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HOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOrO oO0Imiero ooOpazoBaHus (yriyOJIEHHBIH
YPOBEHb) COCTaBJEHA HA OCHOBE TpeOOBAaHUM K pPe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo XxumMuM pa3zpaboTaHa C LETbI0 OKa3aHUs METOJUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1o XxuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTebHOe IPEIMETHOE COJIEpPIKaHue, €r0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeiesieHHe 10  KjaccaMm, PEKOMEHAYEMYIO
[OCJIEIOBATEIbHOCTh  MU3YYEHHS] XHUMHHM C YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO Tpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpamme 10 XUMHH — YYUTBIBAKOTCS
BO3MOXKHOCTH Y4YEOHOTO MpeAMeTa B peanu3ali TpeOOBaHW K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIbHON  JI€ATEIbHOCTU
00y4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

N3yuyeHne XUMHUM HA YpPOBHE OCHOBHOro 00miero oOpa3oBaHUs
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO MOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEpECcOB OOydaroIluXcs, Ha NPOAODKEHHE OOY4YeHHS Ha YpPOBHE CPEIHEro
o011iero oOpa3oBaHusl.

3HaHME XUMHH CIY)KUT OCHOBOW I (POPMHUPOBAHUS MHPOBO33PEHUS
oOyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaAIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaOT POPMUPYEMbIE XUMHUEH MPEICTABICHHS O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MYTAX PEUICHHs TI00ATbHBIX MPOOJIEM YCTOWMYMBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, HSHEPreTUYECKOW, NPOAOBOJIBCTBEHHOM
po0seM, MpooOJIEMbI IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUS.

N3yuyeHne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  caMOpa3BUTUSL U
dbopmMupoBaHusl  KyJbTyphl  JUYHOCTH  OOydawIuxcsi, uX oOmel u
(GYHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENIbHOM Yy4eOHOH  JedaTenbHOCTH,
HKCIEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX KaK B
MIOBCETHEBHOM JKU3HM, TaK U B IPOGECCUOHATLHON ACSITEbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIbI U YETIOBEKA, SIBISETCS KIIFOYEBBIM HTANlOM B
(bopMHpPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyJaOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B AIKOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUMBAIOTCS CICIIHM(PUKON
cCollep KaHUsl TpeIMeTa, KOTOPBIN SBISETCS NEAaroruyeckd aJaanTUPOBAHHBIM
OTpaXEHUEM ONPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbIi Kypc XMMUKA OCHOBHOTO OOIIIETr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI IEPBOHAYATIBHBIX MOHITUN XUMUU, OCHOB
HEOPraHUYECKOM XMMHUHU, OCHOBOIMOJIAraloluX MPEACTaBICHUM OOIIe XUMHUM U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CrpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOpPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUITY MOCIEA0BATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

YYE€HUSI O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPAx;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B 0CHOBY TeOpeTMYECKHX 3HAHUM MOJOKEHBI AMIUPUUYECKH TOJTyYCHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyromMy W 0O0€CHeuYMBaIOT OOY4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHME  coOfepKaHUsT MOpOrpaMMbl MO  XHUMHUU  MIPOUCXOAUT €
WCIOJB30BAaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY>Karolud Mup, Ouonorus, (usvka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMMa ocHOBHOro 001Iero 00pa3oBaHHUA MO XUMHUHU (YrITyONEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHEHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECIeYeHUE YCIMEIIHOTO
oOydeHHs Ha CIEQYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenunanys  oOydeHus,  BKIOYarouias  NpoQWIbHYIO  MOATOTOBKY



oOyyarolmuxcs M TOCIEAyIoIlee CaMOOIpeAeieHHe B BBIOOpE HAmpaBICHUS
oOyueHus B IpoUIbHBIX KJIaccax.

VYriyOonéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET — pealv3alid  3a1ad
npodeccuoHaNbHON OpUEHTAIIMY U HAIIPaBJIeHO Ha MPEA0CTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi MpOSIBUTh CBOM HMHTEIJICKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIpW  HW3Y4YEHUH Y4YeOHOTOo TpeaMera, HEOOXOAUMBIC IS
MPOJIOIKEHUS 00pa30BaHUS U JabHEHIIIEH TPYI0BOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
UCIIOJIb30BAaHUSI B 00pa30BaTENIbHBIX OPTaHMU3AIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MPO(PHIBHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'O0 €CTECTBO3HAHUS, OO0JIACTH MPAKTHUYECKON NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IpPEeIMETAa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOLICHUH K HAYYHBIM
METoJaM TIO3HaHMSI TMpPH M3YyYEHUM BEIIECTB W XUMHUYECKUX pEeakUui,
(OpMHpPOBAaHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUN M CIOCOOOB JIESITEIbHOCTH
U UX MPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IPaBUJ 0€30MacHOro OOpalleHHsl C BELIeCTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPaXKarOT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JTUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpHI.

M3yyeHue XMMUM HAPaBIICHO HA TOCTUKEHUE CIEYIOUIUX LIeNEeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

dbopMHpOBaHHE  CHUCTEMBl XUMHUYECKMX 3HAHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

npuoOIIeHNEe OO0YyYarolmMXCsl K CaMOCTOSITEIbHOW TO3HABaTEIbHOM U
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
(dbopMHpoBaHHEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmel  (QYHKIIMOHATILHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH U OLEHUBATH SIBJICHUS
OKpPYXAaIOIEro MHUpAa, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSATh WX MPU PEIMICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOYYarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEeIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBallMd K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABJICHHOCTHU JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWW B JKM3HHU YEIIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTHMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY’KaIOUIEN CPEE U 3I0POBBIO JIFOACH;

npuoOpeTeHrne 00YYaIOIMMHUCS OMBbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl Pa3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrnyOonénnoe m3ydeHune ydeOHOTo mpeamera «Xumus» orBoautcs 102
yaca B 8 kiacce u 99 yacoB B 9 kiacce (3 daca B Heneno), Bcero 201 yac 3a nBa
rojia 00y4JeHus.



COAEPXKXAHUE OBYUYEHUA
8 KVIACC

IlepBoHavajibHbIe XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW AESTEIbHOCTU
yenoBeka. [Ipeamer xumun. Ponp xuMuu B XKM3HM 4enoBeka. KpaTkue cBeaeHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Terna u
BemiectBa. Duznueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATpEratHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUUECKHX M HSMIMPHUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX Haykax. I[IpeacraBieHHss 0 HAyYHOM NO3HAHMHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCIIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHue. [IpencraBieHuss 0 HaydHOM IMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHbl€ (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMHUYECKUMH BemlecTBamu. OO0opymaoBaHue
IIKOJIbHOW XHMMHUYecKor Jaboparopuu. [IpaBumia Oe3omacHoro oOpamieHus ¢
BEILLECTBAMH U JTJAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecH. [IpuposHbie cMecu: BO3AyX, MPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPAIbI. [IoHATHE O TOMOTEHHBIX
U TeTepOTeHHbIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
31eMeHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. IIpOCThie U CIOKHBIE BEIIECTBA.
Mertamnel u HeMmeTtauibl. BemecrBa MOJIEKYJSIPHOITO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckasi ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB T10
dbopmynam OMHApHBIX COEOUHEHUMH U cocTaBieHHe (GOpMyd OWHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi 40JII XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxienue npocTeiiiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas 10JIA
XUMUYECKOTO dJIEMEHTa B COCIMHEHHH. HaxoxaeHue mpocrteiiiei (popMyIbl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

DuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust npoTeKaHUs XUMHUYECKUX peakinil. 3aKOH COXPaHEHHUsI MacChl BEUIECTB.
AToMHO-MoneKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHocoBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKON TIOCYZ0i, C MpaBWiiaMu pabOThl B JIabopaTopuu W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM  oOOpynoBaHueM. I3ydyeHue u omnucaHue
¢uznyecKkux CBOIMCTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTasioB. HaOmionenne ¢Qusmueckux (IUtaBlieHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XUMHUYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJbI WM
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslamMu BELIECTB
KoiauuecTBOM | Mmonbs. HaOmrogeHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKEeHHE caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau (1) npum
HarpeBaHuM, B3auMoOJeicTBUE Xkene3a ¢ pacTtBopoMm cosnu menu (II). M3yuenue
Coco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0  MarHuta, (UIbTpOBAHUE,
BbIIIApUBaHUE, JUCTUILISALUS, XpoMaTorpadus), IpoBeIeHNE OYUCTKH TOBAPEHHOM
coqu. HabmroneHne u onuvcaHue ONBbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCBhl.

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

[IpencraBnenuss o razax. Bo3gyx — cMech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABorazipo. MosapHbiii  00b€M ra30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
U3BECTHOM OTHOCUTENbHOM MIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxkaenue kuciopona B
npupoze, puznyeckue u XUMHYECKUE CBOWMCTBA (pEaklUd TOPEHUSI U OKHUCIICHHUS ).
[Iponiecchl okucneHus B kuBoil mpupone. Oxkcuabl. [IpuMeHeHue Kuciopona.
Crioco0b! Momy4YeHus! KUCIopoa B JIaOopaTOpUH U MPOMBINIIEHHOCTH. [loHsATHe 0
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpomnHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YeHUE [JIs JKUBBIX
OpraHn3MoB. PazpylieHre 030HOBOTO CJOSI.

TernoBo# »h(dEKT XUMHUUECKOW pEakluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M 3HAOTEpMHUYECKHE peakuuu. Tomnuo. Mcnons3oBaHue yriisi 1 ME€TaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapuukoBoM 3 dexre.

Bomopon — »nemeHT W mpocTtoe BemecTtBOo. HaxoxkaeHue Bomopona B
npupone, (u3MUecKue U XHUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Memnonp3oBanne BOJOPOJa B Ka4eCTBE
TOIJIUBA.



Bonma. dusnueckue cBoucrBa BoAbl. Boma kak pactBopurens. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIMIEHHBIE PACTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CrniocoObl BbhIpaXeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoicTBa Bojabl. [loHstne 00 ocHoBaHusx. [lonstue 00
MHIMKaTOpax. KpyroBopoT BoAbl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIC) W
HeconeoOpazyomue. MexayHapoaHass HOMEHKIIAaTypa OKCUAOB. TpuBuanbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJICHCTBUE C BOJAOW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapolHass HOMEHKJIaTypa U
TPUBHAJIbHbIE Ha3BaHUs KUCIOT. PU3MYECKHE W XUMHUYECKHE CBOMCTBA KHUCIIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIENOYM W HEPACTBOPUMbIC
OCHOBaHUA. MexXIyHapoIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIE Ha3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMH) M CIOcoObl mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTydYeHHsl. AM(OTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Comu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuaibHble Ha3BaHus cosiel. Duszndeckue u
XapaKTepHblE XMMHUYECKHE CBOWCTBA Ha mpuMepe cpenHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEAECIICHUE COAEPKAHUSI KUCIOPO/Ia B BO3LYXE;

MOJIy4eHHUE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIeHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U ONKMCAHUE X CBOMCTB;

nojiyueHue, coOMpaHHe, pacrno3HaBaHUE U H3YYEHHE CBOWMCTB BOJOPOAA
(ropenue);

B3aMMoO/IelicTBHE Bojopoa ¢ okcuioM menu (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMsSI BEIIECTB C  Pa3IUYHOM
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JI€N PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OINPEAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIBIIEM);

ONPENIEIICHNE PACTBOPOB KUCJIOT U IIEJIOYEHN C IOMOIIBIO NHINKATOPOB;

UCCIIeJOBaHHE 00pa3L0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (I1) ¢ pactBopoM cepHOI KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajuia
JIPYTUM U3 PacTBOpa COJIH;

B3aMMOJICUCTBHE TMAPOKCUIA IMHKA C PAaCTBOPaMU KUCJIOT U LIEJIOYEH;

pelIeHUEe OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPTraHUYECKUX COCIUHEHUIN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckasi cucreMa XHUMHYECKHX
jemeHTOB /I. U. MenaesieeBa

Crpoenne aTromoB. XuMHUYecKas CBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE
pEeaKkLyuy.

[lepBble TOMBITKM KIAacCU(PUKAIMU XUMUYECKHUX djeMeHTOB. [loHsiTue o
rpynnax (CeMencTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaX, MHEPTHBIX (OJaropoJHbIX) razax. OJIEMEHTHI, KOTOpbIe
00pa3yroT aM(OTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnonnueckuit 3aKOH. OTtkpsblITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M. Mengeneesa.
Koporkonepuoanas w jiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. Ilepronbl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB atoMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBIL. DJNEKTPOHHAsE OpOUTaIb. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
aToma: s-, p-, d-opOutamu. DNEKTPOHHBIE KOH(PUTYpAIUd U DJICKTPOHHO-
rpaduyeckue ¢GopmMysbl atromMoB. PU3HYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnbl 3jaeMeHTa. CTpoeHUe 3IEKTPOHHBIX 000JI0YEeK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepnoanueckoi cuctemel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, MOAYPOBHSM H
opouransm. Gusnueckuii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUYECKUX JIEMEHTOB B
nepuoAax W rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkenuto B [lepunonnueckoin cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckol CHCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W mnpakTtuku. [[. M. MeHmeneeB — y4eHbIM U
IpaKJaHUH.

ONEeKTpOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBA3b.
Buapl XMMHYECKOM CBS3M: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBSI3b, MOHHAs CBs3b. MexaHHW3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BewiecTB. KaTnoHsl u
AHUOHBI.

Kpucramnnueckue wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAaHOBIEHUA. OKUCIUTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHUM IPOCTBIX OKUCIHUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaiaHca.

OKCNEPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHHUE C 00pa3liaMyi METaJJIOB U HEMETAILJIOB,;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IPHU TOMOIIA PHUCYHKOB, MOJEINEM,
AIEKTPOHHBIX U CTPYKTYPHBIX (HhOPMYJI;

IIPOBEJEHUE  OIIBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakuu pas3ioKeHUs, COSTUHEHMS).

MexnpeaMeTHble CBSA3H

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHSATHM, TAK ¥ NIOHATUHN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: ABJIeHUE (IPOLECC), Hay4HbIN (aKT,
rUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKAIMs, MMePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®dusuka: sABIEHUS NTPUPOIbI, (QUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
¢uznyeckue BEIUYUHBI, €IWHUIBI H3MEpeHus, 00bEM, Macca, arperaTHbIe
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3apsiJi, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadusi: armocdepa, rumpocdepa, MHHEpadbl, TOPHBIC MOPOIbI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuomnorust: TexHOchepa, MPOU3BOJICTBO, XUMUICCKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue W yriyOieHHe 3HAaHUW OCHOBHBIX pPas3elioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNel aToMOB Majbix mepuoaoB. OcoOeHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHUMUYECKHMX DSJIEMEHTOB B CBETE NPEACTABICHUNA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCTh. lIpenacraBieHue o
IIEPUOIUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX DJIEMEHTOB
(9MIEKTPOOTPUIIATETHHOCTb, OKHCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCHUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BeiiectBa B TBEpPIOM, >KUJIKOM W Tra3000pa3zHOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHas (HEMoJspHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PEUIETOK — aTOMHAsi, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIui MO pa3IMyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy Y4YacTBYIOIIMX B pPEakUWUd BELIECTB, MO TemIoBoMy 3¢GdeKTy, 1o
W3MEHEHUIO CTETICHEH OKHUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIEeCTB).

DNeMeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TeroBoil 3pdeKkT XuMHUUEeCKOr peakiuu. IK30- U IHIOTEPMHUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bprancnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@DakTopbl, BIAUSIOLIME HA CKOPOCTh XMMHYECKOW PEaKLMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanusze. epmeHThl. THTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHUYECKOM paBHOBecuu, nmpuHuun Jle Illarenbe. VYcnoBusi cMenieHus
XUMHYECKOTO paBHOBeCHS. PaKTOPBI, BIMSIOIIME HA COCTOSHUE XMMHUYECKOTO
paBHOBecus. I[IporHo3supoBaHrMe  BO3MOXHOCTHM  NIPOTEKAaHHUSI  XHUMHYECKHUX
MpPEBpAIllCHU B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIC peaKkuu. OkucauTenbHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

OJIEKTPOJINTHYECKAsA JIHucconmanus. XUMHUYECKHE pPEakIMM B PacTBOpax.
Teopus  SIEKTPOJIMTUYECKOM  AUCcOLMAanMM. PacTBopeHne Kak  (U3MKO-
XUMHYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIPATAX. DIEKTPOJIATHI
U HEIEKTpOIuThl. KaTWOHBI, aHMOHBI. MeEXaHW3M JHCCOLMALMU BEIIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHblE M cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpoOu3BENEHUE BOJBI.
Bonoponueiii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJUTHYECKAS AUCCOLHMALUS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakuiun nonHoro ooMeHa. Y clioBHs MPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa.
MonekynsipHble, IOJIHbIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakinii. CBoiicTBa
KHCJIOT, OCHOBaHHWI W COJiell B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTtBeHHbIE peakiMi Ha NOHBI.

I'mppoim3 conei. loHHbIE ypaBHEHUs THAPOJINA3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB H
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKLUU OT BO3IEUCTBHUSA
pa3nTUYHBIX (PAKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

IIPOBEJICHUE ONBITOB, WUIIIOCTPUPYIOIIUX MNPU3HAKA NPOTEKAHUS PEaKLMid
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JITAKMyca, METHJIOpamkKa U (eHon(Tarenna) ais
OINpPEENICHHS XapaKTepa Cpeibl B paCTBOpPaxX KUCJIOT, OCHOBAHUI U COJIEH;

MPOBEJCHUE  OMNBITOB, WJUIIOCTPUPYIOUIUX  MIPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEeAKIUH (TOPEHHE, PEAKIIMK PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KadeCTBEHHBIX
pPEaKIHil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENBHO-
BOCCTAHOBUTEJbHBIE peakuum», «l'mapomus conei», «DIEKTPOJUTHYECKAs
JACCOLAALTUSY.

HemeTauibl 1 X cOeIMHEHUS

OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTawioB. CpaBHHUTENbHAs XapaKTEPHUCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBME €  MeETalUlaMH, HEMeTa/llaMH,  BOJIOM,  IIEJI0YaMu).
XmopoBonopoa. CoJiiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJY4YEHHE,
NpuMeHEHue. JlelicTBHE XJjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl W HX  Haxoxiaenue B npupone. llonstne o
KHCJIOPOJCOIEPAKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE CTEICHH
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMH, MeETaJJlaMU, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kuciotamu). CepoBOJOpoA, CTpoeHue, GUMYECKUE W
XUMUYECKHE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, Quznueckue U XUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KuciaoT u cneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIINH, JIeKAIIUe B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XMUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI M cynbdaroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cynbGua- U cyiabdar-annonsl. HaxoxxaeHue cepbl U ee
COEOMHEHUN B mOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COETMHEHUSIMHU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/yXa), CIOcoObl €ro
peAOTBPAICHUSI.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

A3oT, pacmpocTpaHeHuEe B Mpupojne, (PU3MyecKkne U XUMUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHUCIIEHUE,
OCHOBHBIC CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHEHHE © TOJyYCHHE B
7a0opaTopud U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHus. Conu aMMOHHUSA, UX (U3UYECKHE U XUMHUYECKUE
CBOMCTBa (pa3ioXKeHUWE U B3aMMOJECHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHas peakuust Ha MoHBI ammoHusA. Oxcunel azorta (I, II, III, IV, V).
A3zoTtucTtas Kkuciaota. A30THasI KUCIIOTa, €€ ModydeHne, GU3nIecKue U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENs Kiacca KHUCIOT W cruenuduueckue),
npuMeHeHne. XUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE MOJIYYCHHS a30THOMN
KHUCIIOTHI B TIPOMBITINIEHHOCTH. HuTpaTsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XWUMHUYECKOEC 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSAMH a30Ta (KHUCIOTHBIC JOXIHM, 3arpsA3HCHHE BO3/ayXa, IOYBBI M
BOJIOEMOB).

®ochop, ammorponubie wmonudukanmu (ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHCIIOPOJIOM, TaJIOTeHaMH1, KOHIICHTPUPOBAHHBIMH a30THOW M CEPHON KHCJIOTaMU).
Oxcunpl pochopa (III, V), dochopHas kucnora, puznueckne M XUMHUECKHUE
cBoiicTBa, nonyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpeacraBienus
o ranorenuaax docdopa (111, V).

[lonsiTue o0  MHHEpanbHBIX  yAOOpeHHsiX. A3oTHbIe, (ochopHEbIE,
KOMILJIEKCHbIE yA00peHHsl. XHUMHUYECKOE 3arpsi3HEHUE OKpYXaroleh cpeabl
coeIMHEHUsAMHU a3oTa u docdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHN OKUCIICHUSI.

VYraepon, amnorponsbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKME U XUMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB
(B3aMMOJIeHiCTBHE C METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM M
cepHoit kucinoramu). [lonsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, nx GU3ndeckue U XMMHUYECKUE CBOMCTBA, JCHCTBUE HA KUBHIC
OpraHU3MBbI, MMOTYYCHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOIeMbl aTMochephl,
cBs3aHHble ¢ okcugaoM yriepona (IV). VYrompHas kucimora u ee Cojid, HX
bu3nYecKkue U XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX CcBoWcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, aleTHICH), 3TAHOJI, TJIMIEpPUH,
yKcycHas kuciota. [IpupoaHble HCTOYHUKH YTiIeBOAOPOAOB (YroJib, IPUPOIHBINA
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHe O OMOJOTUYECKU BaXKHBIX OPraHUYECKUX BEIIECTBaX — >KHUpax, Oeykax,
yIriaeBoJgax — M WX POJIM B JKU3HU YeloBeKa. EJAMHCTBO OpraHMYecKHX H
HEOPraHUYECKUX COEIMHEHU.

KpemHuii, ero ¢usmyeckue u XMMHUYECKHME CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJIaMH, KUCJIOPOJIOM, YIJIEPOJOM, TaJloreHamMu), MOJyYeHUuEe U MpPUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYECKUE M XUMUYECKUE CBOMCTBA, MOJIYYCHHUE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BaxkHellne CTpOUTeNbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. OO0mue npeacTaBieHuss 0 (GU3NIECKUX
Y XMMHUYECKUX CBOWCTBaxX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAIOIMUX (U3HMUECKHE M XUMHUUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOJAUA-UOHBI U
HaAOJIOICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe  mporlecca  OOyrJiMBaHUSI — caxapa  MOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIOTHI;

MPOBEICHNE KAYECTBEHHBIX peaKkiuid Ha CyabPua-, cyinbPuT- u cyibdar-
WOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE C (DU3MYECKMMU CBOMCTBaMHM a3zora, Qocpopa u uxX
COEJIMHEHUM, 00pa3liaMu a30THBIX U POCPOPHBIX yA0OpEHHUI;

MoJIy4eHHe, coOMpaHue, paclio3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ TpoueccoM aacopOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

MoJIy4eHHe, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

IIPOBEICHHE KauyeCTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-WUOHBI U
M3Y4YCHHE PU3HAKOB UX POTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBIIIJIEHHOCTH;

peleHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MeTtasibl M MX COCAUHEHMS

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Metaiel A- u b-
rpymn. CTpoeHHE IPOCTBIX BEIIECTB — METAJLIOB. MeTrammyeckas CBsI3b H
MeTaJllTN4ecKasi KpUCTAJUIMUEcKasl peuieTka (IpUMUTHBHAs KyOndyeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, I'PaHELICHTPUPOBaHHAs KyOHnueckas,
reKCaroHaJibHasi IJIOTHOYIIAKOBaHHAas). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXUMHYECKAW psl HANPSHKEHUN
MeTaiioB. O01Ime XuMudecke cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
crioco0oB moJyiyuyeHuss MerawioB. lloHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBbl (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHre MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anementoB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJECHHE B MPHUPOJE.
duznyeckre U XMMHYECKUE CBOWMCTBA (HAa MpUMeEpe HATpUsl U Kajusl), MOITyUYEHHE.
Oxcuapl ¥ THOPOKCHUIBI HATPUS U Kayns. [I[puMeHeHne MenoYHbIX METAIIIOB U UX
coequHeHu. bruonornueckas poyib HaTpUs U KaJIusl.

[Ilenoyno3emenpHbIE META/UIBl MAarHUM W KaJbLUWM: TIOJOKEHUE B
[Tepuomnueckon cucremMe xumuueckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHUE B Ipupoe. PU3NYECKUe U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHeWlnume coequHEHUs KalblUsd U Marius (OKCUJ, THIPOKCHUJ,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJABI U CHOCOOBI €€ YCTpaHEHHS.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: IostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIeHHWE B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amoMuHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmroMuHusA. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwvt b-2pynn

OOmast xapakTepUCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATrpYyMMH):
nojnoxxenne B llepuommueckor cucreme xumuuyeckux dnemeHtoB . U
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMepe CTPOCHHUS aTOMOB XpoMa, Meju, cepeOpa. BaneHTHbIe cOCTOSIHUSI aTOMOB
d-271€EMEHTOB, CTENIEHH OKHUCIEHUS AaTOMOB B COCAUHEHUAX. 3aBUCHMOCTH
KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTA B COCJIMHEHUHU (Ha MPUMEPE COCAMHEHUN XPOMa).
IlepBoHayYabHBIE ITPEACTABICHNUS O KOMIUIEKCHBIX COCAUHEHUSAX.

Menp 1 cepebpo: CTpoeHHe aTOMOB, CTENEHU OkucieHus. OOume KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHUIAX, THIPOKCUIAX U
COJIsIX, UX nmpuMeHeHuu. [IpeacrTaBiaeHnss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoklIeHune B Hpupoze.
du3nyecKkre 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conu xkenesa (I) u xenesa (III), mx cocras,
CBOMCTBa M moJiyueHHe. KauecTBeHHbIE peaklMM Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipor3BOACTBO YyryHa U CTalIu.
DKOJIOru4ecKue mpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpPUMEHTAIBHOE N3YUECHHUE BELIECTB U SIBJICHUI:

O3HaKOMJIEHWE ¢ oOpa3llaMy METAJIOB W CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHHUE MPOLIECCOB IEKTPOaM3a pacTBopoB xyuopuaa meau (1I) m
uoauzaa Kaivs, KOppO3UH METAJIIOB;

U3y4eHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (IV) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJbIHs, )KECTKON BOJIBI;

W3YYEHHE IIPOLIECCOB IIOIYYEHMS THUAPOKCUIOB JKEle3a, UX XUMHUYECKHUX
CBOJICTB,;



M3Yy4Y€HHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IFOMUHUS, IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJFOICHUE W OTHMCAaHUE OKpAIIMBaHUS TJIAMEHU MOHAMU HATPUSA, KaIHs U
KaJIbIIUS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

PEILICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U ux
COCIMHECHUS.

XuUMHA 4 OKPYKAKIIAs cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW XW3HM 4YeJIOBEKa. BakHeumue
BEII[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEILIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

Hogble maTepuanbl 1 TEXHOIOTUU. [[pUHIIUIIBI «3ETICHON XUMUWD).

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX JJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 3J0pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaloeh cpeibl. IKOJOTUYECKHE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIEpOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o [TIJIK. Ponp XuMuM B pelIEHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIC MaTepHalbl),
ONPEAEICHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOIEIMPOBAHUE MpolEcca
o0Opa30BaHUs KUCIIOTHOTO JO0X/IS, H3yUYCHHUE €0 BO3ACHCTBUS HA MaTEPHAIIBI.

IloBTOpeHne U 00001IeHNe 3HAHWMH OCHOBHBLIX pa3iejoB KypcoB 8-9
KJIACCOB

[Tepunonnueckuii 3akoH U [lepruognueckas cucTeMa XUMAYECKUX 3JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U TPYMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUU. Buabl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THMNA KPHUCTAJINYECKON
PEIIETKU U BU1a XUMHUYECKON CBA3U.

Kimaccupukanys XUMHUYECKHX PpEaKIUd 110 Pa3IMYHBIM  IIPHU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKHX IMPEBpAICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. [ maponms coseil. Peakuum okucieHwusi-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€H B CBETE MPEIACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIN (aKT,
rUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCUUKAIMs, MePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIMPOBAaHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepualbl.

®du3nka: BENIECTBO, TeNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEIIECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJTMYECKasi pelieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaJIHOAKTUBHOCTD, ab(a-, 0eTa- U raMMa-u3ayucHue,
AIEKTPUUYECKUN 3apsi/l, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKU, COJTHEUHBIN
CIIEKTP, pa3yioKeHUe OeJI0To CBETa B CIEKTP.

buonorus: sxocucrema, 6uochepa, GoToCHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEPAJIbHbIC  yIOOPEHUsl, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, MUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3EMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TT0 XVUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHON JEATEIbHOCTH 00pa30BaTebHONM OpraHu3alii B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
HEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHUs, CaMOPa3BUTHUS M COLMAIU3ALUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIIMpEeHUE OIbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPUYECKOMY HACIEIUI0, MOHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permnoxa;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO U B3aUMOTIOMOIIM B MpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE IMOBEICHUE U TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYNKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT' O MO3HAHUSA:

MUPOBO33PEHYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJIUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJOTO YeJIOBEKa
U TIPOU3BOJUTENBHBIX CHJI OOIECTBA B IIEJIOM, POJIM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTUS TPUPOJIHI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHUS W YPOBHSA NalbHEUIIETO
oOy4eHws;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHUS aJKOTOJs, HAPKOTUKOB, KypEHUS),
HEOOXOAMMOCTH COOJIONEHUS TIPaBUJI OE30MacHOCTH TMPU  OOpAIICHUH C
XUMUYECKMMU BEIIECTBAMH B YYECOHBIX U )KM3HEHHBIX CUTYyAIUsX;

5) Tpy10BOT0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHOUN MOTPEOHOCTH YEJIOBEKA M K MCCIICIOBATEIHCKOM JESITEIBHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU c(epbl, OCOZHAHHE BO3MOXHOCTH CaMOpEaM3allui B 3TON
cdepe;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

OCO3HaHHUE HEOOXOAMMOCTH OTHOIICHHS K MPUPOE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKpY’)KalolIel Cpelibl; OCO3HaHUE TIJI00AIbHOTO XapakTepa HSKOJOTHYECKUX
npoOeM U MyTel UX pEelIeHUs; CIOCOOHOCTh NMPUMEHSTh 3HAHUS, MOJTy4yaeMbIe
MIpU U3YYECHUU XUMHH, JUIsl PEUIEHUS 3aj]lad, CBS3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEINPUATHE JACHUCTBUM, IPUHOCAIIMX BPEH OKPYXKAIOIIEH CpeIe;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YalOIIMXCsA, OCBOMBIIMX MPOrpaMmy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpa U TMPOLECC MO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEpPTHUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMH IS TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJIEp)KaHHUS Yy4yeOHOTOo mpenmera, (HopMuUpOBaHUS



KOMIIETEHIIMH, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKOM  JEATEIBHOCTH
oOyuJaroluxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIb30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIE
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU ITOHSATHSIMH); aHAJIN3HUPOBATH,
CpaBHHUBaTh, 00001IaTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIINil; YCTaHABINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JIOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JCAyKTUBHBIC, 110 AHAJIOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
M3Yy4aeMBbIX MPOIECCaxX M SBICHUSX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJCIIH, UCIIOIB3yeMbIC B XMMHH, TIPEOOPA30BHIBAThH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIICHUN Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TMPEICTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PCAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIbCKOM ISATETLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpodiieMy, ONMPENeNsTh IeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MPOOJIEMBI; TIpeAIaraTh OMMCATEIBHYIO HIIH O0BSICHUTEIHHYIO THIIOTE3Y
U OCYHIICCTBIIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
MapamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS € OKCIEPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TIPOTHO3UPOBATH PE3YyJIbTATHI,
dbopmynrpoBaTh 0000IIEHNUS W BBIBOJABI MO PE3yJbTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHOMN padoTe;

Pabora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpMAIUU (HayIHO-

MOMyJsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE MOCOOWS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBAThH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSITh
pa3MyHble METOJAbl M (OPMYJIHMPOBATH 3ampoChl MpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIbHO BBIOMpATh ONTHUMAIBHYIO (QOpMY MpeICTaBICHHUS
uHdopmanuu (cxembl, rpa@uKd, IUarpaMMmbl, TaOJUIBl, PUCYHKH U JIpyrue
dbopMbl); yMEHUSI UCIOJIb30BAaTh HAYYHBIN $I3bIK B Kau€CTBE CPEICTBA pPabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYeCKHUe) 3HAKU U CHUMBOJIbI, (popMmyibl, aOOpeBHATypbl, HOMEHKIATYPY,
UCIIOJIB30BaTh U IMPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUHN):

MPECTABIATh TMOJTYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHON JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Mpe3eHTalueH
pEe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(MJIM) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOM TeM€e M BBICKA3bIBaTh UJIEH,
bopMyIUpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHUS TPEIJIOKEHHON
3a/1ayu.

2) ymeHus y4eOHOTO COTPYIHHYECTBA (TPyIIOBas KOMMYHHUKAITH):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: TUIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJib, paCHpeleisaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbI; BBHIMOJHATH CBOI 4YacTh pPabOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C JACHUCTBUSIMU JAPYIMX YICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMOJHEHHON pabOThI; peliaTh BO3HUKAIOUIUME MPOOJIEMbl Ha
OCHOBE ydeTa OOIIMX HHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHnr, OOMEHE MHEHHMSIMHU, «MO3TOBOM IITYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA HCﬁCTBHﬂMH
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaAMOKOHTPOJIA, CaAMOKOPPCKIHH, B TOM
qHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33JaYd: CAMOCTOSITENIBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMIIIHMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO pabOTy MPH pelIeHUH YIeOHON Min
UCCIIEIOBATENIbCKOM  3aJjaud; HAa  OCHOBE  MOJYYEHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHUS U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YyJbTATHl: COOTHOCUTH CBOM JIEHCTBUS C
IUIAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBISTh CAMOKOHTPOJIb JACSTEIbHOCTH;
KOPPEKTHPOBAThH CBOIO ESATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee COJepkKaTeabHOE
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YPOBHS, COIJIACOBAHBI MEXKIY
co0Oi, YTO MO3BOJIIET PEAINU30BHIBATH YIIyOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJIACcCOB, TaK M B paMKax pealu3allid HHIUBHIYaJIbHBIX
00pa30BaTeNbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzanud. Ilo 3aBepiieHHH peann3aluu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecsi CMOTYT JeTajbHee OCBOMTh MarepHall, OBJIAJAETh PacIIMPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaIOIIMMUCA HAYYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUUecKuX s HpeIMETHON
o0nactTu «XUMUSA»; OCHOBbI HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B pA3IMYHbIX YYE€OHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSIX;
00€ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHusl.

K xoniy oOyuenus 6 &8 knacce y oOydwaromierocs OyayT chopMupoBaHb
CIICAYIOIIAE TPEIMETHBIC pPe3yJabTaThl H3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pPACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX TIOHATHH: aTOM, MOJIEKYyJa,
XAMWYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONHs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJIIpPHAs Macca, KOJUYECTBO BELIECTBA, MOJb,
MOJISIpPHAss Macca, MaccoBas [OJIsI XHWMHUUYECKOrO »JJIIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA TUAPOKCHJA, XUMUUYECKas peakius,



KJaccu(uKaIys peakiuii: peakiuy COCIUHCHUS, PEaKIUU Pa3IOKEHUS, PEaKIuu
3aMEIICHUsI, PEAKIMi OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAs M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HMOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIUsi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallMs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTENECHb OKHUCJIEHHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/ SJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MIPUMEHATH T MOHITHUS PHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

WCITOJI30BaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIUil;

OTIPEJICNISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIWHECHUSX, MPUHAIJICKHOCThH
BEILECTB K ONPEAECICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBaJICHTHOW M MOHHOM ) B HEOPTraHUYECKUX COCTMHEHUSX;

pPaCKpbIBAaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETHUUYECKHX METOHAX
VICCIIEIOBAHHUS BEUIECTB U U3YUYCHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh MOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJIO)KEHUS B [lepuoanueckon cucreme:

OMUCHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy I[lepuoguyeckoi
CUCTEMbl XMMUYECKUX JIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINe
IIEPUOJIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMEIOTCsl B Tabnuie «llepuoanueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa»y, ¢  UYHUCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YMUCIIO AIEKTPOHOB U PaCcHpe/IeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TMOJIOKEHUS JyieMeHTa B llepwogudeckoil cucreme cC
pacupeneaeHueM SJIEKTPOHOB IO SHEPIeTUYECKHUM YPOBHAM, IMOJYPOBHSIM U
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO
TeroBoMy b DeKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXHBIX BELIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBS3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHMH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLINi;

OIKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHIX;

OOBSICHATh UM NPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIBHYIO JIOJII0 XUMHUYECKOT0 3JIEMEHTa B COCAUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JEMEHTa MO0 (QopMyJie COECIUHEHHs, HAXOJIUTh
IpocTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEHIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUSIM XUMUYECKOU PEaKIu;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000IleHNE, CUCTEMATU3alINIO0, KIACCU(PUKALIUIO, BbISBICHUE
IPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaklii, eCTeCTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIIEPUMEHT (peajbHbIi U MBICIEHHBIN) — AJis
OCBOEHUS YYEOHOT'O COJCpKaHUS;

pacKkpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCIEHHS M  BOCCTaHOBJICHHUS,
COCTaBIISITh YPAaBHEHHS] TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(MEeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMM, MTPOUCXOSAIIMMHA B MAKpO- U MHUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpa3ns BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHYECKOM TMOocylnbl M O0OpyIOBaHMs, a TakkKe IIpaBuiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUI0 U COOUPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOPOAA U KHUCIOpPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNICHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHMYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJAJCHHE OCHOBAMU XUMHYECKOH TI'PaMOTHOCTH,
BKJIIOYAIOIEH yMeHHUs1 0€30MacHOro oOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B MOBCEIHEBHOW >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISIX COEPEKECHHUS
3JI0POBBS U OKPY’KaIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knaacce y oOyuwaromierocss OyayT c)OpMHUpPOBaHbI
CIICyIOIIMe TPEeIMETHbIC pe3ydbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHUOH, AaHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYECKasl peaKiys, TEIIoBo 3(PpdekT peakiuu, MoJib, MOJISIPHBIN
00bEM, pacTBop;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] AUCCOLUALUA, PEAKIAN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMBbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHMH, OKHUCIUTENb, BOCCTAaHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHE, OJJIEKTPOJU3, aUIOTpomnusi, amM(pOTEPHOCTb,
XUMHYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, META/UIMUECKasi), MEKMOJICKYJISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsT CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LIEHTPUPOBaHHAs KyOu4eckasi, rPaHELICHTPUPOBAHHAs KyOudeckas,
reKcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hsl METaUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTHI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB Xxumuu; [T]K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T MTOHITHUS PU ONIMCAHUU BEIIECTB U UX NPEBPAILICHUM;

WCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCICHHUS XUMHYECKUX JJIEMEHTOB B
COEIMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAIIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJNTMYECKOW) B HEOPTaHUYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. M. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCHIBATh W XapakTepuszoBaTh Tabiuunyro Qopmy Ilepuogmyeckoit
CUCTEMBl XUMHMYECKHMX DJIEMEHTOB: pa3iMyaTh MOHATUA «A-rpynna» u «b-
TpyNIay, «Majble IEPUOIb» U «OOJBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOKEHUS OdJIeMeHTa B llepmommdeckoil cucreme cC
pacrpesieIeHUeM JJIEKTPOHOB II0 SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiax MallbIX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJUTUUECKON TUCCOLMALINH, 3aK0oHa ['ecca
U €ro CIJIEICTBUM, 3aKOHA JECHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIUW, HaNOpaBJICHUS CMEMICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IMIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMUYECKUE Peaknu (10 YUCILY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, [0
TersIoBoMy 3(¢eKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMCIICHUS XUMHYECKHX HJIEMEHTOB, MO OOPATUMOCTH, MO YYaCTHIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUM, MOATBEPXKAAsi 3TO OMHCAHUE
NpUMEpPaMH  MOJIEKYJIIDHBIX M HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISATh YPABHEHUS: MIEKTPOJIUTHUECKON JTUCCOIUALIMKI KUCIIOT, MIEI0UeH
W COJIeH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peakIuil HMOHHOro OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packphiBaTh  CYIIHOCTh MPOLIECCOB TUAPOJU3a COJE  MOCpPENCTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca ITUX PEaKITUi;

MpeACKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (PU3MYECKHME U XUMHUYECKHE CBOWMCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPUid, KaJui, MarHui, KaJbI[Ui, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CEepoBOAOPOA, okcuanl yriaepona (II, IV),
kpemuus (IV), azora (I, II, I, IV, V) u docdopa (IlI, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabsl MetamioB [A-IIA-rpynn, amomunus, meau (II), umnka,
kenesa (I u II));



HOSICHSTh COCTaB, OTAENBHBIE CIIOCOOBI TMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ramorenuasl kpemuus (IV) u docdopa (III u V), oxcun u
ruapokcu xpoma (III), mepmanranar kaaus;

OMKCHIBATH POJIb BAXKHEHIIINX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MpoOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PAa3IMYHBIX OTPACIISIX IKOHOMHUKH,
UCITOJIb30BAHUE JJIA CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTUIA;

MPOBOJIUTH PEAKIIMH, TMOATBEPIKAAIONINE KaYECTBEHHBIN COCTaB Pa3IU4HbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IMyTEM COJEpKaIlllMecs B BOJHBIX PacTBOpPAX
HWOHBI: XJIOpUA-, OpOMHUI-, HMOIUI-, cylbdar-, dhocdar-, kapboHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-WUOHBI, TUIPOKCHUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTHU OT
UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XMMHYECCKUX TPEBPAIICHUN B Pa3IMIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHUMHYECKOW KHHETUKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOro 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJII0  BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PAacTBOpPE, HAXOAUThH
pocTeniyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHYECKUX PEAKIMI C y4eTOM HEIO0CTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BbIXOJIa MPOAYKTa, 3HAYEHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakXkKe IMpaBuiia
oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIUSIMU BBITIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M  YIJEKHCIOro Ta3a) M PEUICHHUIO
OKCIIEPUMEHTAJILHBIX 3aJad 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCTIEpUMEHTA B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIHI] U BBIABIATH
HMIIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHWE, CHCTEMATH3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€l) MPU M3YYEHUU CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIUU,
BIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOII0JIeHUE, N3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);



OpUMEHATh  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIECTBAMH,
UCIONB3YyEeMbIMA B TOBCEIHEBHOM JKU3HHU, IMpaBWiIa TOBEIEHUS B UEJIX
cOepexeHusl 370pOBbS M OKPYKAIOIIEW NPUPOIHOM Cpenbl, NOHUMAaTh Bpea
(OmacHOCTh) BO3JACUCTBUS Ha JKMBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIOCOObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUS, 3HAUCHHUE )KUPOB, OCJIKOB, YTIEBOIOB I OpraHU3Ma YeJI0BeKa;

UCIIONIb30BaTh TOJYYEHHBIC MpeNCcTaBiIeHUs O cdepax MpodecCHOHaTBLHON
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAllMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQUIBHOTO TMpeAMeTa MPU NPOJOJDKEHUHM OOYyYEeHHS Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEI0BATENBCKON AECSITENBHOCTH
XUMHUYECKON U XUMHUKO-3KOJOTMYECKOW HamnpaBJICHHOCTH, MPHOOPECTH OMIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0OBAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OpraHu3alui,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmeHnoBanme pa3aesioB JuekTpoHHbIE (UG pPOBbIE)
KoHnTpoJbHbIE IpakTnyeckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acThb
11 €CTEeCTBO3HAHMS U g ) bu6mmoreka [IOK
’ NPaKTUYECKOM https://m.edsoo.ru/7f41837¢
ESITEIILHOCTH YEI0BEKA
12 BemecTBa 1 XuMu4deckue 71 | bu6nmoreka [IOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 29
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Ilonarue o razax. 15 1 | bu6nuoreka [IOK
) Kucnopon. Oxcunbl https://m.edsoo.ru/7f41837¢
5 Bogopoa. Ilonsitue o 6 | bubnmnorexka HOK
) KHCIIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 14 | | bu6nuoreka [IOK
) 00 OCHOBaHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI
bu6nuoreka [IOK
24 HEOPraHUYECKUX 13 1 1
. https://m.edsoo.ru/7f41837¢c
COeTMHEHH I
Uroro no pazgeny 48




Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
XuMmnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bu6nmoreka [IOK

3.1 . 12
XHMHYECKHX SIIEMEHTOB J| https://m.edsoo.ru/7f41837¢c

N. Menaeneea. Ctpoenue

aToma
XuMHYECKas CBA3b.

39 OKHCIUTEBHO- 13 1 bubnnoreka IIOK
BOCCTAaHOBUTEIILHBIC https://m.edsoo.ru/7f41837¢c
peakuuu

bu6mmorexa [IOK
Hroro o pasneiy 2 https://m.edsoo.ru/7f41837¢c
bubnuorexa [JOK
PesepBHOE Bpems 0
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB
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9 KUIIACC

KonnuecTBo yacon DIJIEKTPOHHBIE
Nen/m = HammeHnoBanwme pasuen e (wacppoBeIc)
pa3zenoB U TEM MPOrPaMMBbl Beero KO;ITpOJIBHBIe Hp6aKTI/I‘-ICCKI/I€ 0GPa3OBATENbHbIE
paboThI paboThI pecypesI
Paznen 1. BemecTBo u XuMunyeckasi peakiusi
11 [loBTOpEHUE U yriayOneHue 3HaHU| 0 4 bubnuoreka [IOK
) BEILECTBE https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH ITPOTEKAHUS 10 | | Bbu6mmoteka [JOK
) XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS TUCCOIUAIIHS. 10 | ) bubnuorexa [{OK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 24
Paznen 2. HemeTauisl 1 UX COeqUHEHUS
21 OO01as xapakTeprUCTHKa XUMUYECKUX 6 | bubmuoreka [IOK
) aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX Bu6morexa LIOK
2.2 VIA- . &
zgzzﬁgégiﬂ rpynmet. Cepa n e8 8 https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
bu6nmorexa LIOK
2. VA- .
3 zgzzﬁgégiﬂ rpymme. ASOT, hocop u nx 10 ! https://m.edsoo.ru/7f41a636
OO6mrast xapakTepruCTUKa XUMUYECKHIX
bubnunorexa LIOK
2.4 IVA- . 1
igiﬁf{i?]snx coe;i};ne?{zﬂygggp onu 0 I 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 34

Paszen 3. Mertayuibl 1 UX COEIUHEHUS




31 06 . 9 bu6nmoreka [IOK
' HIHE CBOHCTBA METAILIOB https://m.eds0o.ru/741a636
39 B . 20 ) bu6nmoreka [IOK
. QKHEUIITNE METaJUIbl U UX COCIMHCHHUS hitps://m.edsoo.ru/7f412636
Hroro no pazgeny 29
Paznen 4. Xumus u okpy»karoias cpea
41 BemiecTBa u maTepuaibl B 5KU3HHU YEIIOBEKA. 5 bubnnorexa [JOK
) OCHOBBI 3K0JIOTHYECKOM TPaMOTHOCTHU https://m.edsoo.ru/7f41a636
Hroro no pazgeny 5
Paznen 5. O6001menne 3HaHui
51 [ToBTOpenue u 0600IIeHNE 3HAHUI 7 ) Bu6moteka [JOK
) OCHOBHBIX Pa3/eJIoB KypcoB 8—9 kiaccoB https://m.edsoo.ru/7f41a636
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 11







ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThbI padoThI
pecypcbl
IIpenmer xumuun. Poiap XuMHuM B KU3HU
| YeJI0BeKa. | bu6mmoreka [IOK
[TonsiTHEe 00 MCTOPUY BO3HUKHOBEHUS U https://m.edsoo.ru/ff0d210c
pa3BUTHUS XUMUU. XUMUS B CUCTEME HAYK
) Tena u BemecTBa. PrU3UUECKUE U | bubmuorexa [JOK
XUMHUYECKHUE CBOMCTBA BEIICCTB https://m.edsoo.ru/ff0d227e
3 PrsIecKIe cCKIE SBIE | bubnnoreka [JOK
W3UYECKUE U XUMUYECKUE SIBJICHUS
https://m.edsoo.ru/ff0d23dc
[ToHsITHE O TEOPETUUECKUX METOIaX
MO3HAHMSI B €CTECTBEHHBIX HAyKaX.
Hcrounnku xumudeckoi HHPopMaun
[IpencraBnenus 0 HAy4HOM MO3HAHUU Ha
4 AMIUPUYECKOM YPOBHE: HAOII0/IEHUE 1 bubmmorexa [OK
. ' ’ https://m.edsoo.ru/ff0d26ca
M3MEpPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.
[TonsiTrie 0 MeTOAaX PaOOTHI C XUMHUYECKHUMHU
BeriectBamu. O00pyI0BaHUE MIKOJIBHOU
XUMHUYECKOH JT1abopaTopuu
[TpaxTuueckas padota Ne 1 mo teme
"TIpaBuia paGoThl B 1a00paTOpPUU U IPUEMBI bubnnorexka [HOK
5 1 1
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d28c8
obopymnoBanuem"
bu6mmoreka [IOK
6 YucTsie BellecTBa U CMECH 1

https://m.edsoo.ru/ff0d2a6¢




bu6mmoreka [IOK

7 CniocoOnI pa3fieneHust cMecei
pasx https://m.edsoo.ru/ff0d2be8
[TpakTrueckas padora Ne 2 o Teme
8 "Paznenenne cMmeceit (Ha MpuMepe OYUCTKH Bubmorexa ITOK
e eneee PHMED https://m.edsoo.ru/ff0d2a6e
IIOBapEHHOM coJn)
9 ATOMBI 1 MOJIEKYJIBI bubmmoreka [JOK
XUMHUYECKHUE FIIEMEHTHI https://m.edsoo.ru/ff0d2d50
IIpocTsie U CIOKHBIE BELIECTBA
10 BemectBa MosiekynsipHOTO U bubmmorexa [IOK
yAp https://m.edsoo.ru/ff0d2eae
HEMOJICKYJIIPHOTO CTPOCHHUS
1 Xumudeckasi popmyiia. BaleHTHOCTh aTOMOB bubnunoreka [JOK
XUMUUYECKUX BIJIEMEHTOB https://m.edsoo.ru/ff0d323c
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB
bu6mmoreka [IOK
12 Onpenenenre BaJ€HTHOCTH aTOMOB T10
. https://m.edsoo.ru/ff0d350c
dbopMynaM OMHAPHBIX COSTUHEHHIA
13 OtHOCuTeNBHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d5230
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM
14 MAacCHI BEIIECTB, MOJISIPHOU MAacChl, MaCCEI bubmmnorexa [IOK
> MOTID : https://m.edsoo.ru/ff0d37fa
BEIIIECTB 1 KOJIMYECTBA BEIIECTBA
MaccoBas 107151 XUMHUUYECKOTO 3JIEMEHTa B
s COCTMHCHUH bubmuoreka [JOK
Brruncnenns MaccoBoy 1OIH XUMHUYECKOT'O https://m.edsoo.ru/ff0d3al6
aJIeMeHTa 1o (Gopmysie COeTMHEHUS
16 Haxoxnenue npocreiimiei opMyIibt bubnunoreka [JOK
BEILECTBA 10 MAaCCOBBIM JOJISIM DJIEMEHTOB https://m.edsoo.ru/ff0d3b88
Breruucnenus mpocreimeit Gopmysl
17 BEIIIECTBA [0 MACCOBBIM MJIU MOJIbHBIM bubmorexa HOK
https://m.edsoo.ru/ff0d5708
JIOJISIM DJIEMEHTOB
bubnuotexa [JOK
18 KonuuecTBo BemecTBa. Moinb 1

https://m.edsoo.ru/ff0d3f34




BzanmocBs3p KOJIM4YE€CTBA, MacCcChl U 4YHCJIa

bubmuorexa [JOK

19 CTPYKTYPHBIX €IUHMUI[ BEILIECTBA https://m.edsoo.ru/ff0d40c4
MoussipHast Mmacca CMECH BEILIECTB
20 MonbHasa 1011 XUMHYECKOTO YJICMEHTA B buGnnorexa LIOK
https://m.edsoo.ru/ff0d4290
COCIMHECHUH
o1 Haxoxnaenne npocreimien opMyIibt bubnunoreka [HOK
BEILIECTBA 10 MOJIBHBIM JIOJISIM BJIEMEHTOB https://m.edsoo.ru/ff0d448e
XUMHYECKUE ABICHUA. XUMUYECKask peaKius
22 U €€ NMpU3HaKu bubmorexa [TOK
https://m.edsoo.ru/ff0d4614
3aKOH COXpaHEHMS MacChl BEIIIECTB
3 ATOMHO-MoOJIEKyJsipHas Teopus. Ku3Hp u bubnuorexa [JOK
nestenbHOCTh M. B. JIoMmoHOCOBa https://m.edsoo.ru/ff0d497a
bu6mmoreka [IOK
24 XMMITECKHE YPABHEHI https://m.edsoo.ru/ff0d4790
25 Turbl XUMUUECKUX PEaKIUH bubmmorexa LHOK
https://m.edsoo.ru/ff0d4c4a
Pacuérel mo XuMHUYECKUM YpaBHEHUSAM
26 KOJINYECTBA U MAaCChl UCXOHBIX BEIIECTB WIIH bubmorexa HOK
https://m.edsoo.ru/ff0d4ae?2
MIPOJIYKTOB PEAKLUU
Brruncnenus no ypaBHEHHUSIM XUMHYECKOU
7 pEAKIHH: KOJTMYECTBA BEIIECTBA, MACCHI TTO bu6mmoreka [IOK
HU3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE https://m.edsoo.ru/ff0d4dd0
pEareHToB WK MPOJYKTOB PEaKLIUU
Brruucnenus no ypaBHEHHUSIM XUMHYECKOU
)3 PEAKIHH: KOJTMYECTBA BELIECTBA, MACCHI IO bu6mmoreka [IOK
HU3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE https://m.edsoo.ru/ff0d4dd0
pEeareHToB WK MPOJYKTOB PEaKlUu
. bubnmuotexa [JOK
29 O00011eHre 1 cUCTEMAaTU3AIINS 3HAHWUI hitps:/m.cdsoo.r/fl0d50d2
30 KonTponbnas padota Ne 1 o reme bubnuorexa [IOK

"BemecTBa u XuMH4eCKHe peakiuu'

https://m.edsoo.ru/ff0d4dd0




bu6mmoreka [IOK

31 Bo3s — cMech ra3oB. IlonsaTue o raszax.
E https://m.edsoo.ru/ff0d442
3akoH ABoraapo. MomspHbIid 00bEM ra3oB
1 Brraucienns 00bEMa, KOJIMYECTBa BEIIeCTBA bubnuorexa [JOK
rasa 1o U3BECTHOMY €TI0 KOJIUYECTBY https://m.edsoo.ru/ff0d542e
BEIIeCTBa, 00BEMY
OTHOCHUTENbHAS INIOTHOCTE I'a30B
. bu6mmoreka [IOK
33 BrraucneHnss OTHOCHTENBHON INIOTHOCTH
https://m.edsoo.ru/ff0d55a0
ra3oB
OrnpezenieHne OTHOCUTEIIbHON
a4 MOJIEKYJISIPHOM Macchl ra3000pa3Horo bubnuorexa [JOK
BEIIECTBA 10 U3BECTHOM OTHOCHUTEIILHOM https://m.edsoo.ru/ff0d5708
IUIOTHOCTHU
BrerunciieHuss OTHOCUTEIBHON MOJIEKYJISIPHOM
35 MAacCHhI ra3a o U3BeCTHOM OTHOCHUTEIILHOH bubmmorera [TOK
https://m.edsoo.ru/ff0d587a
IUIOTHOCTHU
36 OOBEMHBIE OTHOIICHUS Ta30B MPU bubnnoreka [JOK
XUMHUYECKHUX PEaKLUAX https://m.edsoo.ru/ff0d59e2
37 Boruncnenus 005EMOB ra3oB 10 YpaBHEHHUIO bubnunoreka [JOK
XAMHUYECKON peaKkuu https://m.edsoo.ru/ff0d5b40
Kucnopon — sneMeHT u mpocToe BEIIECTBO
38 Croco0B! MOJIyUYeHHsT KUCIIOPOa B bubmmorera [TOK
i p https://m.edsoo.ru/ff0d5eba
1ab0paToOpuu U MPOMBIIUIEHHOCTH
bubnuoreka IIOK
39 Oxcuabl I
https://m.edsoo.ru/ff0d6342
[TpakTiueckast padborta Ne 3 o Teme
40 "TlonyueHue U coOUpaHue KUCIOPOIa bubmmorexa [TOK
i oHpat posa, https://m.edsoo.ru/ff0d664e
M3Yy4YEHUE €ro CBOMCTB
KpyrosopoT kuciaopoaa B IpUpoOIe
Pyrosop P pap bubmuorexa [JOK
41 O30H — amwIoTponHAs MOAU(PUKALIHS

KHCIIOpo/ia

https://m.edsoo.ru/ff0d664e




TennoBoii 3pPexT XUMUIECKON peaKInu,

42 TEPMOXMMHYECKHUE YPABHEHMS, DK30- 1 bubmorexa [IOK
p P ’ https://m.edsoo.ru/ff0d67ca
SHJIOTEPMHYECKHUE PEAKITUN
43 Tommo. Ucnons3oBanue yriisi 1 MeTaHa B bubmmoreka [JOK
KadyeCcTBE TOILJIMBA. 3arpsi3HEHHUE BO31yXa. https://m.edsoo.ru/ff0d67ca
Brerunciienus no ypaBHEHUSIM XUMUYECKOU
PEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA
44 MAacChI 110 U3BECTHOM KOHI/I‘-IGC";B ’ bubmorexa [IOK
. Y Y https://m.edsoo.ru/ff0dfee2
BEIeCTBa, 00BEMY, MacCe PEareHTOB WIH
MPOJYKTOB PEAKIUU
45 KonTponsHas padora Ne 2 o reme "Bo3ayx. bubnnoreka [JOK
Kucnopon. Oxcuapt" https://m.edsoo.ru/ffOdfee2
Bomopoa — a51eMeHT 1 MPOCTOE BEIIEeCTBO
CnocoObI 1oTy4eHust BOAOPO/Ia B
46 naboparopuu iqn OMBIIIIEHHOCTH bubmorexa LIOK
paTop p https://m.edsoo.ru/00ad9474
Hcnons3oBanue BOIOPO/Ia B KAUECTBE
TOILIMBA
[TpakTuyeckas padora Ne 4 o Teme
47 "TlonyueHue u coOupanue BOIOPOIa bubmnorexa [IOK
ya . p | poaa, https://m.edsoo.ru/00ad9b7c
W3y4YEHUE €r0 CBOMCTB
43 [TonsiTue o kucnorax u coysix. Cocran bu6mmoreka [IOK
KHCJIOT U COJIeH https://m.edsoo.ru/00ad9a50
Brruucienus o0b€Ma, KOJIMYECTBA BEIECTBA
49 rasa 1o H3BECTHOMY €T'0 KOJHUUECTB bubmorexa HOK
,}_] y https://m.edsoo.ru/00ad9cb2
BEIIECTBA WU 00BbEMY
50 Brruncnenus 005EMOB ra3oB M0 ypaBHEHUIO bubnmoreka [JOK
XUMUYECKON peaKnu https://m.edsoo.ru/00ad9ela
Brruucnenust no ypaBHEHUSIM XUMUUYECKOU
51 PEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA, bu6mmoreka [JOK

MAacChl 10 U3BECTHOMY KOJIMUECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIIH

https://m.edsoo.ru/00ad9ffa




MPOJYKTOB PEAKIIUU

dusnueckue cBoiictsa Boabl. Boja B
npupoae

bubmuoreka [JOK

52 AHaNM3 ¥ CUHTE3 — METO/Ibl U3YUCHUS https://m.edsoo.ru/00ada52c

cocTaBa BOJbI
. bubmmoreka [JOK
53 KAMITCCKHE CBOHCTBR BOJIEL https://m.edsoo.ru/00ada52c
. bubnmoreka [JOK

>4 Cocrap ocoBanHui https://m.edsoo.ru/00ada342
PactBopsl. PacTBOpHMOCTB BelecTB B BOJIE

55 HacriiieHHble ¥ HeHACKIILIEHHEIE, bu6mmoreka [IOK
KOHIICHTPUPOBaHHBIC U pa30aBJICHHbIC https://m.edsoo.ru/00adabbc
pacTBOpbI
Crioco0bI BEIpaKEHUST KOHIICHTPAITUT Bu6morexa [LOK

56 pacTBOPOB: MaccoBasi J0Ji1 PAaCTBOPEHHOTO hitps//m.edsoo.ru/00adag 24
BEILECTBA, MOJISIPHASI KOHIIEHTPALIUS
[IpakTrueckas padora Ne 5 o reme
"[IpuroToBieHNE pacCTBOPOB C OIPEIEIEHHOMN

57 MacCCOBOM J0JIel paCTBOPEHHOTO bubnuotexa [JOK
BemecTBa. [ [puroroBneHne pacTBOpoB € https://m.edsoo.ru/00ada96e
OIPEIEIEHHON MOJIIPHOM KOHIEHTpALUe
pacTBOpEHHOrO BemiecTra"
Berancienus ¢ ncmoabp30BaHHEM TTOHSTHS bubmuoreka [JOK

58 «MaccoBas J0Js BEIIECTBA B paCTBOPE» https://m.edsoo.ru/00adb33c
Briuucnenus ¢ ©Cosib30BaHUEM MOHATHUS Bu6morexa [LOK

59 «MOJISIpHAsl KOHLIEHTpALKs PacCTBOPEHHOTO hitps//m.cdsoo.ru/00adb4g6
BEILIECTBA»
Ponb pacTBOpoB B pupoje U )KU3HU

60 yesoBeka. KpyroBopor Bozbl B mpupoe bubnuorexa [IOK

3arpsizHeHue NpupoHbIX Bol. OxpaHa n
OUYNCTKA IPUPOIHBIX BOJ.

https://m.edsoo.ru/00adaab8




Brruncnenus ¢ ucnosib30BaHueM rpaukoB

bubmuorexa [JOK

61 aCTBOPUMOCTH JIJISI PACUETOB
p p AP https://m.edsoo.ru/00adac34
PacTBOPMMOCTH BEIIIECTB
& Brruucnenus ¢ uCnosib30BaHUEM MOHATHUS bubmmoreka [JOK
«MaccoBas 10Js BELUIECTBA B pACTBOPE» https://m.edsoo.ru/00adaab8
BrIunciaeHus ¢ UCIIOJIb30BaHUEM ITOHATHS
63 «MOJISIpHAsA KOHIIEHTPAILUs paCTBOPEHHOTO bubnmorexa [IOK
p p p p https://m.edsoo.ru/00adaab8
BEIIECTBa)
bu6mmoreka [IOK
64 O0001Ienne U cucTEMAaTH3AINS 3HAHAHN
m 1 https://m.edsoo.ru/00adae28
65 KonTtponbsnast padora Ne 3 o teme bubnuoreka [IOK
"Bonopona. Bona. PactBopel. OcHoBanus" https://m.edsoo.ru/00adb076
OKcuasl: cocTas, KiaccubuKaus,
b bu6mmoreka [IOK
66 TpYBHUAJIbHbBIC HA3BAHUS
. https://m.edsoo.ru/00adb076
[TomyueHue U XUMUYECKUE CBOWCTBA OKCHJIOB
67 [ToHsATHE O THAPOKCHUIAX — OCHOBAHMSX U bubnnorexa [JOK
KHCJIOPOACOAEPKALINX KUCIOTAX https://m.edsoo.ru/00ad9cb2
68 duznyeckne 1 XUMUYECKHE CBOMCTBA KUCIOT bubmuoreka [JOK
[Tonyuenune kucior https://m.edsoo.ru/ff0d61c6
bu6mmoreka [JOK
69 Knaccudukanusa ocHoBaHHU
¢ 1 https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
70 €JI0YH, UX CBOMCTBA U CIIOCOOLI MTOJIYUECHUS
m yi https:/m.edsoo.ru/ff0d227e
71 HepactBoprumble ocHOBaHUS, UX CBOMCTBA U bubnuoreka [IOK
CIoCOOBI OTyYeHUst https://m.edsoo.ru/ff0d23dc
ITouarue 06 aMbOTEPHBIX THAPOKCHIAX
72 XUMHUYECKHE CBg)ﬁCTJI:a M OJ peHI/Ie bubmorexa LIOK
. i N https://m.edsoo.ru/ff0d26ca
[IpuMeHeHne BaxXHEMIIUX OCHOBaHUI
Comnu: coctaB, KiIaccupuKaIus, TPUBUATHHBIC
bu6mmoreka [IOK
73 Ha3BaHUS

du3nyeckrue U XMMHUYECKHE CBOMCTBA COJIEH.

https://m.edsoo.ru/ff0d28c8




[Tonyuenue coneit

74

75

76

77

78

79

80

I'enernueckas cBsA3bp MEXKY KJIacCaMu
HEOPraHUYECKUX COECIUHEHUI

[Tpaktuueckas padora Ne 6. Pemenne
9KCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX
COEIMHEHUIN»

Brruucienus no ypaBHEHHUSIM XUMHYECKOU
pEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,
MAaccChl IO U3BECTHOMY KOJTMYECTBY
BEIIIECTBA, 00bEMY, MaCCe PEareHTOB WU
MIPOJIYKTOB PEAKIIUU

Borurcnenust Mmaccbl IpOAYKTa Peakiuu Mo
M3BECTHOM Macce OJTHOTO U3 UCXOIHBIX
BEIIIECTB, B3STOTO B BUJIE PACTBOPA,
COJIEpKAIIIETO ONpeeIEHHYI0 MACCOBYIO
JIOJIF0 PACTBOPEHHOTO BEILIECTBA
KonTponbnas padota Ne 4 o reme
"OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
coequHeHuin"

[TepBble MOMBITKH KJIaCCU(PUKALIUT
XUMHUYECKHX DJIEMEHTOB

[TonsiTvie 0 rpynnax CXOJHBIX JIEMEHTOB
DJeMeHTHhI, KOTOpble 00pa3yroT aM(poTepHbIE
OKCHIbI ¥ TUAPOKCUIBI

[lepnonuueckuii 3akoH. OTKpbITHE
IIepuoanueckoro 3akoHa
KopoTtkonepuoanas 1 JUIMHHONIEPUOIHAS
dopmerl [Teproaudeckoii CUCTEMBI
xumMuueckux asemenToB /.M. Meneneena
Ilepuons! u rpymnmsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c




OcHOBHBIE CBCACHUA O CTPOCHHNHU aTOMOB
CocraB aTOMHBIX Aaep

bu6mmoreka [IOK

81
N3oTOnBI Kak pa3HOBUIHOCTH aTOMOB https://m.edsoo.ru/ff0d5230
XUMHYECKOT0 JIEMEHTA
2 M30T0nbI Kak pa3HOBUIHOCTH aTOMOB bubmmoreka [JOK
XUMHUYECKOTO DJIEMEHTA https://m.edsoo.ru/ff0d37fa
ONEKTPOHBI
23 DNeKTpOHHAsT OpOUTAITH bubmmoreka [JOK
DHepreTUYecKrue ypoBHU U MOAYPOBHU https://m.edsoo.ru/ff0d3al6
aToma; s-, p-, d-opburanu
84 DNEKTPOHHBIC KOH(DUTYPAITIH U AJIEKTPOHHO- bubnnoreka [JOK
rpadudeckue GopMyIbl aTOMOB https://m.edsoo.ru/ff0d3b88
CtpoeHue IeKTPOHHBIX 0007I0YEK aTOMOB
bubmuorexa [JOK
85 nepBbIX 20 XUMUYECKHUX PJIEMEHTOB
. https://m.edsoo.ru/ff0d5708
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTU U3MEHEHUS pajnyca
36 aTOMOB XMMHUYECKHUX DJIEMEHTOB, bubnuorexa [JOK
METAJIMYECKUX U HEMETAINYECKUX CBOKCTB https://m.edsoo.ru/ff0d3f34
0 TPYIIaM U NepUuoaam
H3MeHeHne CBOMCTB COETMHEHU I
87 XUMUYECKHX AJIEMEHTOB B IEPUOJAX U bubmorexa HOK
P https://m.edsoo.ru/f0d40c4
rpymnmax
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa 110
. bubnuotexa [JOK
88 ero noJjoxxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/ff0d4290
J.. MenneneeBa
3nauenue [lepuoanueckoro 3akoHa u
. bubnmoreka [JOK
89 [Teproanyueckoil CUCTEMBbI XUMHYECKUX
https://m.edsoo.ru/ff0d448e
AJIEMEHTOB JIJIS Pa3BUTHS HAYKU U TIPAKTUKH
DNIEKTPOOTPULIATETHHOCTh XUMUYECKUX
bu6mmoreka [JOK
90 AJIEMEHTOB

HNounag cBsa3p

https://m.edsoo.ru/ff0d4614




bu6mmoreka [IOK

91 KoBanenTHas moJistpHas 1 HeIOJISIpHAs CBA3b
P p https://m.edsoo.ru/ff0d497a
90 DIIEKTPOHHBIE ¥ CTPYKTYPHBIC (DOPMYJIBI bubnunoreka [HOK
BCIIICCTB https://m.edsoo.ru/ff0d4790
Kpucramumnuecknue u amopdhHEIE BEIIECTBA
93 TEHH KPUCTAIUTNIECKHUX p(i)ﬂléTOK U UX buGnnorexa LIOK
p P https://m.edsoo.ru/ff0d4c4a
XapaKTePUCTUKH
ITpuunHBI MHOrOOOpA3Ks BEIIECTB,
94 3aI];I/ICI/IMOCTB CBOI?ICI;B BEIIECTB OT COCTaBa U buGnnorexa LIOK
B https://m.edsoo.ru/ff0d4ae2
CTPOCHUS
bu6mmoreka [IOK
95 Crenenp OKUCIEHUS
https://m.edsoo.ru/ff0d4dd0
96 OKHUCINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmmorexa LHOK
peakl https://m.edsoo.ru/ff0d4dd0
97 XUMHUYECKHE DJIEMEHThl — OKUCIUTEIN U bu6mmoreka [IOK
BOCCTAHOBHUTECIIH https://m.edsoo.ru/ff0d50d2
CocraBiieHUE YpaBHEHUN OKUCIUTEIBHO-
98 BOCCTAHOBUTEJILHBIX PEAKIIHHA, METO bubnmnorexa LIOK
PeaKIuH, A https://m.edsoo.ru/ff0d4dd0
AJIEKTPOHHOTO OanaHca
Brruucnenust no ypaBHEHUSIM XUMUUYECKOU
pEaKIuu: KOJINYEeCTBa BEIIECTBA, 00bEMA,
99 MAacChI 10 U3BECTHOMY KOJIMYECTB bubnmnorexa LIOK
. y y https://m.edsoo.ru/ff0d4£42
BEI[ECTBA, 00bEMY, MACCe PEareHTOB WU
MIPOJIYKTOB PEAKIIUU
Brrunciienus npocrenien MoJIeKyJIpHOU
100 (bopMyIIbI BeleCTBa MO U3BECTHBIM bubmmorexa LIOK
PMY B https://m.edsoo.ru/ff0d542¢e
MacCCOBBIM JOJISIM DJIEMEHTOB
bu6mmoreka [JOK
101 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN
m 1t https://m.edsoo.ru/ff0d55a0
102 KonTtponbHas padora Ne 5 o teme bubnnorexa [JOK

"Ctpoenue atroma. XuMU4ecKas CBsI3b"

https://m.edsoo.ru/ff0d5708




OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102




9 KUIIACC

KonunuectBo uacoB

DneKTpoHHbIe HU(POBBIE

Ne Tema ypoka KoHnT II Hara o0Opa3oBaTenbHbIC
o/n Beero POJIbHBIC PaKTHYCCKUC W3yueHus p
paboThl paboThI pecypcbl
CrpoeHue aToMOB
| Domememoen oo sreepona | Bumorea LOK
012)066HHOCTI/I 3a0JIHEHUS BHEKTpOHHLIX hutpsi//nnedsoo.cuiludbae
opOuTaseit aTOMOB OOJIBIITUX MTEPHOJIOB
bubmuoreka [{OK
2 CreneHb OKUCIEHUS U BaJIEHTHOCTb 1 hittps-/m.eds00.ru/00adb6b6
Bunsl xumMuueckoil cBsA3u
3 OOMeHHBIN U IOHOPHO-AKIIETITOPHBIN MEXaHU3M 1 bubnnoreka [IOK
00pa3oBaHus KOBAJIEHTHOM CBSI3H. https://m.edsoo.ru/00adb7e2
MeKMOoNeKyJIIpHbIE B3aUMOICHCTBUS
TUMbl KPUCTATITMYECKUX PEHIETOK, 0COOCHHOCTH
4 Sumcnwocrs caolicrs rewmeetaa or i | Butmonera LLOK
KPUCTAJUIMYECKON PEIETKN U BUJIa XUMUYECKON hutps://m.edsoo.cu/(fadbact
CBS3U
5 Knaccudukanms XuMrUuecKuX peakiuii 1mo 1
pa3IMYHBIM MPU3HAKAM
) DHepreTuka XUMHYECKHX PEAKIH. TennoBoi | Bu6mmorexa [OK
;fi??:fg;fgioggzgﬁg https://m.edsoo.ru/00adbcb0
Brruucnenust no TepMOXMMHUYECKOMY YPABHEHUIO
7 peastunt o konmecrey semecTaa. wacoe | BuSnuorera LIOK
I; Griémy HpOpeaFI/IpOBaByHIeFO AT ’ https://m.edsoo.ru/00adbe9a
00pa30BaBIIIeTOCs BEIECTBA
g [MoHsITHE O CKOPOCTH XUMHUYECKOM peaKiuu. 3aK0H 1 bubnunoreka [IOK

JIEHCTBYIOIUX MacC

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




Ouneprus aktuBauuu. Ilonarue o karanuse.
®epmenTsl. UHTHOUTOpHI.

@DakTOpPBI, BIUSAIOIIKNE HA CKOPOCTh XUMUYECKOU
peakuuu

ITousaTHEe 0 XUMUUECKOM PaBHOBCCHUHU, IPHUHIIHUII Jle

MIPEICTABICHHUH 00 AJIEKTPOIUTHICCKOM

lIatenne
bu6nmoreka [IOK
9 @DaKTOpPHI, BIUSAIONINE HA COCTOSIHUE XUMHUYECKOTO
https://m.edsoo.ru/00adcade
paBHOBecus. [Iporuno3upoBaHue BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAILICHUN B
Pa3JIMYHBIX YCIOBUSIX
OKHUCIATEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
peakil bubmuoreka [{OK
10 BaxHble OKHCIUTEIN U BOCCTAHOBUTEIH.
https://m.edsoo.ru/00adcd68
Ilepmanranar kanus
CBoiicTBa MPOCTHIX BEIIECTB — METAILIOB U
11 HEMETAJIJIOB, KUCJIOT U COJIEH — B CBETE bubnuorexa [IOK
MPEICTABICHUN 00 OKUCITUTEIIBHO- https://m.edsoo.ru/00add448
BOCCTAHOBUTEJBHBIX PEAKIIUAX
ITpakTruyeckas padora Ne 1. Pemtenue
0 p p bubnunoreka LIOK
DKCIIEPUMEHTAIBHBIX 32/1a4 10 TEME
P https://m.edsoo.ru/00add5d8
«OKHCTUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIAN
Kontpoabnaas padora Ne 1 mo teme «OCHOBHBIE
3 P p bu6mmoteka IIOK
3aKOHOMEPHOCTH IIPOTEKAHNSA XUMUYECKUX
Mep p https://m.eds0o.ru/00add8b2
peakiuii»
PacTBOpeHnue kak GU3NKO-XUMHUYECKUN I
" ; CTBOpPEHHE buznko ec pouecc Bu6uorexa IJOK
JIEKTPOJIUTEI M HEDJIEKTPOIUTEI
P ThoT https://m.eds00.ru/00add9d4
Teopust 3NEKTPOIUTUUECKONU TUCCOIUAIIUN
Honnoe npoussenenne Boasl. BonopoaHsiit
15 MOKa3aTelb bubnuoreka [{OK
DIIEKTPOJIMTHYECKAS] TUCCOIUALIHS KUCIIOT, https://m.edsoo.ru/00addd12
OCHOBaHUH U cojiel
16 P 5 but6mmoreka [IOK
€aKIMi HOHHOTO OOMeEHa
https://m.edsoo.ru/00addbfa
17 CBolicTBa KUCJIOT, OCHOBAaHHH U COJIEH B CBETE bubmuoreka [{OK

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




Jucconuanu

18 K bu6nmoreka [IOK
AQ4EeCTBEHHBIE PEAKIIMU HA UOHBI
peaxt https://m.edsoo.ru/00addfe2
" [Ipaktuyeckas padora Ne 2. Pemenue Bu6uorexa LIOK
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
P A https://m.edsoo.ru/00ade104
«INEKTPOIUTUYECKAS] TUCCOLTUALIHS
I'maponus coneit bu6nmoreka [IOK
20 .
Honnble ypaBHEHUS TUAPOIIN3A CONEN https://m.edsoo.ru/00ade348
" [Ipaktuueckas padora Ne 3. Pemenue - Bu6morexa LIOK
3KCHEPUMEHTANIBHBIX 3a7a4 110 Teme «I uaponus
Up A AP https://m.edsoo.ru/00ade488
coyein»
Brrunciienust Maccel MPOYKTa peaKUU MO
’ M3BECTHOM Macce OJJHOTO U3 UCXO/IHbBIX BEIIECTB, Bu6miorexa LIOK
B3ATOr0 B BUJIE paCTBOPA, COJAEPHKALIETO
.. e p p FepRall .. https://m.edsoo.ru/00ade64a
ONpeIeIEHHYI0 KOHIEHTPAIUIO PACTBOPEHHOTO
BEILIECTBA
s 'I'<:_())HTpOJII>Ha$I pabota Ne 2 o Teme « Bu6uorexa IJOK
JIEKTPOJIMTUYECKAs TUCCOUUALINS. XUMUYECKUE
p ,,I[ tat https://m.edsoo.ru/00ade64a
pEaKuuu B pacTBOpax
OO01mas xapakTepuCTHKa HEMETaJIOB bubmuoreka [IOK
24
OO6m1as xapakTepucTHUKa raJoreHOB https://m.edsoo.ru/00ade802
75 XHUMHYECKHE CBOMCTBA TAJIOTEHOB. XMMHUUECKHE bu6nmorexa LIOK
CBOIICTBA XJIOpa https://m.edsoo.ru/00adea28
26 X C bubnuoreka [{OK
soposonopoa. CossiHas KuciaoTa
POBOAOPOA https://m.edsoo.ru/00adec8a
7 IIpaxtuueckas padora Ne 4 o teme "Ilonydyenune bubmmnorexa LIOK
COJISHOW KHUCIIOThI, U3y4eHue €€ CBOMCTB" https://m.edsoo.ru/00adec8a
[ToHsTHE O KHCIIOPOACOAEPKALIUX KUCIOTaX
73 XJIOpa M UX COJISIX bubmuorexa [IOK
Baxwuerime coeMHEHU XJI0pa U X HAXOXKICHUE https://m.edsoo.ru/00adeea6
B PUPOJIE
29 Bpruncnenus no ypaBHEHUSM XUMHUYECKUX bubmuoreka [JOK

peaKIuii, eClii OJNH MX PEareHTOB JIaH B N30BITKE

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




OO0mast xapakTepucTHKa 371eMeHTOB VIA-rpymnmbt

30 C 9 bu6muoreka [JOK
TPOEHHUE U CBOWCTBA IIPOCTOTO BELIECTBA CEPHI. hitps.//m.edsoo.ru/00adf1 80
AnnoTponHbie MOAU(PUKALIUN CePhI

31 CepoBonopoj, cTpoeHue, Pu3ndeckKue u bubmuorexa [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306

0 0 bu6nmoreka [IOK

KCHIIBL Cepht https://m.edsoo.ru/00adf518

13 C . bu6nmoreka [IOK

CPHHCTAA KHCTIOTa 1 €€ COTH. https://m.edsoo.ru/00adf68a
34 C bubnunoreka LIOK
CpHad KHCTIOTa 1 e co https://m.edsoo.ru/00adfc20
[IpompInneHHOE TOTyYeHHEe CEPHOM KUCIIOTHI

35 Haxoxnenue ceprl 1 €€ cCOeAMHEHUH B IPUPOJIE. bubnuorexa [IOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl https://m.edsoo.ru/00adfd9¢
COCTMHEHUSIMU CEPbI

o BI:I‘-II/ICJIGEII/I?I Maccmunp%zx}:ma peakium EI/O Bu6uorexa IJOK
U3BECTHOI MaccoBoit (00bEMHOI) moe (%) ero hitps.//m.edsoo.ru/00adfebe
BBIX0/Ia OT TEOPETHYECKU BO3ZMOXKHOTO
Breruucnenus maccoBoit (00bEMHOI) o (%)

37 BBIXO/Ia MPOJYKTa PEAKIIMH 110 H3BECTHOM Macce bu6moreka [JOK
(00BEMY) HCXOTHOTO BEIIECTBA U MPOAYKTA https://m.edsoo.ru/00ae006¢
peaKkiu

s 1(261112151 XapaKTEPUCTUKA AIEMEHTOB VA — rpyIIibl Bu6mmorexa [OK

30T, PaclpoCTPaHEHHe B IPUPOLE, ¢buznueckue u hitps.//m.cdsoo.ru/00ac027e
XUMHUYECKHUE CBOMCTBA

» AMI\V/H/IaK, ero (hU3nYecKre u XUMHUIECKUE Bu6uorexa IJOK
epouctBa https://m.edsoo.ru/00ae054e
Cosin aMMOHUSA

40 [Mpaktuueckas padota Ne 5 o Teme "Tlonyuenue bubmorexa LIOK
aMMHaKa, U3y4eHue ero cBOMcTa" https://m.edsoo.ru/00ae080a

bubnunorexa LIOK

4l Oxenper asora (I, 1L 1L IV, V) https://m.edsoo.ru/00ae0bf2

bubnmoreka [JOK

42 A3zotucras kuciaoTa. A30THAsI KUCIOTa 1

https://m.edsoo.ru/00ae0e18




but6mmoreka [IOK

43 [TpoMbITIIEHHOE TTOJTYYE€HHE a30THOM KUCIIOThI hitps://m.edsoo.ru/00ae] 03¢
A4 Hutpatb! 1 HUTpUTHL. XMMHUYECKOE 3arpsi3HEHUE bubnmnoreka HOK
OKpY>Kalolllei cpe/ibl COSTMHEHUSIMH a30Ta https://m.edsoo.ru/00ael1156
bu6nmoreka [IOK
45 ®docdop, ammorponHbie MogUubUKanuu hocdopa hitps://m.cdsoorw/00ac] 156
bubnunorexa LIOK
46 Oxkcunst pocdopa (111, V) u dpochopras kucmora hitps://m.edsoo.rw/00ac] 278
" 3HOH$ITI/I€ 0 MUHEPAJIBHBIX YI[O6PGHH$IX. Bu6uorexa IJOK
ArpASHCHUE PHPOMTBIX BOIOCMOB https://m.edsoo.ru/00ae14b2
COCTMHEHUSAMU a30Ta u docdopa
48 VYrnepon, ero ajioTponHble MOIUGUKALIMY U bubmmoreka [JOK
CBONCTBA https://m.edsoo.ru/00ae14b2
OKCE/II[BI yriaepoja, ux pusndyeckue U XuMHIeCKHe Bu6uorexa IJOK
49 CBOICTBa. DKOJIOTNYECKUE MPOOIEMBI, CBS3aHHbBIE
https://m.edsoo.ru/00ael5e8
¢ okcuziom yriepoza (IV)
50 [Ipaktuueckue padbotel Ne 6 o Teme "[lonyuenue bubnmorexa [JOK
okcupa yriaepozaa (IV) u uzydyenue ero cBoicts" https://m.edsoo.ru/00ae15e8
51 VYrosbHast KUCIOTA U €€ CONun
[TepBoHayanbHbBIE MOHATHS 00 OPraHUYECKUX
BEILIECTBAX KaK O COEAMHEHHUSX YIIIepoa
57 [IpupoiHbIE ICTOYHUKH YTIJIEBOIOPOJIOB U UX POJIb bubmuoreka [IOK
B OBITY U IPOMBIIIJIEHHOCTH https://m.edsoo.ru/00ae1886
[TonsiTHE 0 OMONTOrMYECKU BaXKHBIX OPTaHUYECKUX
BEII[ECTBAX — XKHUPaxX, OeJIKax U yrieBojax
Kpemuuii, ero pusudeckre 1 XuMHYECKHE bubnnorexa [JOK
53 .
CBOWCTBA https://m.edsoo.ru/00aelaed
54 Oxkcup kpemuus (IV), kpemHueBas Kuciora, bubmuotexa [JOK
CUJIMKATBI https://m.edsoo.ru/00aelc64
55 Eoo. B bubmuoreka [{OK
Op. bopHait KueioTa https://m.edsoo.ru/00aelc64
56 [IpakTuueckas pabora No7. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3a/1a4 IO TCME «Baxneiimie

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




HEMCTAJJIbI U UX COCAUHCHU A

Beruncnenust maccol (00b€Ma; H.y.) IPOAYKTA
peakIyy 1Mo JaHHON Macce (00bEMY) HCXOTHOTO

bubnunoreka LIOK

57 ..
BELLECTBA, CONEPKALIEIO ONPEAEIEHHYIO https://m.edsoo.ru/00ae35e6
MacCOBYIO JIOJIFO IIPUMECEH
58 KonTtponsnast padora Ne 3 o teme «Bakneiimue
HEMETaJUIbl U UX COCTUHEHUSD.
OO61mas xapakTepuCTHKa XUMUYECKUX AIIEMEHTOB
— METAJIJIOB Ha OCHOBAHUM MX ITOJIOKEHUS B
I[ICXD JI.11. MenaeneeBa
59 Mertamibst A- u b-rpynm bu6mmotexa [JOK
Merauinueckas CBsA3b U METAJIIMYECKas https://m.edsoo.ru/00ae3de8
KpUCTAJIIMYECKasl peIIETKa. 3aBUCUMOCTh
(bu3NYECKUX CBOWCTB METAIIJIOB OT CTPOCHHUS
KPHCTAJUIOB
60 06 . bubmuoreka [{OK
1€ XMMUYECKHE CBOMCTBA METAJIIIOB
m https://m.edsoo.ru/00ael1750
61 OO6mme cnocoObI MOTyYeHHsI METAJUIOB,
MeTtamuryprus. CruiaBsl
62 DNEKTPOJIN3 PACIIIIaBOB U PaCTBOPOB COJIEH KaK
OJIMH U3 CIIOCOOOB IMOJIyYEHHUSI METAIIIIOB
63 BbruricieHus o ypaBHEHUSIM JIICKTPOJIH3a bubmorexa LIOK
pacIIaBoB U paCTBOPOB BEIIECTB https://m.edsoo.ru/00ae3£50
64 0 bubnuoreka [{OK
OHSTHE O KOPPO3UU METAJIOB
pp https://m.edsoo.ru/00ae4270
65 Brruncaenus cocraBa cMeceil ¢ HCIIOIb30BaHHEM bu6mmoteka IIOK
pELICHUs CUCTEM YPaBHEHUI https://m.edsoo.ru/00ae4270
66 Pasnynble TUIIBI BEIYMCIEHUN 110 YPABHEHHUAM bu6muorexa [IOK
XUMUYECKHUX PeaKni https://m.edsoo.ru/00ae0dOa
but6mmorekxa [IOK
67 Mertamnsl A-rpyni. lenounsie MmeTaibl
pym. https://m.edsoo.ru/00adb59e
68 Haxoxnenue B npupoje. CBONCTBA MIETOYHBIX bubnuorexa [IOK

MCETAIJIOB

https://m.edsoo.ru/00adb6b6




but6mmoreka [IOK

69 OKCHUJIBI M TUAPOKCUBI HATPUS U KAJIHS https:/m.edsoo.ru/00adb7e2
bu6nmoreka [IOK
70 [HenounoseMENbHEIE METaIITbI https://m.edsoo.ru/00adbac6
71 Baxneimme coenmHeHNs KaJIbIIHsI, CBOMCTBA,
MIPUMEHEHHUE
7 W 6u1 o bubnunoreka LIOK
€CTKOCTb BOJIbI U CIIOCOOBI €€ yCTpaHEHUs hitps.//m.cdsoo.r/00adbeb0
[Tpaktrueckas padota Ne 8 o teme "XKEcTkocTh bubnuorexa [IOK
73 .. "
BOJBI ¥ METOJIBI €€ YCTPaHEHUS https://m.edsoo.ru/00adbe9a
74 A . bu6nmorexa LIOK
HOMHIHHH https://m.edsoo.ru/00adc28c
AmMoTepHBIe CBOHCTBA OKCHJIA U TUIPOKCHIA bu6nmorexa LIOK
75
AIIOMUHUS https://m.edsoo.ru/00adcade
76 OOmas xapakTepucTHKa MeTaju1oB b-rpynn bubmmorexa LIOK
(MOGOYHBIX MOATPYIII) https://m.edsoo.ru/00adcd68
77 [IepBoHavabHbIE IPEACTABICHUSA O KOMIUIEKCHBIX Bbu6moteka [JOK
COCIUHEHUAX https://m.edsoo.ru/00add448
bu6mmoreka IIOK
78 Menp u cepedpo https://m.edsoo.ru/00add5d8
79 [IpencraBnenust 06 aMMHAYHBIX KOMILIEKCAX bu6mmoteka IIOK
cepebpa u meaun https://m.edsoo.ru/00add8b2
%0 bu6nunorexa LIOK
Tunk https://m.edsoo.ru/00add9d4
31 AMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA bu6nunorexa LIOK
IUHKA https://m.edsoo.ru/00addd12
bu6nunorexa LIOK
82 Keneso https://m.edsoo.ru/00addbfa
33 Oxcuapl, runpokcusl v conu xkenesa (I1I) n bubmmorexa LIOK
xenesa (I10) https://m.edsoo.ru/00addecO
84 YyryH U cTajib — CIUIaBbI XKeje3a bubnuotexa [JOK




https://m.edsoo.ru/00addfe2

[IpakTuyeckas pabora Ne 9. Pemenue

bu6nmoreka [IOK

85 3KCIIEpUMEHTAJIBHBIX 3a71a4 110 TeMe «Bakueiimme
P A https://m.edsoo.ru/00ade104
METaJJIbl ¥ UX COCANHCHUS
36 Brrancnenns coctaBa cMecel ¢ HCII0JIb30BaHUEM bu6nmoreka [IOK
peueHus CUCTEM YpaBHEHUN https://m.edsoo.ru/00ade348
]7 Pasinynble TUIIBI BEIYUCICHUN 110 YPABHEHHUAM bubnuoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/00ade488
33 KonTtponpHas padora Ne 4 mo Teme «BaxHeimme bubmuorexa [JOK
METAJJIbI U UX COCIAUHCHUSI» https://m.edsoo.ru/00ade64a
39 be3zonacHoe ucIIonb30BaHue BEIIECTB U bubnunoreka LIOK
XUMHUYECKHUX PEAKIIN B OBITY https://m.edsoo.ru/00ade64a
HoBsie maTepuaisl 1 TeXHOJOTUU. [[pUHIMIIBI bubnmoreka [JOK
90 .y
«3CIIEHON XUMHMN» https://m.edsoo.ru/00ade802
91 X bubnunoreka LIOK
AMHS 1 3]IOPOBBE
P https://m.edsoo.ru/00adea28
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOILIEH CPEebl.
[TonsATHE O IpPENENBHO TOIYCTUMON
koHneHTpanuu BemectB (ITJK
tieHTpan n (ILIK) bu6mmoreka IIOK
92 DKoJoru4eckue npoOIeMbl, CBSI3aHHBIE C
.. https://m.edsoo.ru/00adec8a
COEIMHEHUSAMH YIJIEPOJa, a30Ta, CEPBI, TAKEIBIX
METAJIOB.POJIb XMMHUM B PEIIEHUH 3KOJIOTUYECKUX
npobiem
[Iepuonnueckuii 3akoH u [lepuoanueckas cucrema
XAMHYECKHUX JIEMEHTOB B CBETE TEOPUH CTPOCHHUS
aToma bubmuorexa [IOK
93 o
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB https://m.edsoo.ru/00adec8a
XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHHUH B
Mepruoaax u rpymnmax
CTpoeHNe BeIecTBa B TBEPAOM, KUIKOM U
94 p 5 m pg » MU . bubnunorexa LIOK
ra3zo00pa3HOM COCTOSTHUU. BUABI XMMHUUECKOM
P a https://m.edsoo.ru/00adeea6
CBSI3U
95 Krnaccudukanus XuMU4ecKUX peakiuii no bubmuoteka [IOK

Pa3JINYHbIM IIPpHU3HAKaAM

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




IIporuo3upoBanue BO3MOKHOCTU IIPOTEKaHUS
XUMHUYECKHX IIPEBPAIICHUN B Pa3IMYHbIX
YCJIOBHSIX Ha OCHOBE IIPEICTABICHUA XUMUYECKON
KMHETUKH U TEPMOAVHAMHUKH.

XUMHUYECKUE peakiuu B pactBopax. ['maponus
coien

bubnunorexa LIOK

96 CBoiicTBa KI/ICJ:I'OT, OCHOBAaHUM U COJ'ICI/IUB CBETE 1 hitps://m.edsoo.ru/00adf1 80
MPEJICTABICHUIA 00 AIEKTPOIIUTUICCKOM
JTUCCOLIUAIIUU

97 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1 bubnmnoreka HOK
DIIEKTPOIIH3. https://m.edsoo.ru/00adf306

o8 [Ipaktuueckas padora Ne 10. Pemenue | | Bu6morexa [OK
SKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME hitps://m.cdsoo.ru/00adf5 18
«XUMHUYECKUE PEAKIIHI

% [IpakTuueckas pabora Ne 11. PCI_HGHI/ITVI | | Bu6morexa [OK
SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «MeTasibl, hitps://m.cdsoo.ru/00adf68a
HEMETaJUIbl U UX COCTUHEHUS»

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 99 11







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-i Kkiacc: yriayOJeHHbIN YpoBeHb: yueOHUK; 1-e nuznanue ["abpuensu
O.C., OctpoymoB N.I"., Cnagkos C.A. AkimonepHoe o0uiectBo «M3aaTenscTBO
«IIpocsemenue»

» Xumus: 9-# kinacc: yriyOJeHHBIN ypoBeHb: yueOHUK; 1-e uznanue ["abpuensn
0O.C., OctpoymoB N.I"., Cnagkos C.A. AkinonepHoe obmiecTBo «M31aTeancTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
Xumus. 8-9 knaccsl. [IpodunbHbiil ypoBeHb. MeToInuecKre peKOMEH Il K

yueOHukam ["abpuensna O.C., Ocrpoymoa N.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1.IIOC Mos kouna https://myschool.edu.ru/?ysclid=mes5q26jnn807639805
som.fsio.ru.

2.school-collection.edu.ru. Equnas komiekius nudpoBbIX 00pa30BaTeIbHBIX
pPECYpPCOB, B TOM UHKCJIE TPEIMETHAS KOJUICKIIUA « XUMUSD.
3.him.1september.ru. DeKTpOHHAs BEPCHS Ta3€Thl « XUMUS» U CAUT JIJIs
yautens «5 uay Ha ypoK XUMUW.

4.uroki.net. Ha caiiTe MOXXHO HAlTH MOYPOYHOE U TEMATUYECKOE MIIAHUPOBAHUE,



OTKPBITHIE YPOKH, CLIEHAPUU IIKOJIbHBIX MPa3IHUKOB, KJIACCHBIE YaChI,
METOANYECKHE pa3pabOTKH, KOHCIIEKThl YPOKOB, J1a00paTOpHbIE, KOHTPOJIbHbIE
paboThI U IpyTrUe MaTepuabl.

S.festival.1september.ru. ®ectuBanp negarorndeckux uaei «OTKPBITHIN YPOK»,
Ha KOTOPOM IPEJICTAaBIEHbI pa3pabOTKN YPOKOB 10 XUMHH.

6.chemnet.ru. Xumuyeckasi uHGOpMaIMOHHAS CETh: HayKa, 00pa3oBaHUE,

TCXHOJIOTHH.
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