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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO oOIero oopasoBaHus (yriyOJIEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yuetoM (henepanbHON paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4eOHOMY IPEIMETY .

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTebHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpeiesieHHe [0  KjaccaM, pPEKOMEHIYEeMYIO
NOCJIEAOBATEIbHOCTh  MU3YYEHMS XHUMHHM C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcs. B mnporpaMMme 1O XUMHU — YUHTBHIBAIOTCS
BO3MOXXHOCTH Y4Y€OHOTO MpeAMeTa B peanu3ali TpeOOBaHW K TIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEJIIbHON  NI€ATEIbHOCTH
00yy4aroIIerocs o OCBOECHUIO Y4eOHOTO COJEp KaHusI.

N3ydyenne XUMUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO Ha OOIIEKYIHTYPHYIO TOJATOTOBKY, HEOOXOIUMYIO ISl BRIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
UHTEpECOB OOydYalolUXCcs, Ha NPOAOKEHHE OOy4YeHHMs Ha YpPOBHE CPETHETO
o01iero oOpa3oBaHusl.

3HaHMEe XHMHH CIY>KUT OCHOBOW I (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, €ro MpeACTaBIEHUN O MaTEepPUATbLHOM €IMHCTBE MHUPA, BaXKHYIO
pOJIb UTpatoT POPMUPYEMBIE XUMHUEH MPEICTABICHHS O MPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpoodIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYeT  peaju3aliid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopmMupoBaHUsl  KYJbTyphl  JMYHOCTH  OOydawmonuxcsi, uUX oOmel u
(GYHKIIMOHATFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH
oOydarolmuxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCIIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOPECCUOHATILHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIabIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIIFOYEBBIM HTANlOM B
(GhopMHpPOBAaHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTEeCTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbI Kypc XMMUKA OCHOBHOTO OOIIEr0 00pa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHUE OOYYAIOIIUMHUCS CUCTEMbI NIEPBOHAYATBHBIX MOHITUN XUMUU, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIAraloOlIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYMMBIX IMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkKaHus MpOrpaMMbl IO XMMUU CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojpepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. O0e ATU CHCTEMBbI OPraHU30BaHbI MO MPHUHIMITY MOCIEAOBATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunonnueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

Y4EHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B 0OCHOBYy TeOpeTMYECKHX 3HAHUU MOJO0KEHbl AMIHUPUYECKU IOTYyUYEHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO YPOBHS
K JpyromMy H© o0O0O€CleurBalOT OOY4YarIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHHME  cOEpKaHUsT MOpOorpaMMbl MO  XUMHUU  MPOUCXOAUT €
WCIIOJB30BaHUEM 3HAHWW W3 paHee W3YUYCHHBIX YYE€OHBIX MPEIMETOB:
OKpY)Karolud Mup, Ouosorus, (usvka, MaTeMarhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHHUA MO XUMHUHU (YIIIyOJIEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHHWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydyeOHOTro MpeaMeTa U O0O0ECNeYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEAYyIOIIeM ypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOYUYEHUS XUMUH,
muddepennmanust  o0ydeHHs,  BKJIOYAIOmas  MOPOPWIbHYIO  MOJATOTOBKY



oOydaromuxcs W TOCIEAYIOUIEe CaMOOIpeaeieHHe B BBIOOpE HAampaBICHUS
oOyueHust B IpoUIBHBIX KJIaccax.

YrnyOnéHHoe UW3ydYeHHWE XHMMHHU  CIIOCOOCTBYET — pealu3aluu  3ajad
1po(heCCHOHATIBHOM OPUEHTALIMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMYy OO0y4arouiemycsi IpOSIBUTh CBOM HHTEJUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU H3YYEHHH Y4YeOHOTro TMpeaMeTra, HEOOXOIAUMBbIE IS
MPOJIOIKEHUS 00pa30BaHUS U JabHEHIIIEH TPYI0BOU JEATEIBHOCTH.

[TporpaMmMa 1o xumuu (yriayOn€HHBIM ypOBEHb) IpeJHAa3HAuYECHA Ui
UCIIOJIb30BaHUsI B OOPa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoi€HHOro, mpo(QUIBLHOTO) H3YUYCHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB HAa YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble PYHKIUM XUMHUHU, W3Yy4a€MOM Ha yIJIyOJIEHHOM YpPOBHE,
peanusyrorcs B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTHUYECKON NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJIbTYyphl. 3ajada y4eOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B NPUOOIICHUH K HAYYHBIM
METOJAaM TO3HaHUS IIPpU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(OpMHpPOBaHNUU U PA3BUTHH MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHUUM B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHusl C BELleCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHus: XUMUU OTPaXkaroT HANPaBIECHHOCTh 0OyUYEeHUs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpHI.

N3yyeHnne XMMUM HApPaBIICHO HA TOCTUKEHUE CIETYIOUX LIEeNeH:

GopMUpOBaHHE HWHTEIUIEKTyaJbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM 5KU3HU;

dbopMHpOBaHHE  CUCTEMBbl  XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI UIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIET0 MUPA, OCBOEHUE SI3bIKA HAYKH;

IpUOOIIIEHNE OOYyYalomUXCs K CaMOCTOSITEIbHOM —TO3HABATEIbHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHHE MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYYHOUH
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOIEro MHUpA, MCHOJIb3Ysl 3HAHUS U ONbBIT, NOJYYEHHBIE NMPH H3YyYECHHUH



XUMUHU, TPUMEHSATh WX TPU PEIICHUH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

pa3BuTHE Yy OOydalolmuxcs HWHTEpeca K HU3YYCHHI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUJIS U HAIPABJICHHOCTH JaJIbHEHIIIEr0 00yUeHus;

OCO3HAHUE IEHHOCTU XMMHUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBLIIICHUE
YPOBHSL DKOJOTMYECKOM KyJIbTYpbl, HENPUATHE IEHUCTBUM, NPHUHOCSIIIUX BpPEX
OKpY’KaIOILIEH CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHre 00YyYaroIMMHUCS OMNBbITA CAMOINO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yriny6nénnoe nzydeHue yuyeOHOTO npeaMera « XuMus» oTBoauTcs mo 102
yaca B 8§ u 9 wiaccax (3 yaca B HeleN0), TO €CTh |1 yac B HEJENII0 3a CUT
oos3arenpHor yactht OOII OOO u 2 wyaca 3a cuét uvactu OOII OOO,
dbopmupyeMoil yyacTHUKaMH 00pa3oBaTeNIbHBIX OTHOIIeHW. Bcero 204 ugaca 3a
JiBa rofa oOy4YeHus.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYa/ibHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHass 00JIACTh €CTECTBO3HAHMSI U MPAKTUYECKOW JESATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XUMUU. XHUMHUS B CHCTEeME HayK. Tena u
BemiectBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATpEraTrHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HSMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O HaydyHOM MO3HAaHUHM Ha
YMIIMPUYECKOM YPOBHE: HAOIIOACHNUE, U3MEPEHHE, SKCIIEPUMEHT, MOJECIIMPOBAHUE,
BbIuMcieHue. [IpencraBieHns 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (DaKTbl, IpOOIIEMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuU. UCTOYHUKH XUMUYECKON MH(POpMAITIH.

[Tonsitue 0 MeTonax pabOThl C XUMHUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XHMMHMYecKor Jaboparopuu. [IpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemectBa U cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasznenenus cMecel. OuncTKa BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHThl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. IIpocThle M CIIOXKHBIE BELIECTBA.
Mertamnel u HemeTtauibl. BemecrBa MOJIEKYJSIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEAUMHEHUHM U cocTaBlieHHEe (QopMya OMHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAsA AaTOMHAs Macca.
OTHOcuUTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi 10JI1 XMUMHUYECKOTO 3JIEMEHTA B
coenuuennu. Haxoxxenue nmpocTeitiieid popMyIibl BEIeCcTBa MO0 MacCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX eIWHUI] BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COeIMHEeHUU. MonspHasg Macca cMmecu BemectB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

OuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLMS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
ATtomMHO-MonekysipHass Teopuss. JKuszHb u JgesrensHocTh M.B. JlomoHOCOBa.



XHUMHUYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAUHEHUS, Pa3I0KEHNUs,
3aMeleHus, 0OMeHa). PacueTsl o XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SABJICHHA. 3HAKOMCTBO C
XUMHUYECKON TIOCYJIOM, C MpaBWiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbiM oOOpylnoBaHueM. M3ydyenwe u omnucanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) U XUMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJbI WIH
MeJa C COJSHOM KuciaoToi) siBneHuid. O3HakomileHHE € 00OpasliaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJIEUCTBUE CEPHOU KHUCIIOTHI C
XJopugoM Oapusi, MOJIy4yeHHE M pasznoxkeHue ruapokcuaa wmeau (1) npum
HarpeBaHuu, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm conu menu (I1). Uzydenue
CocO0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIbTpOBaHUE,
BbIIIapUBaHUE, JUCTUILISALUS, XpoMaTorpadus), IpOBEICHUE OYMCTKU MOBAPEHHON
comu. HabmoneHne m onMcaHue ONbITOB, WLTIOCTPUPYIONINX 3aKOH COXPaHEHHUS
MAaccCBhl.

Baxxnelue npeacTraBuTe M HEOPraHUYECKHUX BELIECTB

[IpencraBnenuss o razax. Bo3gyx — cMech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00bEM Ta30B. OTHOCUTENbHAas IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBa M0
U3BECTHOM OTHOCUTENbHOM MIO0THOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopoa — smeMeHT M mpocTtoe BemecTBO. HaxoxkaeHuwe Kuciopona B
npupoze, puzndyeckue 1 XMMUYECKHE CBOMCTBA (PEaKMU TOPEHUS U OKUCIEHUS).
[Iponiecchl okucneHuss B kuBoil mpupoge. Okcuabl. IIpuMeHnenue kuciopona.
Crioco0b! Momy4eHus! KUCI0poa B JIaOopaTOpUH U MPpOMBIIIIeHHOCTH. [loHsaTue o
karanu3arope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YeHUE I JKUBBIX
OpraHu3MoB. PazpyiieHre 030HOBOTO CJOS.

TennoBo#t 3h(dEKT XUMHUUECKOW pPEaKIud, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- M DHJIOTEepMHYECKHe peakuuu. Tommso. Mcnonp3oBanue yris U METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »nemeHT M 1poctoe BemecTBo. HaxoxkaeHue Bomoponaa B
npupone, (u3MUeckue ¢ XHUMHUYECKHE CBOICTBA, INPUMEHEHHUE, CIOCOObI
nosyuyeHus. [IonsTue o kucnorax u coysix. Menonp3oBanne BOAOpOa B Ka4eCTBE
TOIJIUBA.



Bonma. dusnueckue cBouctBa BoAbl. Boma kak pactBopurens. PacTBOpBI.
HacelllieHHbIe M HEHACHIIIEHHBIE PACcTBOPBLI. PacTBOPUMOCTH BEILIECTB B BOJIE.
@dakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHUs] KOHLIEHTPAIMU PaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. IloHsitTue 00 ocHOoBanmsx. lloHsTHE 00
MHIUKaTOpax. KpyroBopoT BoAbl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccuduxkanusa neopranudeckux coenuHeHuid. Oxcuzabl. Knaccudukanms
OKCUJIOB:  cojeoOpasywomnue (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HecosieoOpasyrone. MexayHapoHas HOMEHKJIATypa OKCHAOB. TpuBHalIbHbBIE
Ha3BaHMs OKCHAOB. OU3NUECKHE U XapAKTEPHbIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4deHne OKCHUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJICPIKANIUX KUCIOTaX.
Kucnorel. Kiaccubuxanuss kucior. MexayHapoaHass HOMEHKJIaTypa W
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekeroBa. Ilonmyuenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BAXKHEUIIINX KUCIIOT.

OcnoBanus. Krmaccudukanuss OCHOBaHM: IIENIOYM W HEPACTBOPHUMBIC
OCHOBaHUs. MexIyHapOoIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHabHbIC Ha3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMH) U CIIOCOOBI MOJy4YeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
U TIOJTyYCHHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyie. TpuBUalbHbIE Ha3BaHUuA coJie. @Dusnueckue U
XapaKkTEepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomydenue
COJIEH.

['eHeTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTPEJIETICHUE COAEPKaHUsI KUCIOpOAa B BO3IYXE;

MoJIy4eHHe, COOMpaHne, paclio3HaBaHUE U U3YUEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKpaIIeHUsI TOPESHHUS;



O3HAKOMJIEHUE C 00pa3liaMy OKCHIOB U ONKMCAHUE X CBOWCTB;

NOJIy4eHHe, coOMpaHue, pacrno3HaBAHME M H3YYEHHE CBOICTB BOJOpOAA
(ropenue);

B3aMMO/IelicTBHE Bojopoa ¢ okcuioM menu (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEH PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEAECICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM);

ONPENIEIICHNE PACTBOPOB KUCJIOT U IIEJIOYEHN C MOMOIIBI NHINKATOPOB;

UCCIIeJOBaHHE 00pa3L0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3aumojeicTBusa okcuaa menu (I) ¢ pacTBopoM cepHON KUCITOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIn3aluu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO MeETajlla
JIPYTUM U3 PacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHECHUIN.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBble MOMBITKK KIaCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynnax (CeMencTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaX, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEpHBIE OKCHUJIBI U THIPOKCHIBI.

[lepnognueckuit 3aKOH. OTkpsbITHE Ileproguueckoro 3aKOHa.
ITepuonnueckas cucrema xumuuyeckux osnemeHtoB [, WM. MeHngeneena.
Koporkonepuoanas wu jiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBa». [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB aroMHbIX saep. M3oTtombl. PannoakTHBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTaIb. DHEPreTUYECKUe YPOBHU U MOAYPOBHU
aToma: s-, p-, d-opOutamu. DJNEKTPOHHBIE KOH(PUTYpAIUd U AJICKTPOHHO-
rpaduueckue Gopmyabl aToMOB. DUBNYECKHA CMBICT TOPSAIKOBOTO HOMEpA,
HOMEpa Mepuoja U rpynisl 3jaeMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepuoanueckoi cucremsl 1. . Menneneesa:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM ypPOBHSAM, HOAYPOBHSAM U
opouransm. Gusnuecknii cmpici [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB MO TpynmaM ¢ MepUuoaaM.
W3MeHEeHNE KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nonoxkenuto B [lepnoanueckoi cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB JUUIA Pa3BUTUA Haykh W npaktuku. [[. 1. MenneneeB — y4yeHbId U
rpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XMUMHUYECKUX JJEMEHTOB. XHMHUYECKas CBS3b.
Buapl XMMHYECKOM CBS3M: KOBAJEHTHAs INOJSIpHAS CBS3b, KOBAJICHTHAs
HENOJISIpPHAsl CBSI3b, MOHHAs CBs3b. MexaHHW3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTypHBIE (opMyibl BemiecTB. KaTnoHbl n
AHUOHBI.

Kpucrammnueckue wu amopdHble BemiecTBa. THNbl  KPUCTAILNTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U UX XapAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBJIEHUSA. OKHUCIUTENM KW BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((DUIIMEHTOB METOJOM 3JIEKTPOHHOTO OajaHca.

OKCNEPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI TPHU TOMOIIA PHUCYHKOB, MOJEINEM,
ANEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

IIPOBEJEHNUE  OIIBITOB, HWJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKuil (frOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMS).

MexnpeaMeTHble CBSA3H

Peannszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATUN, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: BJIeHUE (TIpOIlecC), HayuHbIN (akxT,
rUrnoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKAlMs, MePUOIUYHOCTD,
HaOJI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NPUPOIbI, (QUIUUECKHE SBJICHUSA, BEILIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPIbIX (KPUCTAJUIMYECKHX) TEJ, FIEKTPUICCKUAN
3aps], KOJINIECTBO TETUIOTHI.

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

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

TexHonorust: TexHocdepa, TPOU3BOJCTBO, XUMUIECKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITHI.

9 KITACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHue u yriayOieHue 3HaAHWUN OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenne aromoB. (CBoWCTBa aTOMOB  XMMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4eCTBEHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCT, SHEPrus HMOHU3AIUN). [TocenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepronnyeckass cucreMa XHMHUYECKHUX DJIEMEHTOB B CBETE MNPEACTABICHUN O
ctpoeHnn aroma. CTEneHb OKHCIEHUS W BaJCHTHOCTh. llpemcraBineHune o
IIEPUOIUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MEKTPOOTPUTIATETHLHOCTD, OKHCJIMTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUIOB) OT CTPOEHHUSI aTOMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3zHOM
COCTOSIHUU. Buabl XUMHUYECKOW CBS3U: HOHHAs, KOBaJIGHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKyJisipHble B3auMOJEHCTBUSL (BOAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunbl KpUCTATMYECKUX PEUIETOK — aTOMHAsi, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBSI3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XHUMHUYECKHX  PEAKIHUM.
Knaccudukanuss XUMUYECKUX peaKIuid MO pa3IUuyHbIM MpU3HaKaMm (10 YHUCIy U
COCTaBY YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TemioBoMy J3ddekty, 1o
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa, M0 arperaTHOMY COCTOSIHUIO PEarupyrolux BEIIeCTB).

DNeMEeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTuKa XUMHUYECKHUX
peakiuid. TeroBoit 3PeKT XUMUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUA. 3akoH l'ecca M €ro CcieacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX MAacc.
@daxTopbl, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanmusze. epMenThl. THTrHOUTOPEI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHUYECKOM paBHOBecuu, nmpuHuun Jle Illarenbe. VYcnoBusi cMenieHus
XUMHYECKOTO paBHOBeCHS. PaKTOPBI, BIMSIOIIME HA COCTOSHHE XMUMHUYECKOTO
paBHOBecus. I[IporHosupoBaHMe  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MPEBpAIICHU B PA3IMYHBIX YCIOBUSX HA OCHOBE MPEJICTABICHUN 00 M3YUEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OKuCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTAaHOBUTENW. IlepMmaHranar kaums
(xapaxtepuctuka). CocTaBleHUE YPaBHEHMH OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAsA JIHUcconManus. XHMHUYECKHE pPEaKIMM B PaCTBOpax.
Teopus SIEKTPOJIMTUYECKOM  AuccolManvu. PacTBopeHne Kak — (PU3MKO-
XUMHA4YECKUH npouecc. [lonaTre o ruapatax v KpUCTAIIOTHIAPATaX. DIEKTPOJIATHI
U HENIEKTpOoiuThl. KaTHOoHBI, aHWOHBL. MexXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokazarens. WMHAMKATOpPBI. DJIEKTPOIUTHYECKAS AUCCOLMAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakniun nonHoro oOMeHa. YciioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHbie, OJIHBIE U COKPAIllCHHbIE MOHHBIE YpaBHEHU peakuuii. CBoWcTBa
KHCJIOT, OCHOBaHHWIl M COJIell B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanv. KauecTtBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. IoHHBIE ypaBHEHUS THPOIM3a COJIER. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIbHOE HW3YYEHHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKHX BELIECTB — METAIOB U
HeMeTasuioB (TpaduTa U ammasa), CIOXKHBIX BEIIECTB (XJIOpH1a HATPHS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUN OT BO3IEUCTBHUSA
pa3nTuYHBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUi;

MCCIIEOBAHUE DSJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

MPOBEJCHUE ONBITOB, WUTIOCTPUPYIOMINX NPU3HAKUA MPOTEKAHUS PEAKIIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJICICHHE Ta3a, 00pa30BaHHE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHIIOpamka U deHondranenna) ais
OIpPEENICHHS XapaKTepa Cpelbl B paCTBOpPaxX KUCJIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, WUIIOCTPUPYIONIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSUHEHUS );

pacro3HaBaHUE HEOPraHUYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKINil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENBHO-
BOCCTAHOBUTENbHBIE peakuun», «l'mapomus conen», «DIEKTpOIUTHYECKAs
JTACCOLAALTUSY.

HemeTaJusibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOCHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HEMETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBUE €  MeTaUlaMH, HEMeTa/llaMH,  BOJIOM,  IIEeJI0YaMu).
XnopoBomopoa. CoJiiHass  KHCIIOTa, XHMHUYECKHE CBOMCTBA, IOJY4YCHHE,
NpuMeHeHue. JlelicTBHEe XJjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuasl W HUX  Haxoxiaenue B nopupone. llonstue o
KHUCJIOPOJCOIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE CTETCHH
okucieHusi. CTpoeHrue U puU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpPOAa U
cepbl. AJIOTPOIIHbIE MOJIU(DHUKAIMK KHUCIOPOJa U Cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoMl Kkuciotamu). CepoBOJOpoA, CTpoeHue, GU3HMYECKUE W
XUMUYECKHE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTENbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00IIME Kak
npeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKHE PEaKIINH, JISKAIINE B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOTyYeHHUs
cepHOil KucnoThl. [IpeacTaBieHns 0 XMUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U CylbdaTtoB. KauecTBeHHbIE
peakuuu Ha cyiabhurt-, cyiabhua- u cyibdar-annonsl. HaxoxnaeHue cepbl U ee
COCOMHEHUNM B mOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAKOLIEH Cpelbl
COCMHEHUSIMU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeA0TBPAICHUSI.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCICHUSI.

A30T, pacmpocTpaHeHHue B MpUpoie, (Ppu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, €ro (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCICHUE,
OCHOBHBIE CBOMCTBAa BOJHOIO pacTBOpa), IPUMEHEHUWE U IMOJIy4YEHUE B
7a00paTopuM U MPOMBINIUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3iioKeHUE U B3aMMOJECHCTBHE CO IIEJI0OYaMH), MPUMEHEHUE.
KauecTBennas peakuust Ha MoHBI amMmoHusa. Oxcuael azora (I, II, III, 1V, V).
A3otucTtas Kuciaota. A30THasl KUCIOTA, €€ Mody4YeHue, (U3nIecKue 1 XUMUYEeCKIe
cBOMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
NpUMEHEHUE. XUMUYECKUE PEaKlUH, JIEKAIINE B OCHOBE IMOJIYYEHUS A30THOMU
KHUCJIOTHI B IPOMBILIIIEHHOCTU. HuTpatel 1 HUTpUTHL. KauecTBeHHBIE peaklni Ha
HUTpPAT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKPYKalolIel Cpeabl
COCIMHEHUAMM a30Ta (KUCJIOTHBIE [OXKAHM, 3arpsi3HEHHE BO3]lyXa, IOYBBI H
BOJIOEMOB).

®ochop, amnorponubie monudukanuu ochopa (Oenmpliii M KpacHBIM
dbocdop), puznueckre U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C MeTajllaMH,
KHCJIOPOJIOM, FaJJOr€HaMH1, KOHLIEHTPUPOBAHHBIMH a30THOW M CEPHOM KUCIOTaMU).
Oxkcuasl dochopa (I, V), dochopHas kuciora, GuU3MYECKUE U XUMUUYECKHUE
cBoiicTBa, monyuenune. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranorenuaax docdopa (111, V).

[lonsiTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbE, (GochopHEbIE,
KOMILJIEKCHbIE  yA00peHHus. XUMHUYECKOE 3arpsi3HEHHE OKpY)Karolehd cpeabl
coeIMHEHUsAMHU a3oTa u docdopa.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

VYrnepoa, anmnorponsHsie Mogudukanuu (rpadur, anmas, QyJuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKHEe U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3aUMOJEHCTBYE C METaNIaMU, HEMETalIaMHi, KOHLEHTPUPOBAHHBIMUA a30THOM U
cepHoit kucinoramu). [lonsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, nx GuU3NUecKre U XUMUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOrHYecKue mpodiieMbl atMochepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucimora W ee CoOJd, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX CcBoWcTBAa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.



[TepBoHa"abHBIE TTOHSATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yIiepojia: yriieBoJopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
YKCYCHasi KuciioTa. [IpupoHbie UCTOYHUKH YIJIEBOJAOPOAOB (Yyrodib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPadOTKU, UX POJb B OBITY U IMPOMBIIUICHHOCTH.
[ToHsiTHe O OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
VyIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux u
HEOPTaHUYECKUX COCTUHECHUIM.

Kpemuuii, ero ¢usmyeckue U XUMHUYECKHME CBOWCTBA (B3aMMOJICUCTBHE C
MeTaJlaMH, KUCJIOPOJIOM, YIJIEpOJOM, rajloreHamMu), MOJyYeHUue U MpPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CUJIMKATBI: (DU3NYECKUE M XMMHUYECKHE CBOWCTBA, MOJYYCHUE U MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHeHIne CTpOUTENbHbIE MaTepualibl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue npeacTaBieHust 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

DKCIEPUMEHTATBLHOE U3YUEHHE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOHBIX XJIOPHUIOB (TAIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAXKAOIMUX (U3MUYECKUE M XMMHUYECKHE CBOMCTBA
raJlIor€HOB U UX COCAUHCHUM;

M3y4YECHUE CBOMCTB COJISTHOM KUCJIOTHI;

MPOBE/ICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMUI- U UOIAUA-UOHBI U
HaOJI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHUE C 00pa3IaMu Cephl U €€ PUPOJTHBIX COCTUHEHUN;

HaOOJIeHHe  mporecca  OOyIVIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3Y4YEHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBE/ICHUE KA4YECTBEHHBIX peakluid Ha CynbQua-, cyiabGuT- U Cyiabdat-
HOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3liaMu a30THBIX U POCPOPHBIX yA0OPEHHUI;

MoJIy4eHue, coOupaHue, pacrio3HaBaHWE WU W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaUueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbochar-uoHBI U U3yUECHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUCHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENISAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbymiepeHa, ¢ IpoIeccoM aJacopOIMK PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YIJIEM M YCTPOMCTBOM IPOTHUBOTasa;

noJIy4eHue, coOupaHue, pacrio3HaBaHUE M U3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAuye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- W CHUJIMKAT-WOHBI W
M3Y4YCHHE NPU3HAKOB UX IPOTECKAHNS,

M3Yy4YEHUE B3aMMHBIX IPEBpAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBILIJIEHHOCTH;

peleHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelmme HeMeTaJuTbl U UX
COCTUHEHUSD).

MeTtasiibl M X COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [lepronnueckont cucreme
xuMHueckux emeHToB /. 1. MenneneeBa u ctpoenus aromoB. Metaiuiel A- u b-
rpynn. CTpoeHue MpOCTBIX BEMIECTB — METALIOB. MeTajmmyeckas CBsI3b H
MeTaJlJTM4ecKasi KpUCTAJUIMUECcKasl peueTka (IpUMUTHBHAs KyOndyeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOHnueckas, IPaHELICHTPUPOBaHHAs KyOHnueckas,
reKCaroHaJibHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3UYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAN HaNPSHKEHUN
MeTasuioB. O0mue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe crioco0bl MOTyYeHUs
METaJUIOB, METAJLTYPrusl. DJIEKTPOIU3 PaclljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
coco00B TMoJyydeHus: MeTaioB. lloHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpumMeHeHne MeTaIoB U CIUIAaBOB B OBITY U MPOMBILIIIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemeHnToB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJIE.
duznyeckre 1 XMMHUYECKUE CBOWMCTBA (Ha MpUMepe HaTpUsl U Kajus), MOJTy4YeHHe.
Oxcuibl ¥ TUAPOKCUABI HATpUS U Kanus. [I[ppuMeHeHune meaouHbIX METaIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3emenpHbIE METAUIBI MAarHUM W KaJbLUWM: TIOJIOKEHUE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3nyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeWlnume coequHEHUs KanblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopoT kajbLus B IpUPOJIE.



AmmroMuHMIL: nostokeHue B [leproauyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHue aToma, HaxOKJIEeHHE B mnpupone. Pusznueckue u
XUMHYECKHE CBOICTBa amtoMuHUsA. AMpOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmroMuHus. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwot b-2pynn

OOmast xapakTepucTuka MeTauioB b-rpynnm  (mMOOOYHBIX —MOATPYIIN):
nonoxxkenne B llepuonnueckon cucreme xumuyeckux odnemeHto [, WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMsI aTOMOB. SIBJIEHUE «IIpOBaja» AJIEKTPOHA Ha
IpUMeEpe CTPOEHUS aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe COCTOSIHUS aTOMOB
d-271€EMEHTOB, CTENEHW OKHUCIEHUS AaTOMOB B COCAUHEHUAX. 3aBUCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MPUMEPE COEAMHEHH Xpoma).
IlepBOHaYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSAX.

Menp 1 cepebpo: CTpoeHHEe aTOMOB, CTENEHU OkucieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAaX, THJIPOKCUAAX U
COJIsIX, UX nmpuMmeHeHuu. [IpeacTaBiaeHnss 00 aMMHUAYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

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

JKenes3o: crpoeHue aroma, creneHM OkucieHus. Haxoxzaenue B npupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA JKelle3a, IPUMEHEHHE. bruomornyeckas poJib
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (I) u xenesa (III), ux cocras,
CBOMCTBa M TodyueHue. KauecTBEHHbIE pEaKIMM Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [Ipor3BoACTBO YyryHa W CTalIu.
DKOJIOru4ecKkue mpoosieMbl, CBSI3aHHbIE C METAJUTY PrUYECKUMU MPOU3BOICTBAMH.

OKCNEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHWE ¢ oOpa3laMy METAJIOB W CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEILIETKHU;

M3y4YECHUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHUE MPOLIECCOB JIEKTPOIM3a pacTBOpoB xsopuaa meau (1I) m
uoauzaa Kaivs, KOppO3UuH METAJIIOB;

U3yyeHue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriiepoaa (IV) u kucnoramu;

U3y4EHHE CBOICTB KapOOHATOB U T'MAPOKApOOHATOB KaJbIKUs, )KECTKON BOJIBI;

W3YYCHHE IIPOLIECCOB IIOIYYECHMS THUAPOKCUIOB JKEe3a, UX XUMHUYECKHUX
CBOJICTB,;



M3YyUYCHHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa HOHBI (MarHusl,
KaJIbIIUSl, A TIOMUHUS, IIUHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTFOICHUE M OMHCAHNE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KaUsi |
KaJIbIINS;

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

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeulne MeTamibl U uX
COCIMHECHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEILIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMOb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMoIns Nnpu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

Hogble maTepuanbl 1 TEXHOIOTUU. [[pUHITUIIBI «3€TIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS W 3I0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIMHEHUHN sl PyHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 3770pOBOM 00pa3e KU3HHU.

XHUMHUECKOE 3arpsi3HEHUE OKpYKAIoeh cpebl. IKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COCMHEHUSIMM YIJIEPOA, A30Ta, CEPBI, TSIKEIBIX METAJUIOB. [loHsATHE
o IIJIK. Ponp XMMHM B pelIEHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYCHHE BEIIECTB M SBJICHUI: O3HAKOMIJICHUE C
oOpasaMu MarepuajgoB (CTEKJIO, CIIaBbl METAJJIOB, MOJMMEPHBIC MaTepHalbl),
ONPENICJICHUE KUCJIOTHOCTH MPUPOJAHBIX BOJ, MOJEIMPOBAHUE MpoIrecca
00pa3oBaHUs KUCJIOTHOTO AOXK/IS, N3YUCHHE €T0 BO3JICHCTBUS HA MaTEPHAJIbI.

IloBTOpeHne U 00001IeHNe 3HAHUI OCHOBHBLIX pa3iejioB KypcoB 8-9
KJIACCOB

[Tepunoanueckuii 3akoH U lleprnoanueckas cuctemMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHMSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B IEPUOJIAaX U rPymIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PEILIETKU U BUIa XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUECKHX PpEaKIUd 110 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBanrie BO3MOXKHOCTHM MPOTEKAHUS XUMHUUYECKHX IPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX HAa OCHOBE IMPEACTABICHUNW XHUMUYECKOW KHHETUKUA U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms coseil. Peakunu oxkuciaeHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€H B CBETE TMPEIACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmunie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3eM MpU M3YyYEHUHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHUE (TMPOIECC), HAYUHBIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJTMYECKasi pelnieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, ©30TOMBI, KBAHTHI, PaJIMOAKTUBHOCTD, ab(a-, 0eTa- U raMMa-u3IyueHue,
ANEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioKeHHe OeI0T0 CBETa B CIEKTP.

buomnorus: sxocucrema, ouocdepa, hoTocHHTE3, MPOIIECCHl 0OMEHA BEIECTB,
MUHEpPAJIbHbIE  YIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIIbCKOXO03SIIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS ITPOTPAMMEBI TT0 XVMUA
HA VPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTebHONM OpraHu3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUHCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IIpolleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUS U COLMAIU3AIMU
oOyyJarommxcs.

JIuyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIIMpEHUE OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYpPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEAUI0, MOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW U TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE, MPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYphl B
pa3zHO00Opa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO ¥ B3aUMOTIOMOIIM B IMpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCThH OILICHMBATh CBOE TMOBEICHUE U TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIJIEICTBUMN
MOCTYTKOB;

3) GpopMmupoBaHUSs HEHHOCTH HAYYHOTO MO3HAHUA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSl Ka)KJAOTO YEJIOBEKa
U TIPOU3BOJUTENBHBIX CHJI OOIECTBA B IIETIOM, POJH U MECTa HAyKH «XUMUS B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSAX Pa3BUTUSI TPUPOJIHI,
B3aUMOCBS3SX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTUUYECKOU CPENOH;

Mo3HABaTelIbHAs MOTHBAlUA W WHTEpPEC K OOY4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHWA U YPOBHA JajbHEHIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH WU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIECACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs allKOTOJIsI, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKUMU BEILIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYAIIHIX;

5) Tpy10BOI0 BOCIIMTAHMSI:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENBCKOMN NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cepbl, 0OCO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) K0JI0TUYeCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXarollel cpeAbl; OCO3HAaHWE TIJ00AIbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pPELIeHUs; CHOCOOHOCTh MPUMEHSATh 3HAHMS, MOJIy4aeMble
IIPY M3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBS3aHHBIX C OKPY’KAIOIIEH Cpeloi;
AKTUBHOE HEIMPUATHE JACWCTBUM, IMPUHOCAIIMX BPEH OKPYKAIIIEH CpEIE;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3H
IIPUPOJTHOM, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM AEATEIBHOCTH 3KOJIOTUUYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHble Pe3yJIbTaThl O00yYarOIIMXCs, OCBOMBIIMX MPOTPaMMy IO
XUMHUH OCHOBHOTO OO0IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXKIPEIMETHBIX) TTOHITHH, OTPasKaroIINX
MaTepHabHOE E€IWHCTBO MHpa W TMPOIeCC TO3HAHUs (BEMIECTBO, CBOMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBI (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHUE);

OBJIAJICHUE YHHBEPCAJIbHBIMH YYEOHBIMU IEHCTBHUSAMH (TIO3HABATEIHLHBIMH,
KOMMYHUKATHBHBIMHM,  PETYJISATUBHBIMH),  BaXHBIMM  JUIS  TIOBBIIICHUS
7(h(HEKTUBHOCTH OCBOCHHS COJIEpKaHHS YdeOHOro mpenMera, (HOpMUPOBAHMS



KOMIIETEHIIMH, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuaronuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTebHBIE YHUBEPCAJIBbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornueckue a1eiicTBUA:

YMEHUS HWCIOJIb30BaTh TPHUEMBl JIOTUYECKOTO MBINIJICHUSI TPU OCBOCHUH
3HAHWI: PACKPHIBATh CMBICT XHMHUYECKUX TOHSITHHA (BBIACIATh UX CYIIECTBEHHBIE
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KiIacCUpUKAIMU |
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
IPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS; CTPOUTH
JOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
M3Y4YaeMBIX MPOIECCax M SBIICHUSX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmysna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIIeHUN y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEICTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITHN.

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

YMEHHS TPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-HUCCIEA0BATEIbCKOM ISATSTLHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBISATH
u QopMynmHpoBaTh MpoOJIeMy, ONMPENeNsATh IMeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATSIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBIISITH €€ TPOBEPKY; YMCHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
NapamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS H OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBath 0000IIEHNUST ¥ BBIBOABI 1O pe3yjbTaTaM IMPOBEIACHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHOMN paboTe;

Pabora ¢ unpopmanmeii:

YMEHHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WHGOpMAIUU (HayIHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHATM3UPOBaTh HHPOPMAIIHIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJayd; YMEHHs NMPUMEHSTh
pasznuuHble METOAbl M (OpMYJIMpPOBaTH 3alpochl MpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOU MJi BBINOJHEHHUS YUYEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHHUS
uHpopMaluu (cxembl, rpaduku, AUarpaMMbl, TaOIMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEJCTBA PalbOTHI C
XUMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUAaTypbl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPECTABIATh TMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON JIESITEILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MpEe3eHTalneH
pPEe3yJbTATOB BBIMOJHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM WJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJe JUaiora u
(1K) TUCKyCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOM TeM€e M BBICKA3bIBaTh UJIEH,
bopMyJIMpPOBATh CBOM MPEJJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS MPEIJI0KEHHOMN
3a/1ay.

2) yMeHus y4eOHOTO COTPYAHNYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax paboOTHI: TUIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM pabOThl, OMPEACNISITh CBOIO POJib, PACHpENesaTh 3aJaud MEXIy
YJICHAMH TPYIIIbI; BBITONHATH CBOIO YacTh pPabOThI, KOOPAWHHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, OMPEACIATh KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBIMOJHEHHON pabOThI; peliaTh BO3HUKAIOUIUME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIMWX HHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBATh B
o0CyXJeHnu, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-I€6HBIMI/I PEryJIATUBHBIMUA I[GﬁCTBHHMH
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaAMOKOHTPOJIA, CaAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHbIe M MCCIEA0BATENbCKUE 33/aYd: CAMOCTOSITEIBHO
BbIOMpaTh CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIIMA C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHON WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJibTaTOB
dbopMynpoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IIPOLECCOB; AHAIU3UPOBATH PE3YNbTATBI: COOTHOCUTH CBOM JIEHUCTBUSA C
IUIAHUPYEMBIMH  pE3yJbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3ydbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIlee CoepkKaTeaIbHOe
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHSI, COIJIACOBAHBI MEXIY
co0OM, YTO MO3BOJIIET PEAIM30BHIBATH YIIyOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax pealu3alid WHIUBHIYaIbHBIX
00pa30BaTeNbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ys CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepuieHHH pealn3alu NPOrPaMMbl YIIIyOJIEHHOIO YpPOBHS
oOyuJaroluecs: CMOTYT J€TajbHee OCBOMTH MaTepHall, OBJAJETh PACIIUPEHHBIM
KpPYTOM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOUYAIOT: OCBOCHHE OOYUYalOIIMMUCS Hay4YHBIX
3HAHWM, yMEHUH U CHOCOOOB JEHUCTBUM, cHenupUYecKHX s NpPeIMETHON
o0nactTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIIUICHUS; BHUIBl JESITEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3JIMYHbIX YYE€OHBIX M peajbHbIX JKU3HEHHBIX YCIOBUSX;
00€ecreynBalOT BO3MOKHOCTh YCIIEHIHOTO OOYYEeHHsS Ha CJEAYIOIIEM YpPOBHE
oOpa3zoBaHusl.

K xoniy oOyuenus 6 &8 knacce y oOyuwaromerocs OyayT chopMupoBaHbl
CIICAYIOIIAE TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YIiIyOJCHHBIM
YpOBHE:

pPACKpBIBATh CMBICII OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJIEKYJa,
XAMUYECKUM DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJIIpPHAss Macca, MaccoBas [OJisI XHMMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCU/I, KUCIIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIH OKCHJA, aM(POTEpHBIA THAPOKCHA, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHEHUS, PEAKITUU Pa3I0KECHUsI, PEaKITUU
3aMEIIEHHs, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMM; TEIIOBOU
ahdeKT peakiuu; AAPO aToOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTalb,
paguyc aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, WOH, KaTUOH, AaHUOH, pacTBOp, MaccoBasi JOJiA BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIlusi) B pacTBOpe, MOJISIpHAsE KOHIIEHTpalUs BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METO/I SJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIIOHATHA H
MIPUMEHATH T MOHITHUSA MPHU OMMMCAHUU BEIIECTB M UX MPEBPAILICHUN;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBlieHUsI (hOpMYyJT BEIECTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

OTIPEJICNISITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIACCy COEIUHEHUN 1o (opMysiaM, BUAbl XUMUYECKON
CBSI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

pPacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHMS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
VICCIIEIOBAHUS BEIIECTB U U3YUYCHUS XUMUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh MOHMMAHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEeHUSA B [lepuoanueckon cucreme:

ONMMCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuognueckoit
CUCTEMbl XMMUYECKHUX JJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpymmna (b-rpymnma)y», «Manbie mepuoab» U «O00JIbITNe
IIEPUOJIBI»;

COOTHOCUTH 000O3HAuU€HHUsA, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xuMmudeckux oneMeHtoB J[. WM. MeHnaeneeBa»y, C€  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PaCIpe/IeTICHUE UX TT0 DJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b TMOJIOKEHUS OdyeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPTeTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY yYAaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeroBoMy b dexTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (HU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BObI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KAasi MpUMEpPaMH MOJIEKYJISIPHBIX YpaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIKCHIBaTh POJIb KUCIOPO/Aa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSICHATh U IMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIBHYIO JOJII0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHNUH,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JEMEHTa Mo (QopMyJie COCTUHEHHs, HaXOIUTh
pocTeiIyto (opMyTy BEIIEeCTBa MO MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIIHH;

IPUMEHATh OCHOBHBIE OIEpAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATU3alINIO0, KIACCU(PUKALIUIO, BbISBICHUE
IPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3Y4YCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOJICHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJis
OCBOEHUS YUEOHOTO COJCPKAHUS;

packpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCIEHHS UM  BOCCTAaHOBJICHMUS,
COCTaBIISITh YpPaBHEHHS] TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(MEeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBAaTh CBSI3U MEX]y peallbHO HaOII01aeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MHUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTOOOpa3ns BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YU4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopatopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl W 00OpydOBaHMs, a TakXkKe IpaBHiia
oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHHIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNIeHHOW  MaccOBOM  JloJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMe «OCHOBHBIE KIACChl HEOPTraHMYECKHX
COCIUHECHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIEH YMEHHUs1 0€30MacHOro OOpalleHus C BEIIeCTBaMH, HUCIOIb3yEeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHUE MTPABUJI TIOBEJCHUS B LIEJISIX COEPEKEHUS
3JI0POBbSI 1 OKPYKAIOIICH Cpe/Ibl.

K xoHiy oOyuenus 6 9 knacce y oOyuaromerocs OyayT chopMupoBaHbBI
CIICAYIOIHAE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJCHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKYyJla, HWOH, KAaTHOH, AaHWOH, DJIEKTPOOTPULATEIbHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl peaKkilusi, TeIIoBor 3PdheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS NUCCOLUALUSA, PEAKIIAN
MOHHOTO OOMEHa, TUAPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE PpPEAKIUHU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTD,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UNIMUECKasi), MEKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBsA3b, CWibl BaH-nep-Baanbca), KOMILJIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOnJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi TUIOTHOYTIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, DIIEMEHTBI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM W3 TEOPETUUECKNX OCHOB xumuu; [T/K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T MTOHATHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

WCIIOJIb30BaTh XMUMHUUECKYI0 CUMBOJIMKY JJISI COCTaBlieHUsI (hOpMyJT BEIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHYECKHX DJIEMEHTOB B
COEQMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU 1o (opmysiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJLTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsj]] HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci Ilepuomnueckoro 3akona J[. W. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuogudeckon
CUCTEMBl XUMHMYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «A-rpynna» u «b-
TPyIIay, «Majble IEPUOIb U «OOJBIITNE EPUOIBI»;



OOBSCHATH CBS3b TOJOKEHUS OJJeMeHTa B llepmommdeckoil cucreme cC
pacrpesieIeHUEM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISTH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiaax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
YYETOM CTPOCHHS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTHUECKON TUCCOLMALINY, 3aK0oHa ['ecca
U €ro CIJIEICTBUM, 3aKOHA JECHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIUW, HaANpaBJICHUS CMEMICHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIacCCU(UIIMPOBATh XWMHYECKHUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peaknu (10 YUCIIY U COCTaBY YYaCTBYIOIIUX B PEAKIMU BEUIECTB, [0
TersIoBoMy 3(QeKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUH, MOATBEPHKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTaBJISAITh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALIUM KUCIIOT, IIeIouen
W COJICH; TOJIHBIE M COKpAICHHbIE YpPaBHEHUS peaKIuii HOHHOro OOMEHa;
peakiui, MOATBEPKIAIIINX CYIIECTBOBAHUE TI'E€HETHUYECKON CBSI3U MEXKAY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpeiBaTh  CYIIHOCTh MPOILIECCOB TUAPOJU3Aa COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSIPHBIX YPaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaKITUi;

MpeCKa3bIBaTh XapaKTep CPe/ibl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPU, Kajauii, MarHui, KaJbl[Ui, aJIIOMUHHUH, KEIE30, MEJb, IIMHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CEepoBOAOPOA, okcuanl yriaepona (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTasi, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamioB [A-IIA-rpynmn, amomunusg, meau (II), nunka,
kenesa (I u II));



MOSICHSTh COCTaB, OTAEJBHBIE CIIOCOOBI TMOJyYE€HHS W CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ramorenuasl kpemuus (IV) u docdopa (III u V), oxcun u
ruapokcu xpoma (III), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydYaeMbIX BEIIECTB B MPUPOIHBIX MpPOIEccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISIX YIKOHOMHKH,
UCITOJIb30BAHUE JJIA CO3/IaHUsI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOT U

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IyTEM COJEp>KalIUecss B BOJHBIX PacTBOpPax
HWOHBI: XJIOpUA-, OpOMHUI-, HMOIUI-, cyibdar-, dhocdar-, kapOoHAT-, CHUIMKAT-,
cymbpuT-, Ccynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllys, aTIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOWMCTBA BaKHEHIIMX M3y4YaeMBbIX BEIIECTB B
3aBUCUMOCTH OT X COCTaBa M CTPOEHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHUMHYECKOW KUHETUKUA U
TEPMOIMHAMUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIlIECTBA B PAcTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOIO 3JIEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PAaCTBOpPE, HAXOAUThH
npocTeiinyo popMyily BelecTBa Mo MacCOBBIM MIIM MOJIBHBIM JOJISIM 2JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHYECKUX PEAKIMI C YYETOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BbIXOJA MPOAYKTAa, 3HAUYEHHS TEIJIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuia  Oe3omacHOW — paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKONM TOCYJIbl M OOOpyJOBaHHUS, a TakkKe IMpaBuiia
oOpalieHus ¢ BEMIECTBAMHU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOJTHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (aMMHMaka M YIJIEKUCIOrO Ta3a) M PEUICHUIO
DKCIIEPUMEHTAJILHBIX 33Jad 10 TeMaM Kypca, TMPeACTaBIsTh PE3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIMI] U BBISBISATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHATH OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU U3YUYEHUU CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUM,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);



OpUMEHATh  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢  BEIHIECTBAMH,
UCIIONB3YEMBIMA B TIOBCEJIHEBHOM JKW3HHU, IMpaBWJIa TOBEACHUS B IIEJIAX
cOepexeHusl 3J0pOBbS M OKPYXKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEX
(omacHOCTb) BO3JEHCTBUS HA JKUBBIE OPIraHU3Mbl OIPEICIICHHBIX BEILECTB,
HOSICHATh Ha IpUMeEpax CIocoObl YMEHBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCIKOB, YTIEBOIOB AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJYUYEHHBIC MpeNCcTaBiIeHUs O cdepax MpodecCHOHaTBLHON
NESTEIIbHOCTH, CBA3aHHBIX C HAYKOM Y COBPEMEHHBIMHU TEXHOJIOTUSMHU, KaK OCHOBY
JUIsL IPO()ECCHOHANBHON OpUEHTAMM M IS OCO3HAHHOTO BBIOOpAa XMMHMM Kak
npo(UIBHOrO NOpeaMeTa IMpH MPOJOJDKEHHMM OOy4YEeHHs Ha YPOBHE CpEIHETrO
oO1iero oOpa3oBaHusi;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIEAOBATEIHCKON IEATEIBHOCTH
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HampaBlICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3alINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounvecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uudpoBbie)
KonTposbHbIe IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl

Pasznen 1. HepBOHa‘la.ﬂbl—lbIe XUMHUYECCKHUEC ITIOHATHUSA

Xumust — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI U IIPAKTUYECKOU 7 2
JESATeNbHOCTH YEJI0BEKa

Be cCTBaA U XUMHNUYCCKUC
12 B 21 1
peaKHI/II/I

Hroro nio pazgeny 28

Pa3pes 2. BaskHeiimne npeacTaBuTe Il HEOPraHUYECKUX BelleCTB

Bosayx. IlonsaTue o razax.

2.1 14 1 1
Kucnopon. Oxcunbt

29 Bonopoa. Ilonsitue o kuciorax u 6 |
COJISTIX

)3 Bona. PactBopsl. [lonsitue 06 14 1 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 . 13 0 1
HEOPTraHUYECKUX COCTMHECHHI

Hroro no pasaeny 47

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaeseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 12
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
3.2 OKucauTenbHO- 12
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no pazneny 24
Ha3Banue MmoayJist
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI pecypenr
Pa3nes 1. BemecTBo M1 XMMHYecKasi peakuus
11 [ToBTOpeHue u yriayOneHue 3HaHU| O 4
BEILIECTBE
12 OcCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 10 | |
XUMUYECKUX PEaKLni
13 DNEKTPOIUTHYECKAs JUCCOLHUAIIM. 9 | )
' XUMHYECKHE PEakIii B PaCTBOPax
Hroro no pazneny 23
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO011ast XapaKTepUCTHKA XUMHUECKUX 5 |
’ anemeHToB VIIA-rpynmnsl. ['anorenst
OO0m1as XxapakTeprucTUKa XUMHYECKUX
22 anemeHToB VIA-rpynmsl. Cepa u eé 8
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 10 1
COEIMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUECKUX
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 9 1 1
KPEMHHI, UX COeTMHEHUs. bop
Hroro no pazgeny 32




Pa3gen 3. MeTaJJIBI M BUX COeIUHEHU ST

3.1 OO0uIue cBOiicTBAa METAJIIIOB 9

3.2 BaxxHelmnme MeTaibl M UX COSIUHEHHUS 19
Hroro no pazgeny 28
Paznen 4. Xumus 1 oKpyKammas cpeaa

41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. 5
) OCHOBBI KOJIOTHYECKON TPaMOTHOCTH
Hroro no pazgeny 5
Pasznea 5. O0001menne 3HAHUH

51 [ToBTOpeHUE M 00600IIICHNE 3HAHUT 4
' OCHOBHBIX Pa3JIeIioB KypcoB 8—9 KjaccoB
Htoro no pazneny 4
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Koutposbuble IIpakTuyeckue 06pAI0BATENLHEIE
padoThI padoThbI pecypes:
| [Ipenmer xumuu. Ponp XuMuu B KU3HU |
YyeloBeKa
) Tena u BemectBa. PU3nUeCcKre U XUMHUUECKHE |
CBOMCTBA BEILIECTB
3 Ou3nyecKue 1 XUMUIECKHE SIBIICHUS 1
[IpakTuueckast padora Ne 1 mo teme "IlpaBuna
4 paboThl B 1ab0paTOpuu U IPUEMBI 0OpaIIEHUS 1 1
¢ 1abopaTopHbIM 0060pyOBaHHEM"
5 YucTele BEIECTBA 1 CMECH 1
[TpakTuyeckas padora Ne 2 o Teme
6 "Paznenenue cmeceit (Ha mpuMepe OUYUCTKH 1 1
NIOBapeHHO conn)"
XHUMHUYECKHUE IIEMEHTHI 1
[IpocTeie 1 cnoxHbIE BELIECTBA 1
9 BemectBa MosieKyIsipHOTO U ]
HEMOJIEKYJISIPHOTO CTPOCHHUS
10 Xumunueckas popmyia. BajgeHTHOCTh aTOMOB 1
XUMHUYECKHX 3JIEMEHTOB
11 3aKOH NOCTOSHCTBA COCTaBa BEIIECTB 1
12 Omnpenenenne BaJJEHTHOCTH aTOMOB T10 |

dbopmysaM OMHAPHBIX COCTMHEHHM




OTHoOcHUTENbHAsA aTOMHas Macca.

13 OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca

14 MaccoBast 1011 XUMHUYECKOT'0 dJIEMEHTA B
COECTUHCHHUU

15 Brrauciaennss MacCoBOM JIOJIM XMMHYECKOTO
aJIeMeHTa o (hOpMYJIe COSTUHEHUS

16 KonnuectBo BemecTsa. Moib

17 B3anmocBs3b KOJIMYECTBa, MACChI M YUCIA
CTPYKTYPHBIX €IMHUL] BEILIECTBA

18 Momnspras macca CMECH BELIECTB

19 MonabHas 7o XMMHYSCKOT'0 dJIEMEHTA B
COECTUHEHHUU

20 Haxoxxnenne npocreiimieii opmyIbt
BEIISCTBA IT0 MOJIbHEIM JIOJISIM 3JICMEHTOB

)1 XUMHUYECKUE SIBICHUA. XUMHUYECKasi peaKus
U €€ NPU3HAKU

22 3aKOH COXpaHEHUs1 MacChl BEIIECTB

23 XHWMHUYECKUE YPABHEHUS

24 THIIBI XUMHYECKUX PEAKIIUI
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

25 KOJIMYECTBA M MacCHI HCXOJTHBIX BEIIECTB HIIH
MPOJIYKTOB PEAKIIUH
Brruucnenust no ypaBHEHUSIM XUMHUECKOU

26 peaKIu: KOJIMYeCTBa BEMIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIA MPOJTYKTOB PEAKIINH

27 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH




Kontponbnas padora Ne 1 mo teme "BermecTBa

28 U XUMUYECKHEe peakuun"

29 Bo3nyx — cMmech razos. [lonsarue o razax.

30 OTHOCUTENBHAS TIIOTHOCTh Ta30B
OnpeneneHre OTHOCUTEIbHON MOJIEKYJISIPHOM

31 Macchl ra3000pa3HOro BeUIeCTBa 10
M3BECTHON OTHOCUTEIHHOU MIIOTHOCTHU
Breruncienus OTHOCUTEIBHOM MOJIEKYJISIPHOM

32 MAaccChl rasa 1o U3BEeCTHON OTHOCUTEIbHOU
IUIOTHOCTH

13 OObEMHBIE OTHOLLIEHUS Ta30B IIPU
XUMUYECKHUX PEaKIIUSIX

34 Kucnopon — sneMeHT ¥ IpocToe BEIIECTBO

35 OKcubt

36 CriocoObI MoTy4eHust KUCIOpo/ia B
1a00paTOPUN U IPOMBIIIIICHHOCTH
[Tpaktuyeckas padora Ne 3 o Teme

37 "TTomyuyeHue u coOupaHue KUCI0po/a,
M3y4Y€HUe ero cBOMcTB"

18 O30H — ayoTpornHas MoauduKamus
KHCII0po/ia
TennoBoit 3 PeKT XUMUIECKOHN peaKInu,

39 TEPMOXHMHYECKUE YPABHEHMS, 3K30- U
SHJIOTEPMHUUECKHUE PEAKITUN

40 TomnuBo. Ucnons3oBanue yris U METaHa B
KauecTBE TOIUIMBA. 3arpsi3HEHUE BO3yXa.

41

42




Kontponbnas padora Ne 2 mo teme "Bozmyx.

43 Kucnopon. Oxcuapt"

44 Bonopoa — sneMeHT U npocToe BEeCTBO

45 Crioco0sI moTy4eHus BOJOPOia B
1a00paTOPUN U MIPOMBILIIICHHOCTH
[TpakTuueckas padota Ne 4 o Teme

46 "Ilomrydyenue u codupanue BoJI0Opoaa,
M3y4YeHHUe ero cBOMcTB"

47 Hcnonb3oBaHue BOJOpOJa B KAYECTBE
TOIIMBA

43 [Tonsartue o kucnorax u consax. CocTaB KUCIOT
U COJIEH
Boruncnenust 00bEma, KOJIM4ecTBa BEIIeCTBA

49 rasa 1o U3BECTHOMY €ro KOJUYECTBY
BEIIECTBA UIIH 00bEMY
Brruncnenus no ypaBHEHUSIM XUMHUECKOU
pPEaKIuu: KOJINYEeCTBa BEIIECTBa, 00bEMA,

50 MaccChl IO U3BECTHOMY KOJINYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WM MPOTyKTOB
peakiuu

51 dusnueckue cBOMCTBA BOAbL. Boja B mpupoae

52 XuMHYecKHe CBOMCTBA BOIEI

53 PactBopbl. PacTBOpUMOCTH BeIlIECTB B BOJIE
Hacepimenasie 1 HeHACHIIICHHBIE,

54 KOHIICHTPUPOBAHHBIC U pa30aBIICHHbIE
pacTBOPHI

55 CrniocoObI BbIpayKeHUS! KOHIIEHTPAILUU

pPacTBOPOB: MaccoBas J0JIsl pACTBOPEHHOTO




BCIIECTBA, MOJIApHAA KOHLICHTPAaIHA

[IpakTuueckas padora Ne 5 o reme
"[IpuroroBieHre pacCTBOPOB C ONPEICTEHHOM
MacCOBOM 10JIeil paCTBOPEHHOTO

>6 BemecTBa.[I[puroroBieHne pacTBOPOB ¢
onpeaceHHON MOJISIPHON KOHIIEHTpauen
pacTBOpEHHOTO BemiecTra"

57 Br1unciieHus ¢ UCIOJb30BaHUEM ITOHATHS
«MaccoBas J0JIs BEIIECTBA B paCTBOPE

53 Ponp pacTBOpoB B IpUPOIE U )KU3HU
yenoBeka. KpyroBopot BoJsl B IpUpo/ie

59 3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa U
OYMCTKA IPUPOIHBIX BOJI.
Brruncnenus ¢ ucnonb3oBaHueM IpadUKoB

60 PacTBOPUMOCTH ISl pACUETOB PACTBOPUMOCTHU
BCIIESCTB

61 BrrunciieHus ¢ UCIOJIB30BaHUEM ITOHATHS
«MaccoBasi J0JIsl BEIIECTBA B paCTBOPE

62 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAaHUH

63 Konrtponsnas padora Ne 3 o teme "Bonopos.
Bona. PactBopsl. OcHoBaHus"

64 OKcuBl: COCTaB, KiIacCu(UKAIUs,
TPUBHUAIIbHBIE HA3BaHUS

65 [TonyueHnue n XMMUYECKHE CBOMCTBA OKCHUJIOB

66 [TonsiTHe 0 TUAPOKCUAAX — OCHOBAHUSAX U
KHCJIOPOJICOICPKAIINX KHUCIOTaX

67 dusznyeckre ¥ XUMUYECKIE CBOMCTBA KHCIIOT

68 [Tonyuyenue kucnor




69
70

Knaccudukanust ocHoBaHuUiA

[I1&noun, UX CBOMCTBA U CIIOCOOBI MOTY4YECHUS

71

72

73

HepactBopumbie ocHOBaHUS, HX CBOMCTBA U
CIO0COOBI TIOJTyUEHUs

[Tonsitre 06 aM(OTEpHBIX THIPOKCHIAX:
XMMHYECKHE CBOICTBA U MOJIyUYEHUE.
[IpruMeHeHne BaXKHEUIIINX OCHOBAHUH

Couu: cocraB, kiaccu(uKanus, TPUBHAIBLHBIE
HA3BaHUA

74

75

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue cosen

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COCI[I/IHeHI/Iﬁ

76

[IpakTuueckas pabora Ne 6. Pemenue
9KCHEPUMEHTAIbHBIX 33a4 110 TeEMe
«OCHOBHBIE KJIACChl HEOPTraHUYECKHX
COCITMHEHUIN»

77

BI)I'-II/ICJ'IGHI/IH MacCChbI HpOJIYKTa peaKHI/II/I 10
HU3BECTHOU Macce OJTHOTO U3 UCXOIHBIX
BEILIECTB, B35ATOTO B BUJIE PaCTBOPA,
COJIEpKAIIero ONpeaeIEéHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

78

KonTponbnas padota Ne 4 o reme
"OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
coeuHEHU"

79

80

DNeMEeHTHI, KOTOpble 00pa3yloT aM(poTepHbIe
OKCHJIbI Y TUAPOKCUIBI

[Tepnoauueckuii 3akoH. OTKpbITHE




HCpI/IO,I[I/I‘IeCKOFO 3aKOHa

81 [lepuoas! u rpynmnb

82 OCHOBHBIE CBEICHUSI O CTPOEHUU aTOMOB

83 DJIEKTPOHBI

24 DHepreTuyeckue ypoBHU U IIOypPOBHU aTOMa;
s-, p-, d-opOutanu

25 DNEeKTPOHHBIE KOH(UTYPAIUH U AIEKTPOHHO-
rpaduueckue GopMyIibl aTOMOB
CtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB

86 nepBbiX 20 XUMUYECKHUX JIEMEHTOB
[Tepuoauueckoii cucremsl .. Menneneena
3aKOHOMEPHOCTH U3MEHEHUS PaJiiyca aTOMOB

g7 XUMUYECKHUX AJIEMEHTOB, METAJUTMYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TPYIIIaM U
nepuoiam
3MmeHenme CBOMCTB COSTMHEHUH

88 XMMHYECKHUX 3JIEMEHTOB B ITEPUOJAX U
rpyIimax
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

89 ero nojosxeHuto B [lepuoanueckont cucreme
J.1. Menneneena

90 DIEKTPOOTPULIATENHHOCTh XUMUYECKUX
AJIEMEHTOB

91 KoBasileHTHas nosisipHas cBsA3b

92 KoBanenTHast HenossipHas CBs3b

93 Nounnas cBs3b

04 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI

BCIICCTB




THUmbl KPUCTAIUVTMYECKUX PEHIETOK U UX

95 1
XapaKTEePUCTUKU
[Tpu4yrHBI MHOTOOOPA3Us BEUIECTB,

96 3aBHUCHMOCTb CBOMCTB BEIIECTB OT COCTaBa U 1
CTPOCHUS

97 CreneHb OKUCICHUS 1

98 OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1
CocraBiieHu€e ypaBHEHUN OKUCITUTEIHHO-

99 BOCCTAHOBUTEJIbHBIX PEAKIINI, METO/ 1
3JICKTPOHHOTO OajaHca

100 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHUI 1

101 [ToBTOpEHME 1

102 IToBTOpEeHUE 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KIIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 CrpoeHue aToMOB 1
P 02.09.2024
[locnenoBaTenbHOCTh 3aMI0THEHUS
2 AJIIEKTPOHHBIX OPOUTANICH ATOMOB MaJIBIX 1
P P 04.09.2024
MEepPHOJIOB
3 Oco0eHHOCTH 3aMO0THEHUS ANEKTPOHHBIX 1
opbuTaneit aToMoB OOJIBIIUX MTEPHOJIOB 05.09.2024
4 CreneHb OKUCIICHHS W BAJICHTHOCTD 1 9.09.2024
5 Buabl xumuueckoi cBa3u 1
11.09.2024
OOMeHHBIN 1 TOHOPHO-aKLENTOPHBIH
6 MEXaHU3M 00pa30BaHUs KOBAaJICHTHOMN 1
CBSI3U. MEXMOJIEKYISIPHBIE 12.09.2024
B3aUMOJICUCTBUS
THUIBI KPUCTAINIMYECKHUX PEIIETOK,
7 O0COOCHHOCTH CTPOCHUS KPUCTAIITHIECKIX 1
: P P 16.09.2024
pemeEToK
3aBUCHMOCTH CBOMCTB BEIIECTBA OT THUIIA
8 KPHUCTAIIMUECKON PEMIETKH U BHIA 1
P oKonp 18.09.2024
XUMUYECKON CBSI3U
Knaccudukanus XuMHUUECKUX peaklui mo
9 1
Ppa3IMYHBIM IPU3HAKAM 19.09.2024




10

11

12

DHepreTuka XUMHUYECKUX PEaKIUM.
TemtoBoit 3 PekT XuMUIECKON peaKITun

BbruuciieHus o TepMOXUMUYECKOMY
YPaBHEHHIO PEaKIMH: TEII0BOTO 3 dekra
XUMHYECKON PEaKIUH 10 KOJIHYECTBY
BEIIIECTBA, MACCe WIH 00BEMY
IPOPEArupOBABIIETO WIIN
00pa3oBaBIIErocs BEIIECTBA

[ToHsATHE O CKOPOCTH XUMHYECKOM
peakuuu. 3aKOH JEHCTBYIOLIUX Macc

23.09.2024

25.09.2024

26.09.2024

13

Beoonoe mecmuposanue.

Oueprus aktuauuu. [lonsrue o karanuse.

®depmenTsl. UHTHOUTOPHI.

30.09.2024

14

15

16

17

@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMUYECKON peaKnn

[ToHsITHE O XMMUYECKOM PABHOBECHH,
npuHuun Jle Hlarense

@DakTOpPBI, BIUAIOIINE HA COCTOSIHUE
XUMHUYECKOIO0 PaBHOBECHS.
IIporaozupoBaHue BO3MOKHOCTH
MIPOTEKAHUsl XUMUYECKUX IIPEBPALLEHUN B
Pa3IMYHBIX YCIOBUIX

OKHCIHTENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu

02.10.2024

03.10.2024

07.10.2024

9.10.2024

18

CBoliCTBa IPOCTHIX BEIIECTB — METAIJIOB
1 HEMETAJUIOB, KACJIOT U COJEH — B CBETE
IPEICTaBICHNUN 00 OKUCIUTEIIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIUAX

10.10.2024




IIpakTHyeckas padora Ne 1. Pemenune

SKCIICPUMCHTAJIbHBIX 3a/la4 110 TCMC

19
«OKHUCIATENBHO-BOCCTAHOBUTEIBLHBIE 14.10.2024
PEaKIum
Koumponvnan paooma Ne 1 no meme
20 «Ocnoennie 3aKoHOMeEpHOCIMU
P ) 16.10.2024
NPOMEKAHUA XUMUYECKUX PeaKyUil»
21 DIEKTPOJIUTEI U HEDIEKTPOJIUTEI
P P 17.10.2024
22 Teopus YIEeKTPOITUTUUECKON TUCCOLUALIUHA
P p apccotran 21.10.2024
7 DIIEKTPOTUTHYECKAs JUCCOIMAIIHS
KUCJIOT, OCHOBAHHMH U COJIeH 23.10.2024
24 Peakuuu nosHoro oomena
t 24.10.2024
CBolicTBa KMCJIOT, OCHOBAHUN U COJIEH B
25 CBeTe IPeACTaBICHUI 00
PeA . 06.11.2024
AIIEKTPOJIATUICCKON JTUCCOITUAITTT
26 KauecTBeHHBIE PEAKIINN HA NOHBI
peaxtt 07.11.2024
IIpakTHuyeckas padoora Ne 2. Pemenue
27 JKCIIEPUMEHTAJIBHBIX 327124 10 TEME
P A 11.11.2024
«INEKTPONUTHYECKAS TUCCOIHALIHS
28 I'mnpomm3 coneit
P 13.11.2024
29 HoHHBIE ypaBHEHUS TUAPOIN3A COJIEH
14.11.2024
30 IIpakTHdyeckas padora Ne 3. Pemrenue




31

AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«I'maponus cosein»

Koumponvnan paboma Ne 2 no meme
"Inekmponrumuueckan ouccouuayu.

18.11.2024

20.11.2024

Xumuueckue peaxkyuu 6 pacmeopax'
32 OO01mas xapakTepucTHKa HEMETaIIOB 21.11.2004
33 OO0m1as XxapakTepuCTHKa rajJOreHOB 75.11.2024
34 XUMUYECKUE CBOWCTBA T'aJIOTEHOB.

XUMHYECKHE CBOMCTBA XJI0pa 27.11.2024
35 XmopoBogopoa. CosisiHast KUCIOTa 78.11.2024

Ilpakmuueckan paboma Ne 4 1o Teme

"H *
36 [ onyfu{eHI/f'e COJISTHOU KUCJIOTBI, U3yUYECHHE 02.12.2024

e€ CBOICTB
37 [TonsiTHe O KUCIOPOACOAEPKAIINX

KHCJIOTaX XJ0pa U UX COJIAX 04.12.2024
33 Baxwneimme coequHeHns Xj10pa 1 uxX

HaxO0/IEHUE B IIPUPOJIE 05.12.2024
39 OO0mras xapakTepucTrKa 3J1eMeHTOB VIA-

TPYIIIbI 09.12.2024
40 CtpoeHue U CBOMCTBA IPOCTOTO BELIECTBA

cepbl. AJUTOTPOITHBIE MOAU(DHUKAITIH CEePBI 11.12.2024
41 CepoBoaopo, cTpoeHue, Pu3ndeckKne u

XHMHYECKHUE CBOMCTBA 12.12.2024
42 OKcubl cepsl

16.12.2024




43

CepHa;I KHUCJIOTa U €€ COJIN

18.12.2024
44 [IpoMbIIEHHOE TTOJTYYE€HHE CEPHOM
KHUCIIOTHI 19.12.2024
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
45 MPUPOJE. Xnixmqecme 3arpsi3HEHUE 93.12.2004
OKPY’KaIOIIECH Cpejibl COCAMHEHUSIMU CEPBI
46 OO0m1as xapakTeprucTUKa 3JIeMeHTOB VA -
TPYIIIBI 25.12.2024
47 A30T, pacpocTpaHeHue B IpUpo/IE,
buznyecKkue 1 XuMUYECKHE CBONCTBA 26.12.2024
43 AMMHak, ero Gu3nIecKue U XUMUICCKUE
CBOMCTBa 09.01.2025
4
9 Conu aMMOHUS 13.01.2005
IIpakTHyeckas padora Ne 5 o reme
HH
50 Oj'IyLI(?'HI/Ie aMMUaKa, U3y4eHHe ero 15.01.2025
CBONCTB
51 0] LILIL IV, V
KOMABI a30Ta ( ) 16.01.2025
52 A3oTHCTas KucaoTa. A30THAsI KUCTIOTa 20.01.2025
53 [IpomblleHHOE OTyYeHHE a30THOM
KHUCJIOTBI 22.01.2025
Hutpatel u HUTpUTEL. XUMHUYECKOE
54 3arpsA3HEHHUE OKPYKAIOIIEH CPe/Ibl 3.01.2025
COEIMHEHUSIMU a30Ta
55 ®docdop, aTOTPOITHBIE MOIUPUKAIIH




56

docdopa

[TonsiTHE O MUHEPATHHBIX YAOOPECHUSX.
3arpsi3HEHUE MPUPOTHBIX BOIOEMOB
COCTMHEHUSIMU a30Ta u docdopa

27.01.2025

29.01.2025

57

Oxkcupsl yraepoaa, ux Gpuandeckue u
XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV)

30.01.2025

58

59

60

IIpakTHyeckue padoTbl Ne 6 110 TeMe

"Ilonyuenue okcuaa yraepoaa (IV) u
M3y4YeHUe ero cBOMcTB"

YrospHasg KUCJIoTa U €€ CoJIn

HepBOHaLIaJ'ILHHe MTOHSATHUS 00
OpTaHUYCCKUX BCHIECCTBAX KaAK O
COCAUHCHUAX YTJICpOoaa

03.02.2025

05.02.2025

06.02.2025

61

TTousTiie 0 OMOIOTUYECKHN BAXKHBIX
OpPTraHWYECKUX BEIIECTBAX — KHUPAX,
Oenkax M yriieBogax

10.02.2025

62

63

64

Kpemuuii, ero pusnueckre u XuMHYECKHE
CBOMCTBa

Oxkcun kpemuus (IV), kpemHueBas
KHUCIIOTa, CHIIUKATHI

IIpakTnueckas padora Ne7. Perienue

AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxkHenme HeMeTaJIbl U UX
COEIMHEHUS

12.02.2025

13.02.2025

17.02.2025

65

Brruucnenust maccel (00b6€Ma; H.Y.)




NPOJIYKTa PEaKI|K Mo JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIIECTBA,
COJIepKAIIETO ONPEACTIEHHYIO0 MAaCCOBYIO
JIOJIO IPUMECEN

Koumponvnan paboma Ne 3 no meme

19.02.2025

66 «Basicneiimiue nememannnt u ux
20.02.2025
CoeoOuHenus».
OO011as XxapakTepruCcTUKa XUMHIECKUX
67 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
24.02.2025
nonoxenus B [ICXD JI.M. MenaenceBa
68 Meramst A- u b-rpyrm
Py 26.02.2025
Meramnnueckas CBsI3b U METAJUINYECKAs
69 KPUCTALINYECKAs PEIIéTka. 3aBUCHMOCTh
(Gu3NYECKUX CBOMCTB METAIIJIOB OT 27.02.2025
CTPOCHUS KPUCTAIIIOB
70 OO0111Me XUMUUYECKHE CBOIICTBA METAILIIOB
03.03.2025
71 O611me cnocoObl MOTyYeHHs] METAJLIOB,
MeTaiyprust. CruiaBbl 05.03.2025
DJIEKTPOJIN3 PACIIIIAaBOB H PACTBOPOB
72 COJIEH KaK OJIMH M3 CIIOCOOO0B IIOIYUYEHNS
A Y 06.03.2025
METAJUIOB
73 ITonsgaTue o0 KOpPPO3NU METAIIOB
124 10.03.2025
Pasznmuynble TUIIBI BEIYUCIEHUN IO
74 .
YPaBHEHUSAM XUMUYECKUX PEAKLUU 12.03.2025
75 Merannel A-rpynm. [llenounbie MeTaibl




Haxoxnenue B npupone. CoiicTBa

13.03.2025

76
MIEJIOYHEBIX METAJJIOB 17.03.2025
77 Oxcuapl ¥ THIPOKCHUIBI HATPUSI U KaJus
19.03.2025
78
[lenoyHO3€eMeNbHbIE METaJLIbI 20.03.2025
79 Baxnenmme coemuHESHNS KATBINS,
CBOMCTBA, IPUMEHEHUE 31.03.2025
20 JXKéctkocTh BOBI M CIIOCOOBI €€
yCTpaHEHUs 02.04.2025
IIpakTHyeckas padora Ne 8 no reme
31 e R
eCTKOCTB"BO,I[BI U METOIbI e€ 03.04.2005
yCTpaHEHUS
82 Aot 07.04.2025
23 OO0m1as xapakTeprucTuka MeTauioB b-
rpynn (MoOOYHbIX MOATPYII) 09.04.2025
84 Menn u cepebpo 10.04.2025
25 [TpencraBienust 06 aMMHUaYHBIX
KOMILJIEKcax cepedpa u Meiu 14.04.2025
86 Hpx 16.04.2025
g7 AmMdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHUIA [IMHKA 17.04.2025
88 Keneso

21.04.2025




Oxkcupl, THAPOKCUIBI U cosn xene3a (1)

89
u xenesa (I1I) 23.04.2025
90 UyryH u cTanp — CILIaBbI Kele3a 24.04.2005
01 PaznuyHble TUIIBI BBIYKMCIICHUN 110
YPaBHEHUSAM XUMHUYECKHUX pEaKLIUM 28.04.2025
92 X
UMUS ¥ 3J0POBbE 30.04.2005
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
93 i
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUN 01.05.2025
B MIEPUOAAX U TPYIIax
Crtpoenue BemiecTBa B TBEPIOM, KUJIKOM U
94 0 .B
ra3oo paBHE)M cocrosiHuM. Bubt 05.05.2025
XUMHUYECKOHN CBS3H
Knaccudukanust XuMu4ecKux peaxiuii no
95
Pa3IMYHBIM IPU3HAKAM 07.05.2025
96 XUMUYECKUE pPeaklMi B pacTBOpax.
I'maponus coneit 08.05.2025
CBolicTBa KMCJIOT, OCHOBAHUN U COJIEH B
7 .
9 CBETE Hpe,I[CTaBJ'IeHI:II/I 00 12.05.2005
ANEKTPOJIUTUYECKON AUCCOLMALIIHI
08 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaKIu. IIEKTPOIIHU3. 14.05.2025
99 IT
OBTOPEHHE 15.05.2025
1 II
00 OBTOPEHHE 19.05.2005
101 [ToBTOpEHME




21.05.2025

102 IToBTOpEHME

22.05.2025

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

102
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