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MOSICHUTEJBbHASA 3AIINCKA
[Iporpamma 1O XUMHUM OCHOBHOIO 001Iero oOpa3oBaHus (yriyOJIEHHBIM
YPOBEHb) COCTaBJIEHA HAa OCHOBE TPEOOBAHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa30BaHus, MPECTABICHHBIX B
dI'OC 00O, ¢ yuerom deaepanbHOil paboueld porpaMMbl BOCIIUTAHUS.
[Iporpamma 1o xumMuu pazpaboTaHa C 1EIbI0 OKa3aHUS METOIUYECKON MOMOIIH
YYHUTEIO B CO3TaHUH padoUeii TPOrpaMMBbI 10 Y4eOHOMY TIPEAMETY.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
«XHUMMUS»

[Iporpamma 1o XuMHUM JaéT TPEACTABICHHE O UENsIX, OOIel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHs 00ydarOUIUXCsl CPeACTBAMU YYEOHOrO IIpe/IMETa,
onpeieiaeT 00s3aTeIbHOE MPEAMETHOE COJIEPKAHUE, €r0 CTPYKTYPY MO pasjeiiaM U
TEeMaM, pacrpeiesieHHe Mo KJlaccaM, peKOMEHIyeMYIO0 MOCIeA0BaTEIbHOCTh U3yUYEeHHUSI
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKH YIEOHOTO
mpoIiecca, BO3PACTHBIX OCOOEHHOCTeW oOydaromuxca. B mporpamme mo XuMuu
YUYUTHIBAIOTCS BO3MOKHOCTH Y4E€OHOTO MpeaMeTa B pead3aliid TpeOOBaHMM K
IUTAHUPYEMBIM ~ JIMYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM pPe3yJibTaTaMm
oOyueHus ¥ B (OPMUPOBAHWM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIHHOMN
JESATEILHOCTH 00YUaIOIIErocs o0 OCBOCHUIO yUeOHOTO COJIEp KaHMUSI.

N3yuyenne XUMUM Ha YPOBHE OCHOBHOTO 0OIIIEro 00pa3oBaHUsl OPUEHTUPOBAHO
Ha OOIIEKYJIBTYPHYIO MOJITOTOBKY, HEO0OXOIUMYIO U1t BBIPA0OTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHS HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH M
WHTEPECOB 00yYaIOUXCsl, HA MPOJAOKEHIE 00YUEHUsI Ha YPOBHE CPEIHET0 00IIEero
oOpa3zoBaHus.

3HaHWE XWMHUU CIYXKUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocs, ero MpeACTaBICHU 0O MaTeprUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIh
urparot opMUpyEMbIE XUMHEHN MPEICTABICHUS O MPEBPAIICHUSX YHEPTUU U BEILIECTB
B MOpPUPOJIC, O MYTAX PEIICHUS TIJ00ATbHBIX MPOOJIeM YCTOMYMBOTO pPa3BUTHUS
YeJIOBEUECTBA — CBHIPbEBOM, HSHEPreTUUYECKOW, IMPOJIOBOJILCTBEHHON MpoOiIeMm,
poO0IEMBbI SKOJOTUYECKON 0€30IaCHOCTH, TPOOJIEM 3APABOOXPAHEHHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET peasin3aliii BO3MOXKHOCTEH JJIsi caMOpa3BUTHUS U (POPMUPOBAHUS
KYJbTYPhI IMYHOCTU 00YyUaAIOIIMXCSI, X 00111eH 1 (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIILIICHUS U TBOPYECKUX CIOCOOHOCTEM
oOy4Jaronmxcsi, HABBIKOB WX  CaMOCTOSITEJIbHOW  y4yeOHOM  JesATeIbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIIECIOBATENIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEMUu(UKON HAydHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI
MPECTABICHUM O €IWHCTBE MPHUPOJbI U YEJIOBEKA, SBIISIETCS KJIFOYEBBIM ATallOM B
GhopMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0yYarOIINXCS;

CroCOOCTBYET (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K TPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIITUXCS.

Jlanubpie HampaBieHUss B OOyYEeHHMHM XHMHH OOECIEYUBAIOTCS CHEIU(UKOMA
CONlEpKaHUsl TIPEAMETa, KOTOPBIM SIBISETCS TMEJAarorH4ecKd aJanTUPOBAHHBIM
OTPaKEHHUEM OMPEICIICHHOTO dTana Pa3BUTHUS XUMUH.



VYrnyOn€HHbIH Kypc XUMUH OCHOBHOTO 00111ero 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOEHHE OOYyYaOIMMHUCS CUCTEMBI IE€PBOHAYAIBbHBIX IOHATHI XHWMHH, OCHOB
HEOPraHWYECKOM XMMHH, OCHOBOIIOJIATAIOIIMX IIPEICTaBICHUM OOIIed XUMUU U
OTJEJIbHBIX 3HAYUMBIX TIOHATUH OPTaHUYECKON XUMUH.

CrpykTypa conaepikaHus IpOrpaMMbl 110 XHMHUU C(HOpPMUPOBAHA Ha OCHOBE
CUCTEMHOT0 mnoaxona K e€ u3ydeHuto. CopaepkaHME CKJIaIbIBA€TCSI U3 CUCTEMBI
MOHATUNA O XMUMUYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMBbI MOHSATUI O XMMHYECKON
peakuuu. OOGe 3TH CUCTEMBl OPraHMW30BaHbl MO MPHUHLHUITY MOCIEI0BATEIBHOTO
Pa3BUTHA 3HAHUN HA OCHOBE TEOPETUYECKUX MTPEICTABICHUIN Pa3HOTO YPOBHSL:

aTOMHO-MOJIEKYJIIPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuoanueckoro 3akoHa /.M. MeHneneeBa kKak OCHOBHOT'O 3aKOHA XUMUM;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

MPEACTABICHUN 00 3JEKTPOIUTUYECKON AUCCOLMALIMY BEIIECTB B paCTBOPAX;

O XUMHUYECKON KHHETHKE U TEPMOIUHAMUKE.

B ocHOBY TeopeTHuecKUX 3HaHUM MOJI0KEHBI SMIUPUYECKH MTOTyUEHHBIE (DAKTHI.
Teopernueckue 3HaHUS Pa3BUBAIOTCS OCIEOBATENBHO OT OJTHOTO YPOBHS K IPYroMy
U obecrneunBalOT OOYYaIOIIUMCA BO3MOXXHOCTh OOBSICHATH W MPOTHO3UPOBATH
CBOMCTBA, CTPOEHUE U 00JACTH NMPAKTUUECKOTO IPUMEHEHHSI U3YyUaEMbIX BEILIECTB.

OcBoeHue cofiep>KaHus MPOTPaMMBbl 0 XUMHUH IPOUCXOIUT C UCIIOIb30BAHUEM
3HAaHUU U3 paHee U3YUYCHHBIX Y4E€OHBIX MPEAMETOB: OKPYKAIOMIMA MUp, OHOIOTHS,
¢u3nka, MaTeMaTHKa, reorpadusi, TEXHOJIOTUsI, HICTOPHUS.

[Iporpamma OCHOBHOTO 00mIero o0pa3oBaHusi MO XUMHUM (YriayOnEHHBIM
YPOBEHb) OPHEHTHPOBAHA HAa COXpAaHEHHE (PYHIAMEHTaJbHOTO  XapakTepa
oOpa3zoBaHusl, crienu(pUKH yueOHOro npeaMeTa u 00ecredeHre yCuenHoro o0y4eHus
Ha CIEeAyIolleM YpOBHE oOpa3oBaHus. B mporpaMme mno XUMHHM peau3yercs
pa3BUBAIOINAs U MPAKTUYECKAsI HAPABICHHOCTh O0YUYEHHS XUMUH, TuddepeHmranus
oOy4eHHsl, BKITIOYaroas mpoQibHy0 MOATOTOBKY OOYYArOIIMXCS U MOCIEIYIOIIee
caMoOIIpeIeNIeHHE B BIOOpE HaIlpaBJieHUs: 00y4YeHUs! B TPOPHUIIbHBIX Kiaccax.

YrnyOnénHoe  u3ydeHHME  XMMHUM ~ CHOCOOCTBYET — peaju3alud  3ajay
npo(heCcCHOHANBHOM OPUEHTAllMM U HAIpaBJIEHO Ha MPEJOCTaBICHUE BO3MOXHOCTH
KOKJIOMY O0OydYarolmeMycsi NpOsSBUTb CBOM HHTEJUIEKTyallbHbIE M TBOPYECKHUE
CIIOCOOHOCTH NMPHU M3YUYEHUU Yy4eOHOTO MpeaMeTa, HEOOXOAUMBIE NIl IPOJOJIKEHUS
oOpa3oBaHus U JaTbHEHIICH TPYI0BOH JESITEIILHOCTH.

[Iporpamma 1o xumuu (yriiyOJI€HHBIM ypOBEHb) MpeAHa3HayeHa IS
UCIIOJIb30BaHUSI B 00pa3oBaTElIbHBIX OpPraHU3alMsaX, PpPEeaJTu3yIoUX IPOrpaMMbl
muddepennupoBanHoro  (yriyOn€HHOro, TPOGUIBLHOTO) W3YUYECHUS OTICIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

OOpasoBaTenbHble (PYHKIMM XWMHUH, H3y4aeMOW Ha YriayOJE€HHOM YpOBHE,
peann3yroTcs B mpoiiecce (GOpPMUPOBAHUS 3HAHWN OCHOB XMMHUYECKOM HAayKH Kak
00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKOW AESTENbHOCTU
YeJIoBeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBL. 3a/1aya y4eOHOro mpeiMera
COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMHUYECKHUX 3HAHMM — Ba)KHEHIIMX (PAKTOB,
MOHSATUH, 3aKOHOB W TEOPETHYECKUX TMOJIOKEHUM, JOCTYMHBIX 0000IIeHUIA
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOILIEHUH K HAyYHbIM METOJIaM
NO3HAHUS TPU HM3YyYEHUH BELIECTB M XHUMHUYECKHUX peakiuil, (GOpMUPOBAHUU U
pa3BUTUU TMO3HABATENbHBIX YMEHUN U CIOCOOOB AEATEILHOCTH U MX MPUMEHEHUU B



y4eOHO-TIO3HABATEILHON M Yy4eOHO-HCCIICOBATEIHCKON ACATEIHHOCTH, OCBOCHUU
npaBui 0€30MacHOr0 0OpaIeHus ¢ BEUIECTBAMU B IMOBCETHEBHOM KU3HHU.

HEJIM U3YYEHHUSA YYEBHOI'O ITPEIMETA «XUMMUS»

[{enn U3ydeHHs] XUMHUU OTPAXAIOT HAIPABJICHHOCTh OOYYEHHUS Ha pa3BUTHE H
caMOpa3BUTHUE JTUYHOCTH, POPMUPOBAHUE €€ MHTEIUIEKTA U 00IIEH KYJIbTYpHI.

M3ydeHne XUMUU HAIIPaBIICHO HA JOCTUKEHUE CIETYIOIINX LEIEH:

dbopMupoBaHHE  HMHTEJUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHHYECTBY, CAMOCTOSATEILHOMY MPHUHSATHIO pPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

dbopMUpOBaHHE CHUCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, KAK OCHOBBI JIsl IOHUMAaHUS XUMAYECKOW CTOPOHBI SIBJIICHUI
OKpPY’KaIOILIEro MUpa, OCBOCHUE SI3bIKA HAYKH;

npuoOIeHne  OOyJarommMXxcss K  CaMOCTOATENBHOM  TO3HABAaTEIBHOW |
HCCJIEIOBATENLCKON JIEATETbHOCTH, K HAYYHBIM METOJIaM MO3HaHus, (HOpMUpPOBaHHE
MOTHBAILIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUECHUIO XUMUH;

dbopmupoBaHue o01Iel PyHKIIMOHAIBHOU U €CTECTBEHHO-HAYYHOUM IPaMOTHOCTH,
B TOM YHCIE€ YMEHUH OOBICHATh M OLECHUBATh SIBJICHUS OKPYXAIOLIErOo MHpA,
WCIIOJIb3Ysl 3HAHUS U OMBIT, MOJYYECHHBIEC NPU U3YYEHUU XUMUU, IPUMEHSTh UX IPH
pEelIeHUH Npo0JieM B MOBCETHEBHOM KU3HU U TPYIOBOU 1€ATEIbHOCTH;

pa3BuUTHE Yy OOy4YalolMXCs HHTEepeca K HW3YYEHHIO XUMUU U cdepam
NESATEIbHOCTH, CBSI3AHHBIM C XHWMHEW, MOTHBAIMs K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO NMPO(UIIS U HAPABICHHOCTU JAIbHEUILIETO 00yUYEHUS;

OCO3HAaHHWE IEHHOCTH XMMHUYECKMX 3HAHUN B XKWU3HU 4YEJOBEKA, ITOBBILICHUE
YPOBHSI DKOJOTHYECKON KyJNbTYpbl, HENPUATUE ACHCTBHI, MNPUHOCAIINX BpEL
OKPYXaIOUIEH CpeJie U 3JOPOBBIO JIOICH;

npruoOpeTeHrne OOyYaroUIMMUCS ONbITa CaMOMO3HAHUS, KIIIOUYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JIEATEITLHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMHS» B YHEBHOM IIVIAHE

Ha yrnyOn€nHoe m3ydeHne ydeOHOTO mpenMera «XuMus» oTrBogutcs mo 102
gacoB B 8 u 9 kiaccax (3 yaca B HENIENIO), TO €CTh 2 4Yaca B HENENI0 3a CUET
obs3atenbHOM yactu OOIT OOO u 1 yaca 3a cuér wactu OOIT OO0, popmupyemoit
y4aCTHHKaMU 00pa3oBaTeNbHBIX oTHOMIEeHWH. Beero 204 gaca 3a Ba roga o0ydeHusI.



COIAEPKAHUE YYEGBHOI' O IPEJIMETA
8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

Xumusi — BakHasi 00JIACTh €CTECTBO3HAHMS M MPAKTUYECKOW JESITEIIbHOCTH
yenoBeka. [Ipenmer xumun. Pons xumuu B sxu3Hu yenoBeka. Kparkue cBenenus 06
UCTOPUU BO3HUKHOBEHUS M Pa3BUTUS XUMHUHM. XUMHSI B CHUCTEME Hayk. Tena u
BellecTBa. OU3nUecKue U XMMHUYECKUE CBOMCTBA BEIIECTB. ATpEraTHbIE COCTOSHUS
BemiecTB. [IOHATHE O TEOPETUYECKUX W SMIUPUYECKHX METOAAX IO3HAHHS B
€CTECTBEHHBIX Haykax. lIpencraBieHuss 0 HaydHOM NO3HAHWHA HA SMIOUPUYECKOM
YpOBHE: HAONIOICHUE, H3MEpPEHHUE, SKCIICPUMEHT, MOJCIUPOBAHUE, BBIUYMCIICHUE.
[IpencraBienuss 0 HAyYHOM MMO3HAHUU HAa TEOPETUUYECKOM YpOBHE: Hay4yHbIE (DAKTHI,
npo0sema, TUIoTe3a, TEOPHS, 3aKOH.

S3bIk XuMUHU. VICTOYHUKH XUMHYECKON HH(POpMAITIH.

[Tonsitue o merogax pabOThl ¢ XMMHUYECKMMH BemectBamu. OOopynoBaHue
IIKOJBHOM XHUMHYECKOM Jabopatopuu. IIpaBuna Oe3omacHOro oOpamieHus C
BEII[ECTBAMHU U JTAOOPATOPHBIM 000PYJOBaHUEM.

UucTtsie BemecTBa U cMecH. [Ipupoabsie cMecu: BO3yX, IPUPOHBIN ra3, HeQTh,
MPUPOJIHBIC BOJbI, TOPHBIE MOPOABI W MHUHEpaNbl. [loHSATHE O TOMOTIEHHBIX H
reTeporeHHbIx cMecsix. CrocoOsbl pasaeneHus: cmeceit. OuncTka BEIeCTB.

BemecTtBa M XuMHYeCKHME peakuud. ATOMBI M MOJEKYJbl. XHUMHYECKUE
sneMeHTbl. CHMBOJIBI XUMHYECKHX 3JIEMEHTOB. [IpoCThie M COXKHBIE BEIIECTBA.
Mertainisl 1 HemeTasuibl. BemecTBa MOJEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumuueckas ¢opmysa. BajaeHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BenlecTB. OnpeiesieHne BAJICHTHOCTH 3JIEMEHTOB 110 (hopMyiam
OMHApHBIX COEIMHEHHM W cocTaBlieHHe (OopMyd OWHAPHBIX COEAUHEHUN 110
BAJICHTHOCTH 3JeMEHTOB. (OTHocuTenbHass aroMmHas wmacca. OTHOCUTEIbHAs
MOJIEKYJIsIpHasgs Macca. MaccoBas 11071 XMMHYECKOTO JJIEMEHTa B COCAWHECHUMU.
Haxoxaenue npocreiimeit (popMyJibl BEIIECTBa 0 MAaCCOBBIM J0JISIM 3JIEMEHTOB.

KommmuectBo BemectBa. Monbs. MossipHass macca. B3aMMOCBSI3p KOJIMYECTBA,
MacChl M YHUCJIa CTPYKTYPHBIX €AMHUIL BellecTBa. PacyeTsl o hopmysiaMm XUuMHUUYECKUX
coequHeHur. MonsipHag Macca cMmecd BelecTB. MosbHass 10 XUMHUYECKOTO
aJieMeHTa B coeinHeHnn. Haxoxaenue npocreiiieit GopMyJibl BEIIECTBA 10 MOJIbHBIM
JIOJISIM 3JIEMEHTOB.

du3nyecKue U XUMHYECKUE SIBJICHUS. XUMHUYECKas peakivs U €€ MPU3HAKHU.
VYcnoBusi MPOTEKaHUSI XUMUYECKUX pPEaKUHil. 3aKOH COXPAHEHMS] MAacChl BEIECTB.
ATOMHO-MONEKyJsipHas Teopusa. Ku3zHb u pesrensHocTh M.B. JloMoHOCOBa.
XUMUYECKHE ypaBHEHHUs. THUIBI XUMHUUYECKUX PEaklHil (COeAMHEHUs, Pa3I0KECHHUS,
3aMeleHus, 0OMeHa). Pacuersl mo XuMU4eCKUM ypaBHEHUSIM.

DKCHEPUMEHTAIbHOE U3YUEHUE BEIIECTB U SBJICHUM. 3HAKOMCTBO C XUMHYECKOU
MOCy/IoH, C TMpaBuiaaMud pabOThl B JlabopaTopur W TIpUEMaMH OOpaIlCHHUS C
nabopaTopHbIM 00oOpymoBanueMm. M3ydeHue u ommcanue (HU3UIECKUX CBOWCTB
0o0pa3IloB HEOPraHMYECKHUX BEIIECTB — METAIOB W HeMeTtayioB. Halmronenue
dbuznyeckux (IJ1aBJICHUE BOCKA, TasHUE JIbJIa, paCTUpPaHUE caxapa B CTYIKE, KUTIEHUE
M KOHJICHCAlMs BOJbl) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHWE MEIHOU
MPOBOJIOKH, B3aUMOJICCTBHE COJAbl WJIM MeJla C COJISTHOM KHCIJIOTOM) SIBJICHUM.



OznakomyieHHEe ¢ O0Opa3laMu BEMIECTB KojudecTBOM 1 Monb. Habmionenue wu
ONMKMCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pas3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHOW KHUCIOTHI C XJIOPUJOM Oapusi, TOJy4YeHHE U Pa3I0KEeHUE
ruapokcuaa meau (1) nmpu HarpeBaHuu, B3aMMOJICUCTBUE KeJIe3a C paCTBOPOM COJIU
Menu (II). M3ydenume cmocoOoB paszfeneHus cMeced (C TMOMOIIbI0 MarHuTa,
bunbTpOBaHKE, BEIIAPUBAHUE, TUCTUIUIAIUSA, XpoMaTorpadus), MpoBEACHUE OUUCTKU
noBapeHHou cosu. HaOnrofeHue W omucaHue OMNbBITOB, WILTIOCTPUPYIOMIMX 3aKOH
COXPaHEHHS MaCCHI.

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BelleCTB

[IpencraBnennss o razax. Bo3gyx — cmech ra3oB. CocTaB BO31yXa. 3aKoH
ABoraapo. Momsipabsiii 00bEM razoB. OTHOCUTENbHAS IIOTHOCTD Ta30B. OnpeeneHue
OTHOCUTEJIBHOM MOJIEKYJISIPHOM Macchl Ta3000pa3HOTO BEIIECTBAa MO HW3BECTHOU
OTHOCUTEJNbHON TIOTHOCTU. (OOBEMHBIE OTHOIICHHUS Ta30B MPU XUMHUYECKHUX
peaKuusXx.

Kucnopon — anemMeHT u nmpocroe BemecTso. Haxoxaenue Kucinopoia B Ipupoze,
(du3NYecKrue U XUMHUYECKHE CBOMCTBA (peakIMu ropeHus u okucieHus). [Ipoueccsl
okucieHusi B xkuBod mpupoae. Oxcuawl. Ilpumenenne xkuciopona. CrocoObl
MOJIyYeHHUS] KHUCJIOpoJa B JIabopatopuu U  TpoMbliiuieHHOCTH. [loHsatue o
karanu3arope. Kpyrosopor xkwucinopoma B mnpupome. O30H — auIOTpONHAas
Moaudukamus kuciaopoaa. O30HOBBIN CIIOH, €ro 3HAYEHUE JIJIsl )KUBBIX OPTraHU3MOB.
Pa3pynienue 030HOBOTO Ci041.

TennoBoit 3¢p(HEeKT XUMUYECKON peakluu, TEPMOXUMUYECKUE YPABHEHHUS, SK30-
U SHJIOTEpMHUYECKUE peakuu. Torminso. Mcrnonb30BaHue yIiis U METaHa B Ka4eCTBE
TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsitue o mapHukoBoM s dexre.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxaeHne Bogopoaa B MpUPOJE,
dbuznYecKre 1 XUMUYECKHUE CBOICTBA, MPUMEHEHUE, ClTOCOObI TostyueHus. [TonsTue o
KHUCJIOTax U coyisix. Mcnolib30BaHKe BOJAOPOAA B KAUE€CTBE TOTUIMBA.

Bona. ®usnueckue cBoiicTBa Boabl. Bojga kak pactBoputenb. PacTBOpEI.
HacelllieHHble W HEHACHIIIEHHbIE PacTBOpPhl. PacTBOpUMOCTH BEIIECTB B BOJIE.
@dakTopbl, BIUSIONIME HAa PACTBOPUMOCTH TBEPIBIX M Ta3000pa3HBIX BEIECTB.
CrocoObl BBIpaXEHHsSI KOHLEHTpAIlMM PacTBOPOB: MaccoBas AOJS PAaCTBOPEHHOIO
BEILECTBA, MOJISIPHAs KOHLIEHTpauusi. Pojb pacTBOpOB B IPUPOJIE U B KU3HH YEITOBEKA.

Xumnueckne cBoWctBa Boiabl. [lonstne 00 ocHoBanusx. Ilonstue 00
MHIMKaTopax. KpyroBopoT Boabl B IpUpoJe. 3arps3HEHUE MIPUPOIHBIX BoA. OxpaHa
Y OYKCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coeauHenuit. Oxcuabl. Kiaccudukanus
OKCUJIOB:  cojieoOpa3yromue  (OCHOBHbIC,  KHUCJIOTHBbIE, aM(pOTEpHBIE) U
HecosieoOpaszyronye. MexayHapoJHas HOMEHKJIATypa OKCUIOB. TpuBHaNbHbBIE
Ha3BaHMS OKCUJ0B. PU3MYECKHE M XAPAKTEPHBbIE XWMHYECKHUE CBOMCTBA OKCHJOB
(B3auMoOAEHCTBUE C BOJOM, C KUCJIOTaMH U OCHOBAHMUSIMHU, C JPYTUMH OKCHUJIAMH).
[Tosryuenre OKCUIOB.

[ToHaTHe O THMAPOKCHUAAX — OCHOBAHMSIX U KHUCIOPOICOAEPIKAIIUX KHCIOTaX.
Kucnotel. Knaccudukanus kuciaor. MexayHapoaHasi HOMEHKIIATypa U TPUBUATIbHBIE
Ha3BaHUs KUCTOT. PU3NYECKUE U XUMUUECKHE CBOMCTBA KUCTIOT (B3aUMOJICHCTBUE C
MeTaJJIaMU, C OKCHJIAaMH METAJUIOB, OCHOBAHUSIMU U COJSIMH). Psii akTUBHOCTH
metaiuioB H.H. bekerosa. Ilomyuyenune kucnor. Kucnorsel B npupoje, npuMeHEHUE
BAXHEUIINUX KUCIIOT.



OcnoBanusa. Krnaccudukamuss OCHOBaHMI: IIENOYM W HEPACTBOPUMBIE
OCHOBaHUA. MexayHapoaHass HOMEHKJIaTypa OCHOBaHMU. TpuBHanIbHbIE Ha3BaHUS
ocHoBanuii. Illenoun, ux cBoiicTBa (B3aMMOJIEUCTBHE C KHUCJIOTHBIMH OKCHJIAMU,
KUCJIOTaMHd M COJISIMH) W CIOCOOBI moiy4yeHHs. HepacTBopumble OCHOBaHHS, UX
CBOMCTBa (B3aUMOJICHCTBUE C KUCJIOTAaMU) M CIOCOOBI MoiayueHus. AMMOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TPUMEPE TUIPOKCHAOB IHMHKA U
AJTIOMHUHUS): XUMUUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U LIEJIOYAMM) U
MOJTyYEHHE.

Conu (cpenHue, KUcible, OCHOBHbBIE, IBOMHBIE). MeXayHapoaHast HOMEHKIIATypa
cosieii. TpuBHaibHBIE Ha3BaHWUA COJIeH. PU3MYECKHE U XAPAKTEPHBIE XUMHUYECKHE
CBOMCTBA Ha IIpuMepe cpeanux coiier. [lomydenue conen.

['eHeTnyecKkas CBSI3b MEXKY KJIACCaMU HEOPTAHUYECKUX COCAUHEHHUI.

OKCIEpUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OTIPEIETICHUE COAEPKaHUsI KUCIOPOAa B BO3/LYXE;

NOJIyuyeHue, CoOOMpaHue, paclo3HABAaHUE U U3yUYE€HUE CBOMCTB KUCIOPOa;

HaOIIOZICHUEe  B3aWMOJCHCTBUSA  BEIIECTB €  KHUCIOPOAOM W YCJIOBHMA
BO3HUKHOBEHUS U NPEKPALLECHUSA TOPEHHUS;

O3HaKOMJIEHUE C 00pa3liaMy OKCUIOB U ONKMCAHUE X CBOMCTB;

NoJIydeHue, coOHMpaHue, paclio3HaBaHUE W M3YyYEHHE CBOWCTB BOAOPOJA
(ropenue);

B3anMMOJIelicTBHE BoJIopoja ¢ okcuaoM meau (11);

UCCJIEIOBAHUE  OCOOEHHOCTEW  pAacTBOPEHHS  BELIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHOM MacCOBOU J10JE€H PacTBOPEHHOI'O
BEILIECTBA;

MPUTOTOBJICHUE PACTBOPOB C OMNPEACICHHOW MOJSPHOM KOHUEHTpAIUMEn
PaCcTBOPEHHOI'O BELIECTBA;

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

ONPENIEIICHNE PACTBOPOB KUCJIOT U IIEJIOYEN C MOMOIIBIO HHIUKATOPOB;

UCClIeJOBaHHE 00pa3L0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHbBIX KJIACCOB,;

uzyueHue B3aumosnenctBus okcuga menu (II) ¢ pactBopom cepHOW KHUCHOTHI,
KHMCJIOT C METAJUIAMU, PEAKIIUA HEUTpaIU3alliH;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHUM, BHITECHEHUE OJHOIO METalla IPyTUM
U3 pacTBOpa COJH;

B3aMMOJICHCTBUE TUAPOKCUAA [IMHKA C pACTBOPAMM KHCIIOT U IIEJIOYEN;

pelIeHHEe  SKCIEPUMEHTANBHBIX 3a1ad 1o TeMe «OCHOBHBIE — KIJIACCHI
HEOPTaHUYECKUX COEAUHEHUID.

IHepuoanyeckuii 3axoH 1 Ilepuoanyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
1. 1. MenaeseeBa

CrpoeHne aroMoB. XuMHYeCKasl CBA3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC
peaKuuu.

[TepBble MOMBITKY KJIACCU(PUKALMU XUMUYECKUX dJIeMeHTOB. [loHATHE 0 rpymmax
(cemeiicTBax) CXOAHBIX JJIEMEHTOB: ILIEJIOYHBIX M IIEJIOYHO3EMENbHBIX MeTaljiax,
rajloreHax, HMHEPTHBIX (OJaropoJHbIX) raszax. OJEMEHThbl, KOTOpbhlie 00pa3yloT
am(poTepHbIE OKCUIBI U TUAPOKCHUIBI.

[Tepuoguueckuii 3axkoH. OTkpbiTHe llepuoandeckoro 3akona. Ilepumonnueckas
cucremMa xumuyeckux osnemeHTtoB Jl. M. MenngeneeBa. Koporkonepuonnas u



muHHONIepruoaHast (Gopmbr  Tabnuiel  «lleproguyeckas cucTteMa XHUMHYECKHX
anemenToB [[. . MenneneeBa». [lepuossl u rpynmsl (A- u b-rpyrrsl).

Crpoenne aromoB. CocTaB aroMHbIX sjep. M3orombl. PaanoakTUBHOCTH.
DNEeKTpOHBI. DIEKTPOHHAS OPOUTAIh. DHEPTeTUUECKIE YPOBHU U MOAYPOBHU aToMa:
S-, p-, d-opOutanmu. DICKTPOHHBIE KOH(MUIYpAalMH M 3JICKTPOHHO-TpaduyecKue
dbopmysbl aToMOB. PU3HUECKUI CMBICI MOPSAKOBOTO HOMEpPA, HOMEpa Nepuoja u
rpymmbl  3iemeHTa. CTpoeHue SJIEKTPOHHBIX O000JI04eK aToMoB mnepBbix 20
xumuueckux  aneMeHToB  Ilepmoamueckon cucrembr JI. WM. Menneneesa:
pacrpeesiecHUe JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSAM, MOAYPOBHSAM U
opouransm. Gusnuecknii cmpici [leproanyueckoro 3akoHa.

3aKOHOMEpPHOCTM HW3MEHEHMsS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpyIIiaM U nepuogaM. M3meHeHue
KHCJIOTHO-OCHOBHBIX CBOWCTB COEJIMHEHHUA XMMHYECKHX 3JIEMEHTOB B MEpUOAaX H
rpynmnax. XapakTepUCTUKAa XHUMHUYECKOrO 3JIEMEHTAa IO €ro IMOJOXKEHHUI0 B
ITepunonnueckoii cucreme 1. 1. Mennaeneena.

3nauenue l[lepuoanmyeckoro 3akoHa u IleproanUeCKOr CUCTEMBI XUMHYECKUX
AJIEMEHTOB Ul pa3BuUTUs Hayku u npaktuku. . M. MenneneeB — ydeHbId U
IpaKIaHUH.

DIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. XUMHUYECKasl CBs3b. BUIIbI
XUMHYECKOUN CBA3U: KOBAJEHTHAs MOJSIPHAs CBSA3b, KOBAJICHTHASI HEIOJSIPHAs CBS3b,
MOHHAs CBs3b. MexaHu3mMbl O00pa3oBaHUs KOBAJICHTHOW M HMOHHOW CBSI3HU.
DNEeKTPOHHBIEC U CTPYKTYpHBIE (hOpMYJIbI BelllecTB. KaTMOHBI U aHUOHBI.

Kpucrammueckue n amopdubsle BeniecTBa. THIBI KPUCTAIUIMYECKUX PEIIETOK:
MOHHAasA, aTOMHAsi, MOJICKYJISIPHAS. U UX XaPAKTEPUCTUKH.

Crenenb okucieHus. OnpeaesieHUe CTENEHEH OKHUCICHUS aTOMOB B OMHapHBIX
coenuHeHnAX. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peakunH. I Iporieccel OkucieHus u
BOCCTaHOBJIEHUSI. OKUCIIUTENN U BOCCTaHOBUTENH. COCTAaBIEHUE YPABHEHUN IPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI M PACCTAHOBKA B HUX KO3(P(ULIMEHTOB
METOJIOM JJIEKTPOHHOTrO OanaHca.

DKCIEpUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJIICHUIA:

O3HAaKOMJIEHUE C 00pa3laMyd METAJJIOB U HEMETAJJIOB;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ TP IIOMOIIM PHUCYHKOB, MOJEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

IPOBEICHUE  OMNBITOB,  WJUIIOCTPUPYIOUIUX  MPUMEPhl  OKHUCIMTENIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHU ).

MexknpeaMeTHbIe CBA3H

Peanmnszanust MeXNpeaIMETHBIX CBSI3€M IPU HM3Yy4YEHUM XHMHM B &8 Kiacce
OCYUIECTBJISIETCSl Yepe3 UCIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX TOHSITHIA,
TaK U NOHSTUMN, IPUHATHIX B OTAEIBHBIX €CTECTBEHHbBIX HAyKaX.

OO01Me ecTeCTBEHHO-HAY4YHbIE MOHATHUS: siBJEHUE (Ipoliecc), Hay4yHbIM (HakT,
rUIoTe3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KIACCHU(PUKALMS, MEPUOIUYHOCTD,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETTMPOBAaHUE, U3MEPEHUE, MOICITb.

®du3zuka: sIBICHUS NMPUPOJIbl, (PU3NUYECKUE IBIEHUS, BEIIECTBO, TENO, PU3NUECKUE
BEJIMYMHBI, €IUHUIIBI U3MEPEHUs, 00bEM, Macca, arperaTHbple COCTOSTHUE BEIECTBA,
aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJIa, CTPOCHUE Ta30B, KUJKOCTEH U
TBEPBbIX (KPUCTATUIMYECKHUX) TEN, SIEKTPUUECKUN 3apsil, KOTUYECTBO TEIIOTHI.

buonorus: 6uocdepa, porocunTes, mporeccbl 0OMeHa BEILECTB.



['eorpadusi: atmocdepa, ruapocdepa, MUHEPATIbl, TOPHBIE MOPOJbI, MOJE3HbIE
MICKOTIaeMbI€, TOTLTHBO, BOJHBIE PECYPCHI.

TexHonorus: TexHocdepa, MPOU3BOACTBO, XMMHUYECKUE TEXHOJIOTUH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTePHUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasI peaKUMs

[ToBTopeHne u yriayOJeHUWE 3HAHMII OCHOBHBIX pAa3[eloB Kypca &8 Kiacca.
Crpoenne aroMoB. CBOICTBA aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, X KOJIMYECTBEHHBIE U
KAUEeCTBECHHbIC XApPAKTEPUCTUKHU (paauycC, IJIEKTPOOTPULIATEIIBHOCTh, DHEPrus
noHu3anuu). IlocnenoBaTeIbHOCTh 3aMOTHEHUST JJICKTPOHHBIX OpOUTAlICH aTOMOB
Majbix nepuoAoB. OCOOEHHOCTH 3allOJHEHHS SJCKTPOHHBIX OpOWTalell aTOMOB
OonplMx TepuoAoB. llepmoanueckas cucTeMa XUMHUYECKHUX HJIEMEHTOB B CBETE
npeACcTaBieHU o cTpoeHud artoma. CTeneHb OKHUCJIEHUS MW BaJCHTHOCTD.
IIpencraBieHne O NEPUOAUYECKOM 3aBUCHUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB
(2JIEKTPOOTPHUIIATENEHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, KUCJIOTHO-
OCHOBHBIE CBOMCTBA OKCUJIOB U THAPOKCUAOB) OT CTPOCHUS aToMa.

Crpoenue BemecTBa. BemecTa B TBEp10M, )KUIKOM U Ta3000pa3HOM COCTOSIHHH.
Buapl xumudeckoi CBA3U: MOHHAs, KOBaJIEHTHas (HEMOJIsIpHas, MOJIsIpHAast ); OOMEHHBIH
1 JOHOPHO-AKIIENTOPHBIM MEXaHU3M 00pa30BaHUsl KOBAJICHTHOM CBS3H.

MexMoIeKyIsIipHbIe B3aMMOJICUCTBUS (BOJAOPOAHAsl CBsI3b, cuiibl Ban-mep-
Baanbca). Tumnbl KpUCTAUIMUECKUX PEIICTOK — aTOMHAas, MOHHAs, MeTaJUInyecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHUS. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUECKOU CBS3U.

OcHOBHbIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHAYECKUX peaKiui.
Knaccudukanys XUMUYECKUX pEaKIUi MO pPa3Iu4yHbIM Mpu3HaKaMm ([0 YUCIY U
COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3D (DEKTY, 10 U3MEHEHHIO
CTETICHEH OKHUCJICHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYacCTHIO
KaTaJn3aTropa, o arperaTHOMY COCTOSIHUIO PEarupyrolux BEIIeCTB).

DNeMEeHThl XUMUYECKOM TEPMOJWHAMHUKUA. DHEPreTUKa XUMUYECKHX PEaKIUM.
TeroBolt A(pPexkT XUMUYECKON peakiuu. DK30- U DHIOTEPMUUYECKHUE PEaKIINH,
TEPMOXMMHUYECKHUE ypaBHEHHs. 3akoH ['ecca m ero cnenctBus. Berumcienus mno
TEPMOXUMHUYECKUM YPaBHECHHSIM.

[loHATHE O CKOPOCTHM XUMHYECKON peakuuu. 3aKOH JEWCTBYIOLIMX MaccC.
@DaKTOphI, BIMSIONIME HA CKOPOCTh XMMHUYECKOW PEAKIHMHU. DHEPrusi aKTUBALUU.
[Tonsitue o katanmuze. Gepmentsl. THrHOUTOPHI.

[Tonsitue 00 oOpaTUMBIX U HEOOPATUMBIX XMUMHUYECKUX peaknusx. [lonstue o
XAMHUYECKOM paBHOBecuu, npunHuui Jle [laTense. YcnoBus cMemeHrss XUMAYECKOTO
paBHOBecHsl. DaKTOpPhI, BIHSAIONIME HA COCTOSHUE XUMHUYECKOIO PABHOBECHS.
[IporHo3upoBanre BO3MOXHOCTA TMPOTEKAHUS XUMHYECKMX MPEBpPALCHUN B
pPa3IMYHBIX YCJIOBUAX Ha OCHOBE TNPEACTaBIEHUNM 00 M3YYEHHBIX JJIEMEHTaxX
XUMHUYECKON KUHETUKH U TEPMOJIMHAMUKH.

OKUCINTETbHO-BOCCTAHOBUTEIIbHBIC peaKunu. OkucnuTenbHo-
BOCCTAHOBUTEJIbHBIE CBONCTBA XMMHUYECKHX 3JIEMEHTOB, 3aBUCUMOCTH OT CTEIECHU
OKuclieHUsl. BaxHble oOKucIUTENM ¢ BOCCTaHOBUTENHW. IlepMaHranar kanus
(xapakrepuctuka). CocTaBieHHE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIBL30BaHUEM METO 1A JIEKTPOHHOIO OaaHca.



DNEeKTpOoIUTHYECKas: JUcCcolralnsa. XUMUUECKHUE PEeakluu B pacTBopax. Teopus
AIEKTPOIUTUYECKON Aucconnanuu. PacTBopeHne kak (pU3MKO-XUMMUYECKUI MpoIiecc.
[londaTre O THApPATaX W KPUCTALIOTHAPATAX. ODJIEKTPOJIUTHI W HEJIEKTPOJUTHI.
Katnonsl, aHumoHbl. MexaHU3M JUCCOLMAIMM BEIIECTB C PAa3IUYHBIM BHUIAOM
xuMu4eckoil cBsi3u. CuibHbIE W cialble 3JIeKTpOoduThl. CTEneHb AMCCOLUAIINU,
KOHCTaHTa aucconuanuu. oHHOe Mpou3BeAeHUE BOAbl. BOAOpOAHBIN MOKa3aTENb.
NHaukatopsl. DIEKTPOIUTHYECKAS TUCCOLMALNS KUCIOT, OCHOBAHUI U COJIEH.

Peakiuu noHHoro oOmeHa. YcClOBUS MPOTEKAHUSI PEAKIUNA HOHHOTO OOMEHa.
MonekynsipHble, MOJHBIE U COKpAIllCHHbIE NOHHBIE ypaBHEHHs peakuuii. CBONCTBa
KHCJIOT, OCHOBAaHMM W COJIEH B CBETE€ MPEACTABICHHN 00 3IIEKTPOIUTHYECKOM
nuccounanvv. KauecTBeHHbIE peaklini Ha HOHBI.

I'moponus coneri. NoHHBIE ypaBHEHUs THUIAPOJINA3A COJIEU. XapakTep Cpeabl B
BOJHBIX PaCTBOPAxX COJIEH.

DKCIEPUMEHTAIBHOE N3YUEHUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C MOJIECTISIMU
KPUCTAUTMYECKUX PENIETOK HEOPraHMYECKUX BEHIECTB — META/NIOB U HEMETAIJIOB
(rpaduta u anmasza), CJI0KHBIX BEIIECTB (XJIOpHUAa HATPUS);

UCCIIEJOBAHUE 3aBUCUMOCTU CKOPOCTH XHMHUYECKOM PEaKIMU OT BO3JECUCTBUS
pa3NUYHBIX (HaKTOPOB;

OTBITHI, WIUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMHUYECKUX PEAKIIUIA;

UCCIIEJOBAHUE DIJIEKTPONPOBOJHOCTA PacTBOPOB, Mpolecca AUCCOIUALAN
KHUCJIOT, IIEJI0YEH U CONEH;

MPOBEJICHUE OIbBITOB, WUIIOCTPUPYIOMIMX TPU3HAKKA MPOTEKAHUSA PEaKIIUMA
MOHHOTO 0OMeHa (00pa3oBaHUE OCajiKa, BbIJCICHHUE Ta3a, 00pa30BaHUE BOJIbI);

NpUMEHEHUE WHIAMKATOPOB (JaKkMyca, METWIopaHxka U ¢eHol(TanenHa) s
OIpPEENICHHS XapaKTepa Cpelibl B paCTBOpPaX KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJEHUE  OMBITOB,  WUIIOCTPUPYIOIIUX  MPUMEPbl  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIbI0 Kau€CTBEHHBIX peaKIui
Ha HOHBI;

pellIEeHHEe  JKCIEpPUMEHTAJIbHbIX 3a7ad 1o  TemaM:  «OKHUCIUTENIbHO-
BOCCTAHOBUTENbHBIE  peakuun», «['uaponus  conel», «DNEKTPOIUTHUECKAS
T CCOLIHALTIS.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast  xapaktepucThka HemeTauioB. (OCOOEHHOCTHM CTPOCHHS aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TMPOCTHIX BEIIECTB, amioTponusi. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAIOB. (CpaBHUTENbHAS XapaKTEPUCTUKA
COEJIMHEHUI HEMETAJIJIOB.

OOmast  xapaktepucThka rajgoreHoB. (OCOOEHHOCTHM CTPOCHHUSI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHne W (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB — TAJION€HOB. XUMHUYECKUE CBOMCTBA HAa MpUMEPE XJIopa (B3aUMOACHCTBHE C
MeTajulaMH, HEMETaJUIaMH, BOJOM, menoyamu). Xioposogopoa. ConsiHas KHUCIIOTa,
XAMHUYECKUE CBOMCTBA, OJyUYEeHUE, IPUMEHEHUE. JlelicTBHE XJI0pa U XJIOPOBOAOPOIA
Ha OPraHU3M 4YeJIOBEKa. BakHenIme XJIOpUIbl U UX HaX0xaeHue B ipupoe. [londarue
O KUCJIOPOJICOACP KAIINX KHCIOTaX XJI0pa U UX COJISIX.

V-VIA-rpynnel. OcoOEHHOCTH CTPOCHHMSI aTOMOB, XapaKTEpHBIE CTETNCHH
okucienusi. CTpoenne u (pu3nyeckue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOpOAA H
cepbl. AJIJIOTPOITHBIE MOIU(DUKALIMKM KUCIIOPO/Ia U cepbl. XUMUUECKHUE CBOMCTBA CEPBI



(B3aMMOJEHCTBHE C HEMETAUIaMU, METaJJIaMU, KOHUEHTPHUPOBAHHBIMU a30THOW W
cepHoit kuciaoramu). CepoBOJOPOA, CTpOEHUE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA
(KUCTIOTHBIE U BOCCTAHOBHTEINIbHBIE CBOWCTBA). OKCHUIIBI CEphbl KaK MpPeICTaBUTENN
KHUCTIOTHBIX OKCHI0B. CepHHCcTas KuciaoTa u ee conu. CepHasi KUCioTa, pusndeckue u
XUMHUYECKHE CBOMCTBA (00IIME KaK MPeCTaBUTENS Kilacca KUCIIOT U crienuuueckue).
Conu cepHOM KUCIOTHI. XUMUYECKUE PEAKIINU, JIeHKAIIHE B OCHOBE TPOMBIIIIEHHOTO
crioco0a MmoyrydeHus cepHor KucaoThl. [IpeacTaBieHuss 0 XMuMUYECKOM MTPOU3BOJICTBE
U CBs3aHHBIX C HUM mnpodeccusx. [IpuMeHeHue cepHON KHUCIOTHI U CYJb(aToB.
KauectBeHHble peakiuu Ha CylbPuT-, cylbPua- u cyibdpar-aHuoHsl. Haxoxaenue
CEpbl U €€ COeIMHEHUI B MpUpOJe. XUMHUECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpebl
COCJIMHEHUSMH Cepbl (KHUCIOTHBIE JIOKIU, 3arps3HEHUE BO31yXa), CIOCOOBI €ro
MpeI0TBpaIICHHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

A30T, pacnmpocTpaHeHue B NIpUpoJie, (PU3NYECKUE U XHUMUYECKHUE CBOWCTBA
(B3aMMOJEHCTBUE C MeTaJJlaMH, BOAOPOJAOM, Kuciopogom). KpyrosopoT azora B
npupojie. AMMHaK, ero (u3nYecKue U XMMHUUECKUE CBOMCTBA (OKHCIEHUE, OCHOBHBIE
CBOMCTBa BOJHOIO pacTBOpa), NPUMEHEHHWE M TMOJIydeHHEe B Jadoparopuud U
IPOMBINIUIEHHOCTH. WMOH aMMOHHS, JIOHOPHO-aKLENTOPHBIM MEXAaHH3M  €ro
obpaszoBanust. Coiau aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA (pa3iioKeHUe
U B3aMMOJIEHCTBUE CO IleJlouaMu), MpuMeHeHne. KadecTBeHHas peakiusi Ha WOHbI
ammonus. Okcuasl azorta (I, 11, 111, IV, V). Azotucras kucnora. A30THas KHUCJIOTa, €
NOJIy4eHHe, (PU3nYecKrue 1 XMMUYECKUE CBOMCTBA (00IIMEe KaK MPeICTaBUTENs Kilacca
KUCJIOT U crienuduyeckue), npuMeHeHne. XUMUUECKUEe peaKkiny, JIeKalllue B OCHOBE
MOJly4YeHHUs] a30THOM KHUCIOTHI B TMPOMBIIUIEHHOCTH. HWTpaTl W HHUTPUTHL
KauecTBeHHbIE peaklUMyd HAa HUTPAT- U HUTPUT-AaHUOHBI. XMMUYECKOE 3arpsi3HEHHE
OKpY>Karollen cpe/ibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE TOKIH, 3arPSA3HEHHE BO3/1yXa,
MOYBBI U BOJOEMOB).

docdop, amtorponHsie Moaudukanuu dochopa (Oenwiii 1 KpacHbiit Gocdop),
duznyecKkue U XMMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C METAJUIaMU, KUCIOPOIOM,
rajjoreHamMy, KOHIEHTPUPOBAHHBIMU a30THOM M cepHOM Kuciotamu). OKCHIBI
dbochopa (I, V), dochopnas kucmora, (u3nyeckue W XUMHYECKUE CBOMCTBA,
nonyuenue. Kauecrsennas peakuus Ha pocdar-uonsl. [IpencraBienus o raioreHuaax
docdopa (111, V).

[ToHsiTHE O MUHEpaNbHBIX YA0OpeHUsix. A30THbIE, (OCPOpPHBIE, KOMIIEKCHBIE
ynoopeHusi. XUMUYECKOE 3arpsi3HEHUE OKPYIKaIoIeH cpeibl COSAMHEHUSIMU a30Ta U
docdopa.

OO6mast xapakrepuctuka 3iemMeHToB [VA-rpynnbl. OcCoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

Yraepon, ammoTpornHble Moaudukanuu (rpadut, anmas, QysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE U XUMHUYECKME CBOMCTBA MPOCTHIX  BEIIECTB
(B3auMoIeliCTBUE C METalJIaMH, HEMETallJlaMH, KOHLUEHTPUPOBAHHBIMU a30THON U
cepHoil kuciotamu). Ilonstue o0 ancopOumu. KpyroBopoT yriepoga B HpHUpOJE.
Oxkcunpl yriepoaa, ux (QU3NYECKHe U XUMUYECKHUE CBOMCTBA, IECUCTBUE HA >KUBbHIE
OpPraHu3MBbl, IMOJyYeHHE U NPUMEHEHHE. DKOJOTHYecKHe MpoodseMbl aTMochepsl,
cBs3aHHBIE ¢ oKkcuaoM yriaeposaa (IV). YronsHas kucnora u ee conu, ux pusndeckue
U XMMHYECKHE CBOWCTBA, MOydeHue U npumeHenue. KapOoHaTel, TuipokapOOHaTHI,



ux cBoicTBa. KauecTBeHHass peakiuss Ha KapOoHaT-HOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHHUSIX
yriepoja: yrieBoAOpOAbl (METaH, 3TaH, 3THJIEH, AUETUJIEH), ATaHOJI, TJIULEPHH,
yKcycHas kuciota. [IpupoiHble HCTOUHUKH YTIEBOAOPOIOB (YTroib, IPUPOIHBIN ras,
He(DTb), MPOAYKTHI UX MEePepabOTKU, X POJIb B OBITY U POMBIILIEHHOCTH. [ToHsATHE O
OMOJOTHYECKH BaXKHBIX OPTAaHMUECKHUX BEIIECTBAX — KHUPAX, OCIKaX, YIIeBOAAX — H UX
POJIM B KU3HM YeoBeKa. EAMHCTBO OpraHnyecKuX U HEOPraHMYECKUX COSIUHEHUM.

KpemHunii, ero ¢usnueckue MW XUMHUYECKHE CBOWCTBa (B3aUMOJECHCTBUE C
MeTaJUIaMH, KHCIIOPOJOM, YTIIEPOIOM, FaJIOr€HaMu ), MOIyYEHUE U MpuMeHeHue. Pob
KpeMHUs B mpupone u TexHuke. Oxcupa kpemuus (IV), kpemHHeBas KucCoTa,
CWIMKATHI: (PU3NYECKHE U XUMUYECKHUE CBOMCTBA, TIOJyUYeHHUE U IPUMEHEHHE B OBITY U
MPOMBIIICHHOCTH. BaxkHelilne CTpOUTENbHbIE MAaTepHUalibl: KepamMuKa, CTEKJIO,
EeMeHT, OerToH, kene300eroH. [IpobGieMbl  0Ge30macHOrO  HCIMOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoeHust aroma. OOumMe NpeAcTaBiIeHUs 0 PU3NYECKUX U
XUMUYECKUX CBOMCTBax. bopHas kucmiora.

DKCIEpUMEHTAIBHOE U3YUEHUE BEILIECTB U SIBJICHHI:

® 03HAKOMJICHHE C 00pa3iiaMu MIPUPOIHBIX XJIOPHUAOB (TaJOTCHHUIOB);

®I[IPOBEJICHUE OIBITOB, OTPAXKAIOIMUX (PU3NUYECKHE M XUMHUYECKHE CBOMCTBa
raJlIor€HOB U UX COCAUHCHU;

®I3y4YEHUE CBOWCTB COJITHOW KUCIIOTHI;

®[IPOBE/ICHUE KAYECTBEHHBIX PEaKIMil Ha XJOpHUJI-, OpOMUI- U HOJIUI-UOHBI U
HaO0JI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

® 03HAKOMJICHHE C 00pa3liaMu Cepbl U €€ MPUPOJIHBIX COCANHEHUM;

eHaOJIOJIEHUE  mpolecca  OOyrauBaHMS ~— caxapa  [oa  JCHCTBUEM
KOHILIECHTPUPOBAHHOM CEPHOM KUCJIOTHI;

®1I3yUEHNE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI;

®[IPOBECHUE KAU€CTBEHHBIX PEAKIMid Ha CyIbPUA-, CyIbOUT- U CyTb(aT-HOHBI
1 HaOJII0JICHHE MPU3HAKOB UX MPOTEKAHUS,

® 03HAKOMJICHHE C (PM3MYECKUMU CBOMCTBAMH a30Ta, pocdopa U UX COCTUHECHUIA,
oOpa3uaMu a30THBIX U (PochHOpHBIX yI00pEHUI;

eIIOJyYeHHEe, COOMpaHWe, pacro3HABaHWE W U3YYCHUE CBOWCTB aMMHUAaKa,
W3yYECHUE CBOMCTB COJIC aMMOHMS,

®[IPOBE/ICHUE KAYECTBEHHBIX PEAKIMi HAa WOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHbI U U3YUCHHE MPU3HAKOB UX MPOTEKAHNUS,

®3y4YCHUE B3aMMOJICVCTBUS KOHLICHTPUPOBAHHON a30THOW KHUCJIOTHI C MEIBIO,
CBOMCTB (hoCHOPHOM KHUCIIOTHI U €€ COJIeH;

®03HAKOMJICHHE C MOJEJSIMU KPHUCTAJUIMYECKUX PEIIeTOK anmasza, rpapura u
dbymiepena, ¢ mporeccoM aacopOIMU PacTBOPEHHBIX BEIIECTB aAKTUBUPOBAHHBIM
YIJIEM U YCTPONCTBOM MPOTHUBOTa3a;

e[I0JyyeHue, coOMpaHue, pacrno3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKHCIIOIO
rasa;

®[IPOBE/ICHUE KAYeCTBEHHBIX peakiuid Ha KapOOHAT- W CUJIMKAT-UOHBI U
M3yUYCHHE MPU3HAKOB UX MPOTECKAHUS;

e 113yueHNE B3aUMHBIX MIPEBpAIICHUN KapOOHATOB U THAPOKApOOHATOB;



®03HAKOMJICHHE C O00pa3lamMu NPUPOJHBIX KapOOHATOB W CHJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBIIIJIEHHOCTH;

epElICHUE 3KCIEPUMEHTAIBHBIX 33a4 M0 TeMe «BakHele HeMeTamibl U X
COCTUHEHUSD.

MeTtasiibl M MX COeAUHEHUSA

OOmue cBoiicTBa MeTayuioB. O0IIas XapakTepUCTHKAa XUMHUUYECKHUX JIEMEHTOB —
METAJJIOB HA OCHOBAaHWU HMX MoJIokeHUd B llepnoandeckoil cucTeME XMMHYECKUX
sanemeHToB /. 1. MenneneeBa u ctpoenust atroMoB. Metamsl A- u b-rpynmn. Ctpoenue

MPOCTBIX BEIIECTB — METAUIOB. MeTamnueckas CBs3b W MeTaJUIM4yecKas
KpUCTaJUIMuecKasl pemierka (IpUMHUTHBHAs KyOuudeckasi, 00bEMHO-IIEHTPUPOBAHHAS
KyOuyeckas, rpaHelleHTPUPOBaHHAS KyOuueckas, reKcaroHajibHas

IUIOTHOYNAKOBaHHAsA). 3aBHCHUMOCTh (DU3UYECKUX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTAJIJIOB. DJIEKTPOXUMUYECKUHN Pl HaNpsKeHU MeTaiioB. O0ILue XUMHUYECKHe
cBoiicTBa MeTayioB. OOmmME cHnocoObl MOIMY4YEHHs] METAIOB, METAJUTYpIus.
DONeKTpoJiu3 PacIulaBOB M pPAacCTBOPOB COJIEM KaK OJMH M3 CHOCOOOB IMONTYYEHUS
MeTayioB. [loHATHE O KOPpO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aAIIMTHI UX OT
Koppo3uu. CriaBsl (CTaib, YyTyH, AIOpaIlOMUHUN, OpoH3a). [Ipumenenne metamios
Y CIUTABOB B OBITY W MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilesnoynble MeTasuibl: IOJOKeHUE B Ilepuogmyeckon cHCTEME XUMUYECKUX
anemeHToB JI. M. MenaeneeBa, CTpOCHME HMX aTOMOB, HAXOKJICHHE B NPHUPOIE.
dusnueckre U XMMUYECKHUE CBOMCTBa (Ha MpUMeEpe HATpHsl U Kajus), MOJIydeHUe.
Oxcuapl U TUAPOKCUABl HATpUS U Kanus. [IpuMeHeHue IeNoYHbIX METaUIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[Ileno4yHO3EMENBHBIE  METAJUIBI  MarHuii W KajJbLUUW: TIOJIO)KCHHE B
Ileproguyeckon cucreme XxumMuyeckux sieMeHToB 1. M. Menneneesa, crpoeHue ux
aTOMOB, HaxOXJEHHE B mpupoge. PU3NUYECKHNEe U XMMHYECKHE CBOWCTBA MAarHus W
KaJplns. BaxHelne coequHeHUsl KalblUusg U MarHus (OKCUI, THIPOKCHUZ, COJIH),
CBOMCTBa, MpuMeHeHne. JKeCTKOCTh BOJBI M CIOCOOBI ee ycTrpaHeHus. Kpyrosopor
KQJIBIUS B IPUPOJE.

AsromMuHAN: nosiokeHue B [leproanyueckoil cuCTeMe XUMHYECKUX IEMEHTOB /1.
. MenneneeBa, cTpoeHHe aroma, HaxoxJaeHue B npupone. Dusnueckue u
XUMUYECKHE CBOMCTBA amOMHHHUSA. AMQOTEpHbIE CBOMCTBA OKCHAA W THIAPOKCHUIA
amoMuHUSA. [I[puMeHeHne aatOMUHUS U €r0 CIUIABOB.

Memannwvt b-cpynn

OO61ast XxapakTepucTuka MeTaiioB b-rpymnmn (moOOYHBIX MOATPYIN): TOJ0KEHHE
B [leproauyeckoii cucreme xumuueckux anemeHToB /1. 1. MenaeneeBa, ocoOeHHOCTH
CTPOCHMS aTOMOB. SIBJIIEHME «IIpOBajiay JJIEKTPOHA Ha IPUMEPE CTPOCHMUS aTOMOB
XpoMa, Meau, cepebOpa. BaseHTHble cocTosiHHS aTOMOB d-3JIEMEHTOB, CTENEHU
OKHCIIEHHSI aTOMOB B COEIMHEHUSX. 3aBUCHUMOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB M THAPOKCUIOB METAJUIOB OT 3HAYEHMS CTEIIEHU OKMCIICHMS DJIEMEHTa B
COEIMHEeHUHU (Ha mpuMepe coeAruHeHul xpoma). [lepBoHavyabHbIe TPEACTABICHUS O
KOMILUIEKCHBIX COCTMHEHUSIX.

Menp u cepeOpo: CTpocHHE aTOMOB, CTENEHU OKuciaeHus. OOImme KpaTkue
NpEeACTaBICHUs] O (PU3NYECKHMX M XHUMHYECKHX CBOWMCTBaX TMPOCTHIX BEIIECTB
(B3aMMOJENCTBUE C KHUCIOTAMHU-OKHUCIUTENSIMHU), 00 KX OKCHUIAX, TMAPOKCUAAX U



CoJIsIX, X mpuMeHeHuH. [IpencraBienrs 00 aMMHAYHBIX KOMIUIEKCaxX cepedpa v MeIu.
KauecTBeHHble peakliui Ha KaTUOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHHEe atoMa, CTeNEeHb OKHUCIECHMs. XapaKTepUCTUKA (PU3NYECKUX U
XUMUYECKUX CBOWCTB, MPUMEHEHHUE, aM(POTEpHBIE CBOMCTBA OKCHIA W THIPOKCHUJA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI IMHKA.

Kene3o: cTpoeHne aroma, CTENEHU OKHUCIeHHs. HaxoxkaeHue B mpUpOAE.
@u3nuecKkne U XMMUYECKUE CBOWCTBA KeJe3a, MpUMEHEHne. buonornyeckas poiib
xene3a. Oxeupl, Tuapokcuabl u conu xenesa (II) u sxenesa (I11I), ux cocras, cBoiicTBa
u nosrydeHue. KauecTBeHHbIE peakIiuy Ha KaTHOHBI JKele3a (2+) u xkenesa (3+). Uyryn
U CTalb — CIUIaBbl Xkene3a. [Ipou3BOACTBO UyryHa W CTajdd. OKOJOTMYECKHE
po0JIeMBbI, CBSI3aHHBIE C METAJLTYPrUY€CKUMU TPOU3BOICTBAMM.

DKCIEpUMEHTATBHOE U3YUYEHUE BEIIECTB U SBJICHUM:

®03HAKOMJICHHE C 00pa3suaMyd METaUIOB M CIUIABOB, HX (PHU3UUECKUMU
CBOMCTBaAMU;

® MOJICJIMPOBAHUE METATUNINYECKON KPUCTAINYECKONW PEIIETKH;

®I3yUCHHUE B3aUMOJECHUCTBUS METAJUIOB C BOJOM, C PAaCTBOPAMU COJIEU U KUCIIOT,
UCCIIEIOBAaHUE TPOIIECCOB AJIEKTpoan3a pactBopoB xjopuaa menu (II) m moampa
KaJIs1, KOPPO3UHU METAJUIOB;

®13yueHHE OCOOCHHOCTEH B3aUMOICHCTBUS OKCUIOB KAJIBIIHS U HATPHS C BOJIOM,
UX TUIPOKCHUIOB — C OKcHAoM yriepoja (IV) u kucnoramu;

®i3yueHNE CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KAJIBIIHSI, )KECTKOU BOJIBI;

®3y4YCHUE MPOLECCOB ITOIYYEHHS] TUAPOKCUIOB JKEJIE€3a, HX XHUMHUYECKHX
CBOJCTB;

®I3y4YCHHUE MPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEaKIMi HAa MOHBI (MarHus,
KaJIbIIUS, JIIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

®HAOJIIOJICHUE W OMHCAaHUE OKpalllMBaHUS TJIAMEHU MOHAMU HATPHs, Kajaus U
KaJIbITUS;

ericcreoBaHre aM(OTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUA, THAPOKCHUIA
xpoMma (IIT) u rugpokcuaa HUHKA;

®pCIICHUE YKCIEPUMEHTAIBHBIX 33Ja4 Mo TeMe «BaxHeWlmne MeTamuibl U UX
COCIUHEHUSD).

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM >KWM3HHM 4YeJloBeKa. BaxHenmmme
BEI[ECTBA W MaTepHalibl, 00JIACTM WX NPUMEHEHHs. be3ornacHoe HCIOoJIb30BaHHE
BEILIECTB U XUMUYECKUX peakiuil B ObITY. [lepBas moMolb Npy XMMHUYECKUX OKOTrax
Y OTPaBJICHUSIX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3E€TIEHOU XUMUN.

OCHOBBI  JKOJIOTMYECKOM TI'PAMOTHOCTH. XHMHS M 30pPOBbE. 3HAYEHUE
M3Y4aeMbIX XHMHUYECKHX JJIEMCHTOB M WX COCAMHEHWH I (DYHKIIMOHMPOBAHUS
opranusma uenoBeka. [loHsTre o 310poBoM 00pase KU3HH.

XHUMHUYECKOE 3arps3HEHUE OKpYXKarolled cpeabl. DKOJIOTHMYECKHE MPOOJIeMBbl,
CBSI3aHHBIE C COCIUHEHUSMU YTIIEPOAa, a30Ta, CEPBI, TIHKEIBIX METAIUIOB. [loHATHE O
[TJIK. Postb XuMuH B peIICHUN SKOJOTHYESCKUX IIPOOJIEM.

OKCINIEpUMEHTAIBHOE W3YYEHHE BELIECTB M SBJICHUM: O3HAKOMJIEHHE C
oOpasllaMu MaTepHalioB (CTEKJIO, CIJIaBbl METAJUIOB, TOJUMEPHBIE MaTEpHAaIbI),



orpeseneHne KUCIOTHOCTH MPUPOIHBIX BOJ, MOAEIMPOBAaHUE Mpoliecca 00pa30BaHuUs
KHUCJIOTHOTO IO, U3YUYEHHUE €T0 BO3JICUCTBUS HA MaTEPUAIIBI.

IToBTOpEeHMe 1 00001IIeHHE 3HAHUA OCHOBHBIX Pa3/1eJioB KypcoB 8—9 KiiaccoB

[Teprnonnueckuit 3akoH u [lepuoamyeckas cucTemMa XMMUYECKHAX SJIEMEHTOB B
CBETE MPEJICTABICHUN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOMICTB
XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHUH B MIEpUOAAX U IPynIax.

Crpoenue BemiecTBa B TBEPAOM, KUIKOM M ra3000pa3HOM COCTOSHHH. Buabl
XUMUYECKON CBSI3U. 3aBUCHUMOCTh CBOWMCTB BEHIECTBA OT THUIA KPUCTALTMYECKOU
PELIETKU U BUJIa XUMAYECKOU CBSA3H.

Knaccudukanms XuMAYECKMX  peaknuid 1O  Pa3jJuYHbBIM  [PU3HAKAM.
[IporHo3upoBaHrE BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX [PEBpAILLCHUN B
pPa3IMYHBIX YCIOBUSX HA OCHOBE NPEACTABICHHM XHMHYECKOW KUHETUKU U
TEPMOJUHAMUKH.

XUMUYECKHE peakuuu B pacTBopax. ['maponus coseil. Peakuuu oxucieHus -
BOCCTaHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCIIOT, OCHOBaHMWA M COJIGM B CBETe NpeACTaBlICHUM 00
ANEKTPOJUTUUECKON JUCCOLUALINYA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeaIMETHBIX CBSI3€M IIPM HM3y4YEHUM XMMHM B 9 Kitacce
OCYILECTBIISIETCS YePEe3 UCII0JIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHITHM,
TaK ¥ NOHSATUM, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHATHUS: sIBJEHUE (IIpollecC), HaAy4yHBIM (HakT,
TUIOTE3a, TEOpHs, 3aKOH, aHaJh3, CHUHTE3, KIACCHU(PUKALHMS, MNEPUOJUYHOCTD,
HAOJIIOJIEHUE, HSKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHHE, MOJIEb, TEXHOJIOTHS,
MaTepHabl.

®du3zrka: BEIeCTBO, TEI0, PU3NYECKHE BEIUYHHbI, EUHULIBI U3MEPEHNUs, Macca,
00BEM, KOJIMYECTBO TEIJIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE BEIECTBA,
CTPOEHHUE Ta30B, KMJIKOCTEW M TBEPABIX (KPUCTALIMYECKUX) TEJ, KPpUCTALITMYECKas
peIlIeTKa, AMEKTPOH, SIpO aToMa, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, KBAHTHI,
pPaJNOaKTUBHOCTh, aliba-, Oera- W TaMMma-u3ayuyeHue, OHIICKTPUUECKHU 3apsj,
MPOBOJHUKH, TOJYNPOBOAHUKU, HUAJIECKTPUKHU, COJHEYHBIA CHEKTp, pPa3joKEeHUe
0eJIoro cBeTa B CIEKT.

buonorus: skocucrema, 6uochepa, poTocuHTE3, MpOIlecCChl 0OMEHA BEIECTB,
MUHEpalbHble YIAOOPEHUS, MHUKPOAJIEMEHThI, MAaKpPOAJIEMEHTbl, MUTaTEIbHbIC
BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIC MOPOJBI, MOJIE3HBIC
MCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI, TUTAHETA 3eMJISl.

TexHOJorus: CTPOUTEIbHBIE TEXHOJIOTHH, CENbCKOX035UCTBEHHBIE TEXHOJIOTHUH,
TE€XHOJIOTUHU 3JIEKTPOHHON MPOMBIILIEHHOCTH, HAHOTEXHOJIOTUH.

IIVNIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJBTATDHI
JJUUHOCTHBIE PE3YJBbTATHBI
JInyHOCTHBIE  pe3ysNbTaThl OCBOCHHUS IMPOTPAMMbl  OCHOBHOTO  OOIIETro
oOpa3oBaHUs JIOCTUTAIOTCS B XOA¢ OOy4YeHUs XHUMHU B E€IUHCTBE Yy4YEOHOU W
BOCIIMTATEIFHON JIeATeIbHOCTH 00pa30BaTEIbHON OpraHU3allid B COOTBETCTBUHU C
TPAAULMOHHBIMA POCCUICKHUMHU COLIMOKYJIBTYPHBIMA M JIyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMU, TPUHATBIMU B OOIIECTBE NpaBUJIaMU W HOPMaMH IIOBEICHUS WU



CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATU3AINH
00y4Jarommxcs.

JIn4HOCTHBIE  pe3ydbTaThl  OTPAXAIOT TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOWM TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAlUA U
pacIIMpEeHnE OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

e IPOSIBJICHUE 1IEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY,
HAy4YHOMY M HCTOPUYECKOMY HACIIEIWI0, TOHUMAHHUE 3HAYCHUS XUMHUYECKOU
HAyK{ U TEXHOJIOTUU B )KM3HU COBPEMEHHOI'0 00I11eCTBa, B Pa3BUTHH SKOHOMHUKH
Poccuu u cBoero peruona;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

e IPE/ICTABJIEHUE O COLMAIBHBIX HOpMax M MPaBWIAX MEXINYHOCTHBIX
OTHOILIEHU B KOJUICKTUBE, IPOSIBICHUE KOMMYHHMKATUBHON KYJIbTYphl B
Pa3HOO0Opa3HOM COBMECTHOM ACSATEIBHOCTH;

e CTPEMJICHUE K B3aMMOIIOHUMAHUIO ¥ B3aUMOITOMOIIIY B TIpoliecce yueOHOM
Y BHEYUEOHOU JesTEIbHOCTH;

¢ TOTOBHOCTbH OIICHUBAaTh CBOE MOBEACHUE U MOCTYIKU CBOMX TOBAPHUILIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUN
MOCTYMKOB;

3) popMUpPOBaAHUSA HEHHOCTH HAYYHOT' O MO3HAHUSA:

e MUPOBO33PEHUYECKHUE MPEICTABICHUS O BEUIECTBE U XUMUYECKOW PEAKIIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U HEOOXOIUMBbIE J1JIs1
MOHMMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

¢ OCO3HAaHME IIEHHOCTM HAYYHOrO IO3HAHUS ISl Pa3BUTUA KaxK]IOro
YyeJoBeKa W MPOM3BOAUTEIBHBIX CHJI OOIECTBA B IIEJIOM, POJIM U MECTa HAyKH
«XUMHUSD» B CUCTEME HAYUYHBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHS
MPUPO/IbI, B3aUMOCBSI34X YEJIOBEKA C MPUPOJHON U TEXHOJIOTHUYECKON CPEAOii;

e IO3HABATE/IbHAS MOTHUBAIMS M HMHTEpPEC K OOy4YEHHUIO0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO, K MCCIIEI0BATEIbCKON
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJCHHUS M YPOBHS JalbHEHIIIETO
oOyueHus;

4) BOCIIUTAHUSA KYJIbTYPbI 310POBbS:

e OCO3HAHUE IIEHHOCTU JKM3HHU, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3/I0POBBIM 00pa3 >KU3HM, OCO3HAHHUE IMOCIEICTBUI U
HEMIPUATHE BPEAHBIX TMPUBBIUEK (YMOTPEOJCHUSI aJKOroJisl, HApKOTHUKOB,
KypeHUs1), HEOOXOIUMOCTH COOJIIOJICHUS TTpaBUiI O€30MaCHOCTH TIPU OOpaIlleHUH
C XMMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYalIUIX;

S) Tpy10BOI0 BOCIIMTAHMSL:

e popMupoBaHME IIEHHOCTHOTO OTHOIICHUS K TPYIOBOM JEATEILHOCTH Kak
€CTEeCTBEHHON MOTPEOHOCTH YeIOBEKa U K HCCIEI0BATENIbCKON NEATeIbHOCTH Kak
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

epa3BUTHE HHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiM HaydHOU c@epbl, 0OCO3HAHHE BO3MOXXHOCTH CaMOpEau3alli B ITOU
cdepe;

6) ’K0JI0TrN4eCKOTr0 BOCIIMTAHUSA:



®0CO3HaHHE HEOOXOJUMOCTH OTHOIIEHHUS K MPUPOJIe KaK UCTOUHUKY JKU3HH Ha
3emiie, OCHOBE €€ CyLICCTBOBAHUS;

®IIOBBIIIICHUE YPOBHSA SKOJOTWYECKOW KYJIbTYpbl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHMS MIOCTYIIKOB U OLIEHKHM MX BO3MOYKHBIX ITOCJIEICTBHI ISl OKPYIKAIOIIECH
Cpelbl; OCO3HAHUE IIOOAIBHOIO XapakTepa JKOJIOTHMYECKUX IPOOJIEM M IyTeH HX
pELIeHMs]; CTIOCOOHOCTh MPUMEHSTh 3HAHUS, MTOTYYaeMble IPH U3YUYEHUU XUMUH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYXKaIOLIEH Cpelo; aKTUBHOE HENIPUATHE JCHUCTBUM,
IIPUHOCAIINX BpEJ OKPYXKAIOLIEH Cpelie; OCO3HAaHUE CBOEU pOJIM KaK IPAKJAHWHA U
NOTPEOUTENS B YCIOBUSAX B3AMMOCBSI3U IPUPOJHOM, TEXHOJIOTHYECKOW U COLUAIBHON
Cpel; TOTOBHOCTb K YYacTHUIO B IPAKTHYECKOW JAESITEIBHOCTU 3KOJOTHYECKON
HaIIPaBJICHHOCTH.

METAIIPEIJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yabTaThl OOYYAIOIIMXCS, OCBOMBILIMX IPOTrpaMMy IIO
XMMHH OCHOBHOT'O O0IIEr0 00pa30BaHus, BKIOYAIOT:

YCBOCHHE MEXIUCUUIUIMHAPHBIX (MEXIIPEIMETHBIX) TMOHSATHH, OTpa)karolIux
MaTepHaJIbHOE €AMHCTBO MUpPa U IPOLIECC NO3HAHUS (BEUIECTBO, CBOMCTBO, SHEPTHS,
SBJICHHE, HAYYHBIA (PaKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aAKOH, TEOPUs, HAOIIOACHHE,
U3MEpEHHE, UCCIIEI0OBaHNE, SKCIIEPUMEHT U ApYyTHUE);

OBJIQZICHUE YHUBEPCAJIbHBIMU YYE€OHBIMU JIEHCTBUSMHU (IIO3HABATEJIbHBIMU,
KOMMYHUKATUBHBIMH, PETYJIATUBHBIMH ), BaXKHBIMH JJISI HOBBIILIEHUS 3(P(HEKTUBHOCTH
OCBOEHHUSl COJEpXaHUs y4eOHOro mnpeamera, (OPMUPOBAHUS KOMIIETEHIIHM,
IPOEKTHO-UCCIIEA0BATENbCKON  JIEATENbHOCTH OOYy4YaloIUXCcsl B Kypce XHMHH;
CIIOCOOHOCTB UX MCMOJIB30BATh B yU€OHOM, TO3HABATEILHON U COLIMATIbHON IIPAKTUKE.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

®yMEHHUSI MCIOJIb30BATh IPUEMblI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOEHUU
3HAHUMW: PACKPBIBATh CMBICI XUMUUYECKUX MOHITHUN (BBIACISTH UX CYIIECTBEHHBIC
MPU3HAKHU, YCTAHABJIMBATH B3aMMOCBSA3b C JPYTHUMHU TOHSITUSMH); aHAJTU3UPOBATH,
CpaBHUBaTh, 0000maTh, BBIOMpPATH OCHOBaHUSA [UI  Kilaccupukanuu U
CUCTEMATU3alMM XWMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIUN; YyCTaHABIUBATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIYy OObEKTaMHU M3YUYEHUS, CTPOUTH JIOTUUECKUE
paccyxaeHus (MHIyKTUBHbBIC, I€TyKTUBHbBIC, 10 aHAJIIOTHH); TIpeaiaraTh KpUTEPUHU U
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH W TMPOTUBOPEYHS B HM3y4aeMbIX IMpoIleccax u
SBJICHUSIX; TPOBOAUTH BBIBOABI W 3aKIIOUCHHS; YMEHUS TPUMEHSTh B TpoIlecce
MO3HAHUS TOHSATHS (TPEIMETHBIE U METallpeAMETHBIC), CHMBOJIUYECKHE (3HAKOBBIC)
MOJIENI, MCTIOJb3yEeMbIE B XUMUU, MPEoOPa30BbIBATh MOJCIbHBIC MPE/ICTABICHUS —
XUMHUYECKUN 3HAK (CMMBOJI DJIEMEHTa), XUMHUYecKas (opMyraa W ypaBHEHHE
XUMUYECKON PEaKiuy — MPU PEIICHUH YYEOHBIX 3a/1ay; ¢ YYETOM 3THX MOJCIbHBIX
MPEACTABICHUN XapaKTepU30BaTh U3y4YaeMble XUMHUECKHE BEIIECTBA U XUMUYECKHE
peaKIuu.

ba3oBble mucciaenoBarejbCkue AeHCTBHA (METOAbI HAYYHOI'0 IO3HAHUA
BELECTB M SIBJICHHI):



e YMEHUS MPUMEHSATh METObl HAYYHOTO MO3HAHUS BEIIECTB U SIBJICHUM Ha
AMIHUPUUECKOM U TEOPETUUECKOM YPOBHSIX B y4EOHOM 103HABATENBHOM U IPOEKTHO-
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

e YMEHHUSI UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
NO3HaHUSI M CaMOCTOSITENIbHO CTAaBUTh BOINPOCHI; aHAJIU3UPOBATh (PAKTHI,
BBIBJIATH W (OPMYJIUpPOBaTH MpoOJIEMy, OIpenensaTh Leidb U 3aJaud,
COOTBETCTBYIOIIME PEIICHUIO MPOOJIEMBbI; Mpeajgaratb OMHUCATEIbHYIO WIIH
OOBSICHUTENBHYIO TUIIOTE3y U OCYLIECTBIIATH €€ MPOBEPKY; YMEHUS MPOBOAUTH
U3MEpEHUs] HEOOXOJUMBIX MAapaMeTpoOB, BBIYUCIECHHUS, MOJEIUPOBAHUE,
HAOMIOJICHUST U DKCIEPUMEHTHI (peajbHble W MBICICHHBIE), CaMOCTOSTEIILHO
IPOrHO3UPOBAaTh PE3yibTaThl, (OPMYJIUPOBATh OOOOIIEHHWS M BBIBOABI 10
pe3ysbTaraM IPOBEIECHHOIO OIbITa, WCCIEAOBAaHUSA, COCTABIATH OTYET O
poJeIaHHON padoTe;

Pa6ora ¢ unpopmanmeii:

e YMEHHUS OpPUEHTUPOBATHCA B PA3IMUYHBIX MCTOYHMKAX HH(popManuu
(HayyHO-TIONYJISIpHAs JUTEpaTypa XHUMHUYECKOTO COJEp)KaHUS, CIPABOYHbBIC
nocobust, pecypcel VHTepHETa); aHATU3UPOBATh MHMOPMAIMIO U KPUTHYECKH
OLICHMBAaTh €€ JOCTOBEPHOCTh U  HENPOTUBOPEUYMBOCTb, OTOHpaThb M
MHTEPHPETUPOBATh MH(OpPMALMIO, 3HAUUMYIO JUIsl PEIICHHs] y4eOHOM 3aj1auu;
YMEHHUSI IPUMEHSTh Pa3IMyuHble METOJIbI U (POPMYJIMPOBATH 3aMIPOCHI TP TOUCKE
u orbope uHpoOpMaluu, HEOOXOIUMOW Uil BBINOJIHEHHUS Y4YeOHBIX 3aj1ad;
UCIIONb30BaTh MH(POPMAIIMOHHO KOMMYHHKATUBHBIE TEXHOJOTHH U Pa3INYHbIC
MOMCKOBBIE CHUCTEMBI; CaMOCTOSITEIbBHO BBIOMpATh ONTUMAJIbHYIO (QopMy
npecTaBiIeHUs HHPOpMAIIK (CXEMBL, TpaUKu, AMArpaMMBbl, TAOIULbI, PUCYHKH
U npyrue GopMbl); YMEHUS MCIOJB30BaTh HAYYHBIN S3BIK B KAUECTBE CPEICTBA
paboTel ¢ XUMHUYEeCKOW UWH(POpMalued; TPUMEHATh MEXIPEIMETHBIE
(pusnueckre U MaTeMaTUYECKKE) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00OpEBUATYPHI,
HOMEHKJIATypy, HMCIOJb30BaTh M MPEOOpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE
CpellCTBa HATJISAHOCTH.

KoMMyHHKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eHCTBUSA:

1) ymenus oOueHust (MMCbMEHHON M YCTHOM KOMMYHHUKALIUHN):

NPEACTABIIATh MOJYYEHHbIE PE3YJIbTaThl O3HABATEIBLHON JAEATEIBHOCTH B
YCTHBIX M TIUCBMEHHBIX TEKCTax; MyOJMYHO BBICTYNATh C Mpe3eHTaluei
pPE3yIbTATOB BBIIOJHEHHUS] XUMHUYECKOTO 3KCIEPUMEHTa (HUCCIeI0BaTENbCKOM
71a00paTOPHOM MU MIPAKTUYECKON PadOThl, y4EOHOTO MPOEKTA); B XOJIE Uaiora
U (WIK) AMCKYCCHUHU 3a/1aBaTh BOIIPOCHI MO 0OCYXk/1aeMOil TeMe U BhICKa3bIBaTh
uaer, (GOpMyJIMpOBaTh CBOM MPEJIOKEHUS OTHOCHTENIbHO BBINIOJHEHUS
MIPEVIOKEHHON 3aa4H.

2) yMeHust y4eOHOTo COTpYAHUYECTBA (FPyNIOBasi KOMMYHHUKaIs):

y4acTBOBaTh B TPYNNOBBIX (opmax padOThl: IMJIAHUPOBATh OPTaHU3ALMIO
COBMECTHOU pabOoThl, ONPEEIATh CBOIO POJIb, PACIIPEACIIATD 334a41 MEXKY YICHAMU
IpYNIbl; BBIMOJHATH CBOIO 4YacTh pPalOOTHI, KOOPIAMHUPOBATH CBOMU JCHCTBHUS C
JNEUCTBUSMH APYTUX YJIEHOB KOMAH[bI, ONPEAEIATh KPUTEPUH IO OLICHKE KadecTBa
BBITIOJIHEHHOM padoThl; peniaTh BO3HUKAIOIIME MPOOIeMbl HA OCHOBE ydeTa OOLIUX
UHTEPECOB U COIJVIACOBAaHUS IMO3WLUH, y4acTBOBaTh B 0OOCYXIeHUHU, OOMEHe

MHEHUSIMHU, «MO3TOBOM ILTYypMe» U JPYTUX popMax B3auMOJICHCTBUSI.
PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS



OBnaneHue YHUBEPCAIBHBIMH  Y4YEOHBIMH  PETYJSITUBHBIMU  JCHCTBHUSIMHU
BKJIIOYAET pPAa3BUTHE CaMOOPraHW3alUH, CAMOKOHTPOJIS, CAMOKOPPEKLUUU, B TOM
quCJe:

YMEHHs pemiath ydeOHble U HCCIEOBaTEIbCKUE 3a7auyd: CaMOCTOSTEIIBHO
BBIOMpATh Croco0 pernieHus yuyeOHOM 3adauu (CpaBHUBATH HECKOJIBKO BapHAHTOB
pelieHus1, BEIOMpaTh Haubosee NOIXOIAIIUN C YYETOM CAaMOCTOSTEIBHO BbIJICICHHBIX
KpUTEpPHUEB), IUIAHUPOBAaTh CBOIO pabOTy MpH pEUIeHud Y4eOHOM  Win
MCCJIeIOBATENLCKON 3a/ladl; Ha OCHOBE IMOJIYYEHHBIX Pe3yJbTaTOB (POPMYIHPOBATH
0000IIIeHUsT U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE IIPOLIECCOB;
aHAIM3UPOBAaTh pE3YyJbTaThl: COOTHOCHUTH CBOM JIEUCTBUS C IJJAHUPYEMBIMU
pe3yJibTaTaMu, OCYIIECTBISATh CAMOKOHTPOJIb JACSATEIbHOCTU; KOPPEKTUPOBATH CBOIO
JEATEIIbHOCTh HA OCHOBE CaMOaHajIn3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIEe pe3yNIbTaThl OCBOCHHUS MPOrPAMMbI IO XUMHUU OCHOBHOTO OOIIIETO
oOpa3oBaHMsI Ha YIJIyOJIEHHOM YPOBHE HMEIOT OOIIee COAEepKATeNbHOE SIIPO C
NPEAMETHBIMUA PE3YJIbTaTaMH 0a30BOr0 YPOBHsSI, COIJIACOBAHBI MEXIy COO0OM, 4TO
MO3BOJISIET PEAIM30BbIBATh YIITyOJICHHOE U3YUEHHE KaK B paMKax OT/IEIbHBIX KJIACCOB,
TaK U B paMKax peaju3alii UHAUBUAYAITbHBIX 00pa30BaTEIbHBIX TPACKTOPUIA, B TOM
YUCJE€ HCIOJb3ys CETEeBOE B3auMMOJEWCTBHE opranuzauuu. llo 3aBepiieHuu
peanu3ali IporpaMMbl YIIIyOJIEGHHOTO YpOBHSI OOYyYarolIuecss CMOTYT JAeTajbHee
OCBOWUTH Marepuall, OBJIAJETh PACIIMPEHHBIM KPYIOM IOHATUH M METOJOB, pellaTh
3a/1ayu 00JIe€ BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIE pE3yNbTAThl BKJIIOYAIOT: OCBOEHUE OOYYAIOIIMMUCS HAy4YHBIX
3HAHWM, YMEHUM U CIIOCOOOB ACHCTBUH, crienudUUecKux I MpeIMEeTHONH 00JiacTu
«X¥UMHUS; OCHOBBI HAYUYHOT'O MBILUIEHUS; BUABI IESITEIIBHOCTH 110 MOJTYYEHUIO HOBOTO
3HAHMS, €ro MHTEpIpEeTalMy, NpeoOpa3oBaHMIO W MPUMEHEHUIO B Pa3JIMYHBIX
y4eOHBIX W pEAIbHbIX JKU3HEHHBIX YCJOBMSX; OOECIEUYMBAIOT BO3MOXKHOCTb
YCHEMIHOrO0 00y4Y€HUs Ha CIEeAYIOIIEM YPOBHE 00pa30BaHUsl.

K koniy oOyueHust B 8 kiacce y oOywaromierocs OyIyT cpOpMHUpPOBaHBI
ClIeyI0IIKe IPEeIMETHBIE PE3YJIbTaThl U3YUYE€HUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

®pACKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, METAJLJI, HEMETAJLI, aJUIOTPOIIHS, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEJIbHAsS
aTOMHAasi U MOJIEKYJSIpHAas Macca, KOJMYECTBO BEILECTBAa, MOJIb, MOJSIpHAs Macca,
MaccoBasl JI0JIsI XHMHUYECKOrOo »dJIeMEHTa B COEIUHEHUHM, MOJISIPHBIM 0O0BEM,
OTHOCHUTEJIbHAS IJIOTHOCTh Ta30B, OKCUJ, KHCIIOTAa, OCHOBAaHHUE, COJIb, aM(POTEPHbIN
okcuz, aM(pOTEpHbIA TUAPOKCH], XUMUYECKas peaKUusl, KiIacCUPUKaUUsg peaKuil:
peaxkuy COeMHEHMS], pEaKLMU PA3JI0KEHUS, peaKIUU 3aMEIIeHUs], peaKui OOMeHa,
9K30- U DHAOTEPMHUYECKUE PEAKIUH; TEIUIOBOM 3(PQeKT peakuuu; Sapo aTroma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHasg OpOWTalb, paJuyCc aToMa, XUMHUYECKas CBS3b,
NOJISIpHAss U HEMOJspHas KOBAJEHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0Jis1 BellecTBa (IPOLIEHTHAas KOHLEHTpalus) B pacTBOpE,
MOJISIpHAsE KOHIIEHTpAIMs BEIIECTBA B PACTBOPE; IEKTPOOTPULIATEIBHOCTD, CTEIEHb
OKHUCJIEHUS, OKHCIMTEIM M BOCCTAHOBUTENIH, OKHCIEHHE M BOCCTAHOBIICHHE,
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE PEaKLIMU, METO 3JIEKTPOHHOTO OanaHca;

® LJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSATH
3T MOHATHS IPY ONMCAHUU BEUIECTB U UX MIPEBPALLCHHIA;



®1CITI0JIb30BAaTh XUMUYECKYIO0 CUMBOJIUKY JUIsl COCTaBJIeHUs (OPMYJ BEUIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUN;

®ONpE/CNATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COCJAUHEHUSX,
CTEIEHb OKUCIICHUS JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAJIEKHOCTD BELLIECTB
K ONpEIEICHHOMY KIJIAacCy COCAMHEHUU MO (opMmysiaM, BUABl XMMHUYECKON CBS3U
(KOBaJIEHTHOW M MOHHOW) B HEOPTaHUYECKUX COECTHMHEHHUSIX;

®pACKpbIBAaTh CMBICI 3aKOHOB COXPAaHEHUS MacChl BELIECTB, IOCTOSHCTBA
coctaBa, llepmommueckoro 3akona JI. M. MenneneeBa, aTOMHO-MOJEKYISPHOU
TEOPUH, 3aKOHA ABOraJgpo W €ro CIEACTBHUM, NPEICTABICHUNA O HAYYHBIX METOJAX
IIO3HAaHHsA, B TOM 4YHUCIE OKCIIEPUMEHTAIbHBIX M TEOPETUYECKHX METOHax
VCCJIEIOBAHMSI BEIIECTB U U3YUYECHHS] XUMUYECKHUX PEaKLU;

® [EMOHCTPUPOBATh IIOHMMAaHHE TNEPUOAUYECKOM 3aBUCUMOCTH  CBOMICTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEeHMs B Ileproauyeckont cucreme:

®ONHCHIBATh U XapaKTepHU30BaTh TaOMMuHy0 Gopmy [lepuonndeckoii cucTeMsl
XMMHUYECKUX DJIEMEHTOB: pa3jiuyaTh NOHATHUS «TJaBHas noAarpynna (A-rpynmna)» u
«mobouHas noArpynna (b-rpynna)y», «Maible nepuoab» U «00JIbIINE TEPHUOIBD;

®COOTHOCHUTHh O0O3HaueHUs, KOTOpble MMelTcs B Tabiuue «llepuoanueckas
cuctemMa xuMmHuueckux anemeHtoB J[. M. MenngeneeBa», € 4YUCIOBBIMH
XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apA.l A/pa,
o0111ee YMCIIO 3JIEKTPOHOB U PACHPEICIIEHUE UX O SIEKTPOHHBIM CIIOSIM);

®00BSICHATh CBSI3b NOJIOKEHUS diemMeHTa B Ilepumonnueckoit cucreme ¢
pacnpesieIeHUeM 3JIEKTPOHOB IO SHEPreTHYECKUM YpPOBHSAM, IOJYPOBHSAM H
OopOUTaJISIM aTOMOB MEPBBIX YETHIPEX NEPUOJIOB;

eKJIACCU(PUIMPOBATh XMUMHYECKUE 3JIEMEHThl, HEOPraHMYECKHE BEILECTBA,
XUMHYECKHE peakiuu (MO YUCIy U COCTaBy yYacCTBYIOIIMX B PEaKLUU BEILIECTB, MO
TersioBoMy b dexTy);

® XapaKTEepPU30BaTh (OMUCHIBATh) PU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX
U CIIO)KHBIX BEIIECTB: KUCJIOPOJa, BOJOPOJA, BOJbI, OOLINE XMMUYECKHE CBOWCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHMWA M COJIEM, TEHETUYECKYIO CBSI3b MEXIy HUMH,
NOATBEPKIAAasi  MpPUMEpPaMU  MOJEKYJSPHBIX  yYpPaBHEHUH  COOTBETCTBYIOLIMX
XAMUYECKUX PEAKIIHM;

®ONUCHIBATh POJIb KUCIOPOAA, BOJOPOAA U BOABI B MPUPOJHBIX Ipoleccax, B
JKUBBIX OPraHW3Max, WX NPHUMEHEHHE B Pa3IMUHBIX OTPACISAX HPOMBIILIEHHOCTH,
BO3MOYKHO€E MCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

® 00BSICHATH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOEHMS, BO3MOYKHOCTH IPOTEKAHUS XMMHYECKUX IPEBPALLECHUNA B Pa3IMYHBIX
YCIIOBHSIX;

®BBLIYUCIIATE OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BEILECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JOJIF0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHHH,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opMysie COEAMHEHMs, HaXOJIUTb
IpOCTEHIIy0 (OpMYJTy BEIIECTBA [0 MACCOBBIM MM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJSIPHYHO KOHIIEHTPALMIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUEThl IO YPaBHEHUSIM XUMUYECKOHN peaKInu;

®[IPUMEHATh OCHOBHBIE OINEPALN MBICIUTEIBHON EATEIbHOCTH — aHAIU3 H
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTU3alluio, KIacCU(UKAIIUIO, BBISBICHHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JUISl U3YUYEHUsS] CBOMCTB BEIIECTB U XMMHUYECKUX



peakiuii, ecTeCTBEHHO-HAay4Hble METOJbl IMO3HAHUS — HaOJIOACHHE, H3MEpEHHeE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEasIbHbIN U MBICIICHHBIN) — JJI1 OCBOEHHUS Y4EOHOIO
CoJIep KaHus;

®PaCKphIBaTh CYIIHOCTh IPOLIECCOB OKUCIEHUS U BOCCTAHOBJIEHMS, COCTABIISATh
YpaBHEHUSI TMPOCTBIX OKHUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEaKUuid (METOI0M
AJIEKTPOHHOTO OalaHca);

®yCTAaHABIIMBATh CBSI3M MEXKJIYy pEAIbHO HAOIIOJAEMbIMU XUMHUYECKUMU
SBJICHUSIMU U TIPOILECCAMU, MPOUCXOSAIIMMU B MaKpO- U MHUKPOMHUPE, OOBACHSTH
IPUYUHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XMMHUYECKHUE 3HAHUS CO 3HAHUAMU
JPYTUX YYEOHBIX MPEIMETOB;

ecoOmoaTh MpaBmiia 0e30macHoi padoThl B 1a00paTOpU MPHU UCIIOIb30BAHUU
XUMHUYECKOH MOCYAbl 1 000pYIOBAHHUS, & TAKKE MpaBHia OOpaIIeHHs C BEIIECTBAMHU B
COOTBETCTBHUH C UHCTPYKIMSAMHU BBITIOJHEHUS JJA0OPATOPHBIX OMBITOB U MPAKTUYECKHUX
paboT IO MOTYUYEHUIO U COOMPAHUIO Ta3000pa3HbBIX BEMIECTB (BOJOPOIa U KUCIOPOIa),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEAEIEHHOM MacCOBOM JIOJIEM PaCTBOPEHHOTO
BEILECTBA, PEIICHUIO JKCIIEPUMEHTAIbHBIX 3a7a4 0 TeMe «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIUHEHUIN;

® IEMOHCTPUPOBAaTh  BJIAJCHHE  OCHOBAMM  XMMHUYECKOH  T'PaMOTHOCTH,
BKJIIFOYAIOILIEH yMEHMsI 0€30MacHOT0 OOpallleHUs C BELIECTBAMM, MCIIOIb3yEMbIMU B
MOBCEHEBHON JKW3HM, a TAKXKE 3HAHUE MPABUJI MOBEJICHUS B IEJSIX COepexeHus
3JI0POBbSI U OKPYKArOLIEH Cpebl.

K xoniy oOyuenuss B 9 kiacce y oOyuaromierocss OyayT cGOpMHUPOBAHBI
CJIEIYIOLIME IPEIMETHBIE PE3YyJIbTaThl U3yUYEHHS] XUMHUH HA YIIIyOJIEHHBIM YPOBHE:

®PACKpBIBAaTh CMBICI OCHOBHBIX XMMWYECKUX MMOHATHNA: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, MUOH, KATUOH, AaHUOH, 3JIEKTPOOTPULIATEITLHOCTh, CTENIEHb OKUCIICHUS,
XUMUYECKas peaklus, TerioBon 3(h(PeKT peakuuu, MoJib, MOJIIPHBIN 00BbEM, PacTBOD;

®3JIEKTPOJIUTBI, HEAIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS JUCCOLMALUS, PEaAKLHUN
MOHHOTO OOMEHa, THJPOJIM3 COJIed, OoOpaTuMble M HEOOpaTUMBIE pEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMHM, OKHUCIWUTEIb, BOCCTAHOBHTEIID,
OKHCJIEHUE U BOCCTAHOBJICHHE, 3JIEKTPOJIN3, AJITIOTPOIHUS, aM(POTEPHOCTh, XUMUYECKas
CBsA3b (KOBAJIEHTHAs, HOHHAs, METAINTMYECKasA ), MEKMOJIEKYJISIPHbIE B3aUMOACHCTBUS
(BomoponHasi cBsi3b, cuibl Ban-nep-Baanbca), KOMIIEKCHbIE — COEIUMHEHMS,
KPUCTAJUIMYECKHUE PELIeTKU (MPUMHUTHBHAS KyOuuyeckas, 00bEMHO-LEHTPUPOBAHHAS
KyOuyeckas, IpaHeLIEHTPUPOBAHHAS KyOuueckas, reKcaroHaJlbHast
IUIOTHOYNIAKOBAHHAs ), KOPPO3Usl METAJUIOB, CIUJIaBbl; CKOPOCTh XMMHUYECKOM pPEaKIIMH,
KaTajin3, XUMUYECKOE PABHOBECHE, JJIEMEHTBl XHMHMYECKOW TEPMOJMHAMHUKHU Kak
OJIHOM U3 TeopeTnYecKux ocHOB xumuu; [1J1K;

® LJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX IMOHATUNA U IPUMEHSATH
9TH MOHSTHSI IPY OMUCAHUU BEUIECTB U X MPEBPAICHHUI;

®1ICII0JIb30BAaTh XUMHUYECKYIO0 CUMBOJIUKY JUIsl COCTaBJIeHUs (JOPMYJI BEUIECTB U
YPABHEHUN XUMUYECKUX PEAKLINM;

®ONPENEATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XHUMHYECKUX 3JIEMEHTOB B
COEIMHEHUAX Pa3IU4YHOIO0 COCTaBa, NPHUHAIJIECKHOCTh BEIIECTB K ONPEACICHHOMY
KJIaCCY COEJIMHEHMM Mo (popMysiaM, BUJIbI XUMUYECKOU CBSI3U (KOBAJEHTHOM, HOHHOM,
METaJUIMYECKO) B HEOPTraHWYECKUX COCIUWHEHHUAX, 3aps] HMOHA MO XHWMHUYECKOU



dbopmyie, xapakTep cpeabl B BOJHBIX PaCTBOpPAaX HEOPTAHUYECKUX COSAMHEHUH, THII
KPUCTAJUTNYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

epackpeiBaTh cMbichn llepuogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €T0 MTOHUMAHUE:

®ONUCHIBATh U XapakTepu3oBaTh TabiuuHyto ¢popmy [lepuoanueckoil cucTembl
XUMHUUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATUS «A-rpynna» u «b-rpynmay, «manbie
NEPUOJIB) U «OO0NBIINE TIEPUOIBIY;

®00BSICHATh CBSI3b INOJIOKEHUS 3nemeHTa B Ilepumonnueckoil cucreme ¢
pacrpesieIeHUEM DJJICKTPOHOB IO JSHEPreTUYECKUM YPOBHSIM, TMOJYPOBHSM U
OpOUTANISIM aTOMOB MIEPBBIX YETHIPEX MEPUOJIOB;

®BLIJICIIATh OONIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HUX
COCJIMHEHUN (KUCIOTHO-OCHOBHBIX W OKHCIHUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOMCTB
OKCHJIOB ¥ THIPOKCHIOB) B IPEEIax MaJIbIX IEPUOJIOB U IIIaBHBIX MOATPYIII C yYETOM
CTPOCHHUS UX aTOMOB;

®pacKpbIBaTh CMBICJ TEOPUHU 3IEKTPOIUTHUECKON TMCCOLMALINY, 3aKOHA ['ecca n
€ro CJIeJICTBUH, 3aKOHA JIEUCTBYIOLIUX MaccC, 3aKOHOMEPHOCTEH U3MEHEHUS CKOPOCTH
XUMHUYECKON pEaKkluM, HaMpaBJICHUS CMEIIECHUS XUMHUYECKOrO0 paBHOBECHUS B
3aBUCUMOCTH OT Pa3IM4HbIX (PaKTOPOB;

ekaccu(PUIUpPOBaTh XUMHYECKHE HJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKUE Peakinu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEaKlMU BEIIECTB, IO
TerioBoMy 3G (eKTy, Mo arperaTHOMy COCTOSIHHIO PEareéHTOB, MO HM3MEHEHHUIO
CTEICHEW OKHUCICHUSI XUMHUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa);

®XapaKTepHu30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOICTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPraHWYECKUX COCIUHEHMM, MOITBEPKIas 3TO OINHCAHHE
MpUMEpaMHi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKkuui;

® COCTABJISITh YPABHEHUS: DJIEKTPOJIUTUYECKON TUCCOLMAlMU KUCIIOT, IIEJI0YEH 1
COJICH; TOJHBIE M COKpAICHHBbIC YPAaBHEHUS PEAKIUNA HOHHOTO OOMEHa; peakilvid,
MOATBEPKAAIONIUX CYIIECTBOBAHWE TEHETHYECKOM CBSI3M MEXKIY BEIICCTBAMMU
Pa3JIMYHBIX KJIACCOB;

®paCKpPBIBATh CYIIHOCTh MPOLIECCOB THAPOIIU3A COJICH MOCPEACTBOM COCTABICHUS
KPAaTKUX MOHHBIX M MOJICKYJISIPHBIX YPaBHEHHUH peakiinii, CyIIIHOCTh OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMM TMOCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOTO OaliaHca
ATUX PEAKLINM;

e [IpE/ICKa3bIBaTh XapaKTEP CPelibl B BOJIHBIX pACTBOPAX COJEH;

®XapaKTepHU30BaTh (OMUCHIBATH) (DU3NYECKUE U XUMUUYECKUE CBOMCTBA MPOCTHIX
BeleCTB (KUCIOPO/, 030H, TpaduT, aamas, KpeMHu#, 6op, a3oT, ¢pocdop, cepa, XJiop,
HaTpUi, KMk, MarHWi, KajJbllUHd, aJTIOMUHUM, XEJIe30, MeJb, IIMHK, cepedpo) H
00pa3oBaHHBIX MU CJIOKHBIX BEIIECTB, B TOM YHCJIEC X BOJAHBIX PACTBOPOB (aMMHAK,
XJIOPOBOZIOPOJI, cepoBoopo, okcuanl yriaepoaa (II, IV), kpemuus (IV), azota (1, 11,
I, 1V, V) u docdhopa (I, V), cepm (IV, VI), cepHucras, cepHas, a3oTHad,
dbocdhopHas, yroiapHas, KpeMHHEBasi KUCJIOTHI, OKCUbI U TUIPOKCUIBI METaIOB [A—
IHA-rpynn, amomunus, menu (I1), nunka, xenesza (11 u I11));

®IIOSICHATH COCTaB, OTJCJIbHBIE CIOCOOBI TOJYYECHHUS W CBOMCTBA CIIOXKHBIX
BEIIECTB (KHUCJIOPOJCOAEpKAIIME KHUCIOTHl XJopa, a30THCTasi, OOpHas, yKCycCHas



KHUCTIOTBI U uX conu, rajgoreHunbl kpemuus (IV) u docdopa (III u V), okcun u
ruapokcu xpoma (II1), nepmanranart kanus;

® OIKCHIBATh POJIb BAKHEUIIIMX M3y4aEMbIX BELIESCTB B MPUPOAHBIX MPOIlECccax,
BIIMSIHUE HA >KUBBIC OPTraHU3Mbl, TPUMEHEHHUE B PA3JIMYHBIX OTPACISX IKOHOMUKH,
UCITIOJIb30BAHUE JJI CO3/IaHUs COBPEMEHHBIX MaT€PUAIOB U TEXHOJIOTHIA;

®[IPOBOJIUTh PEAKIIMH, IMOJTBEPKIAIONINE KAYECTBEHHBIN COCTAaB Pa3IUYHBIX
BEI[ECTB, PACIO3HABATH OMBITHBIM IMYTEM COJICPKAIIUECS B BOJAHBIX PACTBOPaX MOHBI:
XJIOpUa-, OpoMua-, noaua-, cyiabdar-, pocdar-, kapOoHaAT-, CHIMKAT-, CYIbPHUT-,
Cynb(ua-, HUTpaT- ¥ HUTPUT-UOHBI, TUIPOKCUI-UOHBI, KATHOHBI AMMOHWSI, MarHus,
KaJIBITUS, aTFOMUHUS, Kese3a (2+) u xkenesa (3+), menu (2+), ITMHKa;

®00BSCHITh U MPOTHO3UPOBATh CBOMCTBA BaKHEHIIUX M3YYaE€MbIX BEILECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUSI, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXXHOCTb TNPOTEKAHHS XUMUYECKHUX TMPEBpPALICHUNH B Ppa3IMYHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHMHUYECKOW KUHETUKU U
TEPMOJUHAMUKY;

®BBLIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0 W MOJIIPHYIO MacChbl BEIIECTB,
MacCOBYIO JIOJIF0 XMMUYECKOT0 3JIEMEHTa M0 (pOpMyJIE€ COETUHEHHS], MACCOBYIO JOJTIO
BEILIECTBA B PACTBOPE, MOJBHYIO [OJII0 XUMHUYECKOTO 3JIEMEHTA B COEIUHEHHH,
MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE, HAXOIUTh MPOCTEHITYIO (OpMYITy
BEILIECTBA MO MACCOBBIM WJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB, MPOBOJUTH PAcCUeThl IO
YPaBHEHUSIM XHMHYECKHX PEaKIUi C YYETOM HENOCTaTKa OJHOTO W3 PEareHTOB,
MPAKTUYECKOTO BBIXOJA TMPOJYKTa, 3HA4YECHHsS TerioBoro »sd@dexra peakiuw,
OIPEENATh COCTaB CMECEH;

eCco0JII0IaTh TIpaBUiia 0e30MacHON paboThl B TaOOpATOPUU TIPHU MCIIOIH30BAHUU
XUMHUUYECKOM MOCY/Ibl U 000pYJ0BaHUS, & TAK)KE MpaBuiia 0OpaIieHus ¢ BeleCTBaMU B
COOTBETCTBHUM C MHCTPYKIUSIMH BBIMOJHEHUS JTA00PATOPHBIX OMBITOB U MPAKTUYECKUX
paboT MO MOTYUYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMUAKA U YTIIEKUCIIOTO
raza) M peEUIeHUIO SKCIEPUMEHTANIbHBIX 3a7ady [0 TeMaM Kypca, MPeICTaBIAThH
pe3yJbTaThl AKCIIEPUMEHTa B (hOpMe BBIBOJIOB, JOKA3aTEILCTB, rpa)uKOB, TAOIUI] U
BBISBJISIT AMIIUPUYECKUE 3aKOHOMEPHOCTH;

®IIPUMEHSITh OCHOBHBIC OIEpPallUM MBICIUTEILHOU JEATeIbHOCTH (aHAIU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIICHHE, CHCTEMATHU3alldi0, BBISBICHHUE IPUYHMHHO-
CJICICTBEHHBIX CBSI3€H) MPH U3YYECHUU CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIHA,
BJIaJICTh €CTECTBEHHO-HAYUYHBIMM METOJaMU MO3HaHUs (HAOIIOJIEHUE, U3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

e IPUMEHSITH MpaBuia 0€30MaCHOTO OOPAIIEHHS C BEIIECTBAMU, UCIIOJIH3YyEMbIMU
B TOBCEIHEBHOM »W3HU, MpaBWwia MOBEACHUSI B IEIAX cOEpexKeHUs 310POBbI U
OKpYJKarolel IPUPOJHOU Cpeabl, MOHMMaTh Bpes (OMacHOCTh) BO3JCUCTBUS Ha
JKUBBIE OPTraHW3Mbl OIPEJEICHHBIX BEIIECTB, MOSCHATH HAa MPUMEpPax CHOCOObI
YMEHBIIICHUSI U TMPEIOTBPAILCHUS] UX BPEIHOTO BO3JEHCTBUS, 3HAYCHUE >KUPOB,
OeJIKOB, YIJIEBOJIOB /IJIsi OpTaHU3Ma YeJIOBEKa;

®ICTIOJIB30BaTh TOJYUYEHHbIE MpEACTaBiIeHUs O cdepax MnpodeccuoHaNbHOU
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJOTHUSIMHU, KAK OCHOBY
UIsi TPO(ECCUOHAIBHOW OpPUEHTAIMM ¥ JUIsl OCO3HAHHOTO BBIOOpA XHMHHU Kak
NpO(HUIBHOTO MpeAMETa MPU MPOJOJIKEHNH 00yUYeHHUsI Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus;



®y4yacTBOBaTh BO BHEYPOUHOW MPOEKTHO-UCCIIEIOBATEIBCKON AEATEIbHOCTU
XUMUYECKOM M XUMHUKO-3KOJOTMYECKOM HANpPaBJICHHOCTH, NPUOOPECTH OMBIT
MPOBEJICHUS YUEOHBIX UCCIEAOBAHUN B YCIOBUSAX 00pa3oBaTEIbHBIX OpraHU3aluid, a
TaKkKe opraHu3anui (IEHTPOB) JOMOJHUTEILHOTO 00pa30BaHus JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM K n dyeKkTpoHHbIE (LM pPOBbLIE)
n/n NMPOrpamMmbl Bcero OHTPOJILHBIE PaKTHYeCKHe o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbI padoThI
Paznea 1. IlepBoHayaibHble XUMHYECKHE TOHSATHUS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHMS U IPAKTUYECKOU 6
NEeATEILHOCTH YeI0BEKa
1.2 BemiectBa 1 XuMHuecKue peakiuu 19 1 2
Wroro mo pasneny 25
Pa3nen 2. BaxkHeiilne npeacTaBuTe I HEOPraHu4eCKHX BellleCTB
Bozayx. Ilonsarue o ra3ax.
2.1 oy 14 1 1
Kucnopoa. Oxcubt
29 Bomopona. IlousiTue o kucmorax u 6 1
' COJISIX
Bopna. PactBopsl. Ilonsrtue 06
2.3 A p 12 1 1
OCHOBaHHUIX
OCHOBHBIE KJIaCChI
2.4 o 14 1 1
HEOPraHWYECKUX COCTMHEHUM
Hroro mo pasneny 46

Pazpnen 3. Ilepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /[. . MengeseeBa. CTpoeHune aToMOB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaAKIIUU

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema 14

3.1
XUMHUYECKHX 3y1eMeHToB J[. 1.
MenneneeBa. CTpoeHue aroma
XumMudecKkas CBS3b.
3.2 OKHUCIUTENbHO- 12 1
BOCCTAaHOBHUTEIIbHBIC PEAKITHH
Hroro no pazneny 26

PeszepBHOe Bpemst 8



OBIIEE KOJIMYECTBO YACOB I1O

105

ITPOTPAMME

9 KUIIACC

Ne

HaumeHoBaHue pa3iesioB U TeM IPOrPaMMBbl

KoaudecTBO 4acoB

Kourpoabnbie IIpakTnuyeckue

DJIeKTpOHHbIe (LM (ppoBbIE)

n/n Bceero DaGOTLI DaGOTLI o0pa3oBaTe/ibHbIE PeCypchbl

Pa3nen 1. BemecTBO M XuMHnuecKkasi peakiuus

1.1 | IloBropenwue u yriryOyeHHE 3HAHUN O BEIIECTBE 8

12 OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHHS 14 1 1
XUMHUYECKHUX PEAKITHIA

13 DNEKTPOTUTHYECKAS JUCCOITAIUS. XUMHUCCKUE 12 1 2
pEaKIuu B pacTBOPax

Hroro no pazgeny 34

Pazjen 2. HemeTa/uibl M HX COeIMHEHUSA

21 OO0m1as XxapakTeprucTUKa XUMHUECKUX DJIEMEHTOB 6 1
VIIA-rpynnsl. ["anorensl

29 Ob6mas XapaKTePUCTHKA XMMHYECKHX DJIEMEHTOB 6
VIA-rpynnel. Cepa u €€ coeAMHEHUs

23 OO01mas xapakTepuCcTHKa XUMUYECKUX PIIEMEHTOB 10 1
VA-rpymmsl. A30T, pocdop U uX COeTUHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX DJIEMEHTOB

2.4  IVA-rpynmsl. Yriepoa u KpEMHHN, HX COSTUHEHHS. 11 1 2
bop

Wroro no pazneny 33

Pa3zpnen 3. MeTauibl 4 MX COeIMHEHUS

3.1  OOmwue cBOWCTBAa METAJIJIOB 5

3.2 | Baxseilmme METaJUTBl M KX COSTUHEHUS 15 1 2

Hroro mo pasneny 20

Paznen 4. Xumus 1 oKpyskamomas cpeia

41 BemectBa u MaTepuaJibl B KU3HH YeNOBEKA. 5
OCHOBBI IKOJIOTUYECKOM IPaMOTHOCTH

Hroro no pazaeny 5




Paszgea 5. O0001menue 3HAHMIA

5 [ToBTOpeHUe 1 06001IeHNE 3HAHUN OCHOBHBIX 5 5
pazaeiioB KypcoB 8—9 KiaccoB

Hroro 1o pasjueny 10

PesepBHOE Bpems 8

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 105 11




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

e["abpuensn O.C., OctpoymoB N.I'., CagkoB C.A. Xumus 8 kiacc.
[IpodunbHeli ypoBeHb. - M. «IIpocBerienne»

e["abpuensn O.C., OctpoymoB N.I'., CiagkoB C.A. Xumus 9 kinacc.
[TpodunbHbI ypoBeHb. - M. «IIpocBemnieHue»

eEpemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlynun B.B. Xumus.
Yrnyonéunsiit ypoBens. § kinace U3narenscto poda

eEpemun B.B., Ky3smenko H.E., Ipo3noB A.A., Jlyaun B.B. Xumusi.
Yrnyonéunsiit ypoBens. 9 kinace UznarensctBo poda

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
e[abpuensn O.C., SAmykoBa A.B. "Xumus. 8-9 kiaccel. Metoauueckoe
nocoobue" - M. JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

o Xumusi XuMUYeCcKas HayKa 1 00pa3oBaHUE B
Poccun http://www.chem.msu.su/rus

o Xumus u JXKuzup — XXI Bek http://www.hij.ru

e[ azera « XUMHS» U CAUT I YUUTENS «S Uy HA YpOK
xumun» http://him.1september.ru

eChemNet: nopran pyHIaMEHTaIbHOTO XUMHUYECKOTO
oOpaszoBanms http://www.chemnet.ru

o AJIXUMUK: caiit JI.FO. AnukGeposoii http://www.alhimik.ru

¢ OCHOBBI XUMHUH: 00pPa30BaTEIbHBIN CAUT IS IIKOJIBHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

o Xumus B OTkpsiToM Kosuiemke http://www.chemistry.ru

eWebElements: oHaiiH-ClipaBOYHUK XUMHUYECKUX JIEMEHTOB
http://webelements.narod.ru

eBupTyanbHas xuMudeckas mikoJja http://maratakm.narod.ru

e3aHnMaTenbHas XUMHS: Bce 0 MeTamtax http://all-met.narod.ru

eMup xumuu http://chem.km.ru

eKomteknns « EcTeCTBEHHOHAayYHBIE DKCIIEPUMEHTBD): XUMHUS
http://experiment.edu.ru

o XuMHUS 11 BCEX: MIUTIOCTPUPOBAHHBIE MaTepUaIbl 1O OOIIEH,
OpraHMYeCcKOi u Heopranmdeckoi xumuu http://school-sector.relarn.ru/nsm/

e DJIeKTpOHHAasi OUOIMOTEKA MO XUMUH U
texHukehttp://him.1september.ru

e[lepuonnueckas cuctema siemeHToB http://periodictable.ru/

ePeriodic Videos http://periodicvideos.com/

e MuHepastsl ¥ TOpHBIE TTOpo 6l hitps://catalogmineralov.ru/mineral/
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