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COJEPXKXAHME OBYUYEHUA

8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumun. Posib XUMHUM B JKU3HU YEJIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPETraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOfax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJEKYJbl. XUMHYECKUE BJIEMEHTbl. CHMBOJBI XHMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyia. BameHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTeNbHAs aToMHas Macca. OTHOCUTENIbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuectBo BemectBa. Monbs. Monsipaasg mMacca. B3auMocBsA3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

@u3NUeCKUe U XUMUYECKHUE SIBIICHUS. XUMUYECKasi pPeakiusi U €€ MpU3HaKU.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaAKIUil (COeTUHEHNU S, Pa3TI0KEeHUsI, 3aMEIICHUs, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCY0M, IpaBuiIaMu paboThl B J1aOOpaTOpuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMHCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KUCIOTOMN) SBJIICHUN, HAOIIOIEHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX pEaKlMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (II) npu HarpeBaHuM, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM conn Menu (11),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, JUCTHILISAIMSA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopon — sneMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoia B mIpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
NOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.



TemnoBoii 3¢h(deKkT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonmopon — nsnemeHT M mpocroe BemecTBO. HaxoxaeHue Boaopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyueckne CBOWCTBA BOIbl. Boga kak pactBopurenb. PacTBOpBL
HacepilieHHbIE ¥ HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranndeckux coeauHenuii. Oxkcuanl. Knaccudukanus
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHUW: WIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucinor. @uznyueckue u
XUMHYECKHEe CcBoOMcTBa KHCIOT. Pan axktmBHOcTH MeTamaoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenkmarypa cosneil. @u3n4eckue 1 XMMAYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KUCTIOPOIa B BO3AyXE, ITOIyUYECHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUE, PACIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJOpoJa (TOpeHue), B3auMojencTBue Bojopoaa ¢ okcujaoMm meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHME OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAX KUCIOT U ILIEIOYEH,
u3ydyeHue B3zaumojeicTBua okcuaa menu (II) ¢ pacTBOpoM CEpHON KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUWd HEUTpaIU3aluu, IOJYy4YEeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa JAPYTMM W3 PacTBOpa COJIH, PEUICHUE



DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuognueckuid 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KiIacCU(MUKAIMU XUMUYECKUX 3JIeMEHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
U TUAPOKCUJIBI.

Ilepnonmueckuit 3akoH. llepuonnueckas cucTeMa XMMHUYECKUX JJIEMEHTOB
J. W.MengeneeBa. KopoTkonepuonHas W JUIMHHONEPUOAHAS  (HOPMBI
[Teprnonnueckoit cucreMbl xumuueckux 3memeHToB 1. Y. Menneneesa. 1lepnoabt
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX snaep. HM30Tombl. DNEKTPOHBI.
CrtpoeHne 2JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoin cucremsl JI. WM. Menneneesa. XapakTepucTuKa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSl paJnyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPpyIaM U Nepruoaam.

3nauenue llepumonmueckoro 3akoHa u llepmoanueckol  CUCTEMBI
XAMHUYECKUX BJIEMEHTOB ISl pa3BUTUS Hayku W npaktuku. . Y. MenneneeB —
YYEHBIN U TPAKIAHUH.

Xumudeckass cBsi3b. KoBaneHTHast (moJissipHass W HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHHs.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3ydeHue 0OpasloB BEIIECTB METAUIOB MU HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPAaMHU KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mescnpeomemmnuie ceazu

Peanuzanus MexnpeaMETHBIX CBA3€H NPU HM3YYEHUM XUMHHM B 8 KJlacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TIOHSTHS: HAYYHbIN (QakT, TMUIIOTE3a, TEOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOMNBI, PAAUOAKTUBHOCTb, MOJICKYJA, DIEKTPUYECKUN 3apsjl, BELIECTBO, TEJO,



00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYWHBI, SIUHUIIBI
U3MEpPEeHUsl, KOCMOC, TIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHHEpaIbl, TOPHBIC TOPOIBI,
TMI0JIC3HBIC HCKOIIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHU4YecKasi peakuus

[lepnogmueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
. U. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHWUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalbUusi M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM JJIeMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKON CBA3U. THIBI KPHUCTAUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKHMX peakuuid MO pa3IuyHbIM HNpU3HaKam (110
YUCITY M COCTaBY YYacCTBYIOUIMX B PEaKLUU BELIECTB, MO TEIIOBOMY 3(PdeKTy, 1no
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTu xumuueckou peakuuu. [loHaTHEe 00 0OpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKUUU U II0JOKEHUE XUMHUUYECKOIO
PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH,  JJIEKTPOHHBIA  OajaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HWCIOJB30BAaHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus AIIEKTPOIIUTUYECKOU JIUCCOLIMALINY. DJIEKTPOIUTHI 51
HEAJIEKTPONIUThl. KaTrhoHbl, aHMOHBL. MeXaHU3M JUCCOLUMALMM BEIIECTB C
pa3NMYHBIMM BUJAMHU XUMHYECKOW cBsi3U. CreneHp auccouuannu. CUIIBHBIE U
ci1a0bIe SJIEKTPOIUTHI.

Peakunu wnoHHOrOo oOOMEHa. YCIOBUS TPOTEKAaHHMSI PEAKIHA HOHHOTO
oOMeHa, MOJTHbIE U COKpAIIEHHbIE HOHHBIE YpaBHEHUs peakuuidi. CBONWCTBA KHUCTIOT,
OCHOBaHMII W coJliell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccounanyu. KauectBenHble peakuuu Ha MOHBL. [IoHATHE O TMApOIN3E CONEN.



Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCA AUCCOIMALMMA KHCIOT, WLIEJIOYEe U COJeH
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHHMS  peakuWid HOHHOIOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUui
(ropeHue, peaklMHu pa3yIoKEHHs, COEIUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAJIBbHBIX 3a]1a4.

HemeTaunsbl 1 X coeIMHEHUS

OOmiass xapakTepucTuka rajiaoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHblEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3auMoOJIeliCTBUE C MeTalylaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpUMEHeHue. JleicTeue
XJOpa U XJOPOBOJAOpPOJA Ha OPraHu3M 4YeJoBeKa. BakHeillline XJIopuabl U HUX
HAXO0KJEHUE B IPUPOJE.

O6mas xapakrepuctuka 31aeMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeleHU okucieHus. CTpoeHue u (U3MUYECKUEe CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYeCcKrue CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeICTaBUTENs Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklvu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOCc00a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEAKIMs Ha
cynb(dar-uon. HaxoxneHue cepbl U €€ COCAMHEHHWM B TpUpojae. XHUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.

OO6mast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
bu3nyeckue U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nuecKkue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMenenune. Coiu aMMOHUS,
ux pU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUuMeHeHne. KayecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoJiyueHHe, (PU3MYECKUe U XUMHUYECKUE
CBOMicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U  CHenu(puiecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKPYKArOIIe cpebl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE MOXKAW, 3arpsA3HEHHE BO3AyXa, MOYBBI W BOAoEéMOB). Docdop,



aytoTpornHbie Moaudukammu (ochopa, GU3MUIECKHE W XUMHUYCCKHE CBOWCTBA.
Oxcun docdopa (V) u dhochopnas kuciora, GU3ndecKkue 1 XUMHUYECKUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mias xapaktepuctuka siaemMeHToB [VA-rpynnbl. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAM(UKALIUKM, PACHPOCTPAaHEHHE B Mpupojae, (U3NUYECKUE U XHUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepojaa, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJYYECHHE U TMPUMEHEHUE. DKOJOTUYECKHE MTPOOJEMBbI, CBA3AHHBIE C OKCUJIOM
yriepoaa (IV), rumore3a r00aibHOTO TMOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN
addekt. YronpHas KucaoTa U €€ cou, X PU3NUecKrue U XMMUYECKUE CBONCTBA,
nojayyeHue U TnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJIHLCKOM
XO3SUCTBE.

[lepBoHavasibHbIE TOHATHUA OO0 OpraHUYeCcKWX BENIeCTBaX Kak o
COCIMHEHUAX yriepojna (MeTaH, 3TaH, ITWIEH, alleTWJIEH, 3TaHOJI, TJIUIEPHUH,
yKCyCHasi kuciota). [IpupoaHble HCTOYHUKU YTIEBOJOPOAOB (YTrojb, IPUPOIHBIN
ra3, He(Th), MNPOAYKTHl HX TepepadoTku (OEH3UH), HUX POJIb B OBITY W
MPOMBINIUIEHHOCTU. [loHsTHE O OMOJOTHYECKM Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBojax — W HUX POJIM B KU3HMU 4YelOBeKa. MaTepuanbHOE €IUHCTBO
OpTraHUYECKUX U HEOPTaHUUECKUX COCTMHEHUH.

Kpemuuii, ero @usnueckne W XUMHUYECKHE CBOMCTBA, IOJYYEHUE H
npuMenenue. CoenuHeHus: KpeMHus B mpupoje. OOuue mnpeacTaBiieHUs 00
okcunie kpemausi (IV) u kpemHueBoi kuciore. CUIMKAThl, X UCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpoUTeNIbHbIE MaTepHaibl: KEPaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCHOJIB30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3ydeHue o0pa3iioB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJISHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NYECKHNEe W XWMHUUYECKHE CBOMCTBA
raJlor€HOB M WX COEJUHEHHN (BO3MOKHO HKCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOEHUE Mpoliecca OOyTJIMBaHUs caxapa Mo JehCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3Y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIEeHHON CEpHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Cybdar-
WOH W HAOJIOJeHWE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEeHUM, MOTydeHUe,
coOMpaHue, pacrno3HaBaHUE U M3YYCHUE CBOICTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u n3ydeHne mpu3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO



(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), H3y4YCHUE MOJEEn
KPUCTAUIMYECKUX peIEToK aimMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJcCOpPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHBOTA3a, MOJIydeHHE, COOMpaHUe, pacrlo3HaBaHUE U M3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIUM Ha KapOoHAT U
CUJIMKAT-UOHbl M M3YYCHHE TMPU3HAKOB MX IPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMENH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE OSKCIEPUMEHTAIBHBIX
3a7a4 1Mo TeMe «BakHenIe HeMETAIUIBI U UX COCTMHCHUS.

MeTtajuibl 4 UX COCAMHEHMS

OO6mr1ast XapaKTepruCTUKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
MX TMOoJIokeHuss B Ileproanyeckoll CUCTEME XHUMHUYECKUX dIeMEHTOB /I.
N. MenneneeBa u ctpoeHuss atomoB. CTpoeHHE METAILIOB. MeTamnnyueckas CBS3b
M METAUIMYECKass KPUCTAUIMYECKAss PpEIIETKA. DIEKTPOXMUMHUYECKAN  Psif
HaMpspKeHU MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIocOObl TONy4eHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBpl (CTajlb, YyT'YH, JIOPATIOMHHHUH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTaIUIBL: MMOJIOKEHUE B [lepuoauueckon cucteMe XUMUYECKUX
anemeHToB JI. W. MenzaeneeBa, CTpoeHME HMX aTOMOB, HAaXO0XIACHUE B IPUPOJE.
duszndeckue ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUIbl U
TUAPOKCHABI HATpusd W Kanus. [IpuMeHeHue IIEeNOYHBIX METAUIOB M UX
COCIVHEHNH.

[[lenouyno3eMebHbIE METAUIbl MarHuid W KajJbI[Mi: IIOJIOKCHHE B
[Tepronnueckoil cucreme xumuueckux 3neMeHToB [. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHHUS KalbIUs (OKCUJA, TUIPOKCUI, COJIM).
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxeHue B Ilepuogmyeckoid cUcTeME  XUMHUYECKHX
snementoB JI. W. MenaeneeBa, CTpoe€HME aToMa, HAXOXIAEHHE B MPHUPOJE.
duznyeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHIA
Y THAPOKCHUIA ATTFOMUHUSL.

Keneso: nonoxenue B [lepruoanyeckor cuCTeMe XMMHYECKUX AJIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aroMa, HAXOXJAEHUE B Tmpupoje. Pu3nyueckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKCUIbl, THIPOKCU bl U cosn xkenesa (I1) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOITYYECHUE.

Xumuyeckuii IKCnRepuMeHm

O3HAKOMJICHHE C O00pa3llaMy METAUIOB M CIUIABOB, HUX (U3UYECKUMU
CBOMCTBaMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BaHUE BHIEOMATEPHUANIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeEJIe3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIM HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, [IMHKA, JKEJIe3a



(IT) u xene3za (II1), meau (I1), HabnroAeHUE U OMKMCAHUE MTPOIIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblusg (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHUIA ATTFOMUHUS
U THPOKCHU/IA IIMHKA, pEeLICHUE IKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkneiiine
METaJUIbl U KX COCAUHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa u matepuansl B MOBCEIHEBHOM >KHU3HU 4elloBeka. bezomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKalolllel cpenbl (mpeaesbHas JOomycTUMas
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

U3y4eHue 00pasIioB MaTEpPHAIOB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHuabl).

Mexcnpeomemmnuwie ceasu

Peannzanuss MeXNpeaMETHBIX CBS3€M NpPU U3YYEHHM XMMHUU B 9 Kiacce
OCYIIECTBJISICTCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJIi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO0uue ecTecTBEHHO-HAYUHbIC MOHATHS: HAy4YHBIM (PakT, TUMoTe3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, MNePpUOJUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJICTIUPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s ekT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Martepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU]I,
W30TOIbI, PaJUOAKTUBHOCTb, MOJICKYJa, DJJICKTPUUYECKUM 3apsii, MPOBOJIHUKH,
MOJIYIPOBOJTHUKH,  JTUDJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYWHBI, €AMHUIIBI W3MEPEHUs, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, d3KOCHCTEMa, MUHEPAIHHBIC
yI0OPEHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIE TOPOIHI,
MOJIE3HBIE CKOMAaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.



HNJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs] XUMUU B €AUHCTBE Y4YeOHOU U
BOCITUTATEIBHOM JAEATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMH B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TMIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMATIN3AIMN 00yJarOIIUXCSl.

JInyHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBATbCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOILICHUS K OTEYECTBEHHOMY KYyJbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEOUI0, MOHHMAaHUs 3HAYEHUS XUMHUYECKOU
HAayKW B JKU3HU COBPEMEHHOrO OOIIEeCTBa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOM
uHdopMmalmerr O TepeloBBIX JOCTIDKEHUSIX M OTKPBITUAX MHPOBOM U
OTEUECTBEHHON XMMHH, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTpPOMCTBE
MUpa 1 00IIeCTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHUS] O COIMAIbHBIX HOPMax M TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeIbCKOM, TBOPYECKOM M APYrMX  BHJAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM Yy4eOHOM MESITENbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAECHUWE M TOCTYNKH CBOUX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE U XUMUYECKOW peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJLI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTUBBI, HAIIPABJICHHBIC HA MOJYyYCHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOyYEeHHIO W TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  CcamMO0Opa30BaHUIO, MPOEKTHOW W  HCCIIEIOBATEIbCKOM



NEATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHSA OOy4YEHUS B
JaJIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMUYECKAMH BEIIECTBAMH B OBITY U PEATbHOU KU3HM,

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K MPAKTHUYECKOMY H3YYCHHIO Mpodeccuii M Tpyaa pPa3IudHOTO
poJia, yBaXe€HHE K TPYAY M PEe3yJIbTaTaM TPYI0BOU ACATEIHHOCTH, B TOM YHCIIC HA
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHHW, OCO3HAHHBIA BHIOOD
WHIUBUTyaJIbHON TPACKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOMN e TENPHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOro BOCTIMTAHUS

AKOJIOTUYECKHU 11eJ1IecO000pa3Hoe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3UYECKOMY W TICHXHMYECKOMY 370pOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MMaCHOTO MTOBECHUS TTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIHSIX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTIOJCH;

CITOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJy9aeMbIe TIPU U3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPBI, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M MyTell UX pelIeHUs MOCPEIACTBOM METOI0B XHWMHH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MmeTampeaMETHBIX  PE3YyJIbTATOB  BBIACISIIOT  3HAYUMBIEC IS
dbopMupoBaHUsS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, SIKCIIEPUMEHT U JIPYroe.), KOTOpbhie
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU
HAy4YHOM KapTHUHE MHUPA, U YHUBEpPCAJIbHbIE yYUeOHbIE NeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JEATEeIIbHOCTH.



ITo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS

Ba3oBble Jiornueckue AeiicTBUA:

YMEHHSI HUCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TIPU OCBOCHUH
3HAHWUU: PacCKPhIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBIACIATH WX XapaKTEepPHbBIE
NPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTUMH TIOHSATHSMH), UCTIOIB30BATh
MOHSTUS JJI1 OOBSICHEHHUS OTJENbHBIX (DaKTOB U SIBICHUM, BEIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALKUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBIMBATh MPUUYMHHO-CIEACTBCHHbBIE CBSI3M MEXAY OOBEKTaMU H3Y4YCHHS,
CTPOUTH JIOTUYECKUE pacCyk AeHUs (MHIAYKTUBHBIC, ACITyKTUBHBIC, 110 aHAIOTHH),
JIeNaTh BBIBOJIBI U 3AKJIIOUCHUS;

YMEHHE TMPUMEHSITh B TMpoOIecce MO3HAHUS TMOHATUS (MPEAMETHBIE U
MeTanpeIMETHbIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIEIHN, UCIIOIb3yEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XuMHUueckas ¢dopMmyna W YypaBHEHHUE
XUMHUYECKON peakluy — MpU PElICHUH Y4eOHO-TIO3HABATENbHBIX 3aJa4, ¢ yUYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEICTBEHHbIE CBSI3U U
MIPOTUBOPEYHS B M3yYaEMbIX MPOIIECCAX U SIBICHUSX.

Bba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHHE HUCIOJB30BaTh MOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHMs, a TaKkXKEe B KA4eCTBE OCHOBBI IJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUIA;

NpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPTraHU3AlUUd U TPOBEACHUIO
YUEHHYECKUX DJKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIbI IO Pe3yJIbTaTaM MPOBEAEHHOTO OMbITa, UCCIECTOBAHMS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanmueii:

yMEHUE BBIOMpATh, AHAJTU3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJIyIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4dHO-TIONyJIsIpHAsl ~ JTUTEpaTypa XHWMHUYECKOTO COJEP)KaHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHUIO;

YMEHHE TPUMEHSATh Pa3UYHbIE METOJIbI M 3alpOoChl MPHU MOUCKE U O0TOOpE
UHPOpPMAIIMM W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX IS BBITTOJHECHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEEIEHHOTO THIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOWpATh ONTUMATBHYIO (DOPMY MpEACTABICHUS HHPOPMAIUH U



WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl  HECJIOKHBIMHA CXEMaMH, JharpaMMamu,
IpyrumMu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE HWCIIOJIb30BaTh H AaHAIW3UPOBATh B TIpolecce Y4eOHOU U
UCCIICIOBATENILCKON JIeATEeIPHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEIIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHPOIHOM
CpeIIbl.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:

YMEHHMS 3aJaBaTh BOINPOCHI (B XOJ€ Auanora W (Wiu) JHUCKYCCUHU) MO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEIJI0KEHHOMN 3a1auH;

YMEHUS  TPEJICTaBISATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEIbHOMN
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paToOpHOI pabOTHI 110 UCCIEIOBAHNUIO CBOMCTB BEIIECTB, yUeOHOTO MTPOEKTA);

YMEHUSI Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHHE CaMOCTOSITEJIbHO OIpPENENATh LENIH ACSTEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3pdeKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIbHO COCTAaBJISATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMble B YCIOBUHU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB II0 OCBOCHHUIO 00s3aTEIBLHOIO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIICIISIIOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
NEUCTBUN, crnenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI



ACATCIBbHOCTH I10 IMOJIYYCHUTIO HOBOTI'O 3HaHMHI, €ro HHTCPIIPCTAINN,
HpCO6p&30BaHI/II-O N IIPUMCHCHHUIO B pa3JIMYHBIX y‘{e6HLIX N HOBBIX CUTYallUAX.

K xoniy oOydyenuss B 8 kJjiacce mpeIMeTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

. pacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX IIOHATHI: aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJIHAs), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas |
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JIOJIsl XUMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, BJEKTPOOTPUIATEIBLHOCTh, CTEIECHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiMy 3aMeIleHUs, peakIuu OOMEHa, 5K30- U DHIOTEPMUYECKHUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTaNb, paguyc aroMa, XHUMHYEcKas CBsI3b, TOJIApHAs U HEMOJSIpHAs
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCcOBasl 0
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIIUsI) B PaCTBOPE;

. WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMWYECKUX MOHSATHN U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALICHUIA;

. UCIIOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JJIsl COCTaBJCHUS (HopmyJl
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIUN;

. ONpENEeNATh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUAX, CTEMEeHb OKHUCIEHUS DJIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
MPUHAIJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COeAMHEHUH no (opmysam,
BUJI XUMHUUYECKOM CBSI3U (KOBAJICHTHASI U MOHHASI) B HEOPTaHUYECKUX COCTUHECHUSX;

. packpeiBath cMmbici Ilepuogmueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBAaTh  [OHUMAaHUE  MNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX TosiokeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXpPAaHEHHMS MacChl BEILECTB, IOCTOSIHCTBA COCTAaBa, ATOMHO-MOJEKYJSPHOIO
YYEHHs], 3aKOHa ABOraipo;

. OMMCHIBATh M XapaKTepu30BaTh TabnuunHyio (Gopmy Ilepuogmaeckoit
CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas noiarpynna (A-
rpymnmna)» u «modoyHas noarpynmna (b-rpymnma)», Manbie U OoJblIME MEPUOMIBI,
COOTHOCUTh 00O3HAu€HHUs, KOTOphle HMeroTcs B Tabnuie «llepuoanueckas
cucteMa xumuueckux anemeHtoB  JI. M. MenueneeBa» C  YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIee YUCIIO AIEKTPOHOB U PacHpeIeICHUE UX O DJIEKTPOHHBIM CIIOSIM);

. KJacCu(PUIMPOBAaTh ~ XUMUYECKHE  DJIEMEHThl, HEOpPraHUYeCcKue
BEILIECTBA, XUMHUYECKUE peaKuu (110 YUCITY U COCTaBY YYacCTBYIOIIMX B pEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);



. XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOIICTBA
BEIIECTB  pa3JIMYHBIX  KJIACCOB,  MOATBEpXKJas  OINKCAaHUE  IpUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINIA;

. MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU MPOTEKAHUSI XMMUYECKUX MPEBpaICHUIN B
Pa3INYHBIX YCIOBUSX;

. BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JOJI0 XMMHYECKOTO 3JIeMeHTa 1o (opMysie COSAMHEHUS,
MacCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHECHUIO
XAMHUYECKON pEaKIuu;

. MPUMEHSTh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON JIESITEIBHOCTH —
aHajgu3 U CHUHTE3, CpaBHEHUE, 0000IIeHHe, CUCTeMaTU3aluio, KJIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — Il U3YUYEHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOIIO/ICHUE,
U3MEpEHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN);

. cleloBaTh NpaBWJIaM [OJb30BaHUSA XUMHUYECKON TOCYyIOM U
Ja00paTOpHBIM 00OpPYAOBAaHUEM, a TAK)KE MpaBUJIaM OOpaIeHUs! C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB MO TOJYYCHHIO U COOUpPAHHMIO Ta3000pa3HbIX BeHIECTB (BOAOpOAa H
KHCJIOPOJA), TMPUTOTOBICHUIO PACTBOPOB C OMNPEIEIEHHONM MAaccoBOM aoJen
PacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U MPOBOJIUTh XUMUYECKUE SKCIIEPUMEHTHI
M0 PaCMO3HABAHUIO PACTBOPOB IIEJIOYEH WM KHUCIOT C TMOMOIIbI) HHAUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonmy oOyuenuss B9 KJiacce mpeaIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

. PACKpBIBATh CMBICII OCHOBHBIX XUMHUUYECKHUX IOHSATHN: XUMHUUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHWOH, IMPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHb  OKHUCJICHHS,
XUMUYECKas PEaKiusi, XUMUYECKas CBS3b, TEIJIOBOM A(DPEKT peaxiu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JUCCOIIMAITHS, PEAKIIMH HOHHOTO OOMEHa, KaTalnu3aTop, XMMHYECKOE pPaBHOBECHE,
oOpatuMble U HEOOpaTUMbIC PEAKIHUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIbHbBIC
peaKuuy, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHWE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(pOTEpPHOCTh, XHUMHYECKas CBsI3b (KOBaJEHTHasl, HOHHas,
MeTaJuInyecKas), KpUCTaJUIMYecKas pemeéTka, KOppo3us METaUIOB, CILIABBHI,
CKOPOCTh XHMHYECKOM peakUuu, NpeAesbHO aomyctumas koHueHtpauus [IJIK
BEILIECTBA;

. WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX ITOHATHU M
IIPUMEHSTD 3TU NOHATHSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHUM;
. UCIOJB30BaTh XMMHUYECKYI0 CHMBOJHUKY MJIsSi COCTaBICHUA (POpMYT

BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKLUN;



. ONpENENATh BAJEHTHOCTh W CTENEHb OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB B COCIUWHEHMSX PAa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh BELIECTB K
ONpeNeIEHHOMY KJIACCy COEAMHEHMM 1o QopMynaMm, BUJ XUMHYECKOU CBS3H
(KoBaJIeHTHasi, MOHHAs, METAJUTMYECKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3aps]l
MOHa MO XUMHUYECKOM ¢opmyse, XapakTep Cpeabl B BOJHBIX pPacTBOpPax
HEOPTaHUYECKUX COCIUHEHUM, TUIl KPUCTAJUIMYECKOM PEMETKH KOHKPETHOTO
BEILIECTBA;

. packpeiBath cMbIci [lepmogmueckoro 3akona J[. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro MOHWMAHME: ONUCHIBATH M XapaKTepU30BATh TAOIMYHYIO
dopmy Ileproamueckoit cucTeMbl XUMUYECKUX JJIEMEHTOB: Pa3iMyaTh MOHITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OONbpIIME TEPUOJbl, COOTHOCUTh OO0O3HAUYEHHs, KOTOpPbIE HMEIOTCS B
NEPUOJINYECKON TaOIMIE, C YUCIOBBIMM XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa, OOIIee YHMCIO 3JIEKTPOHOB U
pacnpeeneHre uX Mo AJIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IIKME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMICTB 3JIEMEHTOB U UX COCIMHEHUN B MPEENIax MAJIbIX IEPHUOIOB
Y TJIABHBIX MOATPYIH C YYETOM CTPOEHUS UX aTOMOB;

. KJIACCU(PUIIMPOBATh ~ XUMUYECKHUE  DJIEMEHTbl, HEOPraHUYECKHUE
BEIIECTBA, XUMUYECKHE PEaKIUU (II0 YUCIY U COCTAaBYy yYacCTBYIOIIMX B pEakLUU
BEUIECTB, [0 TEMJIOBOMY 3(QeKxTy, Mo H3MEHEHMIO CTElEHEH OKHUCICHUsS
XUMHUYECKUX DJIEMEHTOB);

. XapakTepu30BaTh (OMUCHIBATH) OOIIME U CIEU(DUIECKUE XUMUUECKHE
CBOMCTBA MpPOCTBIX M CIIOKHBIX BEILIECTB, MOATBEP)KIAs OMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX M MOHHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;

. COCTABJISITh YPaBHEHHUS DJEKTPOJUTUYECKON AMCCOLMALMM KHUCIOT,
HIeJI0YEH U COJIeil, MOTHbIE U COKPAIIEHHBIC YPAaBHEHUS PEaKMii HOHHOTO OOMEHa,
YPaBHEHUS PEAKLM, MOATBEPKAAOUIMX CYLIECTBOBAHUE T'€HETUYECKOM CBS3H
MEXy BEIECTBAMH Pa3JINYHBIX KJIACCOB;

. pacKphIBaTh CYIIHOCTbh OKHCJIHMTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKLUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiui;

. IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHNSI XUMUYECKHUX NIPEBPALLECHHUN B PA3JINYHBIX YCIOBHUSAX;

. BBIYHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChbl
BEILECTB, MAacCOBYIO JOJI0 XMMHUYECKOrOo 3JieMeHTa Mo (opMmyjie COeIUHEHUS,
MacCOBYIO JIOJII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PacUEThl MO YPaBHEHHUIO
XAMUYECKOU PEAKIINH;

. coOMoaTh MpaBWia TMOJB30BAaHUSA XUMHUYECKOM TIOCYyJIOM U
7a00paTOpHBIM O0OpPYAOBAHUEM, a TaK)Ke MpaBuia OOpallleHUs C BEUIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBINOJHEHUIO JTA0OOPATOPHBIX XUMHUYECKUX
OMBITOB MO TOJYYEHUI0O M COOMPAHMIO Ta3000pa3HBIX BEUIECTB (aMMHUAaKa H
YIJIEKHUCIIOTO ra3a);

. IPOBOJAUTH PEAKLMH, [OATBEPKIAIOIINE KAaYeCTBEHHBIM COCTaB
pa3IMyYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYyTEM XJIOPUI-, OPOMHUI-, HOAUI-,



KapOoHat-, pocdar-, CUIMKAT-, CyIb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHS U
WOHbl HM3YYCHHBIX META/UIOB, TPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HCOPTraHUYECKUX BEIICCTB;

. IMPUMCHATb OCHOBHBIC OIICpalluH MBICIIMTEIbHOM ACATCIIBHOCTH —
aHaJIn3 W CHHTC3, CPABHCHUC, O606HICHI/IG, CHUCTCMATHU3allhuI0, BBIABIICHHUC
MMPUYINHHO-CJIICACTBCHHBIX CBSA3CH — L U3YUCHUA CBOMCTB BCHICCTB H

XMMHUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METObI ITO3HAHUS — HAOJIOJCHHUE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PEalbHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
N HauMenoBanue KoanuecTBo 4acoB
0
pa3aesioB U TeM
n/n Bcero
NPOrpamMMbl

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

Paszpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS

XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5
' U [IPAKTHYECKON

ACATCIIBHOCTH YCJIOBCKaA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

12 BemecTBa 1 xuMuueckue 15 bu6mmoreka [IOK
' peaxiuu https://m.edso00.ru/7f41837¢c
Utoro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

91 Boznyx. Kucnopoz. 5 bub6nuorexa [IOK
' IoHsATHE 00 OKCHIAX https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsarue o 8 bubnuorexa [JOK
' KHUCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [Tonsitue 5 bubnuotexa [JOK
' 00 OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIacChI
2.4 HEOPraHUYEeCKUX 11 bubmorexa [IOK
' P 8 https://m.edsoo.ru/7f41837c
COCOINHCHNUN
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemenTon /1. U.
MenaeneeBa. CtpoeHne aToM0B. XuMHu4eckasi CBsA3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

[Iepuoanueckuii 3aK0H U
[Tepuonuueckas cucrema

3.1 XUMHYECKUX AJIEMEHTOB 7
. . Mennene-eBa.
Ctpoenue aToma

bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢c

XUMHYECKas CBA3b.

3.9 OKucauTenbHO- 3 bubmuoreka [JOK
' BOCCTaHOBHUTEINILHEIE https://m.edso0o.ru/7f41837¢c
peakiuu
b K
Hroro mo pazaeny 15 ubmmorexa [10

https://m.edsoo.ru/7f41837¢c




bu6mmoreka [JOK

P 3
C3EPBHOC BpeMi https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB 68
I10 I[TPOI'PAMME
9 KJIACC
KouunvecTBO
Ne HaumeHoBaHue pa3jiesioB u qACOB JuexkTpoHHbIe (HU(POBHIE)
n/n TeM MPOrpamMMbl o0pa3oBaTebHbIE PECYPChI
Bcero
Pa3nes 1. BemecTBO U XuMH4YecKHe peakiun
[ToBTOpEHME U YIITyOJICHHE
11 3HaHI/II71: OCHOBH)L:XyaS eJI0B 5 bubmorera [JOK
' pasA https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHUYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DNEeKTpONIUTHYECKAs
1.3 rcconnanus. XUMUISCKUE 8 bubmorexa HOK
' A HHatL https://m.edsoo.ru/7f41a636
peakIuy B pacTBOpax
Uroro no pazneny 17
Paznen 2. HemeTasuibl U MX coeIMHEHMSI
OO6m1as XxapakTeprucTruKa
2.1 XI/H\I/IIII/I%CKEX 3J1§MeHTOB 4 bubmorexa HOK
' https://m.edso00.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepucTHKa
99 XUMHUYECKUX HJIEMEHTOB 5 bubnmoreka [JOK
' VIA-rpynmst. Cepa u e€ https://m.edsoo.ru/7f41a636
COEIMHEHHMS
OO01mas xapakTepucThKa
53 XUMHUYECKUX IJIEMEHTOB VA- 7 bu6mmorekxa [IOK
' rpymisl. A3ot, pochop u ux https://m.edsoo.ru/7f41a636
COCJIMHCHHS
OO6mrast XxapakTeprucTruKa
94 XUMHYECKUX AJIEMEHTOB 8 bubmuoreka [JOK
' IV A-rpynmet. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCIUHEHUS
Hroro mo pazaeny 25
Paznen 3. Metajiibl U MX COeIMHEHMSI
3.1 OO1me cBoiicTBa METAIIOB 4 bu6mmoreka [IOK




Baxueiinme MeTayuisl U UX

https://m.edsoo.ru/7f41a636
bubmuoreka [JOK

3.2 COEIMHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa

41 BemectBa u marepuassi B 3 bubnuoreka [JOK
' YKU3HU 4EJI0BEKA https://m.edso00.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 buGnnorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 30435837774180967768552081179451357192081145290
Bnageney AHoB JMATpUi AHaTONLEBMY
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