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COIAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BellecTB. (OTHOCUTENbHAasT aTOMHasi Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHCHUH.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IPOKATUBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwusi, pa3loKeHHE TUIPOKCHA
menu (II) mpu HarpeBaHuu, B3auMOIEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHWCAHUE  PE3yJIbTAaTOB  IPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BelecTBo. HaxokaeHue kucimopona B mpupone, (GU3MUecKue M XUMUUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEKT XUMUYECKONW pPEAKUUU, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Quznueckue W XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BElIeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBAaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumueckux coeauHenunii. Oxcuasl. Kiaccuduxamms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimaTypa ocHoBaHUW. DPU3MYECKHE U XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa comneil. @usnueckrue U XMMHYECKHE CBOWMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHCIOpOJa, HaOIoIeHne
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJABI C METAJIIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
u3ydyeHue B3auMozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJIOYHbIE U IIEJI0YHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunonuueckoit cucrtembl xumuueckux aneMeHToB [[. 1. Menneneea. [lepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMoB  TepBbIX 20 XMMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U IEPUOTAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHas CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTHSI: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOMIOB, Kalus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEUIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeaKIui M0 pa3IudaHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumudeckoil peaknuu. [lonsTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON AUCCOLUALIANA. DIIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YpaBHEHMs peakumii. CBoWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEIOYEed M COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHMW3M YeJIOBeKa. BakHeumume XJIOpuApl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U CepPhbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOaa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHUCJIOT W chenudpudeckne). XUMUUYECKHE pPEaKIuy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznyeckue U XuMuieckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJiydeHue, (U3NYECKHEe U XUMUUYECKHUe
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXHW, 3arpsi3HEHWE BO3AyXa, MOYBBI W BoaoémoB). docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrtepucTuka snemMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKHe M XUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHAs! KUCIIO0TA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
polii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuHueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOpUAOB (TAJIOTCHUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KUCIIOTHI, MPOBEJCHUE KaYeCTBEHHOW peakinuu Ha Ccyiab(har-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iiaMu a30THBIX U (HOCHOPHBIX YIOOPEHU, MOyYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3Y4YEHHE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX peakuuil Ha kapOoHAT M
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HanpsbkeHu metamioB. Ou3nueckue U XMMHYECKUE CBOMCTBA MeTaiioB. O0mue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUE B [lepuognyeckon cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHCHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BakuHeimue coequHeHUs] KalblMs (OKCUI, THUAPOKCHUI, COJH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIpOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFIOMUHUS, LIMHKA, JKeJie3a
(IT) u xene3a (III), meau (II), HabMrOEHNE W ONMKMCAaHUE TTPOILIECCOB OKPAIIHBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpelenbHas JOMyCTUMAs
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXMpEeIMETHBIX CBSI3€H MPU M3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4dHBIM (DAaKT, rUmoTes3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUN 3apsjl, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOIIJIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAaMOPA3BUTHS U COLIMATTU3AIUMU O0YyYarOIINXCA.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM M JAPYrUX  BHJAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YEOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHbIMH TEKCTaMM, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3ysibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON Mpo¢eCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS, TOHUMAHKUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3TOPOBBIO U KU3HU JIFOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATUA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTHUHE MUpa, U YHUBEpCAIbHbIE YueOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢GopMysa W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COAEpKaHUsl, CIPABOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBieHus] HHPOpMaluu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITTOJIHEHUSI MIPE/ITIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJeHns, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYLIECTBIISITh, KOHTPOJIMPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOXO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeaMETHBIX peE3yJbTATOB IO OCBOCHUI 00s3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHUIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATUM: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCAUHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEMI0BOU 3 PeKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. Mengaeneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto (opmy Ilepuoamueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMmudeckux siaemeHToB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEaKUuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »djeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBSA3EH — JJIsI U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHMEM, a TakKe TMpaBWjiaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0JI€ pacCTBOPEHHOIO BEIIECCTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 Kkjacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKI[usi, XUMUIECKast CBsI3b, TETIOBOU A(DHEKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONPEAEISATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (hopMmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepuonuyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUSA  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IVIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W Ccrenu(puuecKkrue XUMHUYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIUN NOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCMHEHHsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMHYECKUX ONBITOB IO TONYyYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
NPUYHUHHO-CIICJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne i/t .
N3yuaemblii pa3jien, TeMa ypoka

KoanyecTBo yacoB

JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
pecypcsl

Paznen 1. HepBOHa‘laﬂbele XUMHYECCKHEC TTIOHATUSA

X — o 5
1.1 M BaiKHaﬂ ODTIACTD ECTECTROSHANHA 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢c
MIPAKTUIECKOU JESITSILHOCTH YEeIIOBEKA
15
1.2 BemecTBa u XuMudecKkue peakiuu bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 20
Paspen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYeCKUX BeLeCTB
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopon.ITonsitue o KMUCIOTaX U COMAX bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsr. [TonsiTne 06 ocHOBaHUSAX 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSTMHEHUI 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasnen 3. Ilepuoauueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 1eMenToB /. U. Menpaesieea. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

Hepnonmqecxnﬁ 3aKOH U HepI/IO,I[I/I‘leCKaH CHUCTCMa

3.1 xuMuueckux aemeHnToB J[. 1. Menpaeneena. 7 bubnuoteka I{OK https://m.edsoo.ru/7f41837c
Crpoenue atoma
X .0 - 8
3.2 HIMHTACCRAT CBASE. LKHCTHTEIRHO bubnuoteka I{OK https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIHHBIE PEAKIIHH
15

Hroro no pasaeny

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢c
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PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

Ne i/ . KoinyecTrBo DJIeKTpOHHbIe (LN (PPOBbHIE)
H3yuyaemblii pa3zaei1, TeMa ypoka
4acoB o0pa3oBaTe/ibHbIE pecypcChl
Paznes 1. BemecTBo U XuMH4yecKkne peakuuu
11 [ToBTOpeHue u yriyoieHne 3HaHUH OCHOBHBIX Pa3/iesioB Kypca 8 5 bubnuotexa [JOK
' Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINI 4 bubnmorexa LOK
' P P https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOUALNSA. XUMUYECKUE PEAKIIUU B 8 bubnuorexa [JOK
' pacTBopax https://m.eds00.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
21 OO6mras XxapakTepuCcTUKa XUMHUUYECKHX eMeHTOB VIIA-rpymibl. 4 bubnuoreka [IOK
' Tanorexs! https://m.edsoo.ru/7f41a636
99 OO6m1ast XxapaKTepUCTHKAa XUMHUUYECKHUX AEeMEHTOB VIA-rpymnibl. 6 bubnuoreka [JOK
' Cepa u €€ coelMHEHns https://m.edsoo.ru/7f41a636
53 OO6mrast XxapaKTepUCTUKA XUMHUUECKHUX AIIEMEHTOB V A-TpyIIIIbI. 7 bubnuoreka [JOK
' Azort, pochop u ux coequHEHUS https://m.edsoo.ru/7f41a636
24 OO1as XapakTepUCTUKAa XUMUYECKHUX 3JIeMEHTOB [V A-Tpymibl. 8 bubnuoreka [JOK
' VYraepoa v KpEMHHI U UX COCTMHEHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 25
Pa3pnen 3. Merasuibl U MX COeIMHEHHUS
bu6mmoreka [JOK
3.1 06 i 4
HIHE CBOHCTBA METATLIOB https://m.edsoo.ru/7f41a636
3.2 Baxxneiiire MeTanibl U UX COETUHEHUS 16 bubnmoreka [JOK



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

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

Wroro mo pazueny 20
Pasnen 4. Xumus u okpyzaomias cpeaa

4.1 B Ba M MaTEpHAJILI B )KU3HHU YCIIOBEKA 3 bubmorera [JOK
' eect P https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bubmmoreka [{OK

C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne
. KoaunyecTrBo DJIeKTpOHHbIe (LM(pPOBbIE) Kanenpapubie
n/n H3y4yaemslii pa3ael1, TeMa ypoka
yacoB o0pa3oBaTejibHbIE PeCypChI CPOKH
1 [Ipenmer xumuu. Posib XuMuu B )KU3HU YelloBeka. Tena u 1 bu6mmoreka [IOK
BEIIECTBA https://m.edso0.ru/ff0d210c
2 [ToHsaTHE O METOIaX MO3HAHUSA B XUMUU 1 bubmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBumna paboTsl B
3 J1a00paTOPHU M IPUEMBI 00pallieHus ¢ J1a00PATOPHBIM 1 bubmmorexa LOK
patTop P P patop https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
. bubnuoteka [JOK
4 q .C 0 1
ncThle BemecTBa U cMecu. CriocoObl pa3aesieHust cMecei httos://m.edsoo.ru/fod26ca
5 [IpakTuueckas padota Ne 2 «Paznenenue cmecelt (Ha 1 bubnuoreka [IOK
MIpUMEPE OYNCTKH IOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
bu6moreka [IOK
6 A 1
TOMBL M MOTISKYTIBL https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CMBOJIBI) XUMHYECKHUX 1 bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U clI0KHBIC BElIECTBa 1 bubmorera [JOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa [TOK
YUp i https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKAs 1 bubmuorexa [JOK
¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OrtnocurenbHas aroMHas Macca. OTHOCUTEIIbHAS 1 bu6mmoreka [IOK
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MOJICKYJIApHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 107151 XAMUUYECKOTO 3JIEMEHTA B COSAMHEHUH bubmoreia LIOK
https://m.edsoo.ru/ff0d350c
bubmnoreka LIOK

13 KonnuectBo BemecrBa. Mousis. MouisipHast Mmacca https://m.edsoo.ru/ff0d5230

14 dusndecKkrue 1 XUMUUECKHE SIBJICHUS. XUMUYECKast PEaKIIus Bubnnorexa LOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky 1 ycnoBUs MPOTEKAHUS XUMUYECKUX PEAKITUN Bubnmorexa [IOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MACChI BEMIECTB. XUMUYECKHUE bu6mmoreka [IOK

YPaBHEHHUS https://m.edsoo.ru/ff0d3b88

17 Brrunciienus KoJimuecTBa, MacChl BEMIECTBA 110 YPaBHEHUSAM bubnuotexa [JOK

XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMuueckux peakiui (CoequHeHus, bubnuoreka [IOK

paslioKeHUs, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIi-3HIIUKIOIEANCT. O000ImIEeHnEe bubnuoreka [IOK

Y CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/ff0d40c4

20 Kontponbnas padorta Nel o reme «BemiectBa u bubnuoreka [JOK

XUMHUUYECKHE PEaAKIIUN https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — bubnuoreka [JOK

3JIEMEHT W IIPOCTOE BeniecTBo. O30H https://m.edsoo.ru/ff0d448e

99 dusnveckrue 1 XMMUYECKHE CBOMCTBA KHCIIOPOaa (Peakiuu bubnuorexa [JOK

okucieHus, ropenue). I[lonsatre 006 okcuaax https://m.edsoo.ru/ff0d4614

93 CriocoOblI mostydeHus: KUCI0po/ia B 1abopaTopuu U bubmuoreka [JOK

MpOMBILIIEHHOCTH. [IpuMeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ pexT XuMUUECKO peakuu, MOHATHE O
bu6mmoreka [IOK
24 TEPMOXUMHUYECKOM YPABHEHUH, FK30- U SHJOTEPMUUYECKUX

peaKknusax

https://m.edsoo.ru/ff0d4790
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o5 TommuBo (HedTh, Yroab 1 MeTaH). 3arpsi3HeHUE BO3/1yXa, bubnmnoreka [JOK
COCOOBI €ro Mpe0TBPAICHUS https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuyeckas padora Ne 3 o teme «Ilonmyuenue u bubnuoreka [JOK
coOupaHue KUCIOPO/Ia, U3yUCHHE €r0 CBOHWCTBY https://m.edsoo.ru/ff0d4ae2

97 Bonoponx — anemeHT u npoctoe BemecTBo. Haxoxaenue B bubnuoreka [IOK
pupoie https://m.edsoo.ru/ff0d4ddo

28 ®U3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bubnuotexa [JOK
[Ipumenenue Boropoaa https://m.edsoo.ru/ff0d4ddo

bubnuoreka [JOK
29 [TonsiTHE O KHCHOTAX U COJIAX https://m.edSO(])_.I ru/ff0d50d2

bubmuoreka [JOK
30 CrrocoOBI IMoJTydeHus BOJAOPO/Ia B TAO0OpaTOPHH httos://m.e dsogru 1F0d4dd0

31 [IpakTueckas padota Ne 4 o teme «llomyyenue u bubnuoreka [JOK
cobupaHue BOJOpOa, U3yUYECHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42

. N bubnuoreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaApO https://m.e dsogru /ff0d5426

33 Boruncnenus o0bEMa, KOJIMUECTBa BEIIECTBA ra3a 110 €ro bubnuorexa [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncienust 00bEMOB ra3oB 10 YpaBHEHUIO PEeaKIUy Ha bubnuoreka [JOK
OCHOBE 3aKOHa O0BEMHBIX OTHOLIECHUH ra30B https://m.edsoo.ru/ff0d5708

35 Ou3nyYecKue U XUMUYECKHE CBONCTBA BOJIbI bubamorexa LIOK
https://m.edsoo.ru/ff0d587a

. bubmuoreka [JOK
36 CocrtaB ocHoBanuil. [lonsTre 00 HHIMKATOpPAX httos//m.e dSO(])_.[rU 1#0d5962

37 Bopa kak pactBoputenb. HachllieHHbIE 1 HEHACBILICHHbIE bubnuorexa LIOK
pacTBOpBl. MaccoBas [10JI BEILIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40

38 IIpakTtuyeckas padora Ne 5 mo teme «IIpurotoBienue bubnuorexa LIOK

pacTBOPOB C ONPEIEIEHHON MAaCCOBOU JI0JIEN

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEIIECTBA»

39 KonTtponsnas padora Ne2 o reme «Kucnopoa. Bomopon. Bbubmuotexa [JOK
Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kaccu(UKaIKs, HOMCHKIIATypa bubmmorexa [IOK
https://m.edsoo.ru/ff0d664e
41 [lonydenne 1 XUMHUYECKHE CBOMCTBA KACIOTHBIX, OCHOBHBIX bubmorexa LIOK
1 aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KiIaccu(UKaIKs, HOMEHKIATypa brbmorexa [TOK
https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBOMCTBA OCHOBAaHUM Bubnmorexa [JOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, HOMEHKIATypa brbmorexa [TOK
https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XUMHYECKHE CBOMCTBA KHCIIOT Bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpemnue): HOMEHKIATypa, COCOObI MOTyYeHUS, bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. PereHue sxcriepuMeHTaIbHbIX
47 3ana4 1o Teme «OCHOBHBIE KJIaCChl HEOPraHUYECKUX Bubmmorera [JOK
B https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enetnueckas cBs3b MEXKAY KJIacCcaMU HEOPTaHUUECKUX bubmuoreka [JOK
COEIUHEHNN https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN https://m.edsoo.ru/00ad9ch?
50 KonTtponsnas padota Ne3 mo teme "OCHOBHBIE KITaCChI bubmmoreka [JOK
HEOPraHUYECKUX COeAMHEHU " https://m.edsoo.ru/00ad9ela
51 [lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX IEMEHTOB. bubnuorexa LIOK

Ilonsatue o rpyimnax CXOoAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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52 [lepuoauueckuii 3akoH u Ilepuoauueckas cuctema Bbubmuotexa [JOK
xuMuueckux aemeHnToB . 1. Menneneesa https://m.edsoo.ru/00ada52c
53 [Iepuoasl, rpynmsl, MOATPYIIIIEI Bubnnorexa LOK
https://m.edsoo.ru/00ada52c
bubmnoreka LIOK
o4 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTombl httos://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB bubnuotexa [JOK
[Tepuonnueckoit cucremsl J[. . Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepucTUKa XUMHAYECKOT0 3JIEMEHTA I10 €T0 bubnuoreka [JOK
noJyioxxeHuto B [lepuoanueckoit cucreme JI. 1. MenneneeBa https://m.edsoo.ru/00ada824
3nauenue [leproanueckoro 3akoHa sl pa3BUTHS HAYKHU U
S7 npaktuku. /. 1. MenaeneeB — y4€Hblii, mexaror u Bubnmorexa [IOK
https://m.edsoo.ru/00ada96e
rpaX1aHuH
58 DIEeKTPOOTPHUIIATEILHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB Bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
59 Hornas ximireckas cosisb https://m.edsog ru/0Oadac34
60 KoBanenTHas nojsipHas XUMHYECKasi CBS3b Bubamorera [JOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsspHasi XUMUYECKask CBSI3b Bubamorera [JOK
https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CreneHb oKHCICHHA https://m.edSO(])_.[ ru/00adae28
63 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH bubamorexa LOK
https://m.edso00.ru/00adb076
64 OKucauTenu U BOCCTAaHOBUTEIIH Bu6mmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTtponrHas padota Ne4 o reme «CtpoeHue aToma. bubnuorexa LIOK
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XUMHYECKAsA CBA3LY

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

. . bubnuoreka [{OK
66 PesepBHbIit ypok. O000IICHNE U CHCTEMATH3AIIMS 3HAHHUIA 1 https://m.eds0o.ru/00adb33c
bubmnoreka LIOK
7 P i . i 1
6 e3epBHBIN ypok. O000IIeHre 1 CUCTEMaTH3aIUs 3HAHUI https://m.eds00.ru/00ad9ch2
bubmnoreka LIOK
68 P i . 0600 7 1
e3epBHBII ypok. O000IIEHHE U CHCTEMAaTH3allNs 3HAHHH https://m.edso0.ru/ffod61c6
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9 KUIIACC

Ne Kasienpapubie
. KounuecTBo duexkTponHble (¢ poBbIE)
n/n H3yuaemblii pa3ien, TeMa ypoka CPOKH
4yacos o0pa3oBaTe/ibHbIE pecypchl
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bu6mmoreka [IOK
xuMuueckux aemeHnToB . 1. Menneneera https://m.edso0.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUECKUX 1 bubnuoreka [JOK
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1 bubmmorera LOK
1 P p = https://m.edsoo.ru/00adb7e2
4 Byl XuMUYECKOM CBA3U U TUIIBI KPUCTAINTAYECKUX 1 bubnuotexa [JOK
pemeéToK https://m.edsoo.ru/00adbac6
5 Kontponsnas pabora Nel no teme «I[loBTOopenue u 1
yriIyOJIeHHe 3HAaHWH OCHOBHBIX Pa3felioB Kypca 8 Kiaccay
5 Knaccudukanus XuMudecKuX peakiuii Mo pa3audHbIM 1 bubnuoreka [JOK
MpU3HaKaM https://m.edsoo.ru/00adbch0
7 [TonsiTue o ckopocTu XUMUUYECKo# peakuuu. [lonstue o 1 bubnuoreka [IOK
TOMOT'€HHBIX U T€TEPOTE€HHBIX PEAKIIHUIX https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI, BIUSIOLINE
. bubnuorexa [JOK
8 Ha CKOPOCTh XUMUYECKOW PEAKIINH U MOJIOKEHUE 1
https://m.edsoo.ru/00adc28c
XMUMHUYECKOTO PaBHOBECHUS
bubnuorexa [JOK
9 OKHUCIUTENBEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1
https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTuueckon qucconranuu. CuabHbIE U 1 bubmmoreka [JOK
cy1abble IEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHMS peakuuii 1 bubnuorexa LIOK
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12 XHUMHUYECKHEe CBOMCTBA KUCIOT M OCHOBAHUM B CBETE bubnuoreka [{OK
MPECTAaBICHUN 00 SIEKTPOIUTHUECKON JUCCOIUAIIH https://m.edso0.ru/00add5d8

13 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEJCTaBICHUN 00 bubnuotexa [JOK
JNEKTPOJUTUYECKON JUCCOLMALIUN https://m.edso0.ru/00add8b2

. bubnuotexa [JOK
14 Honsite o ruzpostmse coneit https://m.edSO(])_.I ru/00add9d4
15 O06o01enre U cucTeMaTu3aus 3HaHU Et?;fsﬂll;l rz?:cj(s?)(])_.l 8/I§)Oaddd12

16 [Ipaktuueckas padota Ne 1. «Pemenne sxcriepuMeHTaTbHBIX bubnuotexa [JOK
3a71a9» https://m.edsoo.ru/00addbfa

17 KonTpomnbHas padota No2 o teme «NeKTpOIUTHYECKAs bubnuoreka [JOK
qucconranysa. XMMUYECKUE PEAKIIMU B pacTBOPAX» https://m.edsoo.ru/00addecO

18 OO6mras XxapaKTepuCTUKA TaJOTeHOB. XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Ha [puMepe Xjopa https://m.edsoo.ru/00addfe2

19 XmopoBogopoa. CoJisiHast KHCIOTa, XUMHUYECKHE CBOMCTBA, bu6mmoreka [IOK
MOJIy4€HHE, TPUMEHEHUE https://m.edsoo.ru/00ade104

20 [IpakTrueckas padota Ne 2 o teme «IlomydeHue coystHOM bubmuoreka [IOK
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348

21 BrrunciieHus o ypaBHEHHSM XUMHYECKUX PEaKIUi, eciu bubnuorexa [JOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 OO01as xapakTepucTuka 3neMeHToB VIA-rpynmsl ]f?tlf[iﬂll;lr?:cli:)(])_[r?/% 0ade6da

93 AmorponHbie MoauUKauu cepbl. HaxoxaeHue cepbl u eé bubmuoreka [JOK
COCIMHEHUH B IpUpoAe. XMMUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBoiopo, cTpoeHHe, (U3NUECKUE U XUMUIECKHE bubmmoreka [JOK
CBOMCTBA https://m.edso0.ru/00ade802

25 Oxcuppl cepbl. CepHas KHCIOTa, (PU3HMUECKUE U XUMUYECKHE bubmmoreka [JOK
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

CBOMCTBA, IPUMEHEHNUE

https://m.edsoo.ru/00adea28

XUMUYECKHUE pCaKknuuu, JC)KaAIHUEC B OCHOBC NPOMBIIIIJICHHOTO

26 croco0a MmoJTydeHus: CEpHON KUCIOThI. XUMHUYECKOE bubmorexa [TOK
N https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKAIOMICH Cpebl COCTMHEHUSIMU CEPhI
27 Brrunciienne MaccoBoil 101 BBIXOAA MPOIYKTA pEaKIUU bubnmorexa LOK
https://m.edsoo.ru/00adec8a
OO011as XapakTepUCTUKA AIEMEHTOB VA-Tpynibl. A30T,
28 pacrpocTpaHeHue B Ipupoje, GU3NIecKue 1 XUMHIECKHIE Bubnmorexa [IOK
N https://m.edso0.ru/00adeea6
CBOWCTBa
29 AmMUuak, ero (pu3nyecKkue U XuMU4eckre CBONCTBa, bubmuoreka [JOK
MOJTy4EHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpakTueckas padorta Ne 3 no teme «llomyuenune ammuaxa, bubnuoreka [JOK
W3yYEHHE €r0 CBOMCTB) https://m.edsoo.ru/00adf180
31 A3OTHas KUC0Ta, €€ (PU3NIECKHue U XUMHIECKIE CBOMCTBA Bu6mmorexa [IOK
’ https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B KAUE€CTBE
32 MHHEPATBHBIX YA00peHU. XMMUYECKOE 3arpsi3HEHNE bubmorexa [TOK
. https://m.edsoo0.ru/00adf518
OKpY’Karolllel cpeibl COeAUHEHUIMHU a30Ta
33 ®docdop. Oxcua pochopa (V) u pocdopHas kuciora, bubmuoreka [JOK
(bu3HYecKre U XUMUYECKUE CBOMCTBA, MOJTyICHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢ocdaToB B KaUeCTBE MHHEPATbHBIX bubmuoreka [JOK
ynoopenuii. 3arpssHeHue npupoaHoil cpeanl pocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubmuoreka [JOK
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepoaa, ux pusndeckne U XMMHYECKHE CBOMCTRA.
36 DKOJOTHYECKHE MPOOIEeMbI, CBI3aHHBIE C OKCHJIOM YTIIepoa Bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
(V)
37 VronpHas KACIOTa U €€ COIN bu6mmoreka [IOK
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https://m.edsoo.ru/00ae006¢c

[Ipaktuyeckas padora Ne 4 mo teme "Ilomydenue

bubmnoreka LIOK

38 JIEKHCIIOro ra3a. KauecTBeHHas peakius Ha KapOoHaT-
o " peaid P https://m.edsoo.ru/00ae027e
HNOH
39 [lepBoHauanbHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK bubnuotexa [JOK
0 COEAMHEHHUSX YIIIepoia https://m.edso00.ru/00ae054e
bu6mmoreka [IOK
40 Kpemuuii u ero coetnHeHHS
p s https://m.edso00.ru/00ae080a
41 [Tpaktuueckas padota Ne 5. Perenue sxcrepuMeHTaIbHbIX bubnuotexa [JOK
3a7a4 o TeMe «BaxxkHelmue HeMeTauIbl U UX COSTUHEHUS https://m.edsoo.ru/00ae0bf2
42 KonTtponbras padota Ne3 o teme «BakHelie HeMeTauIbl bubnuotexa [JOK
U UX COSTUHEHUS https://m.edsoo.ru/00ae0el8
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB —
bu6mmoreka [IOK
43 MeTa/uIoB. MeTayuindeckas CBA3b U METaTMIeCcKast
. . https://m.edsoo.ru/00ael103e
KpucTajuTMdeckas pemérka. Duznyeckrue CBOMCTBA METAIIIOB
44 XHWMHYECKUE CBONCTBA METAJIOB. DJIEKTPOXUMHUYCCKUHN PST bubnuoreka [JOK
HanpsHKEHUH METaIoB https://m.eds00.ru/00ae1156
OO6mwme cnocoOs! moy4eHus: MeTauioB. CIuIaBhl.
45 Brruncienus 1mo ypaBHEHHUSIM XUMHYECKUX PEAKIIUMA, €CITN bubmorexa [TOK
P P ’ https://m.edso00.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT MPUMECH
bubnuorexa [JOK
46 [ToHsATHE O KOPPO3UU METAJLIOB
https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 [lemouHbBIC METAILIBI 1
https://m.edso00.ru/00ael4b2
48 OKCHIBI ¥ THAPOKCHU/IBI HATPHUS U KAJTUS bubmorexa [TOK
P P https://m.edso00.ru/00ael4b2
. . bu6moreka [IOK
49 [lemoyHO3eMENbHBIC METAIIIBI — KAIbIIUHA U MarHUH

https://m.edsoo.ru/00ael5e8
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bubnunorexa LIOK

50 BaHEHNIHE COC/HMECHUS KATLIHA https://m.edsoo.ru/00ae15e8
51 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUIMA
N N bu6mmoreka [{OK
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS https://m.e dsocI)_.[ru 100261886
53 [Ipaktuyeckas padora Ne 6 mo teme "XKEcTKOCT BOJBI U bubnuoreka [JOK
MeTOo/1bl €€ ycTpaHeHus" https://m.edso0.ru/00aelae8
. bu6mmoreka [IOK
>4 ATroMHHHi https://m.edSO(])_.I ru/0O0aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA bubmmorexa TIOK
https://m.edso00.ru/00aelc64
56 Teeso bu6mmoreka [IOK
https://m.edso0.ru/00ae1d86
bu6mmoreka [IOK
57 Oxcunpl, Tuapokcuasl u conn xkenesa (I1) u xemnesa (11I) httos://m.e dsogru 10033566
58 O06o00meHNEe B CHCTEMAaTH3alKs 3HAHUH
59 [IpakTrueckas pabota Ne 7. PermeHue sxcriepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 o TeMe «BaxkHelnne MeTauibl U UX COSTUHEHU) https://m.edsoo.ru/00ae3de8
Brruncienus mo ypaBHEHUSIM XUMHUYECKHX PEAKIIUMA, €CITU
60 OJIMH U3 PEareHTOB JaH B U30BITKE WM COJEPKHUT MIPUMECH. bubmorera [IOK
Brruncienust MaccoBo# J0JM BBIXOa MPOAYKTA PEAKIIMH https://m.eds0./G0ael 750
61 O00011IeHIE U CUCTEMATH3ALUS 3HAHUI
62 Kontponsnas pabora Ne4 no teme «BaxHeile MeTamibl 1
HUX COCTUHCHUSD»
63 BemecTBa 1 Matepualibl B MOBCEHEBHOM KU3HU YEJIOBEKA bubmorexa HOK
https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE OKPYKAIOUIEH cpebl Bubmorexa LIOK

https://m.edsoo.ru/00ae4270
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bubnunorexa LIOK

65 Ponb XuMuu B pelieHHH SKOJIOTHUECKUX pooIeM 1 https://m. edsoo.ru/00ae4270

66 PezepBHbIii ypok. O00OIIEHHE 1 CUCTEMAaTH3AIHs] 3HAHUI 1 EE&HE;T:;(;?S/I; 026040

67 PezepBHbIii ypok. O00OIIEHHE 1 CUCTEMAaTH3AIMs 3HAHUI 1 Et?[iﬂll;lr?:;(si?r?}é 0adb33c

68 PesepBHbIit ypok. O000IICHNE 1 CUCTEMAaTH3AIHs 3HAHU I 1 Eggjﬁ&fgg?ﬁg 0ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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