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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHO pabouelt mporpaMMbl BOCITUTAHHMSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M Pa3BUTHSI OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIIbHON  JIE€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTYyalbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaOT POPMUPYEMBIE XUMHUEH MPEICTABICHUS O MPEBPAIICHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CAaMOCTOSTENbHOM Yy4eOHON JeSITenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTAaBICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SBJISETCS KIIOUYEBBIM 3TAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIUMHUCS CHCTEMbI TIEPBOHAYAILHBIX MOHSATUH XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalONIUX MpPEACTaBICHUNA OOIIe XuMUMU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTr0 moaxoja k e€ mizydeHuto. ColiepaHU€ CKJIAQJbIBACTCS W3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETHKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[TporpamMMa ocHOBHOro o001Iero oOpa3oBaHud MO XUMHUH (YriTyOnEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKAs HAIMPABICHHOCTh OOYyUYCHUS XWMUU,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOn€HHOE  M3y4eHHME XUMHUM  CIOCOOCTBYET  peald3aluu  3ajaad
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOIOJIKEHUS 00pa30BaHUs U JalbHEUIIIEH TPYIOBOU JEATEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3agadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TIO3HaHUSA IIPU M3YYCHUM BEIIECTB W XUMUYECKHX pPEaKLUu,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KaroT HAIPaBJIEHHOCTh 00YUYEHUsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHHI OKPY’KAIOIIETO MUPA, OCBOEHUE S3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oOmmeH  (QYHKIIMOHAILHOW H  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
JeATEIIbHOCTH, CBSI3aHHBIM C XHUMHEH, MOTHUBAIlMSg K OCO3HAHHOMY BBIOODPY
COOTBETCTBYIOIIETO MPOGHUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4ueHus;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJNbTYpbl, HENPUATHE IEHCTBUM, NPUHOCIIIMX BpEX
OKpYKaIoIIEH Cpelie U 3J0POBBIO JIIOJICH;

puoOpeTeHNE OOYYAIOIIUMHUCS OMBITA CAaMOIIO3HAHUS, KJIFOUEBHIX HABBIKOB
(KTr0UEBBIX KOMIETEHIINH ), HEOOXOIUMBIX JJIsI pa3IMYHBIX BUJIOB JEATECIIBHOCTH.

Ha yrnmy6nénnoe n3ydenne y4eOHOTo mpeaMera « XuMus» OTBoAUTCS 1o 136
yacoB B 8 m 9 kiaccax (4 yaca B HENIENIO), TO €CTh 2 4Yaca B HEICIIO 3a CUET
oos3arenpHor yactu OOII OOO um 2 wyaca 3a cuét uvactu OOII OOO,
dbopmupyemMoil yyacTHUKaMH 00pa3oBaTebHBIX OTHOIIEHUI. Bcero 272 yvaca 3a
JIBa rofa oOy4eHus.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciieHue. [IpencraBienuss 0 HaydyHOM MO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemecTtBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cmecH BelecTB. MosbHas J0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXPAaHEHUsI MacChl BEILIECTB.
AToMHO-MoONeKyJsipHas Teopus. JKusznb u gesrtensHocth M.B. JlomonocoBa.



XHUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAMHEHUS, Pa3I0KEHNUs,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtayyioB. HaOmromenne Qusmueckux (IJIaBI€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuyectBoM | Monbs. HaOmrogeHume W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue u paznoxeHue ruapokcuna wmeau () npu
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
Coco0OB  pa3ieneHuss cmeced (C  MOMOILIBI0 MarHuTa, (PUIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAaccChl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBO. Haxoxkaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCIOpo/ia B JabOpaTOpuu U MpoMbIuIeHHOCTH. [ToHsTHe 0
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U JHJO0TepMUUYECKUEe peakuuu. TommmBo. Mcnonp30BaHue yrisi U ME€TaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3zayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »nemeHT W mpocTtoe BemecTBo. HaxoxkaeHnue Bomopona B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonsitue o kuciorax u cossix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTh TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIUKaToOpax. KpyroBopoT BoAbl B MOPUPOJE. 3arps3HEHUE MIPUPOIHBIX BOJI.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucior. MexayHapoaHass HOMEHKJIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BAXKHEHIIINX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) U CcrocoObl mojydeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKpaIeHUsI TOPECHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

NOJIy4eHHe, cOoOMpaHue, pacrno3HABAHME W H3YyYEHHUE CBOICTB BOJIOpOAA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOCHHOCTEH  pacTBOPEHHsS BEIIECTB C  Pa3IM4HOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

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

OIpPEJIEICHHE PACTBOPOB KUCIOT U IIEJIOYEH C MOMOIIBIO MHAUKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAaHWI, BBITECHEHHUE OJHOIO MeTailia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KHCJIOT U IEJIOYEH;

pelIeHHE OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmonmueckass cucreMa XUMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (CeMemcTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajljlaX, TrajJoreHax, MHEpPTHBIX (OJaropoAHbIX) raszax. OJEMEHTbI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M. Mengaeneesa.
Kopotkonepuoanass u jnuHHONEpuoaHas ¢opmbl Tadmuisl «llepuognueckas
cuctema xumuueckux snemeHToB [. V1. Menneneesay. [lepuonast u rpymmsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DJIEKTpOHHbIE KOHMUTYPALUH W SJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 10 JHEPTETUYECKHM YPOBHSM, IIOAYPOBHAM H
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIO0THO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproanueckol CHCTEMBlI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W mnpakTtuku. [[. V. MeHueneeB — y4eHbIM U
IpaKJaHUH.

DONEeKTPOOTPUIATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOW CBS3U: KOBAJICHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIE (hopMyinbl BemiecTB. KaTHOHBI u
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHI IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATHM, TAK ¥ NIOHATUN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0/IeHNEe, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAUTMYECKHUX) TEJ, dJICKTPUICCKUN
3aps], KOJIUIECTBO TETUIOTHI.

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

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

TexHonorust: TexHocdepa, IPOU3BOJCTBO, XUMUICCKIE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KUIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMHUYECKUX DJIEMEHTOB B CBETE MPEACTABICHUNA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOCHHUSI aTOMA.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEUCTBUSL (BOJOpOJHAS CBsI3bh, CUiIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHUSI ~ XUMUYECKUX  pPEaKLIHM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTopa, M0 arperaTHOMY COCTOSIHUIO pEarupyroliux BEIIeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Brruncnenust no TepMOXUMHUYECKUM YPABHEHHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuuax. [lonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpallleHU B Pa3IMYHbIX YCIOBUSAX HAa OCHOBE MPEJICTABICHUN 00 M3YYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEIEKTpOiuThl. KaTHoHbBI, aHMOHBI. MeEXaHW3M JHCCOLMALMU BEIIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro ooMeHa. Y clioBHS NMPOTEKAHUS PEAKIIM HOHHOTO OOMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mpposm3 conei. loHHbIE ypaBHEHUs THAPOJINA3a COJEeH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCIICIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKOU PEAKIIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

IIPOBEJICHUE OINBITOB, WIIIOCTPUPYIOIIMX NPHU3HAKH IPOTEKaHUS PpEeaKLUil
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJECHNUE  OMNBITOB, WUIIOCTPUPYIONIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUEe HEOPraHWYECKUX BEHIECTB C IOMOINbI0 KaYeCTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuu», «luaponus coneity, «DIeKTpoauTHIeCKas
JTUCCOLIHAITIS.

HemeTtanibl U MX coeinHEeHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUUYECKUX DJJIEMEHTOB, TPOCTBHIX BEIIECTB, auioTponus. OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBAa HeMeTasioB. (CpaBHUTENbHAs XapaKTEPUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEPE  XJopa
(B3auMOJIeHiCcTBUE €  MeTaUlaMH, HEMeTa/llaMH,  BOJIOM,  IIEJ0YaMu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOIEPKAIIUX KACIOTaX XJIOpa U UX COMSIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3auMOJIEHCTBHE C METaJIaMH, BOJOPOAOM, KuciopoaoM). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHUA, X (U3MYECKHE U XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kiacca KHUCIOT W crnenuduueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCMHEHHUSIMU a30Ta (KUCJOTHBIE MJOXAH, 3arpsA3HEHHE BO3AyXa, IOYBBI U
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuast ocdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKUE
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUJIEKCHbIE yA00peHHusl. XUMHUYECKOE 3arps3HEHHE OKpYXalolleld cpeibl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE W XHUMHUYECKHE CBOMCTBAa TMPOCTHIX BEILIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBbI, MOTYYCHHE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOoOIeMbl aTMOC(EpHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
yKcycHast kucioTa. [IpupoaHble HCTOYHUKHA YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — W WX pOJM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPTraHUYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHL: (pU3MUecKre M XMMHUYECKHE CBOMCTBA, MOJY4YCHHE U MPUMEHEHHE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu ctpoenusa aroma. OOnIMe NpencTaBieHus O (PU3NYECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJIOTEHUI0B);

IPOBEJCHUE ONBITOB, OTPAKAIOLIMX (PU3MUECKHE U XUMUYECKHE CBOWCTBA
raJlIoT€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOJAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOJIOJIeHHe  mpolecca  OOyIJIMBaHUS — caxapa  IOJ  JIEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
VOHBI U HAOJIIOICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE C (DU3MYECKMMU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

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



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dymiepena, ¢ mporeccoM aacopOLrU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

[OJTyYeHHue, coOMpaHue, paclio3HaBaHUE U U3YUEHHUE CBOWCTB YIJIEKUCIIOIO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-HOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3yY€HUE B3aMHBIX [IPEBPALLIEHUI KapOOHATOB U T’MAPOKApOOHATOB;

O3HaKOMJIEHHUE ¢ oOpa3laMu MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
IIPOAYKIHEH CUIIMKATHON POMBIIUICHHOCTH;

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

Merayibl 1 MX COeIMHEHHU S

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHHE IPOCTBIX BEIMIECTB — METALIOB. MeTrammdeckas CBI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LIEHTPUPOBAaHHAs KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUU PsIi  HAIPSIKEHAN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CraBbl (CTajlb, YyTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilesnounble mMeTauibl: nOJOKeHUE B [leproanueckoil cucTeMe XMMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha MpUMeEpe HATpUsl U Kajusl), MOJTyUYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJABI U CHOCOOBI €€ YCTpaHEHHS.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmtoMuHus. [I[puMeHeHne aTtOMUHUS U €T0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, Me/iu, cepedpa. BaneHTHbIe cOCTOSTHUSL aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCJIMHEHUHU (Ha MPUMEPE COEAMHEHHI XpoMma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMU), 00 UX OKCHUIAX, THIPOKCHUIAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

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

Kene3o: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoxneHue B mpupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

DKCNEpUMEHTAIBHOE N3YUEHHUE BELIECTB U SIBJICHUM:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWUMOJCUCTBUS METAJUIOB C BOJOH, C PAacTBOpAMHU COJIEM U
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IUHKA, Kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KaJIbIINS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 N0 TeMe «BaxkHenmme MeTtauibl U ux
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEI[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEIIECTB U XUMHYECKUX peakiuil B ObiTy. IlepBasi moMols mpu XUMHUYECKHUX
05KOTax Y OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370p0BOM 00pase KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COEMHEHUSIMM YIJIEPOJA, A30TA, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE HM3YYEHHE BEIIECTB W SIBJICHUW: O3HAKOMIIEHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPEJNICJICHUE KUCJIOTHOCTH MOPUPOJAHBIX BOJ, MOJECIMPOBAHUE MpoIrecca
00pa3oBaHUs KUCIOTHOTO JA0XK/IS, N3yUYCHHE €r0 BO3JICHCTBUS HA MaTEpPHAJIbI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3jiesioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUIKOM M ra3000pa3HOM COCTOSIHUU. Bub
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BU1a XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUCCKHX PpEaKIUd 110 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBanre BO3MOKHOCTHM MPOTEKAHUS XUMHUYECKUX IPEBpPAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

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



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3NYECKUE BEIUYUHBI, CIUHUIBI H3MEpPEHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, aib(a-, 0eTa- U raMMa-u3ayucHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.

JIeMOHCTPAllMOHHBbIE M NMPAaKTHYeCKHe PAdOThHI MPOBOAATCH ¢ MPUMEHEHUEM
obopynoBanus «Touka Pocray.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TT0 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCITUTATEIHLHOM ACATEIHPHOCTA 00pa30BaTEILHON OpTraHU3aIli B COOTBETCTBHH C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOI'O OTHOIIECHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEIUI0, MOHHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE TMOBEJICHHE U TOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKW U HEOOXOIUMBIC ISt
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUA O 3aKOHOMEPHOCTSAX PpAa3BUTHUS TMPUPOJbI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAampaBiCHHs M YPOBHs AalbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS alKOTOMsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM JESATENBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K npodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHUCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaIn3alii B 3TOU
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX MOCJIEICTBHMA ISt
OKpYXalollel cpeabl; OCO3HAHWE TIJI00aNbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pEelIeHUs; CHOCOOHOCTh NPUMEHATH 3HAHMS, MOIy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH Cpeloi;
AKTHUBHOE HEINPUATHE JACWCTBUM, TMPUHOCAIIMX BPEH OKPYXKAIOIIEH CpeIe;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
IIPAKTUYECKOM IEATEIBHOCTH 3KOJOTUYECKON HAIIPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepUaibHOE €JIUMHCTBO MHUpa W MPOLECC MNO3HaHMs (BEIIECTBO, CBOWCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM IS TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBLIC y‘leﬁHLIe I[eﬁCTBHﬂ

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
MIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATUSMH); aHAJTU3UPOBATh,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JIOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, 110 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCITOIh3YEeMbIE B XMMHUH, TIPEOOPA30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKUE PEAKITHH.

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

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIILCKON IeATEIIbHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIICHHIO MPOOJIEMBI; TIPEAJIaraTh OMUCATEIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUS] U BBIBOJBI MO pe3yjbTaTaM MPOBEIACHHOTO OTIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIUIO U KPUTUUYECKH OLEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pazMyHble METOJAbl U (POPMYJIHMPOBATH 3alpOChl MpPU TMOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHdopmaruu (cxembl, Tpa@uKd, IUarpaMMbl, TaOJHIIbI, PUCYHKH W Jpyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIbI, (popmyibl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CpEJICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJIYUYCHHBIC PE3YJIbTaThl MO3HABATEIBLHOW NESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax palOThl: IJIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE KayeCTBa BBIMIOJHEHHON paboOThHI; pellaTh BO3HUKAIOIIME TPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMPATh CIIOCOO pelIeHHs] yueOHOM 3a/auu (CpaBHUBATH HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 00O0OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJIACcCOB, TaK M B paMKax pealu3alld HHIUBHIYaIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT J€TajJbHEe OCBOMTbh MaTepHall, OBJIAJETh PaCIIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIIUICHUS;, BUIbl ACSTEIBHOCTU 10
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOywaromierocss OyayT chopMupoBaHb
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJIHAS), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIM OKCHJ, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHMsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aToOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHAas OpOWTAIIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIIEKTPOOTPUUATEIIBHOCTh, CTEIEHb OKUCJICHHS, OKHUCIUTEId |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MTOHATHUS MPHU ONIMCAHUU BEIIECTB U UX NPEBPAILCHUN;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEAEICHHOMY KJIACCy COE€IMHEHUM 10 (hopMysiaM, BUbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOpPHUH, 3aKOHA ABOTAJIpO U €ro CIECACTBHM, NPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JJIEMEHTOB OT UX NOJI0KeHU B [leproanueckoii cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Maneie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHHUs, KOTOpble UMeloTcs B Tabsmie «llepuoandeckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO AIEKTPOHOB U PacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEILECTB, MO
TeroBoMy G DEKTy);



XapakTepu30oBaTh (OMHUCHIBATh) (PU3MYECKUE U XHMHUYECKHE CBOMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TNPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JEMEHTa Mo (opMyJie COEIUHEHUS, HaXOIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OINEPAMM MBICIUTENBHON NEATENbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJis
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII0IaeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBICHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTe mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3zo000pa3HbIX BEHIeCTB (BOJAOPOJA W KHUCIOPOAa), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH  XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIIECH yMeHHUs 0€30MacHOro oOpalieHus ¢ BEIeCTBAMU, UCIOJIb3YEMbIMU
B TMIOBCETHCBHOM JKM3HU, & TAK)KE 3HAHWE TIPABIII TIOBEICHUSI B IIEJISAX COSPEIKCHHUS
3JIOPOBBSI U OKPYIKAIOIIEH CPEeIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICYIOIME TPEIMETHbIC pe3ydbTaThl HW3YYCHHS XUMHH Ha YrIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYEeCKasi peakiys, TEIIoBou 3(eKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS NUCCOLMALNSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHUH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMUYECKasi CBSA3b (KOBAJCHTHAsl, MOHHAs, METAJUIMYECKas), MEKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHHUS, KPUCTALTNYECKUE pPEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUUYECKHX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEQMHEHUSAX Pa3IMYHOIO COCTaBa, MIPUHAMICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTIMYECKOW) B HEOPTaHWMYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepu3oBaTh TaONMMuHyr ¢opmy Ilepuoanueckoit
CUCTEMBl XMUMHYECKHMX DJIEMEHTOB: pa3nyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieIeHUeM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOIYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUJOB) B MpeJeiax MaJbIX MEPUOJIOB U TJIaBHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
pPaBHOBECHUS B 3aBUCHUMOCTH OT PA3IMIHBIX (haKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMCIICHUSI XMMHYECKHX JJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYaCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh IPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOpPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIIUM, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroabHas, KpPEeMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHMUE /ISl CO3/IaHUs COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJe COEAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIMI C YYEeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUM XUMHUYECKOM TOCYIbI M OOOpyJOBaHUS, a TakkKe IpaBuiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJILHBIX 33/a4 10 TeMaM Kypca, TMPeACTaBiIsATh PE3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHNWE, CHCTEMATHU3aIldI0, BBISBICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATh  MpaBwia  0Oe3omacHOro  oOpallleHuss C  BEIIeCTBaMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKM3HM, IIpaBWia IOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBIIIEHUS U MPEAOTBPALICHUS UX BPEIHOIO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIsl Ipo(hecCHOHaNbHOM OpUEHTAllMd U JIJI1 OCO3HAHHOT'O BBIOOpAa XMMHUU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUI B YCIOBUAX 00pa30BaTEIbHBIX OpraHu3alui,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJibHbIe IIpakTH4eckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThbI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
Xumusi — BaxkHasi 00J1aCTh
11 eCTGCTBOSHaHUHH 1 10 2 https://resh.edu.ru/subject/29/8/
MPAKTUYCCKOHN ACATCIbHOCTU
YeJIoBeKa
B .
1.2 CHICCTER 1 XHMIHCCIHe 28 1 https://resh.edu.ru/subject/29/8/
peakuuu
Hroro mo pazueny 38
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
B Nl . .
2.1 OSHYX. LIOMATHE O Tasax 19 1 1 https://resh.edu.ru/subject/29/8/
Kucnopon. Oxcunbt
B I .
2.2 OAOPOA. LIOHATHE O 8 1 https://resh.edu.ru/subject/29/8/
KHCJIOTaX M COJISIX
Boma. P B! 0 .
2.3 028 TRCTBOPHL. TIOMITHE 0 18 1 1 https://resh.edu.ru/subject/29/8/
OCHOBAHUSX
O .
2.4 CHOBHPIC [TACCH! . 16 1 1 https://resh.edu.ru/subject/29/8/
HCOPTaHNYCCKUX COCANHCHUHN
Hroro no pazneny 61

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18 https://resh.edu.ru/subject/29/8/
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHUYECKAS CBI3b.
3.2 OKHCIUTETBLHO- 16 https://resh.edu.ru/subject/29/8/
BOCCTAHOBUTEJIBLHBIE PEAKITUU
Hroro mo pazueny 34
PesepBHOE Bpems 3 https://resh.edu.ru/subject/29/8/
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
[ToBTOpeHue 0 i
1.1 PTOPEHHE 1 YILYDIICHHE SHAHMH 0 8 htps://resh.edu.ru/subject/29/9/
BEIIECTBE
O .
1.2 CHOBHBIC SaKOHOMevaOCTH MPOTCERAHA 14 1 1 https://resh.edu.ru/subject/29/9/
XUMHYCCKHUX PEAKIIHA
C) . .
1.3 HCKTPOIITHACCIAT ATCCOMIANI 14 1 2 htps://resh.edu.ru/subject/29/9/
XUMUYECKHE peakllii B pacTBOpax
Hroro mo pazueny 36
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO0mas xapakTepuCcTHKa ec .
2.1 HHT XApaKTCPHCTIIA XHMIHCCIHX 8 1 https://resh.edu.ru/subject/29/9/
anemeHToB VIIA-rpynmsl. ["anorenst
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 10 https://resh.edu.ru/subject/29/9/
COCTUHEHUS
OO01mas xapakTepuCcCTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 12 1 https://resh.edu.ru/subject/29/9/
COCTUHEHUS
OO0mmas XxapakTepuCTHKa XUMUIECKUX
2.4 aneMeHToB |VA-rpynnsl. Yriepoa u 13 1 2 https://resh.edu.ru/subject/29/9/
KpEMHHI1, UX coennHeHus. bop
Wroro no pazueny 43



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01me CBOMCTBAa METAJLIOB 10 https://resh.edu.ru/subject/29/9/
3.2 Baxkueiiiine MeTaJIbI M1 UX COSTMHEHUS 22 2 https://resh.edu.ru/subject/29/9/
Wroro no pazueny 32
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
B .
4.1 criectsa f MaTepHaﬂbi B ACHSHI ACTOBCKA 5 https://resh.edu.ru/subject/29/9/
OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH
Htoro no pazneny 5
Pa3nen 5. O000menue 3HAaHUMH
I1 0600 i
5.1 OBTOPEHHE 7 ODODINCHHE SHAMM 10 2 https://resh.edu.ru/subject/29/9/
OCHOBHBIX Pa3/ieNioB KypcoB 8—9 kiiaccoB
Hroro mo pazueny 10
PeszepBHOe Bpems 10 https://resh.edu.ru/subject/29/9/
OBHIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne
n/n Tema ypoka Bcero Konrpoarueie  Ipakruteckue I/IS)I’[‘?::I/IH oﬁp::loq;zzzzfﬂue
padoTbI padoTbI pecypenI
[Ipenmer xumuu. Poias xumuu B 1 https://resh.edu.ru/subject/29/8/
JKU3HU YeJI0BeKa
[TonsiTue 06 UCTOPHKM BO3HUKHOBCHHS https://resh.edu.ru/subject/29/8/
Y Pa3BUTHUS XUMHUU. XUMHS B CUCTEME 1
HayK
Tena u BemecTBa. Pu3nyecKue u https://resh.edu.ru/subject/29/8/
XUMHUYECKHE CBOVCTBA BEIICCTB 1
DU3IUCCKIE H XHMIUECKIe SBIICHUS 1 https://resh.edu.ru/subject/29/8/
IToHsATHE O TEOPETUUECKUX METOAX https://resh.edu.ru/subject/29/8/
MO3HAHUS B €CTECTBEHHBIX HAYKaX. 1
W CTOYHHKH XUMHYECKOM
uHpopmaruu
[IpencrasiaeHus 0 HAy4YHOM IO3HAHUU https://resh.edu.ru/subject/29/8/
Ha HYMIIUPUYECKOM YPOBHE:
HaOII0IeHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE. 1
[Tonsitue o MmeTogax paboThI C
XAMHYECKHMH BEIIECTBAMH.
OOGopynoBaHue MIKOJIbHON
XUMHYECKOH 1abopaTopuu



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

[IpakTuueckas padora Ne 1 o reme
"IIpaBuinia pabOTHI B 1TaOOPATOPHUH H

https://resh.edu.ru/subject/29/8/

5
npuéMbl 00paleHus ¢ 1a00PaTOPHBIM
obopynoBanuem"
8 UpCThie BEIIECTBA H CMECH https://resh.edu.ru/subject/29/8/
9 Crioco6bI pasieseHus cMeceit https://resh.edu.ru/subject/29/8/
[TpakTiueckast pabota Ne 2 o Teme https://resh.edu.ru/subject/29/8/
10 "Paznenenue cMmeceit (Ha mpumepe
OYMCTKHU TTOBAPCHHOM COJH )"
11 ATOMBI 1 MOJIEKYJTBI https://resh.edu.ru/subject/29/8/
12 DT —— https://resh.edu.ru/subject/29/8/
13 [TpocTble U CIOXKHBIE BEIIECTBA https://resh.edu.ru/subject/29/8/
14 BemecTBa MOJEKYIAPHOTO U https://resh.edu.ru/subject/29/8/
HEMOJIEKYJIIPHOTO CTPOCHHUS
15 Xumunueckas popmyina. BaneHTHOCTb https://resh.edu.ru/subject/29/8/
ATOMOB XMUMHYECKHUX PJIEMEHTOB
16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB hitps:/resh.edu.ru/subject/29/6/
17 Ornpezenenre BAJIGHTHOCTA aTOMOB https://resh.edu.ru/subject/29/8/
o opmynam OMHAPHBIX COSTUHEHUN
18 OTHOCHTENbHAS aTOMHAs Macca. https://resh.edu.ru/subject/29/8/
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca
BrrunciieHus OTHOCUTENIBHOMN https://resh.edu.ru/subject/29/8/
19 MOJIEKYJIIPHOM MACChI BELIECTB,

MOJ'ISIpHOfI MaccChbl, MacChbl BE€IIECTB U
KOJIMYECTBA BCIIECCTBA



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

MaccoBas 1019 XUMHYECKOTO

https://resh.edu.ru/subject/29/8/

20 3JIEMEHTa B COCAUHCHHH

Brrancnenns MmaccoBoil 1oiau https://resh.edu.ru/subject/29/8/
21 XUMHUYECKOT0 dJIEMEHTa 10 (hopMyIie

COCTMHCHUS

Haxoxnaenue npocreiimieit GopMyIibt https://resh.edu.ru/subject/29/8/
22 BELLECTBA 10 MACCOBBLIM JIOJISIM

3JICMCHTOB

Boruncnenus npocreiiieit popmMyIsl https://resh.edu.ru/subject/29/8/
23 BEILIECTBA [0 MACCOBBIM HJIH

MOJILHBIM JIOJISIM 3JICMEHTOB
24 KoumuectBo BemecTsa. Mob https://resh.edu.ru/subject/29/8/

BzanMocBsI3b KOTUYECTBA, MACChI U https://resh.edu.ru/subject/29/8/
25 YHUCJIa CTPYKTYPHBIX €IHHHII

BEIIECTBA
2% MoApHAs MAacca CMeCH BEIIECTB https://resh.edu.ru/subject/29/8/
97 MonbHas 10711 XUMHYECKOTO https://resh.edu.ru/subject/29/8/

3JIEMEHTA B COCTMHCHUHN

Haxoxnaenue npocreiimient popmyIibt https://resh.edu.ru/subject/29/8/
28 BEIECTBA 10 MOJIBHBIM JIOJISIM

3JICMEHTOB
29 XyUMUYECKHE SBICHU. XUMHUYECKast https://resh.edu.ru/subject/29/8/

peaknus u e€ MpU3HaAKH
30 3aKOH COXpaHEHHsI MaCChl BEIIECTB https://resh.edu.ru/subject/29/8/
31 ATOMHO-MOJIEKYJISIpHAs TEOPHUS. https://resh.edu.ru/subject/29/8/

Kusee u gesrensHOCTE M. B.



https://resh.edu.ru/subject/29/8/
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https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
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https://resh.edu.ru/subject/29/8/

JlomoHOCOBA

32

33

XHUMHUYECKUE YPAaBHEHUS

TuIbl XUMHUYECKUX PEaAKIINH

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

34

Pacuétel mo XxuMuuecKum
YpPaBHEHUSM KOJIMYECTBA U MACChl
MCXOJIHBIX BEIIECTB WU MTPOJTYKTOB
peakuu

https://resh.edu.ru/subject/29/8/

35

Brrancaenus mo YPaBHCHHUAM
XHUMHYICCKOM PCaKun: KOJINICCTBA
BCIICCTBA, MACCHI 11O U3BECTHOMY
KOJIMYCCTBY BCUICCTBA, MACCE
pCarcHToB WKk NPOAYKTOB PCAKIIUU

https://resh.edu.ru/subject/29/8/

36

Brruucnenus no ypaBHEHUSIM
XUMUYECKON PEAKLUN: KOJINYECTBA
BEIL[ECTBA, MAaCCHI IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, MacCe
pEareHTOB WM IPOAYKTOB PEAKLIUU

https://resh.edu.ru/subject/29/8/

37

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

https://resh.edu.ru/subject/29/8/

38

39

KonTtponbHas padora Ne 1 o teme
"BemectBa 1 XuMHU4eCcKue peakiun'

Bo3ayx — cmech ra3os. [lonsitue o
rasax.

https://resh.edu.ru/subject/29/8/

40

3akoH ABorazpo. MomsipHbIl 00bEM
ras’oB

https://resh.edu.ru/subject/29/8/

41

Brruncienusa o0béMa, KOJIHYECTBA
BEIIIECTBA ra3a Mo U3BECTHOMY €T0

https://resh.edu.ru/subject/29/8/



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

KOJIMUECTBY BEIECTBA, 00BEMY

https://resh.edu.ru/subject/29/8/

42 OTHOCHTENbHAS NIOTHOCTH Ta30B
43 Beruuciaenus oTHOCUTEIIBHON https://resh.edu.ru/subject/29/8/
IJIOTHOCTH T'a30B
OripezesieHne OTHOCUTEIbHON https://resh.edu.ru/subject/29/8/
44 MOJICKYJISIPHOM MacChl ra3000pa3HoTo
BEIIIECTBA 10 U3BECTHOM
OTHOCHUTEIIbHOM INIOTHOCTH
Brrunciaenus oTHOCHTENLHOM https://resh.edu.ru/subject/29/8/
45 MOJIEKYJIIPHOM MACChI ras3a o
M3BECTHOM OTHOCHTEIIHHOM
IJIOTHOCTH
46 OObEMHBIE OTHOLLIEHUS Ta30B IIPU https://resh.edu.ru/subject/29/8/
XUMHUYECKUX PEaKIUIX
47 Brruncienus 00EMOB ra3oB 110 https://resh.edu.ru/subject/29/8/
YPaBHEHUIO XUMUUYECKON PeaKuu
48 Kucmopom — a5eMeHT U mpocToe https://resh.edu.ru/subject/29/8/
BEIIIECTBO
49 OKCHIBI https://resh.edu.ru/subject/29/8/
50 Crioco6bI mostyueHus KUCI0poa B https://resh.edu.ru/subject/29/8/
1ab0paTopuu U MPOMBIIUIEHHOCTH
[TpakTrueckast padota Ne 3 o Teme https://resh.edu.ru/subject/29/8/
51 "Tlony4yenue u coOupanue
KHCIIOpO/1a, U3yUYEHHUE €r0 CBONCTB"
52 KpyroBOPOT KHCIOPOJIA B IPHPOIE https://resh.edu.ru/subject/29/8/
53 O30H — ANIOTPONHAs MOTUHKALIS https://resh.edu.ru/subject/29/8/



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
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https://resh.edu.ru/subject/29/8/
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https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

KHCIIOpo/ia

54

55

56

57

TennoBoii 3 PeKT XMMUIECKOI
peaKuuu, TePMOXUMUICCKUE
YpaBHEHUS, YK30- H
SHIOTEPMUUYECKUE PEaAKIINH

Tonnuo. Ucnonb3oBanue yriisi 1
METaHa B KA4eCTBE TOIUJINBA.
3arpsi3HEHUE BO3TyXa.

Boruncnenus o ypaBHeHUAM
XUMUYECKON PEaKIIUU: KOJNYECTBA
BelllecTBa, 00bEMa, MacChl 110
M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB WIIN
MIPOYKTOB PEAKITUU

KonTponbnas padota Ne 2 o reme
"Bo3ayx. Kucinopoa. Oxkcuast"

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

58

Bonxopon — anemeHT u mpocToe
BEILIECTBO

https://resh.edu.ru/subject/29/8/

59

60

61

CniocoObl nomy4eHus BOAOpoJia B
1a00paTOPUM U TPOMBIIIIICHHOCTH

[IpakTuueckas padora Ne 4 o reme
"Tlony4yenue u coOupanue BOAOPOAa,
M3y4YEHUE €ro CBOUCTB"
Hcnonp3oBanue BogopoJa B KauecTBE
TOIJINBA

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

62

IToustue o xucnorax u coisax. Cocras
KHCJIOT U COJIEH

https://resh.edu.ru/subject/29/8/

63

Brruncienusa o0béMa, KOJIHYECTBA

https://resh.edu.ru/subject/29/8/



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
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https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

BELIECTBA ra3a 10 U3BECTHOMY €0
KOJIMUECTBY BEILIECTBA WK 00BEMY

64

65

66

67

Beruucinenus 006EMOB ra3oB 1o
YPaBHEHUIO XUMUYECKOU pEAKLIUHU

Brluncienns no ypaBHEHUSIM
XUMHYECKON PeaKIuu: KOJIMYEeCTBA
BEIeCTBa, 00bEMa, MAacCHI 110
M3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHTOB UIIN
MPOAYKTOB PEAKIUU

dusnueckue ceolictBa Boansl. Boga B
npupojae

AHanu3 U CUHTE3 — METOIbI
M3yYEHUS COCTaBa BOJBI

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

68

69

70

XuMHYecKHe CBOMCTBA BOIBI

CocTtaB OCHOBaHUH

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B
BOJC

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

71

HaCLIIIIeHHBIC 1 HECHACBIIIICHHBIC,
KOHICHTPUPOBAHHEBIC U
pa3z0aBieHHbIE PACTBOPHI

https://resh.edu.ru/subject/29/8/

72

Crioco0b! BeIpaXKeHHsI KOHIIEHTPALUU
pacTBOpOB: MaccoBast OIS
pacTBOPEHHOTO BEWIECTBA, MOJISIPHAS
KOHIICHTPAIUS

https://resh.edu.ru/subject/29/8/

73

[IpaxTuueckas padora Ne 5 o reme
"[IpuroToBieHne pacTBOPOB C

https://resh.edu.ru/subject/29/8/



https://resh.edu.ru/subject/29/8/
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https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
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74

OIpeeIEHHON MaCCOBOM J10JIeH
pPacTBOPEHHOTO
BewectBa.[IpuroroBnenue pacTBopoB
¢ onpeAcIEHHON MOJISIPHOM
KOHLIEHTpaluel pacTBOPEHHOIO
BeniecTa”

Brluucnenus ¢ uCnoJib30BaHUEM

MOHSITHSI «MaccoBas JI0JIs BEIIECTBA B
pacTBope»

https://resh.edu.ru/subject/29/8/

75

BriuucieHus ¢ UCoiab30BaHUEM
MIOHATHS «MOJISIpHAsI KOHLIEHTpalus
PacTBOPEHHOTO BEILIECTBAY»

https://resh.edu.ru/subject/29/8/

76

77

78

Ponb pacTBOpoB B IpUPOAE U )KU3HU
yenoBeka. KpyroBopoT BOJibI B
npupoje

3arpsi3HeHUE NPUPOIHBIX BOL.
OxpaHa 1 04KMCcTKa IPUPOAHBIX BOJ.
Boruncnenus ¢ ucnonb30BaHUEM
rpauKOB paCTBOPUMOCTH JIJIst
pacué€ToB pacCTBOPUMOCTH BELLECTB

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

79

Briuuciesus ¢ UCIonb30BaHUEM
MHOHATHS «MaccoBas JOJIS BEIECTBA B
pacTBope»

https://resh.edu.ru/subject/29/8/

80

81

Brruncnenus ¢ ncnojib30BaHuEM
MIOHATHS «MOJISIpHAs! KOHIICHTpaus
PacTBOPEHHOTO BEWIECTBA»

Brruncnenus ¢ ucnojib30BaHuEM
rpaduKOB paCTBOPUMOCTH IS

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
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pacu€ToB pacTBOPUMOCTH BEILIECTB

O000111eHNE U CUCTEMATU3 AL

https://resh.edu.ru/subject/29/8/

82 .
3HAHUM
Kontposbnas padora Ne 3 mo teme
83 "Bomopon. Bona. PactBopsl.
OcnoBanus"
84 OKcHBL: cOCTaB, KIIaCCU(PUKAIINS, https://resh.edu.ru/subject/29/8/
TPUBHAJILHBIC HA3BaHUS
85 [TonyueHne n XuMU4YECKHE CBOKWCTBA https://resh.edu.ru/subject/29/8/
OKCHIOB
[TonsiTe 0 ruApOKCUAAX — https://resh.edu.ru/subject/29/8/
86 OCHOBAHUSX M KUCJIOPOICOACPIKAITUX
KHCJIOTaX
87 dusnyeckre U XUMUYECKIE CBOMCTBA https://resh.edu.ru/subject/29/8/
KHUCJIOT
88 TTonyHente KUCITOT https://resh.edu.ru/subject/29/8/
89 KitaccnduKarus ocHoBaHwmii https://resh.edu.ru/subject/29/8/
90 [I&noun, uxX CBOMCTBA U CITOCOOBI https://resh.edu.ru/subject/29/8/
MOJTYYeHUS
01 HepacTBoprmble 0OCHOBaHUs, X https://resh.edu.ru/subject/29/8/
CBOICTBa U CIIOCOOBI OTYUYEHUS
IonsTe 06 ampoTepHBIX https://resh.edu.ru/subject/29/8/
92 TUAPOKCHUIAX: XUMUYECKHE CBOMCTBA
u nosrydenue. [Ipumenenune
BaKHEHIITNX OCHOBAHMI
93 Conu: coctaB, KinaccuuKarms, https://resh.edu.ru/subject/29/8/

TPUBHUAJIBHBIC HA3BAHUA



https://resh.edu.ru/subject/29/8/
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94

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
coneit. [Tonyuenue comneit

https://resh.edu.ru/subject/29/8/

95

96

97

98

99

100

I'enernueckas cBsA3bp MEXKY KiIacCaMu
HEOPraHUYECKUX COCIUHEHU

[TpakTuueckas padora Ne 6. Pemenne
9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCIMHEHU I

Boruncnenus o ypaBHeHUAM
XUMHUYECKON peaKIMK: KOJTNYeCTBa
BellecTBa, 00bEMa, Macchl Mo
M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB WIIN
MPOJIYKTOB PEAKIIUU

Boruncnenus maccol IpoayKTa
peakLMK 10 U3BECTHOM Macce OJJHOTO
13 UCXOAHBIX BEUIECTB, B3SITOTO B
BHJIE PACTBOPA, COJIEPKAIIETO
OIPENENIEHHYIO MACCOBYIO JIOJIO
pacTBOPEHHOTO BEWIECTBA
KonTtponsHas padora Ne 4 mo Teme

"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenquHeHni"

HCpBLIC IIOIIBITKH Knaccn(bm(aunn
XUMHUYCCKUX 3JICMCHTOB

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

101

[TonsiTHE O rpyMIIax CXOIHBIX
3JIEMEHTOB

https://resh.edu.ru/subject/29/8/

102

DJIeMEHTHI, KOTOPBIE 00Pa3yIOT

https://resh.edu.ru/subject/29/8/



https://resh.edu.ru/subject/29/8/
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aM(pOTEepHBIC OKCUIBI U TUIPOKCH/IBI

[lepuoanueckuit 3akoH. OTKpBITHE

https://resh.edu.ru/subject/29/8/

103
[Iepuoanueckoro 3akoHa
Kopotkonepuonas u https://resh.edu.ru/subject/29/8/
JUTMHHOTIEpUOHAST (DOPMBI
104 [Tepuonueckoii cuCTeMbl
XUMHYECKHUX d1eMEeHTOB JI. 1.
Menneneena
105 TlepHOBI ¥ TPYIITBL https://resh.edu.ru/subject/29/8/
106 OCHOBHBIE CBEICHUSI O CTPOCHHUHU https://resh.edu.ru/subject/29/8/
aTOMOB
107 COCTaB ATOMHBIX sIep https://resh.edu.ru/subject/29/8/
108 N30TONBI KaK pa3HOBUIHOCTH aTOMOB https://resh.edu.ru/subject/29/8/
XMMHYECKOT'0 dJIEMEHTa
109 DIeKTPOHbI https://resh.edu.ru/subject/29/8/
110 DIeKTPOHHAS OpOHTATD https://resh.edu.ru/subject/29/8/
111 OHepreTuyeckue ypoBHH U https://resh.edu.ru/subject/29/8/
MOJypOBHU aTtoma; S-, p-, d-opOuTau
DneKTpOHHbIE KOH(UTYpaIH U https://resh.edu.ru/subject/29/8/
112 3EKTPOHHO-TpaduyecKkue GopMyJibl
aTOMOB
CtpoeHue 3JIeKTPOHHBIX 000JI04eK https://resh.edu.ru/subject/29/8/
113 aTOMOB NepBbIX 20 XUMUYECKUX

3neMeHTOB [lepuoauyeckoil cucTeMbl
J.1. MenneneeBa
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3aKOHOMEPHOCTH U3MEHEHUS pajinyca
aTOMOB XMMHYECKHUX DJIEMECHTOB,

https://resh.edu.ru/subject/29/8/

114 METAJUIMYECKUX U HEMETAIIMYECKUX
CBOMCTB I10 Tpynnam 1 nepuojam
H3MeHeHne CBOMCTB COEIMHEHU I https://resh.edu.ru/subject/29/8/
115 XAMHYECKHUX 3JIEMEHTOB B IIEPUOJAX
U rpynnax
XapakTepucTuKa XUMHYECKOTO https://resh.edu.ru/subject/29/8/
116 AJIEMEHTA 10 €r0 MOJIO0KEHUIO B
[Tepnoanueckoii cucreme JI.1.
Menneneena
3nauenue [leproandeckoro 3akoHa u https://resh.edu.ru/subject/29/8/
117 Ilepronnueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB IS
Pa3BUTHUS HAYKU U TIPAKTUKHU
118 ONEeKTPOOTPULIATEIBHOCTD https://resh.edu.ru/subject/29/8/
XUMHUYECKHX DJIEMEHTOB
119 KoBaleHTHas TOASpHAs CBA3D https://resh.edu.ru/subject/29/8/
120 KoBaJleHTHas! HEMONAPHAS CBA3b https://resh.edu.ru/subject/29/8/
121 MoHHAS CBS3h https://resh.edu.ru/subject/29/8/
122 ONEKTPOHHBIE U CTPYKTYpPHBIE https://resh.edu.ru/subject/29/8/
(bopMyIIbI BELIECTB
123 Kpucrannnueckue u amopgHsbie https://resh.edu.ru/subject/29/8/
BelIeCTBa
124 THUIBI KPUCTAIIMYECKUX PEMIETOK U https://resh.edu.ru/subject/29/8/

UX XapaKTepUCTUKU
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https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

125

[TprunHBl MHOTOOOpA3Hs BEIIECTB,
3aBUCHMOCTH CBOWCTB BEIIECTB OT
COCTaBa M CTPOCHHS

https://resh.edu.ru/subject/29/8/

126

127

128

CrerneHp OKHUCIECHUSI

OKHUCITUTEIIEHO-BOCCTAHOBUTEIIEHBIC
peakiuu

XUMHUYECKUE FTIEMEHTHI —
OKHCITUTEII U BOCCTAHOBUTEIIN

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/8/

129

CocraBneHnue ypaBHEHUI
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX
peakui, METOI AIEKTPOHHOIO
Oananca

https://resh.edu.ru/subject/29/8/

130

Brruucnenus no ypaBHEHUSAM
XUMHUYECKON PEeaKIMH: KOJTNIeCTBA
BEISCTBA, 00HEMa, MAaCCHI 10
U3BECTHOMY KOJIMYECTBY BEIIECTRA,
00BEMY, Macce peareHToB WK
MPOJYKTOB PEAKITUU

https://resh.edu.ru/subject/29/8/

131

Brruucnenus npocrenmen
MOJIEKYJISIpPHOM (OopMyJIbl BeliecTBa
M0 U3BECTHBIM MAacCOBBIM JI0JISIM
DJIEMEHTOB

https://resh.edu.ru/subject/29/8/

132

133

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

KonTtponbHas padora Ne 5 o teme
"Ctpoenue atoma. XuMH4ecKas
CBAA3B"

https://resh.edu.ru/subject/29/8/

134

PesepBHeIit ypok. O6001ICHHE U



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

cUCTeEMaTHU3alus 3HaAHUN.

PesepBHbIil ypok. O60011IcHIE 1

https://resh.edu.ru/subject/29/8/

135 y 1
CUCTEeMAaTH3aIHs 3HAHUM.
136 Pe3epBHBII ypoOK. O6o6iueHlxle u 1 https://resh.edu.ru/subject/29/8/
cUcTeMaTH3aIlHs 3HaHUH.
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

9 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/ Tema YpoKa KOHTpOJILHLIe HpaKTuquKne 05pa30BaTeJIbHLIe
Bcero U3Y4YEeHUsS
padoThbI padoThbI pecypcbl

1 CrpoeHue aToMOB 1 https://resh.edu.ru/subject/29/9/
[TocnenoBarenbHOCTh 3aMIOTHEHUS

2 AJICKTPOHHBIX OpOUTAJICH aTOMOB 1 https://resh.edu.ru/subject/29/9/
MaJibIX [IEPUOJIOB
OcoOeHHOCTH 3aNIOJTHEHUS

3 AJICKTPOHHBIX OPOUTANICH aTOMOB 1 https://resh.edu.ru/subject/29/9/
OO0JIBIINX MTEPUOJIOB

4 CreneHb OKUCIICHUS U BAJICHTHOCTD https://resh.edu.ru/subject/29/9/

5 Bunsl xumudeckoil cBs3u https://resh.edu.ru/subject/29/9/
OOMEeHHBIN U IOHOPHO-
AKLENTOPHBIM MEXaHU3M

6 00pa30BaHMs KOBAJICHTHOM CBSI3H. 1 https://resh.edu.ru/subject/29/9/
MexMonexkynsapHbie
B3aUMOJEICTBUSA
THUIbl KPUCTAIIINYECKNX PEIIETOK,

7 0COOEHHOCTH CTPOEHUS 1 https://resh.edu.ru/subject/29/9/
KPUCTAJUTMYECKUX PEHIETOK
3aBHUCHMOCThH CBOMCTB BEIIIECTBA OT

8 THTA KPUCTAINYECKON PEIIETKH U 1 https://resh.edu.ru/subject/29/9/
BHJa XUMHUUECKOH CBS3H

9 KaceHeIKALI XIMIeCKIX 1 https://resh.edu.ru/subject/29/9/
peakiuii Mo pa3InyHbIM MPU3HAKAM

10 DHepreTuka XUMUYECKUX PEAKIIAN. 1 https://resh.edu.ru/subject/29/9/



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

TemnnoBoit 3¢ ekt xumMuaeckoit
peakuuu

11

12

13

14

3akoH ['ecca 1 ero ciaeacTBus

Brruucnenus mo
TEPMOXUMHUYECKOMY YPaBHEHHUIO
peakmuu: TeroBoro dddexra
XUMHUYECKON PEaKIUu 1o
KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY TTpOpearupoBaBIIETO WITH
00pa30BaBIIETOCS BEIIECTBA

[ToHsATHE O CKOPOCTH XMMHYECKOM
peakiuu. 3aKoH JEHCTBYIOIINUX
Macc

Oueprus aktuanuu. [lonsrue o

karanuse. OepMeHTHI.
WHruburopsl.

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

15

@akTOpPBI, BIUSAIOIINE HA CKOPOCTh
XUMUYECKOHN pEeaKLUu

https://resh.edu.ru/subject/29/9/

16

17

18

[TonsiTHE O XNMHYECKOM
paBHOBecuH, npuHuui Jle [laTense

@aKTOpBI, BIUAKOLIME HA COCTOSHUE
XMMHYECKOI0 PaBHOBECHS.
[Iporno3upoBaHue BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX
MPEBPALICHUHN B Pa3JIMYHBIX
YCIIOBHSX

OKUCIIUTETBLHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9

https://resh.edu.ru/subject/29/9



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9
https://resh.edu.ru/subject/29/9

19

Ba)xHble OKUCIUTEIN U
BoccTtaHoButenu. [lepmanranar
Kanus

https://resh.edu.ru/subject/29/9/

20

CBolicTBa IPOCTHIX BEIIECTB —
METAJUIOB ¥ HEMETAJIOB, KUCJIOT U
COJIE — B CBETE IPEICTABICHUN
00 OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUsIX

https://resh.edu.ru/subject/29/9/

21

[IpaxTuueckas padora Ne 1.
PGHICHI/IG 3KCHCpI/IMeHTaJII>HI>IX
3aj1a4 110 TeMe «OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBLHBIC PEAKITUN)

https://resh.edu.ru/subject/29/9/

22

23

24

KonTponbnas padora Ne 1 o teme
«OCHOBHBIE 3aKOHOMEPHOCTH
IMPOTCKAHUSA XUMHUYCCKUX peaKHHﬁ))
PacTtBOpeHue kak ¢pu3uko-
XUMHYECKUN MPOoLece

QHGKTpOHHTLI H HCOJICKTPOJIUTHI

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

25

26

Teopus 31EKTPOIIUTHYECKON
JIUCCOLMALUT

HonHoe npon3BeIeHUE BOJIBI.
Bonopoanslii mokasareib

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

27

DJIEKTPOJIUTHYECKAS TUCCOLIUAIINS
KHCJIOT, OCHOBaHUM U cojieit

https://resh.edu.ru/subject/29/9/

28

29

Peaxiiuu noHHOrO 0OMEHA
CBoOMCTBa KHCIOT, OCHOBAHUM B
coJieil B CBETE MpeICcTaBIeHU 00
3IEKTPOJIUTUYECKON JUCCOLIHAIITI

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

30

KauecTBeHHEIE pCaKu Ha NOHBI

https://resh.edu.ru/subject/29/9/

31

[TpakTrueckas padota Ne 2.
Pemrenne skciepuMeHTaIBHBIX
3aJ1a4 110 TEME
«DJIEKTpOIUTHYECKAS
JUCCOLIUALUS

https://resh.edu.ru/subject/29/9/

32

33

I'maponus coneit

Honnble ypaBHEHUS TUIPOIH3A
coneit

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

34

[IpaxTuueckas padora Ne 3.
Pemenne OKCIICPUMCHTAIIBHBIX
3amadq o teme «l uaponus couen»

https://resh.edu.ru/subject/29/9/

35

Boeruucnenust Mmaccel IpoayKTa
peaKuuu 1Mo U3BECTHOM Macce
OJHOTI'O U3 UCXOAHBIX BEIIIECTB,
B34TOr0 B BHJIE pacTBOPA,
COJZIEPKAIIETO ONPEAECTEHHYIO
KOHLEHTPALIUIO PACTBOPEHHOTO
BEILIECTBA

https://resh.edu.ru/subject/29/9/

36

KonTponbnas padora Ne 2 o teme
"DJIeKTPOTUTHIECKAS
nucconuanusg. XuMu4ecKue
peakuuu B pactBopax”

37

38

OO6mrast XxapakTeprucTruKa
HEMETAIIOB

OO1m1ast xapaKTepUCTHKA raJlOTeHOB

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

39

XHUMHUYECKHE CBOMCTBA IaJJOT'€HOB.
XHUMUYECKUE CBOMCTBA XJIOpa

https://resh.edu.ru/subject/29/9/



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

40

XinopoBogopoa. ColisiHast KUCTIOTa

https://resh.edu.ru/subject/29/9/

[IpakTrueckas padota Ne 4 o Teme

41 "IlosydyeHne COaTHOM KUCIIOTHI, https://resh.edu.ru/subject/29/9/
u3yuyeHue e€ cBoucTs"

42 HomsTHe 0 KHEZIOPOACOACPHALLIX https://resh.edu.ru/subject/29/9/
KHCIIOTax XJIOpa U UX COJISIX
Brruncnenus mo YpaBHCHHUAM

43 XUMHUYECKUX PEaKIUi, €CIIH OJUH https://resh.edu.ru/subject/29/9/
WX PEareHToB JaH B U30BbITKE

44 BaskHelilie CoeHHenIs X10pa i https://resh.edu.ru/subject/29/9/
HUX HAaXOXKJAECHUE B IIPUPOLE

45 Obuias XapaKTepHCTHKa HICMEHTOB https://resh.edu.ru/subject/29/9/
VIA-rpynms
CrpoeHue u cBOHCTBa IPOCTOIO

46 BELIECTBA CEPBl. AJTIOTPOIIHBIE https://resh.edu.ru/subject/29/9/
Moau(UKAIIH cepbl
CepoBoopo/1, CTpOeHuUE,

47 (bu3UYeCcKre U XUMHUYECKUE https://resh.edu.ru/subject/29/9/
CBOWCTBa

48 Oxcubl cepbl https://resh.edu.ru/subject/29/9/

49 CepHucras KUCI0Ta U €€ COJIu. https://resh.edu.ru/subject/29/9/

50 CepHas KuCI0Ta U €e CoJn https://resh.edu.ru/subject/29/9/

51 Hp OMlzmmeHHoe foyHenne https://resh.edu.ru/subject/29/9/
CEpHOI KUCIIOTHI
Haxoxnenue cepol u eé

52 COSIHHCIIIH B IPHPOTE. https://resh.edu.ru/subject/29/9/

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

COCAUHCHUAMU CCPbI

Boruncnenus maccbl NpoayKTa
peaKuuH 10 U3BECTHOM MaCcCOBOM

53 (06bEMHOi) H07e (%) €ro BEIXOTA https://resh.edu.ru/subject/29/9/
OT TEOPETUYECKU BO3MOKHOT'O
Brruncnenus maccoBoit
(06bémHuoI) monu (%) BIXOAA

54 MPOJIYKTa PEaKIMH 1O U3BECTHOU https://resh.edu.ru/subject/29/9/
Macce (00bEMY) UCXOTHOTO
BEIIIECTBA M MTPOAYKTa PEaKIHH

55 OOuas XapaKTePHCTHIE HIICMEHTOR https://resh.edu.ru/subject/29/9/
VA - rpynimsl
A30T, pacpocTpaHeHHe B IPUPO/IE,

56 busnueckre 1 XMMUYECKHE https://resh.edu.ru/subject/29/9/
CBOMCTBa

57 AMMHAK, €0 QU3HICCKIC 1 https://resh.edu.ru/subject/29/9/
XHMHYECKHE CBOMCTBA

58 Conu aMmMoHUS https://resh.edu.ru/subject/29/9/
[IpakTuueckas padbora Ne 5 o Teme

59 "ITonyyeHnne aMMHaKa, U3y4eHHE https://resh.edu.ru/subject/29/9/
€ro cBOMcTB"

60 Oxcuet azota (1, 11, 1, 1V, V) https://resh.edu.ru/subject/29/9/

61 ASOTHCTAA KHCAOTA. ASOTHAS https://resh.edu.ru/subject/29/9/
KHCIIOTa

62 HpOMHVm JICHHOE HoTyHerHe https://resh.edu.ru/subject/29/9/
A30THOU KHCIOTHI

63 HuTpatsi i HHTPHTEL X1Mirieckoe https:/resh.edu.ru/subject/29/9/

3arpsi3HEHUE OKPYKAOIIEH CpelIbl



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

COCAMHCHUAMHU a30Ta

64

65

docdop, aloTponHbIE
Moaudukammu gochopa
Oxcunbl hocdopa (11, V) u
dhochopnas kuciaora

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

66

ITonsiTHE O MUHEPAIBHBIX
yInoOpeHusx. 3arpsi3sHeHNE
MIPUPOJHBIX BOAOEMOB
COCTMHEHHUAMU a30Ta U Gocdopa

https://resh.edu.ru/subject/29/9/

67

68

69

70

VYruepon, ero aJuloTpOIHbIE
Mo (HUKAITIN U CBOHCTBA

Oxcunpl yriaepoaa, ux pusnueckue
Y XUMHYECKHE CBOMCTBA.
DKoJoru4eckue npooIemsl,
CBSI3aHHBIE C OKCHJIOM YTJIEpOJa
(V)

[TpakTuyeckue pabotel Ne 6 o
teMme "[lonydenne okcuaa yraepoaa
(IV) 1 u3yuenue ero cBoicTs"

YroapHasg KUCIIOTa U €€ COJIU

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

71

[TepBoHavanbHBIC TOHATHUS 00
OpPraHUYECKUX BEIIECTBAX KaK O
COEMHEHHMSX YIJIepo/ia

https://resh.edu.ru/subject/29/9/

72

73

[IpupoiHbIE HICTOYHUKHI
YTJIEBOJIOPOJIOB M IX POJIb B OBITY U
HpOMLIIHJ'ICHHOCTI/I

HOHHTI/IG (0] 61/IOJIOI‘I/I‘-IGCKI/I BAKHBIX
OpFaHI/I‘-IGCKI/IX BCIICCTBAX —

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

XKHpax, OeiKax u yriaeBojax

74

75

Kpemnnii, ero ¢puznueckue u
XMMHYECKHUE CBOMCTBA

Oxkcua kpemnus (1V), kpeMHueBas
KHCJIOTA, CHITUKATHI

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

76

77

78

79

80

81

bop. bopHnas xucnora

[IpakTuueckas padora No7.
Pemienue skcnepuMeHTaIbHBIX
3a7a4 no teme «BaxHeimue
HEMETAJIbl U UX COCUHECHUS»

Brruncnenus maccol (00b€Ma; H.y.)
MPOJYKTA PEaKuu M0 JaHHOK
Macce (00bEMY) UCXOTHOTO
BEIIECTBA, COJIEPKAILETO
OITPENIEIIEHHYI0 MAaCCOBYHO JOJIIO
npuMecen

KontponbHas padora Ne 3 o teme

«BaxaelIme HeMeTaIbl U UX
COCTUHEHUS.

OO01mas xapakTepucThKa
XUMHYECKUX DJIEMEHTOB —
METAJJIOB Ha OCHOBAHUH MX
nonoxenus B [ICXD JI.1.
Menneneena

Mertannsl A- u b-rpynn

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

82

Meranueckas CBsi3b U
MeTaJlJIn4ecKasi KpucTainyecKkas
pemeérka. 3aBUCUMOCTh

https://resh.edu.ru/subject/29/9/



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

(U3NIECKUX CBOHCTB METAJIOB OT
CTPOEHUS KPUCTAIIIIOB

O01IMe XMMAYECKUE CBOMCTBA

83 https://resh.edu.ru/subject/29/9/
METAJIIIOB
OO6mmwme crmocoOb! MOTyIeHUS .

84 https://resh.edu.ru/subject/29/9/
MeTauioB, MeTautyprusi. CriaBbl
DNEeKTPOoJIN3 PACIIaBOB U

85 pPacTBOPOB COJIEH KaK OJIMH U3 https://resh.edu.ru/subject/29/9/
CHOCO0O0B MOJTyYEHHUsI METAIIJIOB
BI)I‘-II/ICJIGHI/ISI 10 ypaBHeHI/ISIM

86 AJIEKTPOJIA3A PACTIABOB U https://resh.edu.ru/subject/29/9/
PacTBOPOB BEIIECTB

87 [ToHsATHE O KOPPO3UM METAJLIOB https://resh.edu.ru/subject/29/9/
Brraucnenus coctaBa cMecei ¢

88 HCIIOJIb30BAHUEM PELICHUS CUCTEM https://resh.edu.ru/subject/29/9/
ypaBHEHUH
P N

89 A3THHHBIC THIIRT BRITHCIICHHHT nov https://resh.edu.ru/subject/29/9/
ypaBHeHI/ISIM XUMHUYCCKUX peaKIII/II/I
M A- . ;

90 eraibt A-rpym. [llenoure https://resh.edu.ru/subject/29/9/
MCTaJIJIbI
H . i .

91 axosnienne B npHpose. CBoficTea https://resh.edu.ru/subject/29/9/
[IEJIOYHBIX METAJIIOB
@)

92 KCWIBL H THAPOKCHIIST HATPHA 1 https://resh.edu.ru/subject/29/9/
KaJlnusa

93 [IlenouHo3eMenbHBIE METAIIIBI https://resh.edu.ru/subject/29/9/
B N

94 axiHeHmHe COCIMHEHIA KATBIHA, https://resh.edu.ru/subject/29/9/
CBOMCTBA, HpI/IMeHeHI/Ie

95 JKECTKOCTh BOIBI U CIIOCOOEI €€ https://resh.edu.ru/subject/29/9/



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/

YCTpaHEHUS

[IpakTrueckas padota Ne 8 o Teme

96 "XEcTKoCTh BOABLI U METOBI €8 https://resh.edu.ru/subject/29/9/
ycTpaHeHus"

97 AmroMuuuii https://resh.edu.ru/subject/29/9/
A N

98 MoTepHbIe CBOHCTBa OKCHIA 1 https://resh.edu.ru/subject/29/9/
FI/IIlpOKCI/II[a AJIFOMUHUA

0

99 Ouias xapakTepuCTHKa METAILIOB https://resh.edu.ru/subject/29/9/
B-rpymm (moO0YHBIX TOATPYIIIT)
IT

100 CPBORATATLHBIC HPCACTABIICHHA O https://resh.edu.ru/subject/29/9/
KOMIUIEKCHBIX COEIUHEHUAX

101 Menp u cepedpo https://resh.edu.ru/subject/29/9/
I1 0 )

102 PEACTABIICHITL 0O aMMHIATHBIX https://resh.edu.ru/subject/29/9/
KOMIUIeKcax cepedpa u Meau

103 Huak https://resh.edu.ru/subject/29/9/
A N

104 MQOTEpHEIC CBOHCTBA OKCHIA https://resh.edu.ru/subject/29/9/
TUAPOKCHUIA ITHHKA

105 Keneso https://resh.edu.ru/subject/29/9/

106 OKCHJBL, THAPOKCHBL H COTA hittps://resh.edu.ru/subject/29/9/
xenesa (1) u xenesa (I11)

107 UyryH u cTanbp — CIUIaBbI JXKene3a https://resh.edu.ru/subject/29/9/
[IpakTnueckas padora Ne 9.
P

108 cHlierue SKCHepHMeHTfHBHHX https://resh.edu.ru/subject/29/9/
3aa4 1o reMe «BaxHelme
METAJUILI U UX COETUHEHUS
Brruncnenus coctaBa cMecel ¢

109 WCTIOTIb30BAaHUEM PEIICHUS CUCTEM https://resh.edu.ru/subject/29/9/

YpaBHEHUU
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110

Paznuunble THIBI BBIYUCIEHUN 11O
YPaBHEHUAM XUMHUYECKUX PEAKLIHI

https://resh.edu.ru/subject/29/9/

111

112

113

Kontponsnas padora Ne 4 o teme
«Baxnennme MeTajuibl U UX
COETUHEHUS»

be3onacHoe ncnonp3oBaHue
BELIECTB U XUMUYECKHUX PEAKLIHUN B
ObITY

HoBbie MaTepuaibl 1 TEXHOJOTHH.
[TpuHIUTIBI «3ETEHON XUMUMY

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

114

115

116

117

118

XuMUA U 300pOBbE

XUMHUECKOE 3arpsi3HeHUe
okpy»katoiei cpeabl. [lonstue o
MpeETbHO JOMYCTUMOM
koHueHTpauuu Bemiects (IT1K)
DKosornyeckue npoodaeMsl,
CBSI3aHHBIE C COCJUHEHUSIMU
yriepoja, a3oTa, Cepbl, TSHKENBIX
MeTaJuIoB.POJIh XMIMHHM B pelIeHuN
9KOJIOTMUYECKUX MPOOIeM

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema
XMMHYECKUX JIEMEHTOB B CBETE
TEOpPUH CTPOEHHS aToOMa

3aKOHOMepHOCTI/I B U3MCHCHHUU
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U
HUX COCIMHECHUM B nepuoaax mu

rpymnmax

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/
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119

CrpoeHue BeliecTa B TBEPAOM,
KUJKOM U Ta3000pa3HOM
COCTOSIHUH. BUIIBI XMMHYECKOH
CBSI3U

https://resh.edu.ru/subject/29/9/

120

Krnaccudukanus XuMHIecKux

peaKuuii o pa3IMYHbIM PU3HAKAM

https://resh.edu.ru/subject/29/9/

121

HpOFHO3I/Ip0BaHI/Ie BO3MOXHOCTH

MPOTEKAHUS XUMUYECKHX
MPEBPALLIECHUH B Pa3JIMYHBIX
YCJIOBUSIX Ha OCHOBE
MPEJICTABICHUN XUMHYECKON
KUHETUKU U TEPMOJIMHAMUKHU.

https://resh.edu.ru/subject/29/9/

122

123

124

XUMHUYECKUE PEAKIIMU B paCTBOPAX.

I'mpponus conen

CBoMCTBa KHCIOT, OCHOBAaHUM U

coJjiel B CBeTe NpeCTaBiIeHUu 00
ANEKTPOIIMTUYECKON TUCCOLUALIUU

OKHUCIIUTEBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
OneKTponus.

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/29/9/

125

[IpakTnueckas padorta Ne 10.
Pemenne SKCIICPUMCHTAIIBHBIX
3aJa4 Mo TeMe «XUMHUYECKue
peaxIum»

https://resh.edu.ru/subject/29/9/

126

[IpakTnueckas pabora Ne 11.
Pemenue skciepuMeHTATbHBIX
3ama4d o teme «MeTajibl,
HEMETAIIBL U MX COCAUHCHUS

https://resh.edu.ru/subject/29/9/
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PesepBHelit ypok. O600IICHHE 1

127 N 1 https://resh.edu.ru/subject/29/9/
cucreMarui3anusd 3HaHUN.

128 Peseprbiit ypok. 0606?1 cHue 1 1 https://resh.edu.ru/subject/29/9/
cucreMaTrul3anusda 3HaHUU.
P i . 0600

129 C3CPBHbIH YPOK © EH cHue 1 1 https://resh.edu.ru/subject/29/9/
cucreMaru3anud 3HaHUN.
P i )

130 e3epBHEIii ypok. Obobmenue 1 1 https://resh.edu.ru/subject/29/9/
cucreMaTui3anusia 3HaHUU.
P i )

131 C3CPBHEI YPOK 0606?1 crme n 1 https://resh.edu.ru/subject/29/9/
cucreMarnl3anusia 3HAaHUU.
P i . 0600

132 e3epBHEIi ypok. 060 EH crme n 1 https://resh.edu.ru/subject/29/9/
cucreMaTui3anusa 3HaHUU.
P i )

133 e3epBHIii ypok. OOobIeHHe 1 1 https://resh.edu.ru/subject/29/9/
CUcreMarmnui3anuvd 3HaHUU.
P i )

134 C3CPBHBI YPOK 0606?1 crme n 1 https://resh.edu.ru/subject/29/9/
CUcreMarui3anuvsd 3HaHUU.

135 PeseppHbIii ypok. 0606? crme n 1 https://resh.edu.ru/subject/29/9/
cucreMaTui3anusda 3HaHUU.
P i )

136 CICPBITBI YPOX 0606?1 creH 1 https://resh.edu.ru/subject/29/9/
cucreMarnui3anuvd 3HaHUU.

OBILIEE KOJIMYECTBO HACOB I10 136 11

[TPO'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

2.

Xumus, 8 knace/ I'abpuensa O.C., OcrpoymoB N.I'., Cnaakos C.A.,
AxknronepHoe obmectBo «M3narensctBo «IIpocBemieHue.

Xumus, 9 knacc/ I'abpuensa O.C., OcrpoymoB N.I'., Cnaakos C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemieHue.

Xumus, 8 knace/ I.E.Pym3utuc, @.I'.®enpaman, AKIImoHEpHOE 0OIIECTBO
«3parensctBO «lIpocBemenue.

Xumus, 9 knace/ I'.E.Pym3utuc, @.I'.®Oenbaman, AKIIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBemienue.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

Ypoxku xumun 8 kiacc. Metonuueckoe nocobue/I"adbpuensu O.C.,
OctpoymoB WN.I'., CnaakoB C.A., AkiimoHepHoe 00111ecTBO «3/1aTenbcTBO
«IIpocsemieHuey.

VYpoku xumun 9 kiacc. Metoaudeckoe nocooue/I"abpuensu O.C.,
OctpoymoB N.I'., CnaakoB C.A., AkuronepHoe o61iecTBo «31arenbeTBo
«ITpocsenienue.

Ypoxku xumuu 8 kitacc. Metonuueckoe nocodue/ I'.E.Pya3uruc,
@.I".®enpaman, AxkionepHoe o6miectBo «M3narensctBo «IIpocBemenuey

VYpoku xumun 9 knacc. Meroauueckoe nocooue/ I'.E.Pyazutuc,
O.I". ®enpaman, AximonepHoe odiectBo «M3narensetBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

bu6mmoreka I{OK https://m.edsoo.ru/
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