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IlepBoHaYabHBIC XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMHUM B KU3HHM YEJNOBEKAa. XUMHSA B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKHME CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeTOJax MO3HAHMWS B XUMHHU. UHCTHIE BEIIECTBA U CMECH.
CriocoOnlI pasziesieHus cMeceil.

ATOMBI W MOJEKYNbl. XHUMHUYECKHE DJIEMEHTbl. CHUMBOJBI XHUMUYECKHUX
aneMeHTOB. IIpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunueckas dopmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAass aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COSMHEHHUU.

KonmnuectBo BemectBa. Monbs. MossipHas macca. B3anmMoOCBSI3b KOJIMYECTBA,
Macchbl M YHCIA CTPYKTYPHBIX €IuHUIl BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUM.

Ou3NYECKUEe U XUMHUYECKUE SIBICHUS. XUMHUYECKas peakiuus U €€ MPU3HAKU.
3aKOH COXpaHEHHS MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Knaccudukarus
XUMHUYECKUX peakuuii (COeTuHEHUs, pa3ioKeHHs, 3aMEIICHHs], 0OMEHA).

Xumuueckuit IKCnepumerm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, MpaBwiiaMu paboThl B JabopaTopuu U
npuémMamMu oOpaleHusi ¢ 1abopaTOpHBIM 000PYJIOBAaHUEM, U3YUEHUE U OTHCAHHE
dbu3nuecknux CBOMCTB 00paslloB HEOPTraHWYECKUX BEIIECTB, HAOIOJCHUE
dbusznyeckux (IJIaBjieHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAlUsI BOJbI) U XMMHUUYECKUX (FOpEHHE CBEYH, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJIa C KHCIIOTOW) SIBICHUHN, HAOIIOICHUE U
ONMHMCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakuui (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUAOM Oapus, pa3jioxKEHUE THUIPOKCHUIA
meau (I1) mpu HarpeBaHuu, B3aMMOACHCTBHE XKeie3a ¢ pactBopom cosu mean (1),
U3Yy4YEeHHE CIOCOOOB pa3fesieHHs CMECEil: ¢ MOMOIIbI0 MarHura, (QuIbTpoBaHUE,
BBITIAPUBAHUE, TUCTWUIALNSA, XpoMaTorpadusi, MPOBEICHNE OYNUCTKUA MOBAPECHHOMN
coid, HAOMIOJEHWE ©  ONHCAaHWE  PE3YJBTATOB  TPOBEJCHUS  OIIBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHsSI MACChl, CO3JaHUE MOJEIEN MOJEKYI
(IIapocTep>KHEBBIX).

Bakueiumne npeacTaBuTe I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — sneMeHT M mpocToe
BeniecTBO. HaxoxneHue kuciaopojga B MpupoAe, (PU3MYECKHe W XHUMHYECKHE
cBoiictBa (peakiuu rtopeHusi). Oxcunbl. [lpumenenne kuciaopoma. CrocoOsI
MOJIy4eHHUs KHCJIOpoJia B JabopaTopur U NPOMBIIUICHHOCTH. KpyroBopot
kucnopoaa B npupoje. O30H — autoTpornHas MoaudUKAIS KACIOPOIa.



TemnoBoli 3 (eKT XUMHUYECKON peaKInHu, TEPMOXMMUYECKUE YypaBHEHUS,
9K30- M BHJIOTEPMUYECKHE peakuud. TOIUIMBO: yrojdb M METaH. 3arpsi3HEHHe
BO3/lyXa, yCUJIEHUE MapHUKOBOTr0 3 dexTa, pa3pyieHrue 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxkaeHne Boopoa B IpUpoe,
bu3nuecKkre 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI TorydeHus. KucioTsl
Y COJIH.

MousipHbiil 00b€M ra30B. Pac4€Thl 0 XUMHUYECKUM YPABHEHUSM.

Odusnyeckue CcBOWCTBA BOAbl. Boma kak pactBoputens.  PacTBopsl.
HacpilieHHble ¥ HEHACBIMIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10J1s1 BEIIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOJbI. OCHOBAHMUSI.
Ponp pacTtBOpoB B Ipupozie U B *KU3HU 4yenaoBeka. KpyroBopor BoAbl B mpHUpPOJE.
3arpsisHEHUE MPUPOIHBIX BOA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccudukarmus Heopranmuecknx coenunenuit. Oxkcunbl. Knmaccudukarus
OKCHUJIOB:  cojieoOpa3yromniye  (OCHOBHBIC, KHUCIOTHBIE, aMQpOTEepHbIE) U
HecosieoOpasyromue. Homenknatypa okcupoB. Dusnueckue W XHMUYECKUE
CBOMCTBA OKCUIOB. [lonyyeHne okCuaos.

OcnoBanusi. Kiaccudukanuss oOcCHOBaHMIA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHul. PU3MUECKHME U XUMHUYECKUE CBOMCTBA
ocHOBaHuM. [loyyenne ocHOBaHUM.

Kucnotel. Knaccudukarmus kucnor. Homenknatypa kuciot. @usnyeckue u
XMMHUYECKHE CBoMcTBa KuHCIOT. Psn axktuBHocth MetauioB H. H. bekerosa.
Ilony4yeHne KUCor.

Commu. Homenkiarypa coneil. @U3N4eCKe U XUMUYECKUE CBOWMCTBA COJIEH.
ITonmyuenue conen.

['eneTnyeckast CBA3b MEXAY KiIacCaMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuit IKCnepumenm:

KAueCTBEHHOE OINPEIEICHUE COAEPKAHUSA KUCIOPOAa B BO3AYXE, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHUE M HW3YYEHUE CBOWCTB KHCIOpOAa, HAOIIOEHHE
B3aUMOJICMCTBHUSI BEHIECTB C KHUCIOPOJOM M YCIOBUS BO3HMKHOBEHUS U
MpeKpalleHus ropeHus (Imoxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB U OMIMCaHHe
WX CBOICTB, TOJydeHHE, cOoOMpaHue, pAaclO3HABaHHE U W3YYCHHE CBOWCTB
BOJIOpoJia (TopeHue), B3auMo aeicTBre Bojopoaa ¢ okcuaom meau (1) (Bo3moxkHO
MCI0JIb30BaHUE BUJIEOMATEPUAIIOB), HA0JI0IeHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM
1 monb, wuccregoBaHHE OCOOEHHOCTEW pPAaCTBOPEHHUS BEIIECTB C Pa3IMYHON
PacCTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEAECIEHHOW MAacCOBOM JI0JIEU
pPacTBOPEHHOTO BEIIIECTBA, B3aMMOJICMCTBUE BOJbBI C MeETaulaMu (HaTpUeM U
KaJibueM) (BO3MOXHO  HCIOJb30BaHUE BHJIEOMATEPHUATIOB), HCCIEIOBAHUE
00pa310B HEOPraHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB, HAOIIOACHHE U3MEHEHUS
OKpacCKH MHJIMKATOPOB B pACTBOPAxX KUCJIOT U IIEJIOYEH, N3yUEHHUE B3aUMOACHCTBUS



okcuna memu (1) ¢ pacTBOpoM cepHOM KHCIOTBI, KUCIOT C MeTaJUlaMH, PeaKIui
HEUTpAIM3alMK, TOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTajuia APyruM U3 pacTBOPA COJIM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a[1a4 110 TEME
«BaxxHenmme Kiaccbl HEOPraHMYECKUX COCTUHEHUI.

Iepuoguueckuin 3axkoH u Ilepuogmyeckasi cucreMa XHUMHYECKHUX
iemenTtoB JI. WU. MenpaeneeBa. CrpoeHne aTomMoB. XMMHUYECKAsi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHbIC PeaKIUN

[lepBbie MOMBITKH KJIACCU(PUKAMKA XUMHUYECKHX 3JIeMEeHTOB. IloHsAtue o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJIOYHbIE W IEJIOYHO3EMENbHbIE METalIbI,
TaJIOTeHbI, THEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aM(pOTEPHBIC OKCUIBI
U TUIPOKCHIBI.

ITepnoguueckuit 3akoH. [leproanueckas cucteMa XUMHUYECKUX AJIEMEHTOB /],
N. MenneneeBa. Kopotkomnepuoanas u jymmaHoneproanas ¢hopmel [lepuonnyueckoit
cucrteMbl xuMuueckux snemeHTtoB J[. M. MenneneeBa. Ilepuonsl u rpyImisbl.
DU3NYECKUN CMBICIT TOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHUE
ANEKTPOHHBIX  000704Yek  aroMoB TepBhiX 20 XMMHYECKMX  DJIEMEHTOB
Ilepnognueckon cucremsr [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA MO €ro nosjoxeHuto B [lepuoanueckon cucreme 1. . Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHs paauyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIaM U MEPUOAAM.

3nauenue [lepuoguyeckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB U1 pa3BUTHA Hayku U mpaktuku. [[. M. MenneneeB — yd€HbIM U
IpaXJIaHUH.

Xumuueckas cBaA3b. KoBaneHTHas (TOJisipHAasi M HEMOJISIPHAS))  CBS3b.
DIEKTPOOTPUILIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAsI CBS3b.

Crenenb  okucieHusi.  OKUCIUTETbHO--BOCCTAHOBUTEIbHBIC pEeaKuuu.
[Tponieccrl OKUCIEHUS U BOCCTaHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe oOpa3loB BEIIECTB METAJIOB M HEMETaUIOB, B3aUMOJIEHWCTBUE
TUAPOKCHIA LHHKA C PACTBOPAMHU KHUCJIOT M IIEJIOYEH, MNPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuy paszioKeHHUs, COCTUHEHUS ).

Mexcnpeomemmnuie cea3u

Peanuzanus MeXnpeIMETHBIX CBA3€H MNpuU HM3yYeHUM XUMHM B 8 Kiacce
OCYIICCTBIISIETCS 4epe3 MCIOJb30BaHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHSATUMN, SIBJSIOMIUXCA CUCTEMHBIMU JJII OTJAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OO1e ecTecTBEHHO--HAYYHbIE MOHSTUSA: HAY4HbIN ()aKT, TUIOTE3a, TEOPHS,
3aKOH, AaHajJW3, CHUHTE3, Kiaccu(uKaius, TM[ePUOTUIHOCTb, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duzuka: Matepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/1, U30TOIbI,
pPaliOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUN 3apsi, BEIIECTBO, TEJO0, OO0BEM,
arperaTHoe€ COCTOSHHE BEIeCTBa, ra3, (PU3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEeHHUs, KOCMOC, IIaHeThI, 3BE31b1, COHIIE.

buonorus: hotocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAJIbI, TOPHBIE TTOPO/IbI, ITOJIE3HbIE
MCKONAaeMbI€, TOTUTMBO, BOJIHbIE PECYPCHI.

9 KJIACC

BemecTBo H XMMH4YECKasl peakus

[leproauueckuit 3akoH. [lepuonnyeckas cuctemMa XUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CTtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIHsl, KAJbIUSI U UX COCIUHEHUI
B COOTBETCTBMM C TIOJOKEHHEM »dJeMEeHTOB B Ilepumomuueckoil cucreme W
CTPOEHUEM HX aTOMOB.

CrtpoeHue BeliecTBa: BHUAbl XMUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKHUX
pPEETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAUIMXCS K pa3IMYHBIM KJacCaM HEOPraHWYEeCKUX
COCIMHEHUI, TEHETHYECKask CBA3b HEOPTaHMUECKUX BEIIECTB.

Krnaccudukamnuss XuMHUeCKUX peakiuii Mo pa3IndHbIM Mpr3HaKaM (TI0 YUCITY
U COCTaBy Yy4YaCTBYIOIIMX B PpEAKLUMU BEUIECTB, MO TEIUIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEH OKHMCIEHHUS] XMMHUYECKHUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YUaCTHIO KaTajau3aTopa). DK30- ¥ SHAOTCPMUYECKHE PEaKIINU, TEPMOXUMUYECKUE
ypaBHEHUSI.

[Tonsitue o ckopoctu xumuueckod peakiuu. [loHsaTne o0 oOpaTHUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U TeTepOreHHbIX
peakuusx. [lonstue o karanuze. llonsaTre 0 xXuMuueckoM paBHOBeCHH. DaKTOPBI,
BIIMSIIONINE Ha CKOPOCTh XHMHYECKOW PEAaKIUH M TIOJOXKEHHE XUMHUYECKOTO

paBHOBECHS.
OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHON peakuu. CocraBnenue YpaBHEHUN

OKHMCIINTCIIBHO--BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ C HCIIOJIB30BAHUEM METOAAa
QJICKTPOHHOI'O OanaHca.



Teopust 37EKTPOIIUTUYECKON TUCCOLMALMH. DAEKTPOIUTHI U HEIJEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXxaHW3M IHCCOLMALMM BEIIECTB C PA3IUYHBIMU BHJIAMHU
xumudeckou cBsi3u. CreneHp auccouuanuu. CUiabHbIE U C1a0ble 3JEKTPOIUTHI.

Peakiiun noHHOrO OOMeHa. Y CnoBUsl MPOTEKAHUS PEaKMii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIEHHbIE HWOHHBIE YypaBHEHHS peakuuil. CBOHCTBa KHCIOT,
OCHOBAaHUM U COJIEW B CBETE MPEICTABICHUIN 00 ANMEKTPOIUTHYECKON JUCCOLUALINN.
KauectBennsble peakiuy Ha noHBI. [IoHsTHE O TUAPOIN3E CONEN.

Xumuueckuit IKCnepumMeHm:

O3HAKOMJICHHE C MOJEISMH KPUCTAJUIMYECKUX PEMETOK HEOPraHUYECKUX
BEUIECTB — METAJJIOB M HEMeTalioB (rpaura M aimasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), HCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIUHU OT
BO3JEHCTBUSL  pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOJHOCTH
pPacTBOPOB BEUIECTB, MPOIIECcCa AUCCOLMALIUN KUCIIOT, IEJIOUEl U coJielt (BO3MOKHO
WCIIOJIb30BAaHUE BHJIE0 MAaTEpUaOB), MPOBEAEHUE ONBITOB, HWILIOCTPUPYIOLIUX
OpU3HAKK TOPOTEKaHWs peakuuid MOHHOrOo oOMmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHHE Ta3a, 00pa3oBaHHE BObl), OMBITOB, WJUIIOCTPUPYIOMIUX TMPUMEPHI
OKHUCJIMTENIbHO-BOCCTAHOBUTENbHBIX pEaKUUid (TOpeHue, peakluud pas3iioKeHHUs,
COCJIMHEHUS), pAacClO3HABAHWE  HEOPraHMYECKUX  BEIIECTB C  MOMOLIBIO
Ka4eCTBEHHBIX PEAKIMH HA UOHBI, PELICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTa/uibl 1 X COeAUHEHHUS

OOmas xapakTepucThka rajoreHoB. (OcoOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHuss. CTpoeHue U (pu3nyecKkue CBOWCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMUYECKHUE CBOMCTBA HA MTPUMEpPE XJIOopa (B3aUMOICHCTBHE
C MeTaJUlaMH, HEMEeTaJulaMH, Iiesodyamu). Xsoposogopoxa. CoussiHas KUCIOTa,
XMMHYECKHE CBOMCTBA, IOJy4YeHUE, NpuMeHeHue. JleicrBue xiopa U
XJIOPOBOJIOPO/ia HA OPTaHU3M YeJIOBEKA. BaykHeume X0puibl U UX HAXOKICHUE B
IPUPOJIE.

O6mas xapakrepuctuka 37aeMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapakTepHbIE CTENeHu OkucieHus. CTpoeHue u (pu3nyecKkue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJJIOTPOITHBIE MOIU(UKALIUN KUCIOPOIa
U cepbl. XuMHUecKre cBoicTBa cepbl. CepoBOJOpOa, CTpoeHue, (Pu3ndecKkue u
XUMUYECKHE CBOMCTBA. OKCUABI CEPbl KaK NPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nuecKkue 1 XMuMUYECKUe CBOMCTBA (00IIHME KaK MpPeICTaBUTESI
KJlacca KHUCIOT U creuuduueckne). XUMUUYECKUE PEaKIUM, JIeKalllue B OCHOBE
IPOMBILIUIEHHOTO CIIOCO0a MOJIydeHUs CepHOM KucioThl. [IpumeHeHue cepHOil
KUcHOThl. COJM CEpHOM KHUCIIOTHI, KAYECTBEHHAs peakUus Ha Cylb(aT-hoH.
Haxoxnenue ceppl m €€ COENMHEHMM B IpUPOJE. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIOLllEH Cpelbl COENMHEHUSAMH Cepbl (KUCIOTHBIE MAOXKAW, 3arpsA3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MPeJOTBPAILECHUSI.



OOmast xapakrtepuctuka 3meMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTpaHEHHE B MPHUPOJE,
¢uznyeckue U xumuueckue cBoiicrsa. Kpyrosopor a3ora B npupoge. AMMHAK, €T0
(¢u3nyecKue U XMMUYECKHE CBOMCTBA, MOJIydeHUe U npuMeHeHue. Coiiu aMMOHMUS,
uX (PU3NYECKUE U XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MOJydeHue, (PU3NYECKHEe U XUMUYECKHUE
cBOiicTBa (0OOLIME KaK MpPEICTaBUTENs Kiacca KHCIOT M CHEeHH(HUYECKUeE).
Hcnons3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX YI00pPCHUIA.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COCAMHEHUSAMHU a30Ta (KUCIOTHBIE
JOXAHU, 3arpsA3HEHHE BO3yxa, MOYBBI M BOJOEMOB). PDocdop, amioTpornHbIe
monudukaruu ochopa, Guznyeckne u xumuueckue cBoiictBa. Oxcup docdopa
(V) u dochopras kucinora, pu3MUECKUE U XMUMHUYECKUE CBOWMCTBA, TOJIYYCHUE.
Hcnonb3oBanue GocharoB B kKauecTBE MUHEPATILHBIX YI00pEHUH.

OO6mas xapakrtepuctuka 3aeMeHTOB |VA-rpynmbel. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTepPHbIE CTENEHU OKUCIICHUA. Y TIIEpPO/l, AJTIOTPOIHbBIE MOIU(DUKAIIIH,
pacnpocTpaHeHue B MpUpoje, (PU3MUYEeCKUe U XUMUYECKUE CBOWMCTBA. AICOPOLIHUSL.
Kpyrosopor yraepoma B mnpupoge. Okcuabl yriaepoaa, uX (U3NYECKHE U
XUMHUYECKUE CBOWCTBA, JEWCTBHE HA JKUBBIE OPraHU3Mbl, IIOJIy4EHHE U
NpUMEHEHHE. DKOJOTHMYECKHe MPoOJIeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepona (1V),
TUINO0TE3a TJIOOAJIBHOrO MOTEIJICHUS KJUMaTa, MapHUKOBBIM 3(dekT. YrosbHas
KHACIOTa U €€ COoJM, UX (PU3MYECKue M XHUMHUYECKHE CBOWMCTBA, MOIYYECHUE U
npuMmenenue. KauecTBeHHass peakuusi Ha kapOoHar-MOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEJIbCKOM XO3UCTBE.

[TepBoHavanbHbIEC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHHUSAX
yriaepona (MeTaH, 3TaH, STHJIEH, alleTUJICH, 3TaHOJI, TJIMLIEPUH, YKCYyCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKM YIJIEBOJOPOAOB (Yyrojib, HIPHUPOAHBIA Tra3, HEPTH),
MPOAYKThl UX mnepepaboTku (OEH3MH), UX POJIb B OBITY M NPOMBIIUICHHOCTH.
[TonsiTre 0 OMOJIOTUYECKH Ba)KHBIX BEILIECTBaX: XKHMpax, OejKax, yrieBojax — U ux
poJiM B JKM3HM 4YelOBEeKa. MarepuaabHOE€ €IUHCTBO OPraHUYECKUX M
HEOPraHMYECKUX COETMHEHUN.

Kpemnuii, ero ¢usuueckue M XHUMHUYECKHE CBOWCTBA, IIOJy4YEHHE WU
npuMeHenne. CoeAMHeHUs: KpeMHUs B pupoje. O0mume nmpeacTaBieHus 00 OKCcuae
kpemuus (IV) u xkpemuuneBoit kuciore. CHIIMKATBI, X HCIOJIB30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BakHellne cTpouTenpHble MaTepuasbl: KepaMHuKa, CTEKIIO,
IIEMeHT, OeToH, kene300eToH. [IpoOmembr  0Ge30MacHOTO  MCHOJIB30BAHUS
CTPOUTENBbHBIX MaTepUasIOB B OBCETHEBHOM KU3HU.

Xumuueckuil IKCnepumeHm:

U3Y4YCHHE 0Opa3I[OB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCJIOTHI,
MPOBEJICHUE KAaYECTBEHHBIX PEAKIMi Ha XJIOPHUI-MOHBI U HAOIIOJeHUE MPU3HAKOB



UX TPOTEKaHMsI, OIBITHI, OTpakarolue (U3NYECKUE W XUMHUYECKHE CBONCTBA
TAJIOTEHOB M HMX COEIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHUAECOMATEPUAIIOB),
03HAaKOMJICHHE C 00pa3liaMH XJIOpUI0B (TaJIOr€HUI0B), 03HAKOMJICHHE C 00pa3liaMu
ceppl U €€ COeaUHEHUSIMU (BO3MOXXHO HCIIOJIb30BAaHHE BHUIEOMATEPHUAIIOB),
HaOJI0/IeHHE Tpoliecca oOyTMBaHUsl caxapa Mo JEHCTBHEM KOHIEHTPHUPOBAHHOM
CEpHOM KUCIIOTHI, M3YYCHNE XUMUUECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIIOTHI,
MPOBEJCHNE KaYECTBEHHOM peakiuu Ha Cyiab(haT-uoH U HaOJI0/IeHUE MpU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (PU3MYECKMMU CBOMCTBaMH a30Ta, (ocdopa u ux
COeIMHEHUH (BO3MOXKHO MCIIOJIb30BAHHE BUICOMATEPHAIOB), 00pa3llaMi a30THBIX
u pochopHBIX ym0OpeHHUii, MoTydeHUE, COOMpaHUe, PaclO3HABAHUE M W3YUYCHHE
CBOWCTB aMMHaKa, IMPOBEJACHUE KAYECTBEHHBIX PEAKIU HAa HOH AMMOHHS H
dochaT-MOH W U3y4YEHHE TMPU3HAKOB MX MPOTEKAHMS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON Aa30THOM KHUCJIOTHI C MeIbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HM3YYECHHE MOJENeH KPUCTAUIMYECKUX PEIIETOK aimMasa,
rpadura, QymiepeHa, o3HAKOMJICHHE C MPOILECCOM afCcOpPOIMU PaCTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHBOrasa, IOJIyYEHHE,
coOupaHue, pacno3HaBaHUE U HM3YyUYEHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHUE
KAueCTBEHHBIX peakluuii Ha KapOOHAT U CWIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
IIPOTEKAHMS, O3HAKOMJIEHME C MPOAYKLIHMEH CHJIMKATHOW IPOMBINUIEHHOCTH,
pelIeHUEe 3KCIEPUMEHTANIBHBIX 3a/lad 1Mo Teme «BaxHeilmme HeMeTauibl U UX
COEJIMHEHUS.

Metaibl 1 UX cOeTUHEHUS

OO6mast XxapakTepuCTHKa XMMUYECKUX 3JIEMEHTOB — METANIOB Ha OCHOBAHHUH
ux mnonoxeHuss B Ilepuoguyeckoil cucrteme xumuyeckux osnemento /JI. .
MengeneeBa n crtpoeHusi atoMoB. CTpoeHne MeTauioB. MeTtamnudeckas CBA3b U
METAJUIMYEeCKass  KPUCTAJUIMYECKas pPelIETKa.  DJIEKTPOXUMHYECKUUN pan
HanpspDKeHU MeTaiuioB. PU3NYECKUe U XMMHUYECKHE CBOMCTBa MeTauioB. OO0mue
CHocoObl Moy4eHus: MeTawioB. [loHATHE O KOpPpO3MM METAJIOB, OCHOBHbBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CIutaBbl (CTallb, UyTYH, IIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U MMPOMBIIIUICHHOCTH.

[lenounble MeTalbl: MojoxkeHue B llepuoanueckoit cucteMe XUMHUYECKUX
anemeHToB JI. M. MeHneneeBa, CTpoeHME UX aTOMOB, HAXOXKIACHUE B IPUPOJIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKcuabl U
TUAPOKCUABl HaTpusi W Kanus. [IpuMeHeHue WIeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[IlenouHo3eMenbHBIE METAUIBI MAarHUM W KaJblWW: IIOJOXKEHUE B
Ilepnoanueckon cucreMe xumuyeckux ainemeHToB 1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B Mpupoje. Pu3nyecKkue U XMMUYECKIE CBOMCTBA Maruus u



Kaublisl. BaxkHelme coeiuHeHns! KabLUs (OKCHI, TUIPOKCU], cOJin ). ZKECTKOCTH
BOJIbI ¥ CIIOCOOBI €€ YCTpaHEHUS.

AuntoMuHu#: niosioxkeHue B [leprnoandeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTOMa, HAXOXKJIEHUE B mpupoac. Pu3MyecKue u
XUMHUYECKUE CBOMCTBA aTtOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCH]IA
AJFOMUHUS.

Kenezo: nonmoxenue B [lepruoanueckoi CUCTEME XUMHUYECKUX JIEMEHTOB /I.
N. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B Iipupone. Pusnueckue u
XMMHYECKUE CBOMCTBA Kene3a. OKcHabl, THAPOKCHasl 1 conu xkene3a (1) u xenesa
(111, ux cocras, cBO¥CTBA M MOJyUYCHHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METaUIOB M CIUIaBOB, HUX (PU3MUECKUMU
CBOMCTBAMHU, M3YYCHHE  pE3YyJbTaTOB  KOPPO3HUH  METAIOB  (BO3MOIKHO
WCIIOJIb30BAHUE BHUJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIbLIMS U HaTpusi C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPUAIIOB),
MCCIICJIOBAHUE CBOMCTB >KECTKOM BOJIBI, MpOIlecca TOPEHUS Kele3a B KHUCIOPOJIEe
(BO3MOXKHO  MCIOJIb30BAaHHWE  BHUACOMATEPHUANIOB), MPU3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PeaKIMii Ha MOHBI: MarHus, KaIblus, aTlOMUHU, IHHKA, kese3a (11)
u xeneza (lI1), megu (I1), HaOmogeHMe W omHMcaHHE IMPOLIECCOB OKPAIIHMBAHMS
MJaMEHU HWOHAMU HaTpusl, Kadusd ¢ KaiblUs (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMAaTEPHUAJIOB), UCClieIOBaHUE aM(pOTEPHBIX CBONCTB THAPOKCHUIAA ATTFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3aJa4 Mo TeMme «Baxneimme
METaJUIbl U UX COCAUHEHUS.

XuMHS M OKpPY:KaKIIas cpeaa

BemectBa u marepuanbl B ITOBCEIHEBHOW KW3HHU YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMUMHUYECKUX peakuuil B ObITy. IlepBas momorrs mpu
XUMHYECKHX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXarolieh cpeabl (MpeaenbHas I0myCTUMAas
KOHLIeHTpauus BeuiecTs, nainee — [1JIK). Poip xuMun B pemieHun 3KOJI0THYECKUX
pooIeM.

Xumuueckuit IKcnepumenm:

u3ydeHre 00pasioB MaTepuajioB (CTEKIIO, CIUIaBhl METAJLIOB, MOJMMEPHBIC
MaTepHabl).

Meosicnpeomemmnoie ceaszu

Peanuzamusi MEXNpeaMETHBIX CBsI3€M TpW M3ydeHUHW XuMud B 9 Kiacce
OCYIICCTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIUX ECTECTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHSATUMN, SIBJSIOIIUXCA CUCTEMHBIMU JJIsi OTJEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OOmye ecTeCTBEHHO-HAYYHbIE TOHSTHS: HAYYHBIA (DAKT, THUIIOTE3a, 3aKOH,
Teopus, aHaJnW3, CHUHTE3, KiIacCU(PUKAIUsi, TEePUOAUIHOCTh, HAOIIOIEHUE,
OKCIEPUMEHT, MOJCIMPOBAHUE, HW3MEPEHHE, MOJCIb, SBICHUE, MapPHUKOBBINA
3 eKT, TEXHOJIOTHS, MaTepUaIIbI.

dusuka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN], U30TOIIHI,
PalMOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUIECKHIA 3apsi, MIPOBOJIHUKH,
MOJIYIPOBOJAHUKH,  JUAJCKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSTHHE BEIEeCTBA, Ta3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUTHUECKAS
peméTka, CruiaBbl, (U3NYecKue BETUYMHBI, €IUHHIIBI U3MEPEHHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢orocunTes, ApixaHue, Ouocdepa, 3KocHCTEMA, MUHEPATbHbBIE
yA0OpEHMSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadust: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TTOJIE3HBIC
MCKOITaeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOT O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJbTaThl OCBOEHUS TPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHusl JOCTHTAIOTCA B XOjJe OOy4YeHUsS XUMHHM B E€IUHCTBE Y4YEOHOM H
BOCIIUTATENIbHON JESITeIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU, TNPUHATHIMU B
oOmiecTBe MpaBWIaMU M HOPMaMu IMOBEACHUS M CIHOCOOCTBYIOT IpoLeccam
CaMOTIO3HAHMSI, CAMOPA3BUTHUS U COIMATIU3AINN 00YUaIOITIXCS.

JIMYHOCTHBIE  PE3yNbTAaThl  OTPAKAIT  TOTOBHOCTh  OOYyYaroOITUXCS
PYKOBOJICTBOBAaTbCS ~ CHCTEMOH ITO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIMA |
paciMpeHue OmbITa IeITeTLHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUCCKOMY
U HayYHOMY HACJICIWI0, TOHMMAaHWS 3HAYCHUS XWMHUYECKOW HAayKH B JKU3HH
COBPEMEHHOT'O O0OIIEeCTBa, CIMOCOOHOCTH BIAAETh JOCTOBEPHOW HHQOpMAIuen o
MEPEIOBbIX JOCTIKEHUSAX M OTKPBITHUSIX MHPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpaIaHCKOro BOCITUTAHMS:

MPEICTABICHUS O CONHMAIBHBIX HOpPMax H TIpaBWIaX MEKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEeIOBATEIbCKOM, TBOPUYECKOW W APYrHMX  BHJAX
JESITENFHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOH MACSITETBbHOCTH MpH
BBITIOJTHEHUW Y4YEOHBIX, TIO3HABATEIbHBIX 3a7a4, BBITIOJHEHUH XUMHUYCCKUX
AKCIIEPUMEHTOB, CO3JIaHUHM YUCOHBIX MPOECKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHHUIO
Y B3aMMOIIOMOIIY B MPOIIECCE ITON y4eOHOM e TeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TMOBEJEHUE U TIOCTYNKH CBOMX TOBApUILIEH C TMO3UIIUKA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHMS MOCTICACTBHI IMOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUECKHE MPEJCTaBICHHUS O BEIIECTBE M XUMHUYECKON peakiui,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U COCTABIISIFOIIHEC
OCHOBY ISl TIOHUMAaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aMMOCBI3SIX YEIOBEKA C
MIPUPOIHOU CPENOU, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEIILHBIC MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU TIO
XUMHUH, HEOOXOIUMBbIE MJii OOBSICHEHUS HaOIIOAAeMbIX IPOILIECCOB M SIBJICHUH,
N03HABATEIbHOM, MH(GOPMALIMOHHON M YHUTATENbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITEIBHOM PpabOThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOH, JOCTYINHBIMA  TEXHHUYECKHMMH  CpPEICTBAMH  WH(OPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpeC K OOYYEHHIO W II03HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W HCCIENOBATENIbCKOU
JIESITEIPHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JIAIbHEUIIIEM;

4) opmMupoBaHus KYJIbTYPHI 310POBbS:

OCO3HAaHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIIECHHUA K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3/I0OPOBBIN 00pa3 >KW3HW, OCO3HAHUE IIOCJEICTBUA H
HEMPUSATHE BPEIHBIX MPUBBIUEK (YIOTPEOJEHUS aJKOroJisi, HAPKOTUKOB, KypeHHUS),
HEOOXOAMMOCTH COOJIIOZICHUSI TMpaBuil  O€30MacHOCTH TIPU  OOpaIllEHUH C
XUMHYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOro BOCTIMTAHHSA:

WHTEPEC K MPAKTUIECKOMY M3YUYCHHIO MPOPECCHil U TpyJa pa3IuvdHOro Poja,
yBaKEHHUE K TPYAY U pe3yJbTaTaM TPYAOBOH JESITEIbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUSI  TPEJAMETHBIX  3HAHUM 1O  XUMHH, OCO3HAaHHBIH  BBIOOD
WHAVBUAYATLHON TPACKTOPUM MPOJOKEHUS 00pa30BaHMsl C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMHUHU, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEM,
yCIeuHou mpodeccuoHanbHON ACSITENHPHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJIalITUPOBATHCS B MPOPECCUOHAIBHOM CpeIE;

6) 9KOJIOrHYEeCKOro BOCTIMTAHMSI:

HKOJIOTHYECKH 11€J1IeCO00pa3HOe OTHOIIIEHUE K MPUPOIE KaK UCTOUYHUKY KU3HU
Ha 3eMJjle, OCHOBE €€ CyIIECTBOBAHMS, IOHMMAHHE IIEHHOCTU 3J0pPOBOIO H
0e3omacHOro o0pas3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY
($u3nUecKOMy M TMCHUXWYECKOMY 3J0POBbIO, OCO3HAHUE LEHHOCTU COOJIIOJIEHUS
npaBul 0€30MaCHOTO MOBEACHUS TPU padOTe C BEIIECTBAMMU, a TAKXKE B CUTYalUsX,
YTPOKAIOIINX 3/I0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJy4aeMble MPU U3YYCHUH XUMUU, JJIs
peILIeHUs 3a7a4, CBA3aHHBIX C OKPYKAIOLIECH MPUPOJHON CPEAOU, ISl MOBBIIIEHUS
YPOBHS  DKOJIOTUYECKON  KYJIbTYpPhI, OCO3HAaHUs TIJ00aJIbHOIO  Xapakrepa
AKOJIOTUUECKUX MPOoOJIeM M MyTeH WX pelieHus MOCPEACTBOM METOJOB XHMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLMAIIBHOW IPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MerampenIMETHBIX pE3yJbTAaTOB BBIJACISIOT 3HAUYUMBbIE IS
(dbopMUpOBaHUS MUPOBO33PEHUS OOILIEHAYYHbIE TTOHIATHS (3aKOH, TEOpHS, TPUHIIUII,
runoTe3a, ¢akT, CHCTeMa, MpoIecc, OHKCIEPUMEHT U JApYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJAMeTax W IO3BOJISIOT Ha
OCHOBE 3HAHHMM W3 3THUX MPEIMETOB (OPMHUPOBATH MPEJACTABICHHUE O IEIOCTHOU



HAyYHON KapTUHE MUpPA, U YHUBEPCAIbHBIC yUeOHBIC NEUCTBUsI (MIO3HABATEIILHEIE,
KOMMYHUKATUBHBIC, PETYJISITHBHBIC), KOTOpbIE OOecreunBarOT (GopMupoBaHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYUIECTBICHHIO Y4e€OHOM
JEATEIIbHOCTH.

Io3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jloruyeckue 1eicTBus:

YMEHHUS HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHUU: PACKPBHIBATh CMBICI XUMUYECKUX MOHATHM (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKK, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTUMH TOHSTHSIMU), WCIIOJIH30BATh
MOHSTHS 1711 OOBSICHEHUSI OTJIEIBHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKAIIMM XUMUYECKUX BEIIECTB M XMMUYECKUX PEAKIUH,
YCTaHABIMBATh MPUYMHHO-CIICICTBCHHBIC CBSI3M MEXKIYy OOBEKTaMH W3Yy4YCHHUS,
CTPOUTH JIOTUUECKUE PACCYXNKIEHUS (MHIYKTUBHBIC, JEAYKTUBHbBIC, N0 aHAJIOTUN),
JIeTaTh BBIBOJBI U 3aKJIIOUYCHHUS;

yMEHUE TMPUMEHATh B TMPOIECCe TMO3HAHUS TOHATUSA (IIPEIMETHBIE M
MeTanpeIMETHbIE), CHMBOJIMUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMbIE B XUMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEACTABICHUS —
XUMHYECKUI 3HAK (CHMBOJ JJIEMEHTAa), XUMHUYEcKas ¢(opMysia W ypaBHEHHE
XUMUYECKOU PEaKIMU — NP PEIICHUH y4eOHO-TTO3HABATEIbHBIX 3aJ1ay, ¢ Y4ETOM
ATUX MOJICJIBHBIX TMPEJICTABICHUIN BBISBISATh U XapaKTepPHU30BaTh CYIIECTBEHHBIC
MPU3HAKA M3YYaEMBIX O0BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUUYECKHUX PEAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICACTBCHHBIE CBS3U W
MPOTUBOPEUHUS B U3yUaEMbIX MTPOLIECCaxX U SIBICHUSX.

ba3oBble ucciegoBare/bCKue 1eHCTBUS:

YMEHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAU€CTBE OCHOBBI /111 (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MIPaBUJIBHOCTHU BBICKA3bIBAEMBbIX CYKJCHU;

NpUOOPETeHUE ONBITa MO IJIAHUPOBAHUIO, OPTaHU3AIMH M TPOBEICHUIO
YYCHMUYECKHX OKCIIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyJIUpOBaTh O00OOIIECHUS U
BBIBOJIbI TI0 pe3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUYET
0 MpOJIeJTaHHOM padoTe.

Padora ¢ undgopmanmeii:

YMEHUE BBIOWpATh, AHAJIM3UPOBATh M WHTEPIPETUPOBATH HHGPOPMAIIHIO
pa3IUYHbIX BUJOB U (DOPM MpEACTABICHHUSA, MOTYYAEMYIO U3 PAa3HbIX HUCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAsl ~ JIUTepaTypa XHUMHYECKOTO COJIEP)KaHUS, CIPaBOYHBIC
mocobusi, pecypchl MHTepHETa), KPUTHYECKH OIICHUBATh IPOTUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(POPMAIIHUIO;



YMEHHUE TPUMEHSTh Pa3jINYHbIE METOIBI W 3alpOChl MIPH TIOUCKE W OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWMBIX JJISi BBITIOJHEHUS
y4eOHBIX W MO3HABATEIBHBIX 33J1a4 ONPEACIEHHOTO TUIA, MPUOOPETEHUE OIbITa B
0o0JacTH  UCIOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTH,
OBJIQJICHUE KYJbTYPOM aKTUBHOT'O MCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEILHO BBIOMPATh ONTUMAIBHYIO (OpMY TpeICcTaBlIeHUsT UHDOpPMAIH U
WJUTIOCTPUPOBATh pENIaeMble 33Ja4dl  HECJIO0XHBIMM CXEMaMH, JuarpaMMmamu,
npyrumu popMamu rpaduKu U UX KOMOMHAITUSIMU;

YyMEHHUE WCHOJIb30BaTh M aHAIM3UPOBaTh B IMpollecce Y4YeOHOU U
UCCIIeI0BATEIbCKON AEATENIBHOCTH UH(DOPMAIUIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOWIEHW IPUPOIHOM
Cpelbl.

KoMmyHuKkaTHBHBIE yHUBEpCAJbHbIE YUueOHbIe 1eiicTBUS:

YMEHHUsI 33]1aBaTh BOMPOCHI (B XO€ AUayiora v (Ujn) AUCKYCCHUHU) TIO CYIIIECTBY
oOcyxmaemMolt TeMbl, (OPMYIHPOBATH CBOU TPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a/1a4H;

YMEHUSI ~ TPEACTaBIATh  MOJYYEHHBIE  pPE3yJIbTaTbl  MO3HABATEJIbHOMU
JEATEIbHOCTH B YCTHBIX UM TIIMCbMEHHBIX TEKCTaX; JellaTh MPE3EHTAIUIO
pe3yJbTAaTOB BBIMIOJIHEHUS XUMHUUYECKOTO JKCIIEpUMEHTa (J1ab0opaTOpPHOrO OIIbITA,
n1abopaTopHoOii pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO POEKTA);

YMEHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEIBHOM U HUCCIEAOBATENbCKOM  JESITENBHOCTH  MPU  PELICHUU
BO3HUKAIOUIMX MpoOJIeM Ha OCHOBE y4d€Ta OOUIMX MHTEPECOB M COIJIACOBaHUSA
no3utivii (00CyX aeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JICHCTBHI, OINpENEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOUW PabOThI U JPYTHE).

PeryasiTuBHbIE YHHBepPCaJIbHbIEe YUeOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSITEJIbHO OINPEAEHATh LENH JEATeIbHOCTH, IUIAaHUPOBATD,
OCYILECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENbHOCTD, BBIOMpATh Hanbosee 3(PPEeKTUBHBIE CIIOCOOBI pelieHUs] YIeOHbIX U
MO3HABATENbHBIX 33Jlay, CAMOCTOATENIbHO COCTABJISITh WJIA KOPPEKTHPOBATH
IIPEJIOKEHHBIM  QITOPUTM  JCHMCTBUM NIPU  BBINOJHEHUMHU 3aJaHUM C  YYETOM
MOJIyYEHHUsI HOBBIX 3HaHUU 00 M3y4aeMbIX OOBEKTaX — BEILECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHE
UCIIOJIb30BATh U AHAJIM3UPOBATh KOHTEKCTHI, MIPEJIaraéMbl€ B YCJIOBUU 33/IaHUM.

HPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO 00s3aTEIbHOTO
COJIEp)KaHUs, YCTAHOBJICHHOTO JaHHOW QeaepaibHOW pabouell mporpamMmoit,
BBIJICIIAIOT: OCBOCHHBIC OOYYaIOIIUMUCS HAYYHBIC 3HAHHS, YMEHUS U CIIOCOOBI



neicTBul, crnenuduueckue JUISE  TMPEAMETHOW oOnacth  «XUMHUS», BUIBI
NEATETbHOCTH MO  MOJYyYEHWI0 HOBOIO  3HAHMS, €ro  HUHTEpHpETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K koHity o0yuyenus B 8 Kiaacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHIA:

e pacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSITHI: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJHOPOJHAS), BAJEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi JI0JIsl XUMUYECKOTO JIEMEHTa B COSAMHEHHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKas peakius, KiIacCupUKaIUs PeaKkiuid: peakiuu
COCIMHEHUS, PEAaKUUU pa3JIOKEHUs, PEAKUUU 3aMEIICHHS, PEaKIuH
oOMeHa, 3K30- U SHJIOTEPMHUYECKUE PEaKIuH, TEIIOBOM 3P(DEKT peakiuu,
SJIPO aTOMa, JICKTPOHHBIN CIIOW aTOMa, aTOMHAasi OpOUTalb, paJNyC aToma,
XUMUYECKasl CBSI3b, MOJSIPHAS W HEMOJSpHAs KOBAJEHTHAs CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, aHHMOH, pPAacTBOP, MaccoBas JOJisI BELIECTBA
(IpolIeHTHAsI KOHIIEHTpAIs1) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATUH U
MPUMEHATH 3TU MOHATHSI IPU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIIOJNIH30BAaTh XWMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHUS (HOpMYyI
BELIECCTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

e ONpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHMSIX,
CTENEHb  OKMCJIEHUS  DJIEMEHTOB B  OMHApHBIX  COEAMHEHMSIX,
NIPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KIIACCy COEOUHEHUW IO
dbopMymaMm, BHI XUMHUYECKOM CBS3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHUYECKUX COCTMHEHHUSIX;

e packpeiBath cMbich Ilepuonnueckoro 3akona [I. WM. MeHnneneesa:
JEMOHCTPUPOBATh TOHUMAHUE MEPUOANYECKON 3aBUCHMOCTHA CBOWCTB
XMMHYECKUX 3JIEMEHTOB OT HX NOJIOKEeHUS B llepuoanueckoil cucreme,
3aKOHOB COXPaHEHHUsS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHs, 3aKOHA ABOTaipo;

e ONUCHIBATH W XapakTepu3oBaTh TaOmuuHyro Qopmy I[lepuogudeckoit
CUCTEMbl XHMHWYECKHUX DJIEMEHTOB: pa3inyaTh TOHSITUS «TJIaBHas
noarpynna (A-rpymnmna)» u «nodounas noarpynna (b-rpynma)», maibie u
OOJIbIIME TEPHUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE MMEIOTCS B
tabmuue «llepuoanueckass cucreMa XuMuUuyeckux syemeHtoB J[. U.
MenneneeBay C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB



XUMHUYECKUX IEMEHTOB (COCTaB U 3apsA]l s1pa, 00IIEe YUCIIO JIEKTPOHOB U
pacnpeeneHle UxX 1o 3JIEKTPOHHBIM CIIOSM);

KJ1accu(UUMpPOBaTh XUMUYECKUE AJIEMEHTbl, HEOPraHUUYECKHE BEIleCTBa,
XUMHUYECKUE peakiuuu (10 YMCIy M COCTaBYy Y4YacTBYIOIMX B peakluu
BEIIECTB, 10 TEMIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPHKAASL ONMKMCAHUE HMPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX KaYECTBEHHOIO
COCTaBa, BO3MOXXHOCTHM NPOTEKAHUS XUMHUYECKUX IIPEBPALICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BEILIECTB,
MAacCOBYIO JIOJII0 XHUMHYECKOTO »3JIeMEHTa Mo (opmysne COeAMHEHUs,
MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMUYECKOU PEAKLINY;

MIPUMEHATh OCHOBHBIE OIEPAllN MBICIUTEIBHON AEATENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIlEHUEe, CHUCTeMAaTU3alllIo, KiIaccu(UKaIuio,
BBISIBIICHHE TPUYMHHO--CJIEICTBEHHBIX CBSI3€M — ISl M3YYEHUS CBOWCTB
BEIIECTB M XUMHYECKHX PEAaKUUWA, €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAOMIOJeHNEe, W3MEpPEHHE, MOICIMPOBAHHUE, SKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN);

CJIe10BaTh MpaBUJIaM MOJb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOpHBIM
o0OpyZOBaHHEM, a Tak)Ke TMpaBujaM oOOpalieHusi C BEIIeCTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHA TIO BBITIOJHEHHUIO  JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(BolopoAa M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMPEAEIEHHON
MacCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA, IUIAHUPOBATH U ITPOBOJUTH
XMMHYECKHE DKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEIIOYEH H
KHUCIIOT C TIOMOIIbI0 MHIUKATOPOB (JaKMyc, deHondTanenH, METHIOPAHK
U IpyTHe).

K konity o0yuenus B 9 Kkiacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YYAIOIIMXCSl YMEHUM:

pPacKphIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TOHITUH: XUMHYECKUil
AIIEMEHT, aTOM, MOJIEKyJia, HOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BaJCHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHCIICHUS, XMMUYECKasi PeaKlys, XUMUYECKasi CBA3b, TEIUIOBOU 3¢ (deKT
peakiuu,  MOJIb, MOJSIPHBIM ~ O0BEM,  pacTBOpP,  AJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JNEKTPOJIUTUYECKAsT JUCCOLMUALNS, PEaKIUH HOHHOTO
oOMeHa, KaTajiu3aTrop, XWUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEAKLUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHbBIE PpEaKIH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKMCIICHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHNS,
aM(pOTEpHOCTb, XUMUYECKast CBSI3b (KoBasieHTHas, VMOHHAs,
MeTaNInYecKas), KpUCTaJuIMuecKasl peéTka, Koppo3usi METAJIJIOB, CIUIaBbI,
CKOPOCTh XMMHUYECKON peakUuu, MPEAEIbHO JOMYCTUMAas KOHLIEHTpalus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUHA U
MIPUMEHATH 3TH MMOHATHSI IPU ONTMCAHUU BEIIECTB U UX MPEBPALLCHHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJi€HUS (PopMyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

ONpPENENITh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
onpeeIEHHOMY KJIAcCy COCAMHEHUH 1o QopmysaM, BUJ XUMHUYECKOU
CBs3M (KOBaJeHTHasl, MOHHAs, MeETaJUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUSAX, 3apsj MOHA MO XUMHUYECKOH (opmyse, XapakTep Cpelsl B
BOJHBIX PACTBOPAaX HEOPraHWYECKUX COCAMHEHMM, TUI KPHUCTAIUIMYECKOU
PELIETKHA KOHKPETHOT'O BEIIECTBA,

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro I[OHMMAaHWE: OIKCHIBaTh M XapaKTepU30BATH
Tabmuunyio ¢opmy llepuonnyeckold CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «rjaBHas mnoarpymmna (A-rpynma)» u  «mnoOouHas
noarpynna (b-rpynma)», manble W OOJbIIME TEPHOJBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIUIIE, C YUCTIOBBIMU
XApaKTEepUCTUKAMH CTPOECHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsia Aapa, oOllee YWCIO DJIEKTPOHOB M paclpeiefieHHe UuX 110
ANEKTPOHHBIM CJIOSIM), OOBACHSTH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB U WX COEIMHEHUN B Mpejesiax MaJlbIX NEPUOAOB U
TJIAaBHBIX MOATPYMI C Y4ETOM CTPOEHUS X aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKUE 3JIEMEHTBHI, HEOPraHUYECKUE BEILECTBa,
XUMHUYECKUE PEeaKuuu (IO YMCIy M COCTaBYy Y4YacCTBYIOIIMX B peakUuU
BEUIECTB, MO TEIJIOBOMY 3(h(EKTy, M0 M3MEHEHUIO CTENEeHEW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0mMME W CHEMUupUIECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKJIas ONUCAHUE
IIpUMEpaMu  MOJIEKYJISIDHBIX M HMOHHBIX YPAaBHEHHN COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUN;

COCTABJIATh YPAaBHEHHUS DIIEKTPOJIUTUYECKOHM JUCCOLMALMU  KHUCJIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIUNA NOHHOIO



oOMEHa, YypaBHEHUs  peaklui, MOATBEPKIAIOMINX  CYIIECTBOBAHUE
TCHETHYECKOW CBSI3M MEXJTY BEIIECTBAMU Pa3IMYHBIX KIIACCOB,
pacKphIBaTh  CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX — peaKIui
TIOCPEICTBOM COCTABIICHUS DJIEKTPOHHOTO OallaHCa dTUX PEaKIIHii;
IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHUSI,
BO3MOXXHOCTH TIPOTEKaHUS XWMHUYCCKHX IMPEBpAIICHUH B Pa3IHYHBIX
YCIOBHSIX;

BBIYHUCIISITH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XUMHYECKOTO 3JeMEHTa Mo (GOpMylie COCTUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI O YPABHEHUIO
XUMHYECKOUN PEaKIIHH;

COOJIIOIATh MPaBHJIA TTOJIB30BAHMS XUMHUECKOW MTOCYION U Ta0OpaTOPHBIM
o0OpyZOBaHMEM, a TakKe TNpaBwia OOpamIeHHUs C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIMSIMH TIO  BBINIOJHEHUIO JTaOOpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMMaKa M YIJIEKUCIIOro ras3a);

NIPOBOJIUTH PEAKIINH, MTOITBEPIKIAIOIINE KAaUeCTBEHHBIN COCTAB Pa3IMUHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOIUI-,
kapOoHart-, ¢Qocdar-, cunukar-, cyiabdpaT-, TUAPOKCUA-UOHBI, KATHOHBI
AMMOHHUSI M HWOHBI W3YyYCHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

PUMEHSTH OCHOBHBIC OTIEPAIH MBICIIUTEIBHON EeATETbHOCTH — aHAJIH3
CUHTE3, CpaBHEHUE, 00001IeHNe, CHCTEMATU3AIINIO, BBISIBJICHHE MPUINHHO-
CIICZICTBEHHBIX CBSI3€H — IS M3y4YCHHs CBOWCTB BEIIECTB M XUMHUYECKUX
peaKiuii, eCTeCTBEHHO-HAyYHbIE METOJbI TIO3HAHUS — HAONIOJCHHE,
U3MEpEeHHe, MOJICIMPOBAaHNE, SKCTIEPUMEHT (peabHbBIN U MBICIICHHBIN).



TEMATHYECKOE IIVTAHUPOBAHMUE

8 KJIACC
KosunyecTBo yacos
Ne HaumenoBaHue pa3naejioB u eKTpoHHbIE (HU(poBbIE)
KonTpoabHbie IIpakTHyeckue
n/n TeM MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. [leppoHavajibHbIe XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [TOK
' HPaKTUYECKON JIEITETBHOCTH https://m.edsoo.ru/7f41837¢c
YeloBeKa
BemecTBa u xumMuueckue bu6nmmoreka [IOK
1.2 15 1
peaxkuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paznen 2. BaxHelimue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubmmoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837¢c
59 Bonopona. [Tonsarue o 8 1 Bbu6nuoreka [JOK
' KHCIIOTaX M COJISX https://m.edsoo.ru/7f41837¢c
53 Bona. Pactopsr. [Tonsatue 06 5 1 1 bu6nmmoreka [IOK
' OCHOBAHMSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [{OK
' HEOPraHHYCCKUX COCANHEHUM https://m.edsoo.ru/7f41837¢c
HWroro no pazneny 30

Pa3nen 3. [lepuonuyeckuii 3axkon u Ilepuoanyeckas cucrema xumudeckux iemMeHToB JI. . MenneneeBa. CTpoeHue aToMoB.
XuMnueckasi cBsi3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[leproauyeckuii 3aKOH U
[lepuoauyeckas cuctema

Bbu6nuoreka [JOK
31 ﬁiﬁiﬁ?:ﬁ:gﬁiﬁ?ﬁeﬂ' = ! https://m.edsogru/7f41837c
aToma
XuMHYECKas CBSI3b. BuGmiorexa LIOK
3.2 OxueuTenBHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC peaKI_II/II/I
Hroro no pasaeny 15 Effffﬁf:dﬁf rcu)/I;f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoauvecTBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne n/m P Kontpoabubie | IlpakTuyeckue (uitpp )
NPOrpamMMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYeCKHE PeaKIMHU
11 [ToBTOpeHue u yriybaeHne 3HaHUH 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS JUCCOIUALINSL. 8 1 1 bubnnoreka [JOK
' XHUMUYECKHE PEAKIIMU B paCTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HeMeTali1bl M UX COeTUHEHUSA
51 OO6m1ast XxapakTEePUCTUKA XUMHYECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpymnmnsl. ["agorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMHUIECKIX
2.2 anemenToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [JOK
' PYFHBL: &-€P https://m.edso0.ru/7f41a636
COETMHEHHUS
OO011ast XapakTepUCTHUKa XUMUYECKIX
2.3 31emMeHTOB VA- nbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' TPYIEL. ’ P https://m.edso0.ru/7f41a636
COETMHEHHUS
OO01ast XxapakTepUCTHKA XUMHUYIECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 1 2 bubmorexa OK
' . PYHIIRL poa https://m.edsoo.ru/7f41a636
KpPCMHHHU U UX COCANHCHUA
Wroro no pazneny 25
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Pa3zgen 3. Mera/liIbl M UX COeJHHEHHSA

. bubmuorexa [JOK
3.1 Obrmue cBOHCTBA METALIOB 4 https://m.edso0.ru/7f41a636
. bubmuorexa [{OK
3.2 Baxueiimme MeTaluIbl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pa3nen 4. Xumusi 4 OKpy:KawIias cpeaa
4.1 BemectBa 1 Marepualsl B )KU3HU YEIOBEKA 3 bubmmorexa TOK
' Hl p https://m.edso0.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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