.

Pabora c unpopmanueii:

yMEHHE BBIOMpATh, AHATM3UPOBATH W HWHTEPHPETHPOBATH HHOOPMAIHIO
pPa3IMYHBIX BUAOB U (POpM IpeACTaBICHUS, MTOTYy4aeMyIO U3 Pa3HbIX HCTOUYHHUKOB
(HaydHO-TIOMYJISIpHAsE  JIUTEparypa XUMHYECKOTO COJEpKaHHUs, CIPaBOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTHUYECKHA OIICHUBATH MPOTHUBOPEUMBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHUE MPUMEHATh PA3JIMUYHbIE METObI U 3alpOChl MPU MOUCKE U 0TOOpe
UH(POpPMAIIUM U COOTBETCTBYIOLMX JAHHBIX, HEOOXOJAMMBIX [JISi BBITIOJHEHHS
y4€OHBIX U NTO3HABATENbHBIX 33J1a4 ONPEIEIEHHOTO TUIIA, TPUOOPETEHUE OMBITA B
o0jacTl HCMOJb30BaHUS  HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPOI aKTUBHOT'O UCIIOJIb30BAHUS PA3JINYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSTENbHO BBIOMPATh ONTUMANIbHYIO (DOPMY NMPEACTABICHUS HHPOPMALIUU U
WUIIOCTPUPOBATh PEUIAEMBIE 337auMd HECJOKHBIMU CXEMaMH, AuarpaMMamu,
apyrumu popMamu rpaduky ¥ UX KOMOMHALUSMU;

YMEHHE HCHOJIb30BaTh M aHAJIM3UPOBATH B IMpoOLECCE Y4YeOHOU H
UCCJIEI0OBATENbCKOM AEITENbHOCTH HHPOPMALIUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEINbCKOTO XO35MCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAOLIEH MPUPOIHOU
Cpensbl.

KomMMmyHMKaTHBHBIE YHHUBEpPCaJIbHble Y4eOHbIE 1eHCTBHS:

YMEHHs 3a7aBaTb BONPOCHI (B XOJ€ Auaiora W (WiIM) JUCKYCCUM) I10
CyLIECTBY  OOCyXmaeMol TeMmbl, (POpMyIMpPOBaTH CBOU  MPEIJIOKEHHUS
OTHOCHUTEJIbHO BBINIOJIHEHUS MTPEAJIOKEHHON 3a/1a4H;

YMEHHUS  NPEJCTABIATH  IOJyYEHHbIE  PE3yJIbTaThl  O3HABATEIbHOM
NEITEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JI€JaTh MPE3EHTALUIO
pPEe3yIAbTaTOB BBIMOJHEHHUS] XUMUUYECKOTO 3KCIEpUMEHTa (JJADOPATOPHOTO OIBITA,
Ja00paTOpHOU pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

YMEHHUS Y4eOHOrO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M HCCIEAOBATENIbCKOM  JESITENbHOCTH NPU  PELICHUU
BO3HUKAIOIMX NpoOJieM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3utmii (00cyxaeHusi, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IUTYPMbD), KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, ONpeNeleHUe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U IPYTHE).

PeryasiTuBHble YHHBepCcaJIbHbIEe YUeOHbIE JeCTBUA:

YMEHHUE CaMOCTOSITEIbHO OMpPEAeNsTh LEMd JESTEIbHOCTH, IJIAHUPO BaTh,
OCYILECTBIIATh, KOHTPOJMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSITeIbHOCTh, BbIOUpaTh HanboJiee 3(pPekTrBHBIE CTIOCOOBI PElIeHUsI YUEOHBIX U
MO3HABATENbHBIX 3a7]a4, CaMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBAThH
MPEJIOKEHHBIA AITOPUTM JIEMCTBUM NPH BBIIIOJHEHUHM 3aJaHUM C YYETOM
MOJIy4E€HHS HOBBIX 3HAaHUW 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX,
OIICHUBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara 3asBJICHHOW 1M, YMEHHUE
UCII0JIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IIPEAJIaracéMble B YCJIOBUU 3a/I1aHUH.

MNPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe mnpeaMeTHbIX peE3yJbTaTOB IO OCBOEHHUIO O005A3aTEIbHOTO
COJIep>KaHUs, YCTAaHOBIIEHHOTO JaHHOUW (eaepanbHON paboueld mporpammoi,
BBIJICIISIIOT: OCBOCHHBIC OOYUYAIOIIMMUCS HAy4YHBIC 3HAHWSA, YMEHHUS U CIIOCOOBI



JIeHUCTBUH, cHermuuIecKue [JIs TPEAMETHOM o00jacTu  «XUMHS», BHIBI
JNEATEIIbHOCTH MO  MOJIYyYEHUIO HOBOTO  3HAHUSA, €ro HWHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMIHBIX YICOHBIX M HOBBIX CUTYaITUSX.

K koniry oOyuenus B 8 kj1acce nmpeIMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE

TOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYJAIOIMXCST YMEHHIA:

e PpacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHAYECKUM DJIEMEHT, MPOCTOE BEIMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAS 1 HEOJHOPO/IHAA ), BAIGHTHOCTh, OTHOCUTENIbHAS. aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJIpHAs Macca,
MacCoBas J10JIs1 XUMHUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJIIPHBINA 00BEM,
OKCHUJl, KHCJOTa, OCHOBAaHUE, COJb, JIEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKas peakius, KilacCU(pUKalusg Peakiuii: peakiuu
COCIMHEHUSI, PEAKUMU Pa3JIOKEHUs, PEAKIUU 3aAMEIICHUS, PEaKIUU
0OMeHa, 3K30- U YHIOTEPMUYECKHUE PEAKIIUH, TEITIOBOM 3PPEKT peakimu,
AIpO aroMa, JJEKTPOHHBIN CIIOM aroMa, aroMHas OpOWTab, Paauyc
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS U HETOJISIpHAsT KOBAJICHTHAS CBS3b,
MOHHAs CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MACCOBAsl JI0JI1 BEIIECTBA
(MpOLIEHTHAs KOHIIEHTpPAIlKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSATAA U
MPUMEHSTh 3TU MOHATHUS NPU ONMKUCAHUHU BEIIECTB U UX MPEBPALLCHUN;

e HCTOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY I COCTaBJICHUS (opMyll
BEILIECTB U YPABHCHUIN XUMUYECKUX PEAKIIUM;

e OIpPEIEATh BAICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COCIMHECHMSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAacCy COEAWHEHHI IO
dbopMynaM, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAas W WOHHAasi) B
HEOPraHUYE€CKUX COCAUHEHUSIX;

e packpseiBarb cwmbica llepuonmueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT HMX MOJIOKEeHUA B [leprognueckon cucreme,
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HMsI, 3aKOHAa ABOTaIpO;

e OIKCHIBATH M XapakTepuzoBaTh TabmmuHyto (opmy I[lepuognyeckoit
CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3jvyaTh IOHATHS «TrJIABHAs
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpynmna)», mansie u
OoJIbIIE€ TEPUOJIBI, COOTHOCHUTH O0O3HAYEHHUS, KOTOPHIC HMEIOTCS B
tabmue «llepuomnueckas cuctema xumudeckux asmementoB JI. .
MenpeneeBa» C YHUCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps] s1pa, 00LIee YHCIIO JEKTPOHOB
Y pacupeiesIeHUE UX MO AIEKTPOHHBIM CJIOSAM);

KJIacCU(PUUMPOBATh XUMHUUYECKHE SJIEMEHThI, HEOPTAaHUYECKHUE BEILECTBA,
XMMHUYECKUE pEaKkUMU (IO YUCIY U COCTaBY YYacCTBYIOUIMX B PEAKLMH
BEIIECTB, MO TEIIIOBOMY P EKTY);

XapakTepHU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KIACCOB, NOATBEPIKasi ONMMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHUM COOTBETCTBYIOLIMX XUMUYECKUX PEAKIINA;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHHs XWMHUYECKUX MPEBPALICHUNA B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl
BEUIECTB, MACCOBYIO JOJIIO XHMHYECKOTO »3JeMeHTa 1o ¢dopmye
COEIMHEHNS1, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, NPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOU pEaKINy;

IPUMEHAITh OCHOBHBIE OIEPAIIMA MBICIUTEIBHOU JIEATEIbHOCTH — aHAIIU3
U CHHTE3, CpPaBHEHHUE, 0000IIeHUE, CUCTEMAaTHU3alHI0, KIacCU(PUKAIUIO,
BBISIBIICHUE MPUYMHHO--CJICICTBEHHBIX CBA3EH — JJI1 U3yYEHUSI CBOMCTB
BEUIECTB M XUMHMUYECKUX PEAKIHUM, €CTECTBEHHO-HAYYHBIE METObI
NO3HAHUA — HaOMIOJEHUE, U3MEPEHUE, MOJIEIUPOBAHHUE, SKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

ClIeAoBaTh  IIPaBWIAM  [OJIB30BAHUSA  XUMHUYECKOM  IOCYIOW U
Ja00paTOpHBIM 00OPYIOBAHHMEM, a TakXkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBIMIOJHEHUIO
Ja00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYEHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJAOPOJIAa M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA,
IUIAaHUPOBaTh W MPOBOJUTh  XUMHUYECKHE  HKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIENOYEH U KACIIOT C MOMOIIBIO HHIUKATOPOB
(maxmyc, GpeHondTanen, METUIOPAHX U IPYTHE).

K xonIty oOydeHus B 9 Ki1acce rnmpeaMeTHbIE pe3yJIbTaThl HAa 0a30BOM YPOBHE

JOJKHBI OTpaXaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHHI:

PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AHHMOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJIECHTHOCTH, 3JIEKTPOOTPULATEILHOCTh, CTEINEHb
OKHUCJICHUSI, XUMUYECKasi peaKiysi, XUMUUeCcKasi CBsI3b, TEIUIOBOM A ekt
peakiuu, MOJb, MOJSIPHBIH  OO0BEM, pacTBOp,  DIEKTPOJHUTHI,
HEDJIEKTPOJIUTBI, 3JEKTPOJIMTUYECKAsT JUCCOLMALNS, PEAKIUA HOHHOTO
oOMeHa, Karaqu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKLUU, OKUCIHUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIHIH,
OKHCJITENb, BOCCTAHOBUTENIb, OKHUCJIEHWE H  BOCCTaHOBJICHHE,
aJuIoTponus, aM(pOTEePHOCTb, XUMHUUECKas CBA3b (KOBaJECHTHAs, MOHHAs,
METAJUINYECKAsA), KPUCTAUIMYECKAsT PEIIETKA, KOpPpPO3Usl METAJUIOB,
CILIaBbl, CKOPOCTb XHMHYECKOW PEaKUMH, IMPEAEIbHO JOIyCTUMAs
koHueHrpauus 111K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX IOHATUM U
IIPUMEHATH 3TU MOHATUS NPU ONMCAHNH BEIIECTB U UX MIPEBPALLECHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY Uil COCTaBJIE€HUA (POpMyI
BEILECTB U YPABHEHUI XUMUYECKUX PEaAKIINI;

ONPEAEISATH BAJICHTHOCTD U CTETIEHb OKUCJICHHUSI XUMUUYECKUX JJIEMEHTOB B
COCIMHEHUAX pAa3JMYHOTO COCTaBa, IPUHAIJIEKHOCTb BELIECTB K
ONpeNENEHHOMY KJIACCy COEAMHEHMH MO (QopMynaM, BUJA XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAsA, HMOHHAsA, METAUIMYECKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA 110 XUMUYECKOU (hopMylie, XapakTep cpenbl B
BOJIHBIX PACTBOPAX HEOPTAHMYECKUX COCAUHEHUM, TUIT KPUCTAILIMYECKOU
PEETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIch Ilepuogunueckoro 3akona JI. WM. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIMCHIBATh W XapAKTEPHU30BATh
tabimunyto ¢opmy llepuoguueckoid cUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
pasziuyarh TNOHATHS «rjaBHas mnoArpymnmna (A-rpynna)» U «mnododHas
noarpynna (b-rpynma)», mambie W OOJbLIME MNEPHUOIBI, COOTHOCUTH
0003Ha4YeHUs, KOTOpPbIE MMEIOTCS B MEPUOAMYECKON Talbiume, C
YUCJIOBBIMM ~ XapakTEPUCTHKAMU CTPOEHUS aTOMOB  XHMHMYECKHUX
AIIEMEHTOB (COCTaB M 3apsj] sapa, oOIlee YHCIO JJIEKTPOHOB U
pacmpenenieHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIUHEHUH B
npeaenax MajblX NEPHOIOB U IJIABHBIX NOATPYIN C YYETOM CTPOEHUS HX
aTOMOB;

KJacCU(UUMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHYECKHE peakluu (MO YMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, IO TEIUIOBOMY 3(PEKTy, 0 U3MEHEHHUIO CTENECHEW OKUCIICHUS
XUMHUYECKHUX AJIEMEHTOB);

XapakTepu30oBaTh (OMUCHIBATH) OO0IME U CrenupUIecKue XUMHUYECKHUE
CBOMCTBA MPOCTBIX W CJIOXKHBIX BEIIECTB, IOJTBEPKIAA OINHUCAHUE
IpUMEpPaMHU MOJIEKYJISIPHBIX M HMOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINM;

COCTABJIATb YPABHEHHS DIJIEKTPOJUTHYECKOW JUCCOLMAIMU KHCJOT,
LIEJIOYEU U COJIEU, TTOJTHBIE U COKPAIICHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, YypaBHEHHMS pEaKlUWd, MOATBEPKIAIONIMX CYIIECTBOBAHHE
TeHETUYECKOU CBSI3M MEXKY BEIIECTBAMH PA3JIMUHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIHMTEIbHO-BOCCTAHOBUTEIbHBIX —PEAKIHIA
MOCPEICTBOM COCTABJICHUS AIEKTPOHHOTO OanaHca 3TUX peakiuii;
NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpPALICHUI B pPa3IMYHBIX
YCIIOBUSIX;

BBIUHCIISATh OTHOCUTEIIBHYIO MOJISKYJSIPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MACCOBYIO [OJIO XUMHUYECKOrOo »JJieMeHTa 1o (opmyre
COEIMHEHMSI, MACCOBYIO JI0JIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOH peakiuy;

coOoaTh  MpaBWia  TOJb30BaHHUA  XUMHYECKOW  TOCYIOoH U
Ja00paTOpHBIM  O00OpYyIOBaHMEM, a TaKXkKe ImpaBuwia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBIMOJHEHHIO
Ta00paTOPHBIX XUMHUUYECKUX ONBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOJIUTh  PEAKIWH, TOJTBEPXKIAIONIME KAYECTBEHHBIH  COCTaB
Pa3NMYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPUI -, OPOMHUI-,
uoaua-, kapOonar-, ¢ocdar-, cuwimkar-, cynbdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHS M WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOPaX HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OTIEPAIUY MBICIUTEIBHON ASSITEIbHOCTH — aHAIN3
M CHUHTE3, CpaBHEHHE, OO0O0OIIEHUE, CUCTEMATU3AIUIO, BbISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBSI3e — JJII M3y4Y€HHs] CBOMCTB BEIIECTB U
XAMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHUS —
HaOJFO/ICHNE, M3MEPEHUE, MOJISIMPOBAHKUE, SKCIIEPUMEHT (pEalbHbIN U
MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoauvecTrBo yacos
Ne HaumeHoBaHMe pa3nesioB U JJleKTpoHHBbIe (U poBHIE)
KouTpoJsbHbI€ IIpakTnuyeckue
n/n TeM IPOrpaMMbl Bceero o0pa3oBareJ/ibHbIE peCypChl
padoThI padoThI
Paznean 1. [lepBonayajibHbIe XUMUYeECKHE OHSTHS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKON ACATEIBHOCTH https://m.edsoo.ru/7f41837c¢

YeJioBeKa

12 BemecTtBa u xumMmuueckue 15 1 bubmuoreka [IOK

' peaKuu https://m.edso0.ru/7f41837c

Hroro mo pazneny 20

Pa3znen 2. BakHelime npeacTaBuTe/ M HEOPraHU4e CKUX BelleCTB
21 Boznyx. Kucnopoa. [lonstue 5 bu6mmoTteka [IOK

' 00 OKcHIax https://m.eds00.ru/7f41837¢
99 Bonopon.Ilorsitue o kucnorax 8 1 bu6mmoTteka [IOK

' 1 COJISIX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka LIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJacChl 11 1 1 bu6nuorexa [IOK

' HEOPTraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Uroro no pazneny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoaguyeckas cucrema xummudeckux 3jaeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKUCINTEIBHO-BOCCTAHOBHUTEIbHBIE PeaKIUH



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

[Tepyuoauuecknii 3aK0H 1

31 [lepronnueckas cucrema 7 bu6mnoreka [JOK
' XUMHUYECKuX 3jeMeHToB 1. U. https://m.edsoo.ru/7f41837c
Meniene-eBa. CTpoenue aroma
Xu )
3.2 OKII:I/I:HLETC;?:HCOB-%B 8 bubmorera IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIbHBIC PCAKITMU
bu6munoreka [IOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorea HOK
P p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[NIPOTPAMME



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

9 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM U@ poBbIe
Ne n/nt P Kontpoabubie | IlpakTHueckue (pp )
NporpaMMmbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Pa3zneq 1. BemiecTBo M XuMHYeCKHe peaKkIuM
11 [ToBTOpeHue u yriryoneHue 3HaHUI 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [IOK
' peaKiuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] JUCCOIUALIHSI. 8 1 1 bubnuoreka [IOK
' XUMUYECKHE PEAKIMH B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nen 2. HemeTasIbI M X COeTHHE HUS
21 OO0mmas xapakTepuCcTHKa XUMHUYECKUX 4 1 bubnmnorexa [IOK
' snemenToB VIIA-rpynmbl. Tanorens https:/m.edsoo.ru/7f41a636
OO0mups XapakTepucTUKa XMMHUYECKUX
R bubnuoreka [IOK
2.2 anemeHTOB VIA-Tpynmel. Cepau e€ 6 httos//m.edsoo.ru/7f41a636
COCTMHEHUS — '
OO0m@as xapakTepucTUKa XHMUYECKAX Eu 10K
noIMoTEKa
2.3 aneMeHTOB VA-Tpynbl. A30T, dochop u ux 7 1 https:/m.edsoo.ru/7f41a636
COEMHEHUS
OO0mas XapakrepucTUKa XMMHUECKUX
bu6mmoTteka [IOK
2.4 sneMeHTOB |VA-rpynnsl. Yriepon u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUI1 U MX COeIMHEHHS — '
Hroro no pazneny 25



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

Paznen 3. MeTasljibl M UX CO€TUMHE HUS

. bubnmoreka [IOK
3.1 Obmpe cofCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxnelnme MeTamibl U UX COSAMHEHUS 16 https//m.edsoo.ru/7f41a636
Hroro mo paznmeny 20
Paznen 4. Xumusa u okpyxkammas cpeaa
41 B 3 bu6mmoteka [IOK
: €IeCTBA ¥ MaTEpUaIbl B )KU3HU YEIIOBEKA https://m.eds00.ru/7f41a636
Hroro no pasneny 3
p 3 bu6munoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE INTAHUPOBAHHE

8 KUIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara @ poBbIE
Tema ypoka Kontpoasnbie | Ilpakruueckne
n/n Bcero u3ydeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypcebl
1 [Ipenmer xumnu. Posib XuMuM B )KU3HH 1 bubmuotexa IIOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 [lonsTre o MeToax MO3HAHUS B XUMUH 1 bubmorexa TIOK
https://m.edsoo.ru/ff0d227e
Ipakruueckas pabota Ne 1 «lIpaBuna
3 paboThI B 1a00OpaTOPUH U TIPHUEMBI 1 bubnunoreka LIOK
oOparteHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyIOBaHUEM
4 Yucrtele BerecTBa 1 cMecH. CriocoObl 1 bubmnorexa [IOK
paseseHus cMecei https://m.edsoo.ru/ff0d26ca
I 6ota Ne 2
5 <§;HSIZZC§ZHC£ZCS;EEH3 npumepe 1 butmmorera LIOK
a N PHMEP https://m.edsoo.ru/ff0d28c8
OUYHCTKU ITOBAPEHHOM COJN )»
bu6nunoreka [JOK
6 ATOMBI H MOTIEKY LI . https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHAE JIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XKMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie ¥ CIIOKHBIE BENIECTBA 1 butmmorera LIOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 A i 1 bubmuoreka IIOK
TOMHO™MOJICKYILIPHOE YACHHE https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.

bubmmoreka [IOK
10 Xumuueckas gopmyna. BaneHTHOCTB https://m.edsoo.ru/ffod2ea
ATOMOB XUMHYECKHX JIEMCHTOB
OTHOCHUTENIBHAs aTOMHAs Macca. bubmuoreka [IOK
11
OTHOCHUTENIbHAs MOJIEKYIISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast J0JIsI XAMHUYECKOTO bubmuoreka [IOK
JJIEMEHTA B COEUHEHU U https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mok, bu6nmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
DU3NYCCKUE U XUMUYCCKHE SBIICHUS. bubmunorexa [IOK
14
XruMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs IPOTEKaHUS bu6motexa [IOK
XUMUYECKUX PEAKIHM https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUs] MaCChl BEIECTB. bubnmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Borancnenus komudecTBa, MacChl
17 oL . . bubmnorexa [IOK
Bt CT]fa 11O YPABHCHHAM XHMHIHACCIHX https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanyss XaMuuecKux peakuuin
18 ( (rary peardt bubmuoreka IIOK
COCAMHCHHA, PASTOMCHUA, https://m.edsoo.ru/ff0d3f34
3aMeIleHMs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuuknoneauct. O6odIEHNEe U bubmotexa TIOK
' B https://m.edsoo.ru/ff0d40c4
cucTeMaTh3aIus 3HaHU |
20 KonTponbHas padora Nel o reme bubmuotexa LIOK
«BermiecTBa ¥ XUMHUYECKHE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubmuotexa LIOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeecTso. O30H

dusnueckre 1 XUMUUECKUE CBOVWICTBA

99 bu6nmoreka [IOK
KACIOPOAA (peaxiiun OkCneHu, https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcuaax
CriocoObI oTydeHus KUCIOpoa B
23 71a00paTOPUH ¥ TIPOMBIIITICHHOCTH brbmorexa TIOK
PATOpHA I Hp ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
TennoBoii 3exr xumuueckon
24 peakiuu, NOHATHE O bubmmoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHYECKUX PEAKITHSIX
TonnuBo (HedTh, yroib U METaH).
25 3a 513HeH(I/qu:oz . CIIOCOOBI Zro bubmorexa LIOK
P X3, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHS
[Ipa eckasi padota Ne 3 o Teme
26 <1?I eckai p 6 ' HO TEM bubmuoreka [IOK
«loysere 1 COUHp AHHe KHCI0posd, https://m.edsoo.ru/ff0d4ae2
U3y4eHHUE ero CBOMCTB»
Bonopon — anieMeHT u mpocroe bu6muotexa LIOK
27
BelecTBo. Haxoxknenue B npupojae https://m.edsoo.ru/ff0d4dd0
o8 DU3NYECKHEe U XUMUYECKIE CBOMCTBA bubmuoreka IIOK
Bosopona. [I[pumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
29 I bu6nmoreka [JOK
OHATHE O KHCIIOTax H COJIAX https://m.edsoo.ru/ff0d50d2
30 CniocoObI moTydeHHs BOAOPO/Ia B bubmuoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipakrtuueckas pabora Ne 4 o Teme
bubmuoreka IIOK
31 «lonyuenue u cobupanue BOIOPOa,

H3YUYCHHC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MossipHbIii 00EM Ta30B. 3aKOH

Bu6nunoreka [JOK

32 ABorajzpo https://m.edsoo.ru/ff0d542e
Berunciienus o0béMa, KOJIUUeCTBa

33 bubmunorexa [IOK
BCIECTBA Ta3a To €10 HBBeCTH?W https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILECTBA WJIH 00BEMY
Brerauciiernst 00EMOB Ta3oB 110

34 Bu6nunoreka [JOK
ypal?_HeHmO peatu Iia OCHOBE 3aKoHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUM T'a30B

35 dusnueckre U XUMHYCCKAEC CBOMCTBA Bu6nunoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [lonstue 06 bubmuoreka IIOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputenab. HacelmeHHbIe

37 g P P I\T bubmuorexa [IOK
Y HEHACBIICHHBIE PacTBOPHI. MaccoBast https://m.eds00.ru/ff0d5bA40
JIOJIsE BEIIECTBA B PACTBOPE
[Ipaktuueckas pabora Ne 5 o Teme

38 «[IpurotoByieHuEe pacTBOPOB C bubmmoreka [IOK
onpenenéHHON MacCOBOM J101EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILECTBA»

39 KonTponbHas padora Ne2 o reme bubmuotexa LIOK
«Kucnopoa. Bomopona. Boga» https://m.edsoo.ru/ff0d6342

40 OKcHJIBI: COCTaB, KITacCH(pUKaIus, bu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TlomyyeHre u XMMHUYECKHE CBOMCTBA

41 C };qTHBI OCHOBHBIX U aM(POTEPHBIX Bromorera LIOK
xaen % p https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHWUS: COCTaB, KIIACCH(UKAITHS, bubmunorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonydyeHne u XuMHUUYECKHE CBOMCTBA bu6muotexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnots: cocras, knmaccupukanus, bu6nunoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [lonydyeHue u XuMUyecKre CBOMCTBA bubmuotexa LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Counu (cpenHHE): HOMCHKIIATYpA,

46 cnoco(61)l:1) jon )eHI/IH XI/IMI/I‘IZSKI/I@ bubmorexa [IOK

. ¥ ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[Ipakrtuueckas pabdora Ne 6. Pemenue
SKCIIEPUMEHTAIIBHBIX 337a4 10 TEME bubmuotexa LIOK

47
«OCHOBHBIE KI1aCChl HEOPTAHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI

48 I'enetnueckas CBSA3b MEXKIY KIaccaMu bubmuotexa LIOK
HEOPTaHUYECKUX COCTUHEHU I https://m.edsoo.ru/00ad9a50

. bubmuoreka [IOK

49 O0001IEHE U CUCTEMATU3AI A 3HAHU I https://m.eds00.ru/00ad9ch?
KontposnbHas padora Ne3 no teme

50 "OCHOBHEBIC KIIACCHl HEOPraHMYSCKUX bubmmotexa TIOK

o P https://m.edsoo.ru/00ad%ela
COCAMHCHUM
[lepBbIe TONBITKN KIACCH(HKAITAH
51 XI/HE)II/I‘IGCKI/IX 3JIEMEHTOB lq)IOHﬂLiHe o bubmorera [OK
) https://m.edsoo.ru/00ad9ffa
TpyIIax CXOMHBIX AJIEMEHTOB
Ilepuoguueckuii 3aK0H U
59 I pHox N i bubmuoreka IIOK
CPUOIMHCCKAT CHCTEMA XHMHIHCECKIX https://m.edsoo.ru/00ada52c
aneMeHToB 1. 1. Menaeneera
53 [epronpl, TPYIITBI, TTOATPYIIIIEI bubmnorexa LIOK

https://m.edsoo.ru/00ada52c
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Ctpoenue atomoB. COCTaB aTOMHBIX

Bu6nunoreka [JOK

>4 simep. MzoTomsr https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 0007I04YeK
55 P P I . bubmunorexa [IOK
ATOMOB S/ICMCHTOR LICPHOMHECKON https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJ0KEHUIO B bubmmoreka [IOK
56 .
[lepnonuueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [leproauyeckoro 3akoHa Jjist
57 pa3BUTHUS HAyKu W npakTtuku. 1. M. bubmuoreka [IOK
MenpeneeB — y4€HbIi, earor 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DJIEKTPOOTPULIATENLHOCTH ATOMOB bubnuoreka [IOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 " bubmuoreka IIOK
OHHAA XHMHIHCCKAA CBAD https://m.edsoo.ru/00adac34
60 KoBanenTHas mossipHas XaMudeckas bubmuotexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HemoisipHas XuMHUYeCcKas bubnunoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 Crenens okncienus https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAaHOBUTEIIBHBIC bubmmoreka [IOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontponbsnas pabora Ne4 mo teme bubnnoreka LIOK
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«CtpoeHue atoMa. XUMHUYECKasi CBSI3b»

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

66 PezepBHbIii ypok. O6001ICHNE 1 1 bubmuotexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo0.ru/00adb33c
67 PezepBHbIii ypok. O6001ICHNE 1 1 bubmuotexa LIOK
cCUCTEMaTH3alns 3HaHU I https://m.edso0.ru/00ad9cb?2
68 PezepBHblii ypok. O6001ICHUE 1 1 bubmuotexa LIOK
cCUCTEMaTH3alns 3HaHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME
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9 KVIACC

KounuyecTBo yacos DJIeKTPOHHbIE
Ne Hara nu¢poBbIe
Tema ypoka Kontpoabnubie | IlpakTuyeckue op
n/m Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcebl
[leprnonnuecknii 3aK0H.

1 [lepnonuueckas cucrema 1 Bu6nunoreka [JOK
XUMHYEeCKuX dneMeHToB /1. U. https://m.edsoo.ru/00adb59
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMHYECKUX HJIEMEHTOB 1 bubmorexa TIOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Krnaccudukanust 1 HoMEHKIaTypa bubnnoreka LIOK

3 1 _

HEOPTraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudeckol CBS3H U TUIIHI 1 Bu6nunoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbsHas padora Nel o reme

5 «[ToBTOpEHME U yriydJaeHUe 3HAHUH 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccuduramus XuMuaeckux bubnnoreka LIOK

6 . 1 .
peaKuii 0 pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMUMHUYECKOU

7 €aKIU1 HOHSII")I‘I/Ie 0 TOMOT€HHBIX U 1 buomorexa LIOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTEPOTrEeHHBIX PEAKIIUSAX
[TonsTHE O XMMUYECKOM PaBHOBECHU.

P bu6nmmoreka [IOK

8 @®akTopsbl, BIUSIONME HAa CKOPOCTh 1

XUMHYECKOM PE€aKiurn U IMOJIOKCHHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOTO paBHOBECHUA

OKHCIIUTEIFHO-BOCCTAHOBUTEIBLHEIE

Bu6nunoreka [JOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopus 211E€KTPOIUTUYECKON
10 mucconuanuu. CHIILHBIE U clIa0bIe Brbmorexa HOK
' https://m.edsoo.ru/00adcd68
AJICKTPOJTUTHI
11 1 . bubmuoreka IIOK
OHHDIC YpaBHCHHA peakiii https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U
12 N . bubnuoreka [IOK
OCHOBAMHH B CBETC prHCTaBHeHHH https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKON TUCCOLHAIIUH
Xu €CKHe CBOMCTBA COJICH B CBETE
13 v 13 Ig TBA COTMEN B CBET Bu6nunoreka IIOK
TIPCACTABIICHUI O . https://m.edsoo.ru/00add8b2
AIEKTPOTUTHUCCKON JUCCOITAAITIHI
14 Ilonsgrue o TmapoaN3€e conei bubmorexa TIOK
P https://m.edsoo.ru/00add9d4
15 O06001meHne U cCUCTEMaTH3aAI S bubmuoreka IIOK
3HAHUU https://m.edso0.ru/00addd12
IIpaxktnueckas padota Ne 1.
16 «Il’)emeijle 3K;clnpe I/II\ICHTaJIBHBIX bubmoreia OK
p https://m.edsoo.ru/00addbfa
337144
Kontponsuas padora Ne2 o teme
17 5 P P Bu6nunoreka [JOK
«DEKTPONIUTHYCCKAS THCCOIIHAIIHSL. https://m.edsoo.ru/00addecO
XUMUYECKHE PEAKIIUH B PACTBOPAX»
06 XapaKTePHUCTUKA TaJIOT€HOB.
18 XHHIM KI;IKT ppi IR TATIOTEHOB bubnuoreka [IOK
MHYECKHE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
xjopa
19 Xnoposogopon. CoiisiHast KUCIIOTa, bubmuotexa LIOK
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XAMUUYECKUE CBOMCTBA, IOJIyYCHUE,
MPUMEHEHUE

https://m.edsoo.ru/00ade 104

Ipakruueckas pabota Ne 2 o reme

20 I cHIe . bubmunorexa [IOK
«lomyt HH" COHfHOH KHCITOTH, https://m.edsoo.ru/00ade 348
M3y4deHHE €€ CBOMCTBY
Beruncnenus no ypaBHeHUAM

21 MUYECKUX PEAKIHH, €CJIU OJIUH U3 buomorexa LIOK
x KX PEAKIHH, CCII O https://m.edsoo.ru/00ade438
pearcHTOB J1aH B U30BITKE

29 OO0mas xapakTepuCcTHKa 3JIEMEHTOB bubmmoreka [IOK
VIA-rpynmnbt https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(PUKAIINN CEPHI.

23 Haxoxnenue cepbl 1 €€ coeMHEeHU I bu6nunoreka [JOK
B IIpUPOJIe. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoi0po1, CTpOCHHUE, bubmmoreka [IOK

24 .
(dv3rYecKue U XMMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcu sl cepbl. CepHast KUCIoTa,

25 ¢usnyeckue U XMMUYECKUE CBOICTB Bronmoreia LIOK

% https://m.edsoo.ru/00adea28

MpUMEHEHHE
XUMHUYECKUAE PEAKLUU, JISKALME B
OCHOBE MIPOMBIITIEHHOTO criocoba

%6 ITOJTy4E€HUSI CEPHOU KM CIIOTHI. bubnnoreka LIOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KaIoIlel CpeJibl COeTUHEHUSIMU
cepbl

97 Brruncienne MaccoBoi 10U BBIXO4a bu6nunoreka [JOK
MPOJIyKTa peakiuu https://m.edsoo.ru/00adec8a

28 OOmast XxapaKTeprCTHKA 3JIEMCHTOB bubmmoreka [IOK
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmbl. A30T, pacrpocTpaHeHue
B Mpupoe, Gpusnveckue u
XUMHUYECKHE CBOWCTBA

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

Ammuak, ero ¢pusn4eckue u

29 . bubmuoreka IIOK
XUMITACCKIE CBOUCTRA, TOMIYHEHHE 1 https://m.edsoo.ru/00adf004
MPUMEHCHHE
[Ipa eckast pabota Ne 3 o Teme

30 <1?I frecka pavor o T bubmuoreka IIOK
) OfyquHe aMMHata, H3YIeHie ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THast KHCIIOTa, e€ uanyeckue u bubmuotexa LIOK
XAUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanue HUTPATOB U COJEH
aMMOHHS B KQU€CTBE MUHEPaAIbHbIX

32 TOOpeHn. XUMHUYECKOE bubmuorexa [IOK
YROOP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
COEIMHEHUSIMU a30Ta
doc . Oxcun doc a u

33 @ocg pHa;{ mcni):aq);zsngl\gzme " bubmorexa TIOK

p o https://m.edso0.ru/00adf68a
XUMUYECKHE CBOWCTBA, IOTYICHUE
Hcnons3oBanue gocdaToB B
Ka4eCcTBE MUHEPAIIbHBIX YI0OOpCHUH. bubnmoreka [IOK

34 o .
3arpsi3HEHHUE IPUPOIHOM CpeIb https://m.edsoo.ru/00adfc20
(docaramu
VYrnepon, pacnpocTpaHeHHE B

35 pu I()) Iel (Ii))nmzecmli)le U XUMUYCCKHE buomorexa LIOK

p P e https://m.edsoo.ru/00adfd9c
CBOICTBA
36 Oxcuppl yriepoaa, ux Gu3ndecKue u bubnnoreka LIOK

XAUMHUYECKUE CBOICTBA.

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



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

DKOJIOTHYECKUE TTPOOIIEMBI,
cBs3aHHBIE ¢ oKkcuaoM yriepoaa (1V)

37 VYronpHas KACIOTa U €€ COu bubmorexa TIOK
https://m.edso0.ru/00ae006¢c
[Ipakrraeckas padorta Ne 4 o Teme
38 '"Tlomydenue yriekuciaoro rasa. bubnuotexa LIOK
KauectBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHauanbHbIE TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmorexa [IOK
p - https://m.edso0.ru/00ae054e
COCIMHEHUSIX YIIIepo/ia
40 KpeMHwuii u ero coeauHEHUS bubmorera [IOK
p o https://m.edsoo.ru/00ae080a
[pakruueckas pabota Ne 5. Pemenue
41 SKCIIEPUMEHTANIBHBIX 33/1a4 110 TEME bubnmnoreka [IOK
«BaxHelmme HeMeTaulbl U UX https://m.edso0.ru/00ae0bf2
COCAMHCHU S
KonTponsHas padota Ne3 mo teme
42 «Baxueme HeMETaIbl U UX bubmorexa HOK
https://m.edso00.ru/00ae0e18
COCTUHEHHU S
OO0mas XxapakTepuCTHKa XHMHUYECKUX
3JIEMEHTOB — METAJIJIOB.
Metannudeckas CBSI3b U bubmuoreka [IOK
43 -
MeTaJlJIn4yecKasl KpyucTaJlJIndecKas https://m.edsoo.ru/00ae103e
pemerka. dusnyeckue CBOMCTBA
METaJIIOB
XWUMHYECKHUE CBOMCTBA METAJLIIOB.
. bu6nmmoreka [IOK
44 DJIEKTPOXUMUYECKUN PSIJT

HANPsDKEHU I METaJUIOB

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O6ume crnocoObl MoTydeHUs
meTauioB. CrtaBel. Beruncienus no

Bbu6nunoreka [JOK

4 .
° YPaBHEHHAM XHMHUTCCRUX peartiut, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
MpUMECcH
16 I Bu6nunoreka [IOK
OHATHE O KOPPOSHI METAIIIOB https://m.edsoo.ru/00ae1278
bubmuoreka IIOK
47 Wlenotmsie MeTans: https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnnoreka LIOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlerouHO3EMENBHBIE METAILIBI — bubnunoreka LIOK
KaJILIIUHA U MarHui https://m.edsoo.ru/00ae15e8
50 B . Bu6nuoreka [JOK
WKHCHIIIE COCINHCHHA KATIBITIA https://m.edsoo.ru/00ae15e8
51 OO0o01IeHe U CUCTEMAaTH3AIUS
3HAHUU
59 JKécTtkocTh BOJIBI M CIOCOOBI €€ bubmuoreka IIOK
YCTpaHEHHUS https://m.edsoo.ru/00ae 1886
[Ipakrrdeckas padorta Ne 6 mo Teme
53 "YK&cTKOCTh BOJBI U METOJIBI €€ Bubmorera IIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHU st
. bubmuoreka IIOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubmuotexa LIOK
TMAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Heneso bubmuoreka [IIOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/II[BI, THAPOKCUBI U COJIM KEJIC3a

Bu6nunoreka [JOK

S (I u xene3a (M) https://m.edsoo.ru/00ae35e6

58 O0o01eHre U cucTeMaTUu3alus
3HaHUI
[Ipakrrdeckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnoreka LIOK
«BaxHeHIIMe METaUIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHU DY
Beraucnenus no ypaBHEHU M
XUMUYECKUX PEAKIUii, €CITH OJIUH U3

60 pEareHTOB JIaH B U30BITKE WJIH bu6nmoreka [JOK
COJIEPKUT pUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIA BBIXO/A IIPOJYKTa
peaxkiuuu

61 O0o01eHne U cucTeMaTu3alus
3HaHUI
KonTponbHas padora Ne4 o reme

62 «BakHe#me MeTayuTbl ¥ HX
COCAMHCHHSD)

63 BemectBa 1 Marepuaiibl B bubnnoreka LIOK
IIOBCEHEBHOM JKMU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHHE bubnnoreka LIOK

64 .

OKPYKAIOILLEH Cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pereHnun bubnnoreka LIOK
9KOJIOTUYECKUX MPOoOeM https://m.edsoo.ru/00ae4270
PezepHbIii ypok. O6001meHNE U bu6motexa [IOK

66 .
cucTeMaTHu3alusg 3HaHui https://m.edso0.ru/00ae0d0a

67 PezepBHblii ypok. O6001mICHNE U bu6muotexa LIOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cHUCTEMAaTHU3al U 3HAHUU

https://m.edsoo.ru/00adb33c

68 PezepBHbIii ypok. O6001mICHNE U

CHCTEMAaTHU3alys 3HaHU

Bu6nunoreka [JOK
https://m.edso0.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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