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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XUMHUH OCHOBHOIO o00mIero ooOpa3oBaHus (yriayOJa€HHBIM
YPOBEHB) COCTaBJIEHA HA OCHOBE TPEOOBAHMI K pe3yJibTaTaM OCBOCHMSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOOQ, ¢ yuerom deaepanbHOil paboueii MporpaMMbl BOCTIMTAHHSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0O OKa3aHHUS METOAUYECKOM
MOMOIIIY YYUTENIO B CO3/IaHUU paboyeil mporpamMmsl 0 y4ueOHOMY IPEIMETY.

[IporpamMma mo xumuu AaéT MPEACTABICHUE O LENAX, oOulel cTpareruu
oOy4eHMs, BOCHHMTAHMS M pa3BUTHA OOYYAIOIIMXCS CpPEACTBAMH y4eOHOIO
npenMera, onpeenseT 00g3aTeIbHOE MPEAMETHOE COAEPKaHUE, €ro CTPYKTYpY 1O
pazgenaM M TemaM, paclpeieleHue 1o KjaccaM, PEKOMEHIYyeMYIO
MOCTEIOBATEIbHOCTh  M3YYEHHS] XHMHHM C YYE€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4e€OHOro mpoLecca, BO3PACTHBIX
ocoOeHHocTe oOyuaromuxcs. B mporpamme 1o XMMHMHM — yYUTBIBAOTCS
BO3MOKHOCTH Y4Y€OHOTO IpeIMeTa B peanu3aluu TpeOOBAHUN K IUIAHUPYEMbIM
JUYHOCTHBIM, METaNpeJAMETHBIM U NPEIMETHBIM pe3ylbTaTaM OOydeHHsS U B
(GOpMHUpPOBAaHMM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIBHOW  JI€ATEIBbHOCTH
00y4aroUIerocs 10 OCBOEHUIO yU€OHOI'0 COIEPIKAHHUS.

WN3ydyenne XuMUM Ha ypOBHE OCHOBHOro o00mero o0pa3oBaHUsA
OPUEHTHPOBAHO HA OOLIEKYJIBTYPHYIO IOJTOTOBKY, HEOOXOIMMYIO JJIsi BRIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUSI UHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOY4YaIOMIMXCA, Ha MPOJOJDKEHHE OOyYeHHs Ha YPOBHE CPEIHEro
oOriero oOpazoBaHus.

3HaHWE XUMHU CIYXXUT OCHOBOM [UIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromerocsi, €ro MpeAcTaBIeHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJIb UrparoT GopMUpPYEMBbIE XUMUEH MPEICTABICHUS O NPEBPALICHUIX SHEPTUU U
BEIIECTB B NPUPOJE, O MyTSIX pEHIeHHUs TJI00aTbHBIX MPOOJIeM YCTOMYHUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, IPOIAOBOJILCTBEHHOU
npo6isieM, MpoOaeMbl 3KOJIOTUYECKOW 0€3011aCHOCTH, MPOOJIEM 3/IPaBOOXPAHEHUS.

N3yueHnne xumuu:

CHOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEH  JJii  CcaMOpa3BUTUS U
dbopMupoBaHus  KyJAbTYpbl  JIMYHOCTH  OOy4aromuxcs, UX o0med u
(yHKIMOHAIBHOW IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBILIUIEHUS M TBOPYECKUX CIIOCOOHOCTEN
o0yyarolmuxcs, HaBBIKOB HX CaMOCTOSTEIbHOM Yy4eOHOH  J1edATelbHOCTH,
AKCIIEPUMEHTAJIBHBIX UM MCCIEN0BATENbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBHOMN 1eITeTbHOCTH;



3HAKOMUT CO CHEUU(PUKON HAydYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
NPEJICTaBIIEHUNA O €UHCTBE MPUPOBI M YEIOBEKA, SIBIISICTCS KIIFOYEBBIM JTAIlloOM B
(hopMHUPOBAaHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyYaIOUXCS;

crocoOCcTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAY4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAaJ B IKOJOTMUECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHbie HampaBiieHWsS B OOYyYEHHHM XUMUU OOECTICUMBAIOTCS CIEIM(PUKON
collep)KaHUs TIpeaMeTa, KOTOPBIM SBISETCS TEAarormueckKd aJanTHPOBAHHBIM
OTPaKEHHUEM OMPEICIICHHOr0 dTana Pa3BUTUS XUMUH.

VYriyOnéHHbIN Kype XMMUU OCHOBHOT'O 00IIIET0 00pa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHE O0YYAIONTUMUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHITHI XUMHH, OCHOB
HEOPraHMYEeCKONW XHWMHHU, OCHOBOIIOJATaloUUX MpeICTaBICHUN OOIle XUMUU U
OTJIETbHBIX 3HAUMMBIX MMOHATUNA OPraHUYECKON XUMUH.

CtpykTypa cojiepaHusi MporpaMMbl MO XUMUU Cc(HOopMUpOBaHA Ha OCHOBE
CHUCTEMHOro moaxoja k e€ uzydyeHuto. CopepkaHue CKIaJAbIBAETCA U3 CUCTEMBI
TOHSITHI O XUMHUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI TIOHITHI O XUMUYIECKOMN
peakuuu. O0€ 3THU CUCTEMBbI OPraHM30BaHBI MO MPUHIUIY MOCIEIOBATEIBHOIO
Pa3BUTHS 3HAHWU HA OCHOBE TEOPETHUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPHOU TE€OPUHU KaK OCHOBBI BCET0 €CTECTBO3HAHUS,

[Tepunognueckoro 3akona .M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU,

YUEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;

NPEICTaBICHUN 00 JIEKTPOIUTUIECKOM TUCCOIMAIIMN BEIECTB B pACTBOPAX;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B ocHOBy TeopeTHdyecKMX 3HAHWM MOJ0KEHBI IMIUPUYECKH IOTYyUYCHHbIC
dakTbl. TeopeTuueckue 3HaHMS pa3BUBAIOTCS MOCIE0BATEIBHO OT OJTHOTO YPOBHS
K JpyroMy MW OOECIICUMBAIOT OOYyYarOIIUMCSI BO3MOXKHOCTh OOBSICHATh U
IPOrHO3UPOBATh CBOWCTBA, CTPOCHHE W OOJACTH MPAKTHYECKOTO MPUMEHCHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue cojaepaHus MPOrpaMMbl IO  XUMHUU  [POUCXOAUT  C
UCIIOJIb30BAaHUEM 3HAHWUKW W3 paHee M3YYCHHBIX YYEOHBIX IPEAMETOB:
OKpYXKarolui Mup, Ouoinorus, (u3uka, mMaTeMaTuka, reorpadus, TEXHOJIOTHS,
UCTOpPHUS.

[Iporpamma ocHOBHOrO o001mero oOpa3oBaHUsl MO XUMUHU (yriayOJIEHHBIH
YpPOBEHb) OpPHUEHTHUPOBAaHA HA COXpaHEHUWE (PYHIaMEHTAIBLHOIO XapakTepa
oOpa3zoBaHus, cnenupuku ydyeOHOro mnpeaMera U OOECIEUEeHHE YCIEIIHOTO
oOydeHHs] Ha CIEeIyIolleM YypoBHE oOpa3oBaHud. B mporpamMmme 1o XUMHH
peann3yercsl pa3BUBAIONIAS M TPAKTUYECKAs HAMPaBIECHHOCTh OOYUECHHS XUMHH,
mubdepennmanys ~ 0o0ydeHHUs,  BKJIOYArOmas  OPO(QHIbHYIO  MOATOTOBKY



oOydJarommxcss M MOCIEAYIONIee CaMOONpe/ieJieHue B BbIOOpE HaIpaBiIeHUs
oOy4eHus B IpoUIBHBIX KJIaccax.

VYrny0néHHoe HW3yuyeHHe XHMHUM ~ CHOCOOCTBYET —peaju3aluu  3ajad
npo¢eCCHOHATBHON OPUEHTAIIMH U HAIIPABJICHO Ha MPEAOCTaBICHHE BOZMOKHOCTH
KaXJI0My OOydYaroImeMycsi TpPOSBUTH CBOM HWHTEIJIEKTyaJlbHbIE U TBOPYECKHE
CIOCOOHOCTH TIPW  HW3Y4YEHUH YYEOHOro TpeaMera, HeoOXOAUMbIe IS
IPOOJIKEHUST 00pa30BaHMS M TATTLHEHIIIEH TPYIOBOU JESTENHHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpOBEHb) TNpeJHA3HAUYEHA IS
UCTIONB30BaHUSI B 00pa30BaTEIbHBIX OPTraHU3ALMAX, PEATHU3YIONIUX MPOrPaMMBI
muddepeHimpoBaHHOro (yriryosi€HHOro, MNPOGUIHLHOT0) H3YYEHHs OTIEIbHBIX
y4eOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs.

OO6pa3zoBaTenbHble (PYHKIIMU XUMHUHU, U3y4aeMOil Ha YIJyOJIEHHOM YpPOBHE,
peanu3yroTcsl B mpoliecce GopMUpPOBaHUSI 3HAHUN OCHOB XMMHYECKOM HAyKU Kak
00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHMS, 00JIACTU MPAKTUYECKON NeATeIbHOCTH
Yel0OBeKa M OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajada y4eOHOro
npeaMeTa COCTOUT B ((OPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUHA — BaXKHEUIITNX
(bakTOB, MOHATHUH, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUHN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B TMPUOOIICHUH K HAyYHBIM
METOJaM TO3HAaHWSA TPU M3YyYEHUH BEIIECTB U XHUMHUYECKHUX PEaKIIHH,
(GbopMUpPOBaHNY U Pa3BUTHH MMO3HABATEIHHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U HUX TPUMEHEHHWU B Yy4eOHO-TO3HABATEIbHOM M y4eOHO-UCCIIEeI0BATEIhCKON
JeSITeIbHOCTH, OCBOCHMM MpaBUJ OE€30MacHOrO OOpalleHHus C BEUIECTBAMH B
MTOBCEHEBHOM KU3HMU.

[enn u3y4yeHNs] XUMHUU OTPaXKalOT HANPABIEHHOCTh OOYYCHHS Ha Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 001EH KYIbTYpHI.

N3ydyeHre XMMHUM HANIPaBJIEHO HA JOCTH)KEHUE CIIEYIOIMIMX IIeeH:

dopMupoBaHWE HWHTEIIEKTYyalbHO PpA3BUTOM JIMYHOCTH, TOTOBOW K
camMo00pa30BaHUIO, COTPYIHHYECTBY, CaMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

dopMupoBaHWE  CHUCTEMBbl XMMUYECKHX 3HAHUM KaKk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, KaK OCHOBBI JUIsI TOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJIICHUI OKPY>KAIOIIET0 MUPa, OCBOEHHUE SI3bIKA HAYKH;

npuoOIIeHHe O00ydJaroumxcsi K CaMOCTOATENbHOM IO3HABATEIbHOU W
UCCIIEZIOBATEIbCKOM  JEATETbHOCTH, K  HAyYHBIM  METOJaM  IIO3HAHUS,
(dbopMupoBaHNE MOTHUBALIMU U PAa3BUTHE CIOCOOHOCTEH K M3yUEHUIO XHUMHH;

dbopMupoBanue  o0mie  (QYHKIHMOHAIBHOM U €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH W OIICHUBATh SIBJICHUS
OKPYXKAIOIIET0 MHpA, UCIOJB3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YICHUHU



XUMUH, TPUMEHSATh HMX MPUH pEUIeHWHd MNpoOJieM B TIOBCEAHEBHOW >KU3HU U
TPYJOBOU JAEATEIBHOCTH;

pa3BuTHE Yy OOydYaronmmxcs HMHTEpeca K M3YyUYCHHIO XUMHH U chepam
NEATENbHOCTU, CBSI3aHHBIM C XUMHUEW, MOTHUBAIMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOQUIIS U HAMIPABICHHOCTH JIalIbHEHIIIEro 00y4yeHus;

OCO3HAaHUE LEHHOCTH XMMHUYECKUX 3HAHUU B KU3HU YEIOBEKA, MOBBIIICHUE
YPOBHS 3KOJOTHYECKOW KYJIbTYPbI, HENPUATHE ICUCTBUM, NPUHOCAIINX BpEX
OKPYXaoIIEH CpeJie U 3JOPOBBIO JIIOIEH;

npuoOpeTeHre OO0YYaroIUMHUCS OIbITa CAaMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETECHIINM), HEOOXOIUMBIX JIJIsl PA3JTUYHBIX BUIOB JIEATEILHOCTH.

Ha yrny6nénnoe nzydenue yaeOHOTO npeamera « XuMus» OTBOAUTCS B 8 U 9
Kiaccax mo 99 ugacoB (3 yaca B HeJEN0), TO €CTh 2 4Yaca B HEACIIO 3a CUéT
obsi3arenbHOM yactu OOIT OOO u 1 ygac 3a cuét wactu OOII OO0, popmupyemoit
ydyacTHUKaMu oOpa3oBaTelbHbIX OTHoeHud. Bcecero 198 wacoB 3a nBa rona
o0y4eHusl.



COILEPKAHUE OBbYUYEHUA
8 KUIIACC

IlepBoHavabHbIE XMMHYECKHE IOHATHS

XuMus — BaxkHasi 00JacTh €CTECTBO3HAHUSI U MPAKTUYECKOHN NEeATeTbHOCTH
yenoBeka. [Ipegmer xumun. Ponp xumMum B xku3HH yenoBeka. KpaTkue cBenenus
00 UCTOpPUU BO3ZHUKHOBEHHUS M PAa3BUTHSI XMMUU. XUMHUS B CUCTEME Hayk. Tena u
BemiecTBa. Du3nueckMe M XUMHUYECKHME CBOMCTBa BELIECTB. ArperaTHble
cocTostHUsL BenlecTB. I[IOHATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJax
IIO3HAHUSI B €CTECTBEHHBIX Haykax. [IperncraBieHnss O HaydyHOM IIO3HAHWM Ha
SMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3BMEPEHUE, SKCIIEPUMEHT, MOJIEIUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HAy4YHOM IMO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4yHbIe (aKThl, MpobdJieMa, TUTIOTE3a, TEOPHs, 3aKOH.

A3pIk XuMuH. VICTOYHUKHA XUMHYECKON MH(DOPMAIIHH.

[Tonsatne o Merogax paboThl ¢ XUMUYECKUMU BemecTBamu. O0opyaoBaHue
IIKOJILHOM XUMHUYeCcKOoW maboparopuu. I[IpaBuna Oe3omacHoro oOparnieHus ¢
BEIIECTBAMHU U J1aOOPaTOPHBIM 000PYI0BAHUEM.

Uuctele BemectBa u cMecu. [IpupoaHbie cMecu: BO3AYyX, NPUPOIHBIN ras,
He(Th, MPUPOJHBIE BOJIbI, TOPHBIE MOPO/ABI U MUHEpasbl. [[OHSITHE O TOMOT€HHBIX
U TeTeporeHHbIX cmecsax. CrocoOwl pa3aeneHus cMeceit. OuucTka BEIecTB.

BemectBa M XMMHUYECKHME pEAKIHMH. ATOMBI M MOJEKYJIbl. XHMHUYECKUE
sneMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. IIpocThie M CIOKHbBIE BEIIECTBA.
Merauibl ¥ HemeTaibl. BemecTBa MOJNEKYJISIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckast ¢opMyna. BaleHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKoH MOCTOSIHCTBA cocTaBa BenlecTB. OmnpeesieHue BaICHTHOCTH 3JIEMEHTOB 10
dopMynam OWHApHBIX COENMHEHWM W cocTaBieHue QopMysl OHHApPHBIX
COCIMHEHUH MO BaJEHTHOCTH »3JIeMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUECKOTO JIEMEHTA B
coenuHennd. Haxoxienue npocreiiiieid ¢opMyIibl BEIIECTBA M0 MACCOBBIM JIOJIIM
3JIEMEHTOB.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KoJIn4yecTBa,
MacChl W 4YHCIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuersl mo ¢dopmynam
XUMHYECKUX COEAMHEHUNA. MoisipHasg Macca CMecu BemecTB. MoJbHas J0JA
XUMHUYECKOTO 3JIeMEeHTa B coeAuHeHMH. HaxoxkaeHue mnpocrteuieit (GopMybl
BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3nYeCKNe U XUMUYECKUE ABJICHHS. XUMUYECKasl PEaKLHs U €€ NMPU3HAKU.
VY cil0BUSL IPOTEKAHKST XUMHUYECKUX PEAKIMN. 3aKOH COXPAaHEHUs MAaCChl BEHIECTB.
ATOMHO-MoOneKkynsipHass teopus. KuszHp u nesrenbHocTh M.B. JloMoHOCOBa.



XuMHUYecKkre ypaBHeHHs. TUIIbI XUMHUECKUX peakuil (COeIMHEHUS], PA3I0KEHUS,
3amelneHus, ooMeHa). Pacuersl mo XUMHUYECKUM YpaBHEHUSIM.

OKCHEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHUYECKOM TOCYIOi, C NpaBWIaMH pabOThl B JIaOOpATOpUM U IpUEMaMU
oOpamieHusi ¢ JabopatopHbIM oOopymoBaHueM. M3ydeHwe U omnucaHue
¢u3nyeckux CBOMCTB 00pa3loB HEOPraHMYECKUX BELIECTB — METAUIOB U
HemetayuioB. HabOmionenne ¢Qusnueckux (IuiaBieHUE BOCKa, TasHUE JIbJa,
pacTupaHHe caxapa B CTYIKE, KUIEHUE W KOHACHCAIMS BOJbI) M XUMHUYECKHX
(ropeHue cBe4M, MPOKAIMBAHUE MEIHOM MPOBOJIOKU, B3aUMOJEHCTBUE COIbI WIH
Melna C COJSTHOM KHUCJIOTOH) siBieHui. O3HakoMjieHHe ¢ oOpasilaMu BEIIeCTB
KonnyectBoM 1 wmonb. HalOmroneHue u omucaHue MPU3HAKOB MPOTEKaHUS
XUMHUYECKUX PeaKUuil (pa3yioKeHUe caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIOTHI C
XJOpUAOM Oapus, TOJyYeHHE U paziokeHwe ruapokcuga wmeau (ll) npwu
HarpeBaHWM, B3auMOJIEHCTBHUE >Keie3a ¢ pactBopoMm comu Mmenu (). M3yuenue
Ccroco0OB  pa3ieneHusi cmeced (C TOMOIIBIO MarHuTa, (QUIBTpOBaHUE,
BbIIapUBaHUE, AUCTUILISALUSA, XpoMaTorpadusi), IpOBEIEHNE OYUCTKU MOBAPEHHON
conu. HabmroneHue M omuvcaHue OMBITOB, WUIIOCTPUPYIOMINX 3aKOH COXpPaHEHHS
MAacchl.

BaxHeiue npeacTaBUTeId HEOPraHMYeCKUX BellecTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3oB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Momsipubiii  00bEM Ta30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTEIBHON MOJIEKYIISIPHOM Macchl ra3000pa3HOro BEIEeCTBa 110
U3BECTHOW OTHOCUTEIBHOM MIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIUSIX.

Kucnopon — snemMeHT M mpocroe BemecTBO. HaxoxlIeHwe kuciopona B
npupoje, pU3nueckue 1 XUMUYECKUE CBOMCTBA (PEaKIIUU TOPEHUSI U OKUCIICHUS).
IIpoueccol okucnenuss B xuBod mnpupozae. Oxcuabl. IIpumeHenue kuciaopona.
CniocoObl moy4yeHusi KUCIopo/ia B 1a00paTopuu U NpoMblieHHOCTH. [loHsTre 0
karaimzarope. KpyroBopor kwucinopoma B mnpupoge. O30H — auioTponHas
Mogudukanusa kuciaopona. (O30HOBBIM CIIOM, €ro 3HAYEHUE [JIS JKHUBBIX
opraHu3MoB. Pa3pyiieHue 030HOBOIO CJosl.

TemoBoit 3¢ ¢deKT XUMUYECKOW peakluu, TEPMOXUMHUYECKHWE YpaBHEHMS,
9K30- U 3HJO0TepMUUecKkue peakuuu. TommmBo. Mcnonap30BaHue yrisi 1 METaHa B
KayecTBe TOIUIMBA. 3arpsi3HeHne Bo3ayxa. [lonarue o mapHuKoBoM 3¢ dekTe.

Bonopon — anementr m mpocrtoe BemectBo. Haxoxknenue Bomopona B
npupoae, (U3MUECKUEe U XHMMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nonydenus. [lonsaTue o kuciorax u coisix. Mcnonap3oBaHue BOJOpOAAa B Ka4eCTBE
TOIUIMBA.



Bona. ®usuueckue cBoiicTBa BOjAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacelllieHHbIE M HEHACBIIIEHHBIE pPacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
@dakTopbl, BIUAIOIINE HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIIECTB.
Cnoco0bl BbIpaKeHUs KOHIIEHTPAIIMM PACTBOPOB: MAaccoBas J0Js pacTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHIIEHTpauus. Pojib pacTBOpOB B MHPUPOJIE U B KU3HU
YEJI0BEKa.

Xumuueckne cBoWcTBa Bojbl. [loHsitue 00 ocHoBanmsx. I[lonstre 00
MHIUKaTtopax. KpyroBopor BoAbl B HOpuUpOAE. 3arps3HEHHE NPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA OPUPOJIHBIX BOI.

Kimaccudukanus Heopranmdeckux coenuHeHui. Oxcunbl. Knaccudukamms
OKCHJIOB:  coneoOpa3yroniue (OCHOBHBIC, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecosieoOpasymomme. MexayHapojHas HOMEHKJIATypa OKCHUIOB. TpHBHATIbHBIC
Ha3BaHUA OKCHUJIOB. DU3NUECKUE U XAPAKTEPHBIE XUMUUYECKUE CBOMCTBA OKCUIOB
(B3aUMOJIEIICTBUE C BOJIOM, C KUCJIOTAMU U OCHOBAHUSIMHU, C IPYTUMU OKCHUIAMHU).
ITonydeHnune OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Kiaccudukanums kucnor. MexnayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE HAa3BAHUS KHUCIOT. PU3MUECKHE U XMMHUYECKHUE CBOMCTBA KHUCJIOT
(B3auMoOIeCTBUE C METalaMH, C OKCUAaMU METaJUIOB, OCHOBAHUSIMU U COJISIMU).
Pan axtuBHoctm meramioB H.H. bekeroBa. Ilomyuenune kucnor. Kucmorel B
IPUPOJIE, IPUMEHEHUE BaKHEUIINX KUCIOT.

OcHoBanus. Kmaccudukanuss OCHOBaHM: IIEIOYM W HEPACTBOPUMBIC
OCHOBaHUA. MexXIyHapOIHAs HOMEHKJIAaTypa OCHOBAHUU. TpUBHAIbHBIC HA3BAHUSA
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOJICUCTBUE C KUCIOTHBIMH OKCHIAMU,
KHUCIIOTAMHM M COJIIMH) M CHOCOOBI monydeHusi. HepacTBopuMble OCHOBaHUS, WX
CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMH) U CIIOCOOBI TOJTydeHUs. AMGOTEPHOCTD.
[Tonsitue 00 amdOTEpHBIX THUAPOKCHIAX (Ha TpUMEPEe THAPOKCHIOB ITMHKA W
AIIOMUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C KUCIOTAMH U LIEIOYaMHu)
Y TIOJIyYEHUE.

Conu  (cpegHue, Kucible, OCHOBHbIE, JBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa cosieil. TpuBualibHble Ha3BaHUs coiiek. Dusznueckne u
XapaKTEepHbIE XMMHUYECKHME CBOMCTBA Ha MNpuMepe cpenHux coiei. llomyuyenue
COJIEH.

['eHeTnueckas CBSA3b MEXKY KJIIACCAMU HEOPTraHUYECKUX COCIUHEHHM.

DKCNEPUMEHTATBHOE U3YUEHUE BEIIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIPEAECIEHUE COAECPIKAHNS KHCIOPOIa B BO3/IYXE;

NoJy4eHHe, coOrpaHue, pacrio3HaBaHHWE U U3YYEHUE CBOMCTB KUCIOPO/a;

HAOJIIOICHUE B3aWMOJCHCTBUS BEIIECTB C KHUCJIOPOJIOM € YCJIOBHM
BO3HUKHOBEHUS U MPEKPAILCHUS TOPEHUS;



O3HaKOMJIEHHE C 00pa3liaMy OKCHUIOB U OMHMCAHUE UX CBOMCTB;

HoJy4yeHue, coOMpaHue, paclo3HaBaHME M HU3yYEHHE CBOMCTB BOZOpOJa
(ropenue);

B3auMojieiicTBHE Bojgopoaa ¢ okcuaom meau (11);

UCCIIEIOBAHNE OCOOEHHOCTEM pPacTBOPEHHS BELIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIECHHON MAaCCOBOM JOJIEM PACTBOPEHHOIO
BEIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOW MOJSPHOW KOHLEHTpALUEen
PacTBOPEHHOI'O BEILECTBA;

B3aUMOJICCTBHE BOJBI C METAJUIAMU (HATPUEM U KAJIBLIUEM);

OIpEJIEJIEHUE PACTBOPOB KUCJIOT U LIEJT0YEHN C IOMOIIBI MHAUKATOPOB;

UcclieZloBaHnE 00pa3L0B HEOPraHUYECKUX BEUIECTB PA3JIMYHbIX KJIACCOB;

u3ydeHue B3aumojieicTBus okcuaa meau (1) ¢ pactBopom cepHON KUCIOTHI,
KHCJIOT ¢ METaJUIaMH, PEAKIIUN HEUTPaIU3alnHy;

MOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO MeTajlia
IPYTMM U3 PacTBOpa COJIH;

B3aUMOJICHCTBHE TUAPOKCH/Ia IMHKA C PACTBOPAMM KUCIIOT U LIEJIOYEH;

pElIeHHe HKCIEPUMEHTAIbHBIX 3afa4 1o TeMme «OCHOBHbIE KJacChl
HEOPraHUYECKUX COCTUHEHUI.

Hepuoanuyecknii 3akoH u llepuoamuyeckass cucreMa XHMHYECKHX
iemenToB /I. U. MenaeseeBa

Crpoennie aToMOB. XUMHUY€ecKas CBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuu.

IlepBble MOMNBITKM KiIaccU(UKAIMM XUMUYECKUX djaeMeHTOB. [loHsiTHE O
rpynmnax (cemMencTBax) CXOIHBIX 3JIEMEHTOB: IIEIOYHBIX M LIEIOYHO3EMEIbHBIX
MeTajjlaX, TaJIoreHaX, HMHEPTHBIX (OJaropoAHbIX) ra3ax. OJIEMEHTBI, KOTOpbIE
00pa3yroT aM(pOoTepHbIC OKCUIBI U THIPOKCHUIBI.

ITepuonnueckuii 3aKOH. OTtkpeITHE IIepnonnueckoro 3aKOHa.
[lepuonnueckas cucrema xumuudeckux odaemeHtoB J[. M. Menneneesa.
Koporkonepuonnas u jgnuHHOonepuonHass ¢opmbl Tadauuel «llepuonnueckas
cucreMa xuMmuueckux snemeHToB J[. Y. MenneneeBay. Ilepuoas! u rpynnsl (A- u
b-rpymner).

Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3ortombl. PaanoakTHBHOCT.
DNeKTpOHbl. DJIEKTPOHHAs OpOHUTalb. DHEPreTUYeCKMe YPOBHM M MOJYPOBHHU
atoma: S-, p-, d-opOutamu. DIEKTPOHHBIE KOH(PHUTYpallMK | SJICKTPOHHO-
rpadpuyeckue ¢Gopmynbl aromoB. Du3MUECKUN CMBICT MOPSAKOBOTO HOMEPA,
HOMeEpa IepHuojia U rpymnmsl 3neMenTa. CTpoeHue MEKTPOHHBIX 000JI0YeK aTOMOB
nepBbix 20 xumMudeckux 31aeMeHToB llepuonnueckont cucremsl 1. 1. Menneneesa:



pacnpenelieHue 3JEKTPOHOB IO JHEPreTUUECKMM YPOBHSIM, TOAYPOBHAM U
opoutansm. Guznueckuit cmpici [lepuonnueckoro 3akoHa.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpynmaM U NEPUOAAM.
HN3meHenne KUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUN XMUMHUYECKUX JJIEMEHTOB B
nepuojax W rpymnmnax. XapakTepUCTUKAa XHUMHYECKOTrO »JJIEMEHTa 10  €ro
nonoxenuro B [lepuognueckon cucreme /. . Menneneena.

3nauenune Ilepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbl XUMHAYECKHUX
DJIEMEHTOB I pa3BUTUA Haykd W TpakTuku. [[. M. MenneneeB — y4yeHbId U
rpaXKJaHUH.

DIEKTPOOTPUIATEILHOCTh XUMHUYECKUX JJIEMEHTOB. XUMHUYECKasi CBS3b.
Buapl xuMuyeckodl CBA3W: KOBAJEHTHAash TNOJISIPHAS CBS3b, KOBAJICHTHAs
HENoJIsIpHasi CBsI3b, MOHHAS CBs3b. MeXaHU3MBbl 00pa30BaHUS KOBAJEHTHON H
MOHHOW CBSI3U. DIJIEKTPOHHBIE U CTPYKTYpHBIE (hopmyibl BemiecTB. KaTHOHBI H
AHHOHBL.

Kpucrannmuueckue u amopdubie BemecTBa. TuUMbl  KPUCTAUNIMUECKUX
pELIETOK: NOHHAs, aTOMHAas1, MOJIEKYJISIpHAs U UX XAPAKTEPUCTUKHU.

Crenenb okwucienus. OrnpeneneHue CTENEHE OKUCIECHHS aTOMOB B
OMHApPHBIX  COEIMHEHUSX. OKHUCITUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIHUH.
[Ipoueccyl oOkuciieHUsT U BOCCTAHOBJIEHUS. OKHCIUTENIM W BOCCTAHOBUTENM.
CocraBieHUE ypaBHEHHI IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KO3 (OUIIMEHTOB METOJOM 3JIEKTPOHHOT0 OanaHca.

DKCNEPUMEHTATBHOE U3YUEHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJICHHE C 00pa3laMyi METAJJIOB U HEMETAJIJIOB;

MOJICTIUPOBAHUE CTPOCHUS MOJIEKYJ IIPU IIOMOLIA PUCYHKOB, MOJEIIECH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

MPOBECHUE  OMNBITOB, WUIIOCTPUPYIOIIUX MOPUMEPBl  OKUCIWUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakIuil (TopeHre, peakiiuu pa3ioKeHus, COSAMHEHNUS ).

MexknpeaMeTHbIe CBA3H

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpU W3YyUYEHHMM XUMHUU B 8 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAaY4YHBIX
IIOHATUH, TaK U IOHATUH, IPUHATHIX B OTJAEIbHBIX €CTECTBEHHBIX HAayKax.

OO6mire ecTeCTBEHHO-HAYYHBIE TTOHATHS: SABJICHHUE (MPOIECC), HAyYHbIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiaccudUKauus, MNEPUOJUYHOCTb,
HAOJII0/ICHUE, SKCIIEPUMEHT, MOJIETUPOBaHUE, U3MEPEHUE, MOJICIIb.

®uzuka: SBIECHUA NPUPONbI, (UUUYECKUE SBIICHHS, BEIIECTBO, TEJO,
dusznueckre BENWYMHBI, €IUHUIIBI U3MEpeHus, O0O0bEM, Macca, arperaTHbIe
COCTOSIHME BEIIECTBAa, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, MOJEKYJa,



CTPOCHHE Ta30B, KHJIKOCTEH U TBEPAbIX (KPUCTAIMUECKHUX) TEJ, DJICKTPUUCCKHIA
3apsijl, KOJTMYECTBO TETLIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mporecchl 0OMeHa BEIIEeCTB.

l'eorpadus: armocdepa, rugpochepa, MuUHEpadbl, TOPHBIE TOPOJIBI,
MOJIC3HBIC UCKOIAeMbI€, TOILIMBO, BOJHBIC PECYPCHI.

Texuomorus: TexHochepa, MPOU3BOJACTBO, XUMUISCKUE TEXHOJIOTHH, CHIPhE,
KOHCTPYKITMOHHBIE MaTePHAIIBI.

9 KUIIACC

BemecTBo U XMMHUYECKAsI peaKIMsl

[ToBTOpeHHe u yriyOieHue 3HaHUM OCHOBHBIX pPa3JeioB Kypca 8 Kiacca.
Crtpoenne aromoB. CBoilCTBA aTOMOB  XHMMHYECKMX  JJIEMEHTOB, HX
KOJIMYECTBEHHBIE U KaueCTBEHHbIEC XapaKTEepUCTUKHU (pamuyc,
AIEKTPOOTPULIATENBHOCTb, SHEprus WOHU3AIUN). [TocnemoBaTenbHOCTD
3alOJIHEHUs] JIEKTPOHHBIX OpOUTanel aTroMoOB MalblX NepuoaoB. OcoOeHHOCTH
3alOJMHEHUs  AJEKTPOHHBIX  opOuTaned  aToMOB  OOJBIIMX  T[EPUOJIOB.
[lepuognyeckass cucreMa XUMHUYECKHUX DJEMEHTOB B CBETE MPEICTABICHUU O
ctpoeHun aroMa. CTeneHb OKUCIEHUsT M BaJeHTHOCThb. llpencraBienue o
NEPUOIUYECKON 3aBUCHUMOCTH CBONCTB XUMHUYECKUX 3JIEMEHTOB
(37IEKTPOOTPHUIIATENIBHOCTD, OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THJIPOKCUIOB) OT CTPOEHUS aTOMA.

Crpoenue BemiecTBa. BemectBa B TBEpAOM, KHIKOM U Ta3000pa3HOM
COCTOSIHUU. Buabl XUMHUECKOW CBsI3U: HMOHHAs, KOBaJleHTHas (HEmoJisipHas,
noJisipHasi); OOMEHHBI W JOHOPHO-aKUENTOPHBIA MEXaHU3M O00pa3oBaHUS
KOBAQJICHTHOU CBSI3U.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOAOpOJHAsE CBSI3b, CWIbl BaH-nep-
Baanbca). Tunbsl KpUCTAIIMYECKUX PEUIETOK — aTOMHAsl, MOHHAS, METAJUTNYECKas,
MOJIEKYJISIpHasi — 1 OCOOCHHOCTU UX CTPOEHUs. 3aBUCUMOCTh CBOIMCTB BEIIECTBA OT
THIA KPUCTAJUIMYECKON PELIETKU U BUJIA XUMUYECKOHN CBSI3H.

OCHOBHBIE = 3aKOHOMEPHOCTHM  MPOTEKAHUS  XUMHUYECKHX  PEaKIUU.
Knaccudukanys XuMUYECKUX peakiuid MO pa3IUdHbIM MpU3HaKaMm (10 YHCIy U
COCTaBy Yy4YaCTBYIOIIMX B pEaKIUW BEUIECTB, MO TemioBoMmy 3ddekTy, 1o
U3MEHECHHIO CTETICHEW OKWCJICHUS XMMHYECKHX JJIEMEHTOB, IO 00paTUMOCTH, TIO
YYaCTHIO KaTaau3aTopa, Mo arperaTHOMY COCTOSTHUIO PEAarupyroLX BELIECTB).

DJIEMEHTBl XMUMHUYECKOM TEPMOJMHAMUKUA. OJHEPreTUKa XUMHYECKHX
peakuuii. TeroBoit 3hpexkT XUMHUUEeCKO peakiuu. DK30- U IHIOTEPMUUYECKHE
peakluuH, TEPMOXMMHUYECKHE YypaBHEHMs. 3akoH l'ecca W €ro CIeICTBUS.
Brruncnenust no TEpMOXUMMHYECKUM YPABHEHUSM.



[ToHsiTHE O CKOPOCTM XMMHMUYECKOW peakiuu. 3aKOH JCHCTBYIOIIMX Macc.
@aKTOphl, BIUSIONIME HA CKOPOCTh XMMHUYECKON pEaklUu. DHEPrus aKTUBALUU.
[Tonsitue o karanmuze. depmentsl. UHTHOUTOPHI.

[TonsiTue 006 OOpaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakuusax. [lonstue o
XAMUYECKOM paBHoOBecuu, TnpuHuun Jle Illarenpe. YcnoBus cMeleHUs
XUMHUYECKOT0 paBHOBecHs. (DaKTOpbI, BIHAIOIIME HAa COCTOSHHE XUMHUYECKOIO
paBHOBecus. IIporHozupoBaHMEe  BO3MOXKHOCTM  NPOTEKAHHS  XHMHUYECKHX
NPEBPAILLECHUN B PA3JIMYHBIX YCIOBUSX HAa OCHOBE MPEJICTABIECHUN 00 M3YUYEHHBIX
AJIEeMEHTaX XMMUYECKON KHHETUKHU U TEPMOJIMHAMUKHU.

OKHCIINTENBHO-BOCCTAHOBUTEIILHBIE peaKIuu. OxucauTeNnbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA XMMUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTENEHHU
OKHUCJIEHMS. BakHble OKHUCIUTENH M BOCCTaHOBUTENH. llepmanranat kanus
(xapakrepucTtuka). CocTaBiieHHE YPaBHEHHUI OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKimii ¢ UCIOIb30BAHUEM METO/1a DJIEKTPOHHOTO OanaHca.

DNEeKTpOIUTUYECKAs Juccouuanusi. XHMHYECKHE pEaKIUH B PAaCTBOpax.
Teopust ANEKTPOIUTHYECKONM aAuccounanud. PactBopeHue Kak — (PU3MKO-
xuMuueckuil npouecc. [loHaTHE 0 ruapaTax U KPUCTAIIIOTHIPATaX. DIEKTPOIHUTHI
U HE3EKTpoUThl. KaTnoHbl, aHMOHBL. MexaHu3M JUCCOLMAlMU BEUIECTB C
pazIMYHBIM BHUJOM XHUMHUYECKOW CBA3M. CHibHBIE M CJa0ble 3JIEKTPOIUTHI.
Crernenp auccolanuy, KOHCTaHTa aucconuanuu. MoHHoe nmpou3BeaeHue BOJBI.
Bonoponueiii  mokaszarens. HWHAuWKaTOpbl. OJEKTPONUTHYECKAS TUCCOLMALMUS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakuuu nonHoro ooMeHa. Y ciioBus MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa.
MonexkynspHbl€, IOJHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHUs peakuuil. CBOMCTBa
KHUCIIOT, OCHOBAaHMM M COJIEM B CBETE MPEACTaBICHUH 00 3IIEKTPOIUTHUYECKOM
nucconuanyy. KauecTBeHHbIE peakliMd Ha UOHBI.

I'mpponmns coneii. MlonHble ypaBHEHUs THAPOIU3a CONEH. XapakTep Cpelbl B
BOJHBIX PaCTBOPAX COJIEH.

OKCIIEpUMEHTAIBHOE H3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMJIEHHUE C
MOJIETSIMA KPUCTAJUIMYECKUX PEIETOK HEOPraHWYECKHUX BEUIECTB — METAIOB U
HeMmeTauioB (rpadura u anmasa), CIOKHBIX BEIIECTB (XJIOpUIa HATpHs);

UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIMU OT BO3/IEHCTBUSA
pa3IUYHBIX (AaKTOPOB;

OTIBITHI, WITIOCTPUPYIONIHE 00PATUMOCTh XUMUYECKUX PEAKIIUi;

HCCIIEOBAHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB, Ipoliecca AUCCOLUALNU
KHUCJIOT, IIeJI0UEH 1 COJICH;

IPOBEJICHNE OMNbBITOB, WJUIFOCTPUPYIOIIUX IPU3HAKKA NPOTEKAHMS PEaKLH
HOHHOTO 0OMeHa (o0pa3oBaHUE OcajKa, BhIICICHHUE ra3a, 00pa30BaHUE BOIbI);



NpUMEHEHUE UHIMKATOPOB (JlakMyca, METUIIOpaHka U (GeHoyTanenHa) s
OIIpEEIICHNS] XapaKTepa Cpellbl B PACTBOPAX KUCIOT, OCHOBAHUH U COJIEH;

IPOBEICHNE  ONBITOB, WIUIIOCTPUPYIOIIUX  IPUMEPBl  OKUCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKINI (TOPEHUE, PEAKLIUU PA3JI0KEHUS, COETUHEHMS);

pacno3HaBaHME HEOPTraHWYECKHUX BEIIECTB C IOMOIIBIO KadeCTBEHHBIX
pEaKIMid HA WOHBI,

pElIeHNEe DKCIIEPUMEHTAJbHBIX 3agad 1o TeMaM: «OKHCIUTEIbHO-
BOCCTaHOBUTENIbHbIE peakuuny, «l'maponus coneit», «IIEKTPOIUTAYECKAS
JTUCCOLIMALIHSI.

Hemerannbl u ux coeinHeHUA

OOmiass xapakTepucTuka HeMmeTtaioB. (OCOOCHHOCTH CTPOSHHS aTOMOB
XUMHUYECKUX D3JIEMEHTOB, TMPOCTHIX BEUIECTB, ayoTponus. OKUCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIE CBOMCTBA HeMeTaIoB. CpaBHHTENbHAs XapaKTEPUCTHKA
COCIMHEHUI HEMETAJLIOB.

OO6mas xapaktepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PpU3nyecKne CBOWCTBA MPOCTHIX
BEUIECTB — TajJoreHoB. XHMMHMYECKHME CBOWCTBA Ha IIpUMeEpe  XJopa
(B3auMOJICiCTBHE €  MeETa/ulaMH,  HEMeTajulaMHM,  BOJIOM,  IIeJI04YaMu).
XnopoBonopon. ComnsiHas  KHCIIOTa, XUMHUYECKHE CBOICTBA, IOJYYEHUE,
IpUMEHEHUE. JlercTBue xXjaopa W XJIOPOBOAOpPOJA Ha OpPraHu3M YeJOBEKA.
Baxneiimue xjaopuapl W HMX HaxoxaeHue B npupoxae. Ilomstue o
KHCJIOPOICOAEPKAINX KACIOTAX XJIOPA U UX COJAX.

VVIA-rpynnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU
okucienus. CTpoeHrue U pU3nYecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIIHBbIE MOAM(DUKAILIMM KUCIOPOAA U Cepbl. XMMHUYECKHE CBOMCTBA
cepbl (B3aMMOJEHCTBHE C HEMETANIaMH, METAJJIaMH, KOHLEHTPUPOBAHHBIMHU
a30THOM u cepHOil kucimoramu). CepoBOmOpOA, CTpoeHHE, (U3NYECKUE W
XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTENIbHbIE CBOWMCTBA). OKCHIBI
Cepbl KaK IPEICTABUTENIN KHUCIOTHBIX OKCHIOB. CepHUCTas KHUCIIOTa U €€ COJIH.
CepHass kuciora, (HU3HYECKHEe W XHMHYECKHE CBOWMCTBa (0Omme Kak
OpeiCTaBUTENsl Kilacca KUCIOT U crneuuduueckue). Coiud CEepHOM KHUCIOTHI.
XUMUYECKUE peaKkluy, JEKAIUE B OCHOBE IPOMBIIIIEHHOIO CI0c00a NOIyYeHUs
CepHON KHCHOTHI. [IpencraBieHuss 0 XMMHUYECKOM IPOU3BOJCTBE U CBSI3aHHBIX C
HUM Tpodeccusix. [Ipumenenne cepHoit KUCIOTHI U cyibgaToB. KadecTBeHHbIE
peakuuu Ha cyiab(QuUT-, cynbPua- U cyib(par-aHnoHbl. HaxoxaeHue cepsl U ee
COCIMHEHHA B npHUpoae. XHMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEl Cpelsbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE IOXAM, 3arpsA3HEHHE BO37yXa), CIOCOOBI €ro
peIOTBPAILCHHUS.



O6mras xapakrtepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTENIEHNU OKUCIICHUS.

A3oT, pacmpocTpaHeHHE B Mpupoje, Gpusuvyeckue U XUMUYECKHE CBOMCTBA
(B3aUMOJICHCTBUE C METaJulaMH, BOJOPOJIOM, KucioponoMm). KpyroBopor azora B
npupoge. AMMHUAK, ero (U3NYECKHe M XHUMUYECKHE CBOMHCTBa (OKHCIEHHE,
OCHOBHBIE CBOWMCTBAa BOJIHOTO pacTBOpa), NPUMEHEHHWE U TOJIy4YCHHE B
1abopaTopud W TPOMBINUICHHOCTH. MOH amMMOHHS, JOHOPHO-AKICNITOPHBIN
MeXaHu3M ero ooOpaszoBanus. Coau aMMOHHS, WX (U3NYECKHE W XHMUYECKHE
CBOWCTBa (pa3lio)KCHHE W B3aUMOJICHCTBHME CO IIeJI0oYaMH), MPUMCHEHHE.
KauectBennast peakuuss Ha woHbl amMoHHs. Oxcuabl asora (I, I, 1, 1V, V).
A3zotucras Kuciora. A30THas KUCIIOTA, €€ MoIy4eHne, GU3NIeCKHe U XUMHIECKIE
CBOMcTBa (0OmME Kak TMpEACTaBUTENS Kjacca KHUCIOT M CHenu(uueckue),
npyuMeHeHre. XHUMHUYECKHE pPEaKIUH, JieXkKalllle B OCHOBE TMOJYyYEHHsI a30THOM
KHUCIIOTHl B MPOMBINIIEHHOCTH. HuTpatsl u HUTpuTHl. KauecTBeHHBIE peakiny Ha
HUTPAT- W HUTPUT-AaHUOHBL. XUMHYECKOE 3arpsi3HCHHE OKPYXKAIOIIEH Cpembl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE MOXKIW, 3arpsA3HEHHWE BO3/yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponusie Momupukanuu (ochopa (Oenmblii W KpacHBIM
docdop), pusznueckue U XUMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C METAIaMH,
KHCJIOPOJIOM, TaJIOT€HaMHU, KOHIIEHTPUPOBAHHBIMH a30THON M CEPHOU KUCIIOTAMH).
Oxcunbt pochopa (Ill, V), dpochopnas xucnora, duznueckue U XUMHUECKUE
cBoiicTBa, monydenne. KauecrBennas peakius Ha (ocdar-uonsl. [IpencraBnenus
o rasorenuaax ¢ocdopa (I, V).

[lonsiTue 0  MHHepanbHBIX  yAoOpeHHsX. A30THble, (ochopHbIe,
KOMIUIEKCHbIE ynoOpeHus. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpelbl
CoeMHEeHUIMH a30Ta u pocdopa.

Ob6mas xapaxkTepuctuka 3m1eMeHToB |IVA-rpymnmbl. OcoO0EHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHN OKUCIICHHUSI.

VYraepon, amnorponHeie Mogudukamuu (rpadgut, anmas, dymiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKNE W XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3aUMOJICHCTBUE C METAJJIaMH, HEMETAJJIaMH, KOHIIEHTPUPOBAHHBIMU a30THON H
cepHoit kucinoramu). [lonstue 06 ancopOuun. KpyroBopot yriepoaa B mpupoze.
Oxkcunpl yriaeposa, ux Gu3nMueckue U XMMUUECKUE CBOMCTBA, JIEUCTBUE HA JKUBbBIE
OpPraHU3MBbI, MMOTYyYEeHUE U MPUMEHEHUE. DKOJIOTHYECKHEe MPoOIeMbl aTMochepsl,
cBsi3aHHble ¢ okcunoM yriepoaa (IV). VYrombHas kuciora U €€ CONMU, HUX
dusznuecke U XMMHUYECKHUE CBOMCTBA, MONy4YeHUE W npumeHeHue. KapOoHartsl,
TUAPOKapOOHaThl, WX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO35HCTBE.



[lepBoHauanbHbBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COECAUHEHUSAX
yriepoja: yrieBoaopoabl (MeTaH, 3TaH, TWJIEH, alleTUJICH), 3TaHOJ], TJIUIEpHUH,
yKCyCcHasi Kuciorta. IIpupogHbple MCTOYHHUKHU YIVIEBOJOPOAOB (YTOib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI MX MepepadOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU Ba)KHBIX OPraHUYECKUX BEIlleCTBaxX — >KHUpax, Oeykax,
yrIeBoAaXx — M WX POJM B JKU3HM YeNOBEKa. EJIMHCTBO OpraHUYecKUX U
HEOPTraHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue u XUMHUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE C
MeTajJlaMU, KUCIIOPOJOM, YIJIEPOJIOM, TaJloreHamMM), MOJTYyYEeHUE U MPUMEHEHUE.
Ponw kpemuus B npupoge u texuuke. Okenn kpemuus (1V), kpemHueBast Kuciaora,
CWJIMKAThI: (pU3MUecCKre M XUMHUYECKHE CBOWMCTBA, MOJTYYCHHE M MPUMEHEHUE B
OBITY W NPOMBIIIJIEHHOCTH. BakHelllne CTpOUTENbHbIE MaTepHUalibl: KEpPaMHKa,
CTEKJIO, 1IEeMEHT, OeTOH, kene300eToH. [Ipobnembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM JKU3HHU.

Bbop. Ocobennoctu crpoenus: aroma. OOmIMe npeacTaBaeHust 0 (PU3NIECKUX
Y XMMHYECKUX CBOMCTBax. bopHas kucmnora.

DKCIEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHUE C 00pa3liaMy MPUPOIHBIX XJIOPUOB (TaJIOr€HUI0B);

IIPOBE/ICHUE ONBITOB, OTPAXKAIOIMIUX (U3HMUECKUE M XMMHUYECKHE CBOICTBA
TraJIOr€HOB Y UX COCJIMHECHUIM;

U3Y4YEHUE CBOWCTB COJISTHOM KHUCIIOTHI;

NpOBEACHUE KaYECTBEHHBIX PEaKIUi Ha XJIOpUI-, OpPOMUI- U UOAUI-UOHBI U
HA0JII0ICHHE TPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C 00pa3LiaMu Cephl U €€ MPUPOAHBIX COCIMHEHUI;

HaOJIOIeCHHe  mpolecca  OOyriIMBaHUS — caxapa  1OJA  JIEWCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTHI;

M3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBJIEHHON CEPHOM KHUCIIOTHI;

NPOBEJICHHE KAuYE€CTBEHHBIX pEaKUUd Ha Cylbpuna-, cylbPuT- U cyiabdar-
MOHBI U HaOJII0IEHUE MTPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMHU a3zora, ¢Gochopa U HX
COeIMHEHUH, 00pa3aMu a30THBIX U POCPOPHBIX yIOOPEHU;

NoJlyd4eHue, coOMpaHue, pacrno3HaBaHWE W HM3Yy4YEHHE CBOMCTB aMMHUaKa,
V3y4E€HHUE CBOMCTB COJIEM aMMOHMUS,

IIPOBE/ICHHE KAYECTBEHHBIX PEAKUW HA MOH aMMOHUsS, HUTPHUT-, HUTPAT- U
(docdaT-uOHBI U U3YUYECHHUE MPU3HAKOB X MPOTEKAHUS;

U3YYEHUE B3aUMOJICHCTBUS KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEMIBIO,
cBOMCTB (hoCHOPHOM KHUCIIOTHI U €€ COJIeH;



O3HAKOMJIEHUE C MOJIETSIMUA KPUCTAIUIMYECKUX PEIIETOK anmasa, rpadura u
¢dymiepeHa, ¢ mporeccoM aJcopOLUN PaCTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM
yIJEM U yCTPOMCTBOM MPOTUBOIasa;

MOJIy4eHHE, COOMpAHKE, PACIIO3HABAHME M M3YUYEHHE CBOWCTB YIJIEKHCIIOrO
rasa;

NPOBE/ICHHE KAauyeCTBEHHBIX pEaKIMi Ha KapOOHAT- W CHIMKAT-UOHBI U
U3Yy4YECHHE NMPU3HAKOB UX MPOTEKAHNUS;

U3y4YE€HHE B3aUMHBIX MPEBpALIEHUI KapOOHATOB U TUAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOO0pa3laMHu NPHUPOAHBIX KapOOHATOB W CHUJIMKATOB, C
IMPOAYKLIMEN CUIIMKATHOW IPOMBIIILIEHHOCTH;

pElIeHNE SKCIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHelmne HeMeTalIbl U UX
COEIMHEHUS.

MeTasibl M MX COeAUHEHUS

O6mme cBoiictBa MetauioB. OOmas XapakTEpUCTHKA XMMHUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHUM MX MoJjokeHus B [lepuonnueckoii cucreme
xumuueckux 3nmemenToB 1. 1. Menneneesa u ctpoenus aromoB. Meraiel A- u b-
rpymnin. CTpO€HHE NPOCTBHIX BEIIECTB — METAUIOB. MeTramudeckas CBS3b H
MeTaJUTHYecKasi KpUCTANINYECKasl penieTka (MpUMHTHBHAs KyOudeckasi, 00bEMHO-
LHEHTPUPOBAHHAs KyOuueckas, IpaHeLIeHTPUPOBaHHAas KyOuueckas,
reKcaroHajibHas IUIOTHOYNAKOBAaHHAs). 3aBUCUMOCTh (DU3MYECKUX CBOICTB
METAJUIOB OT CTPOECHUS KPHUCTAJUIOB. JJEKTPOXUMHUYECKUW pAI HANpsHKEHUN
MeTaiutoB. OO1Ire XuMUYecKre CBOMCTBa MeTaiuioB. OO1Ire crocoObl MOTydeHUs
METaJUI0B, METALTYPTHsl. DJIEKTPOJIN3 PACIIABOB M PACTBOPOB COJIEM KaK OJMH U3
CIOCOOOB TOJIy4eHHs MeTauioB. [loHATHE O KOpPpPO3MU METaUIOB, OCHOBHBIE
crocoObl 3auuThl UX OT Koppo3uu. CraBbl (CTajlb, YyTyH, AIOPATIOMUHUMH,
Opon3za). [IpumMeHeHre METaIJIOB U CIUIABOB B OBITY U MMPOMBIIIJIEHHOCTH.

Memannwvt A-zpynn

[lenounbie MeTauIbl: mojiokeHue B llepuoanueckoil cucreMe XMMHUYECKUX
anementoB /. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIECHHE B IPUPOJIE.
duznyeckre 1 XUMHUYECKUE CBOMCTBA (HAa MpUMEpPE HATPUs U Kajusl), MOIyYEHUE.
Oxkcubl ¥ TUAPOKCUABI HATPUA U Kanus. [I[pumeHeHue meaouHbIX METauioB U UX
coenvHeHni. bruonoruueckas poiab HaTPUS U KaJusl.

[IlemoyHO3€MENbHBIE METAJUIBI MAarHU W KaJIbLMU: TOJOXKEHUE B
Ilepnognueckon cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOX/eHHEe B pupoae. Puznueckrue 1 XUMUYECKHE CBOMCTBA MarHHs
U Kanblus. Baxuelmue coequHEHUs Kajablusi U Marus (OKCUI, THUAPOKCHU],
COJIM), CBOMCTBA, MpuMeHeHHe. JKecTKOoCTh BOJBI M CIOCOOBI €€ YCTpPaHEHHS.
Kpyrosopor kanbuus B nmpupo/e.



AsmoMuHUN: nojiokeHue B [leprnonueckoit cucTeMe XUMHUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoOeHUE aroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHUIA
amtoMuHus. [I[puMeHeHue atOMUHUS U €r0 CIUIaBOB.

Memannwvt b-2pynn

OOmras xapakTepuCTHKa MeTaioB b-rpymnm  (MOOOYHBIX  MOATPYIN):
nonoxxkenne B llepmogmueckon cucreme xumudeckux daemeHtoB . U
MenneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IpOBaJIay AIEKTPOHA Ha
puMepe CTPOSHUs aTOMOB XpoMa, Meu, cepedpa. BajieHTHbIE COCTOSIHUSI aTOMOB
d-a/1eMEHTOB, CTEMEHH OKHCICHHS aTOMOB B COCAMHCHHSX. 3aBHCHMOCTh
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCUJOB M THUJIPOKCHIOB METAJUIOB OT 3HAUECHUS
CTEMEHU OKUCIICHHS DJIEMEHTa B COCJUHEHHUM (Ha MPUMEpPE COCAMHEHUM XpoMa).
[lepBoHauanbHbBIE PE/ICTABICHUS O KOMIUIEKCHBIX COEMHEHUSIX.

Menbs u cepebpo: CTpoeHHUE aTOMOB, CTeNeHU OkuciaeHus. OOiue KpaTkue
OpeACTaBlIeHUS O (PU3MYECKMX U XHUMHUYECKMX CBOWCTBaX MPOCTHIX BEIIECTB
(B3aMMOJICMCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHAAX, THAPOKCUAAX U
colsix, ux npumeHenuu. IIpeacraBieHus 06 aMMHAaYHBIX KOMIUIEKCax cepedpa u
Meau. KadecTBeHHbBIE peakiiMy Ha KaTHOHBI Meau (2+) U cepebdpa.

[{MHK: cTpoeHue aToMa, CTENIEHb OKUCIEHUS. XapaKTepUCTHKA (PU3UUECKUX U
XUMUYECKUX CBONCTB, MpUMEHEHUEe, aM(POTEpHBIE CBOMCTBA OKCHAA U THIPOKCHIA.
KauecTBenHble peakiiuy Ha KAaTUOHBI IIMHKA.

XKene3zo: crpoeHune aroma, CTENEHU OKHCIEHUs. HaxoxaeHue B MpUpOIE.
dusnuecKkue U XUMUYECKHUE CBOMCTBA Kefe3a, IpuMeHeHue. buonoruyeckas posb
xene3a. Oxcuapl, ruapokcuabl u comu sxeneza (1) m xenesa (1), ux cocras,
cBOMCTBa M moiiyueHue. KauecTBeHHbIE peaklMM Ha KaTHOHBI xene3a (2+) u
keneza (3+). UyryH u ctaib — CIUIaBbl >kee3a. [Iponu3BOACTBO YyryHa M CTajlu.
DKOJOTHYECKHEe MPOOIEMBbI, CBI3aHHBIC C METALTYPTHISCKUMHU MTPOU3BOICTBAMH.

DKCIEePUMEHTAIbHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HaKOMJIEHHE C oOpa3llaMl METaUIOB W CIUIaBOB, HUX (PU3UYECKUMHU
CBOMCTBAMU,;

MOJIEJIMPOBAHUE METAJUTMYECKON KPUCTATUIMYECKON PELIETKY;

U3y4YeHHE B3aMMOJICUCTBHSI META/NIOB C BOJAOW, C pacTBOpamMHu COJIEH H
KHUCIIOT, UCCJIEIOBAHHUE TPOIIECCOB AJIEKTpoiIH3a pacTBopoB xsopuaa meau (1) u
MOJIN/Ia Kajus, KOPPO3UU METAILIIOB;

M3y4yeHHE OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHJIOB KaJlbIMi W HATPHUS C
BOJIOM, MX THIAPOKCUIOB — C okcuaoM yriepona (1V) u kucinoramu;

U3Yy4YCHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJIbIUs, KECTKON BOJIBI;

U3Y4YEHHE TMPOLECCOB TMOIYUYEHUS THAPOKCHIOB Kejne3a, X XUMHUYECKHX
CBOJICTB,;



W3y4YeHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi Ha MOHBI (MarHus,
KaJblKsl, aJJIOMUHUSA, IMHKA, jkene3a (2+) u xkene3a (3+), menu (2+);

HAOJIIOICHUE W OMKMCAHKME OKPAIIMBAHUS TUIAMEHU MOHAMHU HATPUS, KallUsi U
KaJIbLIUS;

ucciaeoBaHue aM(POTEPHBIX CBONCTB THUIPOKCHIA AJTIOMUHMS, TUIPOKCHUIIA
xpoMma (l1l) u rugpokcuaa nUHKA;

pELICHUE AKCIIEPUMEHTAIBHBIX 337a4 10 TeMe «BaXHeWIne MeTauibl U UX
COCIUHECHUS.

XuMHS M OKPYKAOIIa"A cpeaa

BemecTtBa 1 Marepuanbl B MOBCEIHEBHOW XKU3HM 4YEIIOBEKa. BaxHeumne
BEIIECTBA U MaTepHasibl, 00JacTU UX NMPUMEHEHUs. be3omacHoe HUCHoIb30BaHUE
BEIIECTB M XUMHMUYECKUX peakiui B ObITy. [lepBasi moMonis npu XUMHYECKUX
0’KOrax Y OTPABJICHUSX.

HoBble Matepualibl U TEXHOJIOTUU. [IpUHINIIBI «3€TTE€HON XUMUM.

OCHOBBI HKOJOTMYECKON TpaMOTHOCTH. XHMHUSI U 30pOBbE. 3HAUYCHUE
M3Y4aeMbIX XUMHUYECKHX 3JIEMEHTOB M UX COCIWHEHUH sl (yHKIHMOHUPOBAHUS
opranusma yenoseka. [loHsTue o 310poBoM 00pase KU3HH.

XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH cpefibl. IKOJIOTUYECKUE TPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIE€pOJa, a30Ta, CEPhI, THKENbIX MeTauioB. [loHsaTue
o ITJIK. Ponp Xx¥MuM B pelIEHUN SKOJIOTMUYECKUX MPOOIIEM.

OKCIEpUMEHTAIBHOE H3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMJIEHHUE C
oOpa3liaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTEepUaIIbl),
ONpPEACICHUE KHUCIOTHOCTA TMPUPOAHBIX BOJ, MOACIUPOBAHUE MPOIECCa
00pa3oBaHUs KUCIOTHOTO A0/, U3YUCHHUE €r0 BO3ICHCTBUSI HA MaTEpPUAJIbI.

IloBTOpeHne W 00001IeHNe 3HAHWIT OCHOBHBIX pa3aeyioB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH u [lepuoanueckasi cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE MPEICTABICHUN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTH B UBMEHEHUHU CBOWMCTB
XUMUYECKHUX JIEMEHTOB U UX COCIMHEHUH B MEPUOAAX U TPyNIIaX.

CrtpoeHue BelecTBa B TBEPJIOM, JKHUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMHYECKOW CBA3U. 3aBUCHUMOCTH CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKOU
PELIETKHN U BUAA XUMUYECKOU CBSI3H.

Knaccudukanums XUMHUECKMX peakIuid 1O pa3IUYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBPALICHAN B
Pa3IMYHBIX YCJIOBHUSIX HAa OCHOBE MPEACTABICHUNA XUMHUYECKOW KUHETUKA U
TEPMOJANHAMUKHU.

XUMHYECKHUE peakluu B pacTBopax. [ uaponus conen. Peakuun oxucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIHU3.



CBoiicTBa KHCJIOT, OCHOBAaHHUW U COJed B CBETe TNpPEACTaBICHUU 00
ANEKTPOJIMTUYECKOM  JUCCOLMAMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakusx.

Mescnpeomemmuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJIb30BAaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
MNOHSITUM, TAK U MOHATUMN, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAyKaX.

OO6mue ecTeCTBEHHO-HAYYHbIE IOHATHS: ABJIEHHUE (MPOLECC), HAYYHbIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCUUKAIUs, MEPUOTUIHOCTD,
HAOJIIO/ICHUE, DKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepuasbl.

®dusnka: BEMIECTBO, TeNO, (QU3UYECKUE BEIUYUHBI, €IUHUILI U3MEPEHUS,
Macca, 00bEM, KOJTMYECTBO TEILIOTHI, ATOMBI U MOJIEKYJIbI, arperaTHbl€ COCTOSIHHUE
BEIIECTBA, CTPOCHUE Ta30B, >KUJIKOCTEH W TBEPAbIX (KPUCTAUIMYECKUX) Te,
KPUCTAJJIMYECKAS] PEIIEeTKa, BJEKTPOH, SAIpO aToma, MPOTOH, HEUTPOH, HOH,
HYKJIUJ, U30TOMbI, KBAaHThI, PaJJUOAKTUBHOCTD, alb(a-, OeTa- U raMmMa-u3JIydeHue,
ANEKTPUUECKUI 3apsi]l, MPOBOJAHUKH, MOITYIPOBOJIHUKH, TUIIEKTPUKHU, COITHEUHBIN
CIIEKTp, pa3ioxKeHne 0eI0ro cBeTa B CIEKTp.

buonorus: skocucrema, buochepa, horocuHTe3, Mpolecchl 0OMEHA BEIIECTB,
MUHEpaJbHbIC YIO0OpPEHUS, MHKPOAJIEMEHTHI, MAaKpPOdJIEMEHThI, MUTATEIbHbIC
BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHBICE TOPOJIBI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI, TUTaHETa 3eMIsl.

TexHomorus: CTPOUTENIbHBIE  TEXHOJIOTHH, CEIbCKOXO03SIICTBEHHBIEC
TEXHOJIOTUHU, TEXHOJIOTUH 3JIEKTPOHHON MPOMBIILIEHHOCTH, HAHOTEXHOJIOTUH.



TUIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS ITPOT'PAMMGBI 110 XMW
HA VPOBHE OCHOBHOT'O OBILET'O OBPA30BAHUS (YTJIYBJIEHHDINA
VPOBEHD)

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTalOTCs B X0J€ OOYy4YEeHHs XMMUU B €IMHCTBE Y4YeOHOW U
BOCIIUTATENIbHON JIEITEIbHOCTH 00pa30BaTEIbHONW OpraHU3allid B COOTBETCTBUU C
TPaJULMOHHBIMU POCCHUICKHMU COLIMOKYJIbTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH
[IEHHOCTSIMHU, TPUHATHIMA B OOIIECTBE MpaBWIaMU M HOPMAaMHU TIOBEACHUS U
CHOCOOCTBYIOT MpOIECCaM CAaMOIIO3HAHUS, CAMOPAa3BUTUS W  COLMAIH3AIUU
00yyJarommxcs.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJCTBOBATbCA CHCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAalUM U
pacIIMpEeHrE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuOTHYECKOTr0 BOCIIUTAHUS

NPOSIBJIEHUE LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HCTOPUYECKOMY HACIEAUI0, NOHMMAHUE 3HAYEHUS XUMHUYECKON
HAyKU U TEXHOJOTMHU B JKU3HU COBPEMEHHOI'0 OOIIECTBa, B PA3BUTHH SKOHOMHUKHU
Poccuu u cBoero pernona;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

NPEACTaBICHUE O COIMAJIbHBIX HOpPMax U MpaBuiIaX MEKIUNYHOCTHBIX
OTHOILIEHUN B KOJUIEKTHUBE, TMPOSIBICHUE KOMMYHUKATUBHOM KYJIbTYpbl B
pa3HO00pa3HON COBMECTHOM 1€ATENbHOCTH;

CTpEMJIEHHE K B3aMMOIIOHHMAHHUIO U B3aUMOIIOMOIIM B IpoLecce yueOHoH u
BHEYUYEOHOU e TEIbHOCTH;

TOTOBHOCTh OLIEHHMBATh CBOE MOBEJACHHE W MOCTYNKHA CBOMX TOBApHILEH C
MO3ULIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHMS MOCIIEICTBUI
IOCTYIIKOB;

3) popMuUpPOBAHUA LIEHHOCTH HAYYHOI0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEUIECTBE M XMMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOAUMBIC IS
MOHUMAaHHUS CYIIIHOCTH HAYYHOM KapTUHBI MUPA;

OCO3HAHME IIEHHOCTH HAYYHOrO MO3HAHUS IS Pa3BUTHS KaXJOr0 YeIOBEKa
U MPOU3BOAMUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HAyKU «XHUMHS» B
CHUCTEME HAy4HbIX NPEACTABICHUM O 3aKOHOMEPHOCTSX pa3BUTHS MPUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C MPUPOJIHON U TEXHOIOTHYECKOU CPEAOM;

MO3HABaTEJIbHAsl MOTHBALMg W HWHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K MCCIIEIOBATEIbCKON



JeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHUS M YPOBHSA JaJbHEUIIETro
o0yueHus;

4) BOCIUTAHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHHME [IEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOLIEHHUA K CBOEMY
310pOBbIO, YCTAaHOBKA Ha 3[0pOBbI 00pa3 KU3HU, OCO3HAHHME IOCIEACTBUU U
HENpUsATUE BPEAHBIX MPUBBIUEK (YIOTPEOJICHHUS aJIKOr0Jisl, HAPKOTHKOB, KypEeHus),
HEOOXOIMMOCTH  COONIOZICHUSI TPaBWJI OE30MacHOCTH TIPU  OOpaIeHUuu C
XUMHUYECKUMU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYALMSIX;

5) Tpy10BOr0 BOCIUTAHMS:

(opMupOBaHUE LIEHHOCTHOTO OTHOIIEHHMS K TPYJOBOM AEATEIbHOCTU Kak
€CTECTBEHHOI MOTPEOHOCTH YEJIOBEKa M K MCCIEI0BATENbCKON JEATENbHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOLIECTBE;

pa3BUTHE MHTEepeca K mpodeccusiM, CBA3aHHbIM C XMMHUEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HaHHE BO3MOXKHOCTH CaMOpealn3aldyd B 3TOU
chepe;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAHHE HEOOXOJUMOCTH OTHOIICHUS K MPUPOJE KaK UCTOUYHUKY KU3HU HA
3emiie, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJIOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TIOCHEACTBUM ISt
OKpYXalolel cpeabl; OCO3HAHME TJIOOAIBHOI'O0 XapakTepa H3KOJIOIMYEeCKUX
npoOjieM W MyTed UX peuIeHHs; CHOCOOHOCTh NMPUMEHSATh 3HAHHUSA, IMOJydaeMble
OpU U3YYEHUH XUMUM, JUIsl PEIICHHs 3a]1ay, CBSI3aHHBIX C OKPYXaIOLIEW Cpenoil;
AKTUBHOE HEIPUATHE JCUCTBUN, IPUHOCALIMX BpEI OKPYXKAKOLIEH Cpele;
OCO3HAHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBUSX B3aUMOCBSI3H
IIPUPOAHOM, TEXHOJOTMYECKOM M COLUMAIIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
IPAKTUYECKOM 1€ATETbHOCTH 3KOJIOTMYECKOW HAIIPaBIEHHOCTH.

METAINPEIJMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE Pe3yJbTaThl O0YYaOIIMUXCS, OCBOMUBIIMUX MPOrpaMMmy IO
XVUMHH OCHOBHOT'O 00111er0 00pa30BaHus, BKIOYAIOT:

YCBOEHUE MEXKIUCIUILIMHAPHBIX (MEXIIPEAMETHBIX) MOHATUH, OTpa)karoluInx
MaTEepHAIbBHOE €JWHCTBO MHpa W IpOLECC NO3HaHUs (BELIECTBO, CBOMCTBO,
SHEprusi, sSBICHUE, HAy4YHBIH (haKT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOJII0ICHNE, N3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U APYTHUE);

OBJIQJICHUE YHUBEPCAJIbHBIMU Y4Y€OHBIMU JCHCTBUSIMH (II03HABATEIbHBIMHU,
KOMMYHUKATHUBHBIMHM,  PETYJISTUBHBIMHU),  BaXHbIMH Uil  TOBBILIEHUS
3((PEKTUBHOCTH OCBOEHHSI COJEpX aHUS Y4EeOHOro mpeamera, (POpMHUPOBAHUS



KOMIICTCHIIUH, a  TaKxke MPOEKTHO-UCCIIEIOBATENBCKOM  JIESITEIbHOCTH
00y4YaronIMXcs B Kypce XUMUU;

CITOCOOHOCTh MX MCIIOJIB30BAaTh B Y4eOHOM, MO3HABATEIHLHON M COIMAIbHOU
MPAKTHUKE.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eilicTBUS

ba3oBble JJornyeckue 1eMcCTBUS:

YMEHHUSI HCIOJIb30BaTh IMPHUEMBI JIOTUYECKOIO MBIILJICHUS TPU OCBOECHUU
3HAHUM: PACKPBIBATh CMBIC] XUMUUYECKUX MOHSATUM (BBLACIATh UX CYIIECTBEHHBIC
MPU3HAKHU, YCTAHABIWBATh B3aMMOCBS3b C APYTMMH IMOHSTHSMH); aHATU3UPOBATD,
CpaBHUBaTh, 000011aTh, BBIOMpPATh OCHOBaHUS JUIS  KjaccuUKalMu U
CHUCTEMATHU3allMM XMMHUYECKUX BEHIECTB U XMMHUYECKHX PEAKIIMI; yCTaHABIMBATh
NPUYUHHO-CJICICTBEHHBIE CBS3M  MEXAYy OOBEKTaMH HM3YYCHHUS, CTPOUTH
JIOTUYECKUE PpacCyXkIAeHHUs (MHIYKTUBHBIC, JACAYKTUBHBIC, [0 AHAJIOTUH);
npeajiaraTb KPUTEPUU U BBISIBISATH OOIME 3aKOHOMEPHOCTH W MPOTUBOpPEYUS B
M3y4aeMbIX Mpoleccax U SIBJICHUAX; MPOBOJAUTH BBIBOJABI M 3aKIIOUCHUS; YMECHUS
MPUMEHATh B MPOIIECCE TMO3HAHUSA TOHATHS (MPEIMETHBIC W MeTallpeIMEeTHHIC),
CUMBOJIMYECKHUE (3HAKOBBIEC) MOJIEIH, UCIOIb3yEMbI€ B XUMUH, MPEOOPA30OBbIBATH
MOJICJIbHBIC MPEJCTABICHUS] — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dbopmysia 1 ypaBHEHHE XUMHYECKOW PEaKIMu — MPU PEIICHUH Y4eOHBIX 3a1ad; C
Y4ETOM JTHUX MOJEIBHBIX TNPEACTABICHUA XapaKTEpU30BaTh H3ydaeMble
XAMHUYECKHUE BENIECTBA U XUMHUYECKHUE PEAKIIHU.

ba3zoBble wuccienoBareJbCKre AeMCTBUS (METOAbBI HAYYHOI'0 IO3HAHUS
BeEILECTB M SIBJIEHMIT):

YMEHHSI MPUMEHATh METOJIbl HaYYHOTO ITO3HAHMUS BEIIECTB M SIBJICHUN Ha
SMIIUPUYECKOM U TEOPETUYECKOM YpPOBHSIX B YyueOHOW MO3HABATEIbHOU U
MPOEKTHO-UCCIIEIOBATENBCKOM AEATENIbHOCTH;

YMEHMSI HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS U CAMOCTOSITEILHO CTAaBUTh BOIPOCHI; aHATM3UPOBATH (DaKThl, BBISIBIISTH
u (QopMynupoBaTh MpoOiieMy, ONpEAesaTh 1Edb U 3a7adyd, COOTBETCTBYIOIIUE
penieHnto mpobJieMbl; IpeaiaraTh ONMUCATENbHYIO WU O0BICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMEHHs IMPOBOJIUTH H3MEPEHHUS HEOOXOIUMBIX
napaMeTpoB, BBIYMCIICHUS, MOJACIUPOBAHUE, HAONIOACHUS H SKCIICPUMCHTBI
(peanbHBIE W MBICIICHHBIE), CaMOCTOSITEILHO MPOrHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBath 0000IIEHNS M BBIBOJBI MO pe3yJibTaTaM IMPOBEICHHOTO OIIbITA,
HCCJIEIOBAHMS, COCTABJISITH OTYET O MPOJIeTITAaHHON paboTe;

PabGora ¢ undopmanmei:

YMEHHUS OPUEHTHUPOBATHCS B PA3IMUYHBIX UCTOUHHKAX MH(OpManuu (HayqHO-

NOMyJIApHAsT JUTepaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPaBOYHBIE IOCOOUS,



pecypcbl UHTEpHETA); aHAM3UPOBATh MHGOPMAIIMIO U KPUTUYECKH OLICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHBOPEYUBOCTh, OTOUPATh U HWHTEPHPETUPOBATH
uHGOpMAIINIO, 3HAUYUMYIO NJIsi pelieHus y4eOHOW 3a/laud; YMEHUS MPUMEHSThH
paziuHble METOJbl W (OPMYJIHUPOBATH 3aMpoChl TpPU TOUCKE U OTOOpe
uH(opMalKi, HEOOXOIMMOM [l BBIMOJHEHUS YYEOHBIX 3aj/iayd; HCIOJIb30BaTh
WH(POPMAITMOHHO KOMMYHHUKATHUBHBIE TEXHOJOTUU W PAa3JIMYHbIE TMOUCKOBBHIE
CUCTEMBI, CAaMOCTOSITEILHO BBIOMPATh ONTUMAIBHYIO (OPMY TMpEACTaBICHUS
uHpopmau (cxembl, Tpaduku, AUarpaMMbl, TaOJULbI, PUCYHKH U JApPyrHe
dbopMbI); YMEHUSI UCMOJB30BATh HAYUHBIA S3bIK B KaueCTBE CpeACTBa pabOThHI C
XUMHUYECKON uWHGOpMaIMel; TPUMEHSITh MEXIpeaAMeTHbIe (dusudyeckue u
MaTEMaTUYECKHE) 3HaKU M CUMBOJIBI, (HOpMYysbl, aOOpeBHATYphl, HOMEHKIIATYDY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBA
HaTJISTHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HEﬁCTBHﬂ:

1) ymenus oOuieHust (IMCbMEHHON M YCTHOM KOMMYHUKALIUHN):

OPECTaBISATh MOJTYYEHHbIE PE3yJbTaThl MMO3HABATEIBHON JEATEIBHOCTH B
YCTHBIX W MHCBMEHHBIX TEKCTaX; IIyOJMYHO BBICTYNATh C Npe3eHTauuen
pe3yNbTaTOB BBINOJHEHHUS XUMHUYECKOTO 3KCIEpPUMEHTa (MCCIIeN0BATENbCKON
1a00paTOPHON WIIN MPAKTUUECKONW paboThl, y4€OHOTO IIPOEKTA); B XO/€ AHUajIora u
(MIM) IUCKYCCUU 3aJ1aBaTh BOIIPOCHI IO 0OCYXk/1aeMOM TeMe U BbICKa3bIBaTh UJIEH,
(GopMynupOBaTh CBOU NMPEAJIOKEHUS OTHOCUTEIHHO BBIIIOJIHEHUS MPEAJIOKEHHOM
3a/1a4M.

2) yMeHHUsl yueOHOIr0o COTpyIHUYECTBA (IPyNIOBasi KOMMYHHKALHS):

y4acTBOBaTh B TPYNNOBBIX (hopMax paboThl: IIAHUPOBATh OpPTraHU3ALHUIO
COBMECTHOI DPaOOTBI, ONpPENENISATh CBOK pOJIb, PACHPENENATh 3aJaud MEXIY
YI€HaMH TPYNIbl; BBIIOJHATH CBOK YacTb padOThl, KOOPAMHUPOBATH CBOU
JNEUCTBUSI C ACUCTBUSMU JPYIMX UJICHOB KOMAaHbl, ONPEAEIATh KPUTEPUU I10
OLIEHKE KayecTBa BBIMIOJHEHHOW pPalOThI; permiarh BO3HUKAIOIIKME MpPOOJIeMbl Ha
OCHOBE ydeTa OOIIMX MHTEPECOB U COIVIACOBAHMs IO3ULUI, y4acTBOBaTb B
oOcyXJeHnud, OOMEHE MHEHHUSMH, «MO3TOBOM IITYpME» MW JPYyrux Qpopmax
B3aMMOJICHCTBUS.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ

OBJ'I&I[GHI/IG YHUBCPCAJIIbHBIMHU y‘-I€6HI>IMH PETYIITHBHBIMHA I[GﬁCTBPIiIMPI
BKIIFOYACT PA3BHUTUC CaMOOPIraHHU3alllKh, CAMOKOHTPOJIA, CaMOKOPPCKIOHUH, B TOM
HUCJIC:



YMEHHS peliaTh y4eOHBIE M HCCIIENOBATEIbCKUE 3a/ladl: CaMOCTOATEIHHO
BBIOMpATh COCO0 pelieHus yuyeOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHusi, BbIOWpaTh Haubosjee MOAXOMSIIMIMA C YYETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pabOTy MPHU PEIICHUN YYEOHOUN WiIu
UCCIIEZIOBATEILCKOM  3aJauyu; HAa  OCHOBE  MOJYYEHHBIX  PE3YJIbTAaTOB
dbopMmynrpoBaTh 0000IIEHUS W BBIBOJBI, MMPOTHO3UPOBATh BO3MOXKHOE Pa3BHUTHE
NPOIIECCOB; AHAIM3UPOBATH PE3YJIbTAThl: COOTHOCHUTH CBOM JEHCTBUA C
IUTAHUPYEMBIMH  PE3yJbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJb JEATEILHOCTH;
KOPPEKTUPOBATH CBOIO JICATEIHLHOCTh HA OCHOBE CaMOaHAJIN3a U CAMOOIEHKH.

HNPEIMETHBIE PE3YJIBTATDI

[IpenmeTHble pe3ynbTaTbl OCBOCHHS MPOrpaMMbl MO XHUMHU OCHOBHOIO
obmrero oOpa3oBaHUs Ha YINIYOJICHHOM YPOBHE MMEIOT OOIee cojaepkKaTelbHOe
SAPO C TPEAMETHBIMU pe3yJbTaTaMd 0a30BOr0 YpPOBHS, COIJIACOBAaHBI MEXITY
co0OM, 4TO TO3BOJSAET PEATM30OBHIBATH YIIIYOJIEHHOE M3Yy4YEHUE KaK B paMKax
OTACNBbHBIX KJIACCOB, TaK M B paMKax pealu3aluud HHIUBUIYAITbHBIX
o0pa3zoBaTeIbHBIX TPACKTOPUM, B TOM YHUCJIE MCIIOJIb3Ysl CETEBOE B3aUMOICHCTBUE
opranuzanuu. [lo 3aBepiieHUN pean3alud MPOrpaMMbl YIIyOJIE€HHOIO YPOBHS
oOyyJaroiuecsi CMOTyT JIeTallbHEE OCBOUTH Marepual, OBJIaJAETh PaCHIUPEHHBIM
KPYT'OM MOHSITUI U METOOB, pellIaTh 3a/1auu 00Jie€ BHICOKOT'O YPOBHS CJIIOKHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOIIUMUCS HAayYHBIX
3HaHWM, YMEHUH M CIOCOOOB JEUCTBHM, Crenuduueckux s MPeIMETHOU
obnactu «XuUMHS», OCHOBbI HAyYHOTO MBIIIJIEHUS; BBl JESITEIBHOCTH 10
MOJIYYEHUIO HOBOT'O 3HAaHMWS, €ro HWHTEpIpeTalud, NpeoOpa3oBaHUI0 U
IPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX W pEATbHBIX JKU3HEHHBIX YCIIOBUSX;
o0ecrneunBalOT BO3MOXKHOCTh YCIEUIHOTO OOYy4YEeHHUSI Ha CIEAYIOIIEM YPOBHE
oOpa3zoBaHus.

K xonuy oOyuenuss ¢ 8 kaacce y oOydawnierocss Oyayr chopMupoBaHbl
CIIEAyIOIe TpEeIMETHbIe pPe3yJdbTaThl H3YYCHHS XUMHUH Ha YTIyOJICHHBIM
YPOBHE:

pPacKpbIBaTh CMBICH OCHOBHBIX XUMUYECKUX MOHSTHH: aTOM, MOJIEKYIa,
XUMHYECKUN DJJIEMEHT, METal, HEMETAJUI, aJUIOTPOIHs, MPOCTOE BEUIECTBO,
CJI0O)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEINIbHAsI aTOMHAasi U MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAasi Macca, MaccoBas [OJIsI XMMHUYECKOTO JJIEMEHTAa B COEIMHEHUH,
MOJISIpHBI 00bEM, OTHOCUTEbHAS MNIOTHOCTh Ta30B, OKCHU/I, KUCIIOTa, OCHOBAHUE,
coJib, aM(OTEpHBIM OKCHJ, aM(POTEPHBIM THUAPOKCHUI, XUMHUECKas peaKius,



KJ1accu(uKausl peakiuil: peakiui COCIUHEHUs, PEaKIMU PA3I0KEHUS, PEaAKIIHU
3aMEIeHNs, PEAKIUU OOMEHa, 9K30- W DHIOTECPMHUUECKHE PEaKIUM; TEIUIOBOU
addexT peakiuu; SIpO aToMa, IJIESKTPOHHBIA CJIOM aroMa, aTOMHas OpOUTab,
paauyc aToMa, XMMHYECKasl CBS3b, MOJIIPHAS M HENOJSpHAas KOBAJEHTHAs CBS3b,
WOHHAasl CBS3b, WOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJsA BeEIIEeCTBa
(mporieHTHasT KOHIIEHTpAIMs) B PacTBOpPE, MOJIApHAs KOHIICHTpAIlMsl BEIeCTBA B
pacTBope; AIEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCICHHS, OKUCIUTENU U
BOCCTAHOBUTEIIH, OKHCJICHHE 17§ BOCCTAHOBJICHHUE, OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMU, METO/I AJIEKTPOHHOI0 OasaHca;

WUIIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUU H
OPUMEHATH 3TU NOHATHUS MPU ONUCAHUH BEUIECTB U UX MPEBPAILICHHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJISl COCTaBJieHUs! (pOpMyJ1 BEIIECTB
Y YPABHEHUU XUMHYECKUX PEAKIUN;

OTpEAENSITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENICHb OKHCIICHUS DSJEMEHTOB B OWHAPHBIX COCIWHCHUSAX, MPUHAICKHOCTH
BEIIECTB K OIMPEAEIEHHOMY KJIacCy COeAMHEHUH 10 (popMyiaM, BUJIbI XMMHUYECKOM
CBS3U (KOBAJICHTHOM U MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHMSI MAacChl BEILECTB, IMOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHUHU, 3aKOHAa ABOTraJ[po M €ro CIEICTBUMN, MPEACTABICHUI O HAYYHBIX METOJ1aX
MO3HAHUS, B TOM YHCJIE DSKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJax
UCCJICOBAHNUS BEIIECTB U U3YUYCHUS] XUMUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh TOHUMAHHE TEPUOJUYECKOM 3aBUCUMOCTH CBOICTB
XUMHUYECKHUX JIEMEHTOB OT MX IMojokeHus B [leproauueckoit cucreme:

ONKCHIBATh W XapakTepu3zoBaTh TabmuuHyro ¢opmy Ilepuoamueckoit
CHUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moAarpymnma (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnmna)y, «Masbie eproAb» U «OOIbIINe
IEPUOIBDY;

COOTHOCUTH 00O3HAUYEHHUs, KOTOpble UMEIOTcs B Tabnuue «llepuonnueckas
cucremMa xumudeckux anemeHtoB J[. WM. MenneneeBa», € YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
aJipa, o0IIee YUCIIO0 IEKTPOHOB U PacCHpeIeICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBA3L TMOJOXKEHUs »djeMeHTa B Ilepuoamueckoil cucreme c
pacrpeneneHueM JJICKTPOHOB IO JHEPreTUYECKUM YPOBHSAM, MOAYPOBHIM H
opOuTalsIM aTOMOB MIEPBBIX YETHIPEX MEPUOIOB;

KJIacCU(UIIUPOBATh XWMHUYECKHE DJIEMEHThI, HEOPraHMYEeCKHEe BEIIEeCTBa,
XUMUYECKHUE peakiuu (10 YUCIY U COCTABY YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, MO
TeIIoBOMY 3P HEeKTy);



XapakTepu3oBaTh (OMHCHIBATh) (HU3MYECKHME W XUMHUYECKHE CBOWCTBA
MPOCTHIX U CIOXHBIX BEHIECTB: KUCIOPOAA, BOJOPOAA, BObI, O0IHME XUMHUECKUE
CBOMCTBA OKCHJIOB, KHUCJIOT, OCHOBAHUM U COJIEM, N'€HETUYECKYIO CBS3b MEXKIY
HUMU, TOATBEPKIAs MPUMEpPaMH MOJICKYJISIPHBIX YPaBHEHHHA COOTBETCTBYIOIINX
XAMUYECKUX PEAKIIUM;

OINMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOJABI B MPUPOJHBIX MpOIEccax, B
KUBBIX OpPTaHU3MaX, UX MPUMEHEHHE B PA3IMYHBIX OTPACISX MPOMBIIUICHHOCTH,
BO3MOKHO€ UCTIOIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUAX;

OOBSICHATH W TPOTHO3WPOBATH CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
COoCTaBa M CTPOEHHUSA, BO3MOXKHOCTH MPOTEKAHHUS XUMHYECKUX TMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIISATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO MU MOJSIPHYIO MaccChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMUYECKOI'0 AJIEMEHTA B COEAMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOI'0 3JIeMEHTa 1Mo (opmylie COCIUHEHHs, HAXOIUTh
npocTeiiryio (opMyIly BEeUIeCTBa IO MAaCCOBBIM HJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JOJIF0 BEIIECTBA B PAaCTBOPE, MOJISPHYIO KOHLEHTPALMIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI IO YPABHEHUSIM XUMUYECKON peaKInu;

NPUMEHSITh OCHOBHBIE OTEpaIlii MBICTUTEIBHON JCSITEIBHOCTH — aHAIu3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATHU3aIUI0, KIIaCCU(PUKAIUIO, BBISIBICHUE
NPUYUHHO-CIEICTBEHHBIX CBA3€M — [N UW3Y4YCHHS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIMii, ECTECTBEHHO-HAYYHbIE METO/bI MO3HAHUSI — HAOJIOJCHHE,
U3MEpEHNe, MOJICTUPOBAHUE, SKCIEPUMEHT (pEaIbHBIA W MBICICHHBIA) — IS
OCBOEHHMSI YUEOHOI'0 COAEpKaHNUS;

packpbIBaTh  CYUIHOCTh IPOLIECCOB  OKUCIEHUS M  BOCCTAHOBIICHUS,
COCTaBJIAITh YPaBHEHHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
(MeToI0M SJIEKTPOHHOTO OajaHca);

yCTaHABIUBATh CBS3W MEXKIY pEaTbHO HAOMIOJAEMbIMH XHUMHYECKUMU
SIBJICHUSIMH M TIPOIIECCAMHU, MTPOUCXOASIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOpPAa3usi BEIIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y9€OHBIX MPEIMETOB;

coOmogaTe  mpaBwia  Oe3omacHOM  paboThl B jaboparopuu  OpH
UCIIOJIb30BAaHUM XHMHYECKOM TOoCyAbl U OOOpYAOBaHMS, a Takke IMpaBuia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBHUM C MHCTPYKLIUSMH BBITIOJIHEHHUS
7a00paTOPHBIX ONBITOB M NPAKTUYECKHUX PAOOT MO MOIYYEHUID U COOMPAHUIO
ra3zo00pa3HbIX BEHIECTB (BOJOPOJA W KHUCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C
ONpECICHHOW MacCOBOM  JIOJEH  pacTBOPEHHOTO  BEIIECTBA,  PEILICHHUIO
AKCIIEPUMEHTANLHBIX 3a7a4 10 TeMe «OCHOBHBIE KIJIACCHl HEOPTaHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMU XHUMHYECKOM  T'PaMOTHOCTH,
BKJIIOYAIOIIEH YMEHHsI O€30MacHOro o0palleHus C BEIIECTBAMHU, UCIIOIb3YEMbIMU
B IMOBCE/THEBHOM JKU3HU, a TAK)KE 3HAHWE MPABUII MOBEJICHUS B LIETSAX COEpEeKECHUS
3J0POBbS U OKPYIKAIOIIEH CPEBI.

K xonmy oOyuenus 6 9 knacce y oOyuaromerocs OyayT chopMupoBaHb
CIICAYIOIIME MPEIMETHBIC Pe3yJbTaThl H3YUYCHHS XUMHH Ha YIriayOJICHHBIM
ypPOBHE:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKNX MOHATUNA: XUMUYECKUHN 3JIEMEHT,
aToOM, MOJIEKYyJla, HWOH, KAaTHOH, AaHUOH, JJIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKas peaKius, TerIoBor 3()(eKT peakiuu, Moiab, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEANEKTPOIUTHI, ANEKTPOIUTHUECKAS TUCCOLMAIMS, PEaKIIUU
MOHHOTO OOMEHa, THUAPOIN3 CoJield, oOpaTUMble W HEOOpaTUMBbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH, OKHUCIHUTENIb, BOCCTAHOBUTEID,
OKHCJIEHHE W BOCCTAaHOBJICHHE, OJJEKTPOJU3, auloTponus, am(pOTEepHOCTb,
XUMHUYECKasl CBS3b (KOBaJEHTHAsi, MOHHAS, META/NINYECcKasi), MEKMOJIEKYISIpHbIC
B3aUMOJICHCTBUS (BOJIOPOJIHASI CBSI3b, CHIIbI BaH-nep-Baanbca), KOMILIEKCHBIE
COCJIMHEHHUS, KPUCTANIMYECKUE PEIIeTKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHelieHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHas TUIOTHOYIIaKOBaHHAas), KOPPO3UsS METAJIOB, CIUIABBI; CKOPOCTh
XUMUYECKON peakinu, KaTajanu3, XUMUYECKOE PAaBHOBECHUE, AJIEMEHThl XUMUYECKOU
TEPMOJAMHAMUKYU KaK OAHOM U3 TeopeTuueckux ocHoB xumuu; [1/1K;

WUIIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XMMHUYECKMX MOHITUUA U
NPUMEHATH 3TU NOHATHUS MPU ONMCAHUH BEUIECTB U MX MPEBPALLICHHI;

MCIOJIb30BaTh XMMHUYECKYI0 CUMBOJHKY JJISi COCTaBlIeHUSI (DOPMYI BEIIECTB
U YpaBHEHUN XUMHUECKUX PEaKIIHil;

ONpENIENATh BAJECHTHOCTh U CTENIEHb OKHCIICHUSI XUMMHUYECKUX DJIEMEHTOB B
COCJIMHEHUAX Pa3IU4YHOr0 COCTaBa, NMPUHAIIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIacCy COeIUMHEHMI 1o (opmyiaMm, BHJIbBl XHMHUYECKON CBsI3U (KOBaJEHTHOM,
MOHHOW, METaJNIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj] HOHa I10
XUMHUYECKON (opmyse, xapakTep Cpellbl B BOAHBIX PacTBOPaxX HEOPTaHUYECKHUX
COEJIMHEHHM, TUIl KPUCTAIUNINYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

packpeiBath cmbich [lepumoamueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHHE:

ONKCHIBATh W XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoamueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATHS «A-Tpynmna» u «b-
TPYIINay, «Majble MEPUOBI» U «OOJIBIINE MEPUOJIBIY;



OOBSICHATH CBSI3b TOJIOKEHMsI djeMeHTa B Ilepuoauyeckoil cucreme ¢
pacrpeneneHueM JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OpOUTAIISIM aTOMOB TE€PBBIX YETHIPEX MEPUOJIOB;

BBIJICJISITH OOIIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX
coeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBONCTB
OKCHJIOB U THIPOKCHUIOB) B IMpEIETIax MalblX MEPUOIOB U TJIABHBIX MOATPYIII C
Y4E€TOM CTPOEHHUS UX aTOMOB;

pPacKpbIBaTh CMBICT TEOPHUH IEKTPOJUTHUUECKON quccoMalnm, 3akoHa ['ecca
U ero CIeJCTBHM, 3aKOHAa JIEUCTBYIOIIUX MacC, 3aKOHOMEPHOCTEW HM3MEHECHUS
CKOPOCTHM XHMHWYECKOW pPEaklMy, HalmpaBiICHUS CMEIICHUS XUMUYECKOrO
pPaBHOBECHS B 3aBUCUMOCTH OT Pa3INIHBIX (PaKTOPOB;

KJIacCU(PUIIUPOBATh XUMHUYECKHUE JJIEMEHThI, HEOPraHWYeCKue BeIIeCTBa,
XUMHUYECKHE peakiuu (110 YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEILECTB, 110
TerioBoMy 3((eKTy, Mo arperaTHOMy COCTOSHHIO PEareHTOB, MO H3MEHEHUIO
CTEMEHEW OKHCIICHUSI XUMHUYECKHX HJIEMEHTOB, MO OOpPAaTHUMOCTH, IO YYacCTUIO
KaTaJn3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XHMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHWYECKUX COEIMHEHUM, MOATBEPXKAAas 3TO OMUCAHUE
npuMepaMd  MOJIEKYJSPHBIX M HMOHHBIX  YpPaBHEHUM  COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIUM;

COCTaBJISITh YPABHEHUS: SJIEKTPOJIUTUYECKON AUCCOUALINU KUCIIOT, IIEI0Yen
W COJICH; TIOJIHBIE W COKpAICHHBIE YpaBHEHHUS pEaKIHii HOHHOrO OOMEHa;
peakiui, MOATBEPKAAIOIIUX CYLIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXKAY
BEII[ECTBAMU Pa3JINYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOLECCOB THUIPOJIM3a COJEH MOCPEICTBOM
COCTaBJICHUS KPATKUX HOHHBIX U MOJEKYJSPHBIX YPAaBHEHUN peaKIUi, CYIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca ATUX PEaKIINii;

IIPEACKA3bIBATh XapaKTEP CPEIbl B BOAHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBATh) (PU3MUECKUE U XUMHUYECKHE CBOICTBA
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, rpadut, aiMa3, KpeMHul, 6op, azot, Gocdop,
cepa, XJop, HATPUM, Kallui, MarHui, KJIbLHAN, ATFOMUHUHN, KEI€30, MEIb, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOXKHBIX BEIIECTB, B TOM YHUCJIE HMX BOIHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPOMA, cepoBomopoi, okcuawl yriepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
CEepHHCTasl, cepHasi, a30THas, (QocdopHas, yroiapHas, KpEeMHHUEBas KUCIOTHI,
okcunbl U rugpokcuansl MetaioB |A—IIA-rpynn, amomunus, meau (Il), nunka,
xemnesa (11 u 111));



HOSICHATh COCTaB, OTJENbHBIE CIOCOOBI MOJYYEHHS M CBOMCTBA CJIOKHBIX
BEIIECTB (KUCIOPOACOIEpKAIINE KUCIOTHI XJIOpa, a30THUCTas, OOpHas, YKCYCHas
KHUCIIOTHl M MX coiu, ramorenunsl kpemaus (1V) u ¢ocdopa (Il u V), okcun u
ruapokcuy xpoma (111), nepmanranar xanus;

OIKCHIBATh POJIb BAXKHEUIIINX U3y4aeMbIX BEIIECTB B MPUPOTHBIX MpOIECccaXx,
BJIUSTHUE HA )KMBBIC OPraHU3MBbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YKOHOMHUKH,
UCTIOJIb30BaHUE JIJISL CO3/IaHUSI COBPEMEHHBIX MAaTEPHAIIOB U TEXHOJIOTHUI;

NPOBOJAUTH PEAKIIUH, TMOATBEPKAAIOINE KAYeCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB, PACIO3HABATH OMBITHBIM IIyTEM COJIEpKallfecss B BOJHBIX PAacTBOpax
WOHBI: XJIOpHI-, OpomMua-, uoaun-, cyiabdar-, docdar-, kapOOHAT-, CHUIUKAT-,
cynbdur-, cynbpua-, HUTpPAT- U HUTPUT-HOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHMSI, MarHus, Kajabllus, aJTFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BXKHEHUIIIUX M3y4aeMbIX BEIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTb MPOTEKAHHUS XUMUYECKUX MPEBPAIECHUIN B PA3TMUHBIX
YCIOBUAX HA OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHUYECKOW KHHETUKU U
TEPMOIMHAMUKHU;

BBIUHCIISATh OTHOCHUTENbHYIO MOJEKYJSIPHYIO M MOJSIPHYHO MaccChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHUYECKOr0 3JeMEHTa 1Mo (opMyse COEAUHEHUS, MacCOBYIO
JIONIF0  BEIIECTBA B PAcTBOpPE, MOJBHYIO JOJI0 XHUMHYECKOTO »dJIEMEHTa B
COEMHEHUH, MOJISIPHYIO KOHIIEHTPALMIO BEIIECTBA B pPacTBOpPE, HAXOJIUTh
npocTennryro (opMysy BEIIECTBA 10 MAaCCOBBIM UM MOJIBHBIM JIOJSIM 3JIEMEHTOB,
MPOBOJUTH PAcUeThl O YPABHEHUSAM XUMHUYECKHX PEAKIMA C y4eTOM HEIOCTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOr0 BBIXOJA MPOAYKTA, 3HAUYEHUS TEIJIOBOTO
s dekra peakiuu, OnpeaelsaTh COCTaB CMECEH;

cobmonate mpaBwiaa  Oe3omacHo  paboTel B jaboparopuum  Tpu
UCIIOJIb30BAaHUU XUMHYECKOM ToCcyAbl M OOOpyAOBaHUS, a TakXKe IMpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBHUM C MHCTPYKLUUSMH BBIIOJIHEHHUS
1a00paTOPHBIX OMBITOB M MPAKTHUECKUX PA0OT MO MOJYUYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BELIECTB (aMMMaka M  YIJEKHCIOrOo Ta3a) M PELICHUI0
AKCIIEPUMEHTAJIBHBIX 33/ad 10 TeMaM Kypca, TMPEeACTaBIsATh Pe3yJbTaThl
JKcTiepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTENbCTB, IPaUKOB, TAOJIUIl U BBISBISAThH
SMIIMPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHATH OCHOBHBIE OTEpAIlMM MBICIUTEIBHON NEATENbHOCTH (aHANMM3 U
CUHTE3, CpaBHEHHE, O000O0IIeHHE, CHUCTEMATH3allUI0, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3€H) MIPU U3YUYEHUU CBOWMCTB BEILIECTB U XUMUYECKUX PEAKIUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJaMU MO3HaHUA (HAOI0/IEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN);



OpUMEHSATh  MpaBuia  Oe3omacHOro  oOpamieHusi € BelllecTBamu,
UCIIOJIb3YEMBIMH B TOBCEAHEBHOW KW3HM, I[paBWjia I[OBEAECHUS B LEIAX
cOepexeHus: 3J0pOBbS W OKPYXKAIOINICH NPHUPOAHONW Cpeabl, MOHUMATh BpE.
(OMacHOCTh) BO3JCHCTBUSI HA KUBbIE OPTraHU3MBI OIPEJAEICHHBIX BEIIECTB,
MOSICHATh HAa TPUMEpax CIOCOObl YMEHBIECHUS] U MPEAOTBPAILCHUS UX BPEIHOTO
BO3/ICHCTBUSA, 3HAUCHHE KUPOB, OCITKOB, YIIEBOAOB JIsl OPTaHU3Ma YEJIOBEKa;

UCIIOJIb30BaTh TOJYYCHHBIE TpEAcTaBieHus o chepax mpodeccuoHaATHLHOU
NeSATeIbHOCTU, CBSI3AHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJOTUSIMU, KAK OCHOBY
U1 IpoheCCUOHANIBHOW OPUEHTAIlMU U JIJII OCO3HAaHHOT'0 BHIOOpAa XMMHHU Kak
npoGUILHOrO TpenMeTa MpU MPOAOIKEHUM OOyUYeHHS Ha YpPOBHE CPEIHETrO
oOriero oOpazoBaHus;

y4acTBOBAaTh BO BHEYPOUHOU MPOEKTHO-UCCIIENOBATEIbCKONU JIEATEIIbHOCTH
XUMUYECKOM U XHMHKO-?KOJIOTMUECKOM HampaBiIE€HHOCTH, NPUOOPECTH OIMbBIT
IPOBE/ICHUS YUEOHBIX UCCIIEIOBAHMM B YCIOBUAX 00pa30BaTENbHBIX OpraHU3alnu,
a TakKe opraHu3anuii (IIEHTPOB) JOMOTHUTEIBHOTO 00pa30BaHUs ACTCH.



TEMATHUYECKOE INTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HaunmeHoBaHue pa3ieiioB U JIeKTPOHHBIE (LU (PPOBBIE)
KonTtpoabHbie IIpakTHyeckune
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoThI padoTbI
Pa3gen 1. IlepBoHayaibHble XMMHYECKHE OHATHS
Xumus — BakHasi 001aCTh
11 €CTECTBO3HAHUSA U 8 9 bubmuorexa [IOK
’ MPAKTUYECKOUN NeATETbHOCTH https://m.edsoo.ru/7f41837¢
YesioBeKa
12 BemecTBa u xuMuueckue 93 1 bubmuorexa [JOK
' peaxkuuu https://m.edso00.ru/7f41837¢
Hroro no pazueny 31
Pa3nen 2. BaikHeiilue npeacTaBuTe/ Il HEOPraHNYeCKUX BellecTB
21 Bosnyx. Ilonarue o rasax. 13 1 1 bubnuoreka [IOK
' Kucnopon. Oxkcuabl https://m.edso0.ru/7f41837¢c
99 Bonopon. Ilonstue o 7 1 bubmuorexa [IOK
' KUCJIOTaX U COJISAX https://m.edsoo0.ru/7f41837¢
53 Bopa. PactBops!. [lonstue 12 1 1 bubnuoreka [IOK
' 00 OCHOBaHHAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJTacChl Eub 10K
noJInoTeKa
24 14 1 1
HeoPraHmeUCKHX https://m.edsoo0.ru/7f41837¢
COCIMHEHU I
Hroro no pazneny 46

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoanyeckas cucrema xumudeckux iemeHToB JI. U. MenaeneeBa. CTpoeHne aToMoB.



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
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Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pP€aKIuu

3.1

[Tepuonnueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHYECKHUX IJIeMEHTOB /JI.
N. Menpneneesa. CtpoeHue
aTomMa

11

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

3.2

XnuMudecKkasi CBI3b.
OKHCIIUTEIBHO-
BOCCTAaHOBHTEIIbHEIC
peaxknuu

11

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny

22

OBIIEE KOJIMYECTBO YACOB
[10 IIPOTPAMME

99



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumenoBaHue pa3/iesioB u TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Paznes 1. BemecTBo M XuMHYecKas peaKkus
11 [ToBTOpeHue u yruyoiieHre 3HaHUH O 3 bu6muoreka [IOK
' BEIIIECTBE https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS 14 1 1 bubnmoreka [IOK
' XUMHMYECKUX pEaKLuii https://m.edsoo.ru/7f41a636
DIEKTPONUTHYECKAs JUCCOIHALIHSL. bu6muoreka [IOK
1.3 12 1 2
XUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 34
Pasnen 2. HemeTa/ibl M X COeTUHEHUSI
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 5 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubamorexa [IOK
' PYHIIBL. T-€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 10 1 bubmmorera [IOK
' PYTHEL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 sneMeHToB |VA-rpynmnel. Yriepon u 11 1 2 bubmnorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KpeMHUH, ux coequHeHus. bop
Htoro mo pazneny 33



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Paznen 3. Meraiibl 1 MX COeIMHEHUA

. bubnuotexa [JOK
31 Obuge coficrea MeTaIOR > https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Bakuelinire MeTaibsl U UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pazueny 21
Pa3nen 4. Xumus u okpy:xaomas cpeaa
41 BemectBa 1 MaTepHaibl B )KU3HU 4EJIOBEKA. 5 bu6mmoreka [IOK
' OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTHU https://m.edsoo.ru/7f41a636
Hroro no pazueny 5
Paznea 5. O0001menne 3HaHui
[ToBTOopenue n 06o0IIeHNE 3HAHUN bu6nmorexa [IOK
5.1 6
OCHOBHBIX Pa3/eJIoB KypcoB 8—9 KiaccoB https://m.edsoo.ru/7f41a636
Hroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 99
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HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoJuunyecTBo 4acoB DJIeKTPOHHbIE
e Tema ypoxa Koutpoabnbie | IlpakTnyeckue Aara wipposbie
n/n Bcero H3yYeHHUsi | oOpa3oBaTebHbIE
padoThbI padoTbI pecypen
1 [Ipenmet xumuu. Pons XuMuu B 5KU3HU 1 but6mmoreka [JOK
yenoBeKa. Tena u BellecTsa https://m.edsoo.ru/ff0d210c
5 Ou3nyeckue 1 XUMHUUECKHE CBONCTBA 1
BCIIICCTB
3 OU3NYEeCKUEe U XUMUYECKHE SIBICHUS 1
[IpencraBneHust 0 METOaX MO3HAHUS B
€CTeCTBeHHBIX Haykax. OO6opynoBaHue
4 IIKOJIBHOM XUMUYECKOHN J1ab0paTOpHH. 1 bubnmnoreka [JOK
[IpaBuna 6e3omacHorO OOpaIeHus ¢ https://m.edsoo.ru/ff0d227e
BEIIECTBAMH U J1a00PATOPHBIM
o0opynoBaHuEM
[TpakTrueckas padorta Ne 1 mo teme
"[IpaBuna paboTkI B Ta0OPATOPHUH U bubnnoreka [JOK
5 . 1 1
npuéMbl 00paleHHs ¢ JJAOOPaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem"
6 YucTele BEIECTBA U CMECH 1 Bubmorexa ITOK
https://m.edsoo.ru/ff0d26ca
. bubnuotexa [IOK
! Cniocobet pasaenerms cuecei L https://m.edsoo.ru/ff0d26ca
3 [Tpaktuueckas padora Ne 2 o Teme 1 1 bubnnorexa [IOK

"Paznenenue cmecei (Ha mpumepe

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

OYMCTKHU TIOBAPEHHOM COH)"

ATOMBI 1 MOJIEKYJIBI. ATOMHO- bubnmnoreka [JOK
9
MOJIEKYJISIPHAS TEOPHUSI https://m.edsoo.ru/ff0d2a6c
10 XUMHUYECKHe 2JIEMEHThI. 3HAKH but6mmoreka [JOK
XAMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
11 IIpocTeie u cnoXKHBIE BEMIECTBA bubmmorexa [IOK
P m https://m.edsoo.ru/ff0d2a6¢c
12 BemectBa MOJIEKYyIIpHOTO U bubnnorexa [IOK
HEMOJIEKYJIIPHOT'O CTPOCHUS https://m.edsoo.ru/ff0d2d50
Xumunyeckasi popmyia. BaneHTHOCTD bubnmoreka [JOK
13
aTOMOB XMMHYECKHX JJIEMEHTORB https://m.edsoo.ru/ff0d2eae
14 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB bubmmorexa [IOK
H https://m.edsoo.ru/ff0d2eae
15 OrnpeneneHue BaJeHTHOCTH aTOMOB 110 bubnmoreka [JOK
dbopmynam OMHAPHBIX COCTMHEHHUNA https://m.edsoo.ru/ff0d2eae
OtHOcHTENbHAS aTOMHAs Macca. bubmuoreka [IOK
16
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
17 MaccoBas 10J1s1 XUMHYECKOI'0 bu6mmoreka [IOK
3JIEMEHTA B COSTUHEHUN https://m.edsoo.ru/ff0d350c
Brruncienust MaccoBoit 10
18 XMUMHUYECKOT0 3JIEMEeHTa 0 (opMyIie brbmorexa LIOK
pMy https://m.edsoo.ru/ff0d350c
COCTMHEHUS
Haxoxnenue npocreniiei popmyiibl
19 BC eCTIII;a 1o MECCOBHM 01?;11\14) ’ bubmorera [JOK
m A https://m.edsoo.ru/ff0d350c
AJIEMEHTOB
bu6nunorexa LIOK
20 K .M
OJITICCTRO BEMECTRA. V0D https://m.edsoo.ru/ff0d5230
21 B3anmocBs3b KOTMYEeCTBA, MacChl but6mmoreka [JOK
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qucCiia CTPYKTYPHBIX 4aCTHUI] BCIICCTBA

https://m.edsoo.ru/ff0d5230

29 B3anmocBsI3b KONTMYECTBA, MacChl bubmuorexa [IOK
YHUCIIa CTPYKTYPHBIX YaCTHI] BELIECTBA https://m.edsoo.ru/ff0d5230
23 XUMHUYECKHUE SIBIICHUSA. XUMHUYECKas but6mmoreka [JOK
peakius u e€ MpU3HaAKu https://m.edsoo.ru/ff0d37fa
24 3aK0H COXpaHEHHUsI MAaCChI BEIIECTB bubmmorexa [OK
https://m.edsoo.ru/ff0d3b88
25 XUMUYECKUE YPABHEHMUS bubamorera LOK
https://m.edsoo.ru/ff0d3b88
26 THUIBI XUMHYECKUX peaKIui bubmmorexa [IOK
https://m.edsoo.ru/ff0d3f34
Pacu€Tpl MO0 XMMHUYECKUM YpaBHEHUSIM
27 KOJIMYECTBA U MAcCChl UCXOIHBIX
BEIIECTB WU MPOAYKTOB pEaKIUU
Brruucienus mo ypaBHEHUSAM
XUMHUYECKON PEaKITIH: KOJTHIeCTBA
28 BEIIECTBA, MACCHI 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
PEareHTOB WJIM MPOJTYKTOB PEaKIINH
Berarcnenus o ypaBHEHUSAM
XUMHUYECKON PEeaKITNH: KOJTHIeCTBa
29 BEIIECTBA, MACCHI TI0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
PEareHTOB WJIA MPOJTYKTOB PEaKIINH
. bubnuotexa [IOK
30 O0o01IeHre U CUCTeMAaTH3aIHs 3HAHUN htts://m.edsoo.ru/f0d40cA
31 KonTtponsnas padota Ne 1 o reme bubnnorexa [IOK

"BemniecTBa 1 XUMUYECKHE peakiuu'

https://m.edsoo.ru/ff0d4290
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39 Bo3nyx — cmechk ra3os. [Tonsitue o bubnmoreka [JOK
rasax. https://m.edsoo.ru/ff0d448e
33 3akon ABoraipo. MomsipHbIit 00BEM bubnnorexa [IOK
ra3oB https://m.edsoo.ru/ff0d542e
Brruncienus o0bpéMa, KOIHYECTBA
34 BEII[ECTBA ra3a 1Mo U3BECTHOMY €TO bubamorexa [IOK
B MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA, 00BEMY
35 OOBEMHBIE OTHOIICHUS Ta30B MPU bubmuoteka [IOK
XAMHUYECKUX peakusax https://m.edsoo.ru/ff0d5708
36 Breruucnenust 00bEMOB ra3oB 10 bubmuorexa [IOK
YPAaBHEHUIO XUMUYECKON PEAKIINH https://m.edso0.ru/ff0d5708
Kucnopon — anemeHT u npocroe
37 BE ech: O30H - a;mIoT OI:'IHaSI bubmmorexa [JOK
B ’ p https://m.edsoo.ru/ff0d448e
MoupUKaIys KUciIopoaa
38 du3nyecKkne 1 XUMUYECKHIE CBOMCTBA bubmuorexa [IOK
kuciopoaa. OKcuabl https://m.edsoo.ru/ff0d4614
Crioco6b! mostyueHus KUCIopo/a B bubnnorexa [IOK
39
71a00paTOPHUH U MMPOMBIIIIICHHOCTH https://m.edsoo.ru/ff0d497a
[TpaxkTueckas padora Ne 3 o Teme
40 "TTomydeHue U coOupaHue KUCIopoIa bubamorexa [OK
v P | posa, https://m.edsoo.ru/ff0d4ae?2
W3Y4YEHHUE €r0 CBOMCTB
41 KpyroBopot kuciopona B mpupose bubmmorexa [IOK
PYroBop poA pupoze. https://m.edsoo.ru/ff0d4ae2
TemnoBoit a3 pexT xumnyeckoit
42 peakuu, TepMOXUMHUYECKUE bu6nunorexa [IOK
YpaBHEHUSA, DK30- U DHAOTEPMUYECKUE https://m.edsoo.ru/ff0d4790
peakuuu
43 Berarcnenus o ypaBHEHUSAM
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XUMHYECKOW PeaKIUH: KOJINYECTBA
BEIeCTBa, 00bEMa, MAacCHl 110
U3BECTHOMY KOJIMUECTBY BEIICCTBA,
00BEMY, Macce pearecHTOB HIIH
IPOJYKTOB PEaKLUH

KontponbHas padota Ne 2 o teme

44 "Boznyx. Kuciopoa. Oxcuast"
45 Bonopon — anemeHT u mpoctoe bubmuoteka LIOK
BEIIIECTBO https://m.edsoo.ru/ff0d4dd0
CrniocoOblI nostydeHus: BOAOpoJa B
46 71a00paTOPHUH U MMPOMBIIIUICHHOCTH. bubnnoreka [JOK
Hcnonp3oBanue BOAOPO/Ia B KAYECTBE https://m.edsoo.ru/ff0d4dd0
TOTLIINBA
[Tpaktuueckas padora Ne 4 o Teme
47 "[Tomyyenue u cobupanue BOA0OpOaa, bubmmorexa [IOK
. https://m.edsoo.ru/ff0d4f42
W3YyYCHHUE €TO CBOMCTB
48 ITonsTue o kucnorax u consx. Cocran but6mmoreka [IOK
KHUCJIOT U COJIEH https://m.edsoo.ru/ff0d50d2
Beruncnenus o6pEma, KonuuecTBa
49 BEILIECTBA ra3a 10 U3BECTHOMY €TI0 bubamorexa [OK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
50 Brruncnenus 00bEMOB ra3oB Mo bubnuotexa [IOK
YPaBHEHUIO XUMHUYECKOW PEaKIIUU https://m.edsoo.ru/ff0d55a0
Berurcnenus mo ypaBHEHUSM
XUMUYECKON peakliuu: KOJTUYECTBA
51 BellleCTBa, 00bEMA, MaCChI 110

U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMy, Macce peareHToB UiIu
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MPOAYKTOB PEaKINH

®dusnyeckue cBoMcTBa BoJbl. Bona B bubmuorexa [IOK
52
IpupoJe https://m.edsoo.ru/ff0d587a
53 XHUMHYECKHE CBOMCTBA BOJEI bubmorexa [JOK
https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
54 CocTtaB OCHOBaHMIA
https://m.edsoo.ru/ff0d59e2
55 PactBopsl. PacTBOpHMOCTE BEIECTB B bubnmoreka [IOK
BOJIE https://m.edsoo.ru/ff0d5b40
HacwleHHble ¥ HEHACHIIICHHBIE,
56 KOHIICHTPHUPOBAHHBIC U Pa30aBIICHHBIC Bubmmorexa [IOK
HEHTPHP P https://m.eds00.ru/ff0d5b40
pPacTBOPHI
Brrurcnenus ¢ HCmonbpb30BaHHEM
57 rpaduKOB paCTBOPUMOCTH IS
pacy€ToB paCTBOPUMOCTH BEIIIECTB
Croco05bI BeIpaKeHUsI KOHIIEHTPALUH
58 ACTBOPOB: MIZICCOBEUI oJIst ’ bubmmorexa [IOK
P P . g https://m.edsoo.ru/ff0d5b40
pPacTBOPEHHOTO BEIIECTBRA.
[TpakTrueckas padota Ne 5 o Teme
59 "[IpuroroBieHue pacTBOPOB C bubnnoreka [JOK
onpeAeIEHHON MacCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOpEHHOrO BemiecTra'
BbIunciieHus ¢ HCIIOIb30BAaHHEM
60 [OHATHA «MAaccOBas JOJA BELIECTBA B
pacTBope»
Brrurcnenus ¢ HCIOIb30BAaHHEM
61 MOHATHS «MaccoBas JI0JIs BEIIECTBA B

pacTBope»
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62

O0001eHNHEe U cCUCTEMATH3AIMS 3HAHUN

KonTponbnas padora Ne 3 o teme

bubmuorexa [IOK

63 "Bozopox. Boza. Pactsope. https://m.edsoo.ru/ff0d6342
OcHoBanus"
64 OKcupl: cocTaB, Kiaccudukanus, bubmuorexa [IOK
TPUBUAJIbHBIE HA3BAHMS https://m.edsoo.ru/ff0d664e
65 [Tonyyenue u XMUMHYECKUE CBOMCTBA bubnuorexa [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
[TonsiTHE O THAPOKCUAAX —
66 OCHOBAHUSX M KHUCJIOPOICOAEPIKAIINX bubnnorexa HOK
https://m.edsoo.ru/ff0d67ca
KHCIIOTaX
67 ®du3nuecKue U XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
kuciot. [lonydeHue Kucior https://m.edsoo.ru/ffOdfee2
. bu6numorexa [IOK
68 Knaccupuraiis ocHoBannil https://m.edsoo.ru/ff0d67ca
[I{€moun, UX CBOMCTBA U CITOCOOBI bubmuorexa [IOK
69
MOJTYyYEHHUS https://m.edsoo.ru/ff0d67ca
70 HepacTBopumbie OCHOBaHUS, UX bubnmoreka [JOK
CBOICTBA U CIIOCOOBI MOJTYYEHUS https://m.edsoo.ru/ff0d67ca
[Nonsitne 06 ampoTepHbIX
71 TUAPOKCUAAX: XMMUYECKHUE CBOMCTBA U
nosydyeHue. llpumenenne BaxHeH X
OCHOBaHMI
7 Comnu: coctaB, Ki1accupuKanusi, bu6nuorexa [IOK
TPUBUAJIbHBIC HA3BAHUS https://m.edso0.ru/00ad9474
73 ®duzndecKkue U XUMUYECKHE CBOMCTBA bubmuorexa [IOK
conei. [lonyuenue coineit https://m.edso00.ru/00ad9474
74 ['enetnueckas cBA3b MEXIY KilaccaMu bubnnorexa [IOK
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HCOPraHUYCCKHX COG,I[I/IHGHI/Iﬁ

https://m.edsoo.ru/00ad9a50

[IpakTueckas padora Ne 6. Peienue
SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCME

bu6nuorexa [IOK

75
«OCHOBHBIE KJIACChl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
Brruncnenust Macchl MpOAyKTa peakiiuu
10 U3BECTHOU Macce OJHOr0O U3
76 HCXOJIHBIX BEIIECTB, B35ITOIO B BUJIE but6mmoreka [IOK
pacTBoOpa, COAEPKALIETO https://m.edso00.ru/00ad9ch2
OTIpeICIEHHYIO MACCOBYIO JIOJTIO
PacTBOPEHHOTO BEIIECTBA
KonTtponsnas padota Ne 4 o reme
7 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEJIMHEHU M
[lepBbIie MOMBITKH KiIacCUPUKAITIT
78 XHMHYECKHUX dJIeMeHTOB. [loHsATHE O bubmmorera [JOK
i https://m.edso0o.ru/00ad9ffa
TPYIAX CXOTHBIX AJIEMEHTOB
79 DneMeHTBI, KOTOpbIE 00pa3yroT
aM(oTepHbIe OKCUIBI U THIPOKCHIBI
bu6mmoreka LIOK
80 [epuoandaeckwii 3axon [1..MeHeneeBa
pHOA A A https://m.edsoo.ru/00ada52c
81 Ilepuoanueckas cucTeMa XUMUYECKUX bu6mmoreka [IOK
snemenToB .. MenneneeBa https://m.edsoo.ru/00ada52c
82 OCHOBHBIE CBEJICHUS O CTPOSHUU bubnnoreka [JOK
aToMoB. COCTaB aTOMHBIX sIIEP. https://m.edsoo.ru/00ada342
H30T10nbI Kak pa3sHOBUAHOCTHA aTOMOB bubnnorexa [IOK
83
XAMHUYECKOTr0 3JIEMEHTA https://m.edsoo.ru/00ada342
84 DIIEKTPOHBI. DIEKTPOHHASI OPOUTAIID. bubmuorexa [JOK
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DHepreTuyeckue ypoBHU U MOAYPOBHU
aToma

https://m.edsoo.ru/00ada6bc

DJNEeKTPOHHBIE KOHPHUTYpaIuy 1

85 3JIEKTPOHHO-Tpaduueckue GopmyIsl brbmorexa LIOK
https://m.edsoo.ru/00ada6bc
aTOMOB
CtpoeHue IeKTPOHHBIX 000JI0UEK
86 aTOMOB MEPBBIX 20 XUMHUYECKUX bubnnoreka [JOK
aneMeHToB llepuoanueckon CuCTEMBI https://m.edsoo.ru/00ada6bc
JI.11. MeHaeneeBa
3aKOHOMEPHOCTH U3MEHEHUS pajuyca
aTOMOB XUMHYECKHUX JIEMEHTOB,
87 METAJUTMUYECKUX U HEMETAJUTMYECKUX
CBOMCTB, CBOMCTB COCJIMHECHU B
rpynmnax u nepuoiax
XapakTepucTUKa XUMHUYECKOT0
88 3JIEMEHTA 10 €0 MOJIOKEHHUIO B bubnuorexa [IOK
ITepuoanueckon cucreme J1.1. https://m.edsoo.ru/00ada824
MenneneeBa
DNEeKTPOOTPULIATENHHOCTh XUMUYECKUX
89 3JIEMEHTOB. BUIBI XUMHUUECKON CBSI3H: bubmorexa [OK
https://m.edsoo.ru/00adaab8
KOBaJICHTHAs MOJISIpHAasi CBA3b
90 KoBasieHTHast HeMoJIIpHAas CBSI3b bubmmorexa [JOK
https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
o Honmas cpsisb https://m.edsoo.ru/00adac34
92 O06o01eHne 0 BUIaX XUMUYIECKOU
CBSI3U
93 THUIbI KPUCTALTHYECKUX PEIIETOK U UX
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XapaKTePUCTUKH
bu6mmoreka [IOK
94 C 1
TCTICHb OKHCIICHINT https://m.edsoo.ru/00adae28
OnpeneneHue cTeneHeil OKUCIEHUS bu6mmoteka LIOK
95 1
ATOMOB B OMHAPHBIX COSTUHEHHSIX https://m.edsoo.ru/00adae28
96 OKHUCITUTEITEHO-BOCCTAaHOBUTEIIHHBIC 1 bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
CocraBienue ypaBHEHUI
97 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX 1 bubmorexa LIOK
. https://m.edsoo.ru/00adb076
peaKIyii, METO] DJICKTPOHHOTO OaaHca
Berurcnenus o ypaBHEHUSAM
XUMHUYECKON PEeaKINH: KOJTMIeCTBa
08 BellecTBa, 00bEMa, Macchl MO 1
U3BECTHOMY KOJIMYECTBY BEIECTBA,
00BEMY, Macce peareHTOB UIIH
MPOYKTOB PEAKIIHH
99 KonTtponsnas padota Ne 5 o reme 1 bu6bnuorexa [IOK
"Ctpoenue atoma. XMMHUYECKasl CBA3b" https://m.edso00.ru/00adb486
OBUIEE KOJIMYECTBO YACOB I10 99

[TPO'PAMME
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9 KVIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
TeMma ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero H3y4YeHHusi | o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcbl
but6mmoreka [IOK
1 CTpoeHne aTOMOB 1
P https://m.edsoo.ru/00adb59e
[TocnenoBaTenbHOCTD 3aMOJTHEHUS
2 3JICKTPOHHBIX OpOUTAICH aTOMOB 1 bubmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
MaJIbIX TIEPUOI0B
Oco0eHHOCTH 3aIOJTHEHUS
3 3JICKTPOHHBIX OpOUTAJICH aTOMOB 1 bubmorera [JOK
P p https://m.edsoo.ru/00adb6b6
00JIBIINX IEPUOIOB
4 CteneHb OKUCIIECHUS U BaJIEHTHOCTD 1
5 Bupl xuMuyeckon cBs3u 1 Bubmmorexa LIOK
A https://m.edsoo.ru/00adbac6
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1 bubnnorexa [IOK
CBsI3U. MeXMOJIEKYIsIpHbIE https://m.edso0.ru/00adbac6
B3aUMOJICHCTBUA
THIBI KPUCTAININYECKUX PEILIETOK,
7 0COOEHHOCTH CTPOCHUS 1
KpUCTAJUIMUYECKUX PEHIETOK
3aBHCUMOCTbH CBOMCTB BEIIECTBA OT
8 THITA KPUCTAITHYSCKOMN PEIIETKH U 1 bubmorera [JOK
P . P https://m.edsoo.ru/00adbac6
BHJIa XUMUYECKOM CBS3U
9 Kiaccudukamnums XuMUIeCKux 1 bu6nuorexa LIOK
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peaKuHﬁ 110 pa3JIMYHbIM IIPU3HAKaAM

https://m.edsoo.ru/00adbch0

10

DHepreTrKa XUMHYECKUX PEaKIuii.
TemnoBoii a3 ekt xumudeckoi
peaxiuu

11

BeruunciieHus mo TepMOXUMUYECKOMY
YPaBHEHUIO PEAKITUU: TEIZIOBOTO

3¢ exTa XUMUIECKON PEaKII|H T10
KOJINYECTBY BELIECTBA, MACCE HITU
00BeMy IpOpearupoBaBIIEro WIH
00pa30BaBIIETOCS BEIIECTBA

12

BerurcieHus o TepMOXHUMHYECKOMY
YPaBHEHUIO PEAKITUU: TEIJIOBOTO

s dexTa XUMUUECKON PEeaKIINH T10
KOJIMYECTBY BEILIECTBA, MACCE WIIH
00BEMY MTPOPEarupOBABILETO HITH
00pa3oBaBIIIETOCS BEIIECTBA

13

[TonsiTHE O CKOPOCTH XMMHUYECKOMN
peakuuu. 3aKOH JIEUCTBYIOIIMUX Macc

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

14

Oneprus aktuBauuu. [lonstue o
karanuze. GepmenTsl. IHrHOUTOPEI.

15

@DakTopsl, BIUAIOIINAE HA CKOPOCTh
XUMUYECKOU PEaKLUU

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

16

[TonsiTHE O XUMUUYECKOM PABHOBECHH,
npunuun Jle [larense

bu6nuorexa LIOK
https://m.edsoo.ru/00adc28c

17

@DakTOpPBI, BIUAIOIIKAE HA COCTOSTHUE
XUMHUYECKOI0 paBHOBECHS.
[Iporno3upoBanue BO3MOKHOCTH
IIPOTEKAHUS XUMHYECKHUX

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c
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MPEeBpaICHH B Pa3IMUHBIX YCIOBUIX

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHEIE

bu6nunorexa LIOK

18 peakuuu https://m.edsoo.ru/00adcade
19 BakHabie okucIUTEIN U but6mmoreka [JOK
BOCCTaHOBUTENM. [lepMaHranaT Kanus https://m.edsoo.ru/00adcade
CocraBiieHHe ypaBHEHUI
20 OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBLHBIX bubmuorexa [JOK
pEaKLHii C UCIIOJIB30BAHUEM METOIA https://m.edsoo.ru/00adcade
3IEKTPOHHOTO OanaHca
[Ipaktuueckas padota Ne 1. Pemenue
21 AKCTIIEPUMEHTAIBHBIX 3a71a4 110 TEME
«OKHUCTUTENHLHO-BOCCTAHOBUTEIbHBIE
peaKIN»
Kontponbnas padota Ne 1 o teme
22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUN»
23 PaCTBopeHHf: KaK QHU3uKo-
XUMHUYECKHI MPoLecc
24 DNEKTPOIUTHI U HEIJIEKTPOIUTHI bubamorexa [IOK
https://m.edsoo.ru/00adcd68
o5 Teopust IIEKTPOIIUTUYECKOU bubnnorexa [IOK
JTUCCOINAIINU https://m.edsoo.ru/00adcd68
26 DIIEKTPOTUTHYECKAs JUCCOIMALIHS bubnmnoreka [JOK
KHCJIOT, OCHOBAaHWH U COJIeH https://m.edso0.ru/00adcd68
bu6nunorexa LIOK
21 Peaiauyt HORROro 06MeHa https://m.edso00.ru/00add448
08 CBolicTBa KHCIIOT, OCHOBAHHMH U bubmuorexa [IOK

COJICH B CBETE MPECTABICHUN 00

https://m.edsoo.ru/00add5d8
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BHCKTPOHHTHQGCKOﬁ Jucconuanmu

29 KauecTBeHHBIC peaKIui Ha HOHBI bubmorexa HOK
peaktt https://m.edsoo.ru/00add8b2
[paktuyeckast pabota Ne 2. Pemenue
30 AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmmorexa [IOK
p A https://m.edsoo.ru/00addbfa
«INEKTPOIUTHYCCKAS TUCCOLTUALIHS
bu6mmoreka LIOK
1 r i
3 HAPOIHS CoTIeH https://m.edsoo.ru/00add9d4
32 HonHble ypaBHEHUS TUIPOJIM3a COIei bubmorexa LIOK
P AP https://m.edsoo.ru/00add9d4
[Ipaktuueckas padota Ne 3. Permenue
33 IKCIIEPUMEHTAIILHBIX 337124 110 TeME
«I'upponus conein»
KonTtpomnbnas padota Ne 2 o reme
34 "DIIEKTPONMTHYCCKAS TUCCOLHAIUS bubmorera [JOK
P 8 Har N https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX
35 OO0mrast XxapaKTepUCTHKa HEMETAIUIOB
bubnuorexa [IOK
36
OO1mas xapakTepHCTHKA rajloreHoR https://m.edsoo.ru/00addfe2
37 XUMHUYECKUE CBOMCTBA TaJIOTCHOB. bubmuorexa [IOK
XHUMHYECKHE CBOMCTBA XJIOpa https://m.edsoo.ru/00addfe2
Xnopooaopoa. CosisiHasi KUCJIOTA.
38 Bancieﬁnfng cnoe WHEHHS XJI0pa U UX bubmorera [JOK
. P https://m.edsoo.ru/00ade104
HaXO0XXJIEHHE B MPUPO/IC
[IpaxTrueckas padora Ne 4 o Teme
39 "TTomyyeHue COJNTHOW KMCIIOTBI bubmorexa OK
YHACHHE €O . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOWCTB
40 Brruncienus mo ypaBHEHUSIM bubmuorexa [IOK
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XUMHUYECKHMX PEAKIHH, eCIM OJHH UX
peareHTOB J1aH B M30BITKE

https://m.edsoo.ru/00ade488

OOmrast XxapaKTepHUCTHKA 3JIEMEHTOB
VIA-rpynnel. CTpoeHHe U CBOWCTBA

but6mmoreka [IOK

41
MIPOCTOIO BEILIECTBA CEPHI. https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIUMUKALIMY CEPBI
CepoBoaopoj, cTpoeHue, puzndeckue bubnnoreka [JOK
42 .
Y XUMHYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
bu6nunorexa LIOK
43 Oxkcupl cepsl
A p https://m.edsoo.ru/00adea28
bu6mmoreka [IOK
44 CepHast KUCJIOTa U €€ COJIA
p https://m.edsoo.ru/00adea28
[IpoMBIIIIIEHHOE NTOTYyYEHUE CEPHOU
KH1cioTel. Haxoxaenue cepol U Ux
45 COEIMHEHUN B IpUPOTe. XUMUAYECKOE Bubmorexa ITOK
PHPOZE. . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpYKaroUIeil cpebl
COCIMHEHUSIMU CEPBI.
Boruucnenust Macchl IpoayKTa
46 pEeaKIru MO U3BECTHON MacCOBOM bu6mmoreka LIOK
(06BEémHOI) none (%) ero BeIXOJA OT https://m.edsoo.ru/00adec8a
TEOPETHUECKH BO3MOKHOTO
OO01mas xapaKTepUCTHKA JIEMEHTOB
47 VA - rpynnsl. A30T, bubnnorexa [IOK
pacrpocTpaHEHHe B MPUPOJIE, https://m.edsoo.ru/00adeea6
(buzndyecKkue U XUMHUYECKHE CBOMCTBA
48 AmMUak, ero GuzndecKue u bu6muoteka LIOK

XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf004

49

Coyin aMMOHUA
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[IpakTtrueckas padbora Ne 5 o Teme

50 "Tlony4yeHne aMMHaKa, U3y4eHUe ero bubmmorexa [IOK
o | ek https://m.edso0.ru/00adf180
CBOWCTB
51 Oxkcuabl a3oTa
bubmuorexa [IOK
52 A3OTHAS KHCIOTA https://m.edso00.ru/00adf306
Hutpatel. Xumuueckoe 3arpsa3HeHue
53 OKPYKAOIICH CPelIbl COCTMHCHUSMHA bubmmorexa [IOK
24 P https://m.edso00.ru/00adf518
azora
54 docdop, amIOTPOITHBIE bubnmoreka [JOK
Moaudukamuu Gocdopa https://m.edsoo.ru/00adf68a
55 Oxcunst hocdopa (I, V) u bu6muoteka LIOK
(docdopHas kucnora https://m.edsoo.ru/00adf68a
[TonsiTe 0 MUHEpANTBHBIX
56 ynoOpeHusX. 3arpsa3HeHue bubnnoreka [JOK
MIPUPOJIHBIX BOJOEMOB COCTUHEHUAMU https://m.edsoo.ru/00adfc20
azota u gocgopa
57 Yriepon, ero aJsIOTPOITHBIC bubnmoreka [JOK
MoaUUKAIIIN U CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepojaa, ux Gpusndeckue u
58 XHMHYECKHE CBOMCTBA. bu6mmoreka [IOK
DKOJIOTHYECKUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHaIoM yrieposa (1V)
[IpaxTrueckue padotel Ne 6 o Teme
59 "TTomyuenue okcuna yriepona (1V) u bubmmorexa [IOK
_ . yf, P https://m.eds00.ru/00ae027e
M3Y4YEeHHE €ro CBOICTB
60 VYTosbHas KUCIIOTA U €€ COJH bubamorera LOK

https://m.edso0.ru/00ae006¢
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61

[lepBoHayanbHbIE MOHATHUS 00
OpraHMYECKHX BEIIECTBAX KakK O
COEIMHEHUSX yriepoaa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

62

TTousgTtre 0 OMOIOTMYECKH BAXKHBIX
OPraHUYECKHX BEIECTBAX — XKHUpaX,
OenKax | yriieBojiax

63

Kpemuuii, ero pusndeckue u
XUMUYECKHE CBOWCTBA

bubnuorexa [IOK
https://m.edso00.ru/00ae080a

64

Oxcun kpemuus (1V), kpemuuenas
KHCJIOTA, CUIINKATHI

bu6mmoreka [IOK
https://m.edso0.ru/00ae080a

65

66

[IpaxTrueckas pabora Ne7. Pemenue
SKCHEPUMEHTAIBHBIX 3314 110 TEME
«Baxxneiine HeMeTalIbl U UX
COCIUHCHUS

Breruucnenust macchl (00bEMa; H.Y.)
NPOJYKTa PeaKIMy 110 JaHHOM Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIepIKaIIEero OIpeIeaEHHYIO
MAaCCOBYIO JOJIIO TPUMECEH

butmmoreka [JOK
https://m.edso0.ru/00ae0bf2

67

Kontponsnas padota Ne 3 o teme
«BaxgeuIme HeMeTalJIbl U UX
COETUHEHUAY.

bubnuorexa LIOK
https://m.edsoo.ru/00ae0el18

68

OO6mas xapakTepUCTUKa XUMHUECKUX
9JIEMEHTOB — METAJIOB Ha
OCHOBaHMH UX IoJoxeHus B [ICXD
J.. Menneneea. Metamnnueckast
CBSI3b U METAJNINYECKAas
KpUCTaJUTMUECKas pelieTka.
dusnyeckue CBOMCTBAa METAJIIIOB

bu6nunorexa LIOK
https://m.edsoo.ru/00ael03e
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69 O01me XuMAYeCKHUE CBOMCTBA bubmuorexa [IOK
METaJIIOB https://m.edso00.ru/00ae1156
70 OO61mue criocoOb! OTYICHUS bubnnorexa [IOK
MeTaJuioB, MeTasuTyprusi. CriiaBbl https://m.edso00.ru/00ae1156
DIIEKTPOJIN3 PACILIABOB M PACTBOPOB
71 COJIEH KaK OJVH M3 CIIOCO00B
MOJTy4EHUS] METAIIJIOB
72 [TonsaTHe 0 KOPPO3UU METAIIJIOB bubmorexa LIOK
PP https://m.edso00.ru/00ae1278
73 Mertamnst A-rpynmn. [llenounsie bubnmoreka [JOK
METAJLITbI https://m.edsoo.ru/00ae14b2
74 Haxoxnenue B npupoje. CoiicTBa bu6muoteka LIOK
MIEJIOYHBIX METAJIIIOB https://m.edso00.ru/00ae14b2
75 OKcuabl ¥ THAPOKCH]IBI HATPUS U bubnmoreka [JOK
KaJus https://m.edso0o.ru/00ae14b2
bubmuorexa [IOK
7
6 [l{enorrosemenbble MeTaILIbI https://m.edso0.ru/00ae15e8
77 Baxwnerive coeMHEeHUs KaablIus, bubmuorexa [IOK
CBOICTBA, TPUMEHEHUE https://m.edsoo.ru/00ae15e8
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [IOK
78
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTrueckas padora Ne 8 mo Teme
79 "X&cTKOoCTh BOIBI U METOMBI €6 bubmmorexa LIOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nunorexa LIOK
80 An i
FOMHHIH https://m.edsoo.ru/00aelc64
81 AmpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

TUAPOKCH/IA aTFOMUHUS

https://m.edsoo.ru/00aelc64
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[Huak. AMdoTepHBIE CBOHCTBA OKCHIA

82 U TUJIPOKCH]IA [IMHKA
83 Weneso bubmuorexa [IOK
https://m.edso0.ru/00ae1d86
84 Oxcupl, TMIPOKCHUIBI U COJIN JKEJle3a bubnnorexa [IOK
(11 u xeme3a (1) https://m.edsoo.ru/00ae35e6
[paktuyeckas pabora Ne 9. Pemenue
DKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bu6mmoteka LIOK
85 .
«BaxHeunue MeTajiibl U uX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
86 PaznuuHbie THTTBI BEIYUCIICHUM 110 bubmuorexa [IOK
YPaBHEHUSM XUMHUYECKHX PEAKIUN https://m.edso00.ru/00ae1750
87 O0600611eHNe U cCCTeMaTU3alus
3HAHUU
Kontponbnas padota Ne 4 o teme
88 «BakHeWIe MEeTaJUTBl i UX
COEIMHEHUS
89 be3onacHoe ucnosib30BaHUE BELIECTB bubnmoreka [JOK
U XUMHYECKUX PEAKIUN B OBITY https://m.edsoo.ru/00ae3f50
90 HoBsie MaTepHanbl ¥ TEXHOJIOTHH.
[IpuHIMIIBI «3ETEHON XUMUM
91 XUMHS ¥ 3J0POBbE
XUMHUYECKOE 3arpsi3HEHUE
92 okpyxaroieit cpeasl. [lonarue o bubnnorexa [IOK
MPEJIEJIBHO TOIYyCTUMOM https://m.edso00.ru/00ae4270
koH1eHTparuu Bemects (I1J1K)
93 DKoJoru4ecKue npooiemsl, bubnmnoreka [JOK

CBsI3aHHBIC C COCAMHCHUSIMH

https://m.edsoo.ru/00ae4270
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yTIIepoia, a30Ta, CepPhl, THKETBIX
MeTaioB.Pob Xumun B permeHnn
9KOJIOTMYECKUX IPo0IIeM

94

[lepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKHX AJIEMEHTOB B CBETE
TEOPUU CTPOEHHUS aTOMa

95

CrtpoeHue BeniecTBa B TBEPAOM,

KUIKOM U I‘a3006p3.3HOM COCTOSAHHH.

Bunn xuMudeckon cBsI3H.
3aBUCHUMOCTE CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUTMYECKOMN PEIIeTKU U
BHUJAa XUMHUYECKOU CBI3U

96

Knaccuduxanus XuMH4eckux
peaxiuii Mo pasInYHbIM IIPU3HAKAM

97

BrrunciieHust mo XuMU4eCKUM
YpaBHECHUSM

98

CBoOMCTBa KHCIOT, OCHOBAaHUM U
COJICH B CBETE MPECTABICHUN 00
3JIEKTPOJIUTUYECKON JUCCOIHAIIIN 1
OKHCJINTEIbHO-BOCCTAHOBUTEIIHHEIX
peakusax

99

CBoiicTBa KMCIIOT, OCHOBaHUH U
COJICH B CBETE MPECTABICHUNA 00
AIEKTPOIUTHICCKON TUCCOIMAIINN 1
OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKuusax

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

99




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 kiacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3nos A. A. u apyrue;
non penakiueit Jlyauna B.B., Akimoneproe o61miectBo «3marenbeTBo
«IIpocBemenue»

* Xumus, 9 kinacc/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A. A. u apyrue;
non penakiueit Jlynuna B.B., AkimonepHoe o61iectBo «M3narenbcTro

«HpOCBGHIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. Meroauueckoe nmocobue k yueoOnuky B. B. Epemuna, H. E. Ky3sMmenko, A.
A [po3znosa, B. B. JIlynuna «Xumus.8 kiacc» (aBropst B. B. Epemun, A. A.
Hpoznos, 3. FO. Kepumos).

2. Meronuueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3sMmenko, A.
A [po3nora, B. B. Jlynuna «Xumus. 9 knace» (aBtopsl B. B. Epemun, A. A.
Hpoznos, 3. FO. Kepumos).

3. KoHTponbsHbIE U TpOBEpOUHbIE Pad0Thl. «XUMHU.8 Kiacc» (aBTopsl B. B.
Epemun, A. A. JIpo3z1oB).

4. KoHTpoJbHbBIC U TPOBEPOUHBIE pabOThI. «XuUMHS.9 Ki1ace» (aBTopsl B. B.
Epemun, A. A. Ipo310B).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChI CETU
NHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/08
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