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Pabouast mporpaMma 1mo XuMHH J1Jisi 00y4aronuxcs ¢ 3aJep>KKON MCUXUIECKOTO Pa3BUTHS (anee —
3[IP) Ha ypoBHE OCHOBHOrO 0O0IIEro OOpa30BaHMsI COCTaBIEHA B COOTBETCTBUM ¢ DenepanbHbIM
rOCYy/IapCTBEHHBIM  O0pa30BaTeNbHBIM  CTAaHJAPTOM OCHOBHOTO oOmiero oOpaszoBanus (IIpukas
Munnpocsemenus Poccunm ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTULIUHU
Poccuiickoii ®enepanun 05.07.2021 1., per. Homep 64101) (mamee — PI'OC OOO), IIpumepnHoii
aJanTHPOBAHHON OCHOBHOM 00pa3oBaTeNbHOM MNpOrpaMMoil  OCHOBHOrO OOIIer0 0Opa3oBaHUA
oOydaromuxcst ¢ 3aJepKKOl IMCUXUYECKOro pPa3BUTHUS, pabouell mporpamMmbl Y4eOHOTO MpeaMmeTa
«Xumus» (0a30BBIl ypOBEHb), MPOTPAaMMOI BOCIUTAHUSA OOYYAIOIIUXCS NMPH MOJYYEHUH OCHOBHOTO
o011ero o0pazoBaHMs, C YI€TOM PaCIpeIeICHHBIX MO KaccaM MPOBEPsieMBIX TPeOOBaHUH K pe3ysIbTaTaM
OCBOGHHUSI OCHOBHOH 00pa3oBaTeNbHON MporpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHHs U DIIEMEHTOB
COJIepKaHusl, MPEACTABICHHBIX B YHUBEPCATbHOM KOAM(PHUKATOpPE MO XUMUM, KOHIENIuu npenogaBaHus
ydyeOHOro mnpeaMera «XHUMHS», B 00pa30BaTEIbHBIX OpraHu3zanuax Pd, peanusyroomux OCHOBHbBIE
o011eo0pa3oBaTeabHbIE IPOIPAMMBIL.

Oo0mas xapakTepucTuKa yueOHOro npeamera « XumMusi»

Y4eOHblii npeaMer «XUMHUDY BXOJIUT B MPEIMETHYIO o0racTb
«EcTecTBeHHOHayuHble MpeIMEThl». B cucteme ecTeCTBEHHOHAaydyHOro OOpa30BaHUS XMMHS Kak y4deOHBIN
MpeIMET 3aHUMAET Ba)KHOE MECTO B I03HAHUU 3aKOHOB NPUPOABI, POPMUPOBAHUHU HAYUHON KapTUHBI MHPA,
CO3JIJaHMM OCHOBBI XUMUUECKUX 3HAHUH, HEOOXOAUMBIX [l IOBCEHEBHOM KU3HH, HABBIKOB 37I0POBOTO U
0e30macHOro Ui 4YeloBeKa M OKpyXkarolleil ero cpeiasl oOpa3a JKM3HM, a Takke B BOCHHTAHUU
JKOJIOTUYECKOH KYJIBTYPHI.

VYCnemHocTb M3yuyeHus: XMMHUU CBsI3aHA C OBJAQJECHHEM XHMHUYECKHUM S3BIKOM, COONIOIEHUEM
npaBui1  Oe3omacHOM  paboOThl NpPU  BBINOJIHEHUH XHMHUYECKOTO JKCIEPHUMEHTa, OCO3HAHUEM
MHOTOYHUCJIEHHBIX CBS3€M XUMHUH C JPYTUMHU IPEAMETAMHU IIKOJIBHOTO Kypca.

[IporpamMma BkJItOUaeT B ce0si OCHOBBI HEOPraHUUECKON 1 OpraHM4ecKoi XUMuu. [ 1aBHON uaeei
pOrpaMMBbl SIBJISIETCSl CO3[aHHe 0a30BOro KOMIUIEKCA OMOPHBIX 3HAHWN MO XMMMH, BBIPAXKEHHBIX B
dbopMe, COOTBETCTBYIOIIEH BO3pACTy 00YJAIOIIUXCS H UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B coxepxaHum naHHOro Kypca IpEJICTaBIEHbl OCHOBOIIOJIATAIOIINE XUMUYECKUE TEOPETUUYECKHE
3HAHUA, BKJIIOYAIONIME W3yYE€HHE COCTaBa U CTPOEHMS BEILIECTB, 3aBUCUMOCTH HMX CBOWCTB OT CTPOCHUS,
IPOrHO3UPOBAHUE CBOMCTB BELIECTB, MCCIIEOBAHME 3aKOHOMEPHOCTEH XMMUYECKUX MpPEBpALICHUNH U
MyTel yrpaBiaeHUs UMHU B LIEJISX MOJYyUYEHHUS BEIIECTB U MaTEpUasIOB.

Teopernueckyro OCHOBY HM3yU€HHUsI HEOPraHMYECKOW XHMHHU COCTAaBIISIET aTOMHO- MOJIEKYJISIPHOE
yuenue, [lepuomnueckuii 3akoH .M. MenzaeneeBa ¢ KpaTKMMH CBEIECHUSIMHU O CTPOCHUM aTOMa, BUJIaX
XMMHUYECKOH CBSI3U, 3aKOHOMEPHOCTAX MPOTEKAaHUSI XUMUYECKUX PEAKLIMIA.

B m3yueHun Kypca 3HauMTeIbHAs POJb OTBOJAUTCS XUMHUYECKOMY OSKCIIEPUMEHTY: MPOBEACHUIO

IPAKTUYECKUX U Ja0OpaTOpHBIX pabOT, ONUCAHUIO pE3yJIbTaTOB YUYEHHUYECKOI'O DSKCIIEPUMEHTA,



COOJTIOICHUIO HOPM U TIPaBMIT 0€3011acHOM pabOThl B XUMHUUYECKOW J1abopaTopuu.

Peanuzanus manHOM ITporpamMMBl B iporiecce 00ydeHus mo3BouT ooydatromumcs ¢ 3I1P ycBouTs
KJIFOUEBbIE XUMUYECKHE KOMIIETCHIIMH U MOHATH POJIb M 3HAYECHHUE XUMUU CPEJId JPYTUX HAYK O IPUPOJIE.

W3ydenne xuMuu cnocoOCTBYeT (popMUpOBaHHIO y OOy4aromuMXcs HAYYHOTO MHPOBO33PEHHUS,
OCBOCHHMIO OOIIIEHAYYHBIX METOAOB (HAOJIO/IEHWe, W3MEPEHHE, OJKCIIEPUMEHT, MOJICIUPOBAHUE),
OCBOEHHUIO TPAKTHUYECKOTO NMPUMEHEHHs] HAyYHBIX 3HAHHUM, OCHOBAHHOIO HA MEXIPEIMETHBIX CBS3SX C
npeqmeramu  «Okpyxaomuid  mupy, «Dusukay, «buonorwms», «[eorpadus», «Maremaruka»
dopMHpyeT KOMIETEHIIMH, HEOOXOIMMbIE IJIsi MPOJODKEHHs 00pa30BaHMs B OOJIACTH €CTECTBEHHBIX
HayK.

N3yuenne xuMuu CHOCOOCTBYeT pa3BuTHIO y oOydarwommxcs ¢ 3[IP mpoctpancTBEeHHOTO
BOOOpakeHUs, (PyHKIMOHAILHON T'PaMOTHOCTH, YMCHHSI BOCHPHHHUMATh M KPUTHYCCKH aHAIM3HPOBATH
WH(POPMAITUIO, TIPEJCTABIICHHYIO B Pa3IMYHBIX (popMax. 3HAYMMOCTh MPEAMETA JUISI PA3BUTHS )KHU3HCHHON
komneTeHuuu oOydaromuxcst ¢ 3[IP 3akirouaeTcss B yCBOGHHHM OCHOBBI XHMHUYECKHUX 3HAHHI,
HEOOXOJUMBIX i1 TOBCEAHEBHOM J>KM3HM; HABBIKOB 3J0pPOBOrO0 U 0O€30MacHOro Mjsi 4yeloBeKa H
OKpY’KalomIel ero cpessl 00pasa Ku3HH; HOPMUPOBAHUU IKOJIOTHUECKON KYJIBTYPHI.

[Iporpamma oTpakaeT coaepkaHHe OOy4YeHHs TpeaMeTy «XHUMHS» C YYETOM OCOOBIX
oOpa3zoBaTenbHbIX MOTpeOHOCTel oOyuaronuxcs ¢ 3I1P. OBnagenue y4ueOHBIM NMPEAMETOM «XUMUS
MPEJCTaBISIeT ONMpeAENeHHYI0 TPYAHOCTh s oOydarommxcsi ¢ 3[IP. DTo cBs3aHO ¢ OCOOEHHOCTAMHU
MBICJIUTENIEHON JIESITEIbHOCTH, MEPUOANYECKUMU KOJICOAHUSIMU BHUMAHHUSA, MajbiM OOBEMOM MaMSTH,
HEJ0CTAaTOYHOCTRIO OOIIEero 3amaca 3HaHWW, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM M HU3KUM
YPOBHEM PEUYEBOTO Pa3BUTHSI.

Jns mpeojgonieHUs TPYAHOCTEH B H3ydeHMH Y4eOHOro mnpeameTa «XHUMHUA» HEoOXoauma
amanTanusg oObeMa W XapakTepa ydyeOHOro MaTepualia K IO3HAaBaTEIbHBIM BO3MOXKHOCTSIM JTAHHOM
KaTeropuy  oO0ydYaromuxcsi, Yy4eT UX OCOOCHHOCTEH pa3BUTHUSA: HCIIOJIb30BAHHUE  AJITOPUTMOB,
BHYTPHUIIPEIMETHBIX I MEKIIPEIMETHBIX CBsI3€H, IOCTENIEHHOE YCIOKHEHHE U3y4aeMoro MaTepuana.

[Tpu u3yyeHnn XUMUH HEOOXOIUMO OCYIIECTBIISITh B3aUMOJICHCTBIE Ha TOTMCEHCOPHON OCHOBE.

TeopeTnyeckunii MaTepuan peKOMEHIYETCS H3ydaThb B IPOIECCE MPAKTUYECKOW JEATEIIbHOCTH.
Bo3M0XHO BBIJIeTIEHHE OT/IENbHBIX YPOKOB Ha PEIICHHE 3a]1a4 B CBS3H CO CIIOKHOCTBIO aHaM3a TEKCTa
obOydaromumucst ¢ 3[IP. Opranuueckoe eIMHCTBO MPAKTUYECKOM M MBICIUTEIBHON JeSTEIbHOCTH
oOydJaromuxcss Ha YpOKax XUMHH CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO Oa3HMCHBIX
XUMHUYECKUX 3HaHUM u yMmeHuil. Oco0oe BHHMaHuE€ MNpPU HM3YYECHUH XHUMHH YJEISeTCsl H3YUYEHHUIO
«CKBO3HBIX» MOHATUN U (HOPMUPOBAHHIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHalia.

Henau u 3axa4n u3ydeHust yaeOHOro npeamera « XuMush»

Obwue yeru w3yudeHus ydeOHoro mpeamera «XuMus» npezacraBieHbl B [IpumepHoit paboueit

nporpaMMe OCHOBHOIro oOmiero oOpazoBaHus. OHHU aKTyaJU3WPOBAHBI C YYETOM HOBBIX NPHOPHUTETOB B

CHCTEME OCHOBHOIO 00ILIero oOpa3oBaHMs, HANpaBIEHHOCTH OOY4YeHMs Ha pPa3BUTHUE U CaMOpa3BUTHE



JUYHOCTH, ¢GopMupoBaHHWE €€ HHTe/UIeKTa U o0meill KyabTypbl. OOyueHHE YMEHHMIO YUUThCA H
IpoAoKaTh CBOE 00pa3oBaHHE CaMOCTOSITENIbHO B HACTOAIIEE BpeMs SIBISIETCS OJHOM W3 BayKHEHIINX
(GyHKINH y4eOHBIX TPEIMETOB, B TOM YHCIIE U « XUMHUI».

Hnst obyuatomuxcst ¢ 3I1P, Tak ke, Kak ¥ JI1 HOPMAaTHBHO Pa3BUBAIOIIMXCS CBEPCTHHKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy, TOMUHUPYIOIIEE 3HaYeHHE TPHUOOPETAIOT TaKue
yenu, KaK:

* (opMupoBaHHEe HMHTEIEKTYalbHO pa3BUTONM  JHYHOCTH, TOTOBOM K  COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY MPUHATUIO PELIEHHUM, CIOCOOHON aganTHpOBaThCs K OBICTPO MEHSIOIIMMCS
YCIIOBHSIM KM3HU;

* HaNpaBJICHHOCTh OOYYEHHMS Ha CHCTEMAaTHYeCKOe MPHUOOIICHHE YYaIlUXCS K CaMOCTOSTEIbHON
MO3HABATEIILHON JIEATEIBHOCTH, HAYYHBIM U TMPAKTUYECKUM METOAaM MO3HaHUs, (OPMUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

* o0ecrieueHue YCIOBUM, CIIOCOOCTBYIOMIMX MPUOOPETECHHUIO O0YUAIOIIMMHICS OIBITA Pa3HOOOpa3HOM
NESTEIbHOCTH, IMO3HAHUS M CAMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMH),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUISl Pa3JIMYHbIX BUJIOB JEATEIbHOCTH;

* (QopmupoBaHUE YMEHHIl OOBSACHATH M OIICHMBATH SIBICHHUS OKPY’KAIOUIEr0 MUpa Ha OCHOBAaHUU
3HaHUH U OIbITA, TOTYYEHHBIX IPU U3YUCHUHN XUMHUU;

* (QopmupoBaHue Yy OOy4aroIMXCS TYMaHHCTUYECKHX OTHOILICHWH, TOHUMaHHUS LEHHOCTU
XUMHUYECKUX 3HaHWM JJi1 BBIPAOOTKM SKOJOTMUYECKU IIeJIeCOO0pa3HOro MOBEAEHUS B OBITY U
TPYAOBON JAEATEILHOCTA B LEJISAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH NPUPOIHON
Cpenpl;

* pa3BUTHE MOTHBALIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CAMOBOCIHMTAHHIO Ha
OCHOBE YCBOEHHMS OOIIIEYEIOBEYECKUX [IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HPOQHIIsL
1 HaNnpaBJIEHHOCTH JajbHeero o0y4yeHus.

Kypc HampasieH Ha pelieHHe CIeIyIMX 3a0ay, 00ECHEeUMBAIOLIMX PEeATU3alUI0 JMYHOCTHO-
OPUEHTUPOBAHHOT'O U JCSITEIBHOCTHOTO MOJIX0A0B K 00y4eHnto xuMuu odyyvarouuxcs ¢ 3I1P Ha ypoBHe
OCHOBHOT'0O 00111eT0 00pa30BaHus:

* (QopmMupoBaHUE [E€PBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJCTABICHUNH O BeIleCTBaX, MX
MpEeBpalIeHUsIX M MPAKTUYECKOM MPUMEHEHHMH; OBJIAJICHHE MOHSATUWHBIM anmapatoM |
CUMBOJIMYECKUM SI3BIKOM XHUMHH;

" OCO3HaHHE OOBEKTHBHOM 3HAYMMOCTHM OCHOB XMMHMUYECKOW HAayKH KaK OOJAacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX IPEBPAIICHUN HEOPraHWYECKMX M OPraHMYECKHX BEILECTB Kak
OCHOBBI MHOTUX SIBJIGHHUM JKMBOM M HEXHUBOH MNPHUPOIBI; YIiayOJieHHEe MpPEeJCTaBICHUNH O

MaT€praJIbHOM €IUHCTBC MHPA,

" OBJIAZICHHE OCHOBAMHU XHUMHYECKOH T'paMOTHOCTH: CIIOCOOHOCTBIO AHAJIIN3UPOBATH U 00BEKTHUBHO



OLICHMBATh >KM3HEHHbIE CUTYyallMM, CBSI3aHHbIE C XMMHUEH, HaBbIKaMu 0e30MacHOro oOpalleHus C
BEIIECTBAMHU, UCIIOJIb3YEMBIMU B ITOBCETHEBHOM JKU3HU; YMEHHEM aHAIU3UPOBATH U IJIAHUPOBAThH
9KOJIOTMYECKU O€3011aCHOE MOBEACHHE B LIENSIX COXPAHEHUS 30POBbS M OKPY’KaIOILIEN cpeabl;

* (QopMHuUpOBaHUE YMEHHWI yCTAHABIMBATH CBSI3U MEXKIY PEATbHO HAOIIOJAEMBIMH XUMHUYECKUMHU
SBJICHUSIMU U MIPOLIECCAMU, POUCXOJIAIIUMH B MUKPOMHPE, OOBIICHITH IPUYUHBI MHOT000pa3us
BEIIECTB, 3aBHCHUMOCTh HUX CBOMCTB OT COCTaBa U CTPOEHMS, a TAK)KE€ 3aBUCHMOCTb MPUMEHEHHUS
BCILIECTB OT UX CBOMCTB;

* mpuoOpeTeHHe OIbITa WCIOIB30BAHUS PA3UYHBIX METOJOB WM3YUYCHHs BEUIECTB, HAOIOJCHUS 3a
UX T[PEeBpalllEHUSIMU TMPU TMPOBEACHUU HECIOXKHBIX XHUMHUYECKUX OKCIEPUMEHTOB C
HCIOJIb30BaHUEM JIabopaTOPHOro 000pyAOBaHUS U PUOOPOB;

* (QopMuUpOBaHUE MPEICTABICHUNA O 3HAYCHUU XHMHYCCKOH HAYKH U PEIICHUH COBPEMEHHBIX
9KOJIOTMYECKUX MpPOOJIEM, B TOM YHUCJIE€ B NPEAOTBPAILEHUU TEXHOTCHHBIX M 3KOJOTHYECKHX
Karactpod.

Oco0eHHOCTH 0TOOpPA U alaNTALIMU Y4eOHOT0 MaTepuaJia o XuMumn

OOydenne yueOHOMY MpenMeTy «XuMEs» HEOOXOAMMO CTPOWTH Ha CO3JaHWH ONTHUMAJIbHBIX
YCJIOBHM JIJIsl YCBOCHHSI MPOrpaMMHOro Marepuaia odydarommumucs ¢ 3[1P. bonbiioe BHUMaHUE JOTAKHO
ObITh yZeneHo OoTOOpy ydeOHOro MaTepuajga B COOTBETCTBHHM C MPUHIUIIOM JOCTYNHOCTH MpH
COXpaHeHUU o011ero 6a30BOro ypoBHs. OH JIOJDKEH MO COJIEPKaHUI0 U 00heMY OBITh a1allTUPOBAHHBIM IS
oOyuaromuxcst ¢ 3I1P B cooTBeTcTBHM ¢ MX 0COObIMH 00pa3oBaTelbHBIMH NOTpeOHOCTIMU. Cremyer
00JyerynTh oBIaZeHUE MaTepuanom odydarommmucs ¢ 3[TP mocpeacTBoM ero AeTaabHOTO OOBSICHEHHUS C
CUCTEeMAaTUYECKUM TOBTOPOM, MHOTOKPATHON TPEHHPOBKOH B MPUMEHEHWU 3HAHUI C HCIOIb30BAHHEM
MPUEMOB AITOPUTMHU3AIUHU U BU3YaJbHBIX OMOP, O0yUEHUS! CTPYKTYPUPOBAHUIO MaTepuaa.

bonbiioe 3HaueHuwe IS TOJHOLIEHHOTO YCBOEHHUS ydeOHOro marepualia HMeeT oIopa Ha
MEXITPEIMETHBIC CBSI3U BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, C TAKUMH YYEOHBIMU TIPEIMETaAMH KaK
«I"eorpadust», «Puzukay, «buonorus». [lo3Bomnsis paccMaTpuBaTh OAWH U TOT K€ YUeOHBINM MaTepua ¢
pa3HBIX TOUYEK 3PEHMS, MEXKIIPEIMETHBIE CBSA3HM CIIOCOOCTBYIOT €ro JIydlIeMy OCMBICIEHHUIO, Ooiee
MIPOYHOMY 3aKPEIUICHHUIO TTOJTYYCHHBIX 3HAHUN U TTPAKTUYECKUX YMEHUH.

[Ipy moAroTroBke K ypoKam y4HTElIb JOJDKEH MPEeIyCcMOTpeTh (OpMHUPOBAHHE Y OOyYaroUIuxcs
YMEHHI aHAIU3UPOBaTh, CPaBHHUBATh, 0000IIaTh M3y4aeMbld MaTepHall, IUIAaHUPOBATH MPEACTOSIIYIO
paboTy, OCYWIECTBIATh CaMOKOHTPOJb. HeoOX0aUMO MOCTOSHHO CIEIUTh 33 MPaBHIBHOCTHIO PEUEBOrO
odopmiieHus BhIcKa3biBaHui oOydaronuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTAMU MOBEACHUSH JiesiTenbHOCTH oOydatonmxcs ¢ 3[1P (pacTopMokeHHOCTb,
HEOPTraHW30BAHHOCTD) HEOOXOMM CTPOKAUIIINI KOHTPOJIb COOJIFOICHHMSI TIPABHUIT TEXHUKUA 0€30MaCHOCTH

MIPH MPOBEJICHUH J1ab0paTOPHBIX pabOT B XUMHUYECKOM KaOWHETE.

Buasbl gesiteabHoctu odyuarwmuxces ¢ 3I1P, o0ycioBiaeHHble 0c00bIMHE 00pa30BaTeIbHBIMU

I[OTpeﬁHOCTHMI/I H 00ecreuynBaloIe 0CMbICIEHHOE OCBOEHHE COACPKaHUU 06pa303a}ma mnmo



npeaMery « XuMHUsDH

Conepxanne BHIIOB jAesTenbHOCTH oOydaronuxcs ¢ 3[IP Ha ypokax XuMUU ompenessieTcss uX
0co0bIMH 00pa3oBaTeNbHBIMU TOTPeOHOCTAMU. [ToMuMo mupoxo ucnonb3yemsix B OOIT OO0 o6mux
JUIST BCEX OOYYaIOUIUXCS BUJOB JIEATEIBHOCTH CIEAYET YCHIMTh BHUJBI JCSITEIBLHOCTH, Crielu(UIHBIC

JUIS  JTaHHOM KaTeropuu OOydYarommxcsi, Juisi OOecleyeHUs] OCMBICIEHHOTO OCBOCHMS
collepkaHusi oOpa3oBaHMsI MO MpEAMETY: YCUJICHHE MPEeIMETHO-MPAKTUUECKON JeATEeIbHOCTH C
AKTUBU3ALIMEH CEHCOPHBIX CHUCTEM; YEpPEOBAaHUE BHUIOB JIEATEIBHOCTH, 3aJCHCTBYIOUIUX pa3IUYHBIC
CEHCOpPHBIE CHCTEMbI; OCBOCHHME MaTepuajga C OMOpPOM Ha aJIrOPUTM; «IOIIATOBOCTHY» B U3yUYECHHUH
MaTepuaia; HCIOJb30BaHUE JIOTIOJHUTEIbHOW BU3yalbHOM OMOpHI (TUIaHblL, 00pa3Ibl, CXEMbI, IAOIOHBI,
omnopHbIe Ta0auIel). s pa3Butus y ooyuatomuxcs ¢ 3[IP ymenus  nenath BBIBOIBI, (HOPMHUPOBAHHS

IPAaMOTHOTO PEUYEBOT0 BBICKA3bIBAHUS HEOOXOAMMO HCIIONIH30BaTh OMOPHBIE CIOBA M KIIHIIIE.
Ocoboe BHUMaHHE CJEIyeT YICIUTh OOYYECHHIO CTPYKTYpPUPOBAaHHIO MaTepuaia: COCTaBIICHHUE
PUCYHOUHBIX U BEpOANbHBIX CXEM, COCTaBJICHHE TAOJHUIl, COCTaBICHUE KJIacCU(UKALUU C
0003HAYEHHBIMU OCHOBAHUSIMH TSI KJIacCU(UKALIUY U HAMOJTHEHHUE UX MpUMepaMu U Jip. TemaTuueckas u
TepMHHOJIOrHuYecKas jgekcuka cootBerctsyer OOIT OOO.

Jia oOyuaromuxcst ¢ 3[IP  cymiecTBEeHHbIMH — SBJISIFOTCS IPUEMbl  pabOThl € JEKCHYECKUM
MaTepuajioM 1o mnpeamety. [IpoBoautcs crenuanbHas paboTa MO BBEIEHUIO B AKTUBHBIM CIIOBapb
o0yJaroluxcs COOTBETCTBYIOIIEH TEPMUHONIOTUU. VI3yuaemble TEpMUHBI BBOASTCS Ha MOJHUCEHCOPHOM
OCHOBE, 00s13aTeNbHa BU3YyalIbHAS MOJICPHKKA, aJITOPUTMBI paOOTHI C ONIPEACIICHUEM, OTIOPHBIE CXEMBI JJIS
aKTyaJIn3aldyd TEPMUHOJIOTHH.

Mecto yueOHOro mnpeamera «Xumus» B Y4yeOHOM IUIaHe: B cooTBeTcTBUU ¢ DenepanbHbIM
TOCy/apCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO 00IIero oOpa3oBaHHs y4eOHBIA MpeaMeT
«XuMUs» BXOJUT B MIPEAMETHYIO 001acTh « ECcTecTBeHHOHAaYYHBIE TTPEAMETHI» U SIBISETCS 0043aTEIbHBIM
JUTSL UI3YYCHHUS.

Y4eOHbIM TUTaHOM Ha €€ u3ydeHue oTBeneHO 136 y4eOHBIX YacoB — MO 2 4 B Henemo B 8 u 9
KJIACCaX COOTBETCTBEHHO.

Conepxanne ydeOHOTO TMpeaMeTa «XUMHUS», TMPEJACTaBIeHHOE B pabodeil mporpamme,
cootBercTByeT ®PI'OC OO0, pazpaboTaHo ¢ yueToM OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmiero o6pa3zoBaHusl Mo y4eOHOMY MpeaMeTy «XHMHS», COOTBETCTBYET aJalTHUPOBAHHON OCHOBHOM
o0pa3oBaTeNnpHOM MpOrpaMMe OCHOBHOTO 0OOmIero oOpa3oBaHus OOYy4aroOUIMXCs C  3aepiKKOU

ICUXUYCCKOI'O Pa3BUTHA.



COJEPKAHUE OBYYEHUA
8 KJIACC

IlepBoHayajibHBIEe XUMHYECKHE MTOHATHSA

[Ipenmer xumun. Ponv xumuu 6 ocuzHu uenoge ka. Tema m BemecTBa. PU3MUECKHE CBOMCTBA
BEUIECTB. ArperaTHO€ COCTOSIHME BELIECTB. Xumus 6 cucmeme Hayk. UHCTble BEIIECTBA U CMECH.
Crioco0b1 paznenenusi cmeceil. IlpaBmiia Oe3omacHOro oOpaleHHs C BEHIeCTBAaMH U J1a00paTOPHBIM
obopynoBanueM. [lonsmue o Memooax no3HAHUsL 8 XUMULL.

ATOMBI M MOJIEKYJNbl. XUMHYECKUE DSJIEMEHTHl. 3HAKU (CHUMBOJBI) XUMHYECKHX 3JIEMEHTOB.
OtHocuTenbHas atToMHast Macca. [IpocThie U CloXKHbIE BellecTBa. ATOMHO- MOJIEKYJISIpDHOE YUCHHE.

Xumudeckas (opmyna. BalleHTHOCTh aTOMOB XHMHYECKUX OJIIEMEHTOB. 3AKOH NOCMOSHCMEA
cocmasa eewjecms. OTHOCHUTENbHASI MOJIEKYJIsIpHas Macca. MaccoBasi A0Sl XMMHYECKOIO 3JIEMEHTa B
COCTUHECHHH.

Oduznyeckrue U XUMUYECKHE sBICHUS. XUMUYecKas peakuus. [Ipu3Haku XUMHUECKHUX pEaKiuil.
YpaBHCHHsSI XMMHUYECKHX pEaKIid. 3aKOH COXpaHCHHS Macchl BemmecTB. Kiaccudukamms XUMUYECKHX
peakiuii (CoeMHEHUs, Pa3JI0KEHUs, 3aMEILICHUs, OOMEHA).

XUMUYECKHI HKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOH MOCYIOW, ¢ mMpaBuiaMu pabOThl B
naboparopun u npuéMamu oOparieHus ¢ J1a00paTOpHBIM OOOpPYAOBAaHUEM; H3YyUEHHUE M OIHCAHUE
(GU3HYECKUX CBOMCTB 00Pa3Il0B HEOPTaHWYECKUX BEIIECTB; HaOMoeHUe HU3HUeCcKuX (TIaBJIeHUE BOCKA,
TasHHUE JIbJa, PACTUPAHHE caxapa B CTYIKe, KUTICHME M KOHJEHCAIlMS BOJbI) U XUMHUUYECKHX (TOpeHHE
CBEYH, MPOKATMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBIE MeJia ¢ KHCIOTOM) SIBIIEHUH, HAOII0ICHNE U
OTHMCaHNe TPU3HAKOB MPOTEKAHUS XUMHUUECKHUX peakinii (pa3iokeHnue caxapa, B3auMOJIeHCTBIE CepHON
KHCIIOTHI C XJIOPUIOM Oapusi, paznokenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoIeUCTBHE JKele3a
¢ pactBopom conu wmeau (II));u3yuenue cmocoOoOB pazzgeneHus cmeced (C TMOMOIIBIO MarHuTa,
¢bunbTpoBaHue, BhIMAPUBAHUE, TUCTHILIAIMS, XpoMaTorpadus), MpoBeAeHUE OUNCTKU MOBAPEHHOM COIH;
HAOMIO/IeHNEe M ONKCAHUE pPE3YyJbTAaTOB MPOBEICHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPaHECHHS
MAaccChl; CO3aHUE MOJIEJIe MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — anemeHT u npoctoe Beectso. Haxoxaenue
KHUCIOpOJia B MPHUpOje, PU3NYECKUE U XUMUYECKUE CBONCTBA. Peakimu TOpeHHs MPOCTBIX U CIIOKHBIX
BeniecTB. CrocoObl TMOJIy4eHHs KHUCIOpoJa B JIabopaTopuu u  npomviuiienHocmu. llpumeHeHue
kucinopona. Ilonsarue 00 oxcumax. KpyroBopor kucimopoma B mpupone. O30n — aniomponHas
Mooughuxayus xuciopooa. Tennosoii a¢hpghexm xumuueckoui peakyuu, mepmMoxumuyecKue ypasHeHus, 3K30-
U SHIOTEPMHUYECKUE peaKUMu. Tonaugo. y2onv u meman. 3azpssHenue 6030yxd, yCuleHue NApHUKOBO20
aghgpexma, pazpyuienue 030H08020 COA.

Bogopon — snemeHT u mpoctoe BemiecTBO. HaxokmeHue Bojopona B Mpupoie, GU3HUECKUE H

XUMHYECKHE CBOMCTBa (HAa TpUMEpe B3aUMOJCHCTBUS C HEMETAJUIAMH U OKCHJIAMH METAaJlIOB),



MpPUMEHEHUE, cnocobwl noaydenus. llonstue o kucimorax u consx. KomumuectBo BemiectBa. Modb.
Momsipuass  Macca. 3akoH ABoraapo. MousipHbiii 00BEM Ta3oB. Pacuersl mo xumudeckou (opmyie.
PacueTsl MaccoBOil 10J11 XMMUUYECKOTO 3JIEMEHTA B COEIMHEHUH, KOJIMYECTBA BELIECTBA, MOJIIPHONW MacChl,
MOJISIPHOTO 00BbeMa ra30B. PacuéTsl Mo XUMHUUECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsa 600vl. Bona. Ee coctaB, cTpoeHHe U MOJIEKYJIBI. Boda kak pacmeopumen.
PactBopsL. [lonamue 0 nacviuennvix u HenacvlyeHHvlx pacmeopax. [lonamue pacmeopumocmu geujecme
6 6ode. Pacuer MaccoBOll /10M BellecTBa B pacTBOpe (IPOLIEHTHAsl KOHIIEHTpauus). MaccoBast 10is
BELIECTBA B PpacTBOpe. Xumuueckue ceoticmea 600bl (pasznodcenue, peakyuu ¢ Hampuem, OKCUOOM
Kanbyus, okcuoom cepwvl (IV) peaxyuu ¢ memaniamu, KUCIOMHBIMU U OCHOBHBIMU OKcudamu). [lonamue 0O
ocnosaHusix. Pons pacmeopos 6 npupooe u 6 swcuznu uenosexa. Kpyzoeopom 600w 6 npupode. 3arpsizHeHue
OpUPOJHBIX BojA. OXpaHa U OUYNCTKA IPUPOJIHBIX BOJI.

Baxneiimue kmacchl  HeopraHmyeckux —coequHeHui.  Kiaccudukauuss HeopraHMYecKux
coenuHeHnit.  Oxcuapl:  cocTaB,  Kiaccupukanus  (KUCIOTHBIE, OCHOBHBIE,  am@omepHuvle,
Heconleobpasyowue - Ha npumepe oxcuda yenepooa (1) u oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue
U XUMUYECKHE CBOMCTBA OKCHUIOB (B3aMMOJECHCTBHE C BOJIOM, KUCJIOTaMH, Inenodamu). OCHOBaHUA.
Knaccudpukanus ocHOBaHMM: IWIENOYM W HEpPAaCTBOpUMBIE OcCHOBaHMs. HomeHknarypa OCHOBaHUM.
Ousnyeckue M XUMHYECKHE CBOMCTBA OCHOBAaHUW (B3aUMOJEHCTBHE C OKCHAAMHM HEMETAJJIOB,
KHUCJIOTaMU, COJISIMH). [lonyuenue ocHo8anuil.

Kucnorsl: cocraB, kimaccupukamnus, HOMEHKJIATypa, (U3NYECKHE M XHUMHUYECKHE CBOWCTBA
(B3auMoOJIEHCTBUE C METaJJIaMU, OCHOBHBIMHU OKCHJIaMHU, OCHOBaHHSIMH, COJISIMHU, Ha IPUMEPE COJISTHON U
CepHON KHUCIOT), cnocobvl noayuenus. Pan akruHoctu MetaiioB H. H. bekeroBa. Comu (cpenHue):
HOMEHKJIaTypa COJIeH, cnocodwl nonyyeHus, B3aMMOICUCTBUE COJIEH ¢ MeTallJIaMH, KHCIIOTaMH, IIeJI04YaMu
U COJISIMH, IPUMEHEHHUE.

[TonsiTre 06 aMmpoTepHBIX THAPOKCHIAX (HA IPUMEPE UUHKA U AIIOMUHUSA): XUMUYECKUe C8OUCMEd
(83aumooeticmsue ¢ KUCIOMAMU U Wel04amu, pa3iodiceHue npu Hazpesanuu) u noyyeHue.

I'enernyeckass CBA3b MEXIY KJaccaMd HEOPraHMYECKMX coeluHeHuil. ['eHeTnuyeckue

PAIBL.

XUMUYECKHI SKCHEPUMEHT: KayeCTBEHHOE OIpeAeNiCHHE COAEpX aHHUs KHUCIOpOAa B BO3IyXE;
NOJy4YeHHE U HM3Y4YCHHE CBOICTB KHCIIOpOJA; HAOIOJCHHE B3aMMOJACHCTBHS BEIIECTB C KUCIOPOJIOM H
yCIIOBHUS BO3HMKHOBEHHSI M IpPEKpAIleHUs] TopeHus (Iokapa); 03HAKOMJICHHE C 00pa3llaMd OKCHIOB U
OTHMCAaHUE WX CBOMCTB; TMOJIyYCHHE M H3Y4YEHHE CBOWMCTB BOJOpOJa (TOpeHHE); HAOMIOACHHE O00pa3IoB
BEUIECTB KOJUYECTBOM | MOJb; HCCleqoBaHHE OCOOEHHOCTEH pAacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C OINpPENEIEHHONM MacCOBOM JOJE€H pacTBOPEHHOTO
BELIECTBA; B3aUMOJICHICTBUE BOABI C MeTalIaMH (HaTpUeM M KajubplueM) (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEpHUAJIOB); OINpEIEIEHUE pPacTBOPOB KHUCIOT M MIEJOYEed C [OMOILIBI0 HHAMKATOPOB;

HCCICIOBAaHUC O6p33HOB HCOPTraHUYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB; H&6J’II—O}1€HI/IC U3MCECHCHHUA



OKpacKd WHIMKATOPOB B PAcCTBOpaX KHUCIOT W IIEJIOYEH; u3ydeHue B3aumomaerctBusi okcuaa menu(ll) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C METaUIaMM, PpPEAKUUHd HEUTpanu3aluM; IOJy4YeHHe
HEpPaCTBOPUMBIX OCHOBaHHUM, BBITECHEHHE OJHOTO MeTaJlyla APYrMM U3 pacTBOpa COJH; pEIICHHE
AKCIEPUMEHTAIIBHBIX331a4 N0 TeMe «BakHeNme KJ1iacchl HEOPraHUYECKUX COCTUHEHUI.

Ilepuonnyecknit 3axkoH u Ilepuoagmueckass cucrema xumMudeckux >3jementos /. MH.
MenpeneeBa. CTtpoeHue aToMOB. XMMH4YECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEaKIMU

[lepBble MONBITKH KIACCH(PUKAIMN XUMHUYECKUX JJIEMEHTOB. lloHATHE O Trpymnmax CXOIHBIX
AJIEMEHTOB (ILLEJIOYHbIE M IIETIOYHO3EMENIbHbIE METAJUIbl, TaJOr€Hbl, MHEPTHBIC Ta3bl). iemeHmbl,
Komopule 0opasyrom amgpomephvie OKCUObL U 2UOPOKCUODL.

[lepuoanueckuii  3aKkoH. [Tepuonnueckas cucTeMa XUMHUYECKUX snementoB J[. W.
MenneneeBa. Koportkonepuonnas u odaunnonepuoonas (opmel [lepuoanueckoid CUCTEMBI XUMHUYECKHX
anemeHToB [I. 1. Menneneesa. [lepuons! u rpynnsl. @PU3HUECKU CMBICI IOPSAIKOBOIO HOMEpa, HOMEPOB
NepHoJia U TPYIIbI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3zomonsl. DneKTpoHbl. CTPOCHHE HIEKTPOHHBIX
o0onouek atomMoB mepBbIx 20 xuMuyeckux 3yeMeHToB llepmommueckoirt cuctemsl [[. M. Menneneesa.
XapakTepucTuKa XHMHYECKOrO JJIEMEHTa IO ero mnosiokeHuro B Ilepmonmueckon cucreme JI. U.
Mennemneena.

3axonomepHOCMU U3MEHEHUs CBOUCME IIEMEHMO8 MANbIX Nepuod08 U 2lA6HbIX NOOSPYNN, 8
3aeucumocmu  Om  amomMHo20 (nopsaokoeoeo) Homepa 3nauenue Ilepuoouueckoeo 3akoHa u
Ilepuoouueckoti cucmembl XuMu4eckux snemenmos ois passumus Hayku u npakmuxu. /{. U. Menoenees —
VUEHDBLI U 2PAACOAHUH.

Xumuueckas CBSI3b. KoBaneHnTtHas (monsipHas u HEMOJISIpHAs ) CBS3b.

DnekmpoompuyamenbHOCMb AMOMO8 XUMU4eCKux snemenmos. VIoHHast CBsI3b.

Crenenp oxucnenus. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIC peakmuu. [Ipomecchl OKHCICHUS |
BOCCTaHOBJIEHUS. OKHUCIUTENHN U BOCCTAHOBUTEH.

XUMUYECKHH  DKCIEpUMEHT: M3y4eHHEe OOpas3I[OB BEIIeCTB METAUIOB M HEMETaJUIOB;
B3aUMOJICUCTBUE THUAPOKCHIA IMHKA C pacTBOpaMu KHCIOT M IIEJIOYEi; MPOBEACHUE OIBITOB,
WUTIOCTPUPYIONTUX ~ MPUMEPBI  OKUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuii  (TOpeHue, peakiuu
Pa3NOoXKEeHUsI, COEUHEHUS ).

MexnpeamerHblie CBA3H

Peanu3anus MexXnpeaIMETHBIX CBsS3€d NPU M3YyYEHUU XMMHHM B 8 KJacce OCYIIECTBIISIETCS Yepes
MCITOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSTHH, TaK ¥ TIOHATHH, SBJISIOIINXCS CHCTEMHBIMU
JUTSL OTJEIBHBIX IPEIMETOB €CTECTBEHHO- HAYUYHOT'O IIUKJIA.

OO01mue ecTecTBeHHO-HAYyYHbIC MMOHSATHUS: HAYYHBIN (aKT, TUIIOTe3a, TEOPHSs, 3aKOH, aHAJIHN3, CHHTE3,
KJIacCU(pUKaIus, MEePUOJUYHOCTb, HAOIIOJEHUE, IKCIEPUMEHT, MOJAEIUPOBAaHUE, W3MEpPEHUE, MOJIEb,

SBJICHUC.



®uzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIbI, PaAMOAKTUBHOCTD,
MOJIEKYJa, DJIEKTPUUECKUN 3apsij, BEUIeCTBO, TeJl0, 00BbEM, arperarHoe COCTOSHHE BeEIlecTBa, Tas,
du3nyecKue BEIWYHMHBI, SIUHHIBI H3MEPEHHUs, KOCMOC, TIAaHETHI, 3BE3/1b1, COTTHIIC.

buonorus: ¢porocunTes, npixanue, ouochepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TOPOJBI, MOJIE3HBIE HCKOMIAeMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XUMHYECKasl peaKkuus

Ilepuonuueckuii  3aKoH. Ilepunonnueckas cucrema XUMHYECKUX anementoB JI. M.
MenpneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHMH CBOWCTB XMMHYECKUX 3JIEMEHTOB
NEPBBIX TPEX MEPUOIOB, KANUs, KLU U UX COCIMHEHUN B COOTBETCTBUU C MOJIOKEHUEM IJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUbI XUMUUECKON CBSI3U. THUIIBI KPUCTAITUTMUECKUX PEIIETOK, 3A8UCUMOCTD
ceoticme geujecmsa om muna KpUCmaiiuieckou peuémkuy U 6Uu0a XumMu4eckoul Ces3u.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB (MEXIyHApOJHAs M TPHUBHAIbHAs).
XHUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3jIM4YHbIM KJIacCaM HEOPraHWYECKUX COEIMHEHHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccupukanus XUMHUYECKHX PEaKIUH 1O pPa3IMIHBIM MpU3HAKaM ([0 YHCIYy H COCTaBy
YYacTBYIOIIMX B PEAKIMU BEIECTB, MO TEMJIOoBOMY 3(h(dEeKTy, M0 M3MEHEHHUIO CTENEHEeW OKUCIICHUs
XUMHUYECKHUX D3JIEMEHTOB, 10 00pamumMocmu, no yYacmuro Kamanuzamopa). DK30- U SHIAOTEPMHUYECKUE
peakuuu. Tepmoxumuieckue ypagHeHus.

Ilonamue o cxopocmu xumuyeckou peakyuu. Ilonamue 06 o0b6pamumvix U HeOOPAMUMBIX
xumuueckux peaxyusax. [lonamue o comocennvix u cemepoceHnvix peakyusx. llonamue o xumuueckom
pasHosecuu. Cmewenue Xumuyecko2o pasHosecus. Dakmopwvl, 6IUAIOWUE HA CKOPOCHb XUMUYECKOU
Ppeaxyuu u nol0NHCeHUe XUMUYECK020 PABHOBECUS.

OKHCIIUTENTFHO-BOCCTAHOBHUTEIIbHBIE  PEAKIIUH, AIIEKTPOHHBIN OallaHC  OKHUCITUTEIBHO-
BOCCTAHOBUTENbHOU peakiuu. CocTaBIe€HUE YPABHEHUN OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIINI C
UCTIOJIb30BAaHUEM METOA IEKTPOHHOTO OasiaHca.

Teopust ANEKTPOIUTUUECKON IUCCOLUALUMU. DIEKTPOJUTUUYECKAs TUCCOLMAIMSA. DIEKTPOIUTHl U
HEAIEKTPOJuThl. KaTHOHBI, aHWOHBL. Mexanusm Ouccoyuayuu eewjecms ¢ pasiUdHbIMU BUOAMU
xumuyeckou ceasu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBIE U CJ1a0ble JIEKTPOIUTHL.

Peakinu nonHoro oOMeHa. Y coBHsI IPOTEKAHUS PEaKIuii HOHHOTO 0OMeHa 10 KoHIa. [lonHbie u
COKpaIllEHHbIE HOHHBIE YPABHEHUS peaKMii. XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHHUM U COJIEW B CBETE
MIpEICTaBICHU 00 3eKTpoiuThyeckor mucconuanuu. Cpema pactBopa. KadecTBeHHBIE peaknuu Ha
KaTHOHBI M aHUOHBI: XJIOPHUA-, OpOMUI-, HOAMI-, CyIb(dar-, KapOboHaT-, cuiaukKar-, ¢ocdar- aHHOHBI;

TUAPOKCH]I-MOHBL, KATHOHBI aMMOHUSI, MarHus, KalIbIusl, ATIOMUHUS, xenesa (2+) u (3+), menu (2+), unuHKa,



MPUCYTCTBYIOIIME B BOJIHBIX PaCTBOPAX.

XUMUYECKHI  DKCIEpPUMEHT: O3HAKOMJIEHHE C MOJENSMH  KPUCTAJUIMUECKHUX PElIETOK
HEOPraHMYECKMX BEUIECTB — META/UIOB M HEeMeTalioB (Tpadura W anmmasa), CIOXKHBIX BEIIECTB
(x7opuza HaTpus); HUCCIEJOBAaHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH pPEaKIUH OT BO3AECHCTBUSA
pa3InyYHbIX (AaKTOPOB; UCCIIEOBAHNE IIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MTPOLIECCa IUCCOLMALINN
KHUCJIOT, IIeno4ed u coiiell (BO3MOXKHO HCIIOJIb30BAHME BHIEOMATEPHUAIOB); MPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TMPOTEKAHHUs PeaKkUuii MOHHOTro oOMeHa (0Opa3oBaHWE OCa/IKa, BBIACICHHE
rasa, oOpa3oBaHHE BOJIbl); OIMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaklUy pas3lIoKEHHUs, COSAMHEHHS); pacro3HaBaHHUE HEOPraHMYECKHUX BEIIECTB C
MOMOIIbIO KAUECTBEHHBIX PEAKIIMI1 Ha MOHBI; pelIeHHE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTasibl U X cOeTUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEICHU
okucienus. Ctpoenue u pusnueckre CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMHUYECKHe CBOMCTBA Ha MpUMepe XJiopa (B3aUMOJICHCTBUE C MeTallIaMHi, HEMeTaJlJlaMu —
BOJIOPOZIOM M KHCIOpPOJOM, uenouamu). Xnopoojgopona. CossHas KHUCIOTa, XUMHUYECKHE CBOMICTBA,
nonyyenue, TpPUMEHEHUe. /[lelicmeue xaopa u Xaopoeooopooa Ha Op2anHu3m uenoseka. Baxueiiue
XJIOPUJIBI U UX HAXO0XKICHUE B IPUPO/IE.

O6mas xapakrepuctrka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOSHHUS aTOMOB KHUCIOPOIa U
cepbl. XapaKTepHbIE CTEIIEHU OKUCIICHUSI.

Crpoenue u (u3nyecKrue CBOWCTBAa MPOCTHIX BEHIECTB — KHUCIOpPOJAa M CEpbl. AJUIOTPONHbIE
MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKHUE CBOWCTBA CEphI (B3aUMOACHCTBUE C HeMemallamu —
BOJIOPOJOM U KHCIOPOJIOM, METaJUIaMU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBonopoi: cTpoeHHE, (HU3MUECKHE W XUMHUYECKHE CBOWCTBA (KHUCIOTHBIE W BOCCTaHOBHTEIHHBIC
cBorcTBa). OKCHUIBI Cephl KaK MPEICTABUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa: (U3HYECKUE H
XUMHUYecKue cBoiicTBa (oOmue u crenududeckue). Comu cepHOM KHUCIOTHI, Ka4yeCTBEHHAs peakius Ha
cynbhar-uoH. CepHHUCTasE KUCIOTA. XuMmuueckue peakyuu, iexcaujue 8 0CHO8e NPOMbIUIEHHO20 CROco0a
nonyyenusi ceprou kuciomol. HaxoxaeHue cepbl U €€ coequHeHni B npupoae. [Ipumenenue cepsl u ee
COCIMHEHU B OBITY W B TPOMBIIUIEHHOCTU. Xumuueckoe 3azpszneHue oOKpyxcarowel cpeobl
coeOuHeHUAMU cepbl  (KUCTIOMHble 00J4COU, 3a2pA3HEeHUe 6030yXd U B000EMO8), CNocodvl e2o0
npeodomsepauetus..

OO6mrast xapakTepucTuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB a30Ta M
docdopa, xapakTepHbIC CTENIEHN OKUCIICHUSI.

A30T, pacmpocTpaHeHHe B Tpupoje, (u3nueckue M XUMHYECKHE CBOWCTBA (B3aMMOJEUCTBUE C
METaJUIaMH U HEMETaJUIaMH - KUCJIOPOAOM U BoaopojioM). KpyroBopoT a3ora B mpupoje. AMMHUAK:
buznyeckue 1 XUMUYECKHE CBOICTBA (OKUCIIEHNE, OCHOBHBIE CBOMCTBA BOJHOIO PACTBOPA), nOYUEHUE U

npumenenne. Coiau aMMOHMS: cOCTaB, (U3MYECKHE M XMMHUYECKHE CBOHCTBA (pas3iioxkKeHHe,



B3aMMOJICHCTBHE CO 1IIesIouaMu), MpuMeHeHue. KadecTBeHHas peaklyds Ha HOHBI aMMOHHUSA. A30THas
KHCIIOTa, €€ (PU3MYECKHe M XUMHUYECKHE CBOMCTBa (oOmme u crnenuduveckue), nonyyenue. Hutpatsbl
(paznoxenue). AszoTucrtas Kuciorta. Mcmonb3oBaHME HUTPATOB W COJEM aMMOHHMS B KauecTBE
MHUHEpAJIBHBIX  yIOOpeHuil. Xumuueckoe 3acpsazmeHue oKpysscaiouell cpeovl COeOUHEHUAMU daA30ma
(Kucromuwie 0024c0uU, 3a2ps3HenuUe 8030yxXd, NOUBbL U 8000EMOB).

dochop, amromponuvie modupuxayuu Gocgopa, GuU3NUECKHE U XUMHYECKHE CBOMCTBA
(B3aMMOICHCTBHE C METAIIAMH, HEMETAIIIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOL KUCIOMAMUL).
Oxcun ¢ochopa (V), oprodhocdopnas kucnora: (uU3MYECKHE M XUMHUUYECKHE CBOWCTBA, HOIYVUEHUE.
Tousmue o munepanbhvix yOoOperusx: Humpamsl u pochamol. I[lonamue 0 KOMNIEKCHBIX YOOOPEHUSX .
O6mras xapaktepuctuka 31eMeHTOB [VA-rpynmnel. OcOOEHHOCTH CTPOCHHS aTOMOB YTJIepo/ia U KPEMHUS.
BanentHocTs M XapaKTEpHbIE CTETIEHH OKHCICHHS aTOMOB YIJiepoja W KpemHus. Pacmpoctpanenue
yriepoja B MPUPOJIE, XapaKTePHbIE CTENICHU OKHCIICHHUSI.

VYrnepon, amnorponnble Moaudukamuu (rpadut, anmaz), GU3MUECKHe M XHUMHUYECKHE CBOWCTBA
MPOCTHIX BELIECTB (B3aMMOJCIHCTBHE C MeTaUlaMU, HEMETaJlaMU, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepnotl kucromamu). Ancopomwsi. Kpyrosopot yriepoaa B npupojae. OKcusl yriepoaa, ux Gu3ndeckue
¥ XUMHUYECKHE CBOICTBA, TMOIyYeHUE U IPUMEHEHHUE, JICHCTBUE Ha OPTaHU3M UYeJIOBEKA. JKoI02UYecKue
npobnemvl, cea3anHbLle ¢ OoKcuoom yenepooa(lV), eunomesa enobanvbHo20 nomenieHus KiuMama,
napuuxoevlii 3¢gexm. YronbHas KuciaoTa U €€ CoiaM, UX (GU3NYECKHEe M XHUMUYECKHE CBOMCTBA,
nonyuenue u npumenenue. KadecTBeHHas peakuusi Ha KapOoHaT- HOHBI. Vcrmonp3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH U CEJIbCKOM XO3SHCTBE.

OO6mme mnpeacraBieHUs: 00 OCOOCHHOCTSIX COCTaBa W CTPOCHHUS OPTaHUYECKUX COEIWHEHUM
yraepoaa (Ha TpuUMepe MeTaHa, ITHJIEHA, JTaHoja, YKCYCHOM KHUCIOTHL. Mx cocmas u xumuyeckoe
cmpoenue. Knaccugpukayus opeanuueckux eewjecms. lloHsATHE O OMOIOTHMUECKH BaXKHBIX BEIIECTBAX:
XKHpax, OenKax, yriaeBojgax — M UX POJIM B )KU3HU YeOBeKa. Mamepuanvbhoe eOuHCmE0 OpeaHudecKux u
Heop2aHuyecKux coeOuHeHull.

Kpemuuii, ero ¢pusznueckne u XuMU4ecKue CBOWCTBA (HA MPUMepe B3aUMOICUCTBHUS C METAJUIAMU U
HEMETaJUIaMH ), notyyenue u npuMenenne. Coeounenus kpemuus 6 npupoode. Obwue npedcmasienus 06
oxkcuoe kpemuusa(lV) u xpemnuesou kucrome. Cunuxamol, @usuueckue u XumuyecKue cOUCMEA,
nonyuenue u npumMerenue 8 Oblmy, NPOMbIULECHHOCMU (8 MEOUYUHCKOU, INEeKMPOHHOU, CIPOUMENbHOU U
op.). Baowcnetiwmue cmpoumenvuvie mamepuanvi: Kepamuka, CMeK1o, yemeHm, OemoH, icene300emoH.
IIpobnembl 6e30nacno2o UCnoNb308aHUS CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEBHOU IHCUIHU.

XUMUYECKHI SKCIIEPUMEHT: U3y4YeHHE OOpa3llOB HEOPraHUYECKUX BELIECTB, CBOICTB COJIIHOM
KHUCJIOTHI, TMPOBEJIEHUE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-HOHBI W HAONIOJCHHWE TPU3HAKOB UX
MPOTEKAHUS; OIBITHI, OTpa)karonue (U3MUECKUe M XMMHUYECKHE CBOWCTBA TaJOTE€HOB M HMX COCAMHECHUN
(BO3MOXXHO HCITIOJIb30BAaHUE BHUICOMATEPUATIOB); O3HAKOMJICHHE C 0OpasmamMu XJIOPUIOB (TaJOTe€HHUIOB);

O3HAKOMJIEHHE ¢ 0o0pa3uamu cepbl M €€ COEIUHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE BUJECOMATEPHAIIOB);



HaOI0/IeHNe Mpolecca OOYINIMBaHUS caxapa MoJ JeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
M3Y4YeHUE XUMHYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, MPOBEACHUE KAUYECTBEHHON PEeaKIuy Ha
cynb(haT-uoH M HaONIOJIEHUE TMPU3HAKa €€ MPOTEKAHWS, O3HAKOMJICHHE C (PM3MUYECKUMHU CBOWCTBAMU
azoTa, hocdopa 1 UX COeTMHCHUI (BO3MOKHO HCIIOJIb30BAHHUE BUICOMATEPHAIIOB), 00pa3iaMH a30THBIX

u QochopHbIX ynoOpeHHit; MojllyueHHe aMMHaKa M HM3yYeHHE €ro CBOMCTB; MPOBEACHHE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHHUA U (ochaT-MOH M H3yYeHHE NPU3HAKOB WX MPOTEKaHHUs, B3aUMOJIEHCTBUE
KOHLIEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MeEAbl0 (BO3MOXKHO MCHOJIB30BAHUE BHJIEOMATEPHAIIOB);
U3yYCHHE MOJeNiell KPUCTAIMYECKHX pemEToK anMmasa, rpadura; O3HAKOMIICHHE C MPOIECCOM
a7copOLUu pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YTIEM U YCTPOHMCTBOM IPOTHMBOIa3a; IMOJIy4YEeHHE
VTJIEKUCIIOrO Ta3a W M3Y4YeHHE €ro CBOWCTB; MPOBEACHHE KayeCTBEHHBIX pEakIMil Ha KapOoHaT- U
CUJIMKAT-UOHBl W W3YYCHHUE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIIMEH CHIMKATHOU
MIPOMBIIIUICHHOCTH; PELIEHUE SKCICPUMEHTANBHBIX 3a7a4 Mo Teme «BaxxHeWlnme HeMeTauIbl M HX
COETMHEHUS.

MeTa/uibl M UX COeIMHEHUS

OOmias XapakTepUCTUKa XUMHUYCCKUX DJIEMEHTOB — METAJIOB HA OCHOBAHHWM WX TIOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J[. M. MenneneeBa u crtpoenus atomoB. CTpoeHue
MeTauioB. MeTaminyeckasl CBsi3b M METAJUIMYECKasl KPUCTAJUIMYECKash PElIETKa. DJIEKTPOXUMUYECKUN
psaa HampspkeHU MeTtanmnoB. Dusnueckre M XMMHYECKHE CBOWCTBA METANIOB (B3aUMOJAEHMCTBHE C
KHUCJIOPOJIOM, BOJAOHM, kucioTamu). Obwue cnocobvl nonyyenusi memannog. llowamue o xopposuu
Memannios, OCHO8Hble ChOCcoObl 3awumvsl ux om koppozuu. Cnaagel (cmanv, 4Yy2yH, OOPATIOMUHUL,
OpoH3a) u ux npumeHerue 8 6vimy U NPOMbIUIEHHOCTI.

[lenounble MeTaybl: mojoxkeHue B Ilepumonnueckoil cucteme Xxumuueckux snemeHtoB [[. .
MenpeneeBa; crpoenne atoMoB. Haxoxxnenue B mpupoje. Pusznyeckue 1 XMMHUECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCHIBI M TUAPOKCUABI HATPUS U Kaus. [[puMeHeHre MeTOYHbIX METAIIJIOB 1
UX COeIUHECHUH.

[IlenouyHO3eMeNbHBIE METAIbI MarHuil W Kajablui: nojiokeHue B Ilepmoanueckoil cucreme
XUMHUYeCKUX aeMeHToB . . MenaeneeBa; cTpoeHrHe UX aTOMOB; HaXOX/IeHHE B Ipupoie. Pusnyeckue u
XUMUYECKHE CBOMCTBA MarHUs U KaJIblivsl. BaxkHelmue coequuenns Kablus (OKCHI, THAPOKCHU/I, COJIH).
JKécmrocmb 600bl U cnOcoObL €€ ycmpaHeHus.

Amomunuil: mnonoxenue B Ilepuoanueckoit cucreMe xumuueckux —snemeHtoB J[.  W.
MeHnneneeBa; CTpOEHHWE aToMa; HaxoXJeHwe B mpupoae. Dusznueckne W XUMHUYECKHE CBOMCTBA
aTrOMUHUSL. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenue B  Ilepmoamueckoit  cucreme  xumuueckux  siemeHtoB J[. U.
MeHeneeBa; CTpoe€HHE aToMa; HaxokaeHue B mnpupoje. dusmyeckue M XMMHUUYECKHE CBOWCTBA JKeje3a
(B3aMMOJIEHCTBUE C METaJIaMH, KUCIOTaMH U coJiiMH). OKcuapl, TUapokcuabl u conu kenesa(ll) u

xenesa(lll): cocras, cBoiCTBA U noyueHue.



XUMUYECKHUI SKCTIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMi METaJJIOB U CIIJIaBOB, UX (PU3NUECKUMU
CBOICTBaMM; U3yUYEHHE PE3yJIbTATOB KOPPO3UU METAIIJIOB (BO3MOXKHO HCIIOIb30BaHHE BUIEOMATEPHAIIOB),
OCOOCHHOCTEN B3aMMOJCICTBUS OKCHIA KaJbLiUg M HaTpus C BOAOH (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MCCIIEJOBAHUE CBOMCTB KECTKOM BOABI; MpoOLiEcca TOPEHUs Kele3a B KHUCIOPOAE
(BO3MOXHO HCIOJIB30BaHUE BHUAEOMATEPUAJIOB); MPHU3HAKOB MPOTEKAHUS KAYEeCTBEHHBIX pEaKIUil Ha
WOHBI (MarHus, Kamplus, amoMuHHs, nuHKa, kene3a(ll) m kenesa(Ill), memm(Il)); naGmromeHue u
OMHMCAaHUE TPOLIECCOB OKpaIlMBaHUs IJIJAMEHW HWOHAMHU HATpHsi, Kaldusd M Kajablus (BO3MOXHO
UCIIOJIb30BaHUE BHUCOMATEPHAJIOB); HMCCIEIOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCHIA ATIOMHHHSA U
TUAPOKCHIA IIMHKA; pElIeHHE HKCIEPUMEHTANbHBIX 3a1ady Mo TeMe «BakHeilmne MeTalibl M UX
COETUHEHHUSI.

Xumusn u okpyscarowan cpeoa

Hosvie mamepuanvl u mexnonoauu. Bewecmea u mamepuanvl 8 n08CEOHEBHOU HCUZHU YETI08EKA.
Xumus u 300posve. bezonacrnoe ucnonvzoeanue gewyecms u xumuyeckux peakyuti 6 owvimy. Ilepsas
HOMOWb npu XUMUYECKUX odicocax u ompagnenusax. OCHOBbL IKONOSUUECKOU 2PAMOMHOCHIU.
Xumuueckoe 3acpsaznenue okpyocaowel cpeovl (npedeibHas OONYCMuMdas KOHYEHMpayus eeujecms —
IJ[K). Ponb xumuu 8 peuteHuu IK0102UYeCKUX npooiem.

Ilpupoonvie ucmounuxu yeneeo0opooos (yeoib, NPUPOOHBLL 2a3, Hepmb), NPOOYKMbL UX
nepepabomxku, ux poivb 8 OblMy U NPOMbIULIEHHOCMU.

Xumuueckuu dKCnepumenm: usyuenue o00paA3y08 Mamepuanos (Cmekio, Cniasbl Memannos,
NOTUMEPHBIE MAMEPUATIBL).

MexnpeameTHblie CBS3U

Peanuszanus MeXnpeIMEeTHBIX CBSI3€d MpH HM3YYEHMM XMMHUU B 9 Kiacce OCYIIECTBISETCS uepe3
UCTIOJIb30BaHUE KaK OOIINX €CTECTBCHHO-HAYYHBIX IMOHSITHM, TaK U TIOHSATHH, SIBJISTFOIIUXCS CHCTEMHBIMH
JUTSL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO- HAYUYHOT'O LIUKJIA.

OO1ue ecTecTBEeHHO-HAyYHbIE MMOHATHS: HAYYHBIN (akT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIHN3, CHHTE3,
KJIacCU(UKaAIUs, MEePUOJUUYHOCTb, HAOIIOJEHUE, IKCIEPUMEHT, MOJAEIUPOBAaHUE, W3MEpPEHUE, MOJIEb,
SBJIEHUE, TAPHUKOBBIN 3P (HEKT, TEXHOJIOT U, MAaTEpUAIIbI.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIBI, PaAMOAKTUBHOCTD,
MOJIEKYJa, JJCKTPUYECKUN 3aps], MPOBOMHUKH, TMOJYIPOBOJAHUKH, JUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, ra3, pacTBOpP, pPAacTBOPUMOCTD,
KpUCTAJUITMUECKas pelETKa, CIUIaBbl, (U3MYECKUE BEJIWYUHBI, €AMHULIBI H3MEpPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CouHIIe.

buonorust:  orocunTes, npixanue, Ouochepa, dsKocucTeMa, MUHEpAIbHBIE YyIO0OpEeHHs,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIC BEILIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIE IOPOJIbI, IOJE3HBIE HCKOTAEMBbIC,

TOILJIMBO, BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOI'PAMMBI 110 XUMHUUN HA YPOBHE
OCHOBHOTI'O OBHIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOSHUS MPOTPaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHUsS TOCTHTAIOTCS B

Xoie OOy4YeHHs XUMHUM B €IMHCTBE Y4YeOHOW M BOCIUTATEIbHON JESATEIbHOCTH B COOTBETCTBHU C
TPaZULIUOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMU U IyXOBHO-HPaBCTBEHHBIMU LICHHOCTSIMU, IPUHATBIMU
B OOIIIECTBE MPaBHJIaMH U HOPMaMH TTOBEICHUS  CIOCOOCTBYIOT IPOIIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS

Y COIMATIN3AIMN 00yYarOIUXCs.

JINYHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIUXCS PYKOBOACTBOBATbCA CHCTEMOMN
ITO3UTUBHBIX LICHHOCTHBIX OPUEHTALMHI U PACIIUPEHHE OIbITA ACATEIbHOCTH HA €€ OCHOBE, B TOM YHCJIC B
YacCTH:

1) naTpHOTHYeCKOro0 BOCIIUTAHNS

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, ACTOPUYECKOMY M HAyYHOMY HACJIEIUIO,
MIOHUMaHMs 3HAYEHUS XUMHUYECKOW HayKH B JKM3HU COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIaJETh
JOCTOBEPHOH HH(pOpMAIHEH 0 MePEeTOBBIX JOCTHKCHUSX M OTKPBITUSIX MUPOBON M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTpoiicTBE MUpa U OOLIECTBA;

2) rpamJaaHCKOr0 BOCIIMTAHUS:

IIPEJICTABICHUS O COLMAIBHBIX HOPMAax M IPAaBWJIAX MEXIJINYHOCTHBIX OTHOLICHWM B KOJIJIEKTHUBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOH, yueOHOMCCIIEI0BATENBCKOM, TBOPUECKOH 1
JPYTUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM J1€ATENbHOCTH NP BBINOJIHEHUN
yueOHBIX, I03HABATEJIbHBIX 3a/1a4, BBIMNOJHEHUM XUMHMYECKHX HKCIEPUMEHTOB, CO3/JaHUM Y4YEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOIIH B IIpoIiecce 3TON yueOHOM AesTenbHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE ITOBEJCHUE M IOCTYIKH CBOMX TOBApHUIIECH C IO3WLHUHA HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MIO3HAHUS

MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XHMUYECKOW PpEaKIHMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBJSIOIIAE OCHOBY I ITOHUMAaHUS CYIIHOCTH HAy4HOH
KapTUHBl MHUpA, MPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IMPHUPOJbI, B3aHMMOCBA3SX
YeJIOBEKa C IPUPOJHOM CPENOH, O POJIM XMMHUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABaTEeNIbHbIE MOTHBBI, HAlpaBJICHHBIE HA TOJy4YE€HHE HOBBIX 3HAHMU MO XMUMHH, HEOOXOAUMBIE
uis  OOBbsICHEHUS HAONIOAeMbIX IMPOLECCOB U  SBJICHUM, IO3HABaTeNbHOM, WH(GOPMALMOHHON H
YUTATEIbCKOM KYyJbTYypbl, B TOM 4HCJ€ HaBBIKOB CAaMOCTOSITEIbHOW pabOThl C y4eOHBIMU TEKCTAMU,
CIPaBOYHOM JINTEPATY PO, JOCTYITHBIMU TEXHUYECKHUMHU CPEACTBAMU MH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHI0 M T[O3HaHMIO, JIO003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHUIO, IPOEKTHOM M  HCCIENOBATEIbCKOM  JEATEIBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHA 00yUYeHMS B AaJIbHEHIIEM;

4) popMupoOBaHUA KYJIbTYPbI 310POBbSI:



OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKM Ha
3I0pOBBI 00pa3 >KM3HU, OCO3HAHWE TMOCIEACTBUA W HENpUATHE BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHs1), HEOOXOUMOCTH COOJIIOACHUS PaBMII 0€30MaCHOCTH IPU OOpaIIeHUH C
XUMHUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HHU;

5) TpynoBOro BocnMTaHUsA:

MHTEpeC K MPAKTUYECKOMY H3yueHUIO Mpodeccuil W Tpyna pa3iudyHOro poja, yBaK€HUE K TPYydy M
pe3ysibTaTaM TPYJOBOW JAEATEIbHOCTH, B TOM 4YMCJIE HAa OCHOBE NPUMEHEHMsI IPEIMETHBIX 3HaHUHU IO
XUMUHU, OCO3HAHHBII BHIOOP HWHIUBUIYAIBHOW TPACKTOPUU TMPOJODKEHHUS 00pa3oBaHUs € YUYETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN, YCIEeTHON
npodecCHOHaNbHOM AESITENTbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B
poheccuoHaNbHON cpene;

6) 3x0/10rMYeCcKOro0 BOCIIUTAHUS:

AKOJIOTMYECKH 11eJIecO00pa3HOe OTHOIIEHUE K IPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €&
CYILIECTBOBAHMS, IOHMMAaHHE LIEHHOCTH 3JI0pOBOr0 M Oe3omacHoro oOpa3a KH3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PM3MYECKOMY U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHHUE IEHHOCTH COOJIOICHHS
IIpaBUJI OE30M1aCHOT0 MOBEAEHUS MPU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaLUAX, YTPOKAIOUIUX 310POBBIO
M >KU3HM JTIOACH;

CHOCOOHOCTH TPUMEHATh 3HAHMs, TMOJy4YaeMmble MPH HM3yUYEHUU XUMHH, [JIs pPElIeHUs 3a1ad,
CBA3AHHBIX C OKpYXKalolled IPUPOAHOW CpEAOW, I IOBBIIICHUS YPOBHS JKOJOIMYECKOM KYJIBTYPBI,
0CO3HaHUs T100aTbHOI0 XapaKTepa SKOJIOIMUECKUX MPpoOJIeM U IyTel UX pelIeHus NOCPEACTBOM METO/IOB
XUMHUHU, OSKOJOTMYECKOIO  MBILUIEHUS, YMEHUS PYKOBOJACTBOBATbCA MM B  IO3HABaTEJIbHOM,
KOMMYHHUKATUBHOM M COLMATIBbHOMN MPaKTHKE.

METANPEIMETHBLIE PE3YJIbTATDBI

B coctaBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIIEISIOT 3HAUUMBbIE JUIsl JOPMUPOBAHUS MUPOBO33PEHUS
OOIIeHay4YHbIE MOHATHS (3aKOH, TEOpHUs, MPUHIUI, THMOTEe3a, (PaKT, CUCTeMa, MPOIECC, IKCIEPUMEHT H
JpyToe.), KOTOPbIe UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMEeTax U MO3BOJISIOT HA OCHOBE
3HaHUW U3 ATUX OpeaMeToB (OpPMHpPOBATh MNPEACTABICHUE O LEIOCTHOW HAyyHOM KapTUHE MHpa, U
yHUBEpCaJbHble yueOHble JeWCTBUs (TO3HABAaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYJISITUBHbBIE), KOTOpHIE
obecreynBaOT (OPMHUPOBAHHUE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO M OCYILIECTBICHHUIO
yueOHOM JesITeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3oBble Jiornyeckue 1eMcTBUA:

YMEHUS UCTIOJIB30BATh MPUEMBI JIOTUYECKOT'O MBIIJICHUS IPU OCBOCHUH 3HAHUM: PACKPBHIBATh CMBICI
XUMUYECKUX MOHATUM (BBLACNATh UX XapaKTEepHbIE MPU3HAKU, YCTAHABIIMBATh B3aWMOCBSI3b C JIPYTUMHU
MOHSTUSIMH ), UCTIOJIH30BATh MOHATHS 1151 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SIBJICHUI, BEIOUPATh OCHOBAHMUS

U KPUTCpHUU TJIA KJ'IaCCI/Iq)I/IKaHI/II/I XUMHUYECKUX BEIIECCTB U XHUMHWYECCKHUX peaKHI/II\/'I, YCTaHaBJIMBATH



MPUYMUHHO-CJIE/ICTBEHHBIE CBS3M MEXJIy OOBEKTaMU U3YUYEHHs, CTPOUTHb JIOTMUECKHUE PaCCYKIACHUS
(MHIIyKTUBHBIE, 1€TyKTUBHBIE, IO AHAJIIOTUH), J1eJaTh BHIBOJIBI M 3aKTIOUEHUS;

YMEHHE TPUMEHATH B IPOLECCE MO3HAHUSA TMOHATUS (IpEeIMETHblE W  METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCIIONb3yEeMbI€ B XMMUH, TPEOOPa30BHIBATH IIMPOKO NPUMEHSIEMBIC B
XUMHH MOJIeJIbHBIC TPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTa), XUMHUYeckas Gopmyia u
ypaBHEHHE XHMHYECKOM pEaKIMH — MpH pPElIeHUH Yy4eOHO-MO3HABaTeNbHBIX 3a7ad, C YYETOM 3THUX
MOJIETIbHBIX NPEACTABIECHUH BBIABIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU U3yUaEMbIX OOBEKTOB
— XUMHMYECKHMX BEIIECTB M XMMMUYECKHUX pEaKUuil, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U M IPOTUBOPEYMS B U3yUaEMbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarebCcKue AeiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BOIPOCHI B KAaYECTBE MHCTPYMEHTA IMO3HAHMs, a TaKXKe B
KauyeCTBE OCHOBBI 111 (POPMUPOBAHUS TUIIOTE3BI 110 IPOBEPKE MPABUIBHOCTU BbICKa3bIBAEMBIX CYKJICHUM;

NpUOOpeTeHNe OmbiTa 1O IUJIAHUPOBAHUIO, OpraHU3allid M  TPOBEACHHUIO  YUYEHHYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0AATh 32 XOJIOM IPOLIecca, CAMOCTOATEIHHO IPOrHO3UPOBATh €r0 PEe3yJIbTarT,
(dbopMyaHpoBaTh 000OIEHHS U BBIBOJKI 110 PE3yIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIETOBAHMS, COCTABIISATh
OTYET 0 MpoJIeTaHHOM padoTe.

PabGora ¢ nnpopmanmeii:

yMeHHE BbIOMpaTh, aHAIM3UPOBATh W HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUIOB U (PopM
MIPEJICTaBICHUS, MOIYyYaeMyl0 W3 Pa3HbIX HCTOUYHUKOB (HAy4HO-NONYJSpHAs JUTEpaTypa XUMHYECKOIO
coJiepKaHusi, CIpaBOYHbIe Mocodus, pecypcbl MHTepHeTa), KpUTHUECKHU OLIEHHWBATh MPOTHUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSTh Pa3NUYHblE METOJAbl W 3alpochl TpPU TMOHCKE M OTOOpe HHPOpPMAIMH U
COOTBETCTBYIOINX [aHHBIX, HEOOXOIUMBIX JJIsI BBIOJHEHHS YYEOHBIX M IIO3HABATEIBHBIX 3a/ad
ONpefenéHHoro  TUMa, NpUOOpeTeHHe ombiTa B  O0JAcTH  MCHOJdb30BaHUS  HMH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAaHUS PA3TMYHBIX IIOUCKOBBIX
CHCTEM, CaMOCTOATENbHO BBIOMpATh ONTHUMAlbHYIO (GOpPMY TpEeACTaBICHUS HUHPOpPMALUU U
WUTIOCTPUPOBATH pelIaeMble 33a4u HECIOKHBIMHI CXEeMaMHU, JuarpaMmmamu, JpyruMu opmMaMu rpaduku u
HUX KOMOHMHAIIMSIMU;

YMEHHUE HCIOJb30BaTh U AHAJIM3MPOBATH B Ipollecce Y4eOHOH M MCCIIEeOBATENbCKOM AEITeNbHOCTH
MHGOPMALIMIO O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SICTBa M TpaHCIOpTa HA COCTOSHUE
OKpY>Karollel NpUPOTHON CPEIbI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHUS:

YMEHHUS 33/1aBaTh BOIIPOCHI (B XO€ JHajora u (M) AUCKYCCUH) 1O CYIIECTBY O0CYKIaeMOI TEMBI,

(bOpMyJII/IpOBaTB CBOM NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJIHCHUSA HpGI[JIO)KGHHOﬁ 3aJda4u,



YMEHMS MpPEICTaBIATh IIOJYYEHHBIE PE3yJIbTAaThl II03HABATEIBHOW NEATEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JAeJaTh IPE3CHTAlUI0 pPE3yJIbTaTOB BBINOJHEHHS XUMHUYECKOIO JKCIEPHMEHTa
(;1abopaTopHOTro OMbITa, Ta00PATOPHOI PAOOTHI IO HCCIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

YMEHMsI Y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM IIO3HABaTEIbHOM H
HCCIIEIOBATENIbCKON JIEATEIbHOCTH IPU PELICHUHM BO3HUKAIOUIMX NpoOJeM Ha OCHOBE yuéTa oO0IuX
MHTEPECOB U COIIACOBaHUS NO3ULUHI (00CYKAE€HUS, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMBbI», KOOPAUHALIHS
COBMECTHBIX JICUCTBHH, ONpeieIeHue KPUTEPHUEB 10 OI[CHKE KaYyeCTBa BHIMOJHEHHON paboTHI U ApyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOSTENIBHO  ONPENEIATh LEIU  JEATENbHOCTH, IIaHUPOBaTh, OCYLIECTBIATS,
KOHTPOJMPOBATh M HpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JESTEIbHOCTh, BBIOMpaTh Hauboee
s deKTHBHBIE COCOOBI PEHICHUS] YYeOHBIX M TMO3HABATENBHBIX 3a]1a4, CAMOCTOSITEIBHO COCTABISTH WU
KOPPEKTUPOBATh IPEUIOKEHHBIM AJITOPUTM JACUCTBUI NPU BBIIOJHEHUH 33aJaHUA C YYETOM IOIY4YEHUs
HOBBIX 3HAaHMH 00 U3yyaeMbIX 0OBEKTAaX — BEIECTBAX U PEAKLIUAX, OLIEHUBATh COOTBETCTBUE MOJIyUE€HHOTO
pe3ysibTaTa 3asBJICHHOM LIEJM, YMEHHE HCIOJIb30BaTh W AaHAJIM3UPOBAaTh KOHTEKCTHI, NPEIJIaracMble B
YCJIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpeaMeTHBIX Pe3ylbTAaTOB IO OCBOEHHUIO 00s3aTENbHOTO COJEpPXKAaHUS, YCTaHOBIEHHOI'O
JTaHHOW (enepanbHON paboueil mporpamMMoil, BBIIENSIOT: OCBOEHHBbIE OOYYaIOUIMMHUCS HayuyHbIe 3HAHUA,
YMEHHUS U CIIOCOOBI AEMCTBUM, cielMPUUEcKUe Ui IPeIMETHON 001acTh « XUMUS», BUIbI ACSITEIbHOCTU
[0 MOJIyYEHUIO HOBOI'O 3HAHUS, €r0 MHTEpPIpPETaluy, MPeoO0pa30BaHUI0O U NMPUMEHEHHIO B Pa3IMYHBIX
yUeOHBIX M HOBBIX CUTYalHsX.

K xoniy oOyueHus B 8 Kjacce npeIMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCST YMEHHIA:

*  pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKUH DJIEMEHT,
MIPOCTOE BEUIECTBO, CJOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BAJIEHTHOCTH,
OTHOCHTEJIbHASI aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi [0Sl XMMHYECKOrO 3J€MEHTa B COEAMHEHHH, MOJIPHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBAHHUE, COJIb, JJEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIEHUS, XMMHYECKas peaklus,
KJIacCU(pUKalUsl peaklUuid: peaklUd COECIUHEHUS, PEaKLUH Pa3IOoXKEeHHs, PeaKkIUH 3aMelIeHHUs,
peakuuu oOMeHa, 9K30- U SHJ0TEPMHUUECKHUE PEaKI1H, TeIUI0BOH 3 PeKT peakuuu, siApo aToma,
9JIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOMTaNb, pajlyc aTomMa, XUMHUYECKas CBsA3b, MOJSpHAs U
HENOJISIpHAsl KOBAJICHTHAs CBsA3b, MOHHAs CBSA3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBasl JOJs
BelecTBa (MIPOIIEHTHAS] KOHIICHTPAIIHsI) B paCTBOPE;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUI U IPUMEHSTh 3TH MOHATHUS TIpU

OIIMCaHHH BCIICCTB U UX HpCBpaH.[CHHfI;



UCIIOJIb30BAaTh XHUMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBJieHUS (OpMyJl BELIECTB M YpaBHEHHM
XUMHUYECKUX PEaKIU;

OTIPE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHMSX, CTEIEHb OKHCICHUS
JJIEMEHTOB B OMHApPHBIX COEAMHEHUSX, MPUHAIJIECKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
COEUHEHMI 110 popMyJiaM, BUJI XMMUYECKOM CBSI3U (KOBaJIeHTHAsI U MOHHASI) B HEOPTaHUYECKUX
COEMHEHUSIX;

packpsiBaTh cMbIca Ilepuoamueckoro 3akona [[. 1. MenneneeBa: JEMOHCTPUPOBATH MOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTM CBOMCTB XUMHUUYECKHUX DJIEMEHTOB OT UX IIOJOXKEHUA B
[Iepnonnueckoi cucreMe, 3aKOHOB COXPAHEHMS MacChl BEILIECTB, IOCTOSIHCTBA COCTABA, ATOMHO-
MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapaKTepu3oBaTh TaOMuuHyro ¢opmy [leproanueckoil CHCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3NuyaTh MOHATHS «TJaBHAs moAarpynna (A-rpymnmna)» u «mnobounas noarpymnna (b-
rpy1mmna)», Majble U O0JIbIINE MEPUOJIbl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaOJIMIIE
«Ilepuoanueckass cucrema xumuueckux odaemeHToB [[. WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsija siapa, olliee
YHCIIO 3JIEKTPOHOB U paclpeAeNieHHue UX IO JIIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEUIECTBA, XMMHUYECKUE pPEaKlIUuu
(0 YKCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEIIOBOMY P hEKTY);
XapakTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOMICTBa BEIIECTB pPa3IMYHBIX KJIACCOB,
MOATBEPIK/Iasl OUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peakuuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaYE€CTBEHHOI'O COCTaBa, BOZMOXXHOCTH
MPOTEKAHUSI XUMHYECKUX MTPEBPAILCHUI B PA3JINYHbBIX YCIOBHSIX;

BBIYMCIIAITH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (popMyse COeAMHEHHs, MacCOBYIO JIOJII0 BEIECTBA B pPacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUUECKOU PEaKIINH;

IIPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHOW JEATEIIbHOCTH — aHAJIU3 W CUHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEMATHU3AIIHIO, KJIIACCU(UKALINIO, BBISIBJICHHE TPHUNHHO-CIIEICTBEHHBIX CBSI3EH —
JUIl U3YYEHHsI CBOMCTB BELIECTB M XUMHUUYECKHUX PEAKLMM, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJI0ICHUE, U3MEPEHHNE, MOIETUPOBAHUE, SKCTIEPUMEHT (PEabHbI U MBICICHHBIN);
ClIeIoBaTh MpaBWJIaM IOJIb30BaHUS XUMHUYECKOM MOCYOM W J1abopaTOpHBIM 00OpYyJIOBaHUEM, a
TaKKe MpaBwJiaM 0OpaIlieHus ¢ BEECTBAMH B COOTBETCTBUM C MHCTPYKITUSIMH T10 BHITIOJTHEHUIO
71a00pPaTOPHBIX XUMHUYECKHX OMNBITOB MO MOJYYEHHIO M COOMpaHUI0 Tra3000pa3HbIX BEIIECTB
(BomopoJla M KHUCJIOpOJA), NPUTOTOBICHHIO PACTBOPOB C OMNPEAENEHHONM MacCOBOM Joeit

paCTBOpéHHOFO BCIICCTBA, INIAHUPOBATHL W MNPOBOAUTH XHMHUUYCCKHEC OSKCIICPUMCHTHI I10



pacro3HaBaHHUIO PpPAcCTBOPOB WIEJOYEH M KHUCIOT C [OMOIIbIO HMHJIUKATOPOB  (JIAKMYC,
(dheHondTanenH, METHIIOPAHXK U APYTHE).

K xonmy oOyueHus B 9 Kjacce mnpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xaTb

c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHHIA:

*  pacKpblBaThb CMBICII OCHOBHBIX XMMHUYECKUX MOHSATHHA: XUMHUYECKUH 3JIEMEHT, aToM, MOJEKYyIa,
WOH, KaTUOH, aHWOH, IIPOCTOE€  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BaJEHTHOCTb,
UIEKTPOOTPHULIATEIIBHOCTb, CTENEHb OKHCICHMSA, XHMHUYECKas peakius, XUMHUYecKas CBs3b,
TETIOBOM 3((EKT peakiuu, MOJIb, MOJISIPHBIA 00BEM, PacTBOp, 3JIEKTPOIUTHI, HEIJICKTPOIUTEHI,
ANEKTPOJINTUYECKAs] JUCCOLMALUSA, pPEAaKIMM HOHHOrO OOMEHa, KaTajlu3arop, XHUMHUYECKOE
paBHOBecHe, 00paTUMbIE U HEOOpAaTHUMBbIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHCJIMTEIb, BOCCTAHOBHUTEIb, OKHUCIEHHWE U BOCCTAaHOBJIEHHE, AIJIOTPONHs, aM(OTEepHOCTb,
XUMHUECKas CBA3b (KOBAJICHTHASI, NOHHAS, METAJJINYECKas), KpUCTAJUIMYECKasl PEIIETKA, KOPPO3HUS
METaJUIOB, CIIABbI, CKOPOCTh XMMHYECKOM PEaKIMH, IPEAEIbHO JomycTuMas KoHneHTpanus [IJIK
BEILIECTBA;

*  WUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMUUYECKHX MOHATHHA U IPUMEHATh 3TU MOHATUS IPU
OIMCAHMU BEILECTB U UX IMPEBPALLCHUH;

* HCINOJIb30BaTh XUMMUYECKYIO CHUMBOJHMKY Ui COCTaBJIeHHs (OpMyJl BEIIECTB M ypaBHEHUH
XMUMUYECKHUX PEaKIHii;

* OIpEeneNsATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XHUMHUYECKHX 3JIEMEHTOB B COEAMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAAJIECKHOCTh BEIIECTB K OINpPENeJEHHOMY KIJIACCy COEAMHEHHUH 1o
dopmynaM, BUJ XUMHYECKOW CBS3M (KOBAJCHTHAs, MOHHAs, METANIMYeCKas) B HEOPraHMYECKHX
COEIMHEHMSX, 3aps/l MOHA MO XMMUYEeCKoW (opMylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOpPraHMYECKUX COEAMHEHUHN, TUIl KPUCTAITIMYECKON PEIETKH KOHKPETHOTO BEILIECTBA;

* packpbiBaTh cMbica llepuoguueckoro 3akona . M. MenpaeneeBa M JEMOHCTPUPOBATH €ro
[IOHUMaHMe: OINMUCHIBATh M XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuoguueckoil cucteMsl
XMMUYECKHX 3JIEMEHTOB: pa3inyaTh IMOHATHS «IJaBHas noAarpymmna (A-rpynma)» U «mododHas
noarpynna (b-rpynma)», maneie u Oonbliue MEPHOIbI, COOTHOCHTH OOO3HAUEHUs, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON TaliMile, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi Apa, o0IIee YUCIIO 3JIEKTPOHOB U paclpeesieHUue X 1o
3JIEKTPOHHBIM CJI0SIM), OOBSCHATH O0IIKE 3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB 3JIEMEHTOB U MX
COEMHEHMH B IIpe/ieax MajbIX IEPUOJOB U INIABHBIX NOJAIPYII € yYETOM CTPOEHUS X aTOMOB;

*  KJIAacCUPUIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPraHWYECKHE BELIECTBA, XMMHYECKHE peaKluu
(1O YMCITy U COCTAaBY YYacTBYIOIIUX B PEAKLIUHU BELIECTB, IO TEMJIOBOMY 3PPEKTY, 10 U3MEHEHHIO

CTEIICHEH OKHMCIICHUS XUMUUECKHUX SHGMGHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUUIECKHE XUMHUYECKHE CBONCTBA MPOCTHIX H
CIIO)KHBIX BEUIECTB, MOJTBEP)KIasi OMUCAHHE MPUMEpPAaMU MOJIEKYJSIPHBIX U HOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHHUSI SJICKTPOJIUTUYECKON JUCCOLMAIIMK KUCIIOT, IISJIOUYEH U COeil, MOTHbIE U
COKpalI€HHbIE YpaBHEHMsI PEaKIMil MOHHOTO OOMEHa, ypaBHEHHUS peaklUl, MOATBEPHKAAIOIINUX
CYILIECTBOBAHHE T'€HETUYECKON CBSA3U MEXK/IY BEIIECTBAMU PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEJACTBOM COCTABJICHUS
3JIEKTPOHHOIO OanaHca 3TUX PeaKIui;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX CTPOEHUS, BOZMOXKHOCTH NMPOTEKAHUS
XUMUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENBHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO OO
XUMHUYECKOTO 3JeMeHTa 1Mo (opMysie COSAMHEHHsS, MacCOBYIO JOJII0 BEIIECTBA B PacTBOPE,
MIPOBOAMTH PACUETHI MO0 YPABHEHUIO XUMUYECKOU PEaKIIHH;

coOMIoaTh TpaBUiia TMOJB30BAHMUS XMUMHUYECKON MOCYI0iM U 1abOpaTopHBIM 00OpYIOBaHHEM, a
TaK)Ke MpaBuja OOpalleHHs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITOIHEHUIO
1ab0PaTOPHBIX XUMHUYECKHX OMNBITOB MO TMOJYYEHHIO M COOMpaHHI0 Ta3000pa3HBbIX BEIIECTB
(aMMMaKa 1 yTIeKUCIIoro rasa);

MPOBOJIUTh  PEAKIMH, TOATBEPKIAIOIMINE KAYECTBEHHBIM COCTaB  pa3IUYHBIX  BEIICCTB:
pacro3HaBaTh OMNBITHBIM TYTEM XJOPUA-, OpOMUA-, MOIUA-, KapOoHaT-, (ocdar-, CHIHKAT-,
cynb(haT-, THAPOKCHUI-UOHBI, KATHOHBI AMMOHWSI H MOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIIHE

B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIIBHON JAESITENIbHOCTH — aHaju3 W CUHTE3, CpPaBHEHHE,
000011eHIe, CUCTEeMAaTHU3alluI0, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3€H — ISl M3YYECHUS
CBOWCTB BEIIECTB W XMMHYECKUX pEaKIMil, €CTeCTBEHHO-HAy4YHbIE METOAbl TO3HAHUA —

HaOJI0IeHNE, N3MEPEHNE, MOJICITMPOBAaHUE, YIKCIIEPUMEHT (peabHBIN H MBICJICHHBIN ).
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BemtectBa n
bubmuoreka [JOK
1.2 XUMHUYECKHE 15 1
https://m.edsoo.ru/7f41837¢
peakIuu
Hroro no pazneny 20

Paznen 2. BaxHeiinmme npeacTaBuTe/ I HEOPraHNYECKNX BellecTB

Bosznyx. Kucnopog.

bu6mmoreka [{OK

2.1 I1 0 6
OHATHE O https://m.edsoo.ru/7f41837¢
OKCHIaX
29 Bonopon. Ilonsitue g bu6nuoreka LIOK
’ 0 KHCJIOTaX M COISIX https://m.edsoo.ru/7f41837¢
Bopna. Pacteopsl. Bu6 10K
HOINOTEKA
2.3 I1 3] 5 1
OHATHE O https://m.edsoo.ru/7f41837¢
OCHOBAaHUIX
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 11 1 bubmorexa 0K
’ p . https://m.edsoo.ru/7f41837¢c
COEeINHEHNH
Hroro no pazaeny 30

Pasnea 3. Ilepuoanyecknii 3axon u Ilepuoanyeckasi cucremMa XumMmu4eckux diementos 1. .
Menpesneesa. CTpoeHue aToM0B. XMMHYeCKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIC peaKINU

3.1

ITepuoanueckuit
3aKOH U
[lepuonnueckas
cucreMa
XUMHUYECKUX
snemenToB /l. .
Meuneneesa.
Ctpoenue aToma

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

3.2

XUMHYECKAA CBI3b.

bu6moreka [JOK




OKHCIUTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJILHBIE
peakuuu
bu6mmoreka [JOK
Hrroro no paszieny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 buGmorera IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
YACOB IO 68

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Haumenosanue
pa3aeyioB U TeM
NPorpamMmbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoibHbIe

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznea 1. BemecTBo M1 XMMHYecKHe peaKIuu

1.1

1.2

[ToBTOpEHME N
yriyOJieHue 3HaHUI
OCHOBHBIX Pa3/IeJoB
Kypca 8 kiacca

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKHUX
peaxuuii

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

1.3

DNEeKTPOIIUTUYECKAs
JIHCCOIMAITS.
XHUMHYECKHE
peaKkuuu B
pacTBopax

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazaeny

Paznea 2. HemeTaJlsIbI M HX

17

COCIMHCHUHA

2.1

O61mas
XapaKTEePUCTHKA
XUMHUYECKUX
aneMeHToB VIIA-
rpynmnsl. ['anoreHst

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

2.2

O61mas
XapaKTepUCTHKA
XUMHNYCCKHUX
21eMeHTOB VIA-
rpynnsl. Cepa u eé
COEIMHEHMS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

23

O61mas
XapaKTepUCTUKA
XUMHYECKHUX
2J1eMEHTOB VA-
rpynnsl. A3oT,
dhocdop u ux
COETUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

24

O61as
XapaKTePUCTUKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




XUMUYECKUX
a1eMeHToB IVA-
IpyIIBL. YTIEpOa U
KpPEeMHUN U UX
COEIMHEHHUS

Hroro no pazaeny

25

Pa3zgen 3. MeTa/JIbI M BX COeIUHEHHUS

31 OO6mwme cBolicTBa 4 bubmuorexa [JOK
’ METAaJIJIOB https://m.edsoo.ru/7f41a636
Baxueiiniue Bu6 OK
3.2 MeETaJUIbI U UX 16 nosmorexa L
https://m.edsoo.ru/7f41a636
COEIMHEHNS
Wroro no pazneny 20

Pasnen 4. Xumus u oxkpy:xaomas cpeaa

BemectBa u

4.1 MaTepuallbl B )KU3HH 3 bubmoreka [JOK
. b https://m.edsoo.ru/7f41a636
YeloBeKa
Hroro no pazaeny 3
Pe3epBHOE Bpems 3 bubmoreka [IOK
b b https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO
YACOB I1O 68
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INOYPOYHOE IIJIAHUPOBAHUE

8 KVIACC
Ko €CTBO 4aco DJIeKTpPO e
o JINYECTBO YaCOB Jlara JIEKTPOHHBI
uudposbie
n/  Tema ypoka Bce Kontpoabn = IlpakTuuec H3y'eH
oOpa3oBaTe/ibHbIE
n ro ble padoThI KHe padoTpl = HA
pecypcbl
[Ipenmer xumum.
bubmuoreka [JOK
Posnb xuimMuu B KU3HU
1 https://m.edsoo.ru/ff0d
yenoBeka. Tena u
210c
BEI[ECTBA
bu6nmoreka [JOK
ITonsiTue o merogax
1 https://m.edsoo.ru/ff0d
MO3HAHUS B XUMUH
227e
IIpakTnueckas
pabota Ne 1
«IIpaBumna paboThI B bubmuoreka [JOK
nabopaTopuu u 1 https://m.edsoo.ru/ff0d
pUEMBI 0OpAIICHUS 23dc
¢ 1abopaTOPHBIM
000pyI0BaHUEM»
Hucrsie BemecTsa u bu6mmorexa [IOK
cmecu. CocoObl 1 https://m.edsoo.ru/ff0d
paszesieHus cMecei 26ca
IIpakTnueckas
pabota Ne 2
. bubmuoreka [JOK
«Pa3nenenue cmeceit
( 1 https://m.edsoo.ru/ff0d
Ha TIpUMepe ) 28c8
OYUCTKHU MOBapEHHON
COJIN)»
bubnuoreka [JOK
ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d
2a6¢
XuMu4eckue
3JIEMEHTBI. 3HAKU bubmuoreka [JOK
(cUMBOJTBI) 1 https://m.edsoo.ru/ff0d
XUMHYECKHUX 2be8
3JIEMEHTOB
but6mmoreka [JOK
IIpocTele U cnoxHbIE
1 https://m.edsoo.ru/ff0d
BEIIECTBA
2a6¢
AToMHO- bubnuoreka [JOK
MOJIEKYJISIPHOE 1 https://m.edsoo.ru/ff0d
YUYCHHUE 2d50




3aK0H MOCTOSHCTBA
COCTaBa BEILECTB.

Xumuueckas bubnuoteka [[OK
10 dbopmyia. https://m.edsoo.ru/ff0d
BanenTHOCTH aTOMOB 2eae
XUMHYECKHX
3JIEMEHTOB
OtHocHuTenLHad
bu6nmoreka [IOK
aTOMHas Macca.
11 https://m.edsoo.ru/ff0d
OTHOocHUTeNnLHAS 193¢
MOJIEKYJIIpHas Macca
MaccoBas goas
bu6nuoreka [JOK
XUMHUYECKOTO
12 https://m.edsoo.ru/ff0d
SJIEMEHTA B
350c¢
COEUHEHNH
Konugectso bu6nuoreka [JOK
13 BelecTBa. Moib. https://m.edsoo.ru/ff0d
MognsipHas macca 5230
dusnueckue u
XHMHYECKUE bubmoreka [JOK
14 SIBJICHUS. https://m.edsoo.ru/ffod
XnmMuueckas 37fa
peakuus
IIpu3Haku u yciaoBus
bubnuoreka [JOK
MIPOTEKAHUS
15 https://m.edsoo.ru/ffod
XUMHUYECKUX
. 3al6
peakuuii
3aKOH COXpaHEeHHUS
bubmmorexa [IOK
MAacChI BEIECTB.
16 IMIeCKIe https://m.edsoo.ru/ff0d
3b88
ypaBHEHUS 2222
Brruncnenus
KOJIMYECTBA, MACCHI
but6mmoreka [JOK
BEIIECTBA I10
17 N https://m.edsoo.ru/ff0d
yp 5708
XUMHYECKUX
peakuuii
Knaccudukanus
XUMHUYECKUX
. bubnuoreka [JOK
peakuuii
18 S — https://m.edsoo.ru/ff0d
& ’ 334
Pa3IoKEeHHUSI,
3aMeleHus, 0OMeHa)
19 M. B. JIoMmoHOCOB — bubmuoreka [JOK
YUEHBIN- https://m.edsoo.ru/ff0d




SHITUKJIOTIEJUCT.
O06o061IcHue U
CHCTEMAaTH3aLIH
3HAHUM

40c4

KontponsHas pabora

Nel mo Teme bubnmoreka [JOK
20 «BemecTBa u https://m.edsoo.ru/ff0d

XUMUYECKUEL 4290

peaxKum»

Bo3nyx — cMech

ra3oB. CocraB

Bo3nyxa. Kucnopon bubnmnorexa [JOK
21 — DJIEMEHT U https://m.edsoo.ru/ff0d

MIPOCTOE BEUIECTBO. 4438¢

Oson ( 3a1anue Ha

D)

dusnyeckue u

XUMHUYCCKHE

CBOICTBa KHCIIOpOa bubmorexa HOK
22 https://m.edsoo.ru/ff0d

(peakuuu OKHCIIEHUS, 4614

ropenue). [lonsrue I

00 okcuaax

CrniocoOsl nostydeHus

KHUCIIOpOJia B

naGopaTopui i bubmmorexa [IOK
23 HPOMBIIILICHHOCTIL https://m.edsoo.ru/ff0d

497a

[Ipumenenue

KHCJI0pOoJa

Tennooii a3 ekt

XUMHUYECKON

peaxkLyy, OHATUE O bubnmnorexa [IOK
24 TEPMOXUMHUUYECKOM https://m.edsoo.ru/ff0d

ypaBHEHUH, 3K30- U 4790

SHIOTCPMUICCKUX

peaKusx

Tormnugo (HedTh,

yTOJIb U METaH).

3arpsi3HEHHE bubnmoreka [JOK
25 BO3]lyXa, CITIOCOOBI https://m.edsoo.ru/ff0d

€ro NpeaoTBpalleHUs 4cda

( on.maTepwmai,

3ajanue Ha PI')

[TpaxTuueckas bubnmoreka [JOK
26 pabota Ne 3 o Teme https://m.edsoo.ru/ff0d

«ITonyuenue n 4ae2




cobupanue
KHUCJIOpOJa, U3yUYEHUE
€0 CBOMCTBY

Bonopon — anemeHT

U TIPOCTOE BEUIECTBO. bubmorera [TOK
27 HaxoIeH e B https://m.edsoo.ru/ff0d
4ddo
pupoJie
duzndeckue u
XUMHUYECKHE bubnuoreka [JOK
28 CBOICTBa BOJIOPOJA. https://m.edsoo.ru/ff0d
IIpumenenue 4ddo
BOJZIOpO/IA
bubmuoreka [JOK
29 Homsrie o kucorax https://m.edsoo.ru/ff0d
U COJIAX 502
CnocoOsI nmorydeHust bubmuorexa [JOK
30 BOJIOPO/JIa B https://m.edsoo.ru/ff0d
naboparopuu 4dd0
[IpakTrueckas
pabota Ne 4 o Teme
«Ilonyuere u bu6mmorexa [IOK
31 https://m.edsoo.ru/ff0d
cobupanue 4840
BOJIOPO/1a, U3YUEHHUE
€ro CBOMCTBY»
MomnsipHblii 00bEM bubnmnorexa [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d
ABoraipo S542¢
Breruanciaenus
00BEMa, KOJIMYeCcTBa
BEIllECTBA rasa 1o ero bu6mmorexa [IOK
33 U3BECTHOMY https://m.edsoo.ru/ff0d
KOJIMYECTBY 55a0
BEIIIECTBA WU
00BEMY
Brrunciaenus
00BEMOB ra30B 110
YPABHEHHIO peaicititit but6mmoreka [JOK
34 22:;;;:;3“0“ https://m.edsoo.ru/ff0d
5708
OTHOIIIEHUH Ta30B (
3ajanmne Ha OI'-1,
3ajanue Ha PI'-2 )
®dusnyeckue u bubnuoteka [[OK
35 XUMHUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBA BOJIBI 587a




CocTaB OCHOBaHMH. bubnuotexa [JOK
36 [TonsTue 06 https://m.edsoo.ru/ff0d

UHIMKaTOpax 59¢2

Bona xak

pacTBOPUTED.

Hacepimennsie u bubmuoreka [JOK
37 HEHACHIILICHHBIC https://m.edsoo.ru/ff0d

pactBopbl. MaccoBast 5b40

JIOJISI BEIIIECTBA B

pacTBope

IIpakTnueckas

paborta Ne 5 o Teme

«lIpuroroBienue

bubmmorexa [{OK

38 paCTBOp(_),B © . https://m.edsoo.ru/ff0d

onpez[en(zHHon ) Seba

MacCcoBOH J10Jei

pPacTBOPEHHOTO

BEIIIECTBA»

KoHTponbHas paborta

No2 110 Tene bub6mmorexa [IOK
39 (KHCIOpOL. https://m.edsoo.ru/ff0d

6342

Bonopoa. Bona»

OKCHUIBI: COCTaB, bubnuoreka [JOK
40 KIIacCU(UKaIus, https://m.edsoo.ru/ff0d

HOMECHKJIATypa 664e

[Tonyuenue u

XUMUYCCKHE

CBOIiCTBa bubnuoreka [JOK
41 KUCJIOTHBIX, https://m.edsoo.ru/ff0d

OCHOBHBIX U 664¢

aM(OTEPHBIX

OKCHJIOB

OCHOBaHUS: COCTaB, but6mmoreka [JOK
42 KJIaccupuKanys, https://m.edsoo.ru/ff0d

HOMEHKIIATypa 67ca

[Tomyuenue u bu6muorexa [IOK
43 XUMHUYECKHE https://m.edsoo.ru/ff0d

CBOMCTBA OCHOBAHUI 67ca

Kwucimotsr: coctas,

KnaceHpuKaLI, bu6mmorexa [IOK
44 https://m.edsoo.ru/ff0d

HOMEHKJIaTypa ( fee2

3ayanue Ha OI")

[lonyuenue u bubnunoreka LIOK
45 XUMHYECKHE https://m.edsoo.ru/ff0d

CBOMCTBA KUCIOT fee2




Conu (cpennue):

HOMEHKJIATypa, bu6muoteka [IOK
46 CIIOCOOBI TTOTYYCHUSI, https://m.edsoo.ru/00ad
XMUMHYECKHE 9474
CBOIiCTBa
IIpakTnueckas
paborta Ne 6.
Pemienue
bu6nmoreka [IOK
AKCTICPUMEHTAJIbHBIX
47 https://m.edsoo.ru/00ad
3a/1a4 10 TeMe
9b7c
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCIMHEHU I
I'eneTnueckas cBsI3b
bu6mmorexa [IOK
MEXy KlaccaMu
48 HCODLAHITCCKIX https://m.edsoo.ru/00ad
P . 9a50
COCIUHCHHH
O06o006ieHue U bu6nuoreka [JOK
49 CHCTeMaTH3alus https://m.edsoo.ru/00ad
3HaAHUHU 9cb2
KonTponbhas padota
Ne3 o Teme bubnuoreka [JOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad
HEOPraHUYECKUX 9¢la
coeqnuHeHnn"
IlepBbIe NONBITKH
KJIaCCU(PUKAITUU
bubmoreka [JOK
XUMHYECKHUX
51 https://m.edsoo.ru/00ad
s1eMeHTOB. [ToHsATHE 9ffa
O TpyImax CXOJIHBIX -
3JIEMEHTOB
[Tepuoanueckuit
3aKOH H
but6mmoreka [JOK
[lepuonnueckas
52 https://m.edsoo.ru/00ad
CHUCTEMa XUMHUYECKUX
a52c
sanemenToB /J[. W.
Meneneera
TTepHoAbL, Fpymh bubmuoreka [JOK
53 o HH’H ’ https://m.edsoo.ru/00ad
APy as2c
CtpoeHue aToMOB. bub6muorexa [IOK
54 CocTtaB aTOMHBIX https://m.edsoo.ru/00ad
anep. N3otomnsl a342
55 Crpoenue bubnmnoreka [JOK
3IIEKTPOHHBIX https://m.edsoo.ru/00ad




000J104EeK aTOMOB

abbc

AJIEMEHTOB
[Iepuonnueckon
cuctemsl /1. W.
Meupeneena
XapakTepucTruka
XHMHYECKOTO
3JIEMEHTA IO €ro bubnuotexa [JOK
56 MOJIOKEHUIO B https://m.edsoo.ru/00ad
[Tepuoanueckoit al24
cucteme /I. 1.
Meupeneena
3HaueHue
[Tepuoauueckoro
3aKOHa JUIsl pa3BUTUSA bubmuorexa [JOK
57 HayKHU U IPAKTUKH. https://m.edsoo.ru/00ad
J. . MengeneeB — a96e
Y4EHBIN, IEAATOT U
rpaKJIaHUH
Pe3epBHbIi ypOK.
O06006111EHIE U
bu6mmorexa [IOK
CHUCTEeMaTH3aIus
58 . https://m.edsoo.ru/00ad
3HaHUH /
. b33c
Bceepoccuiickas
poBepoyHas padora
KonTponbHas pabota
Ne4 o Teme
bubnuoreka [IOK
«Ctpoenue aroma.
59 https://m.edsoo.ru/00ad
XuMHUecKas CBS3bY /
o b486
Bceepoccuiickas
poBepoyHas pabora
DNeKTpOOTpULATEND
bubnuoreka [JOK
HOCTb aTOMOB
60 https://m.edsoo.ru/00ad
XUMHYECKUX
aabg
3JIEMEHTOB
bubnuoreka [JOK
HNonnas xumu4aeckas
61 https://m.edsoo.ru/00ad
CBSI3b
ac34
KoBanenTtHas butmoreka [JOK
62 MoJsipHas https://m.edsoo.ru/00ad
XHMHYECKasl CBA3b aab8
KosanenTHas bubnuoreka [JOK
63 HEIOoJIApHas https://m.edsoo.ru/00ad
XUMHYECKas CBI3b aab8
64 CrerneHb OKUCICHUS but6mmoreka [JOK




https://m.edsoo.ru/00ad
ae28
OKUCIUTENBHO- bubmuoreka [JOK
65 BOCCTAHOBUTEIbHELIE 1 https://m.edsoo.ru/00ad
peakunu b076
but6mmoreka [JOK
OKHUCIIUTEIN U
66 BOCCTAHOBITE 1 https://m.edsoo.ru/00ad
T b076
Pe3epBHbIit ypoK.
O0600611EHE U
bubnuoreka [JOK
cUcTEMATU3AINA
67 . 1 https://m.edsoo.ru/00ad
3HAHUH 110 TEME
9cb2
«CtpoeHue aToma.
XUMHYECKas CBI3b)»
PesepBHEIl YpOK.
P P bubmmorexa [IOK
O00011eHuEe U
68 1 https://m.edsoo.ru/ff0d
cucTeEMaTU3alus
. 61c6
3HAHUN
OBIIEE KOJIMYECTBO
YACOB I10 68
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9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Jlara
ungposbie
n/ Tema ypoka Bcer  KouTpoibh IIpakTHyeck = H3y4eH
o0pa3oBaTesibHbIE
1 0 ble padoThI ue padboTbl s pecypen
[Tepuoanueckuit
3aKOH.
[Iepuonnueckas bubnmoreka [JOK
cucrema 1 https://m.edsoo.ru/00ad
XUMHYECKHUX b59e
anemenToB /l. W.
Menneneena
3aKOHOMEpPHOCTHU
B U3MEHEHUU
CBOICTB bu6mmoreka [IOK
XUMHAYECKAX 1 https://m.edsoo.ru/00ad
3JIEMCHTOB b6b6
MEPBBIX TPEX
MEepUOJI0B
Knaccudukanus u
HOMeHKNATYpa bubmuorexa [JOK
S —— 1 https://m.edsoo.ru/00ad
b7e2
BEILIECTB
Buner
XAMHYECKOU bu6nuoreka [JOK
CBSI3U W TUIIBI 1 https://m.edsoo.ru/00ad
KPUCTAJUIMYECKUX bac6
pemeToK
Kontponbnas
paborta Nel mo
TeMe
«IToBTOpenue n | 1
yriryonenue
3HAaHUN OCHOBHBIX
pa3nennoB Kypca 8
KJ1acca»
Knaccudukanus
XUMHUYECKUX bubmuorexa [JOK
peakuuii no 1 https://m.edsoo.ru/00ad
pa3IM4YHBIM beb0
MpU3HAKaM
[TousTHE O | bubmuotexa [JOK
CKOPOCTH https://m.edsoo.ru/00ad




XUMHYECKOM
peaKkiuu.
ITonsaTue o
TOMOTE€HHBIX U

be9a

TUAPOJIA3E COJICH

reTepOTeHHBIX
peaKkuusx
IlonsTue o
XUMHYECKOM
paBHOBECHH.
DaKTOpHI,
BIIMSIIOLIIAE HA bubmuorexa [JOK
8 CKOpOCTb https://m.edsoo.ru/00ad
XMMUYECKON c28¢
peakuuu u
MOJI0KCHHUE
XUMHYECKOTO
paBHOBECHS
OxucnurenbHo- Bu6anoreka IIOK
9 BOCCTaHOBHUTEIILH https://m.edsoo.ru/00ad
bI€ pEaKLuu cade
Teopus
3JIEKTPOJIUTHYECK
B — bu6mmoreka [IOK
10 https://m.edsoo.ru/00ad
CunbHbIE U
cd68
cnabbIe
AIEKTPOIUTHI
HonHnble bu6mmoreka [IOK
11 ypaBHEHUSA https://m.edsoo.ru/00ad
peakuui d448
XUMHYECKHUE
CBOMCTBA KUCJIOT
1 OCHOBaHHH B bu6mmoreka [IOK
12 CBETE https://m.edsoo.ru/00ad
MIpEeACTABICHUI 00 d5d8
AIEKTPOIUTHIECK
OH THCCOINAINU
XuMuyeckue
CBOICTBA COJIeH B
bu6nuoreka [JOK
13 CBeTe . https://m.edsoo.ru/00ad
MIPEACTABICHUI 00 d8b2
AIEKTPOIUTHIECK
Ol JrccoIanu
HomsiTie o bu6mmoreka [JOK
14 https://m.edsoo.ru/00ad

dod4




O0600111eH1E U

bu6mmoreka [IOK

15 CUCTEeMaTHu3alus https://m.edsoo.ru/00ad
3HAHUU dd12
[IpakTnueckas
pabora Ne 1. bubnuoreka [JOK
16 «Pemenue https://m.edsoo.ru/00ad
JKCIIEPUMEHTAJIbH dbfa
BIX 3aJ1a4»
KonTponbhas
pabota Ne2 o
TEME
bu6mmoreka [JOK
«OIJIEKTPOIUTHYEC
17 https://m.edsoo.ru/00ad
Kasi JUCCOLMAIIM.
dec0
XUMHUYecKue
peaxkuuu B
pacTBopax»
Oo6mas
XapaKTEePUCTHKA
bubmuoreka [JOK
raJIoreHOB.
18 https://m.edsoo.ru/00ad
XUMHUYecKue
" dfe2
CBOMCTBa Ha
MpUMepe XJopa
XJI0pOBOAOPOA.
ConsgHas KuCJIoTa,
bu6mmoreka [{OK
XHUMHYECKHE
19 . https://m.edsoo.ru/00ad
CBOICTBA,
el04
MOJIyYEHHUE,
MPUMEHEHUE
IIpakTnueckas
pabota Ne 2 o
bu6mmoreka [IOK
teme «llomyuenue
20 . https://m.edsoo.ru/00ad
COJISSHOH KMCJIOTHI,
. €348
n3yueHue eé
CBOMCTBY
Breraucnenus 1o
YpaBHEHUSIM
XUMHUYECKUX bu6mmoreka [IOK
21 peakuui, eciu https://m.edsoo.ru/00ad
OJHH M3 e488
pearcHTOB JIaH B
Hn30BITKE
Oo6mas
Bbu6nmuoreka [JOK
XapaKkTepUCTUKA
22 https://m.edsoo.ru/00ad
ayieMeHToB VIA- c64a

TpyHIbI
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AnnoTponHsie
Moaudukanuu
CepBL.
Haxoxnenue
Cephl U €€
COETUHEHUH B
MpUpoeE.
XHUMHYECKHE
CBOMCTBA CephI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ad
eb4a

24

25

26

CepoBoniopo,
CTpOEHHe,
dbuzndeckue u
XUMHYECKHE
CBOICTBaA

OKcupl cepsl.
CepHas KucIoTa,
(buzndeckue u
XUMUYECKHE
CBOMCTBA,
MIPUMEHEHUE

XUMHYECKHE
peakuuu,
JIeXKaIe B
OCHOBE
MIPOMBIIIIIICHHOTO
crocoba
MOJTyYEHUs
CEpPHOM KHCIIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY>Karoleu
cpeasl
COETMHEHUSIMU
cepol

bubmuorexa [JOK
https://m.edsoo.ru/00ad
€802

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
ea2l

bu6nuoreka [JOK
https://m.edsoo.ru/00ad
ec8a

27

Brruucnenue
MacCOBOHU JOJIN
BBIXOJa MPOIYKTA
peakuuu

bu6mmoreka [{OK
https://m.edsoo.ru/00ad
ec8a

28

Obmas
XapaKTEePUCTHKA
31emMeHTOB VA-
rpynmsl. A30T,
pacrnpocTpaHeHHe
B IIPUPOJIE,
¢buznueckue u
XUMUYECKHE

bu6nmuoreka [JOK
https://m.edsoo.ru/00ad
eecab




CBOMCTBA

AMMmuak, ero
(buzndeckue u

bubmuoreka [JOK
XUMUYECKHE
29 . https://m.edsoo.ru/00adf
CBOICTBA,
004
MOJTy4eHUe 1
MIPUMCHECHHE
[IpakTuueckas
paborta Ne 3 mo
bu6mmoreka [JOK
teMe «llomyuenue
30 https://m.edsoo.ru/00adf
aMMHaKa,
180
W3YYCHHE €ro
CBOMCTBY
ABOTHasI KUCIIOTA,
N bu6mmoreka [IOK
e pusndeckue u
31 https://m.edsoo.ru/00adf
XUMUYCCKHC
. 306
CBOICTBa
Hcnons3oBanue
HUTPATOB M COJICH
aMMOHHUS B
KauecTBe
MUHEPATLHBIX
. bubmuorexa [JOK
ya0OpeHui.
32 https://m.edsoo.ru/00adf
XUMHYECKOE 518
3arpsAA3HEHUE o
OKpPY’Karolleu
cpenbl
COCTMHCHUSMU
azoTa
®ocdop. Oxcun
docdopa (V) u
¢bochopnas
bu6nuoreka [JOK
KHCJIOTA,
33 https://m.edsoo.ru/00adf
buzndeckue n
68a
XUMUYECCKHE
CBOICTBA,
MOJTy4YeHue
Hcnonb3oBanue
dbocdaroB B
KauecTBe
bu6nuoreka [JOK
MUHEPATHLHBIX
34 . https://m.edsoo.ru/00adf
yInoOpeHuit.
€20
3arpsi3sHEeHuE

IIPUPOHON Cpebl
dbocharamu




Yraepon,

pacrpocTpaHeHue
bu6mmoreka [IOK
B IIpUpO/IE,
35 https://m.edsoo.ru/00adf
(buzndeckue u
d9¢
XUMUYCCKHE
CBOICTBA
Oxcupl
yriepoja, ux
(dbuzndeckue u
XUMUYCCKHE
. bubmuorexa [JOK
CBOMCTBA.
36 https://m.edsoo.ru/00adf
DKOJOTHYECKUe
ebe
IpOo0JIEMBI,
CBSI3aHHBIC C
OKCHJIOM
yriepoaa (IV)
S bu6mmoreka [IOK
37 . https://m.edsoo.ru/00ae
KHCJIOTa U €€ COJTH
006¢
IIpakTnueckas
pabota Ne 4 o
teme "[lonyyenune bubnuorexa [JOK
38 YTJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00ae
KauecTBennas 027¢
peakmus Ha
KapOoHaT-1OoH"
[TepBoHavanbHBIC
TTOHATHS 00
bubmuorexa [JOK
OpPTaHHYECKUX
39 https://m.edsoo.ru/00ae
BEIIIECTBAX KaK O
054e
COCTMHEHMSIX
yriaepona
N bu6mmoreka [IOK
Kpemnuii u ero
40 https://m.edsoo.ru/00ae
COEIMHEHHUS
080a
IIpaxTrueckas
pabota Ne 5.
Pemenue
bu6nuoreka [JOK
IKCIIEPUMCHTAITBH
41 LIX 38744 110 TeMe https://m.edsoo.ru/00ae
Aat 0bf2
«Baxueiimue
HEMEeTaJUTbl U UX
COCIMHEHUS
Konrtponbnas bubnmnoreka [JOK
42 paborta Ne3 mo https://m.edsoo.ru/00ae

TEMC

0el8




«Baxneuime
HEMETAJJIbI U UX

COCTMHEHHUS
O61mas
XapaKTEePUCTUKA
XUMHUYCCKUX
3JIEMEHTOB —
METaJLJIOB.
MeTtanauueckas Bbu6nuoreka [JOK
43 CBSI3b U https://m.edsoo.ru/00ae
METaJInIecKast 103e
KpUCTAJUTHYECKas
pemeéTka.
duznveckue
CBOMCTBa
METAILJIOB
XuMHYECKHE
CBOMCTBa
METAJIJIOB. bu6nmuoreka [IOK
44 DIEKTPOXUMHUYIEC https://m.edsoo.ru/00ae
KUH psij 1156
HanpsHKeHUH
METAILJIOB
OO6re crmocoOb!
MOy YEHUS
METaJLJIOB.
CnaBbl.
Brrunciaenus no
ypABHEHMM bu6mmoreka [IOK
45 https://m.edsoo.ru/00ae
XI/IMI/ILIef)KI/IX 1156
peakiuii, eciu
OJIVH U3
pearcHTOB
COJICPKUT
MIPUMECH
IlonstHe o bu6nuoreka [JOK
46 KOppO3UH https://m.edsoo.ru/00ae
METAJIOB 1278
[{enoumbre bubmuoreka [JOK
47 MOTATTLL https://m.edsoo.ru/00ae
14b2
Oxcunael u bu6mmoreka [IOK
48 TUAPOKCH]IBI https://m.edsoo.ru/00ae
HaTpUs U Kaaus 14b2
49 Iemouno3eMenbH Bubmmorexa [IOK

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




bIC MCTAJJIbI —

KaJILIIUU U
MarHui
Baxwuerimue bubmuorexa [JOK
50 COCTMHEHUS https://m.edsoo.ru/00ae
KaJIbLIAs 15e8
O060011eHE U
51 cUCTEMaTH3aIsI
3HaHUH
JKEcTrocTh BOJIBI bubmuorexa [JOK
52 U CIIOCOOBI €€ https://m.edsoo.ru/00ae
YCTpaHEHUs 1886
[IpakTrueckas
pabota Ne 6 o bubnuoreka [JOK
53 Teme "JKECTKOCTh https://m.edsoo.ru/00ae
BOJBI 1 METOBI €€ lae8
ycTpaHeHus"
bu6mmoreka [IOK
54 AnroMuHmi https://m.edsoo.ru/00ae
1c64
AmdoTepHbIe bubnuoreka [JOK
55 CBOICTBa OKCHJIA https://m.edsoo.ru/00ae
W THAPOKCHIA 1c64
bubmuorexa [JOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
Okcuapi,
FHAPOKCHIBI 1 bubnuoreka [JOK
57 https://m.edsoo.ru/00ae
conu xene3a (I1) u 35¢6
xenesa (I11)
O6o06menue n
58 CHCTEMAaTH3aIHs
3HaHUI
[IpaxTrueckas
paborta Ne 7.
Pemienne
JKCIIEPUMEHTATbH bubmorexa HOK
59 https://m.edsoo.ru/00ae
BIX 3aJ1a4 10 TEME 3de8
«Baxneiimue
METaJLIbI U UX
COCIUHCHHS
Brrunciaenus no
bu6mmoreka [IOK
60 YPABHEHIAM https://m.edsoo.ru/00ae
XUMHUYECKUX

peakuuii, eciau

1750




OJIMH U3
peareHTOB J1aH B
HU30BITKE UJIN
COJICPIKHUT
MIPUMECH.
Breranciaenus
MacCOBOH JOJIH

BBIXOJa POJYKTA

peakiuu

0O0001IeHE "

61 cUCTEMaTH3aIsI
3HAaHUH
Konrponbnas
pabota Ne4 o
TEME
62 .
«Baxneimme
MeTaJUIbl U UX
COEIMHEHUS
BemtectBa n
bubmuorexa [JOK
MaTrepuabl B
63 . https://m.edsoo.ru/00ae
IOBCEIHEBHON
3150
JKU3HU YeJI0BEKa
XHUMU4ecKoe
3arpsi3HEHHE
S bu6mmoreka [{OK
64 p yH ( https://m.edsoo.ru/00ae
cpea 4270
o MaTepua
YUHTEIS )
Ponb xumun B
bu6mmoreka [IOK
pelieHnn
65 S — https://m.edsoo.ru/00ae
SKOJIOTUYEC 4770
npobiem
Pe3epBHEI YPOK.
P P bu6mmoreka [IOK
O0600111EHIE U
66 https://m.edsoo.ru/00ae
CHCTEMAaTH3aLHS
. 0dOa
3HAHUI
Pe3epBHEII YPOK.
P P bubmuorexa [JOK
O0600111EH1E U
67 https://m.edsoo.ru/00ad
CHCTEMATH3ALUS
N b33c
3HAHUI
Pe3epBHEI YPOK.
P P bubmuoreka [JOK
O060011eHE U
68 https://m.edsoo.ru/00ad
CUCTEMATHU3AIH 9ch2

3HAHUH




OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOM ITIPOT'PAMMBI

8 KJIACC
Kona .,
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
MPOBEPAEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUA
pe3yJjbTara
1 ITo Teme: «IlepBoHaYaIbHBIC XUMUYECKUE TOHATHUS»
pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKUX TOHSTHUW: aToOM, MOJIEKYJa,
XUMHUYECKUA DJIEMEHT, TMPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpOHAST W HEOJHOPOJHAs), BAJCHTHOCTh, OTHOCHTEIIbHAs aTOMHas H
MOJIEKYJIIPHASI Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBast
1.1 JIOJIT XMMHUYECKOTO 3JIEMEHTAa B COCIMHCHHH, MOJISIPHBIH OOBEM, XMMHUYECKas
peaxnus, KiaccuuKaiys peakiuii: peakiuu COSTMHEHUS, PEaKIIUU Pa3I0KECHHUS,
peakuu 3aMelieHUs, peakIMu OOMEHa, 3K30- M JHJOTCPMUYECKHE PEaKIIHH,
TEIUIOBOM A (EKT peakIuu, pacTBOp, MaccoBas JOJS BemecTBa (IIPOIEHTHAsS
KOHIICHTpAIIUs) B PaCTBOPE
15 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHUA W MPUMEHSTH
. 9T TIOHATHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUN
13 HCIONIb30BaTh XMMHUYECKYI0 CHMBOJIMKY MJIsi COCTaBJieHHsS (DOpMYN BEIIECTB U
' YPaBHEHUN XUMHUUYECKUX PEaKINil
14 pacKpbIBaTh CMBICIT 3aKOHOB COXPaHEHHUsI MacCChl BEILIECTB, IOCTOSIHCTBA COCTABA,
. ATOMHO-MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaJIpo
1.5 OTpeEATh BaJICHTHOCTh aTOMOB AJIEMCHTOB B OMHAPHBIX COSAMHEHUAX
L6 KJIacCU(PUIIMPOBATH XUMUYECKUE PEaKIUH (110 YUCITY U COCTaBYy YYaCTBYIOIIUX B
. peaKIMy BEIIECTB, IO TEIUIOBOMY P PEeKTyY)
1.7 BBIYUCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB
1.8 BBIYHCTISATH MAaCCOBYIO JIOJTF0 XUMUYECKOTO AJIEMEHTa 0 (hopMyJie CoOeTMHEHUS,
1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 MIPUMEHSTh €CTECTBEHHOHAYYHBIE METOIbI TO3HAHUS — HAOIIO/IEHUE, U3MEPEHUE,
' MOJICJIMPOBAHUE, IKCIIEPUMEHT (peaTbHbIN 1 MBICJICHHBIH )
2 ITo Teme: «BaxkHeiime npeacTaBUTEIM HEOPTaHUYECKUX BEIIECTBY
51 pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKUX TOHATHM: OKCHJ, KHCIIOTa,
' OCHOBaHHE, COJIb
55 ONpeaeisaTh IPUHAIEKHOCTb BEIIECTB K ONPEIIEHHOMY KJIACCYy COETMHEHUN 110

dhopmynam

23 KJIaccu(UIMpPOBaTh HEOPraHMYECKHE BEIIECTBA
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XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA  BEILECTB
pa3IMYHBIX KJIACCOB, IOATBEPKAasl ONHMCAHWE NPUMEPAMH MOJIEKYJSPHBIX

YPaBHEHUH COOTBETCTBYIOIIMUX XUMUYECKUX PEAKIUI

2.5

IMPOrHO3UPOBATH CBOMCTBa BEMISCTB B 3aBHUCHMOCTH OT HX Kauye€CTBECHHOTO
COCTaBa, BO3MOXHOCTH HNPOTEKAHUA XUMHYECCKUX HpeBpaH_IeHI/Iﬁ B pas3IM4YHbIX

YCIIOBHSIX

2.6

CIIeIOBATh MpPABWJIAaM TIOJIb30BAHUS XHUMHUYECKOW MMOCYI0W M J1abopaTOpHBIM
00opyTIoBaHUEM, a TAKXKE MPaBUIIAM OOpAIICHHS C BEIICCTBAMH B COOTBETCTBHUU C
HUHCTPYKIMSMH TI0 BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB II0
MOJYYCHHIO ¥ COOMPAaHUIO Ta3000pa3HbIX BEIISCTB (BOAOpPOJAA M KUCIOPOAA),
MPUTOTOBJICHHIO PACTBOPOB C OMPEAEIEHHON MacCOBOM J0JiCH pacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATbL W IMPOBOAHUTL XHUMHUUYCCKHUC OKCIHCPUMCHTHI 110
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEeH M KHUCIOT C TOMOIIBI0 HHIMKATOPOB

(;makmyc, GperondranenH, METHIIOPAHXK U IPyTHE)

2.7

IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKON PEaKLIUA

ITo Teme: «Ilepmomanueckuit 3akoH u llepuogmyeckas cucremMa XUMHYECKUX
snementoB J[. WM. MenaeneeBa. CtpoeHue aTtoMoOB. XHUMHYECKass CBS3b.

OKHCINTEIBHO-BOCCTAHOBHUTCILHBIC pCaKkuum»

3.1

3.2

33

PACKPBIBATE CMBICJI OCHOBHBIX XUMHWYCCKHUX MMOHSATHUH: AApPO aToma, BHCKTpOHHLIﬁ
cloit aToMa, aTOMHas 0p6I/ITaHB, paanyc atoMa, XUMHUYCCKas CBA3b, IIOJISApHAA U
HCIOJIsIpHAad KOBAJCHTHAA CBA3b, 3JICKTPOOTPULATCIBHOCTH, MOHHAA CBsA3b, HOH

KaTHuOH, aHHOH, CTCIICHb OKUCJICHUA
KJ'IaCCI/I(I)I/II_II/II)OBaTL XUMHUYCCKUC 3JICMCHTLI

ONUCHIBaTh U XapakTepus3oBaThb TabauuHyio ¢opmy Ilepuoanueckoil cucremsl
XMMHUYECKHX 3JI€MEHTOB: Pa3JInyaTh MOHATHS «IJ1aBHas NoArpynna (Arpynmna)» u

«moboynas noarpymnna (brpynmna)y, «manbie» U «00IbIINE» EPUOIBI

3.4

packpeiBaTh  cmbicin  Ilepuogmueckoro  3akona .M.  MeHnneneena:
JEMOHCTPUPOBATh  NOHMUMAaHUE  MEPUOAMYECKON  3aBUCHMOCTH  CBOMCTB

XHUMHUYCCKUX 3JIEMEHTOB OT HUX ITOJIOKCHUS B HepnozmquKoﬁ CHCTEMCE

3.5

3.6

COOTHOCUTH O0O3HAa4YeHUs, KOTOphie HMEITCsS B Tabmume «llepuomnyeckas
cucteMa xXuMudeckux aneMeHtoB .M. MeHzaeneeBa»y ¢ YHCIOBBIMH
XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB M 3apsia

A1pa, 00IIIee YUCIIO IIEKTPOHOB U PACIPEICICHNE UX 110 3JICKTPOHHBIM CIIOSIM)

OIpPEACIATh CTCIICHb OKHUCJICHHUA 3JICMCHTOB B 6HHapHI>IX COCIUHCHHUAX

3.7

OnpeaesaTh BUJ XUMHUUECKOU CBsI3U (KOBAJIEHTHAsI U MOHHAS) B HEOPTaHUYECKUX

COCIUHECHHUAX




9 KJIACC

Kox
NMpoBepsieMoro
pe3yJjbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM

o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

ITo Teme: «BeliecTBO 1 XUMUYECKasT pEaKIUs»

1.1

1.2

1.3

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX HOHSITUH: PAacTBOpP, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOIUTUUYECKAs AMCCOLMALNS, PEaKIMM HMOHHOTO OOMEHa,
KaTajan3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pPEaKIIMH,
OKHCJIUTEIbHOBOCCTAHOBUTENBHBIE ~ PEAKIUM, OKUCIUTEIb, BOCCTAaHOBUTEID,
OKHCIIEHHE U BOCCTAHOBJICHME, aJUIOTPOMUs, aM(pPOTEpPHOCTb, XMMHUUYECKasl CBS3b
(xoBaJIeHTHasi, NOHHAsI, METAJUIMUECKas), KpUCTa/NIMYecKasl pelérka, CIUIaBbl,

CKOPOCTb XHMHYSCKOHN peaKnuu
HWIUTIOCTPUPOBATH B3aMMOCBA3bL OCHOBHBLIX XHMHUYCCKHX MOHATHH H IIPUMCHATH
OTHU IIOHATHA IIPU OITMCAHUU BCUICCTB U UX npeBpameHHﬁ

COCTaBJIAITh YPABHCHUS SHGKTpOHHTI/I‘{eCKOﬁ Jucconmanm KHCIIOT, mejaoue u

COJIEH, TIOJIHBIE ¥ COKpAIIEHHBIEC YPABHEHMSI pEeaKIMii HOHHOTO 0OMEHa

1.4

1.5

2.1

2.2

PaCKpLIBATb CYIITHOCTb OKHCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

oCcpeACTBOM COCTABJICHHUSA 3JICKTPOHHOTO OajaHca 3THUX peaKHI/Iﬁ
IIpOBOANTH paC‘léTH 10 YPaBHCHUIO XUMHUYECKOM pCaKiuu
ITo Temam: «HemMeTannsl U X COSIUHEHUS» U «MeTallIbl U UX COSTUHEHUSI

XapaKkTepu30BaTh (OMHUCHIBATH) O0IIKE U cienupUuecKne XUMUYECKUe CBOMCTBA
MPOCTBIX W CIOXKHBIX  BEIIECTB, TMOATBEPXKIAs ONHCAHWE MpUMEpaMu

MOJICKYJISIPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

COCTaBJIATH YpaBHCHUA peaKHI/IfI, MOATBEPKAAOIIUX CymCCTBOBAHUC

TeHETUYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MPOrHo3npoOBaATh CBOMCTBa BCUICCTB B 3aBUCUMOCTH OT HX CTPOCHUA,

BO3MOXHOCTH ITPOTCKAHUA XUMHYCCKUX HpeBpaHleHHﬁ B PA3JIMYHBIX YCIIOBHUAX

2.4

cleIoBaTh IpaBWJIaM TOJb30BAaHUS XHMMUYECKOW MOCyAOH M J1ab0paTOpHBIM
000pyJ0BaHUEM, a TaKXKe MpaBUiIaM 0OpallieHHs ¢ BEIECTBAMU B COOTBETCTBHHU C
WHCTPYKIHSMHU TI0 BBIOJHEHHUIO JIAOOPATOPHBIX XWMHUYECKHX OIBITOB TIO
MOJIyYCHUI0 U COOMpaHUIO ra3000pa3HBIX BEMIECTB (aMMHAKa U YIIEKUCIOrO

rasa)

2.5

MPOBOJUTH pPEaKIMH, IMOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB pPa3iIMYHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJOPHUA-, OPOMHUI, WMOAUI, KapOOHAT,
dbocdar, cwiukar, cynbhaT, THUIPOKCHUIAMOHBI, KATHOHBI AaMMOHHS, HWOHBI

HU3YYCHHBIX MCTAJIJIOB, MPUCYTCTBYIONIUC B BOJHBIX PACTBOPAX HCOPraHUICCKUX




BCIICCTB

3 ITo Teme: «XuMus U OKpyKaroas cpeaa»
31 PacKpbIBaTh CMBICI OCHOBHBIX XuMudeckux nouarui: [IJ1K BemecTsa; kopposus
' METaJIJIOB
IIPUMEHATH OCHOBHBIC OIIEpAllMU MBICIUTEIBHON NEATEIbHOCTH — AaHAIN3 U
CHHTE3, CpaBHEHHE, OO0OOIIEeHHE, CHUCTEeMATU3alHI0, BBIABICHUE IPUYUHHO-
3.2 CJIEICTBEHHBIX CBA3EH — JUIsl U3y4YECHMsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUA;

CCTCCTBCHHOHAYYHBIC MCTOABI IIO3HaHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIBbHBIA U MBICJICHHBIN)




IMPOBEPAEMBIE QJIEMEHTBI COAEP) KAHUSA

8 KVIACC

Kox

IIpoBepsieMblIii 371eMEHT COAEPKAHUS

1

HepBOHa‘-IaJIbHBIG XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posb XMMHUM B KU3HU 4Y€JIOBEKAa. XHMHUS B CHCTEME HayK. Tema u

BCIIIECTBA. du3nyeckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOSIHHEC BCIICCTB

1.2

ITonate o w™Meromax IO3HaHUS B xXuMHHA. Yucrtele BemecrBa U cMmecu. CriocoObl

paszaeneHust cMecen

1.3

1.4

1.5

1.6

ATOMBI U MOJICKYIJIBI. Xumuueckue daeMeHThl. CHMBOJBI XHMHUYECKHUX D3JIEMEHTOB.

HpOCTHe X CJIO0KHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOC YUCHHUC

Xumuyeckass ¢opmyna. BaleHTHOCTH AaTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemnlecTB. OTHocuTenbHas aroMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHAs Macca. MaccoBas 0JIs1 XMMUYECKOT0 3JIEMEHTA B COCIUHEHU U

KonuuectBo BemectBa. Monb. MosnsipHas Macca. B3auMoCBsI3b KOJIMUECTBA, MAacChl U
qHcia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacy€rel mo popMynam XUMHYECKUX COSAMHEHHUHA
@u3znueckrue U XUMUYECKUE SIBICHUS. XHUMHUYECKas peakuus M €€ NpHU3HAKU. 3aKOH
COXpaHEHMsI Macchl BeUIeCTB. XHMHUYECKHe ypaBHeHMs. Kiraccumpukamuss XUMHYECKHX

peaxiuit (CoeAMHEHUs, pa3lI0KEHHUs, 3aMeIIeHHs, 00MEHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCYA0H, ¢ paBuiiaMu paboThI B
naboparopuu U npuémMamu oOpallleHusi ¢ J1a00paTOpHbIM 000pYyAOBAaHHUEM, U3YUYEHHE WU
onucaHue (U3NYECKUX CBOICTB 0Opa3lOoB HEOPraHUMYECKUX BEIIECTB, HaOIIOJCHHE
¢u3nueckux (IUIaBI€HUE BOCKA, TAasHHUE JIbJla, paCTHMpAaHUE caxapa B CTYyNKE, KUIIEHUE }
KOHJIEHCAllUs BOJIbl) M XMMUYECKHX (TOPEHHE CBEUH, TPOKAIMBAHNE METHON MPOBOJIOKH,
B3aMMOJICIICTBHE Mela C KHCIOTOH) sIBI€HUI, HAOMIOJEHHWE W ONUCaHUE IPHU3HAKOB
IIPOTEKAaHUsl XMMHUYECKUX peakuuil (paslokeHHe caxapa, B3aUMOACHCTBHE CEPHOI
KHCIIOTBI C XJopuaoM Oapus, pasnoxkeHue ruiapokcuga meau(ll) mpu HarpeBanum,
B3anMoJieiicTBre xkene3a ¢ pactBopoM conu menu(ll), mzydenue cmocoOoB pazieneHus
cMecel (C TMOMOIIBIO MarHura, (WIbTPOBAHME, BBINAPUBAHUE, TUCTHIUISLIMS,
xpomarorpagusi), MpOBEJACHUE OYHUCTKU TOBAPEHHOW COJM, HaOJIOJEHHWE M ONHCaHHE
Pe3yJIbTaTOB MPOBEICHHUS OIbITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MAacChl, CO3/JaHHe

MoJieTIel MOJIeKY (IIapOCTEPKHEBBIX )

Baxkueiiue npeacTaBuTeNM HEOPraHUIECKUX BEILECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — 3J€MEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucnopoga B mpupojae, (u3nueckue M XMMHYECKHE CBOWCTBA (peakuuu

ropenusi). Oxcugsl. Ilpumenenune kucinopoma. CrnocoObl MOMyYeHHS KHUCIOpOJa B




nabopaTopud U TNpOMBIIUIEHHOCTH. KpyroBopor kuciopoxga B mnpupoae. O30H —

aIJIOTpOIHAs MO (UKALMS KHCIOpOia

2.2

TennoBoir 3PdeKkT XUMHUYECKOW pEakiuud, TEPMOXMMHYECKHUE YpPaBHEHHUsS, 3K30- H
SHAOTEPMUYECKUE peakUuu. TOIIMBO: yroib W METaH. 3arps3HEHHUE BO3AyXa, YCHUIICHHE

napHUKOBOTO A deKTa, pa3pylieHue 030HOBOTO CIIOS
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Bonopox — anemeHT 1 npoctoe BeniecTBo. HaxoxkaeHnue Bogoposaa B npupoae, pusndeckue u

XHUMHUYECCKUEC CBOﬁCTBa, IMPUMCHCHUC, CIOCOOBI IMOJIy4YCHMUI. Kucnore! u conu

Mounsipablit 00BEM ra3oB. PacuéTel o XUMUYECKUM YPaBHEHUSIM

2.5

2.6

®dusnyeckre CcBOWCTBAa BOJbl. Bona kak pactBopurenb. PacTtBopel. HackineHnueie u
HEHACHIIICHHBIE PaCTBOPHI. PacCTBOPUMOCTH BeIIECTB B Bojie. MaccoBas 10Ji BEIlleCTBa B
pacTBope. XUMHUECKHE CBoicTBa BOJbIl. OcHOBaHMs. Pojib pacTBOpOB B mpupojie U B
YKU3HH yesoBeka. KpyroBopot BojbI B mpupoie. 3arpsisHeHHE MPUPOIHbIX BoJ. OXpaHa u

OUYUCTKA NPUPOAHBIX BOJ

Knaccudukanust Heopranmdecknx coeauHeHuid. Oxcunpl. Knaccmdukanms OKCHIOB:
cojeoOpasyrome (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U  Hecoyieo0pas3yromme.
Homenknatypa okcugoB. dusnueckne M XHUMHUYECKHE CBOWCTBa OKcUIOB. [lomydenue

OKCHUI0B

2.7

OcnoBanusa. Knaccudukanuss ocHOBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Howmenxknarypa ocHoBanuii. dusnueckue U XMMHYECKHUE CBOMCTBA OCHOBaHUM. [lonyuenue

OCHOBAaHHUU

2.8

KucnoTsr. KJ'IaCCI/I(l)I/IKaI_II/IH KHCJIIOT. HOMCHKJIaTypa KHUCJIO0T. PUBNYECKHE M XUMHYECKHUE

cBoycTBa KMCIOT. P aktuBHOCTH MeTauioB H.H. bekeroa. [lonydenue kucnor

2.9

2.10

2.11

Comu. Homenkmatypa coneil. @usnueckue U XUMUYECKHUE CBOMCTBa coiiedd. [lomydenwue

coJien
['eneTnueckas CBA3b MEXAY KJIaCCAMH HEOPTAHUUYECKUX COEAMHEHUI

XHWMHUYECKUN 3KCIEPUMEHT: KaueCTBEHHOE OIPEACIECHUE COAEPKAHUA KHUCIOpoJa B
BO3yX€, IOJy4EeHUE, COOMpaHMe, PpAclO3HABaHHME M HU3yYEHHE CBOICTB KHCIOPOJA,

Ha6HIOIleHI/IC B3aPIMO,Z[eI>'ICTBPI$I BCIICCTB C KHCIOPOAOM M YCJIOBHUA BO3HHUKHOBCHHUA U

MpeKparieHus: TopeHus (moxapa), O3HAKOMJICHHE C 0Opas3llaMu OKCHIOB U OMHCAHHE HX

CBOWCTB, TIOJIyueHHe, COOMpaHue, pacro3HAaBaHHME M M3YUYCHHE CBOWCTB BOJOpOJA
(ropenue), B3ammoseiicTeue Bomopona ¢ okcumom meau(ll) (Bo3mMoxHO HCMOIB30BaHME
BUJICOMATEPHAJIOB), HAOIOJeHHE 00Pa3LIOB BEIIECTB KOJINYECTBOM | MOJIb, HCCIIEJOBAHUE

0COOCHHOCTEM pacTBOPEHMs] BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO, MPUTOTOBIICHUE
pacTBOPOB C ONpPEAETEHHON MACCOBOM J0JIE paCTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUE

BOABI C  MeTajulaMd  (HaTpueM M KajibluueM)  (BO3MOXKHO  HCHOJb30BaHHE
BHUJICOMATEPHUAIIOB), OINPEACICHUE PpAcCTBOPOB KUCIOT M IIEJIOYEH C TOMOILBIO

HUHIUKATOPOB, HCCIICAOBAHUC O6p33HOB HEOPraHNM4YE€CKNX BEIICCTB Pa3IMYHBIX KJIaCCOB,

\




HAOJIOIGHNe W3MEHEHMs OKpPacKH HMHJIUKATOPOB B pPAcTBOpax KHCIOT M IIeNoueid,
n3ydeHue Bi3ammojercTBus okcuaa meau(Il) ¢ pacTBOpoM cepHOM KHCIIOTBI, KHCIOT C
METaJUIAMM, PEaKUUd HEUTpaIM3aluHd, IOJyYEeHUE HEpPaCTBOPUMBIX OCHOBAHMHM,
BBITECHEHHE OJIHOTO MeTajla APYIMM M3 pacTBOpa COJIHU, PEUIEHUE 3KCHEPHUMEHTAIbHBIX

3a7a4 Mo TemMe «BakHeuIne Kiaccbl HEOPraHUYECKUX COCTUHEHUI»

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XUMHAYECKHUX 1eMeHToB J[.H.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKast CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBLHbIE

peakuuu

3.1

3.2

HepBbIe IOIIBITKH KJ'IaCCI/I(l)I/IKaI_[I/II/I XHMHYECKHX 31eMeHTOB. [loHsaTHE O I'pynmnax CXOAHBIX
9JICMCHTOB (H.ICJIO‘IHBIG U IICJIOYHO3CMCIIBHBIC MCTAJlJIbl, TaJIOTCHbI, WHCPTHBLIC ra31,1).

DeMeHTHI, KOTOpble 00pa3zyoT aMmpOTepHbIe OKCHABI U THAPOKCHIBI

[lepuonnueckuii 3akoH. Ilepmogmyeckas cucrema Xumudeckux siaeMentoB JI.U.
MenpeneeBa. KoporkonepuoaHas u JyimHHONepruoaHas (Gopmsl [lepuonndeckoii cuctemsl
xumuueckux viemeHtoB .M. MenneneeBa. Ilepuonsl m rpymnmbsl. OU3HYECKUI CMBICI

MOPAAKOBOI'0O HOMEpa, HOMEPOB NICPUOJa U I'PYIIILI 2JICMCHTA
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3.4

Crpoenne artomoB. CocraB aromubix sjaep. M3otomel. Onexktponbsl. CrpoeHue
JIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XMMHYecKUX 3yieMeHTOB [lepuonndeckoit
cucremsl J[.M1. MenzaeneeBa. XapakTepUCTHKa XUMUYECKOTO 3JIEMEHTA 110 €T0 MOJI0KEHHUIO

B Ilepuoanueckoit cucreme /.M. Menaeneena

3aKOHOMEPHOCTH U3MEHEHMS pailyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJJIMYECKUX CBOMCTB 110 rpymmnam u nepuojam. 3Hadenue Ilepuoanueckoro 3akoHa
u Ilepuoanyeckolt CUCTEMbl XMMUYECKHUX JIEMEHTOB JUIS Pa3BUTUS HAyKH U TPAKTHKH.

JI.1. MenneneeB — y4€HbI U rpakx1aHUH

3.5

3.6

Xumuyeckas CBSI3b. KoBanentHas (momnsipHast " HETIOJISIpHAS ) CBSI3b.
DNEeKTPOOTPULIATEIbHOCTh XUMUUECKHUX 31€MEHTOB. MIOHHAsI CBS3b

Crenens okucieHusA. OKHCINTEIIFHOBOCCTAHOBUTEIBHBIC pPCaKkmum. HpOIIGCCI)I OKHCJICHUA

H BoccTaHOBJIEHHST. OKHCIIMTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKUH DKCIEPUMEHT: H3y4YeHHe OOpaslloB BEIIECTB METAIJIOB W HEMETAaJlIOB,
B3aUMOJICHCTBUE THAPOKCHIA IMHKA C pacTBOpPaMH KHUCJIOT M IIEJouYei, MpOBEICHUE
OMBITOB, WLIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEaKLIUM

(ropenue, peakluy pa3yioKeHUs, COSTUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAeP:KAHUS

1

BemectBo n xumunueckast peakuus. [loBropenue

1.1

[lepuonuueckuii 3akoH. Ilepuoguueckass cucrema XuMU4Yeckux odnemeHTtoB J[.U.




MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB XMMHUYECKHUX
JJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KN, KaIbLU U UX COCANHEHUN B COOTBETCTBUHU C

ITOJIOKCHUEM 3JICMCHTOB B HepHOI[PI‘ICCKOfI CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHUJbl XUMHUYECKOM CBSA3M. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOHN PEIIETKH U BUIA XUMUYECKON
cBsa3u. Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHMYECKMX BEIIECTB (MEXAyHapogHas U
TpUBHANIbHAs). XMUMHUYECKHE CBONCTBA BEIIECTB, OTHOCAILIMXCS K PA3JIMYHBIM Kilaccam

HCOPTaHUYCCKUX COC,Z[I/IHCHI/If/'I, TCHCTUYCCKAA CBA3b HCOPraHNYCCKHX BCUICCTB

1.3

1.4

1.5

1.6

Knaccupukanuss XMMHYECKMX pEaKUMH MO pasiMYHbIM IpHU3HAKaM (110 YHUCIY U COCTAB)
YYaCTBYIOUIMX B PEAKLMHU BEIIECTB, MO TeIioBoMy 3((dekTy, Mo M3MEHEHUIO CTerneHel
OKHCJICHUS XMMUYECKHX 3JIEMEHTOB, 110 00OpPaTUMOCTH, TI0 YYaCTHIO KaTalu3aTopa). JK30-

U DHAOTEPMUYECKHE pEaKIUH, TepMOXUMHUYeCKHe ypaBHeHus. Ilonsatme o ckopoctu

XUMHUYECKOM pCaKkuu

ITousitre 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIHUAX. IToHsiTHE O TOMOTEHHBIX
N ICTCPOTCHHBIX PCAKIUAX. ITousTre 0 XMMHYECKOM paBHOBECCHUMU. (DaKTopI)I, BIMAOIIKUEC HA

CKOPOCTb XHUMHYECKON pC€aKlru U IOJOKCHUC XUMHNYCCKOT'O paBHOBCCHA

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, JJICKTPOHHBIA OajaHC OKHCIUTEIbHO-
BOCCTaHOBUTEIbHOU peaKuuu. CocraBnenue ypaBHEHUH OKHCIIUTEIIbHO-

BOCCTAHOBUTCJIIBHBIX peaKI_lI/Iﬁ C UCIIOJIb30BAHUEM MCTO/Jla 3JICKTPOHHOI'O banaHca

Teopus 3MEKTPOTUTUYECKON NUCCOLMALMU. DJIEKTPOJIUTHI U HEINEKTPoJauThl. KaTuoHsI,
QHUOHBI. MexaHW3M AUCCOUMALMM BEUIECTB C PA3JIMYHBIMM BUJAMH XMMHYECKOM CBSI3H.
Crenens nucconmanuu. CuibHbIE W claOble DIEKTPOIUTHL. Peaknuu MOHHOTO OOMEHa.
VYcnoBusi mpOTEKaHHsS PEaKIWii HWOHHOTO OOMEHa, IMOJHBIE M COKpAlIEHHBIE HOHHBIC
ypaBHeHHUs peaknuii. CBONCTBa KHCIOT, OCHOBaHHMI W cOJeill B CBeTe MpeacTaBIeHH 00
ANEKTPOIUTHYECKON auccounanuu. KayecTBeHHble peakuuu Ha HOHbL [loHsTHE O

TUAPOJIU3C coJie

1.7

XUMHUUECKUI OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPHCTAIMUECKUX PEmETOK
HEOPraHUYECKUX BEIIECTB — METANIOB M HEMETaJUIoB (rpadura U anmMmasza), CIONKHBIX
BEIIECTB (XJIOpU/IAa HATPHS ); HCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYCCKON peaKInu
OT BO3JICHCTBHS Pa3IMUYHBIX (PAKTOPOB; HMCCIECIOBAHUE SIEKTPOMPOBOIHOCTH PACTBOPOB
BEIIECTB, MMPOIECcca JUCCONUAIIH KHUCIIOT, MIeTI0YeH U cosieil (BO3MOKHO UCTIONb30BaHUE
BUJICOMATEPHAJIOB); TPOBEIECHUE OIBITOB, WIUIIOCTPUPYIOMIUX TMPU3HAKK TMPOTEKAHUS
peakmuii “oHHOTO OoOMeHa (oOpa3oBaHME OCaJKa, BBIJIEICHHE raza, 0Opa3oBaHHE BO/IbI);
OIIBITOB, MWUIFOCTPUPYIOMIUX TPUMEPbI OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKL{I/Iﬁ
(ropeHHe, peaKkIiy Pa3IoKEHHsI, COSMHEHUS ); PacliO3HABaHNE HEOPTAaHUYECKHUX BEIECTB

C IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJILHBIX 3a1a4

Hemeramnnl u ux COCIUHCHUA




2.1

2.2

OOmast xapakTepucTHKa TajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
cTeneHu okucieHus. CTpoeHue u pU3N4ecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB.
XVMHYECKUE CBOMCTBA Ha MPUMEPE XJIOpa (B3aUMOIEHCTBHE C METAJUIAMU, HEMETAJUIAMH,
menoyamu). XiaopoBopopon. ConsHas KHUCIOTa, XMMHYECKHE CBOMCTBA, IOJYYCHHE,
npuMeHeHue. JlelcTBUe Xjopa M XJIOpPOBOZOPOJAa Ha OpPraHM3M ueloBeka. Bakneiue

XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u Gpu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJIa U Ccephbl. AJUIOTpONHBbIE MOAUGUKALMK KHUCIOpOAa M cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUE, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA. OKCHUIBI
cepbl KaK NPEACTAaBUTENN KUCIOTHbIX OKcuaoB. CepHass Kuciora, (GU3MYecCKue u
XMMHUYECKHE CBOMCTBa (0OIIME KaK MpEeACTAaBUTENs Kilacca KUCIOT U creruduyeckue).
XYUMUYECKUE peaklny, JIexKalllie B OCHOBE MPOMBIIUIEHHOTO CI0co0a MOTyUYeHHUs CEpHO
kucaotel. [Ipumenenne. Conu cepHOI KUCIIOTHI, KAYECTBEHHAs PEaKI[Hs Ha Cylb(aT-HoH.
Haxoxnenue cepel U €€ COeTMHEHNI B IPUpOIe. XUMHUUECKOE 3arpsA3HEHUE OKpYKaroEen
Cpelbl COCTUHEHHSIMH cepbl (KHUCIOTHBIE IOXAM, 3arps3HEHHE BO3AyXa U BOJIOEMOB),

CIOCOOBI €ro NpeA0TBpaIlECHUs
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OOmass xapakTepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHble CTENEeHM OKUCIEHUS. A30T, pacnpocTpaHeHHE B MpHpoje, (U3NYECKue U
XUMHUYecKue cBoicTBa. KpyroBopor aszora B mnpupoae. AMMHAK, €ro (pU3HMUecKue Hu
XMMUYECKHUE CBOICTBa, mojlyueHue M npuMeHeHue. Conn aMMOHHMSA, UX (PU3HYECKHE U
XUMHNYCCKHUEC CBOI\/JICTBa, IIPUMCHCHUC. KauecTBennas pCaKknusa Ha MOHbBI aMMOHUA. AzoTHas
KHCIIOTa, €€ MoyyeHue, pU3nuecKue U XMMHUYecKrue CBOMCTBa (00IIMe KaK MpeacTaBUTeNs
Kjlacca KUCJIOT M crneuuduueckue). lMcnonb3oBaHue HUTPATOB M COJIEH aMMOHMS B
Ka4eCTBE MUHEpAIbHBIX YAO0OpeHMH. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpessl

COCAMHCHUAMH a30Ta (KI/ICJ’IOTHBIC AO0XKIH, 3aIrpsAASHCHHUEC BO3AYyXa, ITIOYBbI 1 BOI[OéMOB)

24

®dochop, ammmorponHbie Moaubukanuu ¢Gocdopa, U3HUECKHE W XUMUYECKHE CBOMCTBA.
Oxcun docdopa(V) u dochopnas kucinora, (pusmueckue MU XUMHUYECKHUE CBOWCTBA,

nonyuenue. Mcnonb3oBanue pochaToB B KaueCcTBE MUHEPAIbHBIX YA0OOpEeHU

2.5

OO6mass xapakrepuctuka syeMeHToB I[VA-rpynnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble  CTENEHH  OKHCICHMA.  YTJIEepoJ,  aUIOTPONHBIE  MOAM(UKAIIH,

pacmpocTpaHeHue B TIpUpoe, (HU3MYecKkne W XUMHUYECKHE CBOWCTBA. AJcopOIusi.

Kpyrosopot yrnepoga B mpupone. Okcuabl yriepoia, Ux (pu3nyeckue M XUMHUYECKHE

CBOﬁCTBa, )IefICTBI/Ie Ha JXMBBIC OpPraHU3Mbl, IMOJYYCHHEC W IMPUMCHCHUC. JKOJIOTHYECKHE
npoOsieMbl, CBsi3aHHbIE ¢ okcuaoMm yriaepoaa(lV); rumoreza rmo0aibHOrO MOTEIICHHS
KJIMMaTa; MapHUKOBBIA A(hdexT. YronapHas KucioTa M e€ coiu, uX (U3UYECKUue u
XMUMHUYECKHE CBOWCTBA, MTOJyYeHHEe U puMeHeHne. KauecTBeHHas peakuus Ha kKapOoHat-

nonsl. Mcromp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBIIIJIICHHOCTH MU CCIbCKOM




X039UCTBE

2.6

[TepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX YTriepoja
(MeTaH, 3TaH, 3TWUJIEH, AICTHJICH, 3TAHOJ, TJIMIEPHUH, YKCyCHas Kucjorta). X coctaB u
XUMHYecKoe crpoeHue. [ToHATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: XUPAX, OCNKax,
VIJIeBOJAX — M WX POJIM B JKM3HHM 4YeJIOBeKa. MaTepuaqbHOE €IUHCTBO OPTraHUYECKUX W

HEOPraHUYECKUX COCTUHEHUIN

2.7

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, MOJIyYe€HUE U TMPUMEHEHHE.
Coenunenus kpemuusi B mpupone. OOmme mpencraBienus o6 okcunme kpemaus(IV) u
KpemMHueBoi  kucinore. CunmMkaTel, HX HUCHOJIb30BaHHWE B  OBITY, MEIUIIMHE,
MPOMBIIIUICHHOCTU. BaxkHelime CTpouTeNbHbIE MaTepHalIbl: KepaMuKa, CTEKIIO, LIEMEHT,
0eToH, xene300eToH. [IpobneMbl 6€30MacHOro UCTIOIB30BAHUS CTPOUTEIHHBIX MaTEPHAIOB

B IOBCEIHEBHOU KU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: H3y4YeHHE OO0pa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIIOTHI; IPOBEACHUE KAUECTBEHHBIX PEaKIUi Ha XJIOPHI-UOHBI U HAOIIOIEHUE

IMPU3HAKOB HMX MPOTCKAaHHA, OIIBITBHI, OTPAXKAIOIIUC (1)H3PI‘~ICCKI/IC 1 XAMHYECKHE CBOMCTBA
rajJjoreHOB ¥ WX COEIUHEHHH (BO3MOXKHO  HCHOJB30BaHHE BUICOMATEPHUAJIOB);
03HaKOMJIEHHE ¢ 00pa3liaMy XJIOPUIOB (TaJTOT€HUIOB); O3HAKOMJICHHE C 00pa3iaMu Cepbl

u e€ coelMHEHUSIMHU (BO3MOXKHO UCIOJIb30BAaHUE BHAEOMATEpUANIOB); HaOIIOACHHE
nporecca OOyTIMBAaHUS caxapa IMOJ JEHCTBHEM KOHICHTPHPOBAHHOW CEPHON KHCIIOTHI;
U3y4YeHHE XHMHUYECKHX CBOMCTB pa30aBICHHON CEpHON KHUCIOTBHI, MPOBEICHHE
KAueCTBCHHOW peaknuu Ha Cyiab(haT-uoH W HAOMIOJIEHHE MpU3HAKa €€ TNPOTEKAHWS;
O3HaKOMIIEHHUE C (PU3UYECKIUMH CBOMCTBaMU a30Ta, pocdopa u ux coenuHeHu (BO3MOKHO
UCIIOJIb30BAaHUE BHUIEOMATEpUaIoB), oOpa3laMu a30THbIX U (GOCPOPHBIX YIOOPEHHUI;
nojlyueHue, coOMpaHHe, paclO3HaBaHME M HM3yUYEHHUE CBONCTB aMMHUaKa; MpPOBEACHUE
KayeCTBEHHBIX pEaKIUil Ha MOH aMMOHHUS M (ochaT-WOH U U3yUYEHHE NPU3HAKOB HUX

NPOTEKAHUS, B3aMMOJEHCTBHE KOHIEHTPHUPOBAHHOW a30THOW KHCIOTBI C MEJbIO
(BO3MOKHO HCITOJIb30BAaHHWE BHICOMATEPHAJIOB); W3yUYEHHE MOJEJeH KpPUCTAUIMIECKUX
peméTok anmasza, rpaputa, ¢QyJUlepeHa; O3HAKOMIIGHHE C TIPOLIECCOM  aacopOounuu
pacTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIVIEM W yCTPOMCTBOM IIPOTHBOrasa;
NoJy4YeHue, coOupaHue, paclo3HaBaHWE M H3yYEHHE CBOMCTB YIJIEKUCIIOTO Trasa;
MMPOBCACHHUEC KAa4YCCTBCHHBIX peaKHI/II\/’I Ha Kap60HaT- U CHUIHWKAT-HOHbI W HU3YYCHHC
NPU3HAKOB MX MPOTEKAHUs; 03HAKOMJICHHE C MPOJIYKINEH CHIMKATHOM MPOMBIIIIICHHOCTH;
pelleHre SKCIEepUMEHTANbHBIX 3a7ady 1o Teme «Baxuelmime HeMeTalibl U UX

COCOAUHCHU A

MeTamisl 1 ux COCAUHCHUA

3.1

O6H_Ia}1 XapaKTCPUCTUKA XHUMHUUYCCKHUX DJJICMCHTOB — MCTAJIOB HAa OCHOBAHHMU UX

nonoxxkenus:i B Ilepuognueckoil cucteMe xumuueckux snnemeHtoB [[.M. MenneneeBa u

[

1



CTPOCHUSA AaTOMOB. CTpOGHI/Ie METaJlJIoB. MeTalundeckass CBsA3b M MeTajlJnmdecKas

KpHUCTAJUTMYECKas pelETKa. DIEKTPOXUMHUYECKUN Pl HAPSHKEHUH METAILIIOB

3.2

dusnyeckue 1 XMUMHYECKHE CBOMCTBA METAJIJIOB. O6I_HI/IG CIIOCOOBI IMOJIYUCHHA MCTAJIJIOB.
Ilonstue o KOppO3ruu MCTA1JIOB, OCHOBHBLIC CIIOCOOBI 3alllUTBI UX OT KOPPO3UH. CnaBe

(cTanb, 4yryH, TIOpATIOMUHANA, OPOH3a) U UX TIPUMEHEHHE B OBITY W MMPOMBIIIIICHHOCTH

3.3

[Ilenoynble MeTaipl: MoJjiokeHue B llepuoanueckol cUCTeME XMUMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa; CTpOCHHME HX aTOMOB; HaxoXjaeHue B mnpupone. Ddusnueckue u
XMMHUYECKHE CBOMCTBa (Ha mpumepe Harpust U Kaius). OKCuAbl M T'MAPOKCHIBI HATPHS

KaJiysl. HpI/IMCHeHI/IC MICJIOYHBIX METAJIOB U UX COCI[I/IHGHI/Iﬁ

3.4

[IlenoyHo3emMenbHBIE METAJIIBI MAarHUHM U KaJIbIUi: MoJokeHue B [leproanueckoit cucreme
XuMH4YecKux aneMeHToB .M. MenzaeneeBa; CTpo€HHE HX aTOMOB; HaXO0KJICHUE B IIPUPOJIE.
Ddusnyecke U XUMHAYECKHE CBOMCTBA MarHus M Kalblvsd. BakHelInue CoeIuHEHUS

KaJbLUsl (OKCUJT, THIPOKCHU]I, COJIH). KECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUS

3.5

Amomunuil: nonoxenue B Ilepuoanueckoil cucreme xumuueckux diemeHtoB J[.I.
MenneneeBa; CTpoeHHE aToMa; HAXOXKIAEHHE B mpupone. Puznyeckue U XHUMHUYECKUE

CBOMCTBA amoMUHMS. AMGPOTEpHBIE CBONCTBA OKCH/IA ¥ THUIPOKCUIA ATTFOMUHUS

3.6

3.7

Kene3o: mnonoxenue B llepmoamyeckoid cucrteMe XUMHUYECKHX 3iemeHToB J[.U.
MenneneeBa; CTpoeHHE aToMa; HaxokJAeHHe B mpupone. Dusznueckue M XUMHUECKHE
cBomcTBa xene3a. Oxcuawl, ruapokcuasl u conu xenesa(ll) u sxkenesa(Ill), ux cocras,

CBOICTBA U TIIOJIyUCHHEC

XUMHUUECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C O0pasllaMd METaJIOB W CIUIABOB, HX
(U3MYECKUMU CBOWCTBAMU; H3YYCHHE PE3YJIbTaTOB KOPPO3HH METAIUIOB (BO3MOYKHO
HCIIONb30BAaHUE BHJIEOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA KalblUs H
HATpHUsl C BOAOH (BO3MOXHO HCIOJIB30BAHHE BHEOMATEPHAIIOB); HCCIEIOBAHUE CBOWCTB
KECTKOM BOJBI; TpOLIECCa TOPEHHUs XKeje3a B KHUCIOpoae (BO3MOXKHO HCIOIb30BAHHE
BUJIEOMATEPHAIIOB); TIPU3HAKOB IMPOTEKAHUsI KAYECTBEHHBIX PEaKIMii Ha WOHBI (Mar”us,
KaJIbIIMsI, amfoMuHMS, HHKA, sxene3a(ll) u sxenesa(Ill), mequ(Il); nHabmroneHune u onucanue

MPOIECCOB OKpAaIIMBaHWs IUIAMEHM HWOHAMH HATpHUs, Kauusd U KaJbIus (BO3MOXKHO
UCIIOJIb30BAaHUE BHICOMATEPHAJIOB); HCCIIeA0BaHNE aM(OTEPHBIX CBOWCTB THJIPOKCH]IA
ATIOMUHHST W THAPOKCHAA IIMHKA; pEIIeHHWEe »SKCIePUMEHTAIbHBIX 3alad Mo TeMe

«BakHelnme MeTaIbl U UX COETUHECHU)

XHUMHS ¥ OKpYXKaroas cpeaa

4.1

HoBble matepuansl M TexHoioruu. BeliecTtBa u Marepuaibl B MOBCEIHEBHOW >KHU3HU
yenoBeka. XHUMHUS M 30pOBbE. be3omacHoe HCIOJIb30BAHUE BELIECTB M XMMHUYECKUX

peakuuii B 6bITy. [lepBasi momMols Ipyu XMMHUYECKUX 0KOTaX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMMHYECKOE 3arpsA3HEHHE OKpPYKAIOUIEH Cpeiabl

[IAK. Ponp XxuMuM B pemIeHMM 3KOJOTrM4eckux MnpoOieMm. IlpupoaHesle HCTOYHUKH




yIJI€BOAOPOAOB (Yrojb, MPUPOAHBIM Ta3, He(ThH), MPOLYKTHl UX NEpepabOTKH, UX POJIb

OBITY U IPOMBILIIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: U3yueHUe 00pa3lioB MaTeprasIoB (CTEKIIO, CIIaBbl METAJIIIOB,

MOJIMMEPHBIE MaTEPHAIIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBbHON TPOT'PAMMBI OCHOBHOI'O OBIIETO

OBPA3OBAHUA

Kon
NMpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHSA
OCBOEHUSI OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOI'0 00111er0
o0pa3oBanust Ha ocHoBe PI'OC

1

Hpe,I[CTaBJ'IeHI/IeZ

1.1

1.2

0 II03HABAa€MOCTH SIBJICHUM mpupoabl, IMOHHUMAHUC OOBEKTUBHON 3HAYMMOCTHU
OCHOB XMMHYECKOMU HAayYKH KakK o0actu COBpPCMCHHOI'O CCTCCTBO3HAHM,
KOMITIOHCHTA 061116171 KYyJbTYpPbI H HpaKTI/I‘IeCKOﬁ JACATCIIBbHOCTH 4YCJIOBCKa B
YCII0BUAX COBPEMCEHHOI'O O6H1€CTBa; IIOHUMAaHHUEC MCCTa XUMHH CpCIu APYTrux

CCTCCTBCHHBIX HAYK

0 HAY4YHBIX MCTOAaX IIO3HAHHA, B TOM YHCIC JSKCIHCPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCETOAAaX HMCCICAOBAHUA BCUICCTB W HM3YUCHUA XHUMHUYCCKUX
peaKHHﬁ; YMCHHUC HCIIOJBb30BATH MOJACIN OJIA 00BsICHEHUS CTPOCHUA aTOMOB H

MOJIEKYI

1.3

2.1

0 cdepax mpodecCHOHATFHONW JEATENbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMHM TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTM)KCHMAX XHMHUYECKOU
HayKH, 4TO IO3BOJUT OOydYaloIIMMCSl paccMaTpuBaTh XHMHIO Kak chepy cBoei
Oyaymell npodeccHOHANbHONW JEeATETbHOCTH M ClleNaTh OCO3HAHHbBIM BbIOOp
XUMHH KakK IpoUIbHOIO IpeaMeTa MpU Mepexoie Ha ypOBEHb CPEAHETO 0OIIEro

o0Opa3oBaHUs

BianeHne cucTteMoll XUMHUYECKMX 3HAHUW W YMEHHE NPHUMEHATh CHCTEMY

XUMHNYCCKHUX 3HaHHfI, KOTOpasa BKIKOYACT:

BaXHEHIIINE XUMUYECKHE TMOHITHS: XUMHUYECKHHA JIIEMEHT, aTOM, MOJIeKyJa,
BEIIECTBO, MPOCTOC M CIIOKHOE BEIIESCTBO, OJHOPOJHAS M HEOJHOPOJHAS CMEC
OTHOCHUTENIbHBIE aTOMHAsi M MOJICKYJISIPHAs MacChl, KOJUYECTBO BEIECTBA, MOJ
MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, OKCH/I, KHUCIIOTa, OCHOBAHUE, COJIb (CPEIHSA),

XUMHYECKash PEaKIHsl, PEaKiMu COSAMHECHUS, PEaKIMHU DPA3N0KCHUS, DPEaKINU
3aMelIeHMs, peakuud oOMeHa, TeIuloBoil 3¢ddekr peakuuu, -5K30- U
SHAOTEPMHUUYECKUE PEaKIUH, PACTBOP, MAcCOBas MONII XUMHUYECKOTO JJIEMEHTA E
COCOIMHCHNH, MacCOBas J0JI U MPOUCHTHAA KOHICHTPAalHA BEIIECTBA B PaCTBOPE,

SIIPO  aToMa, JJIEKTPOHHBIA CIIOM aroma, aroMHas OpOWUTanb, paanyc aroma,
BaJICHTHOCTh, CTCIICHb OKHCJICHHS, XUMHUYECKas CBS3b, JICKTPOOTPHUIATEILHOCT
MoJisipHas 1 HCIIOJIApHAasA KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MCTAJUIMYCCKAA CBA3b,

KpUCTAJUITMUECKas peméTka (aToMHasl, MOHHAs, METaJUIMYecKas, MOJEKYJspHas),




HOH, KAaTHOH, AaHHWOH, OJICKTPOJIUT W  HCIJICKTPOJIIUT, ISJICKTPOJIUTUYICCKAA
aucconvanusa, pCeaknuu HOHHOTI'O O6M€Ha, OKHCJIIHUTCIIbHO-BOCCTAHOBUTCIIBHBIC
pCaknuu, OKHCIUTCIIb W BOCCTAHOBUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHHC,
QJICKTPOJIN3, XUMHUUYCCKOC PABHOBCCHUC, 06paTI/IMI>Ie u HeO6paTI/IMI)Ie pcaKuuu,

CKOPOCTb XMMUYECKON peakiuu, karaausaTop, [1/IK, koppo3us metamios, criaBbl

2.2

OCHOBOIIOJIAraromure 3aKOHbI XUMHU: 3aKOH COXPAaHCHUS MACCHI, HepI/IOIII/I‘IeCKI/Iﬁ

3akoH JI.11. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo

23

TEOPUM XHMHH: ATOMHO-MOJICKYJISIDHAs TEOpPHsl, TEOPHs SIICKTPOIMTHUYECKOU

JUuccoranmmn

3.1

3.2

BJ'IaI[eHI/Ie OCHOBaMHM XMMHYECKOM I'paMOTHOCTH, BKHIOanOHleﬁZ

YMEHHE MPaBUIBHO HCIOJB30BaTh M3yUEHHBIC BEIIECTBA U MaTepHaibl (B TOM
Yrcie MUHEpalbHbIE YAOOPEHHS, METAIbl M CIUIaBBl, MPOAYKTHI TEPepabOTKH
MPUPOJIHBIX HCTOYHHKOB YTJIEBOIOPOAOB (YIJis, MPUPOJHOrO ras3a, HedTH) B
OBITY, CEJIbCKOM XO34HCTBE, Ha NPOU3BOACTBE M IOHUMAHHE 3HAYEHUS >KUPOB,
0eNKOB, YIJIEBOJIOB JIUIsl OpraHu3Ma 4eJI0BeKa; yMEHHE IPOrHO3UPOBATh BIUSHUE
BEUIECTB U XMMUYECKUX IPOLECCOB Ha OPraHU3M YEJIOBEKa U OKPYKAIOILIYIO
MPUPOJHYIO Cpery

YMEHHE WHTErPUPOBATh XMMHUYECKHE 3HAHHUA CO 3HAHUSAMHU JPYTUX YUeOHBIX

IIPEMETOB

33

HaJIMYHEC OIIbITa pa6OTI>I C pasiindHbIMU HMCTOYHUKaAMHU I/IH(l)OpMaHI/II/I 10 XUMUHU

(Haqua;I W HAYYHO-TIOITYJISIpHAs JINTEpaTypa, CJI0BaApH, CIIPABOYHUKHU, HHTCPHET-

pecypcehl)

3.4

yMEHHE 0ObEKTUBHO OLIEHUBATh HH(POPMALIHIO O BELIECTBAX, UX MPEBPALICHUIX U

[PAKTUYECKOM TNPUMEHEHHM U YMEHHE HCII0JIb30BaTh €€ Ui peleHus y4eOHO
[I0O3HABATEIIbHBIX 3a7a4

Buanenne ocHOBamMHM NMOHATHMHOIO ammapara U CHMBOJUYECKOIO S3bIKA XUMUU
JUIsL cOCTaBlieHUs! (POpPMyJI HEOPraHUYECKHUX BEIIECTB, YPABHEHUH XHMHUYECKUX

peakuuii; ocHoBaMu xumuueckoil HomeHkaatypsl (IUPAC u TpuBuansHOM)

YMeHue oOBACHATH CBSI3b MONOKEHUs dMeMeHTa B llepuoanyeckoit cucteme ¢
YUCIIOBBIMH XapaKTCPUCTUKAMH CTPOCHUS ATOMOB XHMHUYECKHX DJIEMEHTOB
(cocTaB u 3apsn sapa, 00IIee YUCIIO0 MIEKTPOHOB), paCIPEIEICHUEM DIEKTPOHOB

10 DHEPIrCTUYCCKNM YPOBHAM aTOMOB IICPBBIX Tpex NEpUOA0B, KaIWA U KaJlbLUA

[IpencraBienne O NEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB ~ XUMHYECKHX
AJIEMEHTOB (pauyC aroMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX W CIOMXKHBIX
BEUIECTB OT IIOJIOKEHUsI 3yieMeHToB B Ilepuoaunueckoit cucreme (B MabIX

NEPUOAAX U IVIaBHBIX MMOATPYIIIAX) U 3JEKTPOHHOIO CTPOEHNUS aTOMa

YMmenue kiaaccupuIpoBaTh:




7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2 HEOPTraHWYECKUE BEILIECTBA
7.3 XUMHYECKUE peaKuu
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh U CTENEHb OKUCIICHHUS] XUMUYECKUX AJIEMEHTOB, 3aps] HOHA
8.2 BHJI XUMUYECKON CBSI3U U TUI KPUCTALIUYECKON CTPYKTYPbI B COCIMHEHUAX
8.3 XapakTep cpeibl B BOJHBIX PAaCTBOPAx BEIIECTB (KHUCIOT, OCHOBAHHIA)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue XapakTepu30BaTh PU3NUECKUE U XUMUYECKHUE CBONCTBA:
91 MPOCTBIX BEMIECTB (KHCIOPOJ, O30H, BOAOPOM, rpadwur, ammas, KpeMHHMH, a30T,
' dbocdop, cepa, XJI0p, HATPUH, KAJIUH, MAaTHUH, KaIbITUH, ATFOMUHUH, JKEIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIE HUX BOJIHBIX pPAcTBOPOB (BOAa, aMMHAaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJI, OKCHABI M TUAPOKCHABl MeTawioB [-IIA rpymnm,
9.2 amromunus, meau (1), nmuka, xeneza (II m III), oxcumer yrimepoma (II u 1V),
kpemuus (I1V), azora u pochopa (III u V), cepsr (IV u VI), ceprucras, cepHas,
azoTHCTad, a30THasI, (hochopHasi, yrojabHas, KpeMHUEBasK KUCIOTA U UX COJIH)
MPOrHO3UPOBATh M XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
9.3 COCTaBa M CTPOCHMsI, NMPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT WX CBOWCTB,
BO3MOXKHOCTH MPOTEKAHUSI XUMHUUECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
10 YMeHue coCTaBISITh MOJICKYJISIPHBIE U MOHHBIE YPaBHEHHsI peaklnii, B TOM YHCIIE:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
103 WUTIOCTPUPYIOIIUX ~ XUMUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB  (TPYIIN)
. HEOPraHWYECKUX BELIECTB
10.4 MOATBEPKIAIOLINX T€HETUYECKYIO0 B3aUMOCBSI3b MEXIY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
1 OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEUIECTB, MACCOBYIO JOJIO
. XUMHUYECKOTO JIEMEHTa B COCIMHCHUH
11.2 MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YPaBHEHUSAM XUMHUECKUX PEaKIUi U HAXOJUTh KOJIMYECTBO BEUIECTBA, 00BEM
' Y MacCy peareHTOB WJIH MPOTYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMM METOJIaMU HAy4YHOro TO3HaHMsI (HAONMIOJaeHHE, HU3MEpeHHe,

SKCIICPUMCHT, MOI[GHHpOBaHI/Ie) pU U3YUCHHUH BCUICCTB U XUMHUUYCCKUX HBJ’IQHHﬁ;




yMeHue chopMyIupoBaTh MpodIeMy U MPEUIOKUTh IMyTH €€ perieHus

12.2

0e30macHOil pabOThl C XUMHUYECKHMH BEIIECTBAMH, XUMUYECKOW IMOCYJI0H H

1ab0paTOPHBIM 000PYI0OBAaHUEM

12.3

npaBwiIaMu  0€30MacHOrO OOpalleHuss C BEIIeCTBAMH, WCIOJIb3yeMbIMH B
MOBCE/IHEBHOI JKU3HU, IPABUJIAMU TMOBEJICHUS B LIEIISAX cOEPEKEHUS 3J0POBbS U

OKpY’KaIOIIeH MPUPOTHON cpeibl; MOHUMaHUE Bpeaa (OMacHOCTH) BO3JAEHCTBUS
Ha JKMBBIE OPIraHMU3Mbl ONPEICNIEHHBIX BEUIECTB, CIIOCOOOB YMEHBIICHUS H

MpeaoTBpalliCHUS UX BPEAHOT'O BOSI[CfICTBHSI

13

13.1

13.2

13.3

13.4

13.5

Hannuwne MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA CJICAYIOMIUX
XMUMHUYECKHUX IKCIIEPUMEHTOB:

U3yyeHHe U OnHucaHue (U3NYECKHX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
(1)I/I3I/I‘-IGCKI/IMI/I n XHUMHYCCKHMMH  ABJICHUAMU, OIIBITBI, HJIJIIOCTPUPYIOHIUC
NPU3HAKU NPOTEKAHUS XUMUYECKUX PEAKIUN

U3yuyeHHe Crioco0O0B pa3/ieeHus cMecei

NOJy4YeHHEe KHUCJIOpOJa M M3Y4YEHHE €ro CBOICTB; IOJlyue€HHE BOAOPOAa U
U3y4eHHE €ro CBOWCTB; MOJIyYEHUE YIJIEKHUCIOrO ra3a M U3y4yeHHE €ro CBOMCTB;
HOJy4YeHHEe aMMHUaKa 1 U3y4YeHHUEe ero CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM J0JEH pacTBOPEHHOIO
BELIECTBA

NpUMEHEHHWE HWHAMKATOPOB (JlakMyca, MeTWiopamwxka U (eHondranenHa) s

OIIpEe/ICTICHUS XapaKTepa Cpe/ibl B pAaCTBOPaX KUCIOT M IIEI0UeH

13.6

HCCICIOBAaHUC U OIMMCAHUC CBOICTB HCOPTaHUYCCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB;

HN3YUCHUC B3aHMO,I[eI>'ICTBH$I KHCJIOT C€ METallllaMHM, OKCHAaAaMHU MCTaJlJIOB,
PaCcTBOpUMBIMHU MW HEPACTBOPHUMBIMHU OCHOBAaHUAMHU, COJISIMHU, TIOJTYUYCHHUC
HEPACTBOPUMBIX OCHOBaHHﬁ; BBITECCHCHUEC OJHOI'O MECTAJlJIa APYT'UM U3 PACTBOpA

coJIn;, uccieoBaHue aMm(pOTEPHBIX CBOMCTB THIPOKCUIOB AIFOMUHUS U ITUHKA

13.7

pelieHue  AKCIEepUMEHTAIbHBIX 3amdad 1o TemaMm: «OCHOBHBIE — KJIACCHI
HEOPraHUYECKUX COCJIMHECHUIY; «INEeKTPOIUTHYECKAS JIMCCOLIMAITHSY;
«Baxnennme HeMeTallIBl M WX COCOMHCHUS»;, «BaKHEHIIHe MeTaibl U HX

COCOAUHCHU A

13.8

XMUMHUYECKHE HKCIIEPUMEHTBI, WIUTFOCTPUPYIOLIUE IPU3HAKH TPOTEKAHUS PeaKkLnit
MOHHOTO OOMEHa; KayeCTBEHHBIE PEAaKIMH Ha TPUCYTCTBYIONIME B BOJHBIX
pacTBOpax HMOHBL: XJOpUI-, OpoMua-, noaua-, cyiabdar-, pocdar-, kapOboHar-,
CHJIMKAT-aHUOHBI, THAPOKCHUI-MOHBI, KAaTHOHBI aMMOHHMS, MAarHus, KaJbLus,

AMIOMUHMS, xKene3a (2+) u xenesa (3+), menu (2+), HuHKA

14

YmMenue:

M




14.1

NpEaACTaBJIATEL PE3YJIbTAThI 3KCIICPUMCHTA B (1)OpM€ BBIBOJOB, A0Ka3aTCJIbBCTB,

rpadukoB U TAOJIUI] U BBISBIISATH SMIIUPUUECKHE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBs3U MEXAy  p€ajlbHO Ha6J'IIO,I[aCMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMHU U ITPOLECCCAMH, ITPOUCXOAAINIUMHU B MAKpPO- U MUKPOMHUDPE, OOBICHATH

MPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




IHEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJZAPCTBEHHOM 3K3AMEHE I10 XUMUHU

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUN

1

HepBOHa‘laﬂbHHe XUMHNYCCKHEC ITOHATHA

1.1

1.2

YucTteie BemecTBa 1 cMecH. CriocoObI pa3fieiieHus: cMecei

ATOMBEI 1 MOJICKYJIBI. Xumunaeckue 31eMeHThl. CUMBOJIBI XUMHYECKHUX DJIEMEHTOB. HpOCTBIe

1 CJIOKHBIC BCIICCTBA.

1.3

Xummueckas popmyiia. BareHTHOCTh aTOMOB XMMHYECKHX 3JIeMEHTOB. CTENeHb OKUCIICHHS

1.4

1.5

1.6

3aKOH IOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aToMHas Macca. OTHOCHTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMHUYECKOT0 JIEMEHTA B COEMHEHUU

KommuectBo BemectBa. Monb. Momsipaas macca. Mossipablii 00b€M Tra3oB. B3aumocssizb
KOJINYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €MHUI] BEILIECTBA

duznyeckue U XUMHUYCCKHE SBJICHHSA. XHUMUUYECKas peaKnusg Hu eé IIPpU3HAKU. 3aKoH

COXpPaHCHUA MaCChl BCUICCTB. XUMU4YeCcKue YpPaBHCHUA

2.1

2.2

23

[lepnonnueckuit 3axkoH u Ilepumommueckas cucreMa XUMHYECKMX djeMeHTOoB J[.M.

Menpaeneena. CTpOGHI/Ie aTOMOB

Ilepuognueckuit  3axkoH. llepuomnueckas cucrema XxuMHuYeckux dnemeHto [ .
Menpeneesa. Ilepuonsl u rpynnsl. @U3AYECKUM CMBICH IMOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA

Crpoenue atoMoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DnekTponsl. CTpoeHHE 3JEKTPOHHBIX
o0oouek aTomMoB mepBbIX 20 xumMuyeckux 3yeMeHToB [lepmommueckoit cuctemsr [1.1.
Menneneesa

3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XUMHUYECKHUX JJIEMEHTOB TEPBBIX TPEX MEPHOIOR
Kanmusi, Kaiblus (paadyca aTroMoOB, SJCKTPOOTPUIATENBHOCTH, METATUYECKHX U
HEMETAJUTMYECKUX CBOMCTB) U X COCIMHEHUN B COOTBETCTBUU C TIOJIO)KEHUEM DJIEMEHTOB B

Hepnoanqecxoﬁ CUCTCMC U CTPOCHHUCM UX aTOMOB

Crpoenue BeriecTBa

3.1

XuMu4yecKas CBA3b. KoBanenthas (HOJ’IHpHaﬂ u HGHOHHpHaﬂ) CBA3b.

BHeKTPOOTpI/IHaTeJ'H)HOCTB XAMHUYECKUX dJIeMeHTOB. MoHHas cBsI3b. MeTammueckas CBI3b

3.2

Tunsl KpucTramnmuyeckux pemérok (aromMHasl, HOHHAs, METaJUIMYecKas), 3aBUCHMOCTb

CBOMCTB BEIIECTBA OT TUMA KpHCT&J’IJ’IPI‘-ICCKOfI peI_HéTKI/I U BUAA XUMHUYECKOH CBSI3H

Baxwueiiue MNPEACTAaBUTCIIN HCOPTaHUYCCKUX BCIHICCTB. Hemeramnel U1 UX COEOUHEHUS.

Merannsl 1 ux COCIUHCHUA

4.1

Knaccupukanms W HOMEHKIATypa  HEOPTaHMYECKUX  COCJAMHEHUH:  OKCHJIOB
(conmeoOpasyroiue: OCHOBHBIE, KHCJIOTHBIE, aM(oOTepHbIE) U  HECOJCOOpa3yIoIIne;

OCHOBaHUH (IIEI0YM M HEPACTBOPHMBIE OCHOBAHUS); KHUCIOT (KUCIOpPOJCOACpKAIIUue U




OECKHUCIIOPOIHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJICH (CPEeTHUX U KUCIIBIX )

du3znueckue U XUMHYSCKHE CBOMCTBA MpOCTBIX BCHICCTB-HECMCTAJIJIOB: BOAOpPOJ4d, XJIOpa,

42 KHCJIOPOJIa, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHUS
43 dusnyueckre 1 XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIUTHUSI, HATPHS, KaJHs,
' MarHus U KaJbLUs, aJFOMUHHUS, JKeJe3a. DIEKTPOXUMUUECKUH Psi/i HAIIPSKEHUH METalIOB
44 Ouznyeckue W XMMHYECKHE CBOMCTBAa BOJOPOJHBIX COCIWHEHUN  HEMETaJIOB:
' XJIOPOBOJIOPO/A, CEPOBOIOPOAA, AaMMHUAKA
w dusnueckre U XUMHUYECKUE CBOMCTBa okcuaoB HemetaiwioB: cepol (IV, VI), azora(ll, 1V
. V), docdopa(lll, V), yrnepona(Il, IV), kxpemuus(1V). [lonydenne okcu10B HEMETALIOB
46 Xumuueckue cBocTBa okcuaoB: MeTaiuioB IA—IIIA rpynn, muaka, meau(Il) u sxeneza(ll, I1I).
' [TosydyeHne oKCHI0B METAIIOB
47 XUMUYECKUE CBOMCTBA OCHOBAHUH U aM()OTEPHBIX THIPOKCHIOB (HA TIPUMEPE THAPOKCHIOB
' AIOMHHUS, Kele3a, uHKa). [lonydyenne ocHoBaHU# 1 aM(OTEPHBIX THAPOKCHIOB
OO0mme XuMUYEeCKHe CBOICTBA KHCIOT: XJIOPOBOJIOPOAHOM, CEPOBOAOPOIHON, CEPHHUCTOM,
4.8 cepHoil, a30THOHU, (ochopHOll, KpeMHUEBOM, yroapHOW. OcoOble XUMHUYECKUE CBOMCTBA
KOHILICHTPUPOBAHHOW CEpHOM U a30THOW KHUCIIOT. [loydeHne Kucior
4.9 OOure XuMUYecKne CBOMCTBA cpetHuX coieid. [lomyuenue coneit
410 [Tonmyuyenue, coOupanue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOJAa, aMMHaKa, YTJIEKHCIOTro
' rasza B JlabopaTopuu
a1l [Tonydyenne ammuaka, CEpHON M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OOIIne crnocoOsl
' MOJIy4Y€HHUs] METAJIJIOB
4.12 ['eneTnueckas CBS3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COECTUHECHHI
5 XHAMHMYECKUE pEAKIUU
Knaccudukainus XUMHUYECKUX PEAKIHMA MO Pa3lIMYHBIM MpPU3HAKAM: MO YUCIY M COCTaBy
5.1 YYaCTBYIOIIMX B PEAKIWU BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo M3MEHEHHUIO CTeNeHen
OKHUCJIEHUSI XMMUYECKUX 2JIEMEHTOB
- TemnoBoii 3p¢deKT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKUE YpaBHEHHS. OK30- U
' SHIOTEPMUYECKHUE PEAKINH. TEePMOXUMHUUYECKHIE YPaBHEHUS
OKHCIIUTETEHOBOCCTAaHOBUTENBbHBIE peakuuu. Okuciaurenn U BoccTtaHoBuTenu. [Iponeccsl
53 OKHUCIIEHUSI ¥ BOCCTAHOBJICHHs. DJIEKTPOHHBIM OalaHC OKUCIUTETHbHOBOCCTAHOBHUTEIHHOU
peakuuu
54 Teopust osnexTponauTuueckoil aucconuauuu. KaTuoHBI, aHHOHBL. ODJIEKTPOJIUTHl U
' HedIeKTponuThl. CHUiIbHBIC U cla0ble NEeKTPOIUTh. CTENeHb TUCCOLUAIIUU
55 Peakunu moHHOTO OOMEHA. YCNOBHS MPOTEKAHHUS PEAKIMI MOHHOTO OOMEHa, MOJHBIC U
. COKpaII¢HHBIC MOHHBIC YPABHEHUS PEaKIIUid
6 XuMus U OKpy’Karomas cpeaa
6.1 BemectBa 1 marepuansl B MOBCEAHEBHOW KHU3HU 4YeNOBeKa. be3omacHoe HCIoJib30BaHUE

o



I.

BEIIECTB M XMMHUYECKUX peakuuid B sabopatopuu u ObiTy. [lepBas momomis mpu
XUMHUYECKUX 0XKOTaX U OTPABJICHUAX
XuMUYecKoe 3arps3HeHHE OKpYy Karollel cpebl (KUCIOTHBIE JI0XKU, 3arpsi3HEHUE IOYBBI,
62 BO3yXa H BOJOEMOB), CHOCOOBI ero mpenorBpamieHust llpeaenvHas momycTUMas
' koHneHntpanusa BemectB (IIJIK). Pomb XuMum B pemieHHH SKOJOTHUYECKHX MPOOIIEM.
Ycunenne napHUKOBOTO 3P deKTa, pa3pymnieHne 030HOBOTO CIIOs
[Ipumenenue cepbl, azora, ¢ocdopa, yriepoaa, KpeMHHUS M HUX COCAUHEHUU B OBITY,
63 MEHIIMHE, TPOMBIIUICHHOCTH M CEIhCKOM XO3siiicTBe. lIprMeHeHHne MeTasioB W CIUIaBOB
' (cTasb, 4yryH, JIOPATIOMUHUNA, OpoH3a) B OBITY W TPOMBIIUICHHOCTH MX COCJIMHCHHI.
[ToHsITHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH
6.4 [TpupoaHbIE WCTOYHUKH YTIIEBOJIOPOJOB (yroJib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTH HUX
. nepepadoTku (OEH3UH), X POJIb B OBITY U MTPOMBIIIUICHHOCTH
[lepBoHayasbHbBIE TOHATHS 00 OPraHUYECKUX BEIIeCTBaX Kak O COSAMHEHUX YIiiepoa (MeTaH,
6.5 9TaH, JTUJICH, AlCTHJICH, 3TAHOJ, TJIMIEPUH, YKCycHash Kuciota). [loHstue o Ouomoruyecku
BaYKHBIX BEIIECTBAX: JKUpaX, OeJIKax, yriaeBoiax — U UX POJIM B KU3HU YeJIOBeKa
7 Pacuérsr:
7.1 | o ¢popMysIaM XUMHYECKUX COSTUHEHUI
7.2 | Macchl (MacCcoBOM) A0S PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHUSM

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Xumwus: 8- kimacc: 0a30BbI YpOBEHb: YYEOHUK; S5-¢ u3IaHue, nepepaboraHHoe, § Kiacc/
labpuenssu O.C., OctpoymoB W.I'., CnankoB C.A. AxuuonepHoe oOmiectBo «/3gaTenscTBO
«ITpocBemienue»

2. Xumwms: 9-ii kmacc: 0a30BBIM ypOBEHb: Y4YEOHHWK; 5-¢ wu3maHue, mnepepadotaHHoe, 9 kiacc/
labpuensu O.C., OctpoymoB W.I'., CnankoB C.A. AxuuonepHoe o6mectBo «l3aaTenscTBO
«IIpocsemienue»

METOAUYECKHUE MATEPUAJIBI UISA YUYUTEJIA

MeTO)IHq€CKHe PEKOMCHIAIIMH 110 U3YUYCHUIO TEMBbI «OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pPCaKnmn» B

IIKOJBbHOM KYPCC XUMHNH

yqe6H0-MeTOI[I/I‘-ICCKOe obecrieueHme OponcCcCoOB  MNPEnoAaBaHusd XWMMWH, 6I/IOJ'IOFI/II/I, d)I/I3I/IKI/I Ha

YPOBHAX OCHOBHOTI'O O6HIGFO n CpEAHETro O6H.[€FO O6D330BaHI/I$I C BKJIIOYCHUEM AOMNOJHHUTEIBHOI'O

HHXKXCHCPHOIO KOMIIOHCHTA




NS o~

bank 3agaHuii JUIsl TEKYIIETO OICHUBAHUS 110 VLIC6HOMV IPEAMETY «XHUMUS

KonTekcTHble 3a1aun. 3aadnsd K YIEOHOMY KypCy «XUMUs». 8 KiIacc

Mertoanueckuii Kec. XMMUYECKas CBA3h. KpHUcTaIUTMUECKUE PEETKH. 9 Kiace

IIpaktuueckue (;1aboparopHbie) padOThI [0 V4eOHOMY OpeaMeTy « XuMusy. 8-11 kmaccesl

MeTtoanyeckoe mocooue. JloCcTIKeHNE MeTanpeIMETHRIX PE3YILTAaTOB B pAMKAX M3YUYCHHS MPEAMETOB

€CTECTBEHHO-HAYYHOT0 0JIOKA. 5-9 Ki1accel

MeToau4yecKue  PEeKOMEHOALMU. Cucrema OLICHKM _ JOCTHDKCHUM  IIJIAHUPYEMBIX  MIPEIAMETHBIX

DE3VABTATOB OCBOCHUS yueOHOTo npeamera “Xumus”. 8-9 kiaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETH UHTEPHET:
1.
2.

HOC «Mos mkomay

Ennasg komuieknmsa mudpoBsIX 00pa3oBaTEIbHBIX PECYPCOB
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