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COJEPXXAHUE OBYYEHUA
8 KUIIACC

IlepBoHauanbHbIE XUMUYECKUE TIOHSATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU 4YenoBeKa. XUMHS B CUCTEME HayK.
Tema wm BemecrBa. PU3NYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BeecTB. [loHsATHE O MeTOmaxX MO3HaHUSA B XUMUU. UUCThIE BELIECTBA MU CMECH.
CnocoObI pa3esieHus] CMECEeH.

ATOMBI W MOJEKYJIBl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyrna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3akoH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsi aTOMHas —Macca.
OTHOcuTENnbHAs MOJIEKYJISIpHAas Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KommuectBo BemiectBa. Momb. MonsipHass macca. B3anmMoCBs3b KOJIMYECTBA,
Macchl W 4YHUCJIAa CTPYKTYPHBIX €AMHMI] BemiectBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTUHEHUH.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakus U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XUMHUYECKHMe ypaBHeHHs. Kiaccudukanms
XUMUYECKUX peaKIuid (COeAUHEHUs, Pa3JIOKEHHUS, 3aMEIleHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUUYECKOW MOCYIOM, paBujaMu pabOThl B JaOOpaTOpUu U
npuéMamMu 0OpaIlieHus1 ¢ JJabopaTOPHBIM 000PYTOBaHUEM, U3yYCHUE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (IUIaBI€HHE BOCKa, TasHHUE JIbJla, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCAlUsI BOJbI) U XUMHUECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHUE TMPU3HAKOB IMPOTEKAHUSI XMUMHUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOpPUJIOM Oapus, pa3ioKeHUE THAPOKCUAA
meau (Il) mpu HarpeBanuu, B3auMoaelCTBHUE XkKene3a ¢ pacTBopoM coiu meau (11),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BBIMIAPUBAHKE, TUCTUJUIALIMS, XpoMaTorpadusi, IPoBEICHUE OYUCTKU MMOBAPEHHOU
COJii, HaOJIOJEHHWEe W  ONHWCAaHWUE  pe3yJbTaTOB  IMPOBEICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJENIEH MOJIEKYI
(IIapOCTEPIKHEBBIX).

Baxneiilme npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3jieMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue kuciopoja B mpupoae, (GU3MYECKUE U XUMUUYECKHUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TemmoBoil >PdeKkT XUMHUYECKOM peakUuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3NUECKHE U XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HachllieHHble ¥ HEHACBIIEHHBIE pPacTBOphl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukamnus neoprannuyeckux coeauHeHuid. Oxkcunbl. Knaccudukarms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. DPHU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coiseil. @U3HUECKUE U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupaHue, pacrno3HaBaHWE W HW3YUYCHHE CBOWCTB KHCIOpPOJAa, HaOMI0IeHNe
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BOAoOpoja (ropeHue), B3auMojeiicTBue Bogopoga ¢ okcuaoMm meau (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOI'O BEIIECTBA, B3AMMOJECHCTBUE BOJABI C METAJIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAJIBHBIX 3a1ad M0 Teme «BaxHednme Kiaacchl HEOPraHMYECKUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEIbHBIE METAUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea.  KopoTkomepuonnas W JJIUHHONEPUOAHAS  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMOB TNepBbIX 20 XMMHYECKHX 3JIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPYIIIAM U MEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPULATEILHOCTh XUMUYECKHUX JIEMEHTOB. FIOHHAs! CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3loB BELIECTB METAIUIOB W HEMETAJUIOB, B3aMMOJACHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanyus MEXIpPEAMETHBIX CBSI3CH INMPH HM3YUYCHHH XMMHUU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJISIOMIUXCS CUCTEMHBIMH I OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (DAKT, TUIIOTE3a, TEOPHSI,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJTMPOBAHNE, U3MEPECHHE, MOJICIIb, SIBIICHUE.

dusnka: Marepusi, aToMm, OJEKTPOH, TNPOTOH, HEWTPOH, HOH, HYKJIH],
M30TOIIbI, PAIMOAKTUBHOCTh, MOJICKYJIA, DJCKTPUUECKUI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (PM3MYECKUE BEIIMYMHBI, ¢IUHUIIBI
M3MEpPEeHHUs, KOCMOC, TUTAaHETHI, 3BE31b1, CoHIIE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['ecorpadms: armocdepa, ruapochepa, MHHEpadbl, TOPHBIC TOPOIHI,
TTOJIC3HBIC UCKOITaeMbIE, TOIIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHUYECKAs peakUus

[Tepuognueckuit 3akoH. [lepronnueckas cucreMa XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MNEPUOAOB, Kalusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHUEM »3JIEMEHTOB B Ilepromgmueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KjaccaM HEOPraHuYEeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarms XuMAYeCKUX PEakIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUHU BEIIECTB, MO TEIIoBOMY 3(¢deKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[Tonsate o ckopocTtu XuMU4Yeckor peakuuu. [loHsaTue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTC€HHBIX M I'eTepOTreHHBIX
peakuusx. [lonsitue o katanuse. [loHdaTHE 0 XMMHUUYECKOM paBHOBeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XUMHUYECKOW PEAKIMU M TOJIOKECHUE XUMHUYECKOrO
paBHOBECHS.

OKHUCIHTEIPHO-BOCCTAHOBUTEILHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OajlaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEJIHLHOM pEaKIum. CocraBienue YpPaBHECHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Kartnonsl, anHnonsl. MexaHn3M AHCCOLMAIMM BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
NOJIHBIE W COKpAlIEHHbIE WOHHBIE ypaBHEHUsA peakuuid. CBOICTBa KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa M ajmMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXKHO  HMCHOJB30BAaHUE BHJACO MaTEpUATIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pas3iokKEHUs, COCAUHEHHUS ), pacllO3HABAHWE HEOPraHUYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne W (U3NYeCKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHM3M 4YeJoBeKa. BakHeWlne XJIOpuabl U HX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPO/a U CEPhbl. AJUIOTPONHBIE MOJUPUKAIIUN KUCIOPOAa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjacca KUCIOT M creuudduueckue). XUMUYECKHE PEaKIuH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKalolled Cpelbl COCAUHEHUSIMU cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U xumuieckue cpoiicta. Kpyrosopor azora B npupoje. AMMHaK, ero
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENsI Kjacca KHUCIOT U chenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOX[HW, 3arpsA3HEHHE BO3JyXa, MOuYBbl M BOJOEMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 3eMeHToB IVA-rpynmnel. OcoOEHHOCTH CTPOECHHS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIE OPraHU3MBEI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
noigydeHue U npuMeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, INIUIIEPUH, YKCYCHAsl KU CIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YeNOBeKa. MarepuaabHOE€ €IWHCTBO OPraHMYeCKHX H
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
ObITY, B MPOMBIIIJIEHHOCTH. Ba)kHeHIe CTpOMTENbHBIE MaTepuaibl: KepamuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCJIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0pasiamMu XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJIEHHE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHON CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHON peakIui Ha Cynbdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
cobupanue, pacrno3HaBaHWE W H3YYCHHE CBOWCTB aMMHaKa, TIPOBEICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTAUTMYECKUX PemETOK anmasza, rpaduta, QyliepeHa, O3HAKOMIICHUE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OOmrast XxapakTeprucTUKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHU MetaioB. @U3nyeckne U XUMUYECKHE CBOWCTBA MeTayuioB. OOmue
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

IIlenounsle MeTambl: mojiokeHUe B llepuonnyeckoil cucreMe XMMUYECKUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuid W KaJbLMWA: MOJOKEHHUE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BO/IBI U CITOCOOKI €€ YCTpaHEeHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuoanyeckoir cuctemMe XUMAYECKUX DIEMEHTOB /.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMd METAUIOB W CIUIABOB, HUX (DU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAaHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS KEJIE€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKCAHUE MPOIECCOB OKPAIIUBAHUS
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKPYKaK0IIaA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpanus BemiectB, aanee — [1J1K). Ponb xumuu B pelieHuu 3KOJIOTHYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBIISIETCSI  4Y€pe3 HCIHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KiIaccuukanus, TMepUOJUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUH 3apsiji, MPOBOJHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O

XUMHNUHU HA YPOBHE OCHOBHOTI'O OBLHIEI'O OBPA30BAHUA
JIMUHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE PE3yNbTAaThl OCBOCHMSI MPOTPAMMBI  OCHOBHOTO  OOIIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJA€ OOYYEHHS XMMHU B €IUHCTBE Y4eOHOU W
BOCITUTATEJILHON JESATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
olllecTBe TpaBUJIaMM W HOPMaMH TIOBEJEHUS W CIOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHMSI, CAMOPA3BHUTHS M COIUATN3AIIANA 00yJarOITUXCsl.

JIugyHOCTHBIE  pE3ysibTaThl  OTPAKAOT  TOTOBHOCTH  OOYYaroOIIUXCS
PYKOBOJCTBOBAThCSl CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAllUd W
pacuIMpeHue onbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YACTH:

1) naTpHOTHYECKOIr0 BOCIIUTAHUS

[IEHHOCTHOI'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4dHOMY HaCJEIWI0, MOHUMAaHHWS 3HAYEHUS XUMHYECKOM HAyKH B >KU3HU
COBPEMEHHOI0 00IlIeCTBA, CIOCOOHOCTH BIAJE€Th JIOCTOBEPHON HH(OpMaIuei o
MEPEOBbIX JOCTHXKEHUSX W OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 00IIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS S



MPEJICTABIICHU O COLHUAIbHBIX HOpPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHOMCCIIENOBAaTENbCKOM, TBOPYECKOM M JPYrHX  BHJAX
JIESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPA3HOM COBMECTHOM JESTENbHOCTH TMIPH
BBITIOJTHEHUW YYE€OHBIX, II03HABATENIbHBIX 3a7a4, BBITOJHCHUN XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JIaHIHU YUE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO
U B3aUMOIIOMOIIM B TPOIECCe OTON Yy4eOHOW MAESATEIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TOBEJACHUE M TIOCTYIIKA CBOUX TOBapUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCTEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEJCTABICHUS O BEIIECTBE U XUMUUYECKOW peakiiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM M COCTABIISIFOLIUE
OCHOBY JIJI IOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUPA, MpelCTaBlieHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSI TPHUPOJIbI, B3aUMOCBSI3IX YEJIOBEKA C
IPUPOTHOM CPENIOH, O POJIM XUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEILHBIC MOTHBBI, HAIIPABJICHHBIC HA TMOJTYYECHUE HOBBIX 3HAHHWH IO
XUMUH, HEOOXOJUMBIC i OOBSICHEHHUS HAOJIO/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIbHOW, WH(MOPMAIIMOHHON M YHMTATENbCKOW KYJIbTYpPhl, B TOM 4YHCJIE
HaBBIKOB CaMOCTOATENILHONH paboThl C Y4eOHBIMH TEKCTaMH, CIPaAaBOYHOMN
JUTEPATypoOl, JOCTYMHBIMHU TEXHUYECKHUMHU CpEICTBAaMU HMH(POPMAIMOHHBIX
TEXHOJIOTHM;

MHTEpPEC K OOYYEHHUIO M TIO3HAHWIO, JIIOOO3HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0ooOpa30BaHUIO, TPOSKTHOH W  HCCIEAO0BATEIbLCKOU
NeSATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTH M YPOBHS OOYyYEeHUS B
JTaJIbHEUIIIEM

4) popMupoOBaHNS KYJIHTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBbIM 00pa3 >KMU3HU, OCO3HAHUE IOCIEICTBUN H
HENPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEHUSI),
HEOOXOIMMOCTH  COOJIIOJICHUST TIpaBWJI OE€30MacHOCTH TMpu  OOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpynoBoro BocnuTaHusi:

MHTEPEC K MPAKTUYECKOMY U3yYEHUIO podeccuid U TpyAa pa3iIudHoOro poaa,
yBOXEHHE K TPYAy M pe3ysbTaraM TPYAOBOH JIEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHWUH TIO0 XWMHH, OCO3HAHHBIH BBIOOD
WHUBUTyaJIbHOW TPACKTOPHUH MPOJOJDKEHUS 00pa30BaHUsI ¢ YIETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIICIIHON MPOQeCCUOHAIBHON JESITSILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUMH,
TOTOBHOCTH aIaITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;



6) 3K010rM4ecKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LEHHOCTH 30pPOBOr0 U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3MUECKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJAEHUS
paBMJI 0€30MACHOTO TTOBEICHMS TIPU paboTe ¢ BEIECTBAMU, a TAK)KE B CUTYAITUsX,
YIPOKAOIIMX 310POBbIO U )KU3HU JIIOJIEM;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJydaeMble MPU HU3YYCHUH XUMUH, IJIS
pELICHUS 3a]1a4, CBSI3AHHBIX C OKPYXKAIOIIEH MPUPOAHOU CPEAOM, JJISI OBBILLICHUS
YPOBHSI  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAHUS TJ00AJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MYTeH WX PEIIeHHS MOCPEACTBOM METOJO0B XHUMHH,
3KOJIOTUYECKOTO MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBLHOM,

KOMMYHHUKATUBHOU U COLIMAIIBHOU IPAKTUKE.
METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yJIbTATOB BBIACHSAIOT 3HAYUMBIE JJIS
dopMUpOBaHUS MHUPOBO33pEHUsI OOILICHAYYHBbIE TOHATHUA (3aKOH, TEOpHUs,
OPUHLMII, TUIIOTE3a, (PAKT, cucTeMa, MPOLECC, HIKCIIEPUMEHT U JIPYroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U IMO3BOJIAIOT Ha
OCHOBE 3HaHUM M3 3TUX MNPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O LEJIOCTHOU
HAyYHOU KapTHHE MHUpA, U YHUBEpCaIbHbIC yueOHbIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHUBHbBIC, PErYJIATUBHBIE), KOTOpble O0OECIEeYnBaOT (POPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBJICHUIO Y4eOHOM
NEeSATENbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA

ba3oBrbie 1oruyeckue 1eHCTBUA:

YMEHUS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIILIEHUS IPU OCBOCHUU
3HAHUM: PACKPHIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKU, YCTAaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSTUAMH), KCIOIb30BAThH
MOHSTHS 111 OOBSICHEHUSI OTJENbHBIX (DAKTOB W SIBIICHUM, BHIOMpATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(PUKAIIMU XUMHUYECKUX BELIECTB U XUMUUYECKUX PEaKIUH,
yYCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3M MEXAYy OOBEKTaMU H3Y4YCHHUS,
CTPOUTh JIOTUYECKUE PACCYKIECHUS (MHIAYKTHBHBIC, N€TyKTUBHbIE, [0 aHAJIOTHH),
JenaTh BBIBOJBI U 3aKJIFOUEHUS,

YMEHHE TMPUMEHATh B TIPOIECCEe TO3HAHUS TOHATHUS (MpPEeIMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIE TPECTaBICHUS —
XUMUYECKUU 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (opMmysia U ypaBHEHUE
XUMUYECKON PEaKIuu — NP PEIICHUU y4eOHO-TTO3HABATENIbHBIX 337a4, C YIETOM
ATUX MOJIENbHBIX MPEJCTABICHUN BBIABIATh M XapaKTEPU30BAaTh CYIIECTBEHHBIE



IPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEILIECTB U XMMUYECKUX peaKlui,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTHUBOPEYHS B H3Y4AEMBIX MPOIIECCAX U SIBICHUSAX.

ba3oBrle ucciieoBareIbCKHe 1eiCTBUA:

YMEHHE HCIIOJIb30BaTh TOCTaBJICHHBIE BOMPOCH B KayeCTBE HHCTPYMEHTA
NO3HAHMS, a TakXKe B KadecTBE OCHOBbI JJs1 (OPMUPOBAHUS THIOTE3bI IO
IPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMbBIX CYXKJICHUM;

NpUOOpETeHNE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMd M MPOBEACHUIO
YYEHHMYECKHX OKCIIEpUMEHTOB, YMEHHE HaO/IoJaTh 3a XOAOM Ipoliecca,
CaMOCTOSITESILHO MIPOTHO3UPOBATh €r0 pe3yJibTar, POpMYIUpPOBaTH 00OOLIECHUS U
BBIBOIBI 110 pe3yJIbTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIATH OTUYET
0 MIPOIeNIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, aHATU3UPOBATh W MHTEPIPETUPOBATH HHPOPMAIIHIO
pa3NYHBIX BUAOB U (OPM MpEACTABICHUS, NTOJIYYaEMYI0 U3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIOMYJISIpHAsl ~JIUTepaTypa XUMHUYECKOTO COACP)KaHUSA, CIPAaBOUHBIC
nocobust, pecypcbl MHTepHeTa), KPUTHYECKH OIICHHWBATH MTPOTHBOPEUYHMBYIO U
HEI0CTOBEPHYIO HH(OpMaIHIO;

yYMEHHE TPUMEHITh Pa3IMYHbIle METOABI M 3alpOChl MPH MOUCKE U 0TOOpe
UHGOpMAIIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a/1a4 OMpPEEIIEHHOTO TUIIA, TPUOOPETEHNE OIbITa B
001acTH  UCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHUH,
OBJIa/ICHHE KYJIbTYPOH aKTUBHOI'O UCIOJIb30BaHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (DOpMY TIpe/icTaBlIeHUs] HHPOPMALlUUd U
WUTIOCTPUPOBATh pelllaeMble 3aJaud HECJIOXHBIMU CXEMaMH, JWarpaMMaMu,
IpyruMu popMamMu rpa@uku U ©X KOMOUHALIUSIMU;

YMEHHE UCHONAb30BaTh M aHAJU3UpOBaTh B TMporecce ydyeOHOW U
MCCIIEZIOBATEIbCKOM NIeATENbHOCTH MH(YOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOI'O XO3iHCTBa M TPAaHCIOPTa Ha COCTOSIHME OKpY)XKAloLled NpUupOaHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIe AelicTBUs:

yMEHUS 3aJaBaThb BONpOCHl (B XoAe aAuajora W (Wiau) AUCKYCCUM) IO
CyLIECTBY  OOCyXJaeMOM  TeMbl, (OPMYIHPOBaTH CBOU  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS NTPEITIOKEHHON 3a/1auH;

YMEHUS  TPEACTaBIATh  TMONYYCHHBIE  pe3ylbTaThl  MMO3HABATEIHHOU
NESTeIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JeNaTh MPEe3eHTALUIO
pe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITA,
1a00paTopHO pabOThI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, YU€OHOIO MPOEKTA);



YMEHUSA Y4eOHOrO COTPYJAHHYECTBA CO CBEPCTHUKAMM B COBMECTHOU
IIO3HABATEIIBHOM M MCCIIENOBATEIILCKOM  JEATECIIBHOCTH  IIPU  pELICHUHU
BO3HMKAIOIIUX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB M COIJIACOBAHUS
no3uuii (00CyXKIeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAHHALIMS
COBMECTHBIX JCHCTBHM, ONpEIECIICHHE KPUTEPHUEB II0 OLEHKE KadecTBa
BBITTOJIHEHHOM paOOoThI U Apyrue).

PerynsiTuBHbIC YHMBEpCAIbHbIC Y4eOHbIE el CTBUSA:

YMEHHME CaMOCTOSTEIBHO OIPEACIATh LENH JEATEIbHOCTH, ILUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEesITEeNbHOCTh, BEIOMpATh Hanbosiee 3h(HEeKTUBHBIE CIIOCOOBI PEUICHUSI YUEOHBIX U
II03HABATEIbHBIX 3aJa4, CaMOCTOSATEIBbHO COCTaBJATh WM KOPPEKTUPOBATH
IIPEVIOKEHHBIA  AITOPUTM JACHUCTBUM MNPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
IOJYy4YEHUs] HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX M PEaKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIy4YCHHOI'O pE3yJIbTaTa 3asBICHHOM LEIH, YMCHHE

UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeJIaraéMble B YCJIOBUU 3a1aHUMN.
INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJlbTaTOB IO OCBOCHHUIO 0053aTEIHLHOTO
COJIEp’KaHMsI, YCTAHOBJICHHOTO JaHHOW (enepasibHON padoueil mporpammoit,
BBIJICTISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAayJYHBIC 3HAHWS, YMCHHS W CIIOCOOBI
JNEHUCTBUN, BUIBI JCSITEIILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIPETAIIUN, MPEOOPA30BaHUI0 W TMPUMEHECHUIO B Pa3IUYHBIX YYEOHBIX H
HOBBIX CUTYaIIHSIX.

K kxonmy oOyuenust B 8 Kkjiacce mMpeaMeTHbIC Pe3yibTaThl Ha 0a30BOM
yYpOBHE JOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO yJaAIOIIUXCS YMCHUM:

o pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX IIOHSATHH: aToM,
MOJIEKYJIa, XUHMUYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMEChH
(ogHOpOIIHAasE ¥ HEOJHOPOJAHAs), BAJICHTHOCTb, OTHOCUTEIbHAs AaTOMHas H
MOJICKYJISIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca, MaccoBas
JIOJIS XUMUYECKOTO AJIEMEHTAa B COCIMHEHHUH, MOJISIPHBIA 00BbEM, OKCHII, KUCIIOTA,
OCHOBaHHE, COJIb, JJIEKTPOOTPUIATEIBHOCTb, CTENEHb OKUCICHHUS, XHUMHUYECKas
peaknus, Kiaccu(puKanus peakiuii: peakiui COSAMHCHUS, PEAKITUN Pa3I0KEHUS,
peakuuu 3aMelIeHusl, peakuuu OOMEHa, 5K30- M JSHJOTEPMUYECKUE PEaKIIUH,
TEIJIOBON A(PeKT peakiuu, sSApO aroma, SJIEKTPOHHBIA CJIOM aTroMa, aToMHas
opbuTallb, paaMyc aromMa, XHUMHUYECKas CBs3b, IMOJIApHAs M HEMOJspHas
KOBaJICHTHAs CBsI3b, MOHHAS CBS3b, MOH, KATUOH, aHWOH, PACTBOP, MAaccoOBast JI0JIs
BellecTBa (MPOIEHTHAsI KOHILIEHTPalKsI) B PaCTBOPE;

o WJUTIOCTPUPOBATh B3aUMOCBSI3bh OCHOBHBIX XHMHUYCCKHX TOHATHH U
MPUMEHSITh ATU TIOHATHSI IPU OTIMCAHHUH BEIIECTB M X MPEBPAICHUIA;



o WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEaAKIU;

o OMpEeNEesATh  BaJIGHTHOCTh aTOMOB  DJJIEMEHTOB B  OWMHApHBIX
COCIMHEHUSAX, CTCNEeHb OKHUCJICHHUSI DJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEEeNEHHOMY KJIacCy COeAMHEHUM nmo Gopmynam,
BUJI XUMUYECKOU CBsI3U (KOBAJCHTHAs M MOHHAS) B HEOPTaHWYECKUX COCTMHEHUSIX;

o packpeiBath cmbica llepuonnueckoro 3akoHa [[. WM. MenneneeBa:
JEMOHCTPUPOBATh  TMOHMMAaHWE  TEPUOJMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB OT MX mosiokeHus B [lepuonnueckoil cucreme, 3aKOHOB
COXpPAaHEHHsSI MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJEKYJISPHOTO
y4€HUs, 3aKOHa ABOTaJpo;

o OMKCHIBATh U XapakTepHU30BaTh TabmuuHyto (opmy llepuoamueckoit
CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3janyaTh MOHATHUS «TJlaBHas moarpymna (A-
rpymma)» u «mobounas noarpynna (b-rpymma)», Maibie U OOJbIINE TMEPUOMIBI,
COOTHOCUTH 0003HA4YeHUs, KOTOpble uMerTcs B Tabmuie «llepuoanueckas
cucrema xuMudeckux odnemeHtoB J[. . MeHneneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB M 3apsij
siipa, 00111ee YHUCIIO SJIEKTPOHOB U PACIIPEICTICHUE UX T10 JIEKTPOHHBIM CJIOSIM);

o KJIacCU(PUIUPOBATh  XUMUYECKHUE  DJIEMEHTBhI,  HEOPraHWYECKHUe
BEILECTBA, XUMUYECKUE PEAKUHH (TI0 YKCIY U COCTABY YYACTBYIOIIUX B PEAKLIHUU
BEUIECTB, MO TEMI0BOMY 3D (PEKTy);

o XapakTepu3oBaTh (OMUCHIBaTh) OOIIME€ XWMHUYECKHE CBOMCTBA
BEIIECTB  pa3JMYHBIX  KJIACCOB,  MOATBEpXKJash  ONWCAHUE  IMPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUIA;

o MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KauyeCTBEHHOT'0 COCTaBa, BO3MOXKHOCTH MPOTEKaHUSI XUMHUYECKUX MPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSAX;

o BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO 3JIEeMEHTa Mo (opMyse COEeIUHEHHS,
MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE, MPOBOAUTH PACUEThl MO YpPaBHEHUIO
XUMHUYECKOUN peaKkiny;

o MPUMEHSTh OCHOBHBIE ONEPAIlMU MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHUHTE3, CPaBHEHHE, O0OOIIECHUE, CHCTeMAaTH3aluio, KIacCU(PHUKAIIUIO,
BBISIBIICHUE TTPUYUHHO-CIICJCTBEHHBIX CBSA3EH — JIJIsi U3YUYEHHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE€ METO/bl MO3HAHUSI — HAOJIOACHHUE,
U3MEpEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT (PEasIbHbINA U MBICJICHHBIN);

e CIeAOBaTh MpaBWIAM  TMIOJb30BAHUS XMMHUYECKOM TMOCYyIOM U
1a00paTopHBIM 00OPYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpPAIEHUs C BEIIECTBAMH B
COOTBETCTBUU C HMHCTPYKIHUSIMU TIO BBITIOJHEHUIO JTa0OpaTOPHBIX XUMUYECKHUX



OTMBITOB MO TIOJYYEHHIO U COOMpPAaHMIO Ta3000pa3HbIX BElIECTB (BOAOpoOJa U
KHCJIOpOJa), IPUTOTOBJIEHUIO PACTBOPOB C OMNPEAENEHHOM MaccoBOW jaonen
PacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IIPOBOAUTH XUMHUYECKHAE IKCIIEPUMEHTBI
II0 PaclO3HABaHUIO PACTBOPOB ILIEIOYEH M KHUCJIOT C IIOMOIIbIO WHIUMKATOPOB
(;Takmyc, (heHon(pTaIenH, METUIIOPAHK U APYTHUE).

K koniy oOyueHuss B 9 kjiacce mpeaMeTHbIE pPe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

o PacCKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKMX IOHATHM: XUMHUYECKUHI
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CII0XKHOE
BEILECTBO,  BAJIEHTHOCTb,  JJIEKTPOOTPULIATEIILHOCTh, CTEINEHb  OKMCIICHMS,
XUMUYECKasl peaklus, XUMUYECKas CBsi3b, TEIJIOBOM 3(G(EKT peakiuu, MoJb,
MOJISIDHBI 00BEM, PACTBOP, AJIEKTPOIUTHI, HEINEKTPOJIUTHI, IEKTPOIUTHYECKAS
JUCCOLMAIINS, PEaKIIUd HOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE,
oOpaTUMble U HEOOpaTUMbIE pEaKIHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKkuuy, OKHUCIUTENb, BOCCTAaHOBUTENb, OKHCIEHHE W  BOCCTaHOBJICHUE,
aloTponusi, amM(@OTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAasi,
METaJUINYEeCKast), KpPUCTAUIMYECKas pEmIETKa, KOppO3Us METaIOB, CILUIABBI,
CKOPOCTh XMMMYECKOM pEaKUuu, NpenesbHO pomyctuMas konueHtpauus [IJIK
BEILECTBA;

o WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHWYECKMX IOHATUU M
IPUMEHSTH STU NOHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPAICHHM;

o MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUs (HOpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIINN;

o ONpPENENATh BAJECHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCOWHEHMSAX PA3JIMYHOTO COCTaBa, NMPHUHAIJICKHOCTh BEIIECTB K
orpene’aEHHOMY Kjaccy COEOUHEHHH 1o QopMmynaMm, BUA XUMHUYECKOW CBA3H
(KOBaJICHTHAsI, NOHHAs, METAIUIMYECKAs1) B HEOPraHUYECKUX COCIUHEHUAX, 3apsjl
MOHA 1O XUMHYECKON (opMmyre, XapakTep cpeapl B BOJHBIX pacTBOpax
HEOPraHWUYECKUX COCOUHEHHUM, THUIl KPUCTAUIMYECKOM PEMIETKHM KOHKPETHOIO
BEIIECTBA;

° packpbiBaTh cmbica [lepuoamueckoro 3akona [[. . Mennaeneesa u
JEMOHCTPUPOBATh €r0 IMOHMMAHHE: ONUCHIBATh M XapaKTEpHU30BaTh TAOIUUYHYIO
dopmy Ilepuonnueckoid CUCTEMBl XMMHUYECKUX 3JEMEHTOB: Pa3inyaTh MOHATHS
«riaBHas moarpymmna (A-rpymnmna)» u «mnodbouynas noarpymmna (b-rpymnma)», manbsie u
OOJbIIME  MEPUOJbI, COOTHOCHTH OOO3HAUYEHMs, KOTOpblE HMEITCI B
HNepUOUYECKON TalJHIle, C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DBJIEMEHTOB (COCTaB M 3apsija s[pa, OO0Ilee YHUCIO JJIEKTPOHOB H
pacripesiesieHHe UX IO 3JEKTPOHHBIM CIIOAM), OOBSICHATH 00IME 3aKOHOMEPHOCTH



B U3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCIUHEHUH B IIPEAEIIaX MAJIBIX [EPUOIOB
Y TJIABHBIX MTOATPYIII € YYETOM CTPOEHHUS UX aTOMOB;

o KJacCU(PUIUPOBATh ~ XUMUYECKUE  DJIEMEHTbl, HEOpPraHUYECKHe
BEIIECTBA, XMMUYECKUE PEaKUU (II0 YKMCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, IO TEIUIOBOMY 3((eKkTy, N0 H3MEHEHHIO CTENEeHEeH OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBAThH) OOLIME U CIEHU(PUIECKUE XUMUYECKHE
CBOMCTBA IPOCTBIX M CIIOKHBIX BEUIECTB, IMOATBEPXkAAasi OMHCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

o COCTaBISITb YPABHEHUS 3JIEKTPOIMTHUYECKOW JHUCCOLMALMU KHCIIOT,
IIEJI0YEH U COJIel, IOJHBIE U COKPAIIEHHBIE YPAaBHEHUSI pEaKLIU HOHHOIO OOMEHa,
YPaBHEHMSI PEaKUWid, MOATBEP)KIAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOW CBS3H
MEXAY BELIECTBAMHU Pa3JIM4HbIX KJIACCOB;

o pacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX DPEAKLUN
MOCPEACTBOM COCTABIICHHSI 3JIEKTPOHHOIO OajaHca 3TUX PEaKIUi;

o IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILIECHUN B PA3TUYHBIX YCIOBUSX;

o BBIUHCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYKO MAacChl
BEIIECTB, MACCOBYIO JIOJK0 XMMHUYECKOrO 3JIEMEHTa MO (POpMyJie COECTUHEHMUS,
MacCOBYIO JOJI0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMUYECKOU PEaKInH;

° coONrofaTh MpaBuja TMOJb30BAHUA XUMHYECKOW TIOCYAOM U
1a00paTopHBIM 00OPYJIOBAaHHUEM, a TAKXE MpaBuiia OOpalleHHs] C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKLUHUSMH IO BBIMOJIHEHUIO JaOOPaTOPHBIX XUMHYECKUX
OIBITOB TIO TOJYYEHUI0 M COOMpaHHUIO Ta3000pa3HbIX BEUIECTB (aMMHMaka H
YIJIEKUCIIOT0 rasa);

o IIPOBOAUTh PEAKUHUH, MOATBEP)KIAIOIIME KAaYECTBEHHBIM COCTAaB
pa3NIUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHUI-, NOIUI-,
kapOoHar-, pocar-, cunukar-, cyiabQpar-, THIPOKCUI-UOHBI, KATUOHBI aMMOHUS U
MOHBl W3YYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJIHBIX PAacTBOpax
HEOPraHUYECKUX BEIIECTB;

o MPUMEHATh OCHOBHBIE OMNEPALUHU MBICIUTEILHON JEATENbHOCTH —
aHaJlu3 M CHHTE3, CpaBHEHHE, OOOOUICHHE, CHCTEMaTH3alUI0, BBISBICHHUE
MPUYMHHO-CIIEICTBEHHBIX CBSI3€d — N1 M3YyYEHUS CBOWMCTB BEIIECTB U
XMMHUYECKUX pEeaKui, eCTECTBEHHO-HAYYHbIE METOAbl MO3HAaHUS — HaAOJIOJEHUE,
U3MEpEHNE, MOJIETUPOBAHNE, SKCIIEPUMEHT (PEaSIbHbIN U MBICIICHHBII).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne HaumeHoBaHMe pa3iesioB U TeM KoJsinuecTBo 4acoB JyeKTPOHHbIE (LU POBbLIE)
n/m NporpaMMbl Bcero KonTposbHbie IIpakTHyeckue 00pazoBaTe/IbHbIe PecypChl
padoThI padoThl
Pasnea 1. [lepBoHavyajibHble XUMHYECKUE IOHSATHS
Xu — axHass  oOjac
1.1 eCTI(\:fT;; O3HaHI/I$IB Hm};p;;KaneJ:ICKOT; 5 0 2 bubmiorexa HOK
https://m.edso0.ru/7f41837c
JeSITeIbHOCTU YEIOBEKa
bubmmoreka HOK

1.2 BeiecTBa 1 XuMUYECKHE PEAKIIUN 15 0 0 https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3jea 2. BaxHelilue nNpeacTaABUTEIH HEOPTaHMYECKHX BElIECTB

21 Bosnyx. Kucnopon. ITonstue o6 6 0 0 bubmuoTeka [HOK
' OKCcHaax https://m.edsoo.ru/7f41837c

29 Bonopon. IlonsitTue o kuciaorax u 8 0 1 bubmnoreka HOK
' COJISIX https://m.edsoo.ru/7f41837c

23 Bona. PactBopel. Ilonatue 06 5 0 1 bubmuoteka [HOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837¢c

24 OcHOBHBIC KJIacChl 11 0 1 bubnuoTeka [HOK
' HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazueny 30

Paznen 3. Ilepuoamueckuii 3axkon u Ilepuoamueckasi

cucreMa xumuuyeckux iemeHTtoB [I. U. MenneneeBa. CTpoeHne aTroMoB.

Xumuyeckasi CBsi3b. OKHCIHTEJIbHO-BOCCTAHOBUTEJIbHbIE PEAKIIHH
[lepuoanueckuii 3aKO0H 51
31 Ilepnonnueckas cucrema 7 0 0 bubnuotexa HOK
' XuMHuueckux asemeHtoB . H. https://m.edso00.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
39 Xumuuaeckas CBSI3b. 8 1 0 bubmmoreka HOK
' OKHCINTENBHO- https://m.edso00.ru/7f41837c



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCIIBHBIC PCAKIIUN

Hroro no pazneny 15 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837¢
Pe3epBHoe Bpems 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Nen/m | HamMeHoBaHuHe pa3/iesioB M TeM NPOTrPaMMBbl KoJsinuecTBo 4yacoB DJIeKTPOHHbIE
Bcero Kontpoabnbie | IlpakTuyeckue (undposnie)
padoThI paGoThI o0pa3oBaTebHbIE
pecypcsl
Paznen 1. BemecTBo H XMMHYECKHE PeAKIIMH
11 [ToBTOpenne W yrayOieHHE 3HAHUH OCHOBHBIX 5 0 0 bubmoreka LIOK
' pa3zesnoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHoBHbIE 3aKOHOMEPHOCTHU XUMHUYECKUX 4 0 0 bubmuoteka [HOK
' peakiuin https://m.edsoo.ru/7f41a636
13 DNEeKTpONUTUYECKas: JUCCOLUANs. XUMHUECKHe 8 0 1 bubmuoreka I[MOK
' pEaKIiy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pazgea 2. HemeTasjibl M MX COeAUHEHHS
21 OO6miast XxapakTepruCTUKa XUMUYECKUX DJIEMEHTOB 4 0 1 bubmnoreka [HOK
' VIIA-rpynnsl. ["ajgorenst https://m.edso0.ru/7f41a636
29 OO0mras xapakTepucTUKa XUMHUYECKHX IJIEMEHTOB 5 0 0 bubmmoreka I[HOK
' VIA-rpynnsl. Cepa u €€ coequHeHus https://m.edso0.ru/7f41a636
23 OOmias XxapakTepUCTUKAa XUMUYECKUX JJIEMEHTOB 7 0 1 bubmoreka LIOK
' VA-rpynmsl. A3or, pochop 1 UX coenuHeHns https://m.edsoo.ru/7f41a636
' PYTUTBL. o P https://m.edso0.ru/7f41a636
COEJIMH CHHS
Hroro no pazneny 25
Pa3znes 3. Metanibl M UX COeAMHEHUS
. bubnmoreka HOK
3.1 OO61ue cBoiicTBa METAJIIOB 4 0 0 https.//m. eds00.ru/7f41a636
. bubmmoreka HOK
3.2 Baxuelimue MeTaiel 1 UX COSTUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Wroro no pazneny 20
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Pa3zjnea 4. Xumus u okpy:kawmas cpeaa

4.1 BemiecTBa u MaTepuaibl B )KM3HH YeJIOBEKa 3 Eubmorexa HOK
' https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PezepBHOE Bpems 3 Eubmorexa HOK
https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE INTAHUPOBAHME

8 KNIACC
Ne Tema ypoka KosnuecrBo DJIeKTPOHHBIEe HU(pPoBbIE
n/n 4acos o0pa3oBaTe/bHbIE pecypchl
1 IIpenmer xumuu. Ponb XuMuu B )KU3HM yenoBeka. Tena u BemecTsa 1 https://m.edsoo.ru/7efb3c3c
2 ITonsaTHe 0 MeTOMAaX ITO3HAHUS B XUMHUH https://m.edsoo.ru/9f459e9a
3| obpautenmn ¢ saboparopm oGopyaomamcry 1| psmedsoouab2ssTcd
4 Yucteie BemecTBa U cMecu. CriocoObl pa3aeieHus cMece 1 https://m.edsoo.ru/8dffeead
5 HpaKTI/I‘leCIV(a}I pabora Ne 2 «Pasnmenenue cmeceili (Ha TpUMepe OYHCTKH 1 https://m.edsoo.ru/d9adcf25
MIOBAPEHHOW COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
7 XUMHUUYECKHE DJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB 1 https://m.edsoo.ru/3a97{7e6
8 ITpocThie 1 CIIOKHBIC BEIIECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 https://m.edsoo.ru/b44af747
10 3aKOH TIOCTOSIHCTBA COCTaBa BeMIeCTB. XuMmuueckas (opmyrna. BaneHTHOCTh 1 https://m.edsoo.ru/3adc28cl
ATOMOB XMMHYECKHX JJICMEHTOB
11 OtHocuTenbHasg aToMHas Macca. OTHOCUTENbHAsL MOJIEKYJISIpHAsi Macca 1 https://m.edsoo.ru/fac67eel
12 MaccoBast 10Ji1 XUMHYECKOT0 3JIEMEHTAa B COCIUHEHUU 1 https://m.edsoo.ru/95bch8f5
13 Kosmuectso BeniectBa. Monbs. MonsipHas macca 1 https://m.edsoo.ru/668edb4a
14 DU3NYECKHE U XUMUYECKHUE SIBJICHHUSI. XMMHYECKas peaKlusl 1 https://m.edsoo.ru/8b878fcf
15 [Ipu3Haku 1 yclIOBHS MPOTEKAHUSI XUMUYECKUX PEaAKIUM 1 https://m.eds00.ru/84214963
16 3aKOH COXpaHEHHUs MacChl BENIECTB. XUMUYECKUE YPaBHEHUS 1 https://m.edsoo.ru/aalc152d
17 BbluncieHns KOJIMYeCcTBa, MacChl BEIIECTBA 110 YPABHEHUSAM XUMUYECKUX PEaKIUN 1 https://m.edso00.ru/b1656492
18 Knaccudukanuss XUMUYECKHX peakuuil (COCAMHEHHUS, pa3lIOKEHUs, 3aMelleHHUs, 1 https://m.edsoo.ru/fe58191f
oOMeHa)
19 M. B.v JlomoHOCOB — yuéHbI-sHIIUKIONEANCT. OOO00IIEHNEe W CHCTEeMaTH3AlUS 1 https://m.edsoo.ru/213bbeaf
3HaHUI
20 O06o0m1IeHne 3Hanuii Mo Teme «BerecTBa 1 XUMHUECKHE PEaKITUNY 1 https://m.edsoo.ru/cc95e5ed
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Bo3nyx — cmech razoB. CocrtaB Bo3gyxa. Kucimopon — 37€MEHT UM MpPOCTOE

21 1 https://m.edso0.ru/237315cf
BemectBo. O30H

29 duznyueckne U XMMUUYECKHE CBOMCTBA KUCIOPOJa (PEaKIUU OKUCIICHHS, TOPEHHE). 1 https://m.edsoo.ru/67245d2f
[TonsiTrie 06 okcumax

23 CrnocoObl  TIOTY4eHHsS KHCIOpoJa B JIA0OpaTopuM ¥ MPOMBIIUICHHOCTH. 1 httos://m.eds0o.ru/896247ch
IIpuMeHeHue kucnopoaa

24 TeroBoli  3(PQPEKT XUMUYECKOW peaKluu, TMOHATHE O TEPMOXUMHUIECKOM 1 https://m.edsoo.ru/4d71febb
YpaBHEHHH, K30~ M SHJIOTEPMHUYECKUX PEAKITHIX

o5 TommuBo (HedTh, yroab U MeTaH). 3arps3HEHHE BO3JlyXa, CIOCOOBI ero 1 httos://m.eds00.ru/62a61752
MIpeOTB paAICHHS

26 [TpakTyeckas pav60Ta Ne 3 mo teme «llomyuyenue u coOupaHue KUCIOPOIA, 1 https://m.eds00.ru/329545¢9
M3YYCHHE €r0 CBONCTBY»

27 Bonopon — snemenT u mpoctoe BemectBo. HaxoxeHue B mpupojie 1 https://m.edsoo.ru/2325645f

28 du3nyeckre 1 XMMU4YecKue CBoicTBa Bojopoza. IIpuMenenue Bogopoa 1 https://m.edsoo.ru/ae9eb4b5

29 IToHsATHE O KUCTIOTAX U COJSAX 1 https://m.edsoo.ru/d743bf8d

30 Crioco0bI oJTyueHus BOJIOPO/ia B 1ab0paTopuu 1 https://m.edsoo.ru/8dbbbc9b

31 [IpakTrueckas pal6ora Noe 4 mo Tteme «llomyyenme u coOupaHue BOJOpOAA, 1 httos://m.edsoo.ru/37a3324a
M3Y4YEHHE €ro CBONUCTBY»

32 MossipHblif 06bEM Ta30B. 3aKOH ABOTaipo 1 https://m.edsoo.ru/714a252d

33 Boruncnenus o61;e.1§4a, KOJIMYECTBA BEUIECTBA T'a3a MO €ro U3BECTHOMY KOJIMYECTBY 1 https://m.edsoo.ru/25858514
BEIECTBA UM 00BEMY

34 BBI‘II/IC.HGHI:ISI 00BEMOB Ta30B 110 YPAaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA O0BEMHBIX 1 httos://m.edsoo.ru/ae3d2633
OTHOIIEHUH Tr'a30B

35 dusznueckre U XUuMUYECKHE CBOMCTBA BOIBI 1 https://m.edsoo.ru/272h514c

36 CocraB ocHoBaHUH. [ToHsATHE 00 MHAMKATOPAX 1 https://m.edsoo.ru/3d2634ef

37 Bopa kak pacrBoputens. HacellieHHBIE M HEHACBIIIEHHBIE pacTBOpbl. MaccoBas 1 https://m.edsoo.ru/2b19bde1
JIOJISI BEIIECTBA B PACTBOPE

38 HpaKTI/I‘-IUCCKa}I E)aGOTa Ng‘.S o teme «lIpurorosienue pacTBOPOB ¢ ONPENEIEHHOU 1 httos://m.eds0o.ru/9f55a219
MaCCOBOM J10JI€H pacTBOPEHHOTO BEIIECTBAY

39 0O606menune 3uanmii mo Teme «Kuciaopon. Bogopon. Boxa» 1 https://m.edsoo.ru/c1c97fe3

40 OKcHJIBI: COCTaB, KJIaccH(UKaIKs, HOMEHKJIATypa 1 https://m.edsoo.ru/c321335¢
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HOJ’Iy‘ICHI/IG A XUMHUYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX H aM(l)OTepHI)IX

41 1 https://m.edsoo.ru/bce52bca
OKCHJIOB

42 OcHoBaHus: cOCTaB, Kiaccu(uKalys, HOMEHKJIaTypa 1 https://m.edsoo.ru/cad9bc8a

43 ITonmyyenune U XuMH4YECKHE CBOWCTBA OCHOBAHUI 1 https://m.edsoo.ru/eb3b238b

44 Kucnotsl: cocTtaB, kinaccupukais, HOMEHKJIATypa 1 https://m.edso0.ru/c589a687

45 [TonyyeHnne u XUMUYECKHE CBOMCTBA KU CIIOT 1 https://m.edsoo.ru/d2cc4664

46 Comu (cpeanue): HOMEHKJIaTypa, ClIOCOObI MOTyYeHUsl, XUMHUECKUE CBONCTBA 1 https://m.edsoo.ru/66bad57a

47 [TpakTuueckas pabora Ne 6. Pemrenue SKCIIEPUMEHTABHBIX 3a[a1 MO TeMe 1 https://m.edsoo.ru/ef5f5b6d
«OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX COCTUHEHUN»

48 I'eneTnyeckas CBsI3b MEXYy KJlaccaMH HEOPraHMYECKUX COEMHECHUI 1 https://m.edsoo.ru/3eafb436

49 O6o0mIeHne u cucTeMaTH3alus 3HAHUIA 1 https://m.edsoo.ru/aedf982e

50 O600m1enune 3uannii mo Teme "OCHOBHBIE KJIACCH HEOPTraHUYECKUX COCTMHEHH" 1 https://m.eds00.ru/53e93cf2

51 [TepBble MONBITKH KiIacCU(PUKAIME XUMHUYECKHX 3JieMeHTOB. [ToHsATHE O Tpymmax 1 https://m.eds00.ru/A5ch955F
CXOJIHBIX 2JIEMEHTOB

52 Ilepuoanueckuii 3akoH u [lepuoanueckas cucrema xumudeckux anementos /. U. 1 https://m.edsoo.ru/acfe3f3c
MeneneeBa

53 Ilepuoasl, rpynmbl, NOArPYIIIbI 1 https://m.edsoo.ru/dd7cc851

54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl 1 https://m.edsoo.ru/b34e5fb1

55 CtpoeHue 3JIeKTpOHHBIX 000JI04€K aTOMOB 31eMeHToB [lepuoanueckoit cucremsr /1. 1 https://m.edsoo.ru/fb64deef
N. MenneneeBa

56 XapakTeprucTuKa XMMHUYECKOro 3JIEMEHTa Mo ero mnojoxeHuto B [lepuogmueckoit 1 httos://m.edsoo.ru/3627afba
cucreme /. 1. Menneneera

57 3HaueHue Hepnogmqev:cmro 3aKOHA Ui pa3BUTUS Hayku U mnpaktukd. [l . 1 https://m.eds00.ru/83762695
MeHeneeB — y4€HBIH, Mearor U rpakJIaHuH

58 O600menune 3nanuii Mo Teme «CTpoeHne atoMa. XUMUYECKast CBSI3b 1 bubmoreka HOK

https://m.edsoo.ru/00adb486

59 DJIEKTPOOTPUIIATEIHHOCTh ATOMOB XMMHUYECKUX 3JIEMEHTOB 1 https://m.edso00.ru/2667a766

60 Wonnas xummaeckas CB3b 1 https://m.edso0.ru/2628cf49

61 KoBaneHTHas nossipHasi XUMHUYECKas CBA3b 1 https://m.edso0.ru/67fb6476

62 KoBasnieHTHasi HenmosipHasi XMMUY ecKasi CBSA3b 1 https://m.edsoo.ru/f32e6211
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63 CreneHb OKHUCIEHUS 1 https://m.edsoo.ru/fe73b9dc
bubmuoreka HOK
64 HToroBasi KOHTpOJbHAS paboTa 1 https://m.eds0o.ru/00adb33c
65 OKHUCITUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 https://m.edso0.ru/665e2d2d
66 OKHCIUTENN U BOCCTAHOBUTENN 1 https://m.edsoo.ru/eb264264
67 PesepBHblii ypok. O000uieHHe M cucTtemaTH3alus 3HaHuUM 1o teme «CTpoeHue 1 https://m.eds00.ru/62539d2¢
aroma. XUMUYECKAs CBSI3b»

68 PesepBHbIii ypok. O0001IEHNE U cUCTEMaTH3alHsl 3HAHUI 1 https://m.edsoo.ru/c8769b1b
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

Ne KounuyecrBo DJieKTPpOHHbIEe HU(pPOBbIE
Tema ypoka

n/n 4acoB o0pa3oBaTesibHbIE PeCYpPChl
I1 kuil 3akoH. II Ka a K . N

1 eproauveckuil 3akoH. lleprognueckasi cucTeMa XMMHUYECKUX 3JIEMEHTOB /| 1 https://m.edsoo.ru/ac197bf5
MeneneeBa

2 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XMMHYECKHUX D3JIEMEHTOB IEPBBIX TPEX 1 htts://m.edso0.ru/44bdf4b?
MIEPHUOJIOB

3 Krnaccudukanus n HOMEHKIIATypa HEOPraHUYECKHUX BEIIECTB 1 https://m.edso00.ru/d96e16b9

4 Buibl XuMHUY€CKOU CBSI3U U TUIIBI KPUCTANIMYECKUX PEIIETOK 1 https://m.edsoo.ru/e39821fc

I «1 I

5 O6001eHne 3HaHUN MO Teme OBTOpPEHUE M YIIyOJIeHME 3HAHUH OCHOBHBIX 1 https://m.edsoo.ru/2a531ece
pa3zaenoB Kypca 8 Kiacca»

6 Krnaccupukanus XMuMUYECKUX PEAKIIUI IO pa3JIMYHbIM ITPU3HAKAM 1 https://m.edso0.ru/61f97329
ITo € 0 CKOopocC ecko peakuuu. Ilo € 0 TroMore

7 T POCTH — XUMITACCKOI  PEaKItiH HATH FOMOTCHHDIX 1 1 https://m.edsoo.ru/e73c3ef4
reTepOr eHHbIX PEAKIMIX

8 [TonsiTre O  XHMHYCCKOM PaBHOBECHH. @DakTOphl, BIUAIONIME HA CKOPOCThH 1 https://m.edsoo.ru/afbc35b2
XUMHYECKOM peaklMK U MOJ0KEHUE XUMUYECKOI'0 pAaBHOBECHUS

9 OKHCINTENBbHO-BOCCTAHOBUTENBHBIE PEAKLIUH 1 https://m.edsoo.ru/16ddaal7

10 Teopus 3IEKTPOTUTHYECKON aucconnanuu. CHIIbHBIC U Ca0bIe JIEKTPOTHTHI 1 https://m.eds00.ru/965c6a66

11 HonHble ypaBHEHMS peaKIui 1 https://m.edsoo.ru/43f4b85c

12 XHUMHYECKUE CBOI>:I’CTBa KHCIIOT W OCHOBaHMM B CBETE TPEICTAaBICHUN 00 1 https://m.edsoo.ru/9adee23c
IEKTPOIUTHYECKOMN T CCOLMAllUU

13 XuMHYECKHE CBOWCTBA COJIEM B CBETE MPEACTaBIEHUH 00 3IIEKTPOIUTUYECKON 1 https://m.eds00.ru/339ae525
JIUCCOLIMAIINHI

14 | IlonsiTue o ruaposuse cosen 1 https://m.edsoo.ru/be3c2519

15 O0001IeHNE U cUCTEMATH3alUs 3HAHUI 1 https://m.edso0.ru/78322bfb

16 [TpakTuueckas pabota Ne 1. «Pemenne sKkcriepuMeHTaIbHBIX 334249 1 https://m.edsoo.ru/c172d37d

17 O6o0mieHne 3HaHUN MO TeMme «DJEKTPOTUTUYECKAs IUCCOIHUAIU. XUMHUYECKUE 1 https://m.edsoo.ru/2b5a2162
PEaKIUU B PACTBOPAX»

18 OO01mas XxapakTepruCcTUKa raJoreHOB. XMMHUYECKHE CBOMCTBA HA IIPUMEpPE XJIopa 1 https://m.edsoo.ru/c3eaeb4?

19 XmopoBonmopoa.  ConsiHasi  KMCJIOTAa, XMMHYECKHE CBOWMCTBA, IOJyYCHHE, 1 https://m.edsoo.ru/daf6b6e7
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IIPUMEHEHUE

[Tpaxktuueckas padora Ne 2 no teme «IlonydyeHue coyiiHOM KUCIOTHI, U3ydyeHUE €&

20 . 1 https://m.edsoo.ru/9a2bd4de
CBOMCTBY»

21 Bbruucnienns no ypaBHeHHsIM XUMHUYECKHX PEAaKLUi, €CIIM OAMH U3 PEareHTOB JIaH B 1 https://m.eds00.ru/fa37¢94c
n30BITKE

22 O6mas xapakTepucTuka 31eMeHToB VIA-rpynmel 1 https://m.edsoo.ru/e79ebfa3

23 ANnoTponHbie MO}II/I(I)I/IKaI\IJI/II/I ceppl. HaxoxmeHnue cepbl W e€ COCTUHEHUH B 1 https://m.edsoo.ru/5e3339hd
npupozae. XUMHUYECKHE CBOMCTBA CEPBI

24 CepoBo1opo/1, CTpoeHue, (PU3NIeCKue 1 XUMHIECKIE CBOMCTBA 1 https://m.edsoo.ru/384dcc68

o5 Oxcuabl  ceppl. CepHasg KucClOTa, (QU3NYECKME W XHMHUYECKHE CBOICTBa, 1 https://m.edsoo.ru/ae5652f6
IPUMEHEHUE
XUMHYECKHE PEAKLUH, JeKAIME B OCHOBE IIPOMBIIIICHHOTO CII0C00a MOJIydeHHS

26 | cepHOIl KUCIOTH. XHMHUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpelnbl COCAMHEHUSIMH 1 https://m.edsoo.ru/acc7d4bf
cephl

27 Briunciienne MaccoBOM JOJIM BBIX0Ja MPOAYKTA PEAKIUU 1 https://m.edsoo.ru/7dac2b46

o8 OO0masi XapakTepUCTHKAa SJIEMEHTOB \{A-rpynnm. A30T, pacmpocTpaHEHHE B 1 https://m.edsoo.ru/6bfdfL45
npupose, GU3HUecKre 1 XMMUYECKHe CBOMCTBA

29 AmMuak, ero Gu3n4ecKkne U XUMHUYECKHe CBOICTBA, MOTYYCHHUE U TPUMEHEHHE 1 https://m.edsoo.ru/e69bfb89

30 | Ilpaktuueckas padota Ne 3 o teme «IlonyueHne ammuaka, U3ydeHHE €ro CBOWCTBY 1 https://m.edsoo.ru/f4c23a53

31 A30THas1 KUCIOTa, €€ (PU3NYECKHUE U XUMUYECKHE CBOMCTBA 1 https://m.edsoo.ru/f2d85456

32 Vcrionk30BaHNE HUTPATOB U COJICH aMMOHH B Ka4eCTBE MHHEPabHbIX yIIO0OpEHHIA. 1 https://m.edsoo.ru/7fbdef49
XUMHYECKOE 3arpsi3HEeHNE OKPYKAIOLIeH Cpebl COSNMHEHNUIMH a30Ta

33 q)ocv(bop. Oxkcua docdopa (V) u docdopHas kuciaora, GU3HUIECKUE U XUMHUUCCKUEC 1 httos://m.edsoo.ru/c8af546
CBOICTBA, OJy4YEHUE

34 I/Icn0ﬂb301iaHI/Ie docdaTtoB B KauecTBE MHUHEPAIbHBIX YyHOOpeHMii. 3arps3HeHue 1 htts://m.eds00.ru/79¢51b82
pUpOAHON cpeabl pocharamu

35 Yriepon, pacnpocTpaHeHue B pupoie, GU3nIecKue 1 XUMHIECKUE CBONCTBA 1 https://m.edsoo.ru/eal6ee43

36 Oxkcuapl yriepoaa, ux (u3nueckue M XUMUYECKHE CBOWCTBA. DKOIOTHYECKHE 1 https://m.edsoo.ru/a6915¢71
po0JIeMBbl, CBsI3aHHbIE C OKcuaoM yriepoaa (1V)

37 VYrosbHas KMCI0Ta U €€ COJN 1 https://m.edso0.ru/36a13d99

38 [Tpaktnueckas pabora Ne 4 mo teme "[lomyuenue yriaekucioro raza. Kauectsennas 1 https://m.edsoo.ru/4de4a8dc
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peakiysi Ha KapOooHaT-MOH"

HepBOHaanBHBIC MOHATUSA 00 OpraHn4eCKruXx BCHIECTBAX KaK O COCAWHCHUAX

39 1 https://m.edso0.ru/822fb263
yriaepoja

40 Kpemuuii u ero coequdenus 1 https://m.edso0.ru/1e94ee3a

41 HpaKTI/IqUeCKaﬂ pabora Ne 5. PemieHue OSKCIepUMEHTANBHBIX 3a/ad IO TeMe 1 https://m.edsoo.ru/d72fa3e8
«BaxHei e HeMeTaJlJIbl U UX COCTUHEHUSD

42 O0001eHne 3HaHnil 110 TeMe «BakHel e HeMeTaIbl U UX COSTUHEHUS) 1 https://m.edsoo.ru/f5bae73d
OO6miast XxapakTepucTUKa XUMHYECKUX JJIEMEHTOB — MeETaJUIoB. MeTanmnnyeckas

43 CBS3b M METANIMYECKas KpUCTaJUIMUeckas pemérka. Dusndyeckue CBOWMCTBa 1 https://m.edso0.ru/83192917
METaJIJIOB

44 XUMHAYECKHE CBOMCTBA METAJUIOB. OJIEKTPOXMUMHUYECKUH PpsAl  HaIpsSOHKEHUU 1 https://m.edsoo.ru/5ad1d1d4
METaJIJIOB

45 O6mue crocoObl TOJTy4EHU METAIIIOB. CnnaBbl. Bpluucienus 1o ypaBHEHUSIM 1 https://m.edsoo.ru/435b87d4
XUMUYECKUX PEAKIINH, €CJIM OIUH U3 PEareéHTOB CONECPKUT MPUMECH

46 [TonsATHE O KOPPO3UH METAJIIIOB 1 https://m.edsoo.ru/2c28f427

47 IlemoyHbIC MeTaILIbI 1 https://m.edsoo.ru/c86edb4a

48 OKCHUABl U THAPOKCUABI HATPUS U KU 1 https://m.edsoo.ru/4fdeelae

49 IIenouHo3eMeNbHBIE METAIIIBI — KaJIbLUNW M MarHui 1 https://m.edsoo.ru/2bb5cf7b

50 Baxneimme coeMHeHNs Kaablus 1 https://m.edsoo.ru/85c2cal6

51 O06o001IeHNe U CUCTEeMaTH3allusl 3HAHUIA 1 https://m.edsoo.ru/593adab7

52 JKéctkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUSs 1 https://m.edso00.ru/869f76b9

53 [TpakTueckas padbota Ne 6 mo treme "KEcTkocTh BOJbI U METObI €€ yCTpaHeHHUs" 1 https://m.edso0.ru/669f6cdd

54 | AmomuHuiA 1 https://m.edsoo.ru/37e792ee

55 | AMdoTepHbIe CBOMCTBA OKCUA U THAPOKCHIA 1 https://m.edsoo.ru/82b7fa7d

56 | XKemneso 1 https://m.edsoo.ru/b3996d2a

o7 Oxcubl, ruapokcubl U conu xenesa (1) u sxenesa (111) 1 https://m.edsoo.ru/c3f79221

58 O06006111eHuE U cucTeMaTH3alus 3HaHUI 1 https://m.edsoo.ru/dbd9af72

59 HpaKanueCKaﬂ pabora Ne 7. PemieHue OSKCIIEpUMEHTAIBHBIX 3aJad I0 TEMeE 1 https://m.edsoo.ru/462adf7f
«BakHeimme MeTaTbl U UX COCTUHCHUSD)

60 BrlunciieHrs 10 ypaBHEHUSIM XMMHYECKUX PEAKLMIA, €CJIM OJIMH U3 PEAreHTOB JaH B 1 https://m.edsoo.ru/a7a5913a
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M30BITKE UM COAEPKUT MpUMECH. BBIYuCIeHNsT MacCOBOM JT0JIM BBIXOJIa TTPOYKTa
peaKiuu

61 O0600611eHNe U cucTeMaTH3aIUs 3HaHUI 1 https://m.edsoo.ru/eed7f912
62 Wrorosast KoHTposIbHAS paboTa 1 https://m.edso0.ru/5b499218
63 BemecTBa u MaTepuaibl B MOBCETHEBHOM )KM3HHU YEJIOBEKA 1 https://m.edsoo.ru/483adc3a
64 XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl 1 https://m.edsoo.ru/f3f919fd
65 | Posib XuMHH B pellIeHUH KOJOTHYECKUX MPOOJIeM 1 https://m.edso0.ru/a98127b9
66 PesepBHbIi ypok. O000IIEHNE U CHCTEMAaTU3AIs 3HAHU I 1 https://m.edsoo.ru/1¢364847
67 PesepBHbIi ypok. O0001IEHNE U cCUCTeMaTH3aIus 3HAHUH 1 https://m.edso0.ru/56f46bf5
68 | PesepBHbIil ypok. O000IIEHNE U CHCTEMATH3AIIHSI 3HAHUI 1 https://m.edsoo.ru/b221b45¢
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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