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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEUMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
HNOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuidi mupy», «buomorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPHU M3YYCHUH BEIIECTB U XUMHUYECKUX PEAKINH, B
dbopMHUpPOBAaHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycloBHil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOIIMMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTeIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIaTbHEHIIIETO
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpasoBanus, cocraBisieT 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOICTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEHTOB B llepuomnueckoil cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BelleCcTBa: BHJBl XWMHYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peakuuid Mo pa3audyHbIM MIPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'€TEPOTrEeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH C  HKCIOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTnonsl, annoHbl. MexaHu3Mm aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconanuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y ciioBUs MPOTEKAHUS pPeaKIii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHH U COJIEH B CBETE MPE/ICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITUAITIH.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THApPONIU3E COJIE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(Xxopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT



BO3JCHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEIOBAHHUE  BIIEKTPOIPOBOJHOCTHU
pPacTBOPOB BEUIECTB, MTPOLIECCa AUCCOLMALIMY KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO MAaTEPHAJIOB), MPOBEJCHHE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEHUE, pPEeaKLUu pas3lIoKeHUs,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEAKIMil Ha MOHBI, pEICHUE SKCIIEPUMEHTAIBHBIX 33a4.

Hemeranibl 1 MX COeANHEHUSA

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MMPUMeEpE XJIopa (B3auMOIEICTBIE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIOTa,
XUMUYECKME CBOMICTBA, IOJydYeHHWE, NpHUMEHeHue. JlelictBue xyopa H
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaskHelme XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CtpoeHue u (uU3NYECKHUe CBOWCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOIa
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMUYECKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENS
KJjlacca KHUCIOT M crnenuduueckue). XUMUUYECKHE pEaklru, JeKallue B OCHOBE
MPOMBIIIUICHHOTO CIHOc0o0a TMOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyiabdaT-HOH.
Haxoxnenue ceppl M €€ COENMHEHWN B NpUpoae. XUMHUYECKOE 3arpsi3HEHUE
OKpYXarolel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXAHW, 3arpsA3HEHUE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
bu3nueckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyeckue U XMMHUUYECKUE CBOMCTBA, NoJyyeHue U npuMeHnenue. Coin aMMOHMUS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (U3HMUYECKHUE U XMUMHYECKUE
cBOMicTBa (0OlIME Kak TMpEeJCTaBUTENS KJacca KHUCIOT U  clelu(puyecKue).
Hcrnonp30BaHre HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHWMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpellbl COETMHEHUSIMH a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHe BO3[ayXa, MOuBbl U BoAoéMoB). docdop, amioTponHbie
Moaudukauuu docdopa, puznueckre U xumudeckue cpoiictBa. Oxeun gocdopa



(V) u dochopHas kuciora, U3NIECKUE U XUMHUYCCKHE CBOKMCTBA, TOJy4YCHHE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

OOmas xapakrepuctuka 3eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHbIE CTETICHN OKUCIIEHUS. Y TIIepO/1, ATTIOTPOIHBIE MOIU(DUKAIUY,
pacmpocTpaHeHue B MpUpPoJE, GU3NUECKHEe U XUMUYECKHE CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupoge. Oxcuubl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJOTMYECKUE MPOOJIEMbl, CBA3aHHBIE ¢ OKcuaoM yrieponaa (1V),
rurnoTe3a TI00ATbHOIO MOTEIUICHUS KIMMara, MapHUKOBBIA 3(ddekT. YromapHas
KHCIIOTa U €€ COJlM, UX (PU3MYecKkue W XUMUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, POMBIIIJIEHHOCTH U CETCKOM XO3S1CTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, TJINLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUpaX, OesKax, yriieBoJax — U UX
poiu B KM3HM 4YelloBeKa. MarepuanpHOE €IMHCTBO OpPraHUYECKHX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpeMHuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npumeHeHue. CoeTMHeHHs KpeMHHUs B pupojie. O01re npeacTaBieHus 00 OKCHIE
kpemHus (1V) n kpemHueBoil kuciaore. CUIMKAThl, UX UCHOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHellne cTpouTenbHble MaTepualbl: KepaMuKa, CTEKIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MMPU3HAKOB
UX TPOTEKAHMS, OMBITHL, OTPAKAIOIIME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEIMHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJIOreHU 1I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl W €€ COeAUHEHUsSMU (BO3MOXXHO KCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHNe Tpoliecca OOYIIIMBaHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAaHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHON PEaKIMU Ha CyJb(}aT-uoH U HAONIOeHUE MTPU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (DU3MYECKUMU CBOWCTBaAMH a30Ta, docdhopa U ux
COEMHEHHH (BO3MOKHO HCIOJIb30BaHKE BUIAEOMATEPHUATIOB), 00Opa3aMHu a30THBIX
u (dochopHBIX yaoOpeHui, mojydeHne, coonpanue, pacro3HaBaHUE W U3YYCHUE
CBOMCTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHbIX PEAKIUH HAa HMOH aMMOHHUSA H



dbochar-noH W wU3yYeHHWE TPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MeEJb0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3YYCHUE MOJENEeH KPUCTAUIMYECKUX PEIIETOK aimasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C IPOIECCOM aJcopOIMKM pacTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YECHUE,
coOupaHue, paclio3HaABAaHUE U M3YUYEHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MpOBEJACHUE
KAueCTBEHHBIX PEAKIMI HA KapOOHAT M CUJIMKAT-UOHBI U M3YyUYECHHE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM IPOMBIIUICHHOCTH,
pellICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxHeHlllne HEeMEeTalIbl U HX
COCMHECHUS.

MeTaJJibl 1 UX COeTUHEHUSA

OO6m1ast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diieMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHue MeTauioB. MeTamimdeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HamnpspKeHU MetamioB. Ousnueckue U XUMHUYECKUE CBOMCTBA MeTailioB. O01ue
crocoObl Toy4yeHuss MeTaioB. [loHATHE O KOppO3UM METAIIOB, OCHOBHBIE
CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHNN, OpOH3a)
1 UX IPUMEHCHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHnToB /. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKICHHE B IPUPOIE.
dusznyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbI 1
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaIOB W HX
COCIIMHCHUU.

[[lenoyno3emenbHble METAUIbI MarHuii W KaJblMi: IIOJIOXKECHHE B
[Teproanueckoii cucteMe xumuaeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJiIeHHe B mpupojae. Ouzndeckrue 1 XUMHUYECKUE CBONCTBA MarHusi U
KaJIbITusl. BaxkHemme coequHeHNsI KanbIus (OKCHI, TUAPOKCHI, cOJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AltoMuHUN: TTo10)keHue B [lepronueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aToma, HaxOKIeHHE B mnpupone. Puznueckue u
XUMHYECKHE CBOMCTBA aTtOMHHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
AITIOMUHHUSL.

Kenezo: nonoxenne B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XHMHUYECKHE CBOMCTBa Xkene3a. OKCuabl, THAPOKCHIbI U cou kene3a (1) u xenesza
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuil IKCnepumenm:



O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, W3yUYCHHE PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOIXKHO
UCIIONb30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA
KaJbIUg W HaTpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  IPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMi HA HOHBI: MarHus, KJIbIIKS, aTIOMAHUS, IMHKA, sxere3a (1)
u xenesza (lll), menu (Il), HaGmroneHne M omucaHue MPOIECCOB OKpaIlMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), UCCIIEI0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCUA ATIOMUHUS U
TUAPOKCHIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71ad 1o TeMe «Bakueitmme
METaJUTBl M X COCTMHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMoris mpu
XUMUYECKUX 0YKOTaX M OTPABICHUSX.

XHWMHYECKOE 3arps3HCHUE OKpYKaromeh cpenbl (MpeaenbHas IOmyCTHMast
KOHIIeHTparus BemecTs, nainee — [1JIK). Poias xumun B perieHnn 3KoJI0rHueCKuX
npo0em.

Xumuueckuii IKCnepumMeHm:

M3yueHHEe OOpaslloB MaTepUalioB (CTEKJO, CIUIABhI METAJUIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBJICHUE, TapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, ©30TOIIHI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOJTHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KPUCTAJTMUECKast
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIC
HCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT MpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUSAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOU XWMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aHUH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3AMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHHWIO, MPOEKTHOM U  HCCIIEOBATEIBCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHIO Mpodeccuil U TpyJa pa3iiuyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU pabOTE C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TJ00AJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Auasiora U (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUS, YMEHHUS U CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy 00yueHus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
AIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTaJlTn4yecKas ), KpucTainyeckas pereTka, KOppo3usi METaJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeAebHO JOMYyCTUMAas KOHIIEHTPALIMs
ITJIK BemiecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonnueckoro 3akona /[I. M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OIUCHIBAaTh U XapaKTepHU30BaATh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOPbIE UMEIOTCS B IEPUOAUYECKON TabJINIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsn  sApa, OO0IIee YHCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH



CBOMCTB 2JIEMEHTOB W HMX COCAWHEHUN B Tpelesiax MajbIX MEPUOIOB H
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOSHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTaBIISITh YPABHEHMSI AJIEKTPOJUTUYECKOM JUCCOLHUAIMN  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEACTBOM COCTaBIICHHS SJIEKTPOHHOTO OajaHca STUX PEeaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3JeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOM MOCYA0H 1 J1ab0paTOpHBIM
obopyloBaHMEM, a TakXe TMpaBuwia oOpalleHuss C BelIeCTBAMH B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB M0 TOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUNIHBIX
BEII[ECTB: PACIO3HABATh OMBITHBIM IMyTEM XJIOPHI-, OpOMUA-, WOIWI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATh OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN IEATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATH3alINIO, BBISIBIICHUE PUUNHHO-
CJICICTBCHHBIX CBSI3€W — JIJI1 M3YyYCHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METOJbl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peakuuu
[ToBTOpEeHUE U yriryOieHue 3HaHUuM bubmmoreka [JOK
11 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL L6p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepUCTHKa XUMHUYECKUX
2.3 aneMeHToB VA-Tpynimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 Z-)JIeHI\iCHTO]f IVAI-JF Tkl YTIEpoa u 8 1 2 Bubmmorexa [IOK
' . PYHIEL pos https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHECHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnuorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
- KoyuuyecTBo yacos Jara
(]
o Tema ypoka B Konrposabnbie Ilpaktuueckue M3ydenusi  Jlara gakr
cero
padoThI padoThI I1aH
[Iepnonnueckuint 3akoH. Ilepuonnueckas
1 cucTeMa XMMH4YecKuXx aneMeHToB Jl. H. 1
03.09.2025
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHYCCKUX DJIEMEHTOB IEPBBIX TPEX 1
PERRCTP 05.09.2025
MIEPHOJIOB
Knaccudukanus u HoMeHKIaTypa
3 1
HEOPraHUYECKHX BEIECCTB 10.09.2025
By XumMudeckoil CBSI3HM U THIIBI
4 . 1
KPUCTAININYECKUX PEIIETOK 12.09.2025
KonTponbnas padora Nel no teme
5 «IToBTOpEeHME M yriryOaeHUE 3HAHMI 1 1
P T 17.09.2025
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca
Krnaccudukanus XuMHUECKUX peakIuii Mo
6 1
pa3IUYHBIM PU3HAKAM 19.09.2025
[ToHsTHE O CKOPOCTH XUMUUYECKOMN
7 eakiuu. [ToHsITHE O TOMOTE€HHBIX U 1
P 24.09.2025
TeTePOTeHHBIX PEaKIIUIX
[ToHsATHE 0 XUMUYECKOM PaBHOBECHH.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh
8 . 1
XUMHUYECKON PEaKLUU U MOJIOKEHUE 26.09.2025

XUMHNYCCKOTI'O paBHOBECUA




OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

9
peakuu 01.10.2025
10 Teopust SNEKTPOTUTHUECKON TUCCOIUALINY.
CunbHbIe U crabble AJIEKTPOIHUTHI 03.10.2025
11 Honuble ypaBHEHUS peaKIil
P peaxt 08.10.2025
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAaHUI B CBETE IIPeACTaBICHUI 00
JIpeA 10.10.2025
AIEKTPOJIUTUYCCKOM TUCCOIIUAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 DIIEKTPOJIUTHUECKON
pest P 15.10.2025
IIUCCOLAIIAN
14 [TonsaTHE O TUAPOIU3E COJIEH
np 17.10.2025
15 O0001IeHEe ¥ cUCTEMaTU3alUs 3HAHUM
= H 22.10.2025
[IpakTnueckas padora Ne 1. «Pemenue
16
IKCTIIEPUMEHTAIIBHBIX 33719 24.10.2025
KonTtponbHast padota Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOIIAALIHS.
P ApeconHan 05.11.2025
XUMUYECKUE PEaKIIMH B PACTBOPAX)»
18 OO01mas XxapakTeprCTHKA raJIOT€HOB.
XUMUYECKUE CBOKCTBA HAa IPUMEPE XJIOpa 07.11.2025
XnopoBoaopon. ConsiHast KUCIIOTa,
19 XHMHYECKHUE CBOMCTBA, IMTOJTyICHUE
YHEHHE, 12.11.2025

IMPUMCHCHUC




20

[IpakTuyeckas pabora Ne 2 o Teme
«Ilomyuenue constHON KUCIIOTHI, U3y4YEHHUE
€€ CBOICTB»

14.11.2025

21

Boruncnenus no ypaBHEHUSIM XUMHUECKUX
peakuuil, eciiv OVH U3 PEarcHTOB JaH B
n30BITKE

19.11.2025

22

23

OO6mras xapakTeprucTrka 3J1eMeHTOB VIA-

TPYIIIBI
AnnoTpornHbie MOIU(MUKALIUY CEPHI.

Haxoxpaenue cepbl 1 €€ coeTuHEeHUN B
npupoae. XuMHUYECKHE CBONCTBA CEPBI

21.11.2025

26.11.2025

24

CepoBojnopo, ctpocHHe, (U3HUECKUAC U
XMMHYECKHE CBOMCTBA

28.11.2025

25

26

27

28

Oxcunpl cepbl. CepHas KMCIIOTA,
¢bu3nvecKkre 1 XMMHYECKHE CBOMCTBA,
IIPUMEHEHUE

XHUMUYECKUE PEAKIINY, JIEKAIIUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4YeHUS
CEpPHOM KUCIOTbI. XUMUYECKOE
3arpsAI3HEHUE OKPYXKAIOLIEN CPeIbl
COEMHEHHSIMU CEPbI

Brraucnenne MaccoBoOi 10U BBIXOJa
MPOAYKTa PEAKLUU

OO0mas xapakTepucTuka 31eMeHToB VA-
rpynmbl. A30T, pacClipOCTpaHEHHUE B
npupojae, GU3NIECKue U XUMUIECKUE
CBOMCTBA

03.12.2025

05.12.2025

10.12.2025

12.12.2025



29

AMMHaK, ero Gpu3n4ecKkue 1 XUMHIECKUE
CBOMCTBA, IIOJIy4E€HUE U IPUMEHEHUE

17.12.2025

30

31

32

[Tpaktuyeckas padora Ne 3 o Teme
«[lonydyeHne aMMuaKka, U3y4eHUE ero
CBOICTBY

A3oTHas KucioTa, e€ Gpu3nIecKkue u
XAMUYECKHE CBOMCTBA
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX
ynoopenuit. XuMuueckoe 3arpsisHeHHe

oxpyxcaromeﬁ Cpeabl COCAUHCHUAMMU a30Ta

19.12.2025

24.12.2025

26.12.2025

33

dochop. Oxeun dpochopa (V) u
dhochopHas kucinoTa, PU3NIECKHUE U
XUMUYECKHE CBOWCTBA, MOTYyUCHHE

14.01.2026

34

Hcnons3oBanue ¢pocdaToB B KauecTBe
MUHEpAJIbHBIX yI00peHuil. 3arps3HeHne
MIPUPOAHOM cpefbl hochaTamu

16.01.2026

35

36

37

Vriiepo/1, pacrpocTpaHeHHe B IPUPOJIE,
¢du3nyeckrue 1 XUMHUYECKHE CBOMCTBA
Okcuibl yriaeposa, ux Gu3ndecKue u
XUMHYECKUE CBOMCTBA. DKOJIOTHUYECKUE
npoOJIeMbI, CBS3aHHBIE C OKCHIOM
yraepoaa (1V)

YroapHasg KUCIIOTa U €€ COJIU

21.01.2026

23.01.2026

28.01.2026

38

[IpakTuueckas pabora Ne 4 o Teme
"[losydyeHue yrieKucsioro rasa.
KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"

30.01.2026



39

[TepBoHavabHEBIE TOHATHUS 00
OPraHMYECKHUX BELIECTBAX KaK O
COCAMHEHMX YIJIEpoaa

04.02.2026

40

41

42

43

Kpemuuii u ero coeguHeHus

[IpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«BaxHeunme HeMeTaJUIbl U UX
COCJIUHCHHU S

KonTponbnas padora Ne3 mo teme
«BaxxHele HeMeTaIbl U UX
COETUHEHUS»

OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
9JIEMEHTOB — MeETaJJIOB. MeTamndyeckas
CBSI3b M METAJUTMYECKAs] KpUCTAIIINYECKas
pemérka. PU3NYECKUe CBOMCTBA METAJIIIOB

06.02.2026

11.02.2026

13.02.2026

18.02.2026

44

XUMHUYECKHUE CBOMCTBA METAIJIOB.
DNEeKTPOXUMHUYECKUH PsiJl HAPSHKEHUI
METAJUIOB

20.02.2026

45

OO6mme crmocoOb! MOTYyYeHUsI METAJIIOB.
CrnnaBel. Beruncnenus no ypaBHeHUSIM
XUMHUYECCKUX peaKHI/Iﬁ, €CJIN OAUH U3
pEeareHToB COACPKUT MPUMECH

25.02.2026

46

47

Ilonstue o KOppO31UHr MCTAJIJIOB

IIleno4yHble MeTaIbI

27.02.2026

04.03.2026



48

Oxcupl U TUIPOKCHIBI HATPUS U Kallus

06.03.2026

49 [I{enoyHO3eMENIbHBIC METAIIIBI — KAIBIUN U

MarHui 11.03.2026
50 Baxueiinme coeqMHEHNS KaJIbLIU 13.03.2026
51 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 18.03.2026
59 XKéctkocTh BOJIBI M CIOCOOBI €€

YCTpaHECHHS 20.03.2026

[IpakTuueckas padora Ne 6 o Teme
53 }KeCTKOCTL"Boz[H U METOMBI €6 95.03.2026

yCTpaHEeHUs
54 AmroMUHUI 97 03.2026
55 AMpoTepHbIe CBOMCTBA OKCHIA U

THJIPOKCHJIA 08.04.2026
>0 Aeneso 10.04.2026
57 Oxcuppl, TuIpoKcH bl U cou xxenesa (1) u

xeresa (1) 15.04.2026
58 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 17.04.2026

ITpakTuyeckas pabora Ne 7. Pemenue
59 3KcnepH§4eHTanLme 3aJa4 1o TeMe 99 04.2026

«BakHel11e MeTaIbl U UX COSTUHEHHS

Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
60 .

peakiuii, eciii OJIMH U3 PeareéHTOB JaH B 24.04.2026




M30BITKE W COJIEPIKUT MPUMECH.
Boruncnenus MmaccoBoii 1011 BbIX0OJa
MIPOJYKTa peaKuu

61 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1 90.04.2026

62 Kontponbnas padota Ne4 o teme 1
«Baxkueimue MeTasuibl 1 UX COSIUHEHUS 06.05.2026

63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1
YKU3HH YeJIOBEKa 08.05.2026

64 XUMUYECKOE 3arpsi3HEHUE OKPY KaIOIeH 1
Cpenbl 13.05.2026

65 Poibp XxumuM B pelieHnn SKOJI0THYECKUX 1
npobiem 15.05.2026

66 PezepBHblit ypok. O6001eHne 1 1
CUCTEMAaTH3AalNs 3HAHUN 20.05.2026

67 Pesepubriil ypok. O6006111eHIE 1 1
cHCTeMaTH3aIrs 3HaHUI 22.05.2026

68 PezepBHblit ypok. O60011eHNE U 1
CHUCTEMATHU3aIH 3HAHUHN 22.05.2026

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

9 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

Ilo Teme: «BemniecTBo 1 XUMHYECKast pEaKknus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATHI: pacTBOp,
ANEKTPOJIUTBI, HEIJIEKTPOJIUTHI, DIEKTPOIUTHUECKAsS UCCOLMALINSA,
peaKkIMy HOHHOrO0 OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaKIuu, OKHCIIUTEIIb,
BOCCTAHOBUTENIb, OKHMCICHME U BOCCTAHOBIIEHUE, aJNIOTPOIUS,
aMQOTepHOCTh, XUMMYECKass CBA3b (KOBaJICHTHas, MOHHas,
MeTaJlJIn4ecKasi), KpUCTaJUIMYeCKash peli€rka, CIUIaBbl, CKOPOCTh

XUMHUYECKOU pe€aKnuun

1.2

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

NPUMCHATH 5TU TOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_(eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DIEKTPOJIUTUYECKON IHCCOLMALMU KHUCIIOT,
LIEJI0YEN U COJIEH, TOJIHBIE W COKPAIIEHHBIE YPABHEHUS PEaKIUi

HOHHOrO 0OMeHa

14

1.5

PACKPBIBATH CYITHOCTH OKHUCIIMTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKI.IHI’I

MIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKUuit
MIPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOM peakuu

Ilo Temam: «Hemeramiel u ux coeauHeHUs» U «MeTauibl U HUX

COCOIUHCHUA»

2.1

XapakTepu3oBaTh  (omMchIBaTh) oOmMe U chenupuyecKkue
XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, IOATBEPK A
ONMCAaHHE TPUMEPAMH MOJIEKYJISIPHBIX M HWOHHBIX ypaBHEHUN

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.2

COCTAaBJIATH YPABHCHU A peaKuHﬁ, MNOATBCPIKAAOIUX CYIHICCTBOBAHNC

TCHETHYSCKOM CBSI3U MCXKY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB




2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMUA,
BO3MOXKXHOCTH IMPOTCKAHUA XUMUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUAX

2.4

clieoBaTh IMpaBWJIaM IIOJB30BAaHUS XHMHUYECKOM TMOCYAOH H
nabopaTOpHBIM 000pPYJOBaHUEM, a TAK)Ke MpaBUJIaM OOpaIeHHs C
BELIECTBAMH B COOTBETCTBUHM C HHCTPYKIHMSIMH IO BBIIOJHEHUIO
abOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO B COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIMU, IOATBEPIKAAIONINE KadeCTBEHHBIH COCTaB
pPa3IUYHBIX BEIISCTB: PACIO3HABATH ONBITHBIM MYTEM XJIOPHUI-,
Opomun, womun, kapOoHat, ¢ocdar, cumukar, cyiabdar,
THIPOKCUIMOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYCHHBIX METAJUIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

ITo Teme: «Xumus u OKpYyXKaromuias cpecaa»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMH4Yeckux moHatuil: [IJIK

BCHICCTBA, KOPPpO3Usd MCTAJIJIOB

3.2

MPUMEHITh OCHOBHBIC OIEPAIlMU MBICIIUTEIBHON JEATEIbHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHME, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHUE TPUYUHHO-CIICIICTBCHHBIX CBSI3¢H — JUISL W3Y4YCHHSI
CBOfICTB BCIICCTB U XMUMHUYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘IHBIe
METO/Ibl TMO3HAHHUS — HAONIOJICHHE, W3MEpPEHHE, MOJICIHPOBAHUE,

9KCIIEPUMEHT (pEaIbHbIA U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KVIACC

Koxa

11

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

BemectBo u xumunueckas peakuus. [lopropenue

IIepnonnueckuit 3akoH. llepuonnueckas cucTeMa XUMHUYECKHX DJJIEMEHTOB
.M. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKUX 3JIEMEHTOB IMEPBbIX TPEX NEPUOJOB, KallWs, KalblUsi U HX
COEMHEHUN B COOTBETCTBUM C IOJIOKEHHEM 3JIEMEHTOB B llepmommueckoit

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

1.3

1.4

CrpoeHue BewmiecTBa: BHJbl XUMHUYECKOW CBA3U. THIBI KPUCTAJNIMYECKUX
pEWETOK, 3aBUCUMOCTb CBOWCTB BEHIECTBA OT THIA KPUCTAJUIMYECKOU
pelETK M BHJA XHUMHUYecKOM cBs3u. Kiaccudukauus um HOMeHKIaTypa
HEOpPraHUYECKUX BEUIECTB (MEXIyHapoJHas U TpUBHAJbHas). XUMHUYECKUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX

COGHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPraHMYCCKHUX BCIICCTB

Krnaccudukanms XuMUYeCKHX Peakyid 1Mo pa3IUdHbIM MPU3HAKaM (110 YHCITY
U COCTaBy y4YaCTBYIOUIMX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3 QeKTy, 1o
M3MEHEHHUIO CTETIEHENW OKHMCIEHUS XUMUYECKUX AJIEMEHTOB, 10 00pPaTUMOCTH,
0 YYacTMIO KaTauu3aTopa). OK30- U DHJIOTEPMHUUYECKHE pEaKIHH,

TEPMOXUMHYCCKUC YPABHCHHA. IlonusTue o CKOpPOCTH XUMHYCCKOU p€akuuun

[TonsiTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsrtue o
TOMOTEHHBIX M TE€TEpOreHHbIX peakuusax. IloHsatne o XUMHYECKOM
paBHOBecuH. DakTOphl, BIUSIOLIME HA CKOPOCTh XMMMUYECKOH pEaKIuu M

MOJIOKECHUEC XUMHUYCCKOI'0O paBHOBCCHUS

1.5

1.6

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHe YypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI € MCIOIb30BAHUEM METO/a

3JIEKTPOHHOTO OajaHca

TCOpI/IH SHCKTPOHHTHHGCKOﬁ Aucconuanuu. 3HCKTpOJ'II/ITLI N HCIJICKTPOJIMUTHI.
KaTI/IOHH, aHHUOHBI. MexXaHnu3M Aucconranvu BEMIECTB C pa3JIMYHbIMU BUIaMU
XUMUYECKOU cBA3U. CTEICHb JUCCOoLMaliu. CunbHbIC U clTa0bIe QJICKTPOJIUTHI.

Peakiun monHoro oomMeHa. Y coBus TPOTEKaHUSI peaKIIMii HOHHOTO OOMEHa,




MOJHBIE M COKpAalI€HHbIE MOHHBIE ypaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHMH U COJIEd B CBETE€ MPEJICTABICHHA 00 3IEKTPOIUTUYECKON

Jucconuanuu. KauecTtBeHHBIE pC€aKlu Ha HOHBI. ITousrue o TUOPOJIN3E coJieit

1.7

2.1

2.2

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMHU KPUCTATHYECKUX
PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJIOB M HEeMEeTaIoB (rpadura u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJIa HATPHUA); UCCIECTOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOW pEeaklIUuh OT BO3ACHUCTBUS Pa3IUYHBIX (HAKTOPOB;
UCCJIEIOBAHUE  3JIEKTPONPOBOAHOCTH  PacTBOPOB  BEUIECTB, Ipoliecca
JUCCOIMAIMM  KHCIIOT, IIejJoued U coyied (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB); IPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX [PU3HAKU
NPOTEKaHUS peaKIMii HOHHOTO 0OMeHa (00pa30BaHMe 0Ca/IKa, BBIICICHUE Ta3a,
o0Opa3oBaHHNe BOJIbI); OMBITOB, HIIIIOCTPUPYIOMIUX MPUMEPbl OKUCIUTEIHHO-
BOCCTAaHOBUTENbHBIX peaKklUil (TOpeHHE, pEaKIuu Pa3JIoKEeHUs, COETUHEHNU);
pacro3HaBaHHE HEOPTaHMYECKUX BEIIECTB C TIOMOIIbI0 Ka4eCTBEHHBIX

pCaKIII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramns u nx COCIUHCHUA

OO6mass xapakrepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTereHu OKucieHus. CTpoeHue W (U3HMYECKHE CBOMCTBA
MPOCTBHIX BEUIECTB — TaJIOTEHOB. XMMHUYECKUE CBOMCTBAa Ha MPUMEPE XJIopa
(B3aMMOJIEHCTBHE C METa/UIaMH, HEMETAJIaMH, IeJ04aMu). XJIOPOBOAOPOI.
ConsiHasg  KHUCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyYe€HUE, NPUMEHEHUE.
JelictBue XJiopa M XJIOPOBOJOPOJA HAa OpPraHU3M 4YesjoBeKa. BaxkHeuue

XJIOpUJbI MU UX HAXOXICHUC B IPUPOJLC

OO0mast xapakrepuctuka 371eMeHTOB VIA-rpynnsl. OcoO€HHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIE cTeNeHN OKucIeHns. CTpoeHue 1 PU3NIecKre CBOMCTBA
IOPOCTHIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOIHBIE MOAM(UKALNU
KHCJIOpPOJia M cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPOJ, CTPOCHUE,
¢usnueckue M XuMHUeckue cBoicTBa. OKCHUIBI Cepbl Kak MpPEeACTaBUTENH
KHACJIOTHBIX OKCHAOB. CepHast KHCIIOTa, (PU3MUECKUE U XMMHUYECKHE CBOWCTBA
(oOmre Kak MpeacTaBUTENS Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUE
peaKInu, JeXalue B OCHOBE IMPOMBINUICHHOTO CIIOCO0a MOydeHHsI CEPHOMN
kucioTsl. [Ipumenenue. Conu cepHOM KHUCIIOTHI, KaUeCTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxmeHune cepsl U €€ COSTUHEHNUH B IpUpOe. XUMUYIECKOE
3arps3HEHUE OKPYXKAroIed Cpe/ibl COeMHEHUSIMU Cepbl (KUCIOTHBIE JTOKIH,

3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBpAILEHUs




2.3

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEHW OKHUCICHUA. A30T, paclpoCTpaHEHHE B
npupoje, pusndeckue U XuMuueckue ceoictBa. Kpyrosoport azora B mpupoe.
AMMHaK, ero (QusMuecKkue W XUMHYECKHE CBOMCTBA, IMOJIydeHHE U
npuMmenenue. Coin aMMOHHUA, UX (pU3MUECKHMEe W XMMHUYECKHE CBOMCTBA,
npuMmeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
nojiyueHue, puanveckre U XMMUYecKre cBocTBa (001Ie KaK MpecTaBUTeNs
Kjacca KUCIOT M cnenuduueckue). Vcnonap3oBaHWe HUTPATOB M COJEH
aMMOHHSI B Ka4eCTBE MHUHEPAJIbHBIX yH0OpeHHil. XUMHUYECKOe 3arpsi3HeHHe
OKpYXKaroIlllel Cpelpl COEIMHEHUSIMU a30Ta (KUCIOTHBIE J10XK/U, 3arpsi3HEHNE

BO3]1yXa, TOYBBI U BOJIOEMOB)

2.4

2.5

2.6

2.7

®docdop, amnorponHbie Moaudukauu Gocdopa, puznueckrne 1 XUMHICSCKUE
ceoiictBa. Oxcun dochopa(V) m dochopHas kucimora, GU3NISCKUE U
XUMHYECKHE CBOMCTBa, mosydeHue. Mcmosb3oBanue ¢ochaTtoB B KauecTBe

MUHEPAIBHBIX YA0OpEHU

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKUCICHUA. YTIEpoid, auIOTPOIHBIE
MOTU(UKAIH, PACIPOCTPAHEHUE B TPUPOAE, (U3NYECKHE U XUMHYECKHE
cBoiictBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. Okcubl yriaeposa,
X (U3NYECKHe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha XKHBBIC OPTaHHU3MEI,
HOJy4eHUE U IPUMEHEHUE. DKOIOTuYecKre Mpo0IeMbl, CBI3aHHbIE C OKCHIOM
yraepona(lV); rumotesa rio0aabHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
3pdexT. YrompHas KucIoTa M €€ colu, UX (PU3MUECKHEe U XHUMHUYECKHe
CBOICTBa, Mony4yeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcronb3oBanne kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIUCTBE

[TepBoHavanbHbIe TOHIATHSI 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepona (MeTaH, STaH, STWJIEH, aleTHJICH, 3TaHOJ, TJIHMIEPHUH, YKCyCHas
kucnora). x coctaB u xumuueckoe crpoeHue. [loHstre o Ouonormuecku
BOXHBIX BEIECTBAX: XUpaxX, OelKax, yrieBoJax — W MX PO B JKU3HU
yeloBeka. MarepuanbHOE €IUHCTBO OPraHMYECKUX U HEOPraHUYEeCKUX

COEeTUHEHNN
Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIyY€HUE U

MMPUMCHCHHUC. COCIII/IHCHI/IH KpEMHUA B MIIPUPOAC. OGH_[I/IG MMpEaACTaBJICHUA 00

okcuze kpemHus(1V) n kpemuueBoit kucinote. CUIMKAThI, UX UCIOJIb30BAHKE




2.8

B OBITYy, MeIWLHMHE, TNPOMBIIUICHHOCTH. BakHeiune cTrpouteabHbie
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeTOoH, kene300eToH. [Ipobrmemsr
0€30MacHOTr0 HMCMHOJIb30BaHUSI CTPOUTEIBHBIX MAaTEpUANIOB B IOBCEIHEBHOMN

KHU3HHU

XUMHUYECKUH SKCIEPUMEHT: U3y4eHHE 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOWCTB COJITHOW KHUCIIOTBI; IPOBE/IEHUE KAUECTBEHHBIX PEaKLUil Ha XJIOPHI-
WOHBI W HAONIONEHHE NPU3HAKOB HMX IMPOTEKAHUS; OIBITHL, OTpaXKaroIIne
(bu3nyeckre 1 XMMUYECKUE CBOMCTBA raJIOT€HOB U UX COEIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 00pas3lamMy XJIOPHI0B
(raJloreHu10B); O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COEAMHEHUSIMU
(BO3MOKHO HCIOJB30BAHUE BHJICOMATEPUANIOB); HAOIIOJCHUE TIpolecca
oOyrJIMBaHUs caxapa MoJl IeCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3Y4YE€HHE XMMHUYECKUX CBOMCTB pa30aBiIeHHON CEpHON KHUCIIOTHI, IPOBEACHUE
KayeCTBEHHOM peakluu Ha cynb(ar-uoH M HaONOJeHHE INpu3HaKa eé
NPOTEKAHUS; 03HAKOMIICHHE ¢ (PU3MUECKIMH CBOMCTBaMU a30Ta, (hocdopa u ux
COEMHEHUN (BO3MOXHO HCIOJIb30BaHUE BHAEOMATEPUANIOB), OOpa3laMu
a30THBIX U (OCPOPHBIX YAOOPEHUN; TIOydeHHe, cOOUpaHue, paclo3HaBaHUe
U U3y4YCHHE CBOMCTB aMMHaKa; IPOBEICHUE KAUEeCTBEHHBIX PEAKIMHA HAa MOH
amMmMoHUST W ¢ocharT-MOH W U3IyYCHHE TMPHU3HAKOB WX MPOTCKAHHUSA,
B3aMMO/IEHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C ME/IbIO (BO3MOXKHO
UCTIOJIb30BaHUE BHJCOMATEPHAJIOB); HM3yYCHHE MOJENEeH KPUCTAUIMYECKUX
pemwiérok anMmasa, rpadura, QyngepeHa; O03HAKOMIICHME C IPOLECCOM
aIcopOIMK paCTBOPEHHBIX BEUIECTB AKTHBHPOBAHHBIM YTJIEM M yCTPOHCTBOM
IPOTHBOra3a; MoJydeHue, coOMpaHue, paclo3HaBaHUE U M3y4CHHE CBOWCTB
YIJIEKHCIIOTO Tasa; TpOBeIeHHE KadeCTBEHHBIX peaknuid Ha KapOoHaT- H
CHJIMKAaT-MOHBl U M3Yy4YE€HHE MPHU3HAKOB MX MPOTEKaHMS; O3HAKOMIIEHHE C
NPOAYKIMEH CHIIMKATHOW MPOMBIIIJICHHOCTH; PEIICHNE SKCIIEPHMEHTAIBHBIX

3a1a4 o TeMe «BakHelIne HeMETaIbl U UX COSIMHEHUS

MeTaisl ¥ UX COSAUHECHUS

3.1

OO0mras XxapakTEePUCTHKA XUMHUYECKUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux nojoxeHus B Ilepuonnueckod cucreMe XuUMHUYECKUX 3nemeHToB JI.H.
MenneneeBa u ctpoeHust atomoB. CTpoeHne MeTauioB. MeTtamyeckast CBs3b
U MeTaJUIMYecKass KpUCTAJUIMYecKash pemeérka. DIEeKTPOXUMHUYECKUU psif

HaIpsKEHUH METaJNIOB




3.2

3.3

3.4

3.5

®dusndeckue 1 XUMUUIECKHE CBOMCTBA MeTaiToB. O01IMe criocoObl OTydIeHHS
MCETAJIIIOB. HOH}ITI/IG (0) KOppOBI/II/I MCTaJ1J10B, OCHOBHBIC CHOCO6BI 3allIUTHhI UX OT
koppo3uu. CruiaBsl (CTadb, 9yT'yH, JIOPATIOMAHAMA, OpOH3a) U UX IPUMECHEHHUE

B OBITY U IPOMBILIJIEHHOCTH

[lenouynsle MeTaybl: MosiokeHHE B Ileproguueckoil cucTeMe XMMHYECKHX
anemenToB JI.. MeneneeBa; CTpoeHUE UX aTOMOB; HAXOXAECHUE B IPUPOJIE.
Puznyeckue 1 XMMUYECKHE CBOMCTBA (Ha IpUMepe HaTpus U Kanus). OKcusl
U THIPOKCUIBI HaTpus M Kanus. [IpyuMeHeHHe IIeNOYHBIX METaUIOB U MX

COEeIUHEHUI

IIlenouno3eMenpHBIE METaAAbBl MarHAM ©W  KalblMii: IIOJIOXKCHHE B
Ilepuoanueckoit cucrteMe xumuueckux dsemeHToB .M. Mengeneena;
CTPOCHHME WX aTOMOB; HaxoxieHue B npupoje. Ousnyeckue U XUMHUYECKUE
CBOMCTBa MarHusl W Kajublius. BakHeWmne coeluHEeHHs Kalblus (OKCHI,

TUAPOKCHU, coJn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

Amomunuit: nonoxenue B llepuonnyeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J.W. MenneneeBa; CTpoeHHE aTOMa; HaxOXKJeHUE B mpupoze. Pusznueckue u
XUMHYCCKHE CBOWCTBA AaOMUHHSA. AMQOTEpHBIC CBOWCTBA OKCHAA U

TUAPOKCHU A AJIFOMUHHA

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucteMe XuMuyeckux 3nementos J1.1.
MenzeneeBa; CTpOCHHE aToMa; HaxOXIeHUE B mpuponae. Pusmueckue u
XUMHYECKHE CBOMCTBa sxene3a. Okcuabl, ruapokcuapl U conu sxenesa(ll) u

xenesa(lll), ux cocras, cBO¥CTBa U OTyuYeHUE

3.7

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CILJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAJIIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), 0cOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KaJbllUsd W HATpuss C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); HCCIIEI0OBAaHUE CBOMCTB XKECTKOM BOIBI;
mporecca TOpEeHus Kejne3a B KHUCIOpPOoAE (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIMii Ha HOHBI
(MarHusi, Kanublys, amoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJIr0IeHNE U ONMCaHKe MPOLIECCOB OKPAIIMBAHUS TNIAMEHU HOHAMH HaTpus,
Kamus W Kanblus  (BO3MOXKHO — HCIOJb30BaHUE  BHUAEOMATEpUANIOB);
uccieioBaHre aM(OTEpHBIX CBOWCTB T'MJIPOKCHAA ATIOMUHMS M THIPOKCHIA
IIMHKA; pelIeHre SKCIIEPUMEHTAIbHBIX 3a71a4 1o TeMe «BakHele MeTamibl

N UX COCAUHCHU




XuUMUS 1 OKpYKaromias cpeaa

4.1

4.2

Hosrlie MaTc€pHralibl U TCXHOJIOI'UH. BCH_ICCTBa U MaT€puajbl B HOBCG,Z[HCBHOfI
JKH3HU YeJIOBeKa. XUMHUSI U 3J0pPOBLE. besomacHoe UCIoIb30BaHNE BEIIECTB U
XUMHNYCCKUX pCaKHHI;'I B 6I>ITy. HCpBaH IIOMOIIb IMPU XUMHUUYCCKHUX OXKOrax u

OTpPaBJIEHUSX

OCHOBBI  JKOJIOTMYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHUE
okpyxkaromen cpeapl [IJIK. Posib XumMuu B pelieHUH 3KOJIOTHYECKUX MTPOOIeM.
[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yroyib, MPUPOAHBIA Ta3, HEQTH),

MPOIYKTHI KX MEepepabOoTKU, UX POJIb B OBITY M MPOMBIIIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: N3yueHue 00pa3lioB MaTepHaioB (CTEKJIO, CIIJIaBbl

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYUMOCTH OCHOB XMMHYCCKOMH HAyKHU KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NESTEIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPECMCHHBIMH TCXHOJIOTMAMU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAsi U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPeAHssl), XUMHUYECKast
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus], peakiui oOMeHa, TermIoBoM 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCCoBasA 104 HW  INPOUCHTHAasd




2.2

2.3

KOHIIEHTPALIKs BELIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOUTalb, PaJWyC aroMa, BaJCHTHOCTh, CTENECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIHUCCOLMAIMs, pEeakUUd HMOHHOro oOOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHbIC BEIIECTBA U
Marepuassl (B TOM YMCIIE MUHEpAJbHBIE YHOOpEHUs, METaUlbl M
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YII1€BOAOPOAOB (YIJis, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHUe
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUx

y4eOHBIX IPEIMETOB

HaJIMYue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA yqe6Ho-no3HaBaTem,me 3aaa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, 2JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOJax ¢ TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne knaccuumpoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB, 3apsi]
' MOHa
8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,
9.1 KpeMHu#l, azor, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,
9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M THAPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xxenesa (I u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCITE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 AJIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 [0 YPaBHEHUSM XHMHYCCKUX PEAKIUH W HAXOJHUTh KOJIUYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue chOpMyIHpoBaTh MpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 O6e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JCHCTBHUS Ha JKUBBIC OpTraHHU3MBbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHHe croco0OB pa3feneHHs cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa M U3YYEHHUE €ro CBOMCTB; MOJIYYEHHUE YTIIEKUCIIOTO Tra3a u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOMCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) ms OnpenaeNeHusl XapakTepa Cpellbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; <<3J'I€KTpOJ'[I/ITI/I‘I€CKa$[
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«Baxaeime MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX HMOHBI: XJIOPHUI-, OPOMHII-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeabCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

YucTteie BemecTBa 1 cMecu. CrIocoObI pasziesieHus: cMecei

1.2

13

ATOMBI H MOJICKYIJIBI. Xumudgeckue 3neMeHThl. CHMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHYECKHUX HIIEMEHTOB.

CreneHb OKUCIICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNbLHAs aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anMocBsA3b KOIM4eCcTBa, MaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nyecKkue U XMMHUYECKHUE SBJICHHUs. XHMHUYECKasl peakuys U €€ IPU3HAKHU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH u Ilepronnueckas cuctemMa XMMHUYECKUX DJIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepmonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneesa. [lepuonapl u rpynmbl. @U3HYECKHI CMBICT TOPSAKOBOrO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIILI JICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TeEpBhIX 20 XHUMHUYECKHX HJIIEMEHTOB

[Tepuoanueckoit cucremsl [.1. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajlus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M HUX COCIUHEHUUA B
COOTBETCTBHH C TMOJOXKEHHEM »3JeMeHTOB B Ilepuoamdeckoil cucreme u

CTPOCHUCM HUX AaTOMOB

3.1

Ctpoenue BelecTa

Xumudeckasi cBsi3b. KoBaseHTHas (TOJisipHAsT ¥ HEMOJISIPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBS3b.

Meramnuueckas CBSI3b




3.2

Tunbel kpucrammuueckux pemeérok (aToMHas, HOHHAas, MeTalsIn4yecKkas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PELIETKUA U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTaHHMYECKHX COCAMHCHHIA: OKCHUJIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIe) u
HecoJieoOpa3yroIrue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICOMepkKAUE U OECKHUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHA, aJIFOMUHUA, KCIIC34d. BJICKTpOXI/IMI/I‘{eCKI/Iﬁ

PsI HAIPSKEHUN METAJUIOB

du3nueckue 1 XUMUYECKIE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpoBOAOpPOaa, CEPOBOAOPOaAA, aMMHUAKa

4.5

du3ruecKue U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamios: cepol (I1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJ0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: metamwioB IA-IIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMHYEeCKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX I'MIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydeHne ocHoBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

OO6mme XUMHYECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEpPHHUCTON, CEpHOMU, a30THOM, (HoCchHOpHO, KpeMHUEBOH, YyroabHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux colier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacro3HaBaHUWE BOAOPOJA, KHUCIOPOAa, aMMHUaKa,

YIJICKUCIIOIO ra3a B na60paTop1/H/I
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HOJ’IY‘ICHI/IC aMMHMakKa, CepHOﬁ U a30THOM KHCIJIOT B IMPOMBIIIJICHHOCTH. O6H.[I/Ie

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHUECKUX PEaKLUi 10 Pa3IMYHBIM PU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKHUE peaKuu. TepMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS WM BOCCTAHOBJICHHS.  OJIGKTPOHHBIM  OanaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopus 37eKTPOIUTHUECKON Auccoanui. KaTHoHbI, aHUOHBI. DJIEKTPOITUTHI
Y HEINEKTPOoJUThl. CUIIBHBIC U ca0bIe AIEKTPOIUTHI. CTENneHb JUCCOIHAIITN
Peakiuu nonnoro oomeHa. YciioBusi IPOTEKaHUS PEaKIUi MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHUE BEILECTB M XUMHUYECKHX pEaklUuid B J1abopaTopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroled cpefbl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeaOTBPAICHHS
[IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Pomp xumuu B
pelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHHue NapHUKOBOTO dddekra,

Ppa3spymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHUN B
OBbITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMHUHHI, OpoH3a) B OBITY M
MIPOMBIIIICHHOCTH MX coequHeHni. [ToHsaTHe o Koppo3uu MeTaioB, OCHOBHbIE
CHOCOOBI 3aIIMTHI UX OT KOPPO3UHU

[IpupoaHblE HMCTOYHUKH YTIEBOJOPOJIOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKMX BEHIECTBAX KAaK O COCIUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[ToHsiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YTIeBoAaX — U UX

POJIM B )KU3HU YCITIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XUMHYECKUM ypaBHCHHUSIM
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