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HOACHUTEJBbHASA 3AIIMCKA

[TporpaMmMa o XMMUM Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMs COCTABIIEHA HA
OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOW MPOrpPaMMBbl
OCHOBHOTO 0011ero oopazoanus, nmpeactaBieHHbIxB PI'OC OO0, a Takxke Ha OCHOBE
benepanpHON paboyeil mporpamMMbl BOCIIUTAHUS U ¢ YYETOM KOHIICTILIUU MPENoIaBaHus
ydueOHOro mpeamera «XuUMHS» B 00pa3oBaTeNbHBIX OpraHusanusax Poccuiickoit
denepauumu.

[TporpaMmMa no XxumMuu Ja€T MpeACTaBICHUE O LENSIX, 00LIEel cTpaTerun 00yyeHus,
BOCIMTAHUS U Pa3BUTHsI O0YUAIOLIUXCS CPEJICTBAMU YUEOHOTO IIpeIMETa, YCTaHABIUBAET
00s13aTeNIbHOE TMPEIMETHOE COJAEpIKaHME, NMPEAYCMAaTPUBAET pACHpPENEICHUEe €ro Io
KJIacCaM U CTPYKTYpPHUPOBAHUE IO pa3jiesiaM U TEMaM IMPOTPaMMBbI IO XUMHUH, ONPEIESET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapAKTEPUCTHKU COAEPKAHHS, PEKOMEHIYEMYIO
[I0CJIEIOBATEIBbHOCTD U3YUYEHUS XUMUH C YUETOM MEKIIPEIMETHBIX U BHY TPUIIPEIMETHBIX
CBsI3€H, JIOTMKKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0yuarolmmxcs,
OTpe/eNsieT BO3MOXHOCTU MpeAMETa Njs peanu3aluu TpeOOBaHW K pe3yibTrataM
OCBOEHHUSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI, a TaKke TPeOOBaHUN K pe3yJsibTaTaM OOy4eHHUsT XMMUHU Ha ypOBHE LEJeh
U3y4YeHUs TpeaMeTa W OCHOBHBIX BHJIOB YYEOHO-IIO3HABATEIBHOW JESITEIBHOCTU
00y4arouerocsi o OCBOCHUIO Y4eOHOTO COAECpKAHMSL.

3HaHMEe XUMHUU CIYKHUT OCHOBOM Uit  (OPMHpPOBAHUS  MHUPOBO33PECHHUS
00y4arolerocs, ero MpeacTaBIeHU O MaTepHalbHOM E€IMHCTBE MHpPA, BAXHYIO POJIb
urparot GopMHpyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAILICHUAX SHEPTUU U 00
HBOJIIOLIMY BEILECTB B MPUPOJE, O MyTSAX PELIeHUs II00aNbHBIX MPOOJIEM yCTOHYMBOIO
pPa3BUTHS 4YEIIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, NUIIEBOM M JKOJOTHYECKOU
0€30MacHOCTH, IPOOJIEM 3PABOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peanu3ali BO3MOXKHOCTEH i caMOpa3BUTUS U GOPMHUPOBAHUS
KyJbTYypbl JUYHOCTH, €€ 0oO0med M (yHKIMOHAIBHOW TPaMOTHOCTH; BHOCUT BKJIaJ B
(OpMUPOBAHNME MBIIIEHUS! U TBOPYECKUX CIIOCOOHOCTEW 00YyYaroIMXCsl, HAaBBIKOB HMX
CaMOCTOSITENIbHON y4eOHOM e TEIbHOCTH,IKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATENBCKUX
YMEHHM, HEOOXOIMMBIX KaK B TOBCEJHEBHOW KH3HU, TaK U B MPOodeCcCHOHATHLHOU
NEeSATENbHOCTH;

3HaKOMUT CO Crielu(UKON HAyYHOTO MBIIIJICHHS, 3aKIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIJa Ha EAWHCTBO IPHUPOABI M YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTAllOM B
(bOopMHPOBaHNUN €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00y4YarOIIUXCs;

crnocoOcTByeT (OPMHUPOBAHMIO IIEHHOCTHOTO  OTHOLIEHUS K  €CTECTBEHHO-
-HAY4YHBbIM 3HAHUSAM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMUYECKOE
oOpa3oBaHHUE 00YUYArOITUXCSI.

Jlanuple HampaBieHHss B OOy4YeHHHM XHUMHUU OOECHeuMBaIOTCS CcrenupuKon
coJiep)KaHusl yueOHOro MpeaMeTa, KOTOPhIN SBISETCS MeJaroruiecku aganTHpOBAaHHBIM
OTpakeHHEM 0a30BOM HAyKU XMMUU Ha ONPEIEIEHHOM dTarie €€ pa3BUTHSL.



Kypc xuMuu Ha ypoBHE OCHOBHOTO oOIIero oOpa3oBaHUS OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIONIMMHUCS CHUCTEMBl TICPBOHAYAIBHBIX TMOHSATUNA XUMHUHU, OCHOB
HEOPTaHMYECKOM XUMHUHM M HEKOTOPBIX OTIEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKOU
XUMUHU.

CtpykTypa coAep)KaHHS TMPOTPaMMbl IO XHMHH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOTO MoaxoAa K €€ n3yueHuro. CopepxaHue CKIaIbIBa€TCI U3 CUCTEMbI OHATUN
0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUH O XuMHu4decKoupeakiuu. Obe
ATU CHUCTEMBI CTPYKTYPHO OPTraHW30BaHbl MO MPHUHIUITY MOCJIEI0BATENBHOTO Pa3BUTHUS
3HAHUW Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:
aTOMHO -MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,
nepuoandeckoro 3akona /. . Menneneesa Kak OCHOBHOI'O 3aKOHA XMMUH;

YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MpeCTaBICHUA 00 3IEKTPOIUTUYECKON TMCCOLMAIIMU BEUIECTB B PACTBOPAX.
Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUUYECKUNOIYUYCHHBIX U

OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIENOBATENHLHO OT OJHOIO YPOBHS K JIPYyTroMy,

BBITIONHSST (PYHKIIMU OOBSCHEHWS W  MPOTHO3UPOBAHUS CBOKMCTB, CTPOCHUS U

BO3MOKHOCTEH MMPAKTUYECKOTO NPUMEHEHHUS U TTOJTYUYECHUSI N3yYaEMbIX BEIIECTB.

OcBoeHue mporpamMMsbl MO0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIONIPEACTABICHUS O
XAMHUYECKOU COCTABJISIFOIICH HAYYHOM KAPTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOMW ITPUPO/IBIL,
LIEHHOCTHOT'O OTHOILLICHHS K HAYYHOMY 3HAHHUIO U METOJIaM NO3HAHMS B Hayke. M3yueHue
XUMUU TIPOUCXOJHWT C TPUBJIICUCHWEM 3HAHWUW W3 paHee W3YyYCHHBIX YUEOHBIX
npeameToB: «Okpyxatomui mMup», «buonorus. 5—7 knacce» u «®dusuka. 7 Knacey.

[Ipy u3yueHUu XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUNA OCHOB XUMHUYECKOU
HayKM Kak oO0JIacTh COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUUYECKON AEsITeIbHOCTU
YeJI0BeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphl. 3a/1a4a yueOHOT0 MpeaMeTa
COCTOMT B (POPMHUPOBAHHUU CHUCTEMbl XMMHYECKHUX 3HAHUN — BaKHEWIIUX (DaKToB,
HNOHATUH, 3aKOHOB M TEOPETUYECKMX IOJIO)KEHUH, JOCTYNHBIX  000OUIeHUH
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, NPUOOUIEHMM K HayYHbIM METOJaM
MO3HAHUS MPU U3yUYEHUH BEIIECTB M XUMUYECKUX PEAKIIHiA, B POPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHUH M UX MPUMEHEHMH B Y4eOHO-TIO3HABATENBHOW U y4eOHO-
UCCIIEIOBATENILCKOM €ATENbHOCTH, OCBOEHMHM IIpaBM 0O€3011acCHOro oOpalleHus ¢
BELIECTBAMH B IIOBCETHEBHOM KU3HMU.

ITpy wm3yyeHMH XMMHMHM Ha YPOBHE OCHOBHOIO OOIIEro 0OOpa30BaHUs BaXKHOE
3HaYeHUe NMPUOOPENN TAKUE LIETH, KaK:

. dbopMUpOBaHHE  HMHTEJUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY TMPHUHATHIO pPELICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU;

. HAIpPaBJIEHHOCTh 00Y4YEHMsI HA CHCTEMATUUECKOE MTPUOOILIEHNE00YyYaroInXCs K
CaMOCTOSITEJIbHOM II03HABAaTEJIbHOW JEATEIbHOCTH, HAYYHBIM METOJAM IIO3HAHUA,
(bopMHUPYIOIIUM MOTHUBAILIMIO U PA3BUTHE CLIOCOOHOCTEN KXUMMUU;

e oOecrnieueHue yCIOBUMH, CIIOCOOCTBYIOUIMX PHOOPETEHNIO 00YUaIOIIMMHUCS OIbITA
pa3HOOOpa3HON JAESITENbHOCTH, TO3HAHMA W CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB



(KJTHOYEBBIX KOMITETEHIIMN ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JJISIPA3IMYHbIX BUIOB

NEeSTEIbHOCTH;
| dbopmupoBanne  oOmel  (QYHKIIMOHAILHOH M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHHUH OOBSCHATH M OIICHUBATH SBJIICHUS OKPYKAIOIIETO MHPA,
WCTIOJIB3YSI 3HAHUS U OTIBIT, TOJTYUYE€HHbBIE TPU U3YYCHUUXUMUHU, IPUMEHSITh UX [IPU PEIICHUN
po0JIeM B TOBCEAHEBHOM )KU3HU U TPYIAOBOU JIEATEIHLHOCTH;

. dbopmupoBaHre Yy O0Y4YarOIIMXCS T'YMAHUCTUYECKUX OTHOIICHUW, MOHUMAHUS
LEHHOCTH XMMUYECKUX 3HAHUH JJIs1 BRIPAOOTKHU 3KOJIOTMUECKH 11eTIECO00Pa3HOT0 MOBEACHHUS
B OBITY M TPYAOBOU NESITEILHOCTU B IEJISIXCOXPAHEHHS] CBOETO 37I0POBBSl U OKPYKAIOIIEH
IIPUPOIHOU CPEJIbI;

. pa3BUTHE MOTHBAaLUMKU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTaHUIO HAa OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MPOGUJIs U HAIPABICHHOCTHU JalbHEHIIero o0ydyeHus.

Hekotopsle npakTrueckue padoTbl Oy1yT MPOBOAUTH C UCIIOIB30BAHUEM 000PYA0BaHUS
[lentpa «Touka pocta»:

- uugposort nabopatopun POLUSLAB mno xumuum ¢ HabopamMu JaTYHUKOB:
O6ecpoBOAHBIM MyJbTUAATIHKOM LFS, maTarkom mist m3MepeHus ONTHYECKOM TIIOTHOCTH U
MYTHOCTH pacTBOPOB BEIIECTB, JAaTYUKOM u3MepeHus pH cpeasl pacTBopa, AaTYMKOM
M3MEPEHUS IIEKTPUUECKON TPOBOIUMOCTH

- BUPTYQJIbHOTO MIPAKTUKyMa.

brnaromaps sTomy y 00y4arommxcs MOSBUTCS BO3MOXKHOCTh KOJTMYECTBEHHBIX HAOTIOIEHU
(GUBUYECKUX W XWMHUYECKHX SIBJICHHMA, MPOUCXOASIIMX C BEIIECTBAMH, IJISI TMOYYCHHS
noctoBepHoil uHGpopmaru. Ha oOCHOBE MOJYyYEHHBIX JKCIEPUMEHTAIbHBIX JaHHBIX
oOydJaroe CMOTYT CaMOCTOSTEIbHO JENaTh BBIBOJABI, 0000LIaTh pe3yJbTaThl, BBISBISATH
3aKOHOMEPHOCTH, 4YTO OyJeT CHnocOoOCTBOBAaTh MOBBIIEHUIO MOTHBAIUUM OOy4YeHUs
IIKOJIbHUKOB.

B xome mnpakthueckux paboT oOywarouiuecs OYIyT BOBJIIEUEHBI B IPOEKTHO -
UCCIIEI0BATENbCKYIO AeSTENbHOCTh. KOMIUIEKT U(poBoi 1abopaTOprn MO3BOJISIET JOCTUYD
00pa3oBaTeNbHBIX PE3yJIbTaTOB 00YUYAIOIMUXCs, TAET BOBMOKHOCTh YTIyOIEHHOTO N3YUEHUS
mpeaMeTa, B TOM YHCJIE€ BO3MOXXHOCTh pa3BUTHS HM300PETATEIBCKOTO, KPEaTUBHOTO,
KPUTHYECKOTO MBIIIICHUS, pa3BUTHS (yHKIIMOHATHLHOW TPAMOTHOCTH OOYYaOIIHUXCS, B TOM
YHUCJIE €CTECTBEHHOHAYYHOU U MAaTEMAaTHUYECKOM.

B xoxe u3yuenus Kypca nmpoaoinkaeTcss GOpMUPOBaHHUE SKCIEPUMEHTATBHBIX YMECHHM:

* OMNUCAHUE HKCIEPUMEHTA,

* COCTAaBJIEHHE U 3aI0JHEHHUE TAOJINLI,

* MOCTpOeHHUE IrpaUKOB MO TAOIUYHBIM JAHHBIM,
* MPOBEACHHE MAaTeMaTUUYECKUX PACUETOB.

dopMUpOBaHUE UCCIEIOBATEIBLCKUX YMEHUM: oNpeiesieHUe NpoosiemMbl, OpMYTUPOBAHHE
UCCJIeIOBATENILCKOM 3a/1aud, IUIAaHUPOBAHHME pEIIEHUs 3aJaud, IOCTPOEHUE MOJEIIEH,
BBIIBUKEHUE TUIOTE3, OKCIEpPUMEHTAJIbHAas MpOBEpKAa THUIOTE3, aHaldu3 JaHHBIX
AKCIIEpUMEHTAa U HAOI0ACHUM, POpMYyIHpOBaHUE BHIBO/IOB.

OO0111ee KOIMYECTBO YacOB, OTBEAEHHBIX JJIsl H3YUYCHHsI XUMHUH Ha YPOBHE OCHOBHOTO
ob1rero oOpaszoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (24aca B HeJlen0), B 9

KJ1acce — 68 yacoB (2 yaca B HEZICIIO).



COIEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIC XMMUYECKUE MIOHATHSA

[Ipenmer xumun. Posib XuMuM B KU3HU 4eNOBEKa. XMMUS B CUCTEME HayK. Tena u
BellecTBa. GU3nYecKre CBOMCTBA BEIlIECTB. ArperaTHoe cocTosiHue BemiecTs. [ToHsiTue o
METO/IaX MO3HaHUs B XUMHH. YucThie BemecTBa U cMecu. CriocoObl pa3ieneHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AJIEMEHTHI. CHUMBOJIBI XUMUYECKUXIIEMEHTOB.
[IpocTble U CII0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass Qopmyna. BaneHTHOCTH aTOMOB XHMHYECKHX AJIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BewiecTB. OTHocuTenpHass aTtomMHas wmacca. OTHOCUTENbHas
MOJIEKYJISIpHas Macca. MaccoBast 101 XMMHAYECKOTO JIEMEHTA B COEIMHEHUH.

KommuectBo BemecTtBa. Monbs. MonsipHas Macca. B3auMoCBs3b KOJIMUECTBA, MACChI
U 4YuCla CTPYKTYpPHBIX €IUHUIl BemiecTBa. Pacu€Tel mo QopMmynamM XUMHUYECKUX
COE€IMHEHUM.

Du3nueCcKUe U XUMUUECKHE SBICHUS. XUMUYECKasl peakluus U €€ MpU3HaKu. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB. XHUMHYECKHE ypaBHeHHUs. Knaccubukanus XuMUYECKHX
peakiuil (CoeIMHEHUs, Pa3IoKEHUs, 3aMeIIeHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMHMUYECKOW IMOCY/IOH, MNpaBWwiIamMH paboThl B JabopaTopuu U
npuéMamMu OoOpaiieHusi ¢ J1abopaTOPHBIM OOOpYNOBAaHUEM, H3yUYEHHUE U OIHCAHHE
(bu3nyecKux CBOMCTB 00pa3lloB HEOPTAaHUYECKUX BELIECTB, HAONIOJEHUE (PU3UUECKUX
(n1aBlieHHE BOCKA, TasiHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIIUS
BOAbl) W XUMHUYECKMX (FOpEHHE CBEYM, MPOKAIMBAHUE MEAHOW MPOBOJIOKH,
B3aMMOJICUCTBHE Meja C KHUCJIOTOM) SIBICHHM, HAONIOJEHUE W OINHUCAHME MPU3HAKOB
MIPOTEKAaHUSI XUMHUYECKUX pEaKUui (pas3iokeHue caxapa, B3auMOJEHCTBUE CEPHOM
KHUCIIOTBI C XJIOpuaoMm Oapusi, paznoxenue rugpokcuga meau (II) mpu nHarpeBanuw,
B3auMoJIelicTBHE kene3a ¢ pacTBopoM conu menu (II), uzyuenue crnocoOoB paszzesneHus
cCMeced: C TMOMOIIbI0 MarHuta, GUIbTPOBAHUE, BbINAPUBAHUE, JTUCTUILIALIMS,
xpomatorpadus, MpoBelIeHWE OUYKUCTKU TOBAPEHHOW COJIM, HAONIOJEHHWE U ONHCAHUE
pe3yJIbTaTOB IIPOBEIACHHUs ONbITA, WUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHUsS MAacChl,
CO3J]aHUE MOJIENIEN MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

BakHeiue npeacTaBUTeIM HEOPraHMYECKHUX BellecTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3nyxa. Kucimopo — 31eMeHT U MpoCcTOE BEMIECTBO.
Haxoxnenue kuciopoja B npupoje, Gu3nueckue U XMMUYECKUE CBOMCTBA (peakiuu
ropenusi). Oxcuppl. [Ipumenenue kucinopoga. CrnocoOsl

MOJTyYEHUST KUCJIOPOJia B JTAOOpAaTOpUH M MPOMBIIIUIEHHOCTH. KpyroBopoT Kucioposa B
npupoze. O30H — autoTpoItHast MOAUGUKAIIS KACIOPOa.

TenmoBoit 3 PexT XUMHUYIECKON peakiuy, TePMOXUMHUUYECKUE YPAaBHEHUS, K30 - U
SHAOTEPMUYECKHUE PeaKkiuy. TOIIMBO: Yrojib U MEeTaH. 3arps3HeHUE BO3AyXa, YCUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHre 030HOBOTO CIOSL.

Bonopon — anemeHT u mpoctoe BemiecTBo. HaxokaeHue BoAopojga B MHPUPOJE,



¢busznueckue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTOCOOBInoayyeHus. Kuciorel u
COJIH.

Mossipabiii 00BEM Ta30B. PacuéThl Mo XMMHUYECKUM ypaBHEHUSIM.

dusnueckne cBoucTBa BoAbl. Boma kak pactBopurens. PactBopbl. HaceieHublie u
HEHACBIILIEHHBIE PACTBOPBI. PacTBOpHMOCTh BEIECTB B BOAE. MaccoBas 1015 BEIIECTBA B
pacTBope. XUMHUYECKUE CBOicTBa BoAbl. OcHOBaHuA. Poib pacTBOpoB B MpUPOAE U B
KU3HU YenoBeka. KpyroBopot Boabl B mpupoe. 3arpsA3HeHne NpUpoAHbIX BoA. OXpaHa U
OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coeaunenud. Oxcuapl. Knaccuukanusokcuaos:
coneoOpa3yromue (OCHOBHBIE, KHCJIOTHBIE, aM(OTepHbIE) U HecosieoOpa3yrolue.
Homenknarypa okcuaoB. @u3MUEeCKHe U XMMHUYECKHE CBOMCTBA OKCUIOB. llomyuenue
OKCH/JIOB.

OcHoBanusi. Knaccudukanus ocHOBaHUN: MIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBaHuii. @PuU3MYEeCKME€ U XHMHUYECKHME CBOWCTBA OCHOBAHUM.
ITonyyenne OCHOBaHUMU.

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucior. ®dusudeckue u
XUMHUYECKUE cBOMCTBA KUCNIOT. Psax aktuBHOocTH MeTaiuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Conu. Homenknatypa cosieil. @uzndeckrue M XUMUYECKHUE CBOMCTBA COJICH.
[Tonyuenue conen.

['eneTnyeckas CBsI3b MEXKy KJIaCCaMHM HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KA4YECTBEHHOE OIPENEIICHUE COAECPKAHUSA KHCIOPOJAa B BO3AyXe, IOJy4YeHHE,
coOupaHue, paclo3HaBaHWE M  H3YYEHHE CBOWCTB  KHUCJIOpOJa, HAOIIOACHHE
B3aMMOJEHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOZHUKHOBEHUS M MPEKPALICHUS
ropeHust (moxapa), O3HaKOMJIEHHE ¢ oOpa3laMd OKCHIOB M OIMCAaHHUE HMX CBOICTB,
MoJIlydeHue, COOMpaHue, paclo3HaBaHHWE M HM3yUYEHHE CBOWMCTB BOJOpoja (ropeHue),
B3auMojielicTBue Bojgopoaa ¢ okcuaoM wmeau  (II) (BO3MOXKHO HCHOJIb30BaHHE
BHJIEOMATEPHUAIIOB), HAOIIOAEHIE 00Pa3LI0B BEUIECTB KOJUYECTBOM | MOJIb, HCCIIEJOBAHUE
0COOEHHOCTE PacTBOPEHHUsI BEUIECTB C PA3JIMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHHUE
PAaCTBOPOB C ONPENEIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA, B3AUMOJICHCTBUE
BOJbI C MeTajulaMd (HaTpueM ©  KajiblueM)  (BO3MOXKHO  HCIOJIb30BAaHHE
BHJIEOMATEPHUAIIOB),

HCCIIEJOBaHUE 00pa3lloB HEOPraHMUYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, HAOIIOACHHE
U3MECHEHUS OKpPacKM MHAMKATOPOB B pacTBOpPaX KUCIOT M IIEJIOYEH, H3y4YCHHE
B3aumMozeiicTeus okcuna meau (II) ¢ pacTBopom cepHOI KUCIIOTHI, KUCIOT C METAJUIAMH,
peaKuui HeUTpalIn3aluy, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MEeTaJIa JIPyT'MM W3 pacTBOpPa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 II0 TEMeE
«BakHenmme Kaacchl HEOPraHMYECKUX COCTUHEHUI.

IHepuoauueckuii 3akoH u Ilepuoanuyeckass cucreMa XUMHUYECKHUX dj1eMeHTOB /1.
N. MenaeseeBa. CrpoeHue aroMoB. XuMHUYeCKas CB3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKIUH



[lepBbie MOMBITKU KIacCU(PUKAIMN XUMHUYECKHX 37eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX 3JEMEHTOB (ILIEJOYHbIE U IIEIOYHO3EMEIbHbBIE METAJIbI, TAIOT€Hbl, UHEPTHBIE
rasbl). DIIEMEHTbI, KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCUIBI U TUAPOKCHIBI.

Ilepuonnueckuit 3akoH. [lepuoamyeckas cucremMa XUMUYECKUX 3jeMeHTOB [I. .
MenneneeBa. Koporkomepuomnas u mnuHHOnepuwomgHas Qopmbl [lepuogndeckoit
cucteMsl xuMuueckux nemMeHToB J1. 1. Menneneesa. Ilepuoapu rpynmsl. @uzndecku
CMBICJI IOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U T'PYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB atomHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XMMHYECKUX 3JIeMEeHTOB llepuoanueckoii
cucrembl J[. M. MeHnneneeBa. XapakTepUCTHMKAa XMMHYECKOTO JJIEMEHTa II0 €ro
nonoxenuto B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJdyca aTOMOB XHMHUYECKHX D3JIEMEHTOB,
METAIUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYIIAM U MEPUOJIAM.

3nauenue Ilepuomnueckoro 3akoHa u lleproguyeckoll CUCTEMBI XUMHUYECKHX
AJIEMEHTOB JUIS Pa3BUTHA HAYKU U IIpakTUKU. [. 1. MenneneeB — y4€HbIN U TPaKJaHHH.

Xumuueckasi cBsizb. KoBasieHTHas (MoJsipHass M HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okucneHusa. OKHCIHMTENBHO -BOCCTAHOBUTEIIbHBIE  PEAKLUU.
[Ipouieccol OKMCAEHUS M BOCCTAHOBJIEHUA. OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHUEe O00pa3loB BEIIECTB METAJUIOB U HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IIMHKAa C pacTBOpPaMM KHCIOT M IIEJIOYEH, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX pPeaKui (TopeHue,
PEaKIMK PA3IOKEHUS, COSTUHEHNS).

Mesicnpeomemmnule ceasu

Peanuzanusi MeXNpenIMETHBIX CBA3€H MpU MU3YYEHUH XUMUU B 8§ Kjacce
OCYIIECTBIISIETCS YePe3 UCTIOIB30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX TTOHITHH, TaK
U TIOHSITUM, SIBJISIIOIIMUXCA CHUCTEMHBIMU Ui OTAEIbHBIX MPEAMETOB €CTECTBEHHO--
HAay4yHOI'O ITMKJIA.

OO0mue ecTeCTBEHHO--HAyYHbIC TIOHATHUS: HAyYHBIM (aKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, Kiaccuukamus, NEepUOAUYHOCTh, HAONIOACHUE, JSKCIEPUMEHT,
MOJIETIUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

duznka: MaTtepusi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ, U30TOIHI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, JICKTPUUECKHH 3apsiI, BEMIECTBO, TEIO0, 00BEM, arperaTHoe
COCTOSIHHE BEIeCTBa, Ta3, (U3MUYECKUE BEIMYMHBI, CIUHUIIBI W3MEPEHHs, KOCMOC,
IUTAHETHI, 3BE3161, CONHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOAbI, MOJE3HbIC
HCKOMaeMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMH4YecKasi peakuus

[Tepuonuueckuin 3akoH. Ilepuomnueckas cucrtema XuMHYECKHUX d3yieMeHTOB JI. U.



MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKUX
AJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KaIKs, KAIBLUA U X COEAUHEHNUN B COOTBETCTBHH C
[I0JIOKEHUEM DJIEMEHTOB B [leproaudeckoil cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTsa: BUIbI XUMUYECKON CBA3U. THIIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBACHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAINYECKOW PEIIETKHA U BUJ1a XUMUYECKOU
CBSI3U.

Knaccupukanuss M HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCSA K Pa3IM4YHBIM KJIACCaM HEOPraHUYECKUX COCAVHEHUM,
IEeHETUYECKas CBA3b HEOPraHUYECKUX BELIECCTB.

Knaccudukanuss XUMHUECKUX pPEaKIM MO Pa3lMYHBIM Mpu3HaKaM (10 YHCIY U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 (HEKTy, M0 U3MEHEHUIO
CTENEHEW OKMCIEHUS XUMHYECKMX 3JEMEHTOB, [0 O0OpaTUMOCTH, II0 Y4YacCTHUIO
KaTajau3aTopa). OK30- U S9HJIOTEPMUYECKUE PEAKIINY, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue o ckopoctu xumuueckoil peakuuu. Ilonsarue o0 oOpaTuMbIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U TeTePOTEHHBIX
peakuusax. [lomstne o karammse. [loHATHE O XMMHM4YECKOM paBHOBECHH. PaKTOpHI,
BJIMSAIOIINE HA CKOPOCTh XUMHUYECKON PEAKIIUU U MTOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCINTEbHO-BOCCTAHOBUTEIIBHBIE peakuuy, DJIEKTPOHHBIN OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTENBHOU peakiuu. COCTaBICHUE YPABHEHU

OKHUCIIUTENIbHO--BOCCTAHOBUTEIBHBIX PEAKIHUM ¢ UCTIOJIB30BAHUEM METO/1a JIEKTPOHHOTO
Oananca.

Teopusi HNEKTPOJUTHUYECKONM AUCCOUMALMM. OJIEKTPOJMUTBI U HEDJIEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHuU3M JAUCCOIMALIMM BELIECTB C PA3IWYHBIMU BHUAAMU
XuMu4ecKoi cBs3u. Crenenp nuccormaii. CUIbHBIE U CT1a0bIe AIEKTPOIUTHIL.

Peakun moHHOTO OOMEHa. YcCIOBHS NPOTEKAaHUS pEaKUuii HOHHOTO OOMEHa,
NOJIHBIE M COKPALICHHBIE HOHHBIE YpaBHEHUs peakuuid. CBOKCTBA KHCJIOT,0CHOBAHUMN U
CoJIell B CBETE MPEJCTaBICHUN 00 dBIEKTPONIUTHUYECKON auccormanuu. KayecTBeHHbIE
peakiuu Ha WoHBI. [loHsTHE O TUApOIU3E COEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJICJIIMU KPUCTAJUIMUYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB M HeMeTa/uioB (rpadura W anmasa), CIOKHBIX BEMIECTB (XJIOpUAA HATpPHS),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIUUOT BO3/IEUCTBUS PA3IMYHbBIX
(akToOpoB, HCCIIEJOBAaHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB  BEILECTB, Ipoliecca
JUCCOLMAIIMU KUCIIOT, 1eJI04Ye U coseil (BO3MOMXHO HUCIOIb30BaHKUE BUEO MATEPUATIOB),
MPOBEJICHUE ONBITOB, WUTIOCTPUPYIOIIUX MPU3HAKKM MPOTEKAHUS PEAKIM HOHHOIO
oOmena (oOpa3oBaHuE OCaaKa, BBIJCICHHE Ta3a, OOpa3OBaHHWE BOJBI), OIBITOB,
WJUTIOCTPUPYIOLIUX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKluil (ropeHue,
peaklMMu paslIoKEeHHs, COEIUHEHHUs), PACIO3HABAHWE HEOPTaHWYECKUX BEIIECTB C
NOMOIIbIO KAYECTBEHHBIX PEAKIIMN HA NOHBI, PEIICHUEAIKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTasibl 4 MX COeTUHEHUSA

OO1as xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
creneHu okucneHus. CTpoeHue u PU3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — FaJIOrE€HOB.



XHUMHUYECKUE CBOWCTBA HA PUMEpE XJIOpa(B3auMOACHCTBUE C METANIAMU, HEMETAIJIAMU,
mienodyamu). XiaopoBogopos. CosisiHash KHCIOTa, XMMHUYECKHE CBOICTBa, MOJy4YeHHE,
npUMeHeHue. JleficTBuexaopa u XJI0pOBOJOPOJa Ha OpPraHu3M 4esloBeka. Bakneime
XJIOPU/Ibl U UXHAXO0KJEHUE B PUPOJIE.

OOb1as xapakrepucTrka 35eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHne U (pu3nueckre CBOMCTBA MPOCTHIX BEIIECTB
— KUCJOpOoJa U cepbl. AJIOTPONHbBIE MOAU(PUKALUU KUCIOPOJA U Cepbl. XUMUYECKHUE
cBoiicTBa cepbl. CepoBOJOPOJI, CTPOCHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA. OKCHIBI
Cepbl Kak MpPEACTABUTENN KUCIOTHBIX OKCuAOB. CepHas KucCIOTa, (U3NUECKHE U
XUMHUYECKHE CBOMCTBA (00IIMe KakK MpEeACTaBUTENS Kiacca KUCIOT U creunu(uyecKue).
XHUMHYECKHE PEaKIInH, JiexKalllie B OCHOBE MPOMBIIIIEHHOTO CIIOCc00a MOJTy4eHHUsl CEPHOM
kucaotel. [Ipumenenune cepHoil kucnotsl. Cosn CepHON KUCIOThI, KaUECTBEHHAs peakLus
Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ COCIMHEHUW B TIpUpoOJE. XHUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl COSTUHEHUSIMU CEPbI (KUCTIOTHBIE JOXKAH, 3arPS3HEHNE
BO3/yXa M BOJOEMOB), CITIOCOOBI €ro MPeI0TBPALIICHHS.

OOmas xapakTepucTuka 3aeMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOEHHUSATOMOB,
XapaKTepHbIE CTEIEHU OKUCICHHs. A30T, paclpoCTpaHeHHE B MpHUpPOAe, PU3NYECKUE U
XUMHueckue cBoiictBa. KpyroBopor asora B mpupoae. AMmHak, €ro Gu3nyeckue U
XMMHUYECKHUE CBOMCTBA, MOJyyeHue U npuMeHeHune. Coim aMMOHUS, UX (U3NYECKUE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi HAMOHBI aMMOHHUS. A30THAs
KHCII0TA, €€ MoJTy4yeHune, (u3niecKrue 1 XUMUIECKHe CBOMCTBA (0011IMe KaK IPeICTaBUTEIS
Kjacca KUCIOT M crneuuduueckue). Mcnosnb3oBaHWEe HUTPATOB M COJIEH aMMOHHS B
KayeCTBE MHUHEPAIbHBIX YIAOOpPEHHH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe.bl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3yXa, ITOYBBI U BOJOEMOB).
docdop,amtorponnsie Mmogudukauu Gocdopa, Guzndeckne 1 XMMUIECKHUE CBOMCTBA.
Oxcun dochopa (V) u dochopHas kuciora, GU3NIECKUEC U XUMHUUYECKHUE CBOWCTBA,
nosyuyenue. Mcnonp3oBanue (pochaToB B KaUECTBE MUHEPAIBbHBIX y100pEHUI.

OOwas xapakrepucTtuka 351eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOECHUS ATOMOB,
XapaKTepHblE  CTENEHUW  OKHUCIEHUs.  YTIJEepoJ, aUIOTPONHbIE  MOAU(PHUKALUY,
pacnpoCcTpaHEHUE B MPUPOJE, (PU3MUECKHME M XUMHYECKHE CBOMCTBA. AncopOrus.
Kpyrosopot yranepoaa B mpupoae. OKcuabl yriaepoaa, ux (U3NYECKHE U XUMHUYECKHE
CBOICTBA, IEHCTBUE HA KUBbIE OPTaHU3MBI, MMOJYYCHUE U PUMEHEHHE. DKOJIOTHUECKHE
npobsieMbl, cBsizaHHbIe ¢ okcupomyrinepona (IV), rumoresa rino6anbHOTO MOTEIICHUS
KJIMMaTa, NapHUKOBBIA 3(¢eKT. YronbHas KHUCIOTa U €€ conM, UX (usnueckue u
XMMHUYECKHUE CBOICTBA, NOTy4YeHHE U TpUMeHeHne. KauecTBeHHas peakuys Ha KapOOHaT-
nonbl. Mcnonb3oBaHne KapOOHATOB B OBITY, MEAUILIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35UCTBE.

ITepBoHayanbHblE TOHATHA OO0 OPraHMYECKHUX BELIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 9TaH, STWIEH, alETWIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KHCJIOTA).
[IprponHbIE UCTOUHUKH YITIEBOAOPOAOB (Yroiib, IPUPOJHBIN a3, HE(PTh), MPOTYKThI UX
nepepaboTku (OeH3UH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [loHATHE 0 OHOTOTrHYeCKH
BAXHBIX BEIECTBAX: >XMpaxX, OelKax, yrieBoJaX — M HMX POJM B XKU3HU YEJOBEKa.



MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue U XMMUYECKHE CBOMCTBA, MOJIY4YCHHE U NPUMEHEHHE.
Coenunenust kpemHus B npupoje. O6mue npencraBienus 06 okcuae kpemuus (IV) u
KpeMHueBor kucijore. CUIMKAThl, UX MCIOJIb30BAaHUE B OBITY, B MPOMBIIIEHHOCTH.
Baxueiliiue cTpouTeNbHbIE MaTEpHallbl:  KEpaMHKa, CTEKJIO, LIEMEHT, O€TOH,
xene300eToH. [IpoOnembl 0e30MacHOr0 MCHOJIB30BAaHUSI CTPOUTEIBHBIX MAaTEpHalioB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHUue OOpas3IoB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
POBEICHNE KAYECTBEHHBIX PEaKUUid Ha XJIOPUA-UOHBI U HaOMIO/IEHHE NPHU3HAKOB HUX
MPOTEKaHUs, OTBITHI, OTpaXkarolre pu3ndeckre 1 XUMUYECKUE CBOMCTBA TaJIOTEHOB U UX
COEIMHEHH (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), 03HAKOMIIEHHE C 00pa3lamMu
XJIOpUJOB (TajJOreHUIOB), O3HAKOMJICHHE C OOpa3lamMu Cepbl U €€ COCTUHEHHSIMU
(BO3MOHO HCMOJB30BaHUE BUIEOMATEpUaNIOB), HaOJIOJIEHUE Mpollecca OOyIrIIMBaHUsS
caxapa IMoJl ACHCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHCIIOThI, U3yYEHUE XUMUYECKUX
CBOMCTB pa30aBJICHHONW CEpHOM KHUCIOTHI, MPOBEACHHE KAYECTBEHHOW pEAKIUH Ha
cynb(haT-uOH U HAONIO/IeHNE MpU3HaKa €€ MPOTEKaHus, 03HAKOMJICHUE C (PHU3HUECKUMU
cBOWcTBamMM a3oTa, (ochopa U uX coeauHEHUNH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEepUaNIoB), oOpa3aMu a3oTHBIX U (HocPopHBIX yA0OpeHM, TMOIyUdeHHE,
coOupaHue, paclio3HaBaHWE M U3y4YEHHE CBOMCTB aMMHAaKa, MPOBEIACHUE KAaUeCTBEHHBIX
peakuuii Ha WMOH aMMOHHUS M (GocaT-uOH M H3yUYEeHHE NPHU3HAKOBUX MPOTEKAHUS,
B3aUMOJICCTBUE KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeEAbl0 (BO3MOXHO
UCIOJIb30BAaHUE BHUAECOMATEPUATIOB), HM3YyYEHHE MOJeNIed KPUCTALINYECKUX PEHIETOK
anmasa, rpaduta, QysuiepeHa, 03HAKOMIJIEHHE CIIPOLIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM yTIEM HYCTPOHCTBOM MPOTUBOTA3a, MOJyUyeHUe, cCoOupaHue,
pacliO3HaBaHWE W M3YYECHHE CBOWCTB YIJIEKHMCIIOIO Tra3a, IPOBEICHHE Ka4eCTBEHHBIX
peakiuii Ha KapOOHAaT W CWJIMKAT-MOHBI M HW3Yy4YCHHE NPHU3HAKOB MX MPOTEKAHUS,
O3HAKOMJIEHME C  MNPOAYKUMEW  CHJIMKATHOM  NPOMBINUIEHHOCTH,  PELICHHE
AKCIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BaxkHenme HeMeTalluIbl U X COETUHEHUS.

MeTasibl 1 MX COeAMHEHUSA

OOmas xapakKTepUCTUKAa XUMHUYECKHX 3JEMEHTOB — METaUIOB Ha OCHOBAaHHH HUX
nonoxxenus B llepmonnueckon cucreme xumuueckux 3yemeHToB . M. MenneneeBa u
cTpoeHus aroMoB. CTpoeHue MeTauioB. MeTajuMyeckas CBSI3b M METauIM4yecKas
KpUCTAJNIMYECKAsT pEIIETKA. OJIEKTPOXUMHUYECKUM  PSAJ  HANpPSKEHUHM  METAJUIOB.
duznyeckre U XMMUYECKHe CBoWCcTBa MeTaJIoB. OO11IKe CrIOCOObI MOMYYEeHHS] METAILJIOB.
[ToHsiTHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CrutaBbl
(cTamp, 4yryH, JIOPATIOMUHMA, OpOH32a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounsie MeTauibl: MOJIOKEHHME B llepuoandeckor CUCTEME XHUMUYECKUX
anemeHtoB JI. M. MenaeneeBa, CTpOEHHE HX aTOMOB, HAXOXKIECHHUE B IPUPOJE.
duznueckre M XUMHYECKHE CBOiCcTBa (Ha mpumepe Hatpusi U Kamus). Okcuabl U
ITUAPOKCHIIBI HATpUA U Kaind. [I[puMeHeHne neoYyHbIX METaIOB U UX COEIMHEHU.

[IlenouyHo3eMenbHbIE METAJUIBI MAarHUM M KaJbLIMM: MOJIO)KEeHUE B llepuonnueckon



cucteMe xumuueckux 3emMeHToB [[. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoxae. dusnyeckue M XUMHUYECKHE CBOMCTBA MAarHus M Kajuplus. Bakueinmme
COCIMHEHUS Kaiblus (OKCUI, THAPOKCUM, coiin). JKECTKOCTh BOABI U CHOCOOBI €&
YCTPaHEHUS.

Amomunmii: nonoxenue B [leproanueckoil cucteMe XUMHYECKUX A1eMeHTOB/]. 1.
MenpaeneeBa, CTpOCHHE aTtoMma, HaxOXJIcHWEe B mpupone. Dusznueckne U XUMUYECKUE
CBOMCTBA aTtOMUHUS. AM(POTEPHBIE CBOMCTBA OKCUA U TUIPOKCUIA ATFOMUHHUS.

Keneszo: nonoxenue B Ilepuogmueckoid cucreme Xxumuyeckux anemeHtoB J[. WM.
MeHnzeneeBa, CTpOEHHE aToOMa, HaxoXKJIeHWe B mnpupone. dusznueckue m XUMHUYECKHE
cBoKcTBa keneza. Okcuasl, Tuapokcuasl U conu xkenesza (1) u xenesza(Ill), ux cocras,
CBOWVCTBA U MIOJIYYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ 00pa3IlaMyd METAJUIOB M CIIABOB, WX (PM3MYECKUMHU CBOWCTBAMH,
M3y4YCHHE  pe3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXXHO  HCHOJIb30BAaHHE
BHJICOMATEPHUAJIOB), OCOOCHHOCTEN B3aUMOJIEHCTBUSI OKCH/IA KAJIbIUSI U HATPUS C BOJOM
(BO3MOHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB), UCCIIEI0BAHUE CBOMCTB >KECTKOM BOJIBI,
npoliecca TOpeHus *Keje3a B KUCIopoJie (BO3MOXKHO HCIOJIb30BAHUE BUIEOMATEPHAIIOB),
IPU3HAKOB NPOTEKAHUS KAUECTBEHHBIX PEAKI[MN HAa UOHBI: MAarHus, KaJbLHs, aJTFOMUHUSA,
LMHKA, JKee3a
(I1) m xene3a (IIl), mequ (II), HabmrogeHWe W OMUCAaHWE MPOIIECCOB OKPAITMBAHUS
IJJAMEHM HWOHAMM  HATpus, Kauusg ¢  Kaiblusi (BO3MOXHO  HCIOJb30BAaHUE
BUJIEOMATEPUAITIOB), HCCIEOBaHUE aM(OTEPHBIX CBOMCTB THUAPOKCHAA ATIOMHHHUS U
TUAPOKCUA [IUHKA, PEIEHUE DKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BakHenlremMeTaibl
Y UX COCIMHEHHUS.

XHMUA M OKpY:KaoUias cpeaa

Bemectsa m  Marepuanbl B IIOBCEIHEBHOM JKM3HM 4eJIOBEKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKHX peakuuid B ObiTy. IlepBas momouis mnpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpyXarwlleil cpenbl (mpenenbHas JIOMyCcTUMAst
KoHIleHTpanus BeunlectB, nanee — I[I/IK). Poibp Xxumuum B pelieHUH 3KOIOTHYECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0OpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJHMMEPHBIE
MaTrepuabl).

Mescnpeomemmnbwie céazu

Peanmuszanuss MeEXNpeIMETHBIX CBSA3€H MpU M3yYEHMH XUMUM B 9 Kiacce
OCYIIECTBIISIETCS YepPe3 MCTOIB30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSTUH, TaK
Y TIOHSTUU, SBISIONIMXCA CHCTEMHBIMU JUISI OTAEIBHBIX NPEAMETOB €CTECTBEHHO--
HAaY4YHOT'O IIMKJIA.

OO0111e ecTeCTBEHHO-HAYUHbIE MOHATHS: HAYYHBIM (DaKT, rUmoTes3a, 3aKOH, TEOpus,
aHanW3, CHUHTE3, Kiaccu(ukaius, TEPUOIUIHOCTh, HAOIIOJACHUE, OSKCIECPUMEHT,
MOJICJIMPOBaHUE, W3MEpPEHUE, MOJENb, SBICHUE, MAapHUKOBBIK 3(PdeKkT, TexHoIorusd,



MaTepHalIbL.

dusuka: MaTepus, aToM, DIIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHJ, HU30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKUI 3apsi, MPOBOIHUKH, IOJIYIPOBOAHHUKH,
IURJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TE€J0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KPHCTAUIMYECKAs PEIIETKA, CIUIaBbl, (PUIUIECKUE
BEJIMYUHBI, EIWHUIBI HM3MEPEHUs, KOCMHYECKOE TPOCTPAHCTBO, ILUIAHETHI, 3BE3MIHI,
CoumHIe.

buonorusi: ¢orocunres, abixaHue, Ouochepa, IKOCUCTEMA, MHUHEpAIbHbIE
y10OpeHusi, MUKPO3JIEeMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, rumpochepa, MUHEpaibl, TOPHbIE MOPOAbI, MOJE3HBIC
HCKOITaeMbI€, TOILUINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE Pe3yJbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOT'O OOIIEro 0O0pa3oBaHUs
JOCTUTAIOTCSI B XOJ€ OOYYEeHHsS XHMHH B €IMHCTBE YYEOHOW W BOCTIHTATEIHLHOMN
NESATEIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMU POCCUUCKUMH COLIUOKYJIBTYPHBIMU U
TyXOBHO-HPAaBCTBEHHBIMH 1IEHHOCTSIMU, IPUHITHIMUA B OOLIECTBE MPABUIIAMU U HOPMaMu
MOBEJICHUSI M CITIOCOOCTBYIOT MPOIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COTIHATA3AITIN
00yJaronIxcsl.

JIn4HOCTHBIE pe3yIbTaThI OTpaXaroT TOTOBHOCTh oOyyaroumxcs
PYKOBOJICTBOBAThCSl CHUCTEMOW MO3UTHMBHBIX IIEHHOCTHBIX OPUEHTALMA W paCIIMpPEHUE
OMbITa ACSATEIHHOCTU HA €€ OCHOBE, B TOM UHCJIE B HACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHMS:

IEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HacCJEeAUI0, IOHUMAaHUs 3HAYEHUS] XUMUYECKOW HAYKHU B )KMU3HU COBPEMEHHOTO
oOmmecTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOW uWHGOpPMAIMEed O TepeaoBhIX
JOCTHXKEHUSIX U OTKPBITUSIX MUPOBOM M OT€UECTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTH B
HAy4YHbIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IECTBA;

2) rpa:kaaHCKOr0 BOCIIUTAHUSA:

MPEICTABICHUS O COLMATIBHBIX HOPMaX U MPaBUJIaX MEXIMYHOCTHBIX OTHOILICEHU! B
KOJUIEKTUBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTM B  OOLIECTBEHHO IMOJE3HOM,
y4e0HO-HMCCIIeI0BATEIbCKON, TBOPYECKON U JPYTUX BUAAX AESATEIBHOCTU, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JIEATETLHOCTH MPH BHITIOJTHEHUN YUeOHBIX, TO3HABATEIHHBIX
3a/1ay, BBIMIOJHEHUU XHUMHUYECKUX OSKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX TPOEKTOB,
CTPEMJICHUS K B3aMMOINOHUMAHUIO U B3aUMOIOMOIIM B TMpOIECCe 3TOH YyueOHOM
NEeSATEIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEJEHUE U MOCTYIIKA CBOMX TOBAPHUIIEH C
MO3UIIMU HPABCTBEHHBIX U PABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIECTBUI OCTYTIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUA:

MHUPOBO33PEHUYECKHUE TMPEACTABICHUS O BEIIECTBE M XHWMHUYECKOW peaKkIlui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIIAIOIINE OCHOBY IS
NOHUMAaHUSl CYIIHOCTH HAy4YHOM KApTUHBI MHpA, MPEACTABICHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3AX YEJIOBEKA C MPUPOAHON CpeIoH, O
POJIM XMMHH B NO3HAHUM 3THX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MOJIYYE€HUE HOBBIX 3HAHUMN MO XHMUH,
HEO0OXOAMMBIE NIl OOBSICHEHUSI HAOIIOJAEMBIX MPOIIECCOB M SBIICHUMN,TO3HABATEIHHOM,
UH(GOPMAIIMOHHON M YUTATENIbCKON KyJIbTYpbI, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIbHON
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOM JTUTEPATYPOid, JOCTYTHBIMH TEXHUUYECKUMHU
cpencTBamMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K 00YUYEHUIO U MO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH
K caM000pa30BaHUIO, MMPOEKTHON U UCCIEA0BATEILCKON NESITENbHOCTH, K OCO3HAHHOMY



BBIOOPY HANPaBIEHHOCTU U YPOBHs 00YUYEHHS B IajbHEMIIEeM;

4) dpopMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAaHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J10POBBIO,
YCTaHOBKM Ha 370pPOBBII 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUIA UHENPUITHE BPEIHBIX
OpUBBIUEK  (YMOTpeOJEHUs aJKOTojis, HApPKOTHKOB, KypEeHHs), HEOOXOJUMOCTH
coOmro/IeHrs TpaBuil 0€30MaCHOCTH MPY OOpaIIeHUH CXUMUYECKUMHU BEILIECTBAMU B OBITY
Y PEATbHOM KU3HU;

5) Tpy10BOr0 BOCIUTAHMS:

UHTEpEC K MPAKTHUYECKOMY H3Y4YEHHMIO Mpodeccuili W Tpyna pa3lInyHOro poja,
YBaXXEHUE K TPYyAYy M pe3yJibTaTaM TPYJOBOM NEATEIbHOCTH, B TOM YHCIE HA OCHOBE
NPUMEHEHUS NPEIMETHBIX 3HAHUW 1O XHMMHH, OCO3HAHHBIA BBIOOp MHIWBUIYaJIHHOU
TPAEKTOPUM TMPOJOIDKEHUS] 00pa3oBaHUs C YUYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTM K XHMHH, OOILECTBEHHBIX HWHTEPECOB M NOTPEOHOCTEH, YCIHElHOM
npo(hecCHOHANBHON JESITENTbHOCTH U Pa3BUTUSA HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
a/IanITHPOBAThCA B MPO(ECCHOHATIBHOM Ccperie;

6) ’3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 1EJECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHMKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHUMaHHE LEHHOCTU 370POBOrO0 M 0€30MacHOro
oOpaza J>KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYecKoMy H
NICUXUYECKOMY 37I0pPOBbIO, OCO3HAHHE IEHHOCTH COOJIIOJIeHUsS TpaBuil 0e30MacHOro
MOBE/ICHUA MPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYAIHIX,yTPOKAIOIIUX 3JOPOBBIO U
’KU3HU JIFOACH;

CIIOCOOHOCTH NMPUMEHATH 3HAHUS, TOTYy4YaeMbIE MPU U3yUSHUH XUMUU, JIJIS1 PEILICHUS
3a/1a4, CBS3AHHBIX C OKPYXKAIOWIEW NPUPOJHOM CPENoM, g NOBBIIIEHUS YPOBHSA
HKOJIOTUYECKOHN KYJIbTYpbl, OCO3HAHMS TJI00ATILHOTO XapakTepa 3KOJIOTHYeCKUuX mpodiem
U IyTEU UX PEIICHUS IOCPEACTBOM METOA0B XUMHUH, SKOJIOTUYECKOTO MBILLJIEHUS, YMEHUS
PYKOBOJCTBOBAThCS UM B ITO3HABATEIbHON, KOMMYHUKATUBHON U COLMAJILHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocTtaBe MeTanpeIMeTHbIX Pe3yIbTaTOB BBIACISIOT 3HAUUMbIE 1J1s1 (HOPMUPOBAHUS
MHUPOBO33pEHHUsI OOILICHAYYHbIE TOHATUS (3aKOH, TEOpHsl, MPHUHIIMI, TUIOTe3a, (PaKT,
CUCTEMA, MPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOPbI€ UCIMOJIb3YIOTCS B €CTECTBEHHO-
HAyYHbIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT HAOCHOBE 3HAHUWA M3 ATUX MPEIMETOB
dbopMHpOBaTh MPEJCTABICHUE O IEIOCTHOW HayYHON KapTHUHE MHUPA, U YHUBEPCAIbHBIC
yueOHbIe AeicTBUs (MO3HABaTelbHbIE, KOMMYHHUKATHUBHbBIC, PETYJISTHBHBIE), KOTOpHIC
o0ecneunBarOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYUIECTBJICHUIO YUeOHONIEATETHHOCTH.

Ilo3HaBaTe/ibHBIE yHHMBepCajibHbIe Y4yeOHbIe [1eiiCTBUA

ba3zoBble Jornyeckune AecTBUA:

YMEHHS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHS MPU OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICI XUMHUYECKUX MOHATUA (BBLACNATh HMX XapaKTEPHbIE NPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JPYIMMHU MOHATHSIMH), HWCIOJB30BAaTh MNOHATHS IS
OOBACHEHUSI OTIEIbHBIX (DAKTOB M SIBICHUM, BHIOMpPATh OCHOBAHUS WU KPUTEPUU IS



KIaccu(puKanuu XUMUYECKUX BEIIECTB W XUMHUYECKUX PEAKIUH, YCTaHABIMBATh
MPUYHHHO-CJICJACTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3y4CHHs, CTPOUTH JIOTHYCCKUE
paccyxaeHus (MHAYKTUBHBIC, JEIyKTHUBHbIC, IO aHAJOTWH), JeJaTh BBIBOABI H
3aKJIFOYCHUS;

YMEHHE MPUMEHATH B MpOLECCE MO3HAHMUS TMOHATUA (IpEeAMETHbIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIENIU, HCIOJb3yeMble B XHUMUH,
npeoOpa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHbIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMUUYecKast GopMyJia U ypaBHEHUE XUMUYECKOM
peaKkIuyu — MpH PeIIeHUH Y4yeOHO-TI03HABATEIbHBIX 3a7a4, ¢ YYETOM ITHUX MOJICJIbHBIX
MPEJICTABICHUN BBIABJISATh M XApPAKTEPU30BATHh CYILIECTBCHHBIE MNPU3HAKU H3Y4aeMbIX
O0OBEKTOB — XHWMHYECKHMX BEIIECTB W XUMHUYECKUX PEaKIMil, BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, TPUUYUHHO-CJIEACTBEHHBIC CBSI3M M IMPOTHBOPEUMUS B HM3YUa€MbIX
npolueccax M sIBICHUsX.

Bba3oBble uccienoBarejbCcKue AeCTBYUA:

YMEHUE MCNOJIb30BaTh MTOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA O3HAHUS,
a TaKXe B KQUeCTBE OCHOBBI JIJIs1 (POPMUPOBAHUS THUIOTE3bI 10 MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpETeHUE OMNbITa 10 IUIAHUPOBAHWIO, OpPraHM3allMkd W IPOBEJCHUIO
YYEHUYECKUX AIKCIIEPUMEHTOB, YMEHHE HAOII0/IaTh 3a XOJA0M IPOIecca,caMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 PE3yNbTAT, POPMYyIUPOBATH 0OOOIIEHHS ¥ BBIBOJIBI TIO pe3yJIbTaTam
MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABIIATH OTYET O IPOJICTaHHOU padoTe.

Pa6ora ¢ undgopmanmeii:

yMEHUE BBIOMPATH, AHAIM3UPOBATh U HHTEPIPETUPOBATH MHHOPMAIIMIOPAZTUIHBIX
BUJIOB U (GOpM TMPEACTaBICHUS, TOJyd4aeMyl0 W3 pa3HbIX HCTOYHUKOB (HAyYHO-
MOMYJISIpHAsL JINTEpATypa XUMHUYECKOTO COJEPIKaHMsI, CIPABOYHBIC TIOCOOMS, PecypcChl
HNHuTtepHeTa), KpUTUYECKU OIEHUBATh TPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHUE TPUMEHSTh pa3JIMUHbIE METOJbl M 3alpoChl MPHU IOUCKE U OTOOpe
uH(OpPMaIIMKU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX JIJIS1 BBIMIOJHEHUS YY€OHBIX U
MMO3HABATENIbHBIX 3a/1ad  OMPEACIICHHOTO THIMA, MNPUOOPETEHUE OmbiTa B 00JacTH
UCTIONIB30BaHUsA ~ WH(GOPMAITMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJIOTHUH,  OBJAJCHUE
KYJIbTYpPOil aKTUBHOTO HMCMOJIb30BAHUS PA3IUYHBIX MOUCKOBBIX CUCTEM,CAMOCTOSITEIHHO
BBIOMpaTh ONTUMAJIbHYIO (OpMy TMpEeACTaBICHUS HHPOPMAIMU W HWUIOCTPUPOBATH
peniaeMble 3a7a4i HECIOXKHBIMU CXeMaMH, JuarpaMMaMu,ApyruMu opMamu rpa@uku u
UX KOMOMHAIIASIMU,

yMEHHUE UCTIOB30BaTh U aHATM3UPOBATH B MPOIIECCE YICOHOU U HUCCIIE0BATEIHCKOM
NESATETPHOCTH WH(GOPMAIMIO O BIUSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO XO3SiCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MTPUPOJHON CPEIBL.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUsI 3a/1aBaTh BOIPOCHI (B Xo0j€ auanora W (Wiau) AUCKYCCHHM) TIO CYIIECTBY
o0cykmaeMoil TeMbl, (HOPMYIUPOBATh CBOU MPEITI0KEHUSI OTHOCUTEIBLHO BBITIOJTHEHUS
MPEUIOAKEHHOM 3a/1a4u;

YMEHHUSI MIPEJCTABIIATh MOJTYUYECHHbIE PE3yJIbTaThl MO3HABATEILHON JNEATEILHOCTH B



YCTHBIX M IHCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALMI0 PE3YJbTATOB BBINOJIHEHUS
XUMHUYECKOTO DJKCIepuMeHTa (JabopaTopHOTO OMBITa, JIabopaTOpHOW paboThl O
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOM
ITI03HABATEJIbHOW W HCCIIEIOBATENBCKONM JEATEIIBHOCTH MPHU PELICHWM BO3HMKAIOLIUX
npo0OsieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIVIACOBAHMS MO3UIUI (00CYyKIeHUS,
OOMEH MHEHUSIMH, «MO3TOBBbI€ IITYpPMbI», KOOPJMUHAILMSI COBMECTHBIX JIEHCTBHH,
ornpeereHue KPUTEPUEB MO OLEHKE KaueCcTBa BHIMOJHEHHON paboThI U APyTHE).

PeryasitTuBHbIe YHUBEpCAJbHbIC YUeOHbIE 1eiICTBUA:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LENH  JESITEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJHUPOBaTbH M TIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATENIbHOCTh, BBIOMpaTh Haubosiee 3(P(GEKTUBHBIE CHOCOOBI pEIIeHUsS Y4YeOHBIX H
NO3HABATEIbHBIX  33Ja4, CaMOCTOSITEIbHO  COCTAaBJIATh WM  KOPPEKTUPOBATH
MIPEVIOKEHHBIM aNrOpUTM JEHMCTBUM IPU BBIIOJIHEHUN 3aJaHUM C YYETOM IIOJIyYEHUS
HOBBIX 3HAHMM OO0 H3y4aeMbIX OOBEKTaxX — BEIIECTBAX M pEaKUusAX, OLICHUBATH
COOTBETCTBHUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LM, YMEHHUE HCIOIb30BaTh U
aHaJIM3UPOBATh KOHTEKCTHI, PEIJIaraéMbI€ B YCJIOBUH 3a/IaHUIA.

HPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe mpeameTHBIX pe3yNbTAaTOB MO OCBOCHUIO O0S3aTENBHOTO COAEpKaHUS,
YCTaHOBJICHHOTO JaHHOW (emepanbHO paboyelt mporpaMMOu, BBIIETSIOT: OCBOCHHBIE
00Oy4aroIMMHUCSl Hay4YHbIE 3HAHHS, YMEHUS U CIOCOObI ACUCTBUM, crienupuyecKkue Ass
npeIMeTHON 00J1acTH « XUMHUS, BUJIbI I€SITEIbHOCTH 10 MOJYYEHUIO0 HOBOTO 3HAHMUS, €r0
MHTEPIpPETALUU, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHbIX YUYE€OHBIX W HOBBIX
CUTyalsX.

K xoniy oOyueHus B 8 kJjacce TpeIMETHBIE PE3yibTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMbBICI OCHOBHBIX XHMHYECKHX MOHATHI: aTOM, MOJIEKYJa,
XUMHAYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAST W HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCUTEJIbHAsI aTOMHAas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBas
J0JI1 XUMUYECKOT0 AJIEMEHTA B COEIMHEHUH, MOJISIPHBIIA 00BEM, OKCHI, KHCIIOTA,
OCHOBAHHUE, COJIb, JIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCJIEHUS, XUMHYECKas
peakiusi, Kiaccuukanus peakuuii: peakiuu COeTUHEHHUs, peaKIuu Pa3IoKeHHUs,
peakiMM 3aMelIeHus, peakiuuu oOMeHa, dK30- U SHIOTEPMHUUYECKHE PEeaKIuH,
TEIUIOBOM 3P EKT peakiuu, Sapo aToMa, JJIEKTPOHHBIN CIIOM aroma, aTOMHas
opOuTanb, paadyc aroma, XHMHYECKas CBs3b, MOJSIPHAs M HENOJIApHas
KOBAJICHTHAs CBSI3b, HOHHAS CBSA3b, NOH, KATHOH, aHUOH, PaCTBOp, MaccoBasi A0JIs
BelecTBa (MIPOLIEHTHAsI KOHILIEHTPAllKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHYECKHX NMOHSATUH U NPUMEHSThH
AT NOHSATHS NPU ONKMCAHUY BELIECTB U UX MPEBPALLICHU;

e HCIOJIb30BAaTh XMMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHUS (OPMYJ BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;



OTIPEEIATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTETICHD
OKHUCJICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,IIPUHAICKHOCTh BEIIECTB K
onpenenéHHOMY KJIACCy COEIMHEHUU Mo (opmysaMm, BUJ XUMUYECKOW CBSI3U
(KoBaJieHTHas! M MOHHAsI) B HEOPTAHUYECKUX COCANHEHUSX;

packpeiBath  cmbicn  Ilepuoamueckoro 3axkona JI. UW. Mengeneena:
JEMOHCTPUPOBATh  MOHMMAHUE  MEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX NoyioxkeHus B [lepuonnueckoit cucteme, 3aKOHOB
COXpaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-- MOJIEKYJISIPHOTO
y4eHusl, 3aKkoHa ABOTaJipo;

OMHKCHIBATh M XapakTepus3oBaTh TabnuyHyro Qopmy I[lepuomuueckoii cuctemMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3anyaTh MOHATHUS «TJaBHas moArpymnmna (A-rpyrmma)»
u «moboynas noarpynna (b-rpymnna)», manbie U 60JbIINE TEPHOIBI, COOTHOCUTD
o0o3HaueHus, KoTopble uMeroTcss B Tabmuue «llepuoanueckas cucrema
XUMHUYECKUX eMeHToB 1. V1. MeHieneeBa» ¢ 4YUCIOBBIMHM XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XHUMUYECKUX 3JIEMEHTOB (COCTaB M 3aps] siipa, o0Iee 4nucio
AJIIEKTPOHOBH PACIIPENEICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIACCUPUIIMPOBATh XUMHUYECKHE D3JEMEHTHI, HEOPraHUYECKUE BEIIECTBa,
XUMUYECKUE PEAKINH (110 YUCILY U COCTABY YYaCTBYIOIIMX B PEAKLUHBEIIECTB, 11O
TerioBoMy 3G heKTy);

XapaKTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHMUYECKHE CBOMCTBA BELIECTB
pa3iIMyYHBIX KJIACCOB, IOATBEPXkAAsl ONUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTM OT HMX KAau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH NPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B PazIMYHBIX
YCIIOBUSIX;

BBIUNCIISITH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEeHTa Mo (GopMmyJie COeAUHEHHUsI, MACCOBYIO
JI0JIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XWMHUYECKOU
peaxkuuy;

INPUMEHATh OCHOBHBIE OINEpPALMM MBICIUTENIBHON NEATEIbHOCTH — AHAINU3 U
CUHTE3, CPaBHEHUE, 000011IeHNE, CUCTEMATU3ALNIO, KJIACCU(PUKALINIO,BbISBICHUE
MPUYMHHO--CJIEICTBEHHBIX CBSI3€d — JUIA HW3Y4YEHUS CBOWCTB BEIIECTB U
XUMHUYECKHUX PEAKIIN, €CTeCTBEHHO-HAyUHbIE METO/IbI TO3HAHUS — HAaOII0/ICHNE,
U3MEpPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAIbHBIN U MBICJICHHBIN);
CJIeIOBaTh IpaBUJIaM II0JIb30BAHMSI XMMHUYECKOW MOCYAOW M J1abOopaTOPHBIM
o0opy/0BaHUEM, a TaK)Ke MpaBuUiaM OOpalleHUs C BELUIECTBAMH B COOTBETCTBHUHU
C MHCTPYKIMSIMH IO BBINOJHEHUIO Ja0OPaTOPHBIX XMMHUYECKHUX OIBITOB IO
MOJIYYEHUI0 W COOMPaHUIO ra3000pa3HBIX BEMIECTB (BOJAOpOJa U KHCIOPOJA),
IPUTOTOBJIEHUIO PACTBOPOB C OIpPEAEICHHON MAacCOBOM J0JE€H pacTBOPEHHOTO
BEIIECTBA, IUJJAHUPOBaTh M MPOBOJAUTH XHMHUYECKHE SKCIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH M KHCIOT C IOMOIIBIO WHIUKATOPOB
(;makmyc, GpeHondTanenH, METUIIOPAHX U APYTHUE).



K xoniy oOyueHus B 9 kJjacce mpeIMETHBIE PE3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUM:

e PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATUI: XUMUYECKUIN PJIEMEHT,
aToM, MOJIEKYJa, MOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CI0KHOE BEILIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas
peaKkimsi, XUMMUYECKas CBS3b, TEIUIOBOW A(PPEeKT peakiuu, MoJb, MOJSIPHBIMI
00BEM,  pacTBOp,  DICKTPOJMUTHI, HEIJIEKTPOJIUTHI,  AICKTPOTUTHICCKAS
JUCCOLIMAIMNS, pEaKIMHM HOHHOTO OOMEHa,  KaTalu3aTtop, XHUMHYECKOe
paBHOBecue, oOOpaTUMble W  HEOOpaTUMbIE PpEAKIUH, OKHUCIUTENIbHO-
BOCCTAHOBUTEJBHBIE PEAKIUHU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKHCICHUE W
BOCCTaHOBJICHHUE, AJUIOTPONHS, aM(OTEPHOCTh, XUMHUYECKas CBS3h (KOBAJICHTHAS,
HMOHHAsl, METaJUIMYecKasi), KpPUCTaJUIMYecKasl peIIeTKa, KOppPO3Usl METaJUIOB,
CILIaBbl, CKOPOCTh XUMHUYECKOMN PEAKLIUN, TPEAEIBHO JOMYCTUMAst KOHIIEHTPaLus
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITUN U MPUMEHSTh
AT NOHSATHS NPU ONKMCAHUY BEIIECTB U X MPEBPALLICHUI;

e HCMOJH30BATh XUMUYECKYIO CHMBOJIUKY JIJISI COCTABJICHHS (OPMYJ BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKLUN;

e OIpENENATh BAJEHTHOCTb M CTENEHb OKHCIICHHS XUMHUYECKUX JJIEMEHTOB B
COEAMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAJIC)KHOCTh BELIECTB K ONPEACIEHHOMY
KJIAaCCy COENMHECHWA 1o (opMyinaMm, BUJ XWMHUYECKOW CBS3M (KOBAJICHTHAS,
MOHHAsl, METaJUIM4YeCKasi) B HEOPTraHUYECKUX COEJUHEHMSIX, 3aps]i HOHA MO
XUMUYECKON (opMyJie, XapaKkTep Cpeabl B BOJIHBIX PAaCTBOpPaX HEOPTAHMYECKHUX
COEAMHEHUI, TUIl KPUCTAJUIMYECKON PEMIETKA KOHKPETHOTO BEUIECTBA;

e packpeiBaThb cMbica Ilepuomuueckoro 3akona JI. WM. MeHngeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHUE: OMUCHIBATH M XapaKTepU30BaTh TAOJIUYHYIO
dbopmy [lepuomnueckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3INdaTh MOHSATHUS
«raaBHas noArpymmna (A-rpynmna)» u «rnodounas noarpynmna (b-rpynmna)y, mansie
U OoJblIMEe TEepUo/bl, COOTHOCUTh OOO3HAYEHUS, KOTOpPbIE MMEIOTCI B
NEPUOIUYECKON TaOIUIE, CYHUCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsAl sjapa, oOIee YMCIO 3JIEKTPOHOB H
pacnpeesieHrue X M0 AIEKTPOHHBIM CII0SIM ), OOBSICHIThH 00IIHE 3aKOHOMEPHOCTH
B U3BMEHEHHUH CBOWCTB 3JIEMEHTOB U UX COCIMHEHUH B MPEIENIax MaJbIX EPUOJIOB
Y TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;

e KJIACCHU(PUIUPOBATh XUMHYECKHE OJIEMEHThI, HEOPTaHWYECKHE BEIIEeCTBA,
XUMUYECKHUE PEeAKIMH (M0 YUCITY U COCTABY YUACTBYIOIIUX B PEAKIIMUBEIIECTB, I10
TermoBoMy 3¢G(deKTy, MO U3MEHEHHIO CTETNCHEH OKUCIEHUS XHUMHYECKUX
AJIEMEHTOB);

e XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U crelU(pUIECKUe XUMUUYECKUE CBOMCTBA
OPOCTBIX M  CJOXHBIX BEILIECTB, IMOATBEpPXKIAsd OIMCAHWE MpUMEpPaAMU
MOJIEKYJISIPHBIX 1 HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;



COCTaBIISITh YPAaBHEHUS 3JCKTPOIUTUYECKON AMCCOIMAIMKN KUCIOT, eouel u
COJiel, TOJHBIE U COKpAII€HHbIE YpaBHEHUS pEaKIUil HOHHOTO OOMeEHa,
YpaBHEHHUS pPEaKlUi, MOATBEPKAAIOIINX CYIIECTBOBAHUE T'CHETUYECKON CBS3U
MEXX]Ty BEIIECTBAMH PA3IIUYHBIX KJIACCOB,

pacKpbIBaTh CYIIIHOCTb OKHCJIUTETHhHO-BOCCTAHOBUTEIIbHBIX peaxIuii
MIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaaHca ATUX PEaKIIHii;
POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUA,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLECHUI B PA3TUYHBIX YCIOBUSX;
BBIUHCTISTh OTHOCUTENBHYIO MOJEKYJISAPHYI0 M MOJISIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJTFO XMMHUYECKOTO 3JIeMEHTa 1Mo (hopmysie COeTnHEHUs], MACCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOpE, MPOBOIUTH PACUSTHI MO YPABHEHUIO XUMUYECKOU
peaxiuy;

coOMIoaTh MpaBujia MOJB30BAHUS XHWMHUYECKOM TMOCYAOH U JIabopaTOPHBIM
o0opyIoBaHUEM, a TAKXKe MpaBuiIa 0OpaIeHus ¢ BEMIECTBAMU B COOTBETCTBUH C
MHCTPYKIUSAMU TIO BBHIMOJTHEHUIO JAa0OPATOPHBIX XUMHYECKHX OIBITOB TIO
MIOJyYEHUI0 W COOMpPaHHUIo ra3000pa3HbIX BEMIECTB (aMMHaKa W YIIIEKHUCIIOTO
rasa);

NPOBOAMTH PEaKIHMM, MOATBEPXKAAIOIINE KAYeCTBEHHBI COCTAaB PpPa3IWYHBIX
BEIIECTB: PaClO3HABATh OIMBITHBIM MYTEM XJIOPUA-, OPOMHUI-, HOAHI-, KAPOOHAT-,
docdart-, cunukar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI aMMOHHS W HOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUMUYECKUX
BEIIECTB;

NPUMEHSTh OCHOBHBIC OMNEpPAllMU MBICIUTENBHON AESITETbHOCTH — aHAIU3 |
CHUHTE3, CpaBHEHHE, OO0O0OIIEeHNE, CHCTEMAaTH3allii0, BBISBICHUE MPUIHMHHO-
CJICJICTBEHHBIX CBSI3€H — JJIs U3yUCHHUS CBOMCTB BEIIECTB MXUMUYECKUX PEaKIIUH,
€CTECTBCHHO-HAYYHBIE METOIbl TO3HaHWS — HaOIIOJeHWe, U3MEepeHue,
MOJEIINPOBAHUE, SIKCIIEPUMEHT (PEATIbHBIN U MBICIEHHBII).



TEMATHYECKOE IINTAHUPOBAHUES

KJIACC
KoanuyecTBO yacon
Ne HaumeHoBaHMe pa3ienoB DJIeKTPOHHbIE (uudposbie)
KonTpoabu IIpakTuyeck
n HUTEeM NMPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE pecypchl
/ bIepadoThI uepadoTsl
n
Pasznea 1. [lepBoHayajibHbIe XUMUYECKUE TOHATHS
Xumust — BakHast 00J1acTh
11 €CTECTBO3HAHUS u 5 ) Bbubnuorexa [IOK
' NPaKTHYECKON https://m.edsoo.ru/7f41837¢
JeSATEIIbBHOCTH
YyeJoBeKa
12 BemectBa u L5 1 bubmuoreka [{OK
' XAMUYECKUEPEAKIINU https://m.edsoo.ru/7f41837¢
Nroro no pazaeny 20
Pa3nes 2. BaxHeiiiue npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
)1 Bozmyx. Kucnopos. 6 1 bubmuorexa [{OK
’ [ToHsTHEOO OKCHIaxX https://m.edsoo.ru/7f41837¢c
’9 Bogopon. ITonsTne o 2 1 bubnuoreka LIOK
' KHMCJIOTaXM COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsl. I[lonsitue 5 | ) Bbubnuorexa [IOK
' 000CHOBAHHSIX https://m.edsoo.ru/7f41837c
)4 OcHOBHBIE KJ1aCChI 1 1 1 Bbubnuorexa [IOK
' HEOPraHMYECKUX https://m.edsoo.ru/7f41837¢
COCIUHEHUI
Uroro no pazaeny 30

Pasznen 3. llepuoanueckuii 3akon u Ilepuoguveckass cucrema xumudeckux djemMeHToB JI. . MenaeneeBa. CTpoeHne aToMoB.
Xumuyeckas ¢Bsizb. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKIIUN




[lepuonuueckuii 3akOH U

31 [lepuonuueckas  cucrema 7 bubnuoreka [IOK
' XHUMHUYECKHUX 3JIEMEHTOB /. https://m.edsoo.ru/7f41837¢c
.
MengeneeBa. CTpoeHue atoMa
XuMuueckas
39 CBASL ] 1 bubnmoreka [JOK
' ' https://m.edsoo.ru/7f41837¢
OKucnuTenbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINHI
Bbubnuorexa [IOK
Hroro no pasne 15
TOTO HO pasieity https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmmorera OK
p P https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB 68 4 6
[TOITPOTPAMME
9 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pas3gesioB H (undposbie)
Ne Kontpoibn IpakTu4eck
/ TEeMIIPOrPaMMBbI Bcero o0pa3oBaTe/bHbIEPECYPCHI
n/n bIEPAdOTHI nepadoThI
Pa3znen 1. BemiecTBO M XMUMHYeCKHE PeaKIMHU
11 [MoBTOopenne wm  yrmyOmneHwue 5 1 bubnnoreka [IOK
’ 3HaHU  OCHOBHBIX  DPa3JeJIOB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHbIE 3aKOHOMEPHOCTHU 4 bubnmoreka [JOK
) XUMHUYECKUXPEAKLIHI https://m.edsoo.ru/7f41a636
DJIEKTPONHTHYECKAS LIOP npoexkta «Touxa pocta». Ludposas
1.3 8 1 1 na6oparopusi POLUSLAB «Xumus».
JUCCOLUALNSA. XruMHYECKHE
HHOP mnpoexra «Touka pocra». IIK.
peaknu B paCTBOpax becipoBomnbpiii  MymprHmaTdumk  LFS.




JlaTuuk juisi u3MEpEeHUsl BJIEKTPUUECKON
MPOBOJIUMOCTH.

Hroro no paszneny 17
Pa3nen 2. HemeTaJJILI M X COeAUHEHUS
O61mas XapaKTepUCTHKA LIOP npoekta «Touka pocta». I{udpposas
2.1 4 na6oparopusi POLUSLAB «Xumus».
XAMHUYECKUX dJieMeHToB  VIIA-
HHOP mnpoexra «Touka pocrta». IIK.
rpynmbl. I'anoreHsl becipoBommbpiii  MymprEmaTauk  LFS.
Hatuuk g m3mepenus pH cpenst
pactBopa.
OO01mas xapakTepuCTUKa XUMHUYECKUX
2.2 snemeHToB VIA-rpynmel. Cepa u 6 bubmorexa TOK
' . py - P https://m.edsoo.ru/7f41a636
€€ COeIMHEHUS.
OOmast  XapakTepHCTUKAa  XUMHYECKHX
2.3 anemMeHToB VA-rpynmbl. A3oT, dhochop u 7 bubmmorexa OK
' IPYHIBL ’ P https://m.edsoo.ru/7f41a636
0.4
COCIMHEHUS
OO01mas xapakTepuCTUKa XUMHUYECKUX
2.4 aneMeHToB IVA MIbl. YTIEPO 8 bubmorexa OK
’ o Py ] poA https://m.edsoo.ru/7f41a636
MKPEMHUI U UX COCTUHEHUS
Uroro no pazaeny 25
Pa3gen 3. MeTaJlJIbI M X COeANHEHUS
Bbubnuorexa [IOK
3.1 OO01ue cBOMCTBa METAILJIOB 4
= https://m.edsoo.ru/7f41a636
LOP mpoexra «Touka pocta». Ludposas
3.2 Bakueime MeTamisl 1 UX COSIUHEHUS 16

naboparopuss POLUSLAB «Xumusiy.
IIOP mpoekra «Touka pocra». IIK.
becipoBommbiii  MymprEmaTauk  LFS.
JaTuuk A5 u3MepeHus TeMIepaTyphl.




Hroro no pazneny 20
Paznen 4. Xumus u okpy:kamouias cpeaa
4.1 BemectBa 1 MaTepuaibl B )KM3HHU YEJIOBEKA 3 1 bubmmorexa [IOK
' Hl P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Ha3Banue moayJist
PesepBHOE Bpemst 3 bubmmorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 1o 68 4 7
[TPOTPAMME
IMOYPOYHOE IINTAHUPOBAHHMES
KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Koutpoabn IMpakTHyeck
n Bcero H3Yy4YeHH o0pa3oBaTte/ibHbIE
bIepadoThI nepadoThI
/ a1 pecypcsl
n
| [Ipenmer xumuu. Ponp Xxumuu B 1 but6mmoreka [IOK
JKU3HUYENIOBEKa. Tera u BellecTna 04.09.2024 https://m.edsoo.ru/ff0d210c
) [TonsTHE O METOIaX MO3HAHUS | bubmuorexa [JOK
BXUMUU 05.09.2024 https://m.edsoo.ru/ff0d227e
[paktuyeckas pabora Ne 1 LHOP  mpoekra  «Touka  pocray.
Hudposas madoparopus POLUSLAB
3 «IIpaBunapaboTsl B 1aOOpaTOpun U | XUMHsDy
MPUEMBI oOpareHus ¢ 11.09.2024 | 1JOP npoexra «Touxa pocra». IIK.
1a60paTOPHBIM BecnipoBognbiit  mymprugatank  LFS.
060pyIOBAHHEM, onpeseneHue JlaT4MK U1 ©3MEPEHHS TEMIIEPATYPHI.

CTPYKTYpBI IUIAMEHH.




YucTple BelIleCTBA U CMECH.

bubnunorexa [IOK

4 CriocoOsIpa3iencHus cMeceit 12.09.2024 https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
5 «Paznenenue cMeceit (Ha bubmorexa HOK
. 18.09.2024 https://m.edsoo.ru/ff0d28¢8
npUMepe OYUCTKU TOBAPCHHOMN
COJIN)»
6 ATOMBI ¥ MOJIEKYJIbI bubmorexa [TOK
19.09.2024 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKUE DJIEMCHTHL. 3HAKU bubnunorexa [IOK
(cUMBOJTBI) XUMHYECKUX 25.09.2024 https://m.edsoo.ru/ff0d2be8
2JIEMEHTOB
8 IIpocThle u COXKHbBIE BEMIECTBA bubnnorexa LIOK
26.09.2024 https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHUE bubnmorexa LOK
02.10.2024 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 XumMHuueckas bopmyna. bubnmorexa LOK
03.10.2024 https://m.edsoo.ru/ff0d2eae
BaneHTHOCT aTOMOB XMMHUYECKHX
JJIEMEHTOB
1 OTHOcHUTeNbHAsA AaTOMHas Macca. bubmuorexa [JOK
OtHocurenbHas MOJIEKYJIIpHas 09.10.2024 https://m.edsoo.ru/ff0d323¢c
Macca
12 MaccoBas JTOJIS bubnuorexa [JOK
XAMUYECKOT0 dJIEMEHTa B 10.10.2024 https://m.edsoo.ru/ff0d350¢
COCTMHCHUH
13 KomuuaectBo BEIIECTBA. bubmuorexa [JOK
Moabs.MossipHas macca 16.10.2024 https://m.edsoo.ru/ff0d5230
14 duznueckue u XUMHUYECKHUE bubmuorexa [JOK
SIBIICHUA. XUMHUUYECKask peaKus 17.10.2024 https://m.edsoo.ru/ff0d37fa




[Ipusnaku U YCIOBUS

bubnunorexa [IOK

15
MPOTEKAHUS XUMHYECKUX 23.10.2024 https://m.edsoo.ru/ff0d3al6
peaKuuit
16 3akoH COXpaHEHUs MacChl bubnmoreka [JOK
BEIIECTB. XUMUYECKUE YPABHEHUS 24.10.2024 https://m.edsoo.ru/ff0d3b88
BrlunciieHus KoJlMYecTBa, MaccChl
17 BeIeCcTBa o aBHECHUSIM Bubmiorexa ITOK
B . yp https://m.edsoo.ru/ff0d5708
XUMUYECKUXPEAKITHI
Knaccudpukanus XUMHUYECKUX 5 K
18 peakiii bu6numoreka 11O
https://m.edsoo.ru/ff0d3{34
(coenuHeHMUS,
pa3lIoKEeHUs,3aMEICHHS,
oOMeHa)
M. B. JomoHocoB —
19 qEHBIN SHIIUKIIONETUCT bubmmorexa LIOK
y & FHCT. https://m.edsoo.ru/ff0d40c4
O0001menue u
cUCTeMaTu3alys 3HaHu!
20 KonTponsHas padora Nel mo teme
«BerecTBa 1 XUMHUYECKUE PEAKITAN
21 Bosnyx — cmech razos. Cocras bu6nuorexa IIOK
Bo3ayxa. Kucnopong — anemMeHT https://m.edsoo.ru/ff0d448e
51
npocToe BeniectBo. O30H
dusnyeckue U XUMHYECKUE CBOMCTBA
22 KHCJIOPOJIa (peakiuu bubmorexa [TOK
PO Peakil https://m.edsoo.ru/ff0d4614
okucienus,ropenue). Ilonstue
00 oKkcumax
CrocoObI OTyYEeHHsI KUCIIOPOIa
but6mmoreka [IOK
23 B nabopaTopuu u

IIPOMBILNUIEHHOCTH. [Ipumenenue
KHCII0pOJ1a

https://m.edsoo.ru/ff0d497a




TemnoBoit  3ddexr  xuMuyeckoi

24 peakuuu, MIOHSITHE 0 bu6nuorexa IIOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- https://m.edsoo.ru/ff0d4790
u
HIOTEPMUUYECKUX PEAKIIUAX.

TomumBo (HedTh, yroias U METaH).
25 3arpsi3HEHUE BO3/yXa, CIOCOOBI Bubmmorexa [IOK
p AYX8, https://m.edsoo.ru/ff0d4c4a
€ronpe0TBPAIICHUS
[pakruueckas pa6ora Ne 3 o Teme ITOP npoekra «Touka pocray. Obmaxo
3HaHUW. BUpTyanbHbIM MPaKTUKYM.

26 «ITomyuenne u cobupanue

N https://oblakoz.ru/
KHUCIIOPO/1a,U3YICHUE €T0 CBOMCTBY»

7 Bonmopon — aneMeHT u mpocToe bubnunorexa [IOK
BEIIECTBO. Haxoxnenue B https://m.edsoo.ru/ff0d4dd0
IpUPOJIe

)3 duznueckue u XUMHUYECKHUE bubmuorexa [JOK
cBoyicTBa Boxopona. IIpumeHeHue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA

bubnunorexa [IOK
29 ITonsATHE O KUCIOTAX U COMISIX
https://m.edsoo.ru/ff0d50d2

30 CriocoObI MOTy4YeHHs BOIOPOAA bubnuorexa [JOK
BiabopaTopuu https://m.edsoo.ru/ff0d4dd0
[pakruueckas pabora Ne 4 o Teme ITOP npoekra «Touka pocray. Obmaxo

31 «Tlonyuenue - cobupare 3HaHUW. BUpTyanbHbIM MPaKTUKYM.
BOJIOPO/1a,U3yYEHHUE €0 CBOWCTBY https://oblakoz.ru/

0 MonspHblii  00bEM  ra3oB. bu6muoteka [IOK
3akoHABOraapo https://m.edsoo.ru/ff0d542e
Brruunciienus 00BEMa,

but6mmoreka [JOK
33 KOJIMYEeCTBa BeIIecTBa Tas3a IIo

€ro M3BECTHOMY KOJHYECTBY
BEIIIECTBA WIH 00BEMY

https://m.edsoo.ru/ff0d55a0




Broruucnenus o00bEMOB Tra3oB IO

34 YPaBHEHUIO PEaKIMU Ha OCHOBE bubmorexa [TOK
https://m.edsoo.ru/ff0d5708
3aKOHa
00BEMHBIX OTHOILIEHUH ra30B
du3nuecKue u XUMHUECKHe JL.P. HaGnronenue OP mpoekra «Touka pocta». JlaTunk
® o cooliemasons ey o bectpososat ytiuTne LFS.
HabGmonenne  3a
TaAHUCM JIbJA.
36 CoctaB ocHoBaHui. IloHsiTHE bubmuorexa [JOK
oOMHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona Kak pacTBOPUTEITb.
37 Hacpimenaple M HEHACHIIIECHHBIC bubmmorexa TIOK
https://m.edsoo.ru/ff0d5b40
pacTBOPBHL.
MaccoBas 10J1s1 BEIlIeCTBa B paCTBOPE
[Ipaktruueckas padora Ne 5 mo Teme
13 «IIpuroroBieHue pacTBOPOB 1 bu6muoreka [JOK
C OIpEenerIEéHHOW MacCOBOU https://m.edsoo.ru/ff0dSeba
Joneun
pacTBOPEHHOTO BELIECTBA»
39 Kontponbnas pabota Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHUabl: COCTaB, but6mmoreka [IOK
KJaccu(uKanms, HOMEHKIAaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XUMHYECKHE CBOWCTBA
41 KUCJIOTHBIX OCHOBHBIX u bubmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEePHBIXOKCHIOB
47 OcHoBaHUS: COCTaB, but6mmoreka [JOK
KJIacCHU(pUKaLMs, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne u XUMHYECKHE bu6muoteka [JOK
CBOMCTBAOCHOBAaHUH https://m.edsoo.ru/ff0d67ca




Kucmorsr: COCTaB,

but6mmoreka [JOK

44
KJaccuuKanus, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [Tomyuenue u XUMUYECKHE bubnmoreka [JOK
CBOMCTBAKHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIIATypa
46 CHOCO6I>II) o qerfl)ﬂ, bubmorexa [TOK
. y ’ https://m.edsoo.ru/00ad9474
XHMHYECKUECBONCTBA
[Ipaktuyeckass pabora Ne 6. HOP  mpoekra  «Touka  pocTtay.
Pemenue SKCIICPUMEHTAIbHBIX becnpoBoanpiii mymsTuaaTauk LFS
47 Harunk  ans msmepenust pH cpenpt
3a7a4 1o TeMe paCTBOpA.
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX JlaTunk s M3MepCHHSI
COCTUHCHHI (kucmor, coJleH, AIIEKTPOIPOBOTHOCTH.
IeJI04eil )».
43 I'eneTnueckas CBSI3b MEXKTY bubmuorexa [JOK
KJIaccaMu HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50
COCUHEHUN
49 O0001mmenune Hu bubnunorexa [IOK
CHCTeMaTH3aII3HaHUM https://m.edsoo.ru/00ad9cb2
KonTtponpsHas padora Ne3 mo teme
50 "OCHOBHBIC KJIACChI bubmorexa [TOK
https://m.edsoo.ru/00ad9¢la
HEOPTaHUYECKUX
coequHeHun"
IIepBbie IIOIBITKU
but6mmoreka [JOK
51 Kiaccuukammum XUMHUYECKUX
https://m.edsoo.ru/00ad9ffa
snemenToB. [loHsATHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB
[lepuonueckuii 3aKOH U
bubnunorexa [IOK
52 [Tepronnueckas cucreMa

XUMHYECKHX »diaemenTto . .
MenpeneeBa

https://m.edsoo.ru/00ada52¢c




but6mmoreka [JOK

>3 Hepuonpt, rpymmst, noarpynms! https://m.edsoo.ru/00ada52¢
54 Crpoenue aTOMOB. Cocras bubnmoreka [JOK
aToMHbIXsep. M3oTomnsl https://m.edsoo.ru/00ada342
Crpoenue AIIEKTPOHHBIX BuGmiorexa [IOK
55 000J10Y€K  aTOMOB  DJIIEMEHTOB
. https://m.edsoo.ru/00ada6bbc
ITepnonunueckoii cucremsl [ M.
Menneneena
XapakTepucruka
56 XAMUYECKOr0 DJIEMEHTa II0 bubnunorexa [IOK
€ro TOJIOKECHUIO B https://m.edsoo.ru/00ada824
ITepnonnueckoii cucreme /.
n.
Menneneena
3nauenue [lepuonnueckoro 3akoHa
57 JUIS pa3BUTHS HayKU U MpakTUku. Jl. bu6muoreka [JOK
N.MenpneneeB — y4d€Hblii, negaror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATEILHOCTh bubmmoreka [JOK
aTOMOBXHMHUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa [IOK
39 Honmast xumiieckas cBisk https://m.edsoo.ru/00adac34
60 KoBanenThas MOJIsIpHAst bubnuorexa [JOK
XAMUYECKASICBI3h https://m.edsoo.ru/00adaab8
61 KoBanenrnas HETOJISIpHAs bu6muoreka [IOK
XUMHUYECKASCBI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 (CTener OKHCICHHS https://m.edsoo.ru/00adae28
63 OKUCIUTETLHO-BOCCTAHOBUTEIILHbBIC bubmuorexa [JOK

peaxiuu

https://m.eds00.ru/00adb076




64 OKHUCIUTENN U BOCCTAaHOBUTEIH 1 bubmorexa [OK
https://m.eds00.ru/00adb076
65 KonTtponbnas padora Ne4 o teme 1 1 bubnuorexa [JOK
«Ctpoenue aroma. https://m.edsoo.ru/00adb486
XUMHUYECKASICBS3bY
66 PesepBHslit ypok. O6001eHIE | bu6muoreka [IOK
HCUCTEMAaTH3al1s 3SHAHUH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001eHIE | bubnmoreka [JOK
HCUCTEMaTHU3aIMs 3HAaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O600meHe | bu6muoteka [JOK
HCUCTEMaTHU3aI1s 3HAHUU https://m.edsoo.ru/ff0d61c6
OBHUIEE KOJIMYECTBO YACOB 68 4 4
[TOTTIPOI'PAMME
9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabn [IpakTuyeck
n Bcero HU3y4YeHH o0pa3oBaTe/ibHbIE
blepadoThI uepadoThI
/ s pecypchbl
n
Ilepuonnueckuin 3aKOH.
| Ilepuoguueckas  cucrema | bu6muoteka [IOK
XAMHUYECKUX 3JIEMEHTOB /. 07.09.2024 https://m.edsoo.ru/00adb59e
.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
. but6mmoreka [{OK
2 CBOICTB XAMHUYECKUX 1
N 08.09.2024 https://m.edsoo.ru/00adb6b6
AJIEMEHTOB  TIEPBBIX  TPEX
MIePHOJIOB




Knaccudukamms u

but6mmoreka [JOK

3 HOMEHKJIaTypaHEOPraHUYECKUX 14.09.2024 https://m.edsoo.ru/00adb7e2
BEILIECTB

4 Buner XuMHUYECKOW CBSI3H | bubnunorexa [IOK
THIIbI KPUCTAJUIMYECKUX 15.09.2024 https://m.edsoo.ru/00adbac6
pEmETOK
Kontponbnas padora Nel mo teme

5 «HOBTf)peHI/Ie U yriyOJeHue 21.09.2004
3HaHUU OCHOBHBIX pa3JieloB Kypca
8 Kyacca»

6 Knaccudukamms XUMHUYECKHAX bubmmoreka [JOK
peaxkuuii o pa3IM4YHBIM 22.09.2024 https://m.edsoo.ru/00adbcb0
MpU3HAKaM
IloHsATHE O CKOPOCTH XUMHUUYECKOU

7 peakuuu. [IoHsITHE O TOMOTEHHBIX bubnnorexa LIOK

28.09.2024 https://m.edsoo.ru/00adbe9a
UTEeTEPOTreHHBIX PEeaKIIMIX
[TonsiTHE O XUMUYECKOM
8 PaBHOBECHH. dakTopbl bubmorexa [TOK

’ 29.09.2024 https://m.edsoo.ru/00adc28c
BIISIOIINE Ha CKOPOCTb
XUMHUYECKON peakiuu u
MOJIOKEHUE
XUMUYECKOTO
paBHOBECHS

9 OKUCIUTENHFHO-BOCCTAHOBUTEILHBIC bubnuorexa [JOK
peakuu 05.10.2024 https://m.edsoo.ru/00adcade
Teopust PIEKTPOIUTUYECKON

10 nuccorar.  CuUibHBIE U bubmmorexa LIOK

06.10.2024 https://m.edsoo.ru/00adcd68
CJIa0BIEDIEKTPOIUTHI
11 HNouHble ypaBHEHUS peakiui bubmorexa [TOK
12.10.2024 https://m.edsoo.ru/00add448




XUMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBaHHMI B CBETE bubmuorexa [JOK
MpeACTaBICHUI 00 13.10.2024 https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIUCCOLIMAIINT
XUMHYECKHE CBOUCTBA COJIEH

13 BCBETE IIPEACTABIEHUN 00 bubmmorexa LIOK

bel . 19.10.2024 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKOU JUCCOIHAIIH
14 ITonsTue o ruaponuse couaei bubnnorexa LIOK
AP 20.10.2024 https://m.edsoo.ru/00add9d4

15 O6o06mmenue u bubmuorexa [JOK
cUCcTeEMaTH3allusI3HaHUI https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.

16 «Pelllere bubmuorexa [JOK

26.10.2024 https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTATBHBIX331aW»
Kontponbnas padora N2 mo teme
17 «DIIEKTPOIUTHUECKAS Bubmiorexa ITOK
p 27.10.2024 https://m.edsoo.ru/00addec0
JYCCOIUAalIINsL. XUMUYECKUE
pEeaKIMH B paCTBOPax»

18 O6mas XapaKTEePUCTUKA bubnmoreka [JOK
TaJIOTeHOB. XUMHUYECKUE https://m.edsoo.ru/00addfe2
CBONCTBA Ha MpUMEpPE
xJjiopa
Xnopooaopoa. CosisiHasg KUCJIOTa,

19 XUMHYECKHUE CBOMCTBA bubmmorexa TIOK

’ https://m.edsoo.ru/00ade104
MoJTydYeHu e, TPUMEHEHNE
[TpakTrueckas padota Ne 2 mo Teme
20 «ITonyuenue COJISTHOM bubmmorexa LOK
y . https://m.edsoo.ru/00ade348
KHCJIOTEL, W3yuYeHUe eé

CBOICTBY»




Brruucienus no ypaBHeHUAM

but6mmoreka [JOK

21 XUMHIHECKHX. PCAiiliH, CCIH OMUH https://m.edsoo.ru/00ade488
M3pPEareHToB JaH B U30bITKE

” O6mas XapaKTEePUCTUKA bubnuorexa [JOK
anemeHTOBVIA-Tpynms https://m.edsoo.ru/00ade64a
AnnotrponHbie Moau(UKAITUI

3 cepol. Haxoxxnenue cepbl u eé bubnmoreka [JOK
COEMHEHUI B MIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKHE CBOWCTBA
cepsl

24 CepoBoziopoj, CTpoeHuE, bu6muoreka [IOK
¢buznueckue u XAMUYECKHAE https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepbl. CepHasi KHCIIOTA,

25 buznueckue u bubmorexa [OK

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

XUMUYECKHUE CBOICTBA,
MIPUMEHEHHE
XUMHYECKHE peaxkuum,
JeKaIme B OCHOBE

2% MPOMBIIIJICHHOTO crioco0a bu6nuorexa IIOK
IIOJIyYEHUSI CEPHOU KUCIIOTHI. https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsi3HEHUE
OKpY>Karoleun cpenbl
CO€IMHEHUSIMUCEPBI

27 Brruncienue MacCoBOM JOJIN bubnunorexa [IOK
BBIXOJa
MPOJTYKTa PEAKIINA https://m.edsoo.ru/00adec8a
Oomas XapaKTepUCTHKA

)3 anemMeHToB VA-rpymnmbsl. A30T, bubnmoreka [JOK

pacnpoCcTpaHEHUE B IPUPOJIE,
¢buznueckue u XUMHYECKHE

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




CBOICTBa

Avmuak, ero (Qusuueckue u

29 XHMHYECKHE CBOMCTBA, TTOTyUCHHUE bubmorexa TIOK
> 10Ty https://m.edso0.ru/00adf004
u
MIPUMEHEHHE
[TpakTuyeckas padora Ne 3 o Teme LHOP mpoexra «Touka pocray. IIK.
becnpoBoanpiii mymsTugaTauk LFS.
30 «llonmyuyenne ammmuaka, U3y4eHHE o
o I[aT‘{I/IK AT UBMCPCHUS SJICKTPUICCKOU
€rOCBOMCTBY TPOBO/THMOCTH.
Jaruuk s usmepenus pH cpenpl
pacrtsopa.
31 A3oTHas Kuc0Ta, e€ PU3nIecKue bubnunorexa [IOK
UXHUMHYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnons3oBaHnue  HUTPATOB U
cojieii aMMOHHS B Ka4decCTBE
37 epa oBbeHuit bubnunorexa [IOK
MUH BHEIX i HUMN.
p yAoOp https://m.edsoo.ru/00adf518
XUMHUYECKOe 3arpsi3HEHUE
OKpY>Karolleu cpebl
COCIMHEHMSIMH a30Ta
Docdhop. Oxcun bhocdopa (V) u
33 q)ocg)o pHa;{ KI/ICJ'I((i))Ta q)(bPII)SPI(‘Ie)CKI/Ie bubmorexa [TOK
p ’ . https://m.edsoo.ru/00adf68a
u XUMHYECKUE CBOWCTBA,
MOJTy4YEeHHUE
Hcnonb3oBanue  QocdaroB B
14 KauecTBe MUHEpaJIbHBIX bubnmoreka [JOK
YAOOpeHUH. https://m.edsoo.ru/00adfc20

3arpsi3HEHUE TPUPOIHON CPEbI
dbocdaramu




Yraepon, pacrnpocTpaHeHHE B

35 pupoJe, buznyeckue u bubmorexa [IOK
CHMIECKIECBONCTRA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gusndeckue
36 UXUMHUYECKHE CBONCTBA. bubnuorexa [JOK
DKosorndyeckue npoOIeMsl, https://m.edsoo.ru/00adfebe
CBs3aHHBIE C okcuaoM yraeposa (IV)
37 VYronbHasg KUCIOTa U €€ COJIU. bubmorexa [OK
https://m.eds00.ru/00ac006¢c
[Tpaktuyeckass pabora Ne 4 mo
13 teme "[lomydeHne yriIeKUCIIOro bubnmoreka [JOK
rasa. https://m.edsoo.ru/00ac027¢
KauecTBennas peakuus Ha
KapOoHaT-
noH"
[TepBoHavanbHBIC TOHATHS 00
39 OpraHMYECcKUX BEUIECTBaX Kak bubmmorexa LOK
o https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YTIepoaa
. but6mmoreka [JOK
40 Kpemmnii u ero coenunerns https://m.edsoo.ru/00ac080a
[Ipaktuueckas pabora Ne 5.
A1 Pemenue AKCIIEPUMEHTAIBHBIX bu6muoreka [JOK
3ajady no Teme «Baxwnelimue https://m.edsoo.ru/00acObf2
HEMETaJUTbl 1
UX COCJIMHCHHUS
Kontponbras padora Ne3 mo teme
42 «BaxuHemme HEMETAIBI U bubmorexa [OK

UXCOCOUHCHU A

https://m.edsoo.ru/00ae0el8




O6mas XapaKTEPUCTHKA
XAMHAYECKHX  JJIEMEHTOB  —
MeTaJuToB. MeTanieckas CBsI3b

but6mmoreka [{OK

43 Hu METaJIn4YecKas https://m.edsoo.ru/00ae103e
KpUCTAJUIMYECKas pemeTKa.
du3nvecKue CBOMCTBA
METaJII0B
XUMUYECKHE CBONCTBA METAJJIOB.
44 DIIEKTPOXUMUYECKU I bubmorexa [TOK
. https://m.edsoo.ru/00aecl 156
psn HaIpsKEHUN
METaJIJI0B
O6mme  crmocoObl  MOJTy4YEHUS
MetaiuioB. CrutaBbl. Beraucienus
45 II0 YPaBHCHMSIM  XUMHUYECKUX bubnmorexa LOK
. https://m.edsoo.ru/00aecl 156
peakiuii, eciu OJUH U3 pearecHTOB
COJIEPKUT
MIPUMECH
46 [ToHsiTHE O KOPPO3UM METATIIOB bubmorexa [TOK
https://m.edsoo.ru/00ac1278
bubnunorexa [IOK
47 Ienotmere MeTab! https://m.edsoo.ru/00aec14b2
48 Oxkcuabl ¥ TUIPOKCUIBI HATPUS bu6muoreka [JOK
HKaJIAs https://m.edsoo.ru/00ac14b2
49 [IlenoyHo3eMeNbHBIE METAIUIBI bu6muoreka [IOK
—KaJIbIIMK ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coeTMHESHNS KAJIbIIU bubmmorexa LIOK
https://m.edsoo.ru/00aecl5e8
5] O0600meHne u

CUCTEMAaTH3alUA3HAHUN




JKEcTtkocTh BOIBI U CIOCOOBI

but6mmoreka [JOK

52 ..
e€yCcTpaHCHUS https://m.edsoo.ru/00ac1886
[IpakTnueckas pabota Ne 6 110 HOP mpoekra «Touka pocrta». IIK.
L becnpoBoanpiii  MympTHAATIHK LFS.
53 TeMe'" JKECTKOCTh BOABI U METOJILI .
i JlaTumK 17151 U3MEPEHUSI DIICKTPUICCKON
eé MPOBOMOCTH.
ycTpaHeHus"
. bubanoreka [JOK
54 AnroMuHu 0
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOWCTBA OKCHIA U bubmuorexa [JOK
THIPOKCH 1A https://m.edsoo.ru/00aelc64
Bubmunoreka [IOK
56 Kemeszo 1
https://m.edsoo.ru/00ac1d86
57 OKcuapl, THUIAPOKCHUIIBI W  COJIH bubnunorexa [IOK
JKenesa https://m.edsoo.ru/00ae35¢6
(II) m xxene3a (II0)
58 O06001IeHne u
cUCTeMaTH3aIusI3HaHUM
[IpakTnueckas pabora Ne 7. HOP  mpoekra «Touka  poctay.
P becnpoBoanpiii mymsTugaTauk LFS.
eIecHue AKCIEPUMEHTAIBHBIX
59 . JlaTuuK 711 K3BMEPCHUS TEMITEPATYPhI.
3ajgauy 1o Teme «Baxueiimue K.
METaJIBI U X
COCTUHCHMUSY
Bpiuncienuss 1o ypaBHEHUSIM
XUMHUYECKUX PEAKIUM, €CIH OJUH
60 U3PEAreHTOB JaH B M30BITKE WU bu6nuorexa IIOK
COAEPKUT IpUMeCH. Brruucnenus https://m.edsoo.ru/00ael1750
MAaCCOBOM JI0JIM BBIXOJA MPOIYKTA
peakuuu
O06o00mmenue "
61 B

cUCTeEMaTH3allusI3HaHUI




CamocrosrenbHas paboTta

62 «BaxHeimue MeTamiabl U
UXCOETUHEHUSD

63 BemectBa u marepuanel B bu6muoreka [IOK
IOBCEIHEBHOMU SKA3HU https://m.edsoo.ru/00ae3f50
YeJIoBeKa

64 XHUMHYECKOE bubnunorexa [IOK
3arpsi3HEHUE https://m.edsoo.ru/00ae4270
OKpY>KaloIleu cpeabl

65 HtoroBas koHTpoJbHas paboTa bubnmoreka [JOK
3aKypc 9 kiacca https://m.edsoo.ru/00ae4270

66 PesepBubIil ypok. O6001mIeH e 1 bu6muoreka [IOK
HCUCTEMAaTH3aIUs 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O60011eHuE 1 bubnmoreka [JOK
HCUCTEMATU3AIMS 3HAHUMN https://m.edsoo.ru/00adb33c

68 PesepBHbIit ypok. O600mIeHNe | bu6muoreka [JOK
HCHUCTEMaTU3alns 3HAaHUN https://m.edsoo.ru/00ad9cb2

OBILEE KOJIMYECTBO YACOB 68

I[TOITPOI'PAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

l.

Xumus 8 knacc: yueOnuk / Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.,
- M.: lpoda, 2020.

Xumus 9 knacc: yueOnuk / Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.,
- M.: Jlpoda, 2020.

Hudporas naboparopuss POLUSLAB no xumuu. TexHUuuecKuit macropr.
becnipoBOIHBIN MYJIBTUIATYUK 110 XUMUU. TEXHUYECKUNA NACTIOPT.

udposas madopatopuss POLUSLAB no xumuu. PykoBoacTBO monb3oBartessi.

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

l.

*

Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlynun B.B., Tepennn B.N.
[Iporpamma kypca xumun s 8-11 kimaccoB 001meo0pa3oBaTeNbHBIX YUPEKACHUH. -
M.: lpoda, 2010.

Xumus 8 knacc: yueOnuk / Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.,
- M.: Jlpoda, 2020.

. Xumus 9 knacc: yueonuk / Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlynun B.B.,

- M.: Jlpoda, 2020.

Epemun B.B., Kysemenko H.E., [lpo3moB A.A., Jlynun B.B. IIporpamma.
Tematuueckoe M MOYpPOYHOE IJIAHUPOBAHUE C METOJIWYECKUMHU PEKOMEHIALUSMHU.
Xumus. 8 knace. - M.: «KOHUKC 21 Bek», 2010.

Epemun B.B., Ipo3noB A.A., Hlunapesa ['.A. Pabouas TeTpanp o XUMHH K y4€OHUKY
Epemun B.B., Ky3pmenko H.E., [Ipo3nos A.A., Jlyuun B.B. Xumus. 8 knacc. - M.:
Hpoda, 2020.

Meroauueckoe mocooue «lludpoas mnadoparopus POLUSLAB no xumum /
CredanoBa A.B., - 1-e u3a. — 161 c.

Hudposas nadopatopust POLUSLAB no xumuu. TexHn4yeckuii nacmnopr.
becnipoBOAHBINM MYJIBTUIATYHK IO XUMUU. TEXHUYECKUM NACIIOPT.

[udposas nadopatopuss POLUSLAB no xumuu. PyxoBoacTBo monb3oBatessi.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET
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bu6moreka [JOK
https://m.edsoo.ru

O6nako 3HaHuii. BupryanbHbiii npaktukym. Xumus, 8-11 Kiaccel: METOAUYECKOE
nocobue / E.B.IllanoBanosa. — {onronpyansiii: ®uszukon Jad, 2023. — 31c.
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