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[NHOACHUTEJIbHAA 3AIINMCKA

ApanTtupoBaHHas paloyas NporpaMMma MO XUMHHM Uil OOydaroluxcs ¢
3a/IepKKOM Tcuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIETO
oOpazoBaHusi moAroToBieHa Ha ocHoBe DenmepanbHOrO0  rocyaapCTBEHHOIO
oOpa3oBaTebHOIO  CTaHJAapTa  OCHOBHOro  obmiero  obOpasoBanus  (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287) (manmee — ®I'OC 0O0O0),
®denepanbHOM aJanTUPOBAHHOM 0O0pa30BaTeIbHONW MPOrpaMMbl OCHOBHOT'O OOIIEro
oOpazoBaHus JIsl 00YYArONIUXCsI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs ([Ipuka3
Munnpocsemenust Poccun ot 24 nosiops 2022 1. Ne 1025), denepanbHoit paboueit
mporpaMMbl OCHOBHOTO OOIero o0Opa3oBaHUsi MO Y4YEOHOMY MPEIMETY «XHUMHS»,
denepanbHOM MOpOrpaMMbl BOCHHUTAHHUS, C YYE€TOM pACHpPElesICHHBIX [0 KiaccaM
IPOBEPSIEMBIX TPEOOBaHUN K pe3yinbTaraM ocBoeHUs DenepanbHOM aganTUPOBAHHOM
o0pa3oBarebHONM MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus JJisI OOy4YarOIIUXCs C
3QJICP)KKON TCUXUYECKOTO PA3BUTHS U DJIEMEHTOB COJIEpPXKAHUS, MPEIACTABICHHBIX B
VYHuBepcaiabHOM Konudukarope 1o XuMuM, KoHIenuuw mpenoaaBaHus y4eOHOTO
npeaMeTa «XuMHs» B 00pa3oBaTelbHbIX opraHu3aiusiax PO, peanu3yronmx oCHOBHBIC
oOmieoOpa3oBarenibHble  MporpamMmbl.  [Iporpamma ajapecoBaHa [Jisi OpraHU3aIldU
WHKIIFO3UBHOTO OoOyueHusi oOyuwaromerocs 8-9  kiacchl C OrpaHUYCHHBIMU
BO3MOXHOCTSIMH 3/I0POBbSI Ha OCHOBE KOJUIETMAJBbHOIO 3aKIIOUYEHHUS IICHUXOJIOrO-
MeauKo-Tiearornaeckor komuccun ot 30.11 2022 © Ne 922, ot 22.10.2021 Ne 873 B
COOTBETCTBHUHM C KOTOPBIM IO PE3YyJbTaTaM KOMIUIEKCHOTO ICHXOJIOr0-MEINKO-
NeAaroruueckoro OoOCJEeOBaHMUS €My TOATBEPXKACH CTaTyc OOydYarolierocs ¢
OrpaHUYCHHBIMU BO3MOXKHOCTSIMHU 3710poBbst 3P (BapuaHT 7).

VyeOHbIi peamMeT «XUMHUA» BXOJIUT B MPEIMETHYIO 00J1acTh
«EcrecTBeHHOHAy4HbIE TIPEAMETHI». B cHucTeMe eCTeCTBEHHOHAyYHOro 00pa3oBaHUs
XUMHS KaK Y4eOHBIN MpeaMeT 3aHUMAET BaXKHOE MECTO B TTO3HAHUU 3aKOHOB MPUPO/IHI,
dbopMUpOBaHMM HAyYHOH KapTHHBI MHpPA, CO3AAHUM OCHOBBI XHMUYECKHUX 3HAHUM,
HEOOXOUMBIX [l TIOBCEAHEBHOM >KM3HHU, HABBIKOB 37J0POBOTO W 0OE30MaCHOTO s
YeJoBeKa W OKpYXKawmledl ero cpeabl oOpa3a KU3HM, a TakKXke B BOCHUTAHHUU
JKOJIOTUYECKOM KYJIBTYPBI.

VYcenemHocTh U3y4eHUs! XMMUM CBA3aHAa C OBJIAJICHUEM XUMHUUYECKUM SI3bIKOM,
coOMo/IeHneM TMpaBui  Oe30macHOM  palOOThl TMPU  BHINIOJHEHUH XUMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHHEM MHOT'OYHCIICHHBIX CBSI3€d XUMHUM C APYTUMHU MpeIMeTaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKJITIOYAET B c€0S OCHOBBI HEOPTaHWYECKON U OPTraHUYECKON XUMUH.
I'maBHOI uaeel mporpaMMsl SBJISIETCS CO3/aHKe 0a30BOTr0 KOMILJIEKCA OTIOPHBIX 3HAHUH
M0 XUMHH, BBIPAKEHHBIX B (popMe, COOTBETCTBYIONIEH BO3pacTy OOydaromUXCAd U HX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepxanun JaHHOTO Kypca MpeCTaBiIeHbl OCHOBOIOJIAralonue XUMUYECKUe
TEOPETUYECKHE 3HAHUWS, BKJIIOUYAIONIME HM3YyYEHUE COCTaBa W CTPOCHHSI BEUIECTB,
3aBUCUMOCTH MX CBOWCTB OT CTPOEHHUS, IPOTHO3MPOBAHHE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALICHUN U IYyTEN yIPABICHUS UMU
B LIEJIAX MOJYYEHHUSI BEUIECTB U MaTEPHUAJIOB.
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TeopeTnueckyo OCHOBY M3Y4YEHUSI HEOPTAHMYECKON XMMHUU COCTAaBISIET aTOMHO-
MOJIEKYJisApHOE yueHue, llepmommnueckuii 3axkoH .M. MengeneeBa ¢ KpaTKuMU
CBEJICHUSIMU O CTPOCHUM aToMa, BHJAX XUMUUYECKOM CBSI3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.

B usyuenun kypca 3HauuTeIbHAs POJIb OTBOJAUTCS XUMHUECKOMY DKCIIEPUMEHTY:
MPOBEJCHUIO TPAKTUUYECKUX U JA0OpaTOpHBIX paldOT, OMMUCAHUIO PE3YIhTaTOB
YUYEHUYECKOTO SKCIEPUMEHTa, COOJIIOACHUIO HOPM W TpaBuil 0e30macHOM paboThl B
XUMUYECKOU Tab0opaTopuHu.

Peanuzanus nanHo¥ mporpaMMbl B IIporiecce 00ydeHUs MO3BOJIUT 00YyUYarOImMUMCS
c 3IIP ycBouTh KJIIOYEBBIE XUMUYECKHUE KOMIETEHIIUU U TOHSATH POJb W 3HAYCHHUE
XUMUU CPeJIU JPYTUX HAYK O MPUPOJIE.

N3ydenne xumum cnocoOCTByeT (POPMUPOBAHHIO Yy OOYYAIOIIMXCS HAYyYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJO0B (HaAOJIOACHUE, U3MEPECHUE,
AKCTIEPUMEHT, MOJCIMPOBAHKE), OCBOCHHUIO MPAKTHYECKOTO TMPUMEHEHUS Hay4YHBIX
3HaHUW, OCHOBAaHHOTO HAa MEXIMPEIMETHBIX CBS3iX ¢ Tpeameramu «OKpyKaronui
mupy, «®dusuka», «buonorus», «l'eorpadus», «Martemartuka» u (popMupyer
KOMIIETCHIIUH, HEOOXOIMMBIC JUIsI  TPOJOIKEHUs oOpa3oBaHUs B 00JIacTH
€CTEeCTBEHHBIX HaYK.

N3ydenne xumuM cmocoOCTByeT pa3Butuio y oOyuarommuxcs ¢ 3I1P
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (PYHKIMOHAIBHOW  TIpPaMOTHOCTH, YMEHHUS
BOCIPUHUMATh W KPUTHUYECKH AaHAJIM3UPOBATh HHQPOpPMAIMIO, TPEICTABICHHYIO B
pasnuYHBIX (opMax. 3HAUUMOCTh MpEAMETa IJis Pa3BUTUS KU3HEHHOW KOMIETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3aknrouaercs B YCBOGHHHM OCHOBBI XMMHUYECKUX 3HAHUH,
HEOOXOJMMBIX [IJIi TIOBCEAHEBHOM JKU3HU; HABBIKOB 3JI0POBOrO0 U 0€30MaCHOrO0 st
YelloBeKa M OKpYXaroleid ero cpeapl oOpasza ®u3HU; HOPMUPOBAHUM HKOJIOTHUYECKOMN
KYJIbTYPBI.

[Iporpamma oTpaxkaeT cojepkaHue 0oO0ydeHHUs MpeaMeTy «XHUMHS» C y4eTOM
0cOo0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuarommuxcs ¢ 3[1P. OBnanenue y4eOHbIM
NPEeIMETOM «XUMUS» MPEJCTABISET ONPEACICHHYI0 TPYIHOCTh NIl 00yYarommxcs ¢
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEILHON JEATCIIBHOCTH, ITEPUOINICCKIMU
KOJIeOaHUSIMU BHUMAaHHUSI, MAJIBIM 00BEMOM MaMATH, HEJJOCTATOYHOCTHIO OOIIETO 3amaca
3HAaHUM, TOHWXEHHBIM ITO3HABATEIbHBIM HHTEPECOM W HU3KHM YPOBHEM pPEUYEBOTO
pa3BUTHSL.

Jlnst mpeomoneHus TPYAHOCTEH B W3YYEHUM YYEOHOro MpeaMeTa «XHUMUS
HeoOXxonuMa afanTamus o0beMa U Xapakrepa yuieOHOro MaTepualia K MO3HaBATEIIbHBIM
BO3MOHOCTSIM JTaHHOW KaTeropuu OOyYaronIuXxcs, y9eT WX OCOOCHHOCTEH pPa3BUTHS:
UCIIOJIb30BAaHUE AJTOPUTMOB, BHYTPUIPEAMETHBIX M MEXKIPEAMETHBIX CBSI3€H,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yueHHH XUMHH HEOOXOAMMO OCYIIECTBISATh B3aUMOJCUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuidi Matepuan PEeKOMEHYETCS M3y4daTh B MPOLECCE MPAKTUYECKOU
NeATeNbHOCTU. BO3MOXKHO BblJieTIEHHE OTJENbHBIX YPOKOB Ha pPEIICHUE 3a]lay B CBSA3U
CO CJOXKHOCThbIO aHanu3a Tekcta oOydaromumucs ¢ 3IIP. Opranudeckoe eIMHCTBO
MPAKTUYECKON UM MBICTUTEIBHON NESITEIbHOCTH OOYYalOlMXCS Ha YpOKaX XHUMHUU



CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3UCHBIX XMMUYECKUX 3HAHUN U
ymennil. Ocoboe BHUMaHUE MPHU U3YYCHUHU XUMHUH YIESETCS U3YUYCHUIO «CKBO3HBIX)
MOHATUN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaia.

Lenu n 3a7a4n n3y4eHus: yaeOHOTro mpeaMeTa « XUMUs»

O6mue uenu wu3y4yeHUs y4yeOHOro mpeameTa «XUMHUS» MPEICTaBICHbl B
AnantupoBaHHOM paboyedl mporpaMme OCHOBHOTro oOmero obpasoBanus. OHu
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIEro
o0pa3oBaHus, HANpPaBIEHHOCTH OOYyYEHMs] Ha pPa3BUTUE U CaMOPa3BUTHE JIMYHOCTH,
dopMupoBaHue €€ MHTEIEKTa U 001Iel KyiabTypbl. OOydeHHE YMEHUIO YUUTHCS U
OpOJ0JIKATh CBOE 00pa30BaHUE CaMOCTOSITENIbHO B HACTOSIIEe BpeMs SIBISETCS OAHOU
U3 BOKHEUIUX PYHKINN y4eOHBIX MPEAMETOB, B TOM YHCIEC H « XUMHUI.

Hnst obywaromuxcs ¢ 3IIP, Tak e, Kak ¥ JJIi HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeIbHYIO porpaMmmy,
JOMHUHHPYIOLIEE 3HaYCHUE IPUOOPETAIOT TaKKE LEH, KaK:

dbopMUpOBaHME  WHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO PEIIEHUH, CIIOCOOHON aJanTUPOBATHCS
K OBICTPO MEHSIOMINMCSI YCIIOBUSIM KHU3HU;

HANpaBJIEHHOCTh OOYyYEeHHS HAa CHCTEMAaTHYEeCKOe MPUOOIIEHHE YydYalluxcs K
CaMOCTOSITETTLHOW ITO3HABATEIILHON NEATETbHOCTH, HAYYHBIM U TIPAKTUYECKUM METOJaM
no3HaHus, HOPMHUPYIOIIUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUMU;

o0OecreyeHne YCJIOBHH, CIIOCOOCTBYIOIIUX TPUOOPETEHUIO OOYyYarOIIMMUCS
OTIbITA PA3HOOOPA3HOMN JESITENIbHOCTH, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB
NEeSITENbHOCTH;

dbopMupoBaHre yMEHUN OOBSCHATH W OIICHHBATH SBICHUS OKPYXKAIOIIETO MHpa
Ha OCHOBAaHMHM 3HAHU U OIBITA, MOTYYEHHBIX TPU U3yUYECHUU XUMUH;

dbopMupoBaHre y OOy4YaIOMUXCS TYMaHUCTUYECKUX OTHOIICHWM, MOHUMAaHUS
[IEHHOCTH XUMHWYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTHYECKH II€JI€CO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIOBOU NEATEILHOCTH B LIEJISIX COXPAHEHHSI CBOETO 30POBbS U
OKpY>Karolllel IPUPOIHON CPENbI;

pa3BUTHE MOTHBALlUM K OOYyYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOII W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYETIOBEUECKUX LIEHHOCTEH, FTOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(UIIS U HANPABICHHOCTH JaJIbHEHIIEro 00yueHusl.

Kypc nanpasiieH Ha perieHue ciaeayommx 3a1ad, 00ecneynBaronX pealn3aiio
JMYHOCTHO-OPHUEHTUPOBAHHOTO M JEATEIBHOCTHOIO TMOAXOA0B K OOYYEHHUIO XHMHHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUS:

(dopMupoBaHUE TEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEJICTABICHUNA O
BEIIECTBAX, UX MPEBPALIECHUSIX U MPAKTUIECKOM IPUMEHEHUH; OBIAJCHUE MOHATHITHBIM
anmnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHUU;

OCO3HaHHWE OOBEKTUBHOI 3HAYMMOCTH OCHOB XMMHUYECKOH HaykKW Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, XHMHUYECKUX NPEBpAIICHUN HEOPraHMYECKUX WU
OpPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHHI >KMBOW M HEKHUBON MPUPOIBL;
yriyOeHre npeCcTaBIeHu 0 MaTepruaIbHOM €IMHCTBE MUPA;



OBJIaJIEHUE OCHOBAMHU XMMUYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh
U OOBEKTUBHO OIICHUBATh KU3HEHHBIC CUTYallUW, CBS3aHHBICE C XHUMUEH, HABBIKAMHU
0e30macHOro OOpallleHHs C BELIECTBAMM, HCIOJIb3yEMbIMU B IOBCEIHEBHON XHU3HH;
YMEHUEM aHaJM3UpOBaTh M IUIAHUPOBATh HKOJIOTMYECKH O€30MacHOE IOBEIACHUE B
LESX COXPAaHEHUS 30POBbs U OKPY’KAIOILEH Cpesbl;

(dopMupOBaHHE YMEHUH YCTaHABIMBATH CBSA3M MEXKIY pealibHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBICHUSMHU U TPOILIECCAMH, TPOUCXOSAIIMMHU B MUKPOMUPE, OOBSICHATH
MPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa U CTPOEHUS, a
TaK)K€ 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpUOOPETEeHHE OMbITa MCIOJb30BAHUS PA3JIMYHBIX METOAOB M3Y4YEHUS BEIIECTB,
HAOMIOACHUST 3a WX TNPEBPALICHUSMU TMPU MPOBEACHUM HECIOXKHBIX XUMHUUYECKUX
AKCIIEPUMEHTOB C UCTIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

(dbopMupoBaHUE MNPEACTABICHUN O 3HAYEHHM XUMHUYECKOM HayKu M peIICHUH
COBPEMEHHBIX IKOJIOTUYECKHUX MPOOIIEM, B TOM YUCIE B MPEIOTBPALICHUH TEXHOT€HHbBIX
U DKOJIOTUUECKUX KaTracTpod.

OcoOennocTn 0T0OOpPA M afaNTAMU Y4eOHOI0 MaTepuaJia o XuMHumn

OOyueHue ydeOHOMY mpeaMeTy «XUMHUS» HE0OXOJAMMO CTPOUTh HAa CO3JAaHUU
ONTHUMAJIBHBIX YCJIOBUN JIi YCBOGHHS NPOrPaMMHOTO Marepuana 00y4aroluuMucs C
31IP. Bonpiioe BHUMaHHE MOJKHO OBITh YAENEHO OTOOpY ydyeOHOro marepuana B
COOTBETCTBHUH C MPUHILIUIIOM JOCTYMHOCTU MIPU COXpPAaHEHUHU OOIIero 0a30BOro ypOBHS.
OH [TOJDKEH MO COJEP)KaHUI0 U 00BEMY OBITH aJaNTHUPOBAHHBIM JIJIsi O0YYaIOUIUXCS C
3IIP B cooTBeTcTBUM C WX OCOOBIMU OOpa3zoBaTelbHBIMH MOTpeOHOCTIMU. Creayer
o0JIerunTh OBJAJieHHe MarepuaioMm oOyyatomumuca ¢ 3I[IP  mocpenctBoM ero
JETAIBHOTO OOBSICHEHUS! C CUCTEMAaTUYECKUM TMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B IPUMEHEHHH 3HAHWUI C KCIOJIb30BAaHUEM IMPUEMOB AIITOPUTMU3ALUU U BU3YaTbHBIX
Orop, 00yUYeHHUs CTPYKTYPUPOBAHHUIO MaTepHaIa.

Bonpiioe 3HadeHue Al MOJHOLIEHHOTO YCBOEHHUs Y4YeOHOro marepuaia uMeeT
oropa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, M3y4aeMbIX B JAHHOM Kypce, ¢ TaKMMU
ydeOHbIMH TpeaMeTamMu  Kak «['eorpadus», «®DPuszukayn, «buomorus». Ilo3Bomss
paccMaTpuBaTh OAWMH U TOT >K€ Y4YeOHBI Marepuan C pa3HbBIX TOYEK 3PEeHUS,
MEXIPEAMETHBIE CBSA3H CIHOCOOCTBYIOT €ro JIyYIlIEMYy OCMBICIEHHUI0, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYCHHBIX 3HAHUM U MPAKTUYECKUX YMECHUMU.

[Ipu moAroTOBKE K YpOKaM Y4YHTENb TOJKEH MPerycMOTpeTh (OpMHUpOBaHUE Y
oOydJaromuxcs YMEHUN aHATM3UPOBaTh, CPABHUBATH, 0000IIAaTh N3ydaeMblii MaTepHal,
IUTAHUPOBATh MPEACTOSIIYI0 padoTy, OCYIIECTBISATh CaMOKOHTpOJdb. HeobGxommmo
MOCTOSIHHO ~CIEAUTh 3a MPAaBHIBHOCTBIO PEUYEeBOr0 O(OPMIICHUS BBICKAa3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSIMU MOBEACHUSA U AESATEIbHOCTH, oOyuatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHW30BAaHHOCTh) HEOOXOOUM CTPOXKAWIIMK KOHTPOJIb
cOOJIIOICHUST TTPaBUJI TEXHUKHU 0€30MacHOCTH MPH MPOBEICHUH J1a0OPaTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHbie BUABI aesATebHOCTH oOydawmuxcsa ¢ 3IIP, odyciaoBiieHHbIE
0c00BIMH 00pa30BaTEJbHBIMHM MOTPEOHOCTAMH H 00ecleYrBAOIIHe OCMBICJIEHHOE
OCBOCHHE COJeP:KaHUM 00Pa30BaHUA MO NMpeAMeTY «XUMHU»



Copnepxxanue BUAOB JesTenbHOCTH oOywaromuxcs ¢ 3IIP Ha ypokax Xumuu
ompenenseTcss uxX ocoObIMU 00pa3oBaTeNbHBIMU MOTpPeOHOCTSIMU. [lomMuMO MmIMPOKO
ucnosibdyemblx B @OIT OO0 oOmux ans Bcex oOydarouuxcst BUJIOB J€ATEIbHOCTH
cleAyeT YCWIUTh BHUJIBI JACSATEIbHOCTH, CHEUU(PUYHBIE [Ji1 JaHHOW KaTeropuu
oOy4aromuxcs, Juisi 00ecrnedeHus] OCMBICIEHHOTO OCBOEHHUS COAEpKaHUs 00pa3oBaHUs
[0 MPEIMETy: YCUJIEHHE MPEIMETHO-NPAKTUYCCKOU JEATebHOCTU C aKTHUBU3AIUEH
CEHCOPHBIX CHUCTEM; YEpEJOBaHUE BUJIOB JCSATEIBLHOCTH, 3aJICUCTBYIONIUX Pa3TUYHbIC
CEHCOPHBIC CUCTEMBbI; OCBOCHHE MaTepualia ¢ OMOPOA Ha aJrOPUTM; «IOIIAaroBOCTH» B
M3YUYEHUM MaTepuajia; HUCIOJIb30BaHUE JIOMOIHUTEILHON BHU3yalbHON OMOpHI (TUIaHBI,
00pa3Iipl, CXeMbl, IIa0JIOHBI, OMIOpHBIE TabuIlkl). 15 pazBuTus y odyvaromuxcs ¢ 3I1P
yMEHUs JejaTh BBIBOJbI, (OpPMHUpPOBAHUS TPAMOTHOTO PEUYEBOIO BBICKA3BIBAHUSA
HEO0OXOJIMMO HCIIOJIb30BaTh OMOpHBIE ciioBa M kiuuie. Ocoboe BHUMAHUE CIEAYET
yACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuasa: COCTaBJICHUE PUCYHOUHBIX U
BepOabHBIX CXEM, COCTaBJIeHHE TaOJuWIl, COCTaBJICHUE KJIacCU(DUKALUU C
0003HaYEHHBIMU OCHOBAHUSMHM JJIs1 KJIACCU(PUKAIIMU M HAMOJHEHHE WX MpUMEpaMu U
APp-

[IpumepHasi TemaTUdeckas U TEPMUHOJIOrHYecKas JeKcuka cooTBeTcTByeT DOII
000.

Jns oOyuatonuxcs ¢ 3[IP cymiecTBeHHBIMU SIBISIFOTCS TPUEMBI PaObOTHI C
JEKCUYECKUM MaTtepuajioM 1o mnpeamety. [IpoBoauTcs crnenuanbHas paboTa 1o
BBEJICHUIO B AaKTHUBHBIN CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIECH TEPMHUHOJIOTHH.
N3yyaemble TepMHUHBI BBOJASTCS HA MOJHUCEHCOPHOW OCHOBE, 00s13aTeibHA BU3yallbHas
NOJIIEPIKKA, aTOPUTMBI PaOOTHI C ONpPEACICHUEM, OTIOPHBIE CXEMBI JJI aKTyalu3aluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XuMusH B y4eOHOM IJIaHe

B coorBercTtBUM ¢ ®DenepalbHBIM < TOCYIAapCTBEHHBIM  00pa30BaTENbHBIM
CTaHJAPTOM OCHOBHOT'O OOIIEro 0O0pa3oBaHMs YUCOHBIM MpeaMeT «XHUMHs» BXOJIUT B
npeaMeTHy0 005acTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTSl UBYUYEHUSL.

Y4eOHbIM T1aHOM Ha €€ M3y4YeHHe OTBeleHO 136 yueOHBIX 4acoB — MO 2 4 B
Henemno B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxanue yueOHOro npeamera «XuMus», MPeACTaBICHHOE B aIalTUPOBAHHOMN
paboueir mporpamme, coorBerctByer @®I'OC OO0, paspaboTaHo ¢ ydeToM
denepanbHOl  OCHOBHOM  00pa3oBaTeNbHOM  IPOrpaMMbl  OCHOBHOTO  0OIIIEro
oOpa3oBaHHsA 1O Yy4eOHOMY TIpeaMeTy «XUMus», COOTBETCTBYyeT DdeaepanbHoi
aJanTUPOBAaHHOM OCHOBHOM 00pa30oBaTebHOW MPOrpaMME OCHOBHOTO  OOIIEro
o0pa3oBaHus 00YUAIOMIUXCS C 3aJIEPIKKON MICUXUIECKOTO Pa3BUTHA.

COLAEPXAHUE YYHEBHOTI' O IIPEJIMETA «XUMUWS»

COIAEPXAHUE ObYUYEHNMA B 8 KIIACCE

HepBOHa‘-IaJ'IBHBIC XUMHNYCCKUEC ITOHATHA

[Ipenmer xumuu. *Pons Xxumuu B KU3HM dYenoBeka.™ Tema u BeliecTsa.
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®dusnyecKkrue CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE BEIIECTB. *XHMHS B CUCTEME
Hayk.®* YwucTteie BemectBa U cMmecd. CnocoObl pazneneHuss cmeced. I[lpaBuna
0e30macHOro oOpalleHus ¢ BEIIeCTBaMU U J1a00paTopHbBIM 00opyaoBanueM. *[loHsiTue
0 METOJ1aX MO3HAHUS B XUMUH. *

ATOMBI U MOJICKYJIbl. XUMUYECKHE BJIEMEHThl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
aneMeHTOB. OTHOCHUTENBHAsE aTOMHas Macca. [IpocTble U cllokKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Gopmyia. BajeHTHOCTP aTOMOB XMMHYECKHUX AJIEMEHTOB. *3aKoH
MOCTOSIHCTBA COCTaBa BellecTB.® (OTHOCUTENbHAs MOJIEKYJsipHas Mmacca. MaccoBas
JI0JISI XUMHYECKOTO PJIEMEHTA B COCIMHEHUU.

dusnyeckne W XUMHYECKHE SBJICHUSA. XUMHUecKkas peaknus. [Ipusnaku
XUMUYECKUX pPEaKIUid. YpaBHEHUS XUMHUYECKHX peakiuid. 3aKOH COXPaHEHUS MAaCChI
BemecTB. Krnaccudukammss XUMUYECKMX peakiuid  (COeIUHEHHUs, Pa3I0KEHHUS,
3aMeIleHus, oOMeHa).

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCY/0H, C MpaBHJIaMU
paboThl B JIa0OpaTOpUU M MpUEMaMH OOpallleHUs: C JIA0OPaTOPHBIM O0OOPYIOBAHHEM;
U3y4eHUE M OINHUCaHUE (PU3NYECKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIECTB;
HaboIeHne Gpu3nyeckux (TUIaBieHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYTIKE,
KUTICHUE U KOHJIEHCAIIUS BOJIbI) U XUMHUYECKHUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOU
IIPOBOJIOKH, B3aMMOEHCTBHE MeJa C KUCJIOTOW) SIBICHUM, HAOJIOJEHUE U OINHCAHUE
NPU3HAKOB NMPOTEKAHHUS XUMHUYECKHX peakluuid (pasjoKeHUEe caxapa, B3auMOJIEHCTBUE
CEpPHOM KHCJIOTHI ¢ XJopuaoMm Oapusi, pasnoxkenue ruapokcuaa memu (II) mpum
HarpeBaHuM, B3aMMOJICHCTBHE *kele3a ¢ pacTBopoM coiin Menu (II));u3ydenue coco6os
paszzenenus cMecel (C IMoMOIIbI0 MarHuTa, PUIbTpOBaHKE, BhINIApUBAHKE, JUCTUILISIINA,
xpomaTorpadusi), mpoBeACHHE OYMUCTKHA TOBAPEHHOW COJNM; HAOTIOJECHHE W OIMHUCAHUE
pE3yNbTaTOB TPOBEJCHUS OIbITa, WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl;
CO3/IaHKE MOJIeJIeH MOJIEKYJT (IIapOCTEPIKHEBBIX).

Baxuenue npeacTaBuTeIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kwuciopon — 3J€MEHT U MPOCTOE
BemecTBO. Haxoxknenue kuciopoaa B mpupoje, pusndeckne 1 XUMHUIECKHE CBOMCTBA.
Peakuuu ropeHusi MpoOCThIX U CIOKHBIX BemecTB. CrocoObl MOMy4YeHUs: KHCIOpPOa B
nabopaTopuu *u npomseinieHHOCTH.™ [IpuMenenue kucnopoza. [lonstue 06 okcumax.
Kpyrosopot kucnopoaa B mpupoae. *O30H — amioTporHas MoaudUKaIus KUcaopoaa.

TennoBoit 3¢ PexT XUMHUUECKON peaKIuu, TEePMOXUMUYECKUE YPABHEHHUS, IK30- U
SHIOTEPMHUYECKUE peaklnu. TOIIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHUE
MapHUKOBOro 3 dekTa, pa3pylieHue 030HOBOIO cJios. ™

Bonopon — snmemeHT m npoctoe BemecTtBo. HaxoxaeHnue Bogopona B mpupoJe,
dusznueckre U XMMHUYECKUE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBHUS C HEMETANIJIAMUA U
OKCHJaMU METAJIJIOB), MPUMEHEHHE, *CIocoObl mojydeHus.® [loHATHE O KUCIOTax M
COJISIX.

KonmnuectBo BemectBa. Monbs. MoisipHas macca. 3akoH ABoraapo. MonsipHbIii
00BEM ra3oB. PacueTsl mo xumudeckoit popmyse. PacueTsl MacCcoOBOM 10T XUMUYECKOTO
AJIEMEHTa B COCIMHEHHH, KOJIMYECTBA BEILECTBA, MOJSIPHOM MAacChl, MOJIIPHOTO 00beMa



ra3zoB. Pacu€rel 1o XUMUYECKUM YPaBHEHHUSAM.

*®uszuyeckue cpoiicTBa BoabL.* Boga. Ee coctaB, ctpoenue u moinekyinsl. *Boaa
Kak pactBoputenb.* PactBopbl. *IloHSITHE O HACHIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. lloHsiTue pacTBOPpUMOCTM BelleCcTB B Boje.™ Pacuer MaccoBoil 0iu
BellleCTBA B pacTBOpe (MpOLIEHTHasi KOHIEHTpauus). MaccoBas 10Jisi BellecTBa B
pactBope. *XuMuueckue CBOMCTBA BOJIbI (pa3yiokKEHUE, PEaAKIUU ¢ HATPUEM, OKCUIIOM
Kasblus, okcuaoMm cepol (IV) peaknuu ¢ MeramnaMu, KUCIOTHBIMH M OCHOBHBIMH
okcunami). [lonstue 06 ocHoBaHuUsAX. POk pacTBOPOB B MpUPOJIE U B KU3HU YEIIOBEKA.
Kpyrosopot Boasl B mpupoje.* 3arpssHeHue NpUpoAHbIX BoA. OXpaHa M OYMCTKA
IPUPOIHBIX BOJI.

Baxneitimue  kmacchl  HeopraHudeckux — coeauHeHui.  Kmaccudukarus
HEOpraHuueckux coenuHeHuil. Okcuapl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *amoTepHble, Heconeobpa3yolme - Ha npuMmepe okcuaa yriepoaa (l1) u
okcuna azora (l1)), Homenknarypa.* *[lonyueHue™® m XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3ammoeiicTBUEe C BOJOM, KuciaoTamu, menodamu). OcHoBanus. Kriaccudukaims
OCHOBaHUM: MmIEIOYM W HEpPacTBOPHMMBIE OCHOBaHMs. HomeHKnaTypa OCHOBaHHH.
dusnyeckue M XUMHUYECKHME CBOMCTBA OCHOBAaHMM (B3aMMOJICMCTBHUE C OKCHAAMU
HEMETAJIJIOB, KUCIIOTaMHU, cojisiMu). *Tloydenne ocHOBaHMM. *

Kucnotsr: coctaB, kinaccudukamnusi, HOMEHKIATypa, (U3NYECKUE U XUMUUECKUE
CBOICTBa (B3aMMOJIECTBUE C METAJJIaMU, OCHOBHBIMH OKCHJIAMH, OCHOBAHUSIMH,
COJIIMM, HA TIPUMEpPE COJITHOM U CEepHOM KHUCIOT), *crmocoObl monydeHus.® Psin
aktuBHoctu MeTawioB H. H. bekeroa. Conm (cpenHue): HOMEHKIATypa COJEH,
*crocoObl MOTyYeHUA ™, B3aUMOJICUCTBUE COJIEH ¢ MeTajulaMH, KUCJIOTaMH, IIeJI0YaMu
U COJISIMU, IPUMEHEHUE.

[TonsiTue 00 amMdOTEpPHBIX THAPOKCHIAX (HA MpUMEpe NWHKA U *aroMHHUSA™):
*XUMUYECKUE CBOWCTBA (B3aMMOJIEHCTBUE C KUCIOTAMU U IIEI0YaMHU, PA3IOKEHUE TIPU
HarpeBaHWM) U MoydeHue.

['enetnueckast CBsI3b MEXIYy KjaccaMW  HEOPTraHUYECKUX  COCJUHEHUH.
['eneTnueckue psabl.

XUMUYECKUN SKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHUE COIEPKAHUS KUCTOPOa
B BO3/lyX€; MOJYYEHUE U U3yUYCHHUE CBOMCTB KHUCIIOPO/Ia; HAOII0IEHHE B3aUMOJICUCTBUSA
BEILIECTB C KUCJIOPOAOM U yCIIOBHSI BO3SHUKHOBEHUS U IIPEKpAIEHUs TOpeHuUs (1oxapa);
O3HAKOMJICHHE ¢ 00pa3liaMHi OKCUOB U OMKCAHHE WX CBOWCTB; MOJTYyYECHUE U U3YUCHUE
CBOKMCTB BOJIOpoJia (TOpeHHUe); HAOMIOeHHEe 00pa3IloB BEIISCTB KOJIUYECTBOM 1 MOJIb;
HCCIIeIOBAaHUE OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO;
MIPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHONM MACCOBOM JIOJE€d PACTBOPEHHOTO
BEIIIECTBA; B3aMMOJICMCTBUE BOJbI C MeTaJlaMH (HaTpUEM U KajablieM) (BO3MOXKHO
HCIIOJIb30BaHUE BHUJEOMATEPHUAJIOB); OIpPEJEICHUE PACTBOPOB KHUCIOT M IIETOYEH ¢
MOMOIIBI0  WHIWKATOPOB; HCCIEIOBAaHUE OOpa3lOB HEOPTraHMYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB; HAOJIIOJIEHWE W3MEHEHUsSI OKPACKHM HHJIUKATOPOB B PacTBOpax
KHUCJIOT U IeJoveii; n3ydenne B3aumoaeicteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJlJIaMH, peaklUuil HeUTpanu3auu; noiay4yeHne HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO METalla JPYTMM M3 pacTBOpa COJU; PEIICHHE
AKCHEPUMEHTAJbHBIX 3aJauy 1o TeMe «Baxneillmne Kiaccbl HEOPraHUYECKHUX



COETUHEHUN .

ITepuonnueckuit 3akoH U llepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa. CtpoeHre aToMOB. XUMHUYECKAs CBsI3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUH.

[lepBbie TOMBITKN KJAacCU(DUKALMU XUMHUECKUX 3JIeMeHTOB. [loHsATHE O rpynmax
CXOAHBIX DJJIEMEHTOB (LIEJIOYHBIE M IIETOYHO3EMENbHbIE METallbl, TaJOreHbI,
UHEpPTHbIE Ta3bl). *DJIEeMEeHTbl, KOTOpble O00pa3yloT aM(pOTEpHbIE OKCHABI U
TUIPOKCUIBL. *

Ilepnognyecknii 3akoH. Ilepuoamueckas cucTEMa XUMHYECKHX JIIEMEHTOB
1. 1. MeHnneneesa. KopoTkonepuonnas U *nmuHHONepUOAHAsS * bopmbl
[Tepuonuueckoin cucrembl xumuueckux aiemeHToB [[. WM. Menneneesa. Ilepuoasl u
rpynmnbl. OU3NYECKUN CMBICT MOPAJKOBOIO HOMEpAa, HOMEPOB MEPHOJA U TPYIIIbI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB aToMHbIX sijep. *M3otonbl.* Dnexkrponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JieMeHTOB llepuoanyeckoit
cucteMmbl J[. I. MeHnaeneeBa. XapakTepuCTHKa XHMHYECKOTO JJIEMEHTA IO €r0
nonoxeHuto B llepuonnueckon cucreme J[. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB 3JIEMEHTOB MaJIbIX MEPUOJIOB U TJIABHBIX
NOATPYNN, B 3aBUCUMOCTH OT aTOMHOIO (MOPSOKOBOr0) HoMeEpa J3HadyeHue
[lepuognueckoro 3akoHa u Ilepuonnueckodl CHCTEMBl XMMHUYECKHX 3JIEMEHTOB IS
pa3BuTHs Hayku U nipakTuku. [I. 1. MeHnneneeB — y4€HbIN U rpakaaHuH. *

Xumuueckas cBs3b. KoBasieHTHass (MOJIsIpHAsT W HENOJSIpHAsi)  CBSI3b.
*INeKTPOOTPUIIATEILHOCTh AaTOMOB XUMHUECKHUX AJIeMeHTOB.* VloHHas CBS3b.

Crenenp oxucneHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XYUMHUYECKU HKCIEPUMEHT: U3y4eHHue oO0pa3lloB BEIIECTB METAIJIOB U
HEMETAJIJIOB; B3aUMOJECHCTBHE THIPOKCHA LHUHKA C PAacTBOPAMH KHUCJIOT U LIEJIOYEH;
IPOBEAECHUE ONBITOB, WILUTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEITBHO -BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiu pa3ioKeHUs, COEAUHEHNUS ).

MexnpeaMeTHbIE CBA3U

Peanuzanmst MeXNpeaMETHBIX CBsS3€d MNpH HM3YYCHHH XUMUU B & Kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIB30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHUH,
TaK ¥ TOHSTUH, SBISIFONINXCS CUCTEMHBIMU JJISI OTIACIBHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAY4YHBbIC TOHSATHSA: HAy4HBIH (akKT, THUIOTE3a, TEOpus,
3aKOH, aHAJIN3, CHHTE3, KIacCU(UKAIs, IEPHOJUIHOCTh, HAOMIOACHUE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE, H3MEPEHUE, MOJICTTh, SIBJICHHE.

duznka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHU, HW30TOIIbI,
PaIMOAaKTHBHOCTh, MOJICKYJIa, OJJIEKTPUYECKUU 3apsii, BEIIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBAa, ra3, (HU3WUYECKUE BEIMYHHBI, CAWMHUIIBI W3MEPCHHS,
KOCMOC, IJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: dotocunTes, apixanue, onocdepa.
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I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE MOPOJbI, MOJE3HbIE
MCKOTIaeMBbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYYEHUA B 9 KIIACCE

BemectBo u xumuueckas peakius

Ilepuonnueckuin 3akoH. Ilepuonuueckas cucremMa XUMUYECKUX DJIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KaJbLMS U UX COCAUHEHUN B
COOTBETCTBUU C MOJIO)KEHUEM 3JIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM HX
aTOMOB.

CtpoeHue BelecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
pemeToK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIITMYECKON PEIIETKU U BUJ1A
XUMHUYECKOU CBSI3M. *

Knaccudukaiys 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIAyHapoHas U
TpUBUAJIbHAS ). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKUX COCJIMHCHUM, TeHETUYECKas CBA3b HCOPTaHUYECKUX BEIIECTB.

Knaccupukanuss XuMUUeCKUX pPeakIuil 1Mo pa3IMYHbIM MpPHU3HAKaM (10 YUCITy U
COCTaBYy YYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3PQEKTy, M0 U3MEHEHUIO
CTENICHEH OKHUCJIEHUS XUMHUYECKUX DJJEMEHTOB, *M0 OO0paTUMOCTH, IO YYacTHIO
Kartanuzaropa).* OK30- U JHAOTepMHuYeckue peakuuu. *TepMmoxumuyeckue
ypaBHEHHS. *

*[TonsiTue 0 CKOPOCTH XHUMHYEeCKOW peakiuu. [loHsatne 00 o0OpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX U TeTEepPOTre€HHBIX
peakiusax. [lonsitue o xumuyeckoMm paBHOBecHU. CMeENIEHNE XUMUYECKOTO pABHOBECHSI.
@aKTOpBl, BIUAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU U MOJO0KEHUE XUMHYECKOTO
paBHOBecHsI. *

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKIINI C UCTIOJIB30BAHIEM METO/Ia JICKTPOHHOTO OanaHca.

Teopust 3NIEKTPOIUTHYECKON TUCCOUMALMU. DJIEKTPOIUTUYECKAST THUCCOLUAIIUSI.
DNEKTPOIUTHI U HEINEKTPOJIUTH.. KaTtuoHbl, aHUOHBL. *MexaHu3M IHCCOIUAIIUN
BEIIECTB C pa3IMYHBIMM BHUAAMU XUMUYECKOW cCBs3u. lloHstue o creneHu
nucconuanun.* CUIIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakniun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEaKIUii HOHHOTO OOMEHa JI0
KOHI[A. [loHbIE M COKpAlIEHHBIE MOHHBIE YPABHEHUS peakiui. XUMUYECKHNE CBOMCTBA
KHCJIOT, OCHOBAaHMH M COJIE B CBETE€ MPEJACTABICHU 00 AIEKTPOIUTHUYECKON
mucconuannn. Cpena pactBopa. KauecTBeHHbIE peakllMd Ha KaTHOHblI U AHUOHBI:
xJopua-, Opomua-, uoaua-, cyiabdar-, kapOoHaT-, CcUIMKAT-, ¢ocdaT- aHUOHBHI;
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLMs, allOMUHUA, *kene3a (2+) u
(3+), meau (2+), uMHKA, IPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX.

XUMUYECKUA HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMH KPHUCTAJUIMYECKUX
pPEIETOK HEOPTraHUYECKUX BEIIECTB — METANIOB U HEMETauioB (Tpaduta U anmasa),
CIOKHBIX BEIECTB (XJOpUJa HaTpusi); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
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XUMUYECKOM peakuu OT BO3JCUCTBHS pa3IuYHBIX (PAKTOpOB; UCCIEIOBaHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCA TUCCOLMALIMA KUCIIOT, IIeIouel U
comeil  (BO3MOKHO  WCIIOJIb30BAHHE  BHJIEOMATEPUANOB); MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS] pPeaKIuidi HMOHHOTO oOMeHa (0Opa3oBaHHE
OcCaJika, BBIJICIICHWE Ta3a, 0Opa30BaHWE BOJIbI); OIBITOB, WLTFOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX ~ peakinuid (TOpeHHe, peakIuu Pa3JIoKCHMUS,
COCIMHCHHUS); PACIIO3HABAaHUE HEOPTraHWYECKHX BEIICCTB C TMOMOIIBIO Ka4yeCTBEHHBIX
peakinii Ha NOHBI; PEIICHUE SKCIICPUMECHTAIBHBIX 3a/1ad.

Hemertannbl u ux coeuHeHus

O6mass  xapaktepuctuka rajmoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu oOkucieHus. CTpoeHHe W (PU3MYECKHE CBONCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XMMUYECKHE CBOMCTBA Ha MpuMepe Xjopa (B3auMOJCHCTBUE C
MeTajlaMi, HeMeTaUlaMd —  BOJOPOJIOM UM  KHUCJIOpPOJOM,  *miesouamu™).
XnopoBogoposi. CosistHast KUCI0Ta, XMMUYECKUE CBOMCTBA, *MOJTydYeHHE *, MpUMEHEHHE.
*JleficTBHE XJI0pa M XJIOPOBOJIOPO/Ia HA OPraHU3M uejloBeKa.* BakHeuIre XJIopuibl u
WX HaXO0XJEHUE B TIPUPOJIE.

O6mass xapaktepuctuka dJeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa M CEPhl. XapaKTEPHBIC CTCTICHU OKUCIICHUS.

Ctpoenre u (QU3NYECKHE CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
ANnoTpornHble  MOAUW(MUKAIMU KUCIOpOJa M Cepbl. XHUMHUYECKHE CBOWCTBAa CEpbl
(B3auMogeiicTBue *c HemeTtasiamMu® — BOJOPOJAOM U KHCIOPOIOM, METalllaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM W cepHOM kuciotamu).* CepoBOIOPOI: CTPOCHHUE,
dusznueckre U XMMHUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTAHOBUTEIIBHBIE CBOMCTBA).
Oxcunbl cepbl Kak MPEACTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUcloTa: pundeckue
U XuMHuueckue cBoiicTBa (oOmme u crneunuduueckue). Conu CEpHON KHUCIOTHI,
KayeCTBEHHas peakius Ha cynbdar-uoH. CepHucras kuciora. *XUMHYECKUE PEaKIINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUsT CEPHOW KHCIIOTHL *
Haxoxnenue cepsl u €€ coequHeHul B mpupoje. [I[pumenenue cepol U €€ COeTMHEHUH B
ObITY W B TMPOMBINUJICHHOCTH. *XWMHUUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpelbl
COEIMHEHUSAMHU CEphI (KUCITOTHBIE A0/, 3arPsI3HEHUE BO31yXa U BOJOEMOB), CLIOCOObI
€ro MnpeaoTBpaIicHus. *

OOmrast xapakTepucTHKa 23JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a3oTa u ¢ochopa, XapaKTePHBIE CTEIICHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHE B TPUPOAE, (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
(B3auMoneiicTBUE € MeETaulaMd M HEMETajulaMd - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopotr azora B mnpupome. Ammuak: (U3MYECKHE M XHUMHYECKHE CBOWCTBA
(oKuCIeHue, OCHOBHBIE CBOMCTBAa BOJHOTO PAacTBOpa), *moiiydeHue™ W NpUMEHEHHE.
Conmm amMMOHMS: coOCTaB, (u3uMyeckne W XUMHYECKHE CBOWCTBA (paslo’KeHHE,
B3aUMOJICHCTBUE CO IIeloyaMu), NpuMeHeHue. KauecTBeHHass peakius Ha HOHBI
aMMOHHUsI. A30THasi KucCIoTa, €€ (u3nueckue U XMMHUYECKUE CBOICTBa (00mIMEe U
cneuuduyeckue), *monmydenue.* Hutpatsl (pasnoxenue). A30THUCTasi KHUCIOTA.
Hcnonp3oBanrne HUTPATOB M COJIEM aMMOHHMS B Ka4eCTBE MHHEPAJbHBIX YyIOOpPEHHIA.
*XUMUYecKoe 3arpsA3HEHHE OKpYKarolel cpellbl COCAUHEHUSIMHU a30Ta (KUCIOTHBIC
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JIO%K]IH, 3arpsI3HEHHE BO3/yXa, MOYBLI U BOJOEMOB). *

®docdop, *amnorponHsie Moaudukauuu gpocdopa,* PuznUecKrue U XUMUUYECKUE
CBOICTBa (B3aMMOJEHCTBHE C METaJUIAMH, HEMETallaMH, *KOHLEHTPUPOBAHHBIMU
a3oTHOM u cepHoil kucimotamu).* Oxcun ¢ocdopa (V), oprodocdopHas Kuciora:
¢usznueckre U XMMHUYECKUE CBOICTBa, *nosydenue.* *[loHsTHE O MUHEpaIbHBIX
ynoOpenusix: HUTpatel U Qocdatbl. [loHATHE O KOMIUIEKCHBIX yaoOpeHusax.* OOmas
XxapakTepuctuka snemMeHToB [V A-rpynmnbel. OcoO€HHOCTH CTPOEHUsI aTOMOB yriepoja U
KpeMHHUs. BaleHTHOCTh M XapaKTepHbIE CTENEHU OKUCIEHUS aTOMOB YIJepoja H
KpeMHus. PacnipocTpanenue yriaepoja B IpuUpoje, XapaKTepHbIe CTEIIEHU OKUCICHUS.

VYrnepon, amnorponHble Moaudukanuu (rpadut, anmas), QuU3MYEeCKHe U
XMMHYECKHE CBOMCTBA TMpPOCTHIX BEIIECTB (B3aMMOJEWCTBHE C  MeTajllaMH,
HeMETa/IaMH, *KOHIICHTPUPOBAHHBIMUA a30THOW M CEPHOM Kuciotamu)*. AmcopOrusi.
Kpyrosoport yriepona B npupoze. Okcunabl yriaepojaa, ux Gu3n4ecKue U XMMUUYECKHUe
CBOICTBA, TOJIyYeHME U MPUMEHEHHE, JIeWCTBME HAa  OpPraHU3M  4YeJOBEeKa.
*JKomoruueckre MpoOiemMbl, CBsi3aHHbIE ¢ okcuaoM yriepona(lV); rumnoresa
rJI00AJIBHOTO TMOTEIJICHUST KJIMMaTa; MapHUKOBBIM 3¢ (dekT.* YroibHas kuciaora u eé
coiu, MX (U3MYECKMEe M XUMUYECKHE CBOWCTBA, *MOJydeHHE W MpUMEHeHue.™*
KauectBenHass peakiusi Ha kapOoHaT-uoHBL Mcmonb3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTU U CEJIBCKOM XO3SIICTBE.

OO6mue mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa M CTPOEHHUS OPraHUYECKUX
COEMHEHU yriepoja (Ha ImpUMEpPEe METaHa, ATUJIEHA, 3TAHOJA, YKCYCHOM KHCIOTBHI.
*Ux cocrtaB u xumuyeckoe cTpoeHue. Kiaccuduxanus opraHMYECKHUX BelecTB.™
[lonsiTue 0 OMOJOTMYECKM BaXKHBIX BEIIECTBAaX: >KMpax, Oelkax, yrieBojax — U HX
pOJIK B JKMU3HU YesioBeKka. *MarepuaibHOE €IUHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COeTMHEHUM. *

Kpemuuii, ero ¢usmyeckue W XUMHYECKHE CBOWCTBAa (Ha TIpUMEpe
B3aMMOJICHCTBUSI C MeETaUIaMHd M HeMeTalllaMu), *moiaydeHue™ W TpUMEHEHUE.
*CoenuHeHus: KpeMHus B npupoze. OOmuue npencrasieHus: o6 okcuae kpemausi(IV) u
KpeMHuEeBOH kuciore. CUiukaTel, GU3NUYECKUE U XUMUYECKHUE CBOMCTBA, MOJy4YCHHUE U
MPUMEHEHUE B  OBITY, MPOMBIIUIEHHOCTH (B  MEIULUMHCKOW, 3IIEKTPOHHOM,
CTPOUTENbHOW W Ap.). Baxueillmme cTpouTelbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
LIEMEHT, O€TOH, kene300eToH. [IpobiieMbl 6€301macHOro UCIOIb30BAHUS CTPOUTEIBHBIX
MaTepuagoB B MOBCEAHEBHON KU3HU. *

XVWMHUYECKUI SKCIEPUMEHT: H3y4eHHE O00pa3l0oB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISHOW KHUCJIOTBHI; TPOBEJCHHE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUA-UOHBI U
HAOJFOICHUE TMPU3HAKOB WX TPOTEKAHUS; OMbBITHI, OTPaKArOMMe (QU3NUYECKUE W
XUMUYECKHUE CBOMCTBAa TaJOT€HOB M HMX COECAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHUAIOB); O3HAKOMJIEHHME C oOpas3lamMu XJOpuaAOB  (TaJIOrE€HHU]IOB);
O3HAKOMJIEHHE C 00pa3uaMu cepbl U €€ COCIMHEHMSIMHU (BO3MOXXHO HMCIOJIb30BAaHUE
BHJIeOMATEpHUAIOB); HaOIIOJEHHE Mpoliecca OOYIJIMBaHUS caxapa IMOJ JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI; U3yUCHUE XUMHUYECKUX CBOMCTB pa30aBiIeHHON
CEpHOI KUCIOTHI, MPOBEICHUE KAUYECTBEHHOMN peaKIuu Ha Ccyib(haT-uoH U HAOJIOJEHUE
Mpu3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PU3MUYECKUMU CBOMCTBaMM a30Ta, pocdopa
U UX COEMHEHMI (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAJIOB), 00pa3laMu a30THBIX
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1 GpochopHBIX YI0OpEeHUH; MoJlydyeHUEe aMMHUaKa U U3y4eHUE €r0 CBOMCTB; MPOBEACHUE
KAueCTBEHHBIX PEaKUMi HAa MOH aMMOHHUA U (ochaT-uOH M U3yYEHUE MPU3HAKOB UX
[IPOTEKaHMs, B3aUMOJECHUCTBUEC KOHICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO HCIIOIB30BAHUE BUIEOMATEPUAIIOB); U3YUEHUE MOJEIEH KPUCTATIINYECKUX
peméToK anMmasa, rpaduTa; O3HAKOMJIEHUE C IMPOLIECCOM aACOPOLUH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHUBOrasza; IMOJy4YeHUE
YTJIEKUCIIOTO Ta3a U U3YYEHHE €ro CBOWCTB; IPOBEIACHHUE KAaYECTBEHHBIX PEAKIMi Ha
KapOOHaT- ¥ CHWJIMKAT-UOHBI U U3YYCHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C
MPOAYKUMEW CHIIMKATHON IPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a4a4 I10
TeMe «BaxHelne HeMeTalIbl U UX COETUHEHUS.

MeTaisl ¥ X COCMHECHUS

OO6mras XxapakTepUCTHKA XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux  noJioxkeHus B llepuoauyeckodl = cuCTeME€ ~ XMMHUYECKMX  JJIEMEHTOB
. 1. MenneneeBa u ctpoeHusa aroMoB. CTpoeHue MeTauioB. MeTajindyeckas CBsi3b U
METaJUTMYECKasi KPUCTAJIMUECKAsT PEHIETKA. DJICKTPOXUMUYECKUN PSAJl HANPSIKEHUU
MeTasioB. Du3nuecKrue M XUMUUYECKHE CBOWCTBA METAJUIOB (B3aMMOJCHCTBUE C
KUCJIOPOJOM, BOJOH, KuciIoTamMu). *O0mue cnocoObl monydyeHus: MetauioB. [lonstue
0 KOPpPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTab,
YyTYH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY M IPOMBIIIJICHHOCTH. *

[Ileounble MeTauibl: TonoXeHHe B Ilepuoanyeckoil cUCTEME XUMUYECKHUX
anementoB [J[. M. MenzaeneeBa; CTpoeHUE aTOMOB. Haxoxzaenne B mnpupone.
du3nyeckue M XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCuasl H
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MeI0YHbIX METAJIJIOB U UX COCIMHEHMUIA.

[[lemouHO3EMENBHBIE MeTaJIbl Maruui u KaJIbIIMH: MOJ0KECHHE
B [lepuonnueckont cucrteMe xumuueckux snemeHToB J[. 1. MenneneeBa; ctpoeHne nx
aTOMOB; HaxOXJeHHE B mpupojac. PU3NUECKUE M XUMHYECKHE CBOMCTBA MarHusi W
Kanblusl. BakHelmme coenuMHEHUs KaibIus (OKCHJ, THAPOKCHI, coiH). *IKECTKOCTh
BOJIBI U CTIOCOOBI €€ ycTpaHeHus . *

AnroMuHui: nosioxkeHue B llepuonnueckoil cucremMe XHUMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroMma; HaxoxJIeHue B npupoae. dDusnueckue u
XUMHUYECKHE CBOWCTBA amtoMUHUA. AMMOTEpHBIE CBOWCTBA OKCHAA W THIPOKCH]IA
AJIFOMHUHMUS.

Kenezo: mnonoxenue B Ilepuogudeckord CUCTEME XUMHUYECKHX HJIEMEHTOB
JI. 1. MenneneeBa; CTpoeHHE arToMma; HaxoxieHue B npupone. dDusznueckne u
XUMHUYECKHE CBOMCTBA KeJe3a (B3aMMOJICHCTBUE C METaJlJIaMH, KHUCIOTaAaMU U COJISIMH ).
Oxkcuapl, runpokcunsl u coiau kene3a(ll) wm sxenmeza(Ill): cocrtaB, cBolicTBa U
*nonyuenue.*

XHAMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3llaMH METaJVIOB W CIUIaBOB,
X (PU3UYECKMMH CBOMCTBAMH; U3YUEHHUE PE3YJIbTATOB KOPPO3UHU METAIIIIOB (BO3MOXKHO
HCTIOJIb30BaHUE BUICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCH /1A KAIBIUS 1
HaTpusi C BOJIOM (BO3MO’KHO HCIOJIB30BAaHUE BHEOMATEPHATIOB); HCCIEIOBaHUE
CBOMCTB KECTKOW BOJBI; MpoOIlECCa TOPEHHUS Kejae3a B KUCIopoAe (BO3MOXKHO
HCTIOJIb30BaHUE BUAEOMATEPHAIOB); IPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIUA Ha
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WOHBI (MarHusi, Kanblus, amoMuHus, 1uHka, sxene3a(ll) u xemesza(lll), memu(Il));
HaOJII0/ICHUE U OMKCaHUE MPOLIECCOB OKpAIlIMBAHUS TJIaMEHU MOHAMU HATpUSsl, Kaaus U
KaJIbIUsl (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEpPUAIIOB); UCCIEAOBAHUE aM(POTEPHBIX
CBOMCTB TUJIPOKCHJIA AJIIOMUHUS U THAPOKCHUAA ITUHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeWuIme MEeTaJUIbI U UX COSTMHEHUSD.

XuUMUS U OKpYKarollas cpeaa

*HoBble MaTepuasibl U TexHoJoruu. BemiecTBa u Marepuanibl B MOBCEIHEBHOU
KU3HU YelloBeKa. XHUMHS M 310poBbe. be3onmacHoe WHCMONb30BaHUE BELIECTB U
XUMHYECKUX peakiuuii B ObiTy. IlepBas mnomous 0pu  XMUMHYECKHX OXKOTrax
1 oTpaBieHusX. OCHOBBI HKOJIOIMYECKON rpaMOTHOCTH. *

*XuMHueckoe 3arps3HeHUE OKpyXKarouied cpeabl (mpefenbHas JomyCcTUMast
koHueHTpauus BeuiectB — [1JIK). Pons xumuu B perieHun s3xooruueckux npoodsuaem. *

*[IpupogHble HMCTOYHUKHU YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HeTh),
NPOIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH. *

XUMHUYECKUI KCIEPUMEHT: M3ydeHUe oOpaslloB MaTepuanoB (CTEKJIO, CIUIABbBI
METaJJIOB, TOJTUMEPHbIE MaTepHabl ). *

MeXnpeIMeTHBIC CBSA3H

Peanmzamust MeXnpeaIMETHBIX CBsi3ed TIpM HM3yYeHUH XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCST Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX IMOHSITHH,
TaK W TIOHSATUH, SBISIONUXCS CUCTEMHBIMHU TSI OTJEIBHBIX TMPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHSATHS: HAY4YHBIH (DaKkT, THUIOTE3a, 3aKOH,
TEOpHs, aHAIIN3, CHHTE3, KIacCH(UKAIHS, TIEPUOTINIHOCTh, HAOIIOACHHE, SKCIIEPUMEHT,
MOJICITMPOBAHKE, H3MEPEHUE, MOJENb, SBJICHHE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHUaIbI.

®dwusuka: MaTepus, aToOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKIIUJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DJICKTPUICCKHUIA 3apsi]l, MPOBOIHHUKH, IOJYIPOBOJIHUKH,
JUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTANIMYECKas pEMIETKa, CIUIAaBbI, (PU3NYECKUE
BEITUYMHBI, CAMHUIIBI W3MEPEHHs, KOCMHYECKOE IMPOCTPAHCTBO, IUTAHETHI, 3BE3MBI,
Connre.

buonorusi: ¢orocunres, npixaHue, Omocdepa, 3KocHCTeMa, MHUHEPATbHBIC
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPATbI, TOPHBIE MOPOJBI, MOJIE3HBIE
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA YUYEBHOI'O ITPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIA

B uenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydeOHoro mpeamera
«XuMus» NOKHBI COBMAJaTh C pe3ynpraramu DenepanbHoil pabouelt mporpamMmbl

OCHOBHOT0 00111eT0 00pazoBanus. Hanbosnee 3HaUMMBIMU SIBJISIOTCS :
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JIMHHOCTHBLIE PE3VYJIbTATLI:

JInuHOCTHBIE  pe3ylbTaThl OCBOCHHUSI MPOrPAMMbI  OCHOBHOTO  OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOA€ OOyYEeHHMs XHMHM B €IUHCTBE YYEOHOW H
BOCIIUTATEIIbHOW JEATETbHOCTH B COOTBETCTBUM C TPATULIUOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU Y JAyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMU B
oOlllecTBe TMpaBWIaMd M HOPMaMH TIOBEACHUS U CIHOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YYaIOIINXCS.

JInuHOCTHBIE pe3yJIbTaThl OTPaXKaroT TOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMM U pacUIMpeHue
OTIBbITA JICATEIBHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YaCTH:

1) naTpuoTUYECKOTrO BOCIIUTAHUSA:

IIEHHOCTHOT'O OTHOUIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HAcCJeJWl0, TOHUMaHUS 3HAYCHUS XUMHYECKOM HAyKu B IKU3HU
COBPEMEHHOI0 00IIecTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM UHQpOpMaIuendn o
NEPEAOBBIX JIOCTHRKEHUAX M OTKPBITHSX MHPOBOM W OTEYECTBCHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOIIECTBRA;

2) TpaK1aHCKOTO BOCTIMTAHUSI:

NpEeACTaBICHUS O COIMAJIbHBIX HOpPMax © TpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HON, y4eOHOUCCIIeI0BaTEIbCKOM, TBOPUECKOW W JPYTUX BHUAAX JEATEIBLHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATEIBHOCTU NMPHU BHITIOJIHEHUH YYEOHBIX,
NO3HABATENbHBIX 3a/1a4, BBIIOJIHEHUH XUMUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aWMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B IpOIlecce
ATON y4eOHOH MAEsTeNIbHOCTH, TOTOBHOCTH OIEHHMBATh CBOE IMOBEJICHHUE U TOCTYIKH
CBOMX TOBapUIIEH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJICICTBUH TTOCTYIIKOB;

3) LIEHHOCTH HayYHOT'O MTO3HAHUSI:

MUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOIINX OCHOBY
JUTSl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpA, MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPO/IbI, B3AUMOCBSI3SIX YEJI0BEKa C IPUPOIHON CPEAOii, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO03HABATEIbHBIX MOTHMBOB, HAIPABJICHHBIX Ha IOJYYEHHE HOBBIX 3HAHHUH 10
XHUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0OJaeMBIX TIPOIIECCOB U SIBJICHUM;

MO3HABAaTENIbHOM, MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYpbl, B TOM YHUCJE
HABBIKOB CAMOCTOSTEIHLHON PabOTHI C Y4EOHBIMU TEKCTaMU, CIIPABOYHON JIUTEPATypPOH,
JTOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU MH()DOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeca K OOYYCHHIO W TO3HAHWIO, JHOOO3HATEIHHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO00pa30BaHUIO, IPOCKTHON M MCCIIEIOBATEIILCKON S TEIbHOCTH, K
OCO3HAHHOMY BbIOOpY HAIMPABICHHOCTU U YPOBHSI 00yUEHHUSI B JabHEHIIEM;

4) popMUpOBaHUS KYJIbTYPhI 3JOPOBbSI:

OCO3HAHUS IIEHHOCTHU >KU3HU, OTBETCTBEHHOI'0 OTHOILIECHHS K CBOEMY 3J0pPOBBIO,
YCTAHOBKH Ha 37J0pOBbIN 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUSATUS BPEAHBIX
NpUBbIYEK (YMOTPEOJICHUS] aJKOroJisi, HApPKOTHUKOB, KYypeHHs), HEOOXOIUMOCTHU
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coOtoIeHus1 paBuil 0€30MaCHOCTU NpPHU OOpAIEHUH C XUMHYECKMMHU BEUIECTBAMU B
OBITY U peabHOU KU3HH;

5) TpyZ1I0BOr0 BOCIIUTAHUS:

MHTEpECca K NPAKTUYECKOMY M3y4YEHHIO mpodeccuid U Tpylda pa3iIMYHOIO Poja,
yBaXEHHE K TPYAY M pe3yibTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BhIOOpA MHAMBUAYAJIbHON
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npodecCuoHanbHON JEeATEeNbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, T'OTOBHOCTb
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeIe;

6) KOJOrHYECKOTO BOCITUTAHMUS

AKOJIOTHYECKHU LIETIeCO00Pa3HOT0 OTHOIICHHS K MPUPOJE KaK MCTOUHMKY KU3HU
Ha 3emiie, OCHOBE €€ CYILIeCTBOBAHUS, TOHUMAaHUS IEHHOCTH 3[I0POBOT0 U 0€30IM1aCHOT0
oOpa3za >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMY H
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTH COOJIIOJIEHUS MTpaBUiI 0E€30MacHOro
NOBE/ICHUSI TIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYAIMIX, YTPOKAIOIIUX 310POBBIO
Y JKU3HU JIIOOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydyaeMble MpPU HM3YYCHUH XUMUH, [JIs
pElIeHHs 3a/1ay, CBA3aHHBIX C OKPYXKAIOIIeH MPUPOAHON CpEeIoif, MOBBIIICHUS YPOBHS
AKOJIOTHYECKON KYyJIbTYpbl, OCO3HAHHS TJOOAIBHOTO XapaKTepa HKOJIOTHYECKUX
npo0JIeM U IMyTell UX pelieHus MOCPEACTBOM METOJIOB XUMHUH;

HKOJIOTHYECKOTO MBIIUIEHHUS, YMEHHUSI PYKOBOACTBOBATHCS UM B IT0O3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAITIPEAMETHBIE PE3VJIbTATDBI

MeranpeaMeTHbIC PEe3yJabTAaThl OCBOCHHUS 0O0pa30BaTEIbHOM MPOTPAMMBI 10
XUMHUHU OTPAKAIOT OBJIaJICHUE YHUBEPCATbHBIMH MTO3HABATEILHBIMU JICHCTBUSIMU, B TOM
qucIe:

1) ©a30BbIC IOTHYECKUE ICHCTBUS:

BBISIBJISITH IPUYUHBI U CIICJICTBUS MPOCTHIX XUMUUECKUX SIBIICHHUIA;

OCYIIECTBIISITh CPABHEHHE, KIACCU(DUKAITUIO XUMHUYECKUX BEIIECTB 10 3a/IaHHBIM
OCHOBAHUSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX ONEpaluii;

CTPOUTH  JIOTUYECKOE  CYXKJEHHE TIOCJI€  MPEeABAapUTENBLHOTO  aHaJIN3a,
BKJIIOYAIOIIIEE YCTAHOBIICHHE MPUYUHHO-CIIEICTBEHHBIX CBSI3€il

C03/1aBaTh, MPUMEHATh U MPE0oOpPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJEIIH U CXEMBbI
JUTS1 pellieHus] y4eOHbIX U MO3HABATENIbHBIX 3a7a4 C MOMOILBIO TIEAarora;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE XHUMHUYECKUX TMPOLECCOB U  HUX
MOCJIEICTBUS;

2) 0a30BbIC UCCIIEIOBATCIBCKUE JCHCTBUA

C MOMOIIBIO TeIarora MPOBOJAUTh XUMHUUECKUN OMBIT, HECIOXKHBIN SKCIIEPUMEHT,
JUIsl yCTAaHOBJIEHUSI OCOOEHHOCTEN 00BEKTAa N3YUEHUS, IPUUUHHO-CJIEICTBEHHBIX CBS3EH
1 3aBUCUMOCTEH 00BEKTOB MEXKy COOOI;

C MOMONIBI0 TMeAarora WM CamMOCTOSITENbHO (OPMYIUPOBATH O0O0OIIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEJACHHOTO HAOIO/ICHHUS, OTIBITA;
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3) pabota ¢ nHpopMaIuei:
BBISBJIATh NeUIUTHI WH(OPMAITUHU, JAaHHBIX, HEOOXOMUMBIX IS pPEIICHUS
MOCTABJICHHOM 3a/1a4H;
npeoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJTHOTO BUAA B APYrou (TabiauIly B TEKCT
¥ 1p.);
UCKaTh WIM OTOMpaTh MH(OPMAIMIO WU JAaHHBIE U3 MCTOYHUKOB C y4E€TOM
MpeIOKEHHON YUeOHOM 3a7]auM U 3aJIaHHBIX KPUTEPHUEB.

OBnajzieHre YHUBEPCATbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSMU:

OpraHU30BBLIBATh YUeOHOE B3aMMOJICHCTBUE B rpymie (onpeaensTh oOmue e,
pacrpenensTh PoJiv, JOTOBAPUBATLCS JIPYT C IPYTrOM U T. II.).

C MOMOIIBIO TMEJarora Wiu CaMOCTOATEILHO COCTABIATh YCTHBIE M MUCHMEHHBIC
TEKCThI C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB [ BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpraHU30BBIBATh Y4YEOHOE COTPYAHHUYECTBO U COBMECTHYIO [I€SATEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; paboTaTh WHIUBUAYAJIbHO W B TPYIINE: HAXOIUTH 0OIIIee
pelieHue W paspemarbh KOH(JIMKTBI Ha OCHOBE COTJIACOBaHUS TO3MIMH M yuera
UHTEPECOB; (POpMyIUPOBaAThH, APIYMEHTHUPOBAThH U OTCTAMBATh CBOC MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOILIUN MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTH U MPOSIBISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IIEPE] TPYMIIOM.

OBnazeHNe YHUBEPCATbHBIMHU YUYEOHBIMU PETYISTUBHBIMU JACHCTBUSMU:

oOHapykuBathb © (OpPMYyIUPOBaTh Y4YeOHYIO MpoOJeMy, OMpPenensiTh Ieib
y4eOHOH eI TeIbHOCTH;

BJIAJETh OCHOBAMH CaMOKOHTPOJIS, CAaMOOLIEHKH, TNPUHATUS pEUIEHUH U
OCYIIECTBJICHHS] OCO3HAaHHOTO BbIOOpA B Y4eOHOM U TIO3HABATEILHOM JIEATEILHOCTH;

COOTHOCUTHh CBOM JCHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH NESITEJIBbHOCTH B MPOLIECCE TOCTUKEHUS pe3ysbTaTa, ONPEAEIIATh
criocoObl ISUCTBUH B paMKax MPEJIOKEHHBIX YCIOBUM U TPpeOOBAaHUM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUECH;

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJIaH €€ U3MEHEHUS,

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUU Y4eOHOMH
3a7a4u;

MOHUMATh TPUYWHBI, TI0O KOTOPHIM HE OBUI JIOCTUTHYT TpeOyeMbI pe3yiabTaT
JESITENBHOCTH, OMNPEACNATh IMO3UTUBHBIE W3MEHEHHS W HaIpaBJieHUs, TPEOYoIIne
JanbHeuIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEIOBEKY, Er0O MHEHHIO.

I[MPEAMETHBIE PE3VJIbTATBI

B coctaBe nmpeamMeTHBIX pe3yabTaTOB IO OCBOCHUIO 005S3aTEITLHOTO COJEPKAHNUS,
YCTaHOBJIEHHOTO JaHHOW DenepanbHO pabodeil mporpamMmoil, BBIIETSAIOT: Hay4YHbIE
3HaHUS, YMEHHS U CHOCOOBbI JeHCTBHM, creuuduyeckue s yd4eOHOro mnpeamera
«XuMuUs», BUIBl JEATCIBHOCTU MO MOJYYEHUI0 HOBOI'O 3HAHUS, €ro MHTEPIpPETalNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUAX:
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MPEJICTABICHUE O 3aKOHOMEPHOCTAX W TIO3HABAEMOCTH SIBIICHUM MPUPOIBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYUMOCTM OCHOB XUMHUUYECKON HAyKd Kak o0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJIbTyphl U MPaKTUUYECKOU
NEATeIbHOCTH 4YEJOBEKa B YCJIOBUSX COBPEMEHHOIO OOIIECTBAa; MOHUMAHHUE MECTa
XUMHUM CPEAU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMHU MOHSTHIHOTO amnmapara U CUMBOJHWYECKOTO SI3bIKa XUMUU
JUTSL COCTaBJIeHUs (POPMYJT HEOPTAHUYECKUX BEIIECTB, YPABHEHUM XUMUYECKUX PEAKIIHit
(c omopoil Ha anropuT™M YUYeOHBIX JEWCTBHUI); BIAJE€HHWE OCHOBAMH XHMHYECKOU
HomeHknaTypbl (IUPAC u TpuBHanbHON) M yMEHUE MCHOJIb30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATEIbHBIX 3a7[a4 C MOMOIIBI0 YUUTENs; YMEHUE MCIOJIB30BaTh MOJIEIU
JUISL OOBSICHEHMsI CTPOCHHS aTOMOB M MOJICKYJ MO aJropuTMy C OIOpOMl Ha
ONPEEIICHHUS;

MPEJCTABICHUE O CUCTEME XUMUUYECKUX 3HAHUN U YMEHHUE C MOMOIIBIO YUUTENS
NPUMEHSTh CUCTEMY XMMHUUYECKHMX 3HAHWHU JUIs YCTAHOBJICHUS B3aUMOCBSI3EH MEXKITY
W3YUYCHHBIM MaTE€pHaJioM M MpPHU TMOJYYCHUHM HOBBIX 3HAHUM, a TaKXKe B MPOIECCE
BLITIOJIHCHUSI Y4YEOHBIX 3aJaHUi W TIpU paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(dOpMaINK, KOTOpas BKIIOYAECT:

BOKHEHIINE XUMHYECKUE TMOHSTHUS: XUMHUUYECKUM SJIEMEHT, aToOM, MOJIEKYyJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHAs U HEOAHOPOJHAs CMECh,
OTHOCUTEJIBHBIE aTOMHAs WU MOJIEKYJISIpHAs Macchbl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsi Macca, MOJIAPHBIM 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb (CpeaHsis),
XUMHUUYECKAsT peaklUus, peakluud COCAUHEHMS, pPEaKLUU pPAa3JI0KEHUs, PpPEaKLnu
3aMellleHNs], peakIMi 0OMEeHa, TerI0BOM 3P (HEKT peakinu, 3K30- U IHAOTEPMUUYECKUE
peaKUunm, pacTBOP, MACCOBasl JOJI XUMHUUYECKOI'O 3JIEMEHTA B COCAMHEHUH, MACCOBas
JIOJIs1 M MIPOLIEHTHAs KOHLUEHTPALMS BEIIECTBA B PACTBOPE, SIAPO aTOMA, IIEKTPUIECKUN
CJIOW aToMa, aToMHasi opOuTalb, paglyC aToMma, BAJICHTHOCTh, CTEIECHb OKHCIICHMS,
XUMHYECKAST CBA3b, DJIEKTPOOTPULATEIBHOCTD, MOJSPHAS U HEIOJISApPHAs KOBAJICHTHAs
CBS3b, MOHHAsl CBA3b, METAJUIMYECKas CBs3b, KpUCTAIIMYECKAs pelIeTKa (aToMHas,
MOHHAs, METaJInyecKasi, MOJIEKYJsipHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOIHUT, DJICKTPOJUTHYECKAs  TUCCOIMAIMS, pEeaKIu HOHHOrO0  OOMEHa,
OKHCJINTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAKLUWH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAaHOBJICHHE, DJIEKTPOIU3, XUMUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMMHYECKOW pEaKIMH, KaTallh3aTop, MpPEIeIbHO
nonyctumasi koneHntpanus (I11K), koppo3ust meramios, CIIIaBsl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMUU: 3aKOH COXpaHEHHUsI Macchl, [lepuoanuecknii
3akoH JI. 1. MenpaeneeBa, 3aKOH MOCTOSTHCTBA COCTAaBa, 3aKOH ABOTraipo;

TEOPUU XHWMHHU: aTOMHO-MOJIEKYJISIDHAsE TEOpHUs, TEOPHS IJIEKTPOJIUTHUECKOU
JVCCOLIMALIAN, a TAKXKE MPEACTABICHUS O HAYYHBIX METOAAX MO3HAHUSA, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOJAX MCCIEIOBAHUS BEIIECTB U HU3YUCHUS
XUMHWYECKUX PEaKIU;

MPEJICTABIEHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX 3JIEMEHTOB
(pamuyc aroma, OHJIEKTPOOTPUIIATENBHOCTh), MPOCTBHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUsI 3JeMeHTOB B Ilepuoandeckoil cucteMe (B MasblX MEpUOAAX U TIABHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOEHHUSI aTOMA; YMEHHE OOBSICHATH CBA3b IMOJOKECHUS
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sanementa B llepuoauueckoil cucTeMe ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMH CTpPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsija sapa, oOllee YMCIO 3JIEKTPOHOB),
pacripe/ieIeHUeM SJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TpeX
MEPUOIOB, KAl U KaJbLUS; KIacCUPUIMPOBATH XUMUYECKUE PJIEMEHTHI C OMOPON Ha
onpenesneHust GU3NIECKOro cMbIcia UGPOBBIX JAHHBIX MEPUOIUUECKOMN TaOIUIIBL;

yMEHHUE KJIacCUu(PUIMpOoBaTh XUMHUECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA
U XUMHUYECKHE PEAKIUU C OMOPOM Ha CXEMbI; OMpeessaTh BaJICHTHOCTh U CTENECHBb
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB, BUJ XUMUYECKOU CBSA3U U THUI KPUCTATUIMUECKOU
CTPYKTYPHI B COEJIMHEHUSIX, 3apsij MOHA, XapaKTep CPe/lbl B BOJHBIX PACTBOpPAx BEIIECTB
(KUCTIOT, OCHOBaHWM), OKHUCIUTEIb M BOCCTAHOBHUTENIbL [0 QJITOPUTMY Y4EOHBIX
JICUCTBUU;

YMEHUE XapaKTEpPU30BaTh C OMOPOM Ha cxeMmy (U3UYECKHE U XUMUUYECKHE
CBOICTBA MPOCTHIX BELIECTB (KKCIOPO, 030H, BOJOPOA, rpaduT, anMas, KpeMHUH, a3oT,
docdhop, cepa, xJop, HaTpui, Kaluid, MarHUi, KaJIbIIMM, aTIOMUHUM, XKEIe30) U
CJIOKHBIX BEILIECTB, B TOM UHCJIE UX BOJIHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I,
CEPOBOJIOPOJI, OKCHIBI U TUAPOKCUABI MeTauioB I - IIA rpynm, amomunus, meau (I1),
nuHKa, xenesa (II u I1I), okcuast yraepona (II u 1V), kxpemuuns (IV), azota u docdopa
(III u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopnas,
yrojibHas, KpeMHHUEBasl KMUCJIOTA U X COJIN); ONTUCHIBATh C ONMOPOM Ha IJIaH U KIIIOUYEBBIC
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHUS IOCIE NPEABAPUTEIBHOTO aHaIM3a MOJ PYKOBOACTBOM
negarora, NPUMEHEHHWE BEIIECTB B 3aBUCHUMOCTH OT HX CBOMCTB, BO3MOYKHOCTb
IPOTEKAHUSI XUMMUYECKUX MPEBPALLCHUI B PAa3jIUYHBIX YCIOBUAX, BIUSHUE BELIECTB U
XUMUYECKHUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOILYIO IPUPOAHYIO CPEAY;

YMEHHE COCTaBISATH MO o0O0pasily, CXeMe, allfOpUTMYy YUYeOHBIX AeHCTBUM
MOJIEKYJISIpHBbIC U MOHHBIE YPABHEHHS PEAKIIUii (B TOM YUCIE PEaKIuii MIOHHOTO oOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKLUMil), WIUTIOCTPUPYIOIIUX XUMUUYECKHE
CBOMCTBA M3YYCHHBIX KJIACCOB / TPYNI  HEOPraHWYECKHX BEIISCTB, a TaKKe
MNOATBEPKIAIOUIUX T€HETUUECKYIO B3aUMOCBS3b MEXKY HUMU;

YMEHUE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOI'O 3JIEMEHTAa B COEAUHEHHH, MACCOBYIO JOJIIO
BEII[ECTBA B PAaCTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPOA Ha
obmrue hopMyIbl; YMEHUE TPOBOJUTH PACUETHI MO YPABHEHHUSAM XUMHUYECKUX PEAKIINI U
HAXOJUTh KOJTUYECTBO BEIIECTBA, 00BEM U MACCy PEareHTOB WU MPOIYKTOB PEAKIINH C
omnopoil Ha oOpaszell, aJroOpuT™M y4eOHbIX AEHCTBHIA;

BJIaJIEHNE OCHOBHBIMM METOJaMU HAy4YHOT'O MO3HAHUS (HAOJI0/IEHHE, U3MEPEHUE,
AKCHEPUMEHT, MOJECIUPOBAHUE) MPU HU3YUYCHUHU BEIIECTB U XMMHYECKUX SIBICHUU C
OTOPOM Ha aIrOpUTM YYEOHBIX NEUCTBHI; yMeHHe c(opMynupoBaTh MpoOieMy U
MPEIOKATh TYTH €€ PEMICHHS C TMOMOIIBI0 TeJarora; 3HaHWEe OCHOB O€30mMacHOU
paboThl ¢ XUMHUYECKMMH BEHIECTBAMM, XHMHUYECKOW MOCyAol u sabopaTOpHBIM
000py10BaHUEM;

HaJM4Yue MPaKTUUYECKUX HABBIKOB ITUIAHUPOBAHUS U OCYIIECTBICHHUS CIEIYIOIINX
XUMHUYECKUX JKCIEPUMEHTOB I0OJ] PYKOBOJCTBOM YUYUTENs C OOCYXKIECHHUEM IUIaHa
pabOThI UJIM COCTABICHUEM TaOJIHUIIBI:
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M3Yy4YCHHUE U ONMCaHNue (PU3NICCKUX CBOMCTB BEIICCTB,;

O3HAKOMJICHUE C (U3HMUECKIUMH i XUMUYECKUMH SIBJICHUSMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUSI XUMUUYECKUX PEAKITUN;

U3y4YEHHE CIIOCOOOB pa3/ieNICHUsl CMECcel;

MOJIyYEHUE KUCIOPOJa U U3YUCHUE €r0 CBOICTB;

MOJIYYEHHE BOJIOPOJIa U U3yUCHHE €TI0 CBOUCTB;

MOJIYYEHHUE YTJIEKUCIIOTO Ta3a U U3yUYeHHUE €T0 CBOMCTB;

MOJIYYCHHE aMMHAaKa U U3YYCHHE €T0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OIIPEIEIICHHOM MAacCOBOM J0JI€d PAaCTBOPEHHOI'O
BEIIECTBA;

UCCJICIOBAHNC W OIMCAHWE CBOWCTB HEOPTaHMYECKHX BEIICCTB Pa3IUYHBIX
KJIACCOB;

NPUMEHEHHE WHIAUKATOPOB (JaKkMyca, MeTwiopaHxka u ¢eHondTarenta) s
ompeIeNIeHHs XapaKTepa Cpelibl B pacTBOpPaxX KUCIJIOT U HIEJI0UCH;

U3YYCHHE B3aMMOJICHCTBUS KHCIOT C MeETaJUlaMH, OKCHIAMH METaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHMSIMH, COJISIMU;

MOJIyYCHHE HEPaCTBOPHMBIX OCHOBAaHHIA;

BBITECHEHHE OJIHOT'O METaJlJla [PyTUM U3 PacTBOpPa COJIH;

uccleioBaHue aM(pOTEPHBIX CBOMCTB THIPOKCUIOB ATFOMUHUS U ITUHKA;

pelIeHre  AKCIEPUMEHTANbHBIX 3amad 1o Teme «OCHOBHBIE — KJIAacChl
HEOPraHMYECKUX COCTMHEHUNY;

pelIeHre  JKCHEPUMEHTAJNbHBIX  3a7ady M0 TeMe  «IJIEKTPOJIUTHUYEeCcKas
JUCCOLIMALIMSIY;

pelIeHre IKCIEPUMEHTANBHBIX 3a/lad Mo TeMe «BaxHeilline HemeTaibl U MX
COCIMHEHUSI;

pelIeHre SKCIEPUMEHTAJIbHBIX 3a7a4 1Mo Teme «BaxHelmue MeTamasl U HX
COCIMHEHUSI;

XUMHYECKUE IKCTIEPUMEHTHI, WJUTFOCTPHUPYIOLIUE MPU3HAKU MPOTEKAHUS PEAKIUI
MOHHOI'0 OOMEHa;

KauyeCTBEHHBIC PEaKIMM Ha TMPUCYTCTBYIONIME B BOJHBIX pPACTBOPAaX HOHBI:
xJopua-, Opomun-, uoaua-, cyibdar-, Qocdar-, kKapOboHAT-, CHUIMKAT-AHUOHHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MAarHMs, KajbllUs, aJllOMUHUS, kene3a (2+) u
xenesa (3+), menu (2+), HMHKa;

YMEHHE TPEACTaBIATh PE3ydbTaThl JKCIIepUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(hUKOB M TAOIUI] M BRISIBISATH IMITUPHUECKIE 3aKOHOMEPHOCTH;

BJIQJICHHE TIpaBUiIaMu 0€30MacHOT0 OOpaIeHus C BEIIeCTBAMH, UCIIOIb3YEeMbIMH
B TIOBCEJHEBHON JKM3HU, a TaKKe TMpaBWIAMU TMOBEJCHUS B IENIX COEpPEeKCHUS
3I0POBbSI W OKPYXKAIOMEH TPUPOTHON Cpelbl; TMOHUMaHWE Bpeaa (OMaCHOCTH)
BO3JICHCTBHSI Ha >KUBBIC OpPTaHU3MBI OIMPEACIICHHBIX BEIIECTB, a TaKXKe CIIOCOOOB
YMEHBIIICHUSI ¥ TPEIOTBPAIICHUS WX BPEIHOTO BO3JICUCTBHS; TIOHMMAHHWE 3HAUCHUS
KUPOB, OCIIKOB, YTJICBOJOB ISl OPTAaHU3MAa YEIIOBEKA;

BJIQJICHNE OCHOBAMHM XHUMHUYECKON T'PAaMOTHOCTH, BKJIIOUAIONEH YMEHHE
MPaBWIBLHO WCIOJNB30BaTh W3Y4YCHHBIE BEIIECTBA M MaTepwaibl (B TOM YHCIIE,
MUHEpaJbHBIE YAOOPEHUS, METAJUTBl U CIUIABBI, MPOMYKTHI MEepPepadOTKA MPUPOTHBIX
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HMCTOYHUKOB YTJIEBOJOPOJIOB (YIJis, MPUPOAHOro ra3a, HedTH) B OBITY, CEIBCKOM
XO35IUCTBE, Ha TNPOUZBOJCTBE; YMEHUE MPUBOJUTH MPUMEPHl MPABUIBHOIO
WCIIOJIb30BaHUs U3YUYCHHBIX BEILIECTB U MAaTEPUAJIOB,;

YMEHUE YCTaHABIMBATh CBSI3M MEXIY pPETbHO HAOIIOJAEMbIMU XUMUYECKUMU
SBJICHUSIMM M TIPOLIECCAaMH, MPOUCXOJAIIUMH B MAaKpO- M MHUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOO0Opa3us BEIECTB; YMEHHE WHTErPUPOBATh XUMHUUYECKUE 3HAHUS CO
3HAHUSMHM JIPYTUX YYEOHBIX MIPEIMETOB C MOMOIIIBIO MEe1arora;

npejacTaBieHue o cdepax MNpodeccuoHaIbHON JeATeNbHOCTU, CBSI3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMM TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha  JIOCTHIKCHHSX
XUMUYECKOW HayKH; HaJIM4he OmbiTa paboThl C pa3IMYHBIMH HUCTOYHUKAMHU
uHDOpMalMK TO XUMUU (HAYYHO-TIOMYJIIpHAs JUTEpaTypa, CJIOBapH, CHPABOUYHHKH,
UHTEPHET-PECYpChl) C ONOPOM Ha aJrOpuTM: YMEHHE OOBEKTUBHO OIICHUBATh
uH(OpPMAaIIMIO O BEIIECTBAX, UX MPEBPAIICHUAX U MTPAKTHUYECKOM TPUMECHECHUH.

TpeOoBanusi K TpeAMETHBIM pe3yJibTaTaM OCBOEHHUs Yy4eOHOro mpeaMera
«XUMHUS», pacnpeieNIeHHbIE 110 ToaM 00y4YeHHUSI

PesynpraThl 1mo romam (GOpMyNHMpYIOTCS IO NPUHLMITY JA00aBICHUS HOBBIX
pEe3yabTaTOB OT T0Jla K TOJy, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUIIMH, Kak
IPaBUJIO, TOCIIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO rojia
[0 YMOJIYAHUIO BKIIIOUYAIOT PE3YyJIbTaThl IPEIBITYIIUX JIET).

8 KIIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHUX TIOHSATHUN: aToOM, MOJIEKYJIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHAS U
HEOJHOpPOAHAs), BaJCHTHOCTh, OTHOCHTE/IbHAs aTOMHAs M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MacCcoBas JIOJIsI XUMHUYECKOTO AJIEMEHTa
B COCIMHCHWH, MOJSIPHBIH  00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
*3IEKTPOOTPUIIATEIIBHOCTE ¥, CTETCHb OKHCJICHUS, XUMHUYECKas  peakIus,
KIaccu(uKanuss peakiuii: peakiuu COCJAMHCHHs, PEAKIUU PAa3JIO0KEHUS, PEaKInH
3aMEIIeHUs], PeaKui 0OMEeHa, 9K30- U SHJIOTEPMHUUECKHIE PeaKkiuu; *TermnoBoit 3hdexr
peakuuu’™; SApO aToma, SIECKTPOHHBIN CJIOW aroma, aTOMHas opOUTalb, paguyc aroma,
XUMHYECKasi CBSI3b, MOJIAPHAS M HEMOJISIpHAs KOBAJIGHTHAs CBS3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJs BemlecTBa (MPOIEHTHAs KOHIIEHTpAIUs) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHH (cM. 1. 1) u
MPUMEHSTH AT TIOHATHS MIPY OTIMCAHUH BEIIECTB M X MPEBPAIICHHUIA;

UCIIOJIb30BaTh XMMHUUYECKYIO CHMBOJIUKY JUISI COCTaBJeHHUS (OpMYJ BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMHUECKUX PEAKIINA, dJIEKTPOHHOTO Oaanca;

OTIPEJIEISITh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; CTCTICHD
OKHUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSAX C OMOPOU Ha OMPENEICHHS, B TOM
YHClIe CTPYKTYpPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
cCoeMHEHUW 10 QopmynaM; BHJ XHMHUYECKOW CBS3U (KOBajJe€HTHAsT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHCHUSX;

UMETh TIPEJCTABJIICHHE O CHUCTEME XHMHYCCKUX 3HAHUH, YMETh C IOMOIIBIO
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YUYUTENS TPUMEHATh CUCTEMY XMMHWYECKUX 3HAHWM, JJI YCTAHOBICHUS B3aUMOCBSI3U
MEK/ly U3YYEHHBIM MaTepHUaJIOM U MPU MOJyYEHUU HOBBIX 3HAHUH, a TaKXe MpH padbote
C HCTOYHUKAMHU XUMHUYeCKOM uHpopmanuu. OpHUEHTUPOBATHCA B TMOHATHUSAX U
ONepHUpOBaTH MU HA 0A30BOM YPOBHE, TPUMEHSITh IIPU BHITIOJIHEHUN YUEOHBIX 3aJaHUN
U PElIeHUH PACUETHBIX 3a7a4 C OMOpPOM Ha aNropuUTM y4eOHBIX ACHCTBUU M3yUEHHbIE
3aKOHBI W TEOpHUM: 3aKOH coXpaHeHus Maccel, llepuoamyeckuy 3akon JI.U.
MenpeneeBa, *3aKoH MOCTOSHCTBA cOocTaBa™, 3aKk0OH ABOrajapo; aTOMHO-MOJIEKYJIsipHas
teopusi. CoOTHOCUTH 0003HAUYEeHUs, KOTOphle uMeroTcs B Taomwuie «llepuonuueckas
cucteMa  XuMHYeckux  anmemeHtoB  J[. M. MenngeneeBay ¢ 4YHWCIOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa,
oO11ee Y1CIo 3JIEKTPOHOB U PacpeieNIEHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIUPOBATh XMUMHUYECKHE DJIEMEHTHI; HEOPraHWYECKHE BEIECTBA;
XUMHUYECKHE peakiuu (M0 YKMCIYy M COCTaBY YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerI0BOMY 3(PdeKTy, 0 M3MEHEHHUIO CTEIEHU OKUCICHUSI XMUMHUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE CBOWMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYJISIPHBIX YpaBHEHUIM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OOPON HA CXEMBI;

MPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOECHUS;
BO3MOXXHOCTH ITPOTEKAHUsI XUMHUYECKUX MPEBPALLCHUN B PA3JIUYHBIX YCIOBUAX IOCIIE
IPEeIBApUTEIBLHOTO OOCYKIEHHUS C M1E€1arorom;

BBIYUCIIATD OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYK) MAacChl BELIECTB;
MacCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (GopMylie COeIMHEHHUS; MaCCOBYIO OO
BEILIECTBA B PAacTBOPE; NMPOBOAUTH PACUYETHI IO YPABHEHUID XUMHMUYECKOW PEaKLHUU C
ONOPOM HA aJITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON JEITEIbHOCTH — aHalu3 WU
CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTeMaTH3alus, KIacCU(UKAIIUS, BBISIBICHUE
IIPUYUHHO-CIJICICTBEHHBIX CBSI3€M — JUISI U3YYEHHS CBOWCTB BEIIECTB U XUMHUYECKUX
peakiuii; eCTeCTBEHHO-HAay4YHble METOAbl IO3HAaHWsS — HAOII0JeHNEe, HU3MEpPEHHUE,
MOJICIUPOBAHUE, HKCIEPUMEHT *(pealbHbIi M MBICICHHBIN)* TOA PYKOBOJCTBOM
renarora,

CJIeIOBaTh MpaBHJIaM TOJB30BAHUS XUMHUYECKOW TMOCYAOH M Ja0OpaTOPHBIM
o0opyZOBaHMEM, a TaKXKe IpaBUjaM OOpaIIEeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BHITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTYyYEHUIO U
coOMpaHuI0 ra3000pa3HbBIX BEHIECTB (BOAOPOJAa M KHCIOPOJA), MHPUTOTOBIECHUIO
PacTBOPOB C OMNPEIEIEHHON MAaCCOBOW J0JIEM PACTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH
U MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB LIEJIOYEH H
KHCIIOT C TIOMOIIbI0 WHIAMKATOPOB (JakMmyc, (eHon]TalenH, METWUIOpaHX U Jp.),
MOATBEPKAAIOIIMX KAYeCTBEHHBIA COCTAB HEOPraHUYECKUX BEIIECTB (KaueCTBEHHbIC
pEeaKIMu Ha MOHBI) MOJ] PYKOBOJCTBOM I€Jarora.

9 KJIACC

PaCKpBIBATh CMBICI OCHOBHBIX XHUMUUYECKUX IOHSTHH: XUMHYECKHUU DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTRO,
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BAJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCICHMS, XUMHUYECKas peakius,
XUMHYECKasi CBS3b, *TEIIOBOM 3((PEKT peakiuu, Moyib™*, MOJISPHBIA 00BEM, PacTBOD;
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI, SIAECKTPOJIUTHUYECKAS JUCCOIUALIUS, PEAKIIMH UOHHOTO
oOMeHa, KaTaliu3aTrop, *XMMHUYECKOE paBHOBECHE, OOpaThUMble M HEOOpaTUMBbIE
peakIuu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTENh, BOCCTAHOBUTED,
OKHCJIEHHE€ UM BOCCTAaHOBJICHHE, aJIOTpOIusi, aM(pOTEPHOCTh, XUMHUUECKasi CBA3b
(koBaJieHTHAsl, WMOHHAs, MeETaJUIMYecKas), KpUCTa/UIMuecKas pemeTka, *kopposus
METAJIJIOB, CIUIAaBbl; CKOPOCTh XHUMHUUYECKOW peakuuu®, mpeaesbHO AOoMycTUMas
konneHTpanus (I1J1K) BemecTsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (cM. m. 1) u
MPUMEHSATH T MOHSITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaIeHU;

UCIIOJIB30BaTh 3HAKW U CHUMBOJBI JJi (PUKCAIMU PE3YyJIbTAaTOB HAOIIOICHUH,
cocTaBjieHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUMA, 3aMUCH JTaHHBIX
yciioBuit 3anad. Mcnons3oBaTh 0003HaYeHust, umeromuecs B [lepuonuueckoit cucreme
U TalJuIe pacTBOPUMOCTH KHUCIOT, OCHOBAHMM W COJIEH B BOJE ISl BBIMOJHCHUS
3aJIaHU M.

OTIPENICNIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XWMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa;, MPUHAJIC)KHOCTh BEIICCTB K OINpeaeIEHHOMY
KJIACCy COCIMHEHHUHN C OMOpOoW Ha OIpeJeeHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIE;
BUJIbI XMMHUYECKOMN CBsI3U (KOBaJEHTHAas, MOHHAs, METAJUIMYecKas) B HEOPTaHMYECKUX
COCIMHEHHUAX; 3aps]] MOHA MO XUMHUYECKOW (opmyle; xapakTep Cpellbl B BOJIHBIX
pacTBOpax KHUCIOT M IIeJouYed, *THN KPUCTAUIMYECKONW PEImIETKH KOHKPETHOTO
BellecTBa™;

packpeiBath  cmbicn  [lepuonnueckoro  3axkona J[.MI. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHWMAaHHE: *OMHUCHIBATh W XapaKTEPU30BaTh™ TaOIUYHYIO
dopmy Ilepmomnueckoid cHCTEMBl XHMHUYECKHX OJEMEHTOB: pas3inyaTh MOHATUA
«rnaBHas moarpynmna (A-rpymma)y U «mobouHas moarpymnma (b-rpymnma)», manbsie u
OoJIbIIIE TIEPUOJIBI; *COOTHOCHUTH™ 0003HAUEHHUS, KOTOPBhIE UMEIOTCS B TIEPHUOAUICCKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKUX DJIEMEHTOB
(cocraB u 3apsn Anpa, o0IIee YUCIO0 SIECKTPOHOB U paclpeiesieHue UX 10 AIEKTPOHHBIM
ClosiM); *OOBACHATH™ OOIIME 3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB XUMHUYECKUX
AJIEMEHTOB U MX COEIUHEHUI B Mpeaenax MallbIX MEepPUOJ0B U TJaBHBIX MOATPYHI C
YYETOM CTPOCHUSA UX aTOMOB;

KJIacCU(UIUPOBATh XUMHYECKHE DJIEMEHTBI, HEOPraHUYeCKHE BEIIECTBA;
XUMHUYECKHE peakiuu (M0 YKMCIY U COCTaBYy YYacTBYIOIIMX B PEAKLMHU BEIIECTB, IO
TerioBoMy 3G (PeKTy, Mo U3MEHEHUIO CTETIEHEW OKHCIICHUS XMMHYECKUX DJIEMEHTOB) C
OMOPOM HA CXEMBI;

XapaKTEepU30BaTh (OMHUCHIBATH) OOIIHE U CICU(PUISCKUE XUMHUUCCKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAasi OMUCAaHUE MPUMEpPaAMU MOJEKYISPHBIX U
VMOHHBIX YPAaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUUYECKON JUCCOLMALMM KUCIOT, IIEI0UYe U
COJIEH; TMOJIHBIE W COKpAlIEHHBIE YpaBHEHHUS pEaKIUid HMOHHOTO OOMEHA; ypaBHEHUS
peakIuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE FEHETUYECKOM CBSI3U MEXY BEIllleCTBAMU
Pa3JIMYHBIX KIACCOB;
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pacKpbIBaTh CYILTHOCTb OKHCITUTEIIPHO-BOCCTAHOBUTEITHHBIX peakuii
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEaKIHii;

MPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUS;
BO3MOXHOCTH TPOTCKAHUS XUMHUYECKHX IMPEBPAIICHUNA TIIOCIEe TPEIABAPUTEIHLHOTO
00CYXJIEHUS C TeIarorom;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIONI0 XMMHUYECKOT0 3JIeMeHTa Mo (hopMylie COSIUHEHHS, MACCOBYIO OO
BEII[ECTBA B PACTBOPE; MPOBOJIUTH PACUETHI MO YPABHCHUIO XMMHYCCKOW DPEAKIIUU C
OIIOPOY Ha aJrOPUTM;

CJIeIOBaTh TPaBHUJAM IIOJIb30BAaHUS XHMHUYECKOW TOCYAOH U J1abOpaTOpHBIM
o0OpyOBaHMEM, a TaKXKe MpaBWIaM OOpaIleHHsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMU TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX OMBITOB I10 MOJYYCHHUIO H
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YIIIEKUCIIOrO rasa);

NIPOBOJAUTL PEAKIIUU, TIOJTBEPXKIAIOININEC KAYSCTBEHHBIM COCTaB pa3IWYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM TMYTEM XJIOPHUA- OpOMHI-, HOAMI-, KapOOHaT-,
docdar-, cwimkar-, Cyabhar-, TUAPOKCHI-WOHBI, KATUOHBI aMMOHHS ¥ HOHBI
W3YYCHHBIX METAJJIOB, IMPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPaX HEOPTraHUYCCKUX
BEIIIECTB;

NPUMEHAThL OCHOBHBIC OIEpPAIlMU MBICIIMTCIIBHONH JEATEIbHOCTH — aHAIW3 H
CHUHTE3, CpaBHEHHe, O00O0OIeHNe, CHUCTEeMATHU3alMIo, BBIIBICHHE  MPHUYUHHO-
CIICZICTBEHHBIX CBSI3€ — JUUISI U3yYCHHs] CBOWCTB BEHIECTB M XUMHUYCCKHX PEAKIIHIA;
€CTeCTBEHHO-HAYYHbIC METOJbI TIO3HAHUSI — HAOIIOIEHUE, H3MEpPEHHEe, MOJICITUPOBaHUE,
OKCIICPUMEHT (peaIbHBII U MBICTICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue KoaudecTBOo yacoB
Ne A3ICIOB H TeM ” - DJIeKTpOHHbIe (LN (POBbHIE)
wu | P Beero OHTPOJILHbIE pPaKkTH4YeCKue 0BpasoBaTeIbHBIE PECYPChI
nporpamMmbl padoThI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHSATUHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS 5 5 bubnuorexa [JOK
' Y TIPAKTHYECKOH https://m.edsoo.ru/7f41837c
JESITEILHOCTH YEJI0BEKA
12 BemecTBa n xuMuueckue 15 1 bubnuorexa [JOK
' peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonstue o 3 1 bu6mmoreka [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBI€E KJIaCCHI
2.4 HEOPraHUUYECKUX 11 1 1 bubmorexa HOK
' p N https://m.edsoo.ru/7f41837¢c
COEeTUHEHH I
Uroro no pazgeny 30

Paznen 3. Ilepuoanyeckuii 3akoH u llepuoaguveckasi cucrema xumnueckux 31eMeHToB /I. . MenneseeBa. CTpoeHne aToMOB.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XumMuueckas cB3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XUMUYECKUX IJIEMEHTOB 7
. . Menneneena.
Crtpoenue aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

3.9 OKuCIUTETHHO- 3 1 bu6mmoteka [IOK
' BOCCTAHOBUTEIBHBIC https://m.edsoo.ru/7f41837¢c
peaxIu
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4
YACOB I10 [TIPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

HaumenoBanue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (L (POBbHIE)
pa3iesioB U TeEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoThI padoThbI
Paspnen 1. BemecTBo 1 XUMH4YeCKHE peaKIUA
[ToBTOpEHUE M
11 yriayOneHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/ICIIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 Bubnuorexa LIOK
' P y https://m.eds00.ru/7f41a636
XUMHUYECKUX PeaKIHii
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINAIINS. 3 1 1 bu6moreka [IOK
' XUMUYECKUE PEaKIIU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl ¥ UX COeTUHEHU ST
OO1as XxapakTepucTuKa
t P P bubmuoreka [JOK
2.1 XUMHYECKUX JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. ["anorenst
OO1as xapakTepuCcTHKa
29 XUMHYECKUX JIEMEHTOB 6 bu6mmoreka [JOK
' VIA-rpymmsr. Cepa u e€ https://m.edsoo.ru/7f41a636
COEIMHEHUS
2.3 OO1as xapakTepuCcTUKa 7 1 bubnuorexa [IOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynmsl. A30T,
dbocdop 1 UX COeTUHEHUS
OOmast xapakTepuCcTUKa
XUMHUYCCKUX DJIEMEHTOB
bu6morteka [IOK
24 VA rp}:nm’l' yraepoa u 8 https://m.edsoo.ru/7f41a636
KpEMHUH U HX
COCTMHCHUS
Hroro mo pazgeny 25
Pa3nen 3. MeTajuuibl U X COeAMHEHUS
31 OGmue cBoicTBa 4 bu6moreka [IOK
' METaJLIOB https://m.edsoo.ru/7f41a636
3.9 Baxneiimne MeTauibl 1 16 bubnuorexa [JOK
' HUX COCIUHECHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemiectBa u matepuaisl B 3 bubnuoreka [JOK
' JKM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 Eubmiorexa TOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
No KoauuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposbie
T
;1 eMa ypoxa Bcero KO;TP OJIbHbIC HpﬁaKT“quK“e U3y4eHust odpa3oBaTejibHbIE
g padoThI padoThI pecypesI
[Ipenmer xumuu. Poss xumun B bu6moreka [IOK
1 JKU3HU yesoBeka. Temna u 1 https://m.edsoo.ru/ff0d21
BEILECTBA 0Oc
[TonsiTHe 0 MeTOjaX MO3HAHMUS B bubmrorera IIOK
2 1 https://m.edso0.ru/ff0d22
XUMHHU
e
[TpakTrueckas pabota Ne 1
«[IpaBmiia paboThI B 1ab0paTOpun bubmrorexa [JOK
3 i 1 https://m.edsoo.ru/ff0d23
U IpUEMBI OOpaIEHHS C dc
J1a00paTOPHBIM 000PYI0BAHUEM) o
UucThble BEIecTBa U CMECH. bubmorexa [JOK
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOslI pa3aeneHus cMmecei ca
[IpakTiueckas pabora Ne 2 bubnnoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKU TTOBAPEHHOM COJIH)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c
7 XUMHUYECKUE DJIECMEHTBI. 3HAKU 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

(CMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2b
e8

bubmmoreka [{OK

8 IIpocTseie 1 CI0KHBIE BEIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmmoreka [{OK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKoH MOCTOSIHCTBA COCTaBa
BelecTB. Xumuaeckas hopmysa. bubmorexa [JOK
10 https://m.edsoo.ru/ff0d2ea
BaneHTHOCTH aTOMOB o
XUMHYECKHX DJIIEMEHTOB B
OTHOcHUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11 | OrtHocuTenpHas MOJEKyIsIpHas https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 107151 XHMHUYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
AJIEeMEHTa B COCTMHCHUHT 0c
bu6mmoreka [JOK
K e . Mouib.
13 OIIMHACCTBO BEIECTRA. VIOIP https://m.edsoo.ru/ff0d52
MousipHast macca 30
dusnvecKkue 1 XMMHICCKHE bubmnorexa [IOK
14 https://m.edsoo.ru/ff0d37f
SBJICHUS. XUMHUECKas PeaKIus 3
[Ipu3Haky U ycIoBUS MPOTEKAHUS bubmiorexa [JOK
15 p Y N P https://m.edsoo.ru/ff0d3a
XUMHYECKUX peaKlui 16
16 3aKOH COXpaHEHHUs MacChl bubnmoreka [JOK

BeIIEeCTB. XUMHUUECKHE

https://m.edsoo.ru/ff0d3b
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

ypaBHEHUS

88

BrrunciaeHus KOIH4ecTB a, MacCChbl

bubmmoreka [{OK

17 | BemecTBa 10 ypaBHEHUSAM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEAKIIUI 08
Knaccupukanms xumuaeckux

eaKuI/HgI) (coequHeHUs bubmmorexa [TOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3IoXKeHUs, 3aMEIICHUS, A
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [JOK

19 | sHouknonemuct. O000OIMEHHE U https://m.edsoo.ru/ff0d40
CHCTEMAaTH3AIINs 3HAHUI c4
KontponbHas padorta Nel o reme bubnuoreka [IOK

20 | «BemecTBa 1 XUMHUYECKHE https://m.edsoo.ru/ff0d42
peaKIun» 90
Bo3ayx — cmech razos. CocraB bu6mmoreka [IOK

21 | Bo3zgyxa. Kucinopon — sneMeHT u https://m.edsoo.ru/ff0d44
npocroe BeuecTBo. O30H 8e
OuznyecKkue U XUMHUUECKHe
CBOICTBa KUCIIOpOAa (peaKkiuu bubmorexa [JOK

22 https://m.edsoo.ru/ff0d46
okucieHnus, ropenue). [lonarue 14
00 oxcuaax _
CriocoObl mostyueHus: KUCIopoia
B 1a60DATO HZqH P bubmuoreka [JOK

23 paTop https://m.edsoo.ru/ff0d49
MpoMBIIIIeHHOCTH. [IpumeHeHue 72
KHCI0poaa o
TennoBoit 3¢ pexT Xumuueckoit bubnuoreka [IOK

24 | peakuuu, MOHATHE O https://m.edsoo.ru/ff0d47

TCPMOXUMHUYCCKOM YpaBHCHHU,

90
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

3K30- ¥ SHJOTEPMUYECKUX
peaKuusx

TormBo (HedTh, yroib U METaH).

bubmmoreka [{OK

25 | 3arpsi3HeHHE BO3/1yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro MPeA0TBPAIEHUS 4a
[IpakTuueckas pabora Ne 3 o
TepMe «Honyqef?ne u cobupanue bubmorexa [TOK
26 https://m.edsoo.ru/ff0d4ae
KHCIIOPO/1a, U3y4EHUE €T 5
CBOMCTB» ~
Bonopon — anemeHT u nmpoctoe bubnuoreka [IOK
27 | BemectBo. Haxoxneune B https://m.edsoo.ru/ffod4d
npupoe do
dOu3nyecKre 1 XUMUYCCKUE bubnuorexa [JOK
28 | cBoiictBa Bogopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do
bu6mmoreka [JOK
29 | TloHsaTHE O KHUCIOTaX M COJIAX https://m.edsoo.ru/ff0d50
d2
CriocoOslI mostydeHus: BOAOPOJia B bubmorexa [JOK
30 https://m.edsoo.ru/ff0d4d
1a00paTopUH 40
IIpakTuueckas padora Ne 4 o
Teljwe «ITom elfﬂe 1 cobupanue bubmorexa [IOK
31 i P https://m.edsoo.ru/ff0d4f4
BOJIOPO/JIa, U3YYECHHE €ro 5
CBOMCTB» =
N N bubmuoreka [JOK
32 MousipHEiii 061EM rasos. 3axon https://m.edsoo.ru/ff0d54

ABorazpo

2e
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Brrunciaenus 00b€Ma, KOJIMYeCTBA
BEILIECTBA rasa 1o e€ro u3BECTHOMY

bubmmoreka [{OK

33 https://m.edsoo.ru/ff0d55
KOJII/I‘-ICCTBy BC€IIE€CTBA UJIN aO
00BEMY T
Brruucienust 00MO0B ra3oB 110
PaBHEHUIO PEAKIIMH HA OCHOBE bubnmorexa [IOK
34 y . N https://m.edsoo.ru/ff0d57
3aKOHA OOBLEMHBIX OTHOIIIEHUH 08
razos 038
(DI/ISI/I‘—IeCKI/Ie U XUMHUUYCCKHC BH6HHOTeKa HOK
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJBI
7a
. bu6moreka [IOK
C T 0
36 OCTaB OCHOBAHUM. LIOHATHE O https://m.edsoo.ru/ff0d59
WHIUKATOpax o2
Bopa xak pacTBOpuUTENb.
Hacrplenuslie 1 HeHACKIIEHHBIE bubnnorexa LIOK
37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBast J10J1s 40
BEILlECTBA B PacTBOpE -
[Ipaktruueckas pabota Ne 5 o
teme «IIpuroroBiaeHue pacTBOpoB bubnuorexa LIOK
38 . . . . https://m.edsoo.ru/ff0d5e
C ompeenéHHON MacCOBOM JI0JICH ba
PacTBOPEHHOTO BEIIECTBAY» _
bubmuoreka [JOK
K 02
39 OHTPOJIBHAA PadoTa No2 1o Teme https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
Oxcupl: cocTaB, Ki1accu(puKanus bubmiorexa HOK
40 ) ’ ’ https://m.edsoo.ru/ff0d66

HOMEHKJIaTypa

de
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOJIy‘-IGHI/IC 1 XUMHNYCCKHEC

bubmmoreka [{OK

41 | cBolicTBa KMCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHIOB 4e
OcCHOBaHHUS: COCTaB bubnmorexa LIOK

42 ) ’ https://m.edsoo.ru/ff0d67
KJaccuukaiys, HOMEHKIATypa ca
ITony4yeHune 1 XUMHUYECKHE Bubmrorexa HOK

43 o . https://m.edso0.ru/ff0d67
CBOWCTBa OCHOBAaHHIA ca
KucnoTsi: cocra bubmrorera [JOK

44 ) > https://m.edsoo.ru/ff0dfee
Kiaccuukaiys, HOMEHKJIATypa 5
[Tonydyenne u xuMuuecKue bubmrorexa IIOK

45 qu https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT 9
Conu (cpennue): HOMEHKIATypa, bubmuoreka [JOK

46 | crnocoObl NOTy4YeHHUs, https://m.edsoo.ru/00ad94
XUMUYECKHE CBOMCTBA 74
[TpakTrueckas padota Ne 6.
Pemenne skcniepuMeHTAIBHBIX bubnnoreka [JOK

47 | 3amad o Teme «OCHOBHBIC https://m.edsoo.ru/00ad9b
KJIaCChl HEOPraHUYECKUX ic
COEIMHEHUN
I'eneTnueckas CBSI3b MEXKIY bubnuoreka [JOK

48 | xJaccaMu HEOpPraHMYECKUX https://m.edsoo.ru/00ad9a
COCIMHEHU U 50
O000I11IeHNE U CUCTEMATH3ALIIS bubmiorexa HOK

49 https://m.edsoo.ru/00ad9c

3HAHUHN

b2
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KonTpomasnas padora Ne3 no teme

bubmmoreka [{OK

50 | "OcHOBHBIC KJIACCHI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COCAMHEHUI" la
IIepBble MONBITKH
KJIacCU(PUKAIIUA XUMUYECKUX bubmmorexa [IOK
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsaTHE O rpynmax fa
CXOJTHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema bubmorexa LOK
52 https://m.edsoo.ru/00ada5
XUMHUYecKnX deMeHToB 1. 1. 2
Meneneesa -
bu6mmoreka [IOK
53 | Ilepuompl, rpymmbl, MOATPYIIITHI https://m.edsoo.ru/00ada5
2c
Crpoenue atomoB. CocTaB bubmiorexa LOK
54 i https://m.edsoo.ru/00ada3
aTOMHBIX sifiep. M30Torbl 42
CrpoeHue IeKTPOHHBIX
bu6mmoreka [JOK
000J10Y€K aTOMOB AJIEMEHTOB
55 N https://m.edsoo.ru/00ada6
Ilepuoanueckoi cucremsl J1. U. be
Menneneesa _
XapakTepucTUKa XMMUYECKOTO
3JIEMEHTA M0 €T0 MOJIOKEHUIO B Eubmiorexa TOK
56 N https://m.edsoo.ru/00ada8
ITepnoanueckoii cucreme /1. WM. 24
Meunpeneena _
3nauenue Ilepnoanueckoro bubnuoreka [IOK
57 | 3akoHa AJs pa3BUTHS HAYKU U https://m.edsoo.ru/00ada9

npaktuku. JI. 1. MengneneeB —

6e
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

Y4YEHBIN, MTEAroT U rpaXKJaHuH

DNEeKTPOOTPULIATEEHOCTh

bub6mmoreka [{OK

58 https://m.edsoo.ru/00adaa
ATOMOB XHMHMYECKHX SJICMCHTOB b3
bubmmoreka [IOK
59 | HMoHHas XUMUYECKas CBSI3b https://m.edsoo.ru/00adac
34
KoBanentnas nonsipHas bubmmorexa LIOK
60 https://m.edsoo.ru/00adaa
XHUMHUYECKas CBSI3b bs
KoBanentnas HenomnsipHast bubmorexa LOK
61 https://m.edsoo.ru/00adaa
XUMUYECKasl CBSI3b b9
bu6mmoreka [IOK
62 | CreneHb OKUCICHUS https://m.edsoo.ru/00adae
28
OKHCIUTEIBHO- Eubmrorexa OK
63 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEJIbHBIE PEAKITUN 76
bubmuoreka [JOK
64 | OkuciIuTeIN U BOCCTAHOBUTEIU https://m.edsoo.ru/00adb0
76
KontponbHas padorta Ne4 o reme bubnnoreka [JOK
65 | «CrpoeHue aroma. XuMHUECKast https://m.edsoo.ru/00adb4
CBS3b» 86
. bu6mmoreka [JOK
66 PesepBHbtit ypok. 0606?[ e https://m.edsoo.ru/00adb3
CUCTEMaTH3aIus 3HAHUH %
67 | PesepBHblii ypok. O00OIICHNE U bubnuorexa [IOK
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

cUCTeEMAaTHU3alus 3HAHNN

https://m.edsoo.ru/00ad9c
b2

68

PesepBubiit ypok. O60011eHUE 1
CHUCTEeMaTU3alus 3HAHUI

bubmmoreka [{OK
https://m.edsoo.ru/ff0d61
c6

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

68
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka
/ yp Bcero KO;{TPOJILHLIe HpﬁaKT“quK"e HU3yUYeHusi o0pa3oBaTejibHbIE
g padoThI padoTsI pecypesI
[Iepnoanueckuil 3aK0H.
[Tepuonnueckas cucrema bubmorexa LOK
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
U. Menneneesa -
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB bubmrorexa IIOK
2 1 https://m.edsoo.ru/00adb6b
XMUMHUYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB -
Knaccudukanus u bubnuoreka [IOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEILECTB 2
Buabl XuMHU4YECKOH CBSI3U U bu6mmoreka [IOK
4 TUIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
pEIETOK 6
KontponbHas padora Nel
o reme «IloBTopenue u
5 yri1yOjaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZelioB Kypca
8 Kkiacca»
Knaccugukarnus bubnuoreka [IOK
6 XUMHUYECKUX PEAKIUH I10 1 https://m.edsoo.ru/00adbch
Pa3IMYHBIM MPU3HAKAM 0
7 [TonsiTe 0 CKOpPOCTH 1 bubnuorexa [IOK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

XUMHUYECKON PEAKIUU.
[ToHsiTHE O TOMOTE€HHBIX U
reTEPOTeHHBIX PEAKIUAX

https://m.edsoo.ru/00adbe9
a

TloHaTHE O XUMHUYECKOM
paBHOBecuu. DaKTOPBHI,
BJIMSIFOIIME HA CKOPOCTh

bu6mmoreka [IOK

8 . https://m.edsoo.ru/00adc28
XUMUYECKON PeaKiuu u c
IIOJIOXKEHUE XUMUYIECKOTO
paBHOBECHs
OKuCIUTENHHO- bu6moreka [IOK

9 BOCCTaHOBHUTEIIHHBIC https://m.edsoo.ru/00adcad
peaxkmuu €
Teopus
AIEKTPOJTUTUYECKON bubmrorexa IIOK

10 https://m.edsoo.ru/00adcd6
mucconuranun. CUiIbHBIC U 3
cia0ble AIIEKTPOTUTHI B
HonHble ypaBHEHUS Enbmrorexa IOK

11 N https://m.edsoo.ru/00add44
peakiuit 8
XUMHYECKHE CBOMCTBA
KHUCJIOT M1 OCHOBaHUM B bubmuoreka [JOK

12 CBETE MpeJcTaBleHuit 00 https://m.edsoo.ru/00add5d
ANEKTPOJIUTUYECKON 8
JIUCCOLIMAIIAH
XHMHYECKHE CBOMCTBA
COJICH B CBETE bu6mmoreka [JOK

13 | npencraBnenuit 06 https://m.edsoo.ru/00add8b
ANEKTPOJUTUYECKOU 2
JHCCOIHAIAN

14 [lonsatue o rumponuse bu6mmoreka [JOK
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

coien

https://m.edsoo.ru/00add9d
4

O06o061IeHNE U

bu6mmoreka [{OK

15 . https://m.edsoo.ru/00addd1
CHUCTEMaTH3aIUs 3HAHUH >
[IpakTrueckas padora Ne 1.
«PeleHIe bu6morteka [IOK
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATLHBIX a
3a1a9» B
KonTpomnsHas pabora No2
10 TeMe
«INEKTPOTUTHYECKAS bubmorexa LJOK
17 https://m.edsoo.ru/00addec
JUCCOIHAIHSL. 0
XUMHUYECKUE PEAKIINU B B
pacTBopax»
OO6mrast xapakTepucTUKa
rajoreHOB. XUMHYCCKHE bubmorexa LIOK
18 . ] https://m.edsoo.ru/00addfe
CBOMCTBA Ha IIPUMEPE 9
XJjopa B
XnopoBogopoa. ConsHas
KI/ICJ‘E)T& inMI/JIIquKHe bubmmorexa LIOK
19 . https://m.edsoo.ru/00adel10
CBOICTBa, MOJIy4YEHHE, 4
OpUMEHEHUE B
[IpakTnueckas pabora Ne 2
o teme «llomydyenue Br6miorexa IJOK
20 N https://m.edsoo.ru/00ade34
COJISTHOM KUCJIOTHI, 3
HU3yYEHUE €€ CBOKUCTBY» -
Brruucnenus no bu6mmoreka [JOK
21 | ypaBHEHUSM XUMHUYECKUX https://m.edsoo.ru/00ade48

peakiuii, eciii OJAUH U3

8
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

peareHToB JaH B U30BITKE

OO01as XxapakTepucTuKa

bu6mmoreka [{OK

22 https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpymnmbl N
AnnoTponHbie
MOJIU(PUKAIIUN CEPBI.
Haxoiz{eHHe ce EI.)I ueé bubmorexa TJOK
23 . P https://m.edsoo.ru/00ade64
COCIIMHEHUH B PUPOJIC. a
XUMHYECKUE CBONCTBA B
cepsl
CepoBo10po1, CTPOCHHE, bubnuorexa [JOK
24 | ¢usnvecKkue U XUMHYECKHE https://m.edsoo.ru/00ade80
CBOIicTBa 2
Oxkcunel cepel. CepHast
KHCJIOTa (bflznqecine u bubmorexa IJOK
25 ’ . https://m.edsoo.ru/00adea?
XMUMHYECKUE CBOICTBA, 3
IIPUMEHEHNE B
XUMUYECKUE peaKlnu,
JeKallue B OCHOBE
MIPOMBIIIJICHHOTO CrIoco0a bubnuoreka [IOK
26 | moxydeHus CepHOU https://m.edsoo.ru/00adec8
KUCIOTHl. XUMHUYECKOE a
3arpsi3HEHUE OKpYKarolei
Cpelbl COETUHEHUSIMU CEPhI
Brruucnenue maccoBoit bu6mmoreka [JOK
27 | nonu BeIXOJA MPOJYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO1as xapakTepuCTUKa bubnuorexa [IOK
28 | onemeHTOB VA-TpYINIIbI. https://m.edsoo.ru/00adeea

A30T, pacrpocTpaHeHue B

6
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

npupoje, puznyeckue u
XUMHUYECKUE CBOWCTBA

AmMmuak, ero ¢uznyeckue

bu6mmoreka [{OK

29 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIyY€HHE U IPUMEHEHHUE 4
[TpakTtuueckast pabota Ne 3
nc]? Teme «HOJIyI:IeHI/Ie bubmorexa HOK
30 https://m.edsoo.ru/00adf18
aMMHaKa, U3y4eHHe ero 0
CBOWCTB»
A30THas KUCIOTa, €€ bubmmoreka [IOK
31 ¢buznyeckue 1 XuMU4ecKue https://m.edsoo.ru/00adf30
CBOICTBa 6
Hcnonb3oBaHue HUTPATOB
U COJIEW aMMOHHS B
KaueCcTBE MUHEPATbHBIX bubnuoreka [IOK
32 | ynoOpenuii. XUMHUYECKOE https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKpY Karoueit 8
Cpelbl COeAMHEHUAMU
azoTa
dDocdhop. Oxcun bhocdopa
V) I(f (brz)ccbopHaj) KI/I?JIOPTa, bubmiorexa [JOK
33 https://m.edsoo.ru/00adf68
buznuecKkue 1 XuMU4eCcKHe 3
CBOICTBa, MOJIy4YCHHE
Hcnons3oBanue gocdaTton
B KaueCTBE MUHEPAJIbHBIX bubnuoreka [IOK
34 | ynoOpenwuii. 3arps3HeHne https://m.edsoo.ru/00adfc2
MIPUPOTHON CpesIbl 0
dbocdaramu
35 VYrnepogn, bubnuorexa [IOK

pacnpocTpaHeHue B

https://m.edsoo.ru/00adfd9
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

npupoje, Gpuzndeckue u c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux
¢bu3nvecKre 1 XUMHUECKUE bubnuorexa [JOK
36 | cBolicTBa. DKOJIOTHYECKUE https://m.edsoo.ru/00adfeb
MpoOJIeMBbl, CBSI3aHHBIE C e
okcuzoM yriepona (1V)
VYronpHasg KucioTa u eé bubmorexa LOK
37 https://m.edsoo.ru/00ae006
coJi
C
[IpakTueckas padbora Ne 4
no teme "[lomyuenne bubnuorexa [JOK
38 | yrmekucioro rasa. https://m.edsoo.ru/00ae027
KauecTBenHas peaknusa Ha e
KapOoHaT-uOH"
[lepBoHauanbHbIE TOHATHUS
bu6moreka [IOK
00 opraHMyYecKux
39 https://m.edsoo.ru/00ae054
BEIIECTBaX KaK O o
COEIMHEHUSIX yIriiepoia B
KpeMHmi 1 ero bu6mmoreka [IOK
40 P https://m.edsoo.ru/00ae080
COEIMHEHUS 3
[IpakTueckas pabora Ne 5.
Pemenne
AKCMEPUMEHTATbHBIX 3a7a4 Br6miorexa IJOK
41 . https://m.edsoo.ru/00ae0bf
o teme «Baxneiinme ”
HEeMeETalJIbl U UX B
COCTMHEHUS»
42 KonTtponsHas pabora Ne3 bubnuorexa [IOK

no teme «BaxHel1me

https://m.edsoo.ru/00ae0el
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

HEMCTAJJIBI U UX
COCAUHECHUA»

[ee)

OO01as XxapakTepucTUKa
XUMHUUYCCKUX DJICMCHTOB —
MeTaIoB. MeTtayuindeckas

bu6mmorexa [{OK

43 CBSI3b U METaJUIHUeCcKast https://m.edsoo.ru/00ae103
KPUCTAJUINYECKasl PELIETKA. €
dusnveckue CRBONCTRA
METaJIJIOB
XuMHYECKHe CBOMCTBA
N— bu6moreka [IOK
44 . https://m.edso00.ru/00ae115
DIEeKTPOXUMHUYECKUI P 6
HaIPSDKCHUN METAIIIOB
OO6mme crocoOs
MOJTYYCHHST METaJIOB.
CmunaBel. BerauciaeHust mo bubnuorexa [JOK
45 | ypaBHEHUSM XUMUYECKUX https://m.edsoo.ru/00ael15
peaKIuii, eClii OJIUH W3 6
pEeareHTOB COJICPIKUT
puMecH
[TonsaTue o Koppo3uu Eubmiorexa TOK
46 https://m.edsoo.ru/00ael27
METaJLIOB 3
bubmuoreka [JOK
47 Illenounbie METaJIIbI https://m.edsoo.ru/00ael14b
2
OKcHUIBI U TUIPOKCHIBI Br6miorexa IJOK
48 https://m.edsoo.ru/00ael4b
HATpUsSI U Kaust 5
49 [[lenouyHO3eMeETbHBIE bubmuoreka [JOK
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

METaJUIbI — KaJILIIUU U
MarHum

https://m.edsoo.ru/00ael5e
8

Baxxneiiie coeITMHEHU

bu6mmoreka [{OK

50 https://m.edsoo.ru/00ael5e
KaJIbLIAS 8
51 O6001menue u
CHCTEeMaTH3alMs 3HAHUHN
JKécTkocTh BOABI U bubmorexa LOK
52 i https://m.edsoo.ru/00ae188
CHOCOObI €€ yCTpaHeHUs 6
[IpakTueckas padbora Ne 6 bubnuoreka [JOK
53 1o TeMe "YKEcTKOCTh BOIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPAaHEHHUS " 8
bu6moreka [IOK
54 | AnromuHuin https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe CBOICTBA bubmrorexa IJOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THAPOKCHIA 4
bu6mmoreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcupl, THAPOKCHUIBI U bubmuoreka [JOK
57 conu xene3a (II) u xxenesa https://m.edsoo.ru/00ae35e
) 6
58 O60061menue u
CUCTEMaTH3aIus 3HAHUH
[IpakTuyeckas pabora Ne 7. bubnuoreka [IOK
59 Pemrenne https://m.edsoo.ru/00ae3de

OKCIICPUMCHTAJIbHBIX 3aJia4

8
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

no teme «BaxxHeuime
METaJUIBI U UX
COEIUHEHUSD)

Beruucnenus no
YpaBHEHUSAM XUMHUUYECKHUX
peaKkuuii, €Ciii OJUH U3
peareHTOB JaH B U30BITKE

bu6mmoreka [IOK

60 https://m.edso00.ru/00ael75
WM COACPIKUT MIPUMECH. 0
Briuucienusa maccoBon -
JIOJTH BBIX0J1a TIPOYKTA
peaxIuu

61 O06001IeHne 1
cucTeMaTu3anys 3HaHu|
KonTtponsHas padota Ned

62 o TeMe «Baxueliniue
METaJUIBI U UX
COEIMHEHUSI
BemectBa u maTepuainsl B bubnuorexa [JOK

63 HOBCEIHEBHOM KU3HU https://m.edso0.ru/00ae3f5
YyeJoBeKa 0
XHUMHYECKOE 3arpsA3HEeHNE bubnnorexa [IOK

64 5 p https://m.edsoo.ru/00ae427
OKpY’KaIoIlel cpe/ibl 0
Poib xuMuu B pelieHnu bubmiorexa LHOK

65 p https://m.edsoo.ru/00ae427
HKOJIOTHYECKUX MPOOIEM 0
PesepBHblIi ypok. bubnuoreka [IOK

66 O06006111EHNE U https://m.edsoo.ru/00ae0d0
CHCTEMAaTH3aIUs 3HAHUI a

67 | Pe3sepBHBbIil ypoK. bubnuorexa [IOK
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

O06o0611eHNE U
cUCTeEMAaTU3alus 3HaAaHNN

https://m.edsoo.ru/00adb33
c

PesepBHBIN ypOK.

bu6mmoreka [{OK

68 O06o061IeHNE U 1 https://m.edsoo.ru/00ad9ch
cHUCTeMaTH3aIlus 3HAHUI 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KVIACC
Kon .
HpOBEpAEMOro IIpoBepsieMble MpeAMeTHbIE Pe3yJabTAThHI 0CBOEHHSI OCHOBHOIT 00pa30Bat
OCHOBHOT'0 00111€er0 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «IlepBoHAYATEHBIC XUMUYESCKHUE TTOHATHSDY
pPacKpbIBaTh CMBIC] OCHOBHBIX XMMHYCCKHX IMOHSATHH: aTOM, MOJICKYJa, X
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOTHOPOIHAS),
aTOMHasT W MOJIEKYJSIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJI:
1.1 XUMHUYECKOTO JIEMEHTa B COCTMHEHHH, MOJISIPHBIA 00BEM, XUMUUECKasl pear
peaKkuu COCIUWHEHHUS, PEAKIUU PAa3JI0XKEHUs, PEaKIuu 3aMeIeHus,
SHIOTEPMHUYCCKHE PEAKIUH, TEIJIOBOW 3PPEKT peakiuu, pacTBOp, MacCOBA
KOHIICHTPAIIMs) B PACTBOPE
12 WJUTFOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XUMUYECKHUX TIOHATUI U TIPUMEHS
' BEILIECTB U UX MIPEBPAILICHUM
13 HCIT0JIh30BaTh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJIeHHUS (HOpPMYsT BeEIIe
' peakiuii
14 PacKphIBaTh CMBICII 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSTHCTBA CO
' yueHus1, 3aKoHa ABOTapo
15 OTIPEICTIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX
16 KJIaCCU(PHUIIMPOBATh XUMHUUYECKUE PEAKIMH (10 YHCITYy U COCTaBy Y4acCTBYE
' TerioBoMy 3 (HeKTy)
1.7 BBIYHCIISTH OTHOCUTEIHHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJTF0 XUMHUYECKOTO dJIEMEHTa 1o (popMyIie coeTnHEH!
1.9 BBIYHCIISITH MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh €CTeCTBEHHOHAYYHBIE METOJbl TO3HAaHUA — HaONIO/IEeHuE,
' IKCIIEPUMEHT (pealbHbIi U MBICTICHHBIN)
2 [To Teme: «BaxHeiimne npeacTaBUTEIN HEOPTaHUIECKUX BELIECTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA: OKCU, KUCIIOTA, OCHO]
2.2 OTIPENeNATh MPUHAICKHOCTD BEIECTB K ONMPEACTEHHOMY KJIACCY COSAMHEHI
2.3 KJIacCU(UIIMPOBATh HEOPTAHNUECKUE BEIECTBA




24

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3)

OIIMCaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMU®

2.5

ITPOrHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX Ka4YCCTBCE

IMPOTCKAHUA XUMHWYCCKUX HpeBpaHIeHI/Iﬁ B PA3JIMYHLIX YCIIOBHAX

2.6

CJIEZIOBAaTh TPAaBWIAM IMOJB30BAHUA XMUMHUYECKOW TOCYIOW W J1abopaTopH
npaBwiaM OOpallleHusl C BEUIECTBAMH B COOTBETCTBUHM C MHCTPYKLMSIMH II
XUMUYECKHUX OTIBITOB MO TIOJYYEHHUIO M COOHMPAHHUI0 Ta3000pa3HBIX BEIIE
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEACIIEHHON MAacCOBOMW JOJIEW PaCTBOPEHE
IPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB III
VMHAMKATOPOB (JaKkMyc, ¢peHodTanen, METUIOPAHK U IpyTHe)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUYECKOU PEaKIINH

[To Teme: «llepmoanueckuii 3akoH u [lepuoanueckas cucTemMa XUMHYECKUX

Crpoenue aToMoB. XUMHUYECKast CBSI3b. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHM: AP0 aToMa, JJIEKT
opOuTanp, paguyc aroMa, XHMHYECKas CBs3b, TOJSIpHAsS U  HETIC
3JIEKTPOOTPULIATEIILHOCTh, MOHHAS CBA3b, MOH, KATUOH, AaHUOH, CTETICHb OKH(

3.2

KJ'IaCCI/I(i)I/IHI/I];)OBaTI) XUMHWYCCKHUE JICMCHTHI

3.3

OTHCHIBATh M XapakTepu3oBaTh TaOnuuHyo (opmy Ilepuomuueckoit cuc:
pa3nuyath MOHSTUS «TJaBHas MoArpymnmna (Arpymma)» U «moOoyHas MO
«OOJIbLITNEY TIEPUOIBI

3.4

packpsiBaTh cMmbica [lepuoanueckoro 3akona J[.M. MenneneeBa: |
MEePUOJNYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX AJIEMEHTOB OT HX |
CHUCTEME

3.5

COOTHOCHTH 0603Ha‘ICHI/I5{, KOTOPBIC HMCIOTCA B Ta6nnue «Hepnonw
JJICMCHTOB HI/I MenjeneeBa» ¢ YMCIOBBIMU XapaKTCPUCTUKAMH CTPOCHHA ¢
(COCTaB u 3apsan aapa, o6mee YHUCJIO DJICKTPOHOB U PACIIPCACICHUC HUX I10 3JIC

3.6

OIIPCACIIATh CTCIICHb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX COCOAUMHCHUAX

3.7

OIIPCACIIATL BUJ XUMHYECKOM CBS3H (KOBaJ'IeHTHaSI n I/IOHHaﬂ) B HCOPraHHU4ICC

9 KUIIACC

Kon nposepsiemoro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3o

pesyJbTara OCHOBHOT'0 00111€r0 00pa30BaHus
1 [To Teme: «BemiecTBo U XUMHUYECKash pEAKIUS»
11 pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSTUH: pacTBOp, 3

QJICKTPOJIUTHUYCCKAA JUucCConUalus, p€akuunu HOHHOTI'O 06MeHa, KaTaJIn3¢




oOpaTuMble M HEOOpaTUMBIC PEAKINH, OKHUCIUTEIHLHOBOCCTAHOBHTE]
BOCCTAHOBUTENIb, OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIHs, aM(c

(koBasieHTHAs, MOHHAS, METAUIMYECKas), KPUCTAUITMYECKasT PEIIETKa, C

peakuuu
12 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TOHSATHH M
' OTIMCAHUU BEIECTB U UX MPEBPAICHUN
13 COCTaBJIATh YPAaBHEHUS AJIEKTPOJIUTUYECKON AMCCOLMAIUM KHUCIOT, I
' COKpAIlEHHbIE YpaBHEHUS peaKIIMii HOHHOTO 0OMeHa
14 pacKphIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEaKIIHi
' 5JIEKTPOHHOTO 0aaHca STHX PEaKIuii
1.5 IIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XUMHUYECKOM pEaKIINU
2 ITo Temam: «HemeTamibl 1 UX coeqUHEHUS» U «MeTaJllbl ¥ UX COEUHEH]
XapaKTepU30BaTh (OMHUCHIBATh) OOIIHE U CIENU(PHISCKHE XUMUYECKUE ¢
2.1 BEIIIECTB, MOTBEPKAasi OMMMCAHNE TPUMEPAMH MOJIEKYIISIPHBIX U HOHHBIX
XUMUYECKUX PEAKIUN
29 COCTaBIIATh YPAaBHEHMsI pEaKIil, MOATBEP)KIAIOUINX CYIIECTBOBaHHE
' BEIIECTBAMH PA3IMYHBIX KJIACCOB
23 IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHI
' XMUMHYECKUX MPEBPAIICHHU B Pa3IMUHBIX YCIOBUIX
clieIoBaTh MpaBWJIaM MOJb30BAaHUS XMMHUYECKOU MOCyn0i U jmaboparop
24 npaBuJiaM 00paIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU T
' XMUMHYECKHUX OMBITOB IO MOJYYEHHUIO M COOMpPAHUIO Ta3000pa3HbIX BEll
rasa)
IPOBOAMTH PEAKIUU, MOATBEPKAAIONINE KAueCTBEHHBIM COCTaB pa3iy
25 OTIBITHBIM MYTEM XJIOPHUA-, OPOMUJ, HOUA, KapOoHaT, docdar, CUIUK
' KaTUOHBl AMMOHHS, HWOHBI HM3YYEHHBIX METAJUIOB, MPHUCYTCTBYIO
HEOPraHMYECKUX BEILEeCTB
3 [To Teme: «XuMUS 1 OKpYXKAIOIIAsL CPEA»
3.1 pacKpbIBaTh CMBICH OCHOBHBIX xumudeckux noHsatuil: [1/IK Bemectsa; ke
NPUMEHATh OCHOBHBIE OIEpPAlMd MBICIUTEIBHON JAESITEIbHOCTU — ¢
3.9 0000111eHNe, CUCTEeMATHU3AIINIO0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CI

BEILECTB U XUMHYECKUX PEAKLM; ECTECTBEHHOHAYYHbIE METOAbl IO3HAF
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIH )




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHaLIaJ'II)HI)Ie XUMHNUYCCKHUE ITOHATUA

1.1

IIpenmer xumuu. Posib XUMUM B )KM3HH YEJIOBEKAa. XMUMUA B CUCTEME HayK. Tera u Be

BCIICCTB. ArperaTHoe COCTOSHHEC BC€IICCTB

1.2

[Tonsatue o MeToiax mo3HaHus B XuMuu. Yuctele BemecTBa U cmecu. CriocoObl pase

1.3

ATOMEI 1 MOJICKYJIBI. Xumuyeckue 35eMeHThl. CUMBOJIBI XUMHAYECKUX DIEMEHTOB. |

ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

Xumuueckas (popmyna. BaleHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH Tl
OtHocurenbHas atomHas mMacca. OTHOCUTENIbHAsT MOJIEKYJIsIpHas macca. Maccosas

COeqUHEHNH

1.5

KonunuectBo BemectBa. Mosbs. MonsipHas macca. B3auMocCBsA3b KOJIMUECTBA, MACChI
BemecTBa. Pacuérel mo GpopmynaM XUMHUYECKUX COCTUHEHUI

1.6

DU3NYECKUE U XUMHUYECKUE ABJICHUA. XUMHUYECKasl peakius U €€ MPU3HAKU. 3aKOl
Xumudeckue ypaBHeHus. Kinaccupukamus XUMUYECKUX peakiuil (COSTUHEHUS, Pa3i

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY IO, C IpaBUIIaMu pado
oOpamieHuss c Ja0OpaTOpHBIM OOOpyAOBaHUEM, HW3yYeHHE M OmNUcaHue ¢u
HEOPraHMYECKUX BEIICCTB, HAOIOACHNE (PU3NYECKUX (TUIaBJICHHE BOCKA, TAsHUE JIb]L
KUTICHWEe W KOHJICHCAIMS BOJbI) M XUMHUYECKUX (TOPEHHE CBEYH, IIPOKAll
B3aMMOJICHICTBHE MeJa C KHUCIIOTOH) SIBIICHH, HAOJIOJCHUE W OIHMCAHHUE IPH3H:
peaknuii (pa3lioKEHHE caxapa, B3aUMOJICHCTBUE CEPHOM KHCJIOTBI C XJIOPUAOM O
menu(Il) mpu HarpeBaHuu, B3aUMOJCUCTBHUE Kejie3a ¢ pacTBopoM coiu meau(Il), u
cMecel (¢ TOMOIIBI0 MarHuTa, (GMIbTPOBAaHUE, BBIMTAPUBAHUE, TUCTUILISAIUS, XPOMAT
NIOBAPCHHOM COJIM, HAOJIOJCHWE W OIMCAHUE PE3YJIbTATOB IIPOBEICHHS OIIBIT
COXpPaHEHHUS MACChI, CO3aHNUE MOJIEIeH MOJIEKYI (IIapOCTEPHKHEBBIX)

Baxwueiiune MPEACTAaBUTCIIN HCOPTaHNYCCKUX BCIICCTB

2.1

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31eMEHT M IPOCTOE BEIIEC]
npupoje, puznyeckre U XMMHUYECKHe cBONCTBa (peakuuu ropenus). Oxcunsl. [Ipu
HOJy4eHHUsl KHUCIopoJa B Ja0OpaTOpMM U IMPOMBIIUIEHHOCTH. KpyroBopoT KHc
JIIOTPOINHASE MOIM(UKAIMS KHCIOPOaa

2.2

TennoBo#t >pPekT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHUS, 5K30-
TormBo: yrosib U MeTaH. 3arpsisHeHHe BO3/1yXa, YCUICHHE TapHUKOBOTrO Y deKTa, p

2.3

Bomopon — anemeHT u mpocTtoe BemiecTBo. Haxoxkenne Boopoaa B mpupoze, husm




MPUMEHEHHUE, croco0b! noy4deHust. Kucnotsl u comm

2.4

Monsipublii 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM ypaBHEHUSIM

2.5

®usnueckue CBOMCTBAa BOAbL. Boma kxak pacrBopurens. PactBopsl. HacklneHsble
PactBopuMocTs BemecTB B BoJe. MaccoBas [0 BEIECTBA B pacTBOpE. XHUMUYECK]
Ponp pacTBOpOB B IpupoJe U B KM3HU 4YesloBeKa. KpyroBopoT BOJbI B IPUPOJIE.
OxpaHa ¥ 04MCTKa PUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranndeckux coequnennid. Oxkcunapl. Knaccudukaius okcuaoB
KHCJIOTHBIE, aM(oTepHbIe) U HecosieoOpasyromue. Homenknarypa okcunoB. Ouzny
okcuoB. [lomyuenne okcuaoB

2.7

OcHoBanus. Knaccudukanuss OocHOBaHMM: WIENOYM U HEPACTBOPUMBIE OCHOBAHU

du3nyecKkue 1 XMMHYECKHE CBOMCTBAa OCHOBaHUM. [lomyyenne ocHoBaHUI

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucioT. @U3NYECKUE U XUMU
aktuBHOCTH MeTasuioB H.H. bekerosa. [lonyuenue kuciaot

2.9

Comu. Homenknatypa cosieil. @u3ndecKkre 1 XMMHYECKHE CBOMCTBA coJiel. [TosrydeH:

2.10

I'enetmueckas CBSI3b MCXKAY KiTaCCaMH HCOPTaHUIYCCKHUX COeJII/IHeHI/Iﬁ

211

XHWMHYECKUN 3KCHEPUMEHT: KAadeCTBEHHOE OIPEIEICHUE COIAECPKAHMUS KHUCIOP
coOupaHue, paco3HaBaHUE U U3Y4YE€HHE CBOMCTB KUCIOPO/ia, HAOIIOJeHHE B3aUMO/IE
Y YCIIOBUSI BOBHUKHOBEHHS U TIPEKPAIICHUS TOPEHUS (TI0)Kapa), 03HAKOMJICHHE C 00D
CBOMCTB, NOJy4eHHE, COOMpaHuE, paclo3HaBaHWE U HM3y4EHHE CBONCTB BOJOPO]
Bogopoaa ¢ okcugoM menu(Il) (Bo3MOXKHO HCHONIB30BaHHE BHJIEOMATEPHANIOB), H:
KOJIMYECTBOM 1 MOJb, HCCleoBaHHME OCOOEHHOCTEH pacTBOPEHHUs BEIIECTB C
IPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J10JIEH PACTBOPEHHOTO BEIII
MeTaJlJIaMH (HaTpUeM U KaJlbliieM) (BO3MOXKHO HCIOJIb30BaHHUE BHIEOMATEPUATIOB), (
U IeoYel ¢ MOMOIIbI0 MHAMKATOPOB, MCCIENOBaHUE OOpa3l0B HEOPraHMYECKUX
HaAOI0/IeHHEe U3MEHEHHS OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, U3y
memu(Il) ¢ pacTBOpOM CEpHOH KHCIOTBHI, KHCIOT C MeETaUlaMH, pPEaKIui
HEpPacTBOPUMBIX OCHOBAaHWUW, BBITECHEHHME OJHOTO MeTaula JpyruM U3
SKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BaxkHelnme Ki1accbl HEOPraHMUEeCKUX COSAMHE

[lepuonnueckuii 3akoH U Ilepuoanyeckas cucrema xumudeckux anementos .M. Me
Xumnueckas cBs3b. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUN

3.1

HepBLIe IIOIIBITKH KJIaCCH(bHKaHHH XUMHYECKUX 3JeMeHTOB. [loHsaTue o rpyiiax cXao
HICJIOYHO3CMEIIbHBIC METAJIJIBI, I'aJIOT'CHBI, HHCPTHBIC raSLI). BHCMGHTH, KOTOPBIC 06]
TUAPOKCUIBI

3.2

[Tepuonnueckuii 3axoH. [lepuoanueckas cucreMa XumMuueckux 35eMeHToB .M. Mer
JUIMHHOTIepruoaHass (GopMmbl [leproanueckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB /]
rpymnbl. OU3HUECKU CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB IEPHOJIAa U TPYIIIILI AJIE

3.3

CTpOGHI/Ie atromoB. CocTaB aTOMHBIX AAEp. H3oTonsl. aﬂeKTpOHLI. CTpOCHI/IC €2




nepBblx 20 xumuyeckux snemeHToB [lepuonuueckoii cucremsl .M. Menneneesa.
3JIEMEHTA 10 €ro nojoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METALs
CBOWCTB M0 rpymnmaM U nepuonam. 3Hadenue Ilepuonnueckoro 3axona u Ilepuo
2JIEMEHTOB I pa3BUTHUA HayKu U npakTuku. [[.1. MenneneeB — yd€HbIN U TpaXKJaH}

3.5

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHass M HEMOJIIPHAsi) CBSI3b. DJIEKTPO(

yneMeHTOB. MloHHasa CBA3b

3.6

Crenenp okwuciieHus. OKHCIUTEILHOBOCCTAHOBHUTENbHBIE peakiuu. [Iporeccrsl o

OKHUCIINTEIN U BOCCTAHOBUTEIHU

3.7

XUMUYECKUH AKCIEPUMEHT: HU3ydyeHHe 00pa3loB BELIECTB METANIOB U HEMETAJIOR
IMHKAa C PAacTBOPAMM KHUCIOT M IIEJIOYEH, MPOBENCHHE ONIBITOB, HILIIOCTPUPYIO]
BOCCTaHOBUTEJbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeHUsl, COeTUHEHMS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

ITepuonnueckuii 3akoH. [lepronnueckas cucremMa XUMUYECKUX saemeHToB .M. V
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHYECKHX JJIEMEHTOB MEPBBIX TPEX II€
COCIMHEHUI B COOTBETCTBHH C ITOJIOKEHHUEM 3JIeMeHTOB B [lepro qudeckoit cucteme |

1.2

CrpoeHue BellecTBa: BUIbl XUMUYECKOM CBSA3HU. TUIBI KPUCTAJUTMUECKUX PELIETOK, 3
OT TUIA KPUCTAIUTNYECKOM perIETKH U BUAa XUMU4eckoi cBsa3u. Knaccudukanus u ¢
BellecTB (MEXAyHapoaHAsl U TPUBUANIbHASA). XUMUYECKUE CBOWCTBA BEIIECTB, OTHOC
HEOPraHMYECKUX COCAMHEHUN, TeHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccmbnxaunﬂ XHUMHYCCKHUX peaKI_II/Iﬁ 10 PAa3JIMYHBIM IIPpU3HAKaAM (HO JHUCITY U COC
BCIICCTB, 110 TCIIJIOBOMY 3(1)(1)6KTy, M0 M3MEHEHUIO CTCICHEH OKUCICHUS XUMUYCCKU
0 y4acCTHUIO KaTaJ'II/ISaTOPa). OK30- U OHAOTCPMHUUCCKUC pPCAKIUHU, TCPMOXUMHNY
CKOPOCTH XHMHUYECKOH pCaKknmn

1.4

[Tonstue 06 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX PCaAKIUAX. Ilonstue o
pCaKknuAax. IloHsTHE O XHMHYECKOM paBHOBCCHUMH. (DaKTOpLI, BJIMAOIIUC Ha CKOL
ITOJIOKCHHUEC XUMHUUYCCKOI'0 PABHOBCCHUA

1.5

OKUCANTENHEHO-BOCCTAHOBUTENBHBIE PEAKIIMU, DIEKTPOHHBIN OanaHC OKHCIUTENBHC
CocraBieHne ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMA C UCTIOIB3C
OaylaHCca

1.6

TCOpI/IH BHCKTpOHHTH‘{CCKOﬁ JUCCOHAIIH. SHCKTpO.HI/ITBI U HEIJICKTPOJIMUTEL. I
aucconuan BCIICCTB C PA3JIMUHBIMU BUAAMU XUMHYECKOU cBs3u. CTeIeHb JIHC(




NEKTPOJIUTHL. Peakuum HMOHHOro oOMeHa. YCIOBUS TPOTEKAHMSI PEAKUMH ¥
COKpAaILEHHbIE MOHHBIE YpaBHEHMs peakuuid. CBOHCTBAa KUCJIOT, OCHOBAaHUI U COJI
JIEKTPOJIUTUYECKON qucconuanuu. KayecTBeHHbIe peakiiuu Ha MOHBL. [IoHsTHE O 1,

1.7

XUMUYECKUN IKCIIEPUMEHT: O3HAKOMIICHUE C MOJECISAMHU KPUCTAUIMYECKUX PEIIET(
METAJUIOB M HEMETAJIOB (Tpaduta W ajaMasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATPHUS
CKOPOCTH XHUMHYECKOW pEeaKmuu OT BO3JACHCTBUS Pa3IMUYHBIX (DAaKTOPOB; HCCIE,
pacTBOpOB  BELIECTB, Ipoliecca JUCCOLMALMU KHUCIOT, IIeJoued U coJiel
BHJIEOMATEpPUAJIOB); MPOBEACHUE OIbBITOB, WJUIIOCTPUPYIOIIUX IMPU3HAKU IMPOTEKaE
(oOpa3oBaHue ocajka, BblAeJIEHHE Ta3a, 00pa3oBaHKUE BOJIbI); OINBITOB, HJUTFOCTPUPYHK
BOCCTAHOBUTEJbHBIX pPEAKIMN (FOpEeHUe, PEeaKUHMH PpPa3lIoKEHUs, COEAMHEHHUA); DA

BECIICCTB C IOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI;, pCHICHUC OKCIICPUMCHTAJIBHI

Hemerannel u nx COCIMHCHU

2.1

OO6mas xapakTepucTika rajgoreHoB. OcoOEHHOCTH CTPOECHUS aTOMOB, XapaKTepHbIE
n (¢uznyecKue CBOICTBAa MPOCTHIX BEUIECTB — TaJOr€HOB. XHMHUYECKUE Cl
(B3auMozeiicTBUEe C MeTaUlaMH, HEMeTajulaMH, uiesnodyamu). Xioposojopon. C
CBOICTBa, MOJIyueHHE, NMpUMeHeHHe. JlelcTBuEe XJiopa M XJIOPOBOJOPOJA Ha OPT
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIE

2.2

OO6mrast xapaktepucTuka 3meMeHToB VIA-rpynmbl. OCOOCHHOCTH CTpOSHHUS al
okucinenus. CTtpoeHue U (QU3MYECKHE CBOICTBAa MPOCTBIX BELIECTB — KHUCJIO;
MoU(UKAIIMKA KHCIIOpPOJa M Cepbl. XHWMHYECKHE CBOWCTBa cepbl. CepoBOaOp:
XUMHUYEcKre cBoicTBa. OKCUABI cephbl KaK MPEICTABUTENIN KUCIOTHBIX OKCUIOB. C
XMMHUYECKHE CBOMCTBa (00IIME Kak MPEeICTaBUTENS Kiacca KUCIOT U crenuduuc
JeKalue B OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a MOTy4YeHUs CepHOM KUCIOThL. [Ipume
KayeCTBEHHasl peakius Ha cynb(aT-uoH. HaxoxieHue cepsl U €€ COeJMHEHUI B MTPH]
OKpYKalolllel cpeibl COSAUHEHUSIMU CEphl (KUCIOTHBIE O], 3arpsi3HEHUE BO3.Y
IPEeIOTBPALCHHS

2.3

OO6mas xapakrepucTuka 531eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHUS aT
OKHUCJIEHHS. A30T, pacHpoCTpaHEeHHUE B TpuUpoje, (U3HuecKkue U XUMHUYECKUEe CI
npupose. AMMHAK, ero (U3NYECKUe U XUMHUYECKUE CBOMCTBA, MOJYYEHHUE U IIPE
(u3nueckrue U XUMHYECKHE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakiys Ha WOH
e€ monmydyenue, (pu3NUecKUe U XUMHUECKHUE CBOMCTBA (00IIMe KaK MPEACTABUTENS KIIE
Hcnonb3oBaHne HUTPATOB U COJIE aMMOHHS B KaueCTBE MHMHEPAIBHBIX yIOOpeH
OKpY’KaroIen cpebl COCAMHEHUSIMH a30Ta (KHCIOTHBIE IO/, 3arPS3HEHNE BO3IYX:

2.4

®ocdop, amnorponHble Moaudukanuu ¢ocdopa, ¢puzndeckue M XUMHYECKHE CBf
¢dochopHas kucnora, GU3NUECKUE U XUMHUUECKUE CBOMCTBA, MOdydeHHe. cmouib:
MUHEPAIbHbIX YI00peHHit

2.5

OOmast xapakrepuctuka 3i1eMeHTOB IVA-rpymnmbel. OcoOEHHOCTH CTpOEHHUS a1
OKHUCIIEHHsL. YTJIEepOJ, aUIOTPOIHBbIE MOJU(HKALUMU, PACIPOCTPAHEHHE B HPUPOJ,




cBoiictBa. AncopOuus. Kpyrosopor yriepoma B mpupojne. OKcuisl yriepojia, u
CBOMCTBA, JCHCTBHUE HA >KMBbIE OPraHU3MBbl, NIOJYUYEHUE U NPUMEHEHHE. DKOJIOTHU!
okcusiom yriepona(lV); rumnoresa rio0anbHOTO MOTETUICHUS KIMMAaTa; TapHUKOBBIH
e€ cou, uX pU3NIECKrue U XUMUYECKUE CBOMCTBA, MOJIydeHrEe U TpuMeHenne. Kauec

nouksl. Vcrions3oBanue Kap60HaTOB B 6I)ITy, MCIUIMHEC, ITPOMBIIIJICHHOCTU U CCJIbCKC

2.6

[lepBoHauanbHbIe MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIWHEHUSIX YT
aleTUJIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHas KuciaoTa). MIX cocTaB U XMMHYECKOE CTpOe
BXKHBIX BEIECTBAX: JXKHUpax, OeJNKax, yrieBoJAaX — W HMX POJU B KU3HHU YEJIOB

OpPraHuvY€CKUX U HCOPTaHNICCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckre 1 XUMHUYECKHUE CBOWCTBA, MoJlyyeHUe U npuMeHnenue. Co
O6mue npencrasieHuss 06 okcune kpemMHusA(IV) u kpemuueBoil kucnore. Cuamkal
MEJUIIMHE, TMPOMBIIIJIEHHOCTH. BaxkHeilline CTpouTeNbHbIE MaTepHalibl: Kepam

xene300eToH. [1pobiemMbl 6€301acHOTO MCIOIB30BAaHUS CTPOUTENBHBIX MAaTEPUAIIOB 1

2.8

XVAMHAYECKUH OSKCIICPUMEHT: H3ydeHHE OOpaslloB HEOPTaHWYECKUX BEIIECTB,

MPOBEJICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUA-HOHBI W HAONIOJCHUE IPU3HA
oTpaxaromue (Qu3nyeckrue M XUMHUYECKHE CBOMCTBA TallOTEHOB U UX COEIUHEHI
BHJICOMATEPHAJIOB); O3HAKOMJICHHE ¢ 00pa3iaMu XJIOPUAOB (TAJIOTEHUIOB); O3HAKON
COeIMHEHUSIMU (BO3MOXKHO HCIOJb30BaHHE BHJICOMATEPHANIOB); HAaOIIOACHHUE TPOL
JIEWCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KUCIIOTHI; U3yYCHUE XUMUYECKUX CBOUCTB |
MPOBE/IEHUE KAaUYeCTBEHHOM peakiuu Ha cynb(arT-uoH M HaOII0JeHHe MpHU3HaKa eé
¢usznueckuMu cBoMCTBaMu a30Ta, gocdopa U UX coeAMHEHUH (BO3MOXKHO HCIO
oOpasnamMu a30THBIX U (POCPOpPHBIX YyAOOpPEHH; IMOIy4YeHHE, COOMpaHHe, Pacro3
aMMUaka; MpPOBEJCHHE KAYeCTBEHHBIX peakuuid Ha HMOH aMMOHHS U ¢ocdar-uo
IPOTEKaHUs, B3aUMOJEWCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeEJIbl
BUJICOMATEPHAIIOB); U3YUYE€HUE MOJIeNIeH KPUCTANIMYECKUX PEelIETOK anmasa, rpadut
MPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOMC
coOupaHue, pacro3HaBaHUE U HM3YUYEHUE CBOWCTB YIVIEKHCIOTO Trasa; MPOBEICHE
KapOOHAT- M CHUJIMKAT-UOHBI M HM3y4YCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICH
MPOMBIIIICHHOCTH; pelIeHIE SKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «Baxkuere Hem

MeTanisl ¥ UX COeIMHEHUS

3.1

O6H_Iaﬂ XapaKTCPUCTUKA XUMHUYCCKUX DJICMCHTOB — MCTAJUIOB Ha OCHOBAHUU HX
CUCTCMEC XHMMHYCCKHUX OJICMCHTOB I[I/I MeHnaeneeBa u CTPOCHUA ATOMOB. CTpoe}:
CBA3b U MCTAJNINYCCKAsd KPUCTAJTIMUCCKAA peméTKa. 3JICKTpOXI/IMH‘leCKHI>'I PAL HAIIPS

3.2

du3nyeckue U XMMHUUYECKHE CBOMCTBA METaJIOB. O6IJ.[I/IC CITOCOOBI MOJIYUYCHUS MK
METaJlJI0OB, OCHOBHBIC CIIOCOOBI 3allIUTEI UX OT KOPPO3UH. CnnaBsl (CTaJ'IL, YyI'yH,
NIPUMCHCHUC B 6BITy 1 IPOMBIIIJICHHOCTHU

3.3

H_[CJ'IO‘-IHLIC MCETAJJIbI: ITOJIOKCHUC B HCpI/IOIlI/I‘-ICCKOﬁ CUCTEMEC XUMHUYCCKUX SJICMCHT(
HUX aTOMOB; HaXOKJCHUC B IIPUPO/JIC. Ddu3znueckue U XMMHUUYECKHE CBOMCTBA (Ha Ipu!




W TUAPOKCHU/bI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIOB U UX COCI[I/IHCHI/II:

3.4

[[eno4yHO3EMENBHBIE METAJIIBI MATHUM M KAJIBLIMN: T10JI0KeHUE B [leproaudeckoi Ci
J.1. Menneneesa; CTpOCHUE UX aTOMOB; HaxOKJAe€HHUE B npupoae. Gusndeckue u x
Kajblysl. Baknelue coequHeHns Kanblus (OKCHJ, THAPOKCU, coyn). JKECTKOCTD E

3.5

Antomunuil: nonoxkenue B Ilepuoanyeckoit cucrteme xummdeckux snemenTos [I.U.
HaxoXaeHue B mnpupoje. PuU3MuecKue U XUMUYECKHE CBOWCTBA aTIOMMHHUSA. AM(

TUAPOKCU]IA ATTFOMUHUS

3.6

Kene3o: nonoxenue B Ilepmognmyeckoil cucteMe XHUMUYECKUX 31eMeHTOB J[.M. |
HaXO0XJACHUC B IIPUPOAC. dmnyeckne 1 XMMUYECKHE CBOMCTBA JKee3a. OKCI/I]:[I)I, I'n

xene3a(lll), ux cocras, cBOMCTBA U MOJTy4eHHE

3.7

XVWMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METAJIOB W CIUIABOB, |
W3yYeHHe pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO WCIOJB30BAaHUE BHJIE
B3aHMOHeﬁCTBHH OKCHaa KaJlblIUd 1 HATpHUA C BO)IOI)II (BOSMO}KHO HCITIOJIB30BAHUEC B/
CBOMCTB KECTKOM BOJBI; TpoIlecca TOPEHUs xKele3a B KHCIOPOJie (BO3MOMXKHO HCIIC
IIPHU3HAKOB MPOTCKAHUA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HOHBI (MaFHI/IH, KaJlb1us1, ajl
xenesa(lll), mequ(Il); HaOmroeHWE W ONMHMCAHHWE MPOIECCOB OKPAIIMBAHUS TIIAM
KaJblMs (BO3MOXXHO HCTIOJB30BaHUE BHACOMATEpPUAJIOB); HCclenoBaHue amdo
QTIOMUHUS M THIPOKCHJA IIMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad [0 TeMe
COCITMHCHUS

XUMUS 1 OKpYXaroliasi cpea

4.1

Hosrie MaT€puaibl U TEXHOJOTHUH. BCH_ICCTBa U MaTc€puajbl B HOBCGHHCBHOﬁ KHU3HU
be3onacHoe ncnonas30BaHue BCIIECTB U XUMHNUYCCKHUX peaKuHﬁ B 6I)ITy. HepBa}I IIOMOC
OTpaBJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKOM I'paMOTHOCTH. XuMmudgeckoe 3arpsA3HCHHUC Oprmanmeﬁ
PEIICHUN SKOJOIHYCCKHUX HpO6J'IeM. HpI/IpOI[HBIe HCTOYHHUKU YTJIICBOLOPOAOB (yT
IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XUMHYECKUM OKCIICPUMCHT. U3YYCHUC 06pa3u013 MaTcpuaoB (CTCK.]'IO, CIIJIaBbI MECTaJl




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOIT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3y/bTaTaM 0a30BOI0 Y]
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHHUA HA O

1

[IpencraBnenue:

1.1

0 TO3HAaBAaEMOCTHU SIBJIEHUN MPHUPOJIbI, MOHUMAHUE OOBEKTHBHOW 3HAUl
HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTA 00111ei]
JeSITEIbHOCTH YeJIOBEKa B YCIOBHUSAX COBPEMEHHOIO OOIECTBA; MOHU
JPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAYYHBIX METOAAaxX IIO3HAHHA, B TOM YHCJIC SKCIICPHUMCHTAJIBbHBIX
HUCCICA0BaHUA BCIICCTB U H3YUYCHUA XHUMHUYCCKHX peaKHHﬁ; YMCHUEC

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodeccCHOHATBHOW JCATENBHOCTH, CBS3aHHBIX C  XI
TEXHOJIOTUSIMH, OCHOBAaHHBIMHU Ha JIOCTH)KCHUSX XMMHUYCCKOH HAYKH, U
paccMaTpuBaTh XMMHIO Kak chepy cBoeil Oymymier mpodeccrHoHambHO
OCO3HAHHBIN BBIOOP XMMHUHU KaK TPOQHUIBLHOTO TMpeaMeTa IMpH Iepex
001Iero o6pa3oBaHus

BJ'Ia,I[CHI/Ie CHCTEMOM XHMHYECKUX 3HAHUU H YMCHHUE NPHUMCHATH CHC
KOTOpas BKIHOYACT:

2.1

Ba)XKHEHIINE XUMUYECKUE MOHATHUA: XMMUYECKUI 3JIEMEHT, aToM, MOJIE]
CJIO’KHOE BELIECTBO, OJHOPOJHAS M HEOJHOPOHAS CMECh, OTHOCUTEIbHb
Macchl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBI
OCHOBaHHe, COJb (CpelHsii), XUMHYECKas peaKuus, peakluu COeUHE
peaKkUuy 3aMeleHMs, peakuuud OOMEHa, TEeIUIOBOM 3(QeKT peakiuy,
peakLuy, pacTBOp, MaccoBas J0Js XHMHYECKOIO 3JEMEHTa B COEl
IPOLIEHTHAs! KOHLIEHTPALMs BEIECTBAa B PacTBOpPE, AAPO aTOMa, 3JIEKTPO
opOuTanb,  pagMyc — aroMma,  BAJEHTHOCTb, CTENEHb  OKHUCIICHI
JIEKTPOOTPULIATEIBHOCTD, TOJSIpHAs M HENOJSIpHAs  KOBAJICHTHAS
MeTaJJIMyecKas CBsI3b, KpHUCTAJUINYECKas peléTka (aToMHasi, MOHHAsl, MET:
WOH, KaTHOH, aHWUOH, OJJIEKTPOJIUT W HEMIEKTPOJIUT, SIEKTPOJIUTHUECH
HMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENILHBIE PEAKLUH, OKHUC
OKHCIJIEHME U BOCCTAHOBIIEHHUE, JJIEKTPOJIM3, XUMHUECKOE PaBHOBECHUE, (
peakiuy, CKOPOCTb XUMUUECKOM peakumu, karanusarop, IIJIK, kopposns A

2.2

OCHOBOIIOJIAaratOImue 3aKOHbI XWUMHU: 3adKOH COXpAaHCHHA MACChI, IIC
MCHJIGJ'ICGBB., 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABOFaI[pO

2.3

TCOPUHN XUMHUHU: aTOMHO-MOJICKYJISIpHASA TCOPUA, TCOPHUA SJICKTPOJIUTUYUCCI




Bnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOLIEH:

yYMEHHUE IIPaBUIILHO MCIIOJIb30BaTh U3YUYCHHBIE BEIECTBA U MATEPUAIIBI |
y10OpeHus, METaJlJIbl U CIUIaBbl, IPOAYKTHl NEpepabOTKU MPUPOIHBIX I

3.1 (yrns, mpuponHoro rasza, HedTH) B OBITY, CETbCKOM XO3SIICTBE, Ha T
3HAUCHUS KUPOB, OCITKOB, YIJIEBOJOB JJIsi OpraHM3Ma YelIOBEKa; YMCHH
BEIIECTB M XMMUYECKHX TPOIECCOB HA OPTAaHMU3M YEJIOBEKA U OKPYKAFOII]
3.2 YMEHHE UHTETPUPOBATH XHMHUECKUE 3HAHUS CO 3HAHHUSIMH JIPYTHX yICOH
33 HAJIMYUE OIBITa PA0OTHI ¢ PA3IMYHBIMA UCTOYHUKAMH WH(DOPMAIHH TIO
' MOMYJISIpHAs JIATEPATypa, CI0BAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 YMEHHE OOBEKTHBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX, MX IPEB
' NPUMECHEHUH U YMEHHUE HCIIOJIB30BaTh €€ IS PEeIIeHUs yIeOHO-T03HABAT
BrageHne ocHOBaMU TIOHATHHHOTO armapaTa ¥ CHMBOJHYECKOTO SI3bIK
4 dopMysT HEOpraHWYECKHX BEIICCTB, YPAaBHCHUU XHUMHYCCKHX pPEaKIIH
HomeHknarypbl (IUPAC u TpuBHaibHOiN)
YMeHue OOBSACHATH CBS3b IOJIOKCHUS dJeMeHTa B I[lepmoamuecko
5 XapaKTEPUCTHKAMH CTPOCHUSI aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB 1
AJICKTPOHOB), pacIpeiesieHueM 3JIEKTPOHOB IO YHEPTeTUYECKUM YPOE
MEePHOJIOB, KAJIUS U KAJIBITHS
[IpencraBieHne o0 NMEpUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX
6 AIIEKTPOOTPUIIATEIBHOCTh), MPOCTHIX M CJIOXKHBIX BEIIECTB OT |
[Tepuoanueckoii cucteme (B MaJIbIX MEpHUOJaX M TJIABHBIX MOATPYIIIAX)
aroma
7 YMeHue KinaccupuImpoBaTh:
7.1 XUMHUYECKHE DJIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIeCTBA
7.3 XUMUYECKHE PEaKIIUU
8 YMeH#He onpeaesTh:
8.1 BaJICHTHOCTh M CTETMIEHb OKUCIEHUSI XUMUYECKIX JIEMEHTOB, 3apsiji HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COCTMHEHI
8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEHIECTB (KHCIOT, OCHOBAHUN)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEH
9 YMeHue xapakTepru3oBath pU3nueckue U XUMHUYECKUE CBOMCTBA:
o1 MPOCTBIX BEIIECTB (KUCIOPO, 030H, BOJOPO, IpaduT, ammMas, KpeMHHMA
' HATpHH, KalIuil, MarHuii, KaJIbLIWIA, aTFOMUHHM, KEJE30)
9.2 CIIOXHBIX BEIIECTB, B TOM 4YHCIE WX BOJHBIX pPACTBOPOB (B0,

CEpOBOAOPOJ, OKCUABI M THAPOKCcHAbl MeTauioB [-IIA rpynn, amoMuHu




(IT u 1), okcuner yraepona (II u 1V), xpemuns (IV), azota u docdopa
CepHUCTAs1, CepHasi, A30TUCTAasl, a30THAA, pochopHast, yrojbHasi, KDEMHHE

MIPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH

9.3 NPUMEHEHHE BEUIECTB B 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXKHOCTI
IPEBpAIEHUI B PA3JIMYHBIX YCIOBUSIX
10 YMeHne COCTaBIIATh MOJIEKYIISIPHBIE i HOHHBIE YPaBHEHHSI PEaKIHiA, B TO
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIT
10.3 WITIOCTPUPYIOIUX XUMHUYECKHE CBOMCTBA M3yYCHHBIX KJIACcCOB (TPyI) ¥
10.4 IO JITBEPKIAIOIINX TEHETHIECKYIO B3aUMOCBSI3b MEXTy HUMH
11 YMeHue BBIYUCIATD (TIPOBOUTH PACUETHI):
111 OTHOCHTENIbHYIO MOJIEKYJSIPHYFO M MOJIIPHYIO MAacChl BEIIECTB, Macq
' 5JIEMEHTA B COEIMHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB
114 [0 YPaBHEHUSM XUMHUYECKHX PEaKIUil 1 HAXOIUTh KOJIHUYECTBO BEIIECTB:
' WM TTPOJYKTOB PEAKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMH  HAy4yHOTO T[O3HaHUS (HaONoIeHue, v
12.1 MOJICIMPOBAHNE) TPU HM3YUYCHUHM BEIIECTB W XHWMHYECKHX SIBJICHHIA;
npoOiieMy U MPeAIoKUTh MyTH €€ pelieHus
122 Oe3omacHOM pabOTBl ¢ XUMHUYECKHMMH BEIIECTBAMH, XUMHUYECKOM T
' 060pyI0BaHHEM
npaBwiiaMd 0€30MacHOr0 OOpallleHHs C BElIeCTBAMHU, HCIHOJIB3YEMbIMI
123 OpaBWJIaMU TIOBEACHUSA B LENAX CcOepexeHus 3J0pOBbS U OKpyXkKa
' NOHMMaHHE Bpena (OMacHOCTH) BO3JCHCTBUS HA >KUBBIE OPraHU3Mb
CIOoCOOOB YMEHbIIIEHUS U MPEJOTBPAILICHUS UX BPEAHOTO BO3ICHCTBHS
13 Hannymne mnpakTHuecKMX HaBBIKOB IUIAHUPOBAHUS U OCYILECTBIICHUS
9KCIIEPUMEHTOB!
131 U3y4yeHHEe M OINUCaHHe (PU3UUYECKUX CBOMCTB BEIIECTB; O3HAKOMIJ
' XUMUYECKUMU SIBJICHUSMU; ONBITHI, WIUTFOCTPUPYIOINE MPU3HAKU POTEK
13.2 U3y4eHHe CrIocoOO0B pa3aeseHHs cMecen
HOJIy4eHUE KHUCIOpOJia MU HU3yYEHHE €ro CBOWCTB; MOJIydEeHHE BOJIOPOJI
13.3 MOJy4eHUE YIIIEKUCIOro ra3a M HM3Y4YEeHHE €ro CBOWCTB; MOJIy4YEeHHUE
CBONCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JIEH PACTBOPEH!




13.5

NPUMEHEHHE WHAMKATOPOB (JTakmyca, MeTwiopaHxka u (eHondra
XapakTepa cpelibl B paCTBOPaxX KUCIOT M IIEI0YeH

13.6

HUCCICIOBAHHUEC M OIIMCAHHC CBOIICTB HCOPraHM4CCKUX BCIICCTB Pa3Jl
BSaI/IMOI[ef/'ICTBI/IH KUCJIOT C MCTalllaMH, OKCHIaAMU MCTAJUIOB, PACTBOPF
OCHOBAaHMAMH, COJIAMH; IMOJYYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ; BBI’

JPYrUM U3 pacTBOPA COJIM; UCCIIEA0BaHUE aM(POTEPHBIX CBOWCTB T'UIPOKC

13.7

pGHIGHI/Ie 3KCHepI/IMeHTaJ'[BHBIX 3a1a4 10 TEMaM. «OCHOBHI)IG
COCMHEHUIY; «DNEKTPOIUTHYECKAsT Tuccouanusy; «BaxHeinme Hem

«BaxxHenlne MeTaJIbl U UX COETUHEHU

13.8

XUMUYECKHE IKCIIEPUMEHTHI, HIUTIOCTPUPYIOIINE MPU3HAKHA MPOTEKAHHS
Ka4eCTBEHHBIE PEAaKIMH Ha TPHUCYTCTBYIOUIME B BOJTHBIX PacTBOpax
nomua-, cyiabdar-, docdar-, kapOboHAT-, CUIUKAT-AHUOHBI, THIPOKCHU]T
MarHusi, KaJbliys, aTFOMUHUS, kene3a (2+) u xkenesa (3+), meau (2+), mu

14

YmMmenue:

141

MIPE/ICTaBIATh PE3yJbTaThl IKCIIEPUMEHTa B (pOpMeE BBHIBOJOB, JI0Ka3aTel
BBISIBJIATh SMIIUPUYECKHE 3aKOHOMEPHOCTH

14.2

yCTaHaBIIMBATh CBA3U MEXIYy peajbHO HAOIIOIaeMbIMU XUMUYECKUMU
MPOUCXOSIIUMH B MAaKpO- U MUKPOMHUPE, OOBSICHATH PUUUHBI MHOTOO0




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHUHA

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHTHI. CHUMBOJIBI XUMUYECKHX 3JIeMeHTOB. [Ipoc
1.3 Xumuyeckas popMysa. BaneHTHOCTh aTOMOB XMMHUYECKUX 371€MEHTOB. CTENeHb OKHUCIIE!
14 3aK0oH MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas artomHas Macca. OTHOCHT
' MaccoBas 10JIsI XHMHYECKOT'0 DJIEMEHTA B COCTMHEHUH
15 KonuuectBo BemectBa. Moisib. Mossipaas macca. Mossipabiii 006€M Ta30B. B3aumocss
' CTPYKTYPHBIX €JIMHUIL BEIECTBA
16 @uU3NYECKUE U XUMHUYECKHE SIBJICHHUS. XHUMHUYECKasl peakuus M €€ NMpPU3HAKH. 3aKOH
' XHMMHWYECKHE yPABHEHHS
2 [Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema Xxumuieckux snementoB J[.M. MeHnne
91 [Tepuonnueckuii 3akoH. [lepronnueckas cucteMa xumuueckux sneMmeHToB .M. Men
' Du3NIEeCKUi CMBICI TIOPSIKOBOTO HOMEPa, HOMEPOB TEPHO/Ia U TPYIIIIBI SJIEMEHTA
99 Crpoenune atomoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHHE 3JEKTPOH
' 20 xummnyeckux aemMeHToB [lepuoauueckoit cuctemsl [I.1. Menneneea
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IEPBBIX TPEX MEPHO
2.3 aATOMOB, JJICKTPOOTPHUIATEIHPHOCTH, METALTNICCKUX U HEMETALTHYECKUX CBOMCTB) U MX
MOJIOKEHUEM JIeMEHTOB B [lepronueckoii cucteme U CTpPOCHHEM UX aTOMOB
3 Crtpoenue BemecTa
31 Xumu4ueckas cBs3b. KoBasieHTHast (TOJIsIpHAs M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIE
' Honnas cBs13s. MeTaminyeckas CBI3b
3.2 THUIbl KpUCTAIUIMYECKUX PEmETOK (aTOMHas, MOHHAs, METAJUIMYECKas), 3aBUCHMOCT
' KPUCTAJUTMYECKOM PEIIETKY U BUJIa XUMUYECKOH CBSI3U
4 Baxxneiimue npeacTaBuTeNN HEOPraHMUECKUX BemecTB. HemeTramibl 1 ux coeAuHeHus.. |
Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYECKHX COETUHEHUI: OKCHIOB (COIe00pasy
4.1 ampoTepHble) U  HecoJeoOpasylolue;, OCHOBaHMK  (WIETOYM ©  HEPaCcTBOP
(kucnopoacoaepKaIire u OeCKIUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJICH |
49 ®u3znueckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAJUIOB: BOJOPOJAA, XI
' docdopa, yruepoaa, KpeMHHS
43 ®u3znueckue M XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIIOB: JUTHS, HATPU!

AJIFOMHMHHUA, KEIIC34a. BHCKTpOXI/IMI/I‘{CCKI/Iﬁ pAax HaprI)KCHI/Iﬁ METAJIJIOB




du3znueckue M XUMHYECKHE CBOICTBa BOOOPOJIHBIX COGI[I/IHCHI/Iﬁ HEMCTAIJIOB:  XJ

4.4
aMMHMaKa
45 dusnueckue U XMMHUUYECKHE CBOWCTBa OKCHUIIOB HemetayioB: cepbl (IV, VI), a3ora
' yraepona(ll, IV), kpemuusa(IV). Ilonydenue okcu10B HEMETAIOB
46 Xumudeckue cBoiictBa okcunoB: MetawioB [A-IIIA rpymm, muaka, memu(ll) u sxenes
' METAJJIOB
4.7 XUMHYECKHE CBOICTBA OCHOBAaHUN W aM(OTEPHBIX THIPOKCHAOB (HAa IpUMEpe THJ
' nuHka). [lomyuenne ocHoBaHUM U aM(DOTEPHBIX THIPOKCUIIOB
OO6mme XWMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOJHOM, C
4.8 dhochopHoOii, KpeMHHEBOM, yrobHOU. OcOoObIe XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAH
[Tonyyenue kuciaot
4.9 OO6mme XuMHUYECKHe CBOMCTBA cpeHuX coJeil. [lomyduenue coneit
4.10 [Tonydyenue, cobupanue, pacrmo3HaBaHHEe BOJOPO/Ia, KUCIOPOIa, aMMHUaKa, YTIIEKHCIIOTO |
4.11 [Tonyuenue ammuaka, CEpHOM M a30THOW KHUCIIOT B MPOMBINITIEHHOCTH. O0II1e crnocoob
4,12 I'eneTnveckas CBsI3b MEXKY KIaCCAaMH HEOPTaHUYECKUX COCTUHEHUIN
5 XHUMHYECKUE PEAKITUU
51 Knaccudukanus XMMHYECKHX peakiuil MO pa3IM4YHbIM MPHU3HAKaM: 10 YHCIY U COCT
' BEIECTB, 110 TEIIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTENIEHEH OKUCICHUS XUMUYECKUX DI
5.9 TennoBoit 3QPeKT XUMHYECKON peakIuu, TEPMOXHUMHYECKHE YypaBHECHHs. ODK30- 1
' Tepmoxumuyeckue ypaBHEHHs
53 OKHCAUTENbHOBOCCTAHOBUTENbHBIE — peakiuu. OKUCIAUTENTd U BOCCTAaHOBUTEIH.
' BOCCTAHOBJICHHS. DJIEKTPOHHBII OanaHc OKUCIUTEIHLHOBOCCTAHOBUTEIBLHOM peaKiuu
5.4 Teopus anexkTpoauTUdeckor auccouranui. KaTHOHbBI, aHHOHBI. DIEKTPOJIUTH U HEdJIe
' aneKTponuThl. CTeTeHb JUCCOLUAIUU
55 Peakuuu wmonHOro oOmeHa. YcioBHsS HPOTEKaHUS pEaKUUd HOHHOTO OOMEHa, MOJI
' yYpaBHEHUS PEeaKIIHii
6 XUMHUS U OKpYyKarolas cpeaa
6.1 BemectBa 1 maTtepualibl B MOBCEIHEBHOW JKM3HM uelOBeKa. be3omacHoe HMCIOJIb30R
' peakiuii B 1abopaTopuu u ObITy. [lepBast TOMOIIIb MPH XUMUYECKHX OKOTaxX U OTPaBIEH
XUMHYECKOe 3arps3HEHHe OKpYXKalolled cpenpl (KHCIOTHBIE IOXKAM, 3arpsi3HEHUE I
6.2 crocoObl ero mpenoTBpaieHus IlpenenbHas momyctumas koHeHTpaius BemecTs (11
HKOJIOTHYECKUX MpoOsieM. Y cuiieHne napHuKoBoro 3¢ dexra, pazpyiieHue 030HOBOTO Cl
[Ipumenenne cepsl, a3ota, dpocdopa, yriepoaa, KPeMHHUSI U UX COSAUHEHUN B OBITY, M
6.3 CENIbCKOM XO3siiicTBe. [IpuMeHeHHe MeTauioB W CIUIaBOB (CTallb, YYTYH, IOpai
MIPOMBIIIIIEHHOCTH UX coenuHeHuil. [ToHsATHE 0 KOpPO3UK METaIOB, OCHOBHBIE CIIOCOOb
6.4 [IpupoaHble UCTOYHUKHU YTIIEBOJOPOJIOB (Yrojb, MPUPOAHBIN Ta3, HEPTH), MPOTYKTHI




POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHayanbHbIC TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCNMHEHMSAX yriepona (

6.5 9TaHOJI, TIMIIEPUH, YKCycHas KuciioTa). [loHsTHe 0 OMOJIOrHYeCKH BaXKHBIX BEHICCTBAX: K
POJIH B )KU3HU YEJTOBEKa
7 Pacuérsr:
7.1 1o (opMyiTaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MacCoBOM) JI0JIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKIM YPaBHCHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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