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MOsACHUTEJBHAS 3AIIMCKA

[IporpamMa 1o XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMUs COCTaBJI€HA Ha
OCHOBE TpeOOBaHM K pe3yibTaraM OCBOCHHS OCHOBHOH 0OOpa3oBaTEIbHOU IMPOTrpaMMBI
OCHOBHOTO 0o01ero oopa3oBanus, npenacrtaBieHHbIX B @I'OC OOO, a Takke Ha OCHOBE
(dbenepanpHO paboyell MporpaMMbl BOCOUTAHUS U C YYETOM KOHILEIINU MPENogaBaHus
yueOHOro mpeamera «XUMHUs» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
denepanun.

[Iporpamma mo XuMuu Oa€T MNpEACTaBICHHE O LENsIX, OOIIed cTpaTeruu OOydeHHUs,
BOCITUTAHUS M Pa3BUTHUSL OOYUAIOIIMXCSI CPEACTBAMU YUYEOHOTO MpeaMeTa, YCTaHABINBAET
00s3aTeNIbHOE TIPEAMETHOE COJIepKaHUe, NpeayCMaTpuBaeT pachpeieieHue €ero 1o
KJIaccaM U CTPYKTYPHUPOBAHHUE IO pa3/ieiiaM U TEMaM IPOrpaMMbl IO XUMHUHU, OIPEAEIISIET
KOJIMYECTBEHHBIE M KAadyECTBCHHBIE XAapaKTEPUCTUKH COJEPIKAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATEIIBHOCTh U3YUECHUSI XUMHUU C YUETOM MEXIPEIAMETHBIX U BHYTPUIIPEIAMETHBIX
CBSI3€H, JIOTMKM YyYeOHOro TIpoIecca, BO3PACTHBIX OCOOEHHOCTEH OOyYarommuXxcs,
ompeneNsieT BO3MOXXHOCTH TpeAMeTa UIsl pealu3alru TpeOOBaHWM K pe3yJjbTaTam
OCBOEHHUsSI OCHOBHOI 00pa3oBaTelbHONW IIpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, a TakkXe TpeOOBaHUU K pe3yJibTaTaM OOy4Ye€HHUs] XHUMUHM Ha YpPOBHE IeJiei
U3y4YEeHHsl IIpeAMeTa M OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABAaTEIBHOM AEATEIBHOCTH
00y4Yaromierocsi M0 OCBOCHUIO y4eOHOTr0 CoAepKaHus.

3HaHUE XUMHUM CIY>KUT OCHOBOH JJ11 (POPMHUPOBAHHUS MHPOBO33PEHHUSI 00yYarolerocs,
€ro IpEJCTABICHUM O MAaTEpHajJbHOM €IWHCTBE MHPA, BaXHYIO pPOJIb UIPAIOT
(bopMupyemMble XMMHUEN NPEACTABICHUS O B3aUMOIIPEBPAILCHUSIX SHEPTUU U 00 IBOJIIOLIUU
BEIIESCTB B IPHUPOJIC, O MyTAX PEHICHUS TII00aTbHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YeJIOBEUYECTBA — CHIPHEBOM, SHEPIeTUUECCKOMN, MUIIEBOM M DKOJIOTHISCKON 0€30MacHOCTH,
npoOJIeM 3ApaBOOXPAHEHHUS.

HN3yuenue xumuu:

CIIOCOOCTBYET peaJM3allud BO3MOXXHOCTEH [JI1 caMOpa3BUTUS U (OPMHUPOBAHUS
KYJIbTYPbI JIUYHOCTH, €€ 0o01Iel 1 (yHKIIMOHAIBHOW I'PaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMUPOBAHUE MBILUIECHUSI U TBOPUYECKUX CIIOCOOHOCTEHN 00ydarommxcs,
HaBBIKOB HX CaMOCTOSITEIbHOM y4yeOHOW NIeATEIbHOCTH, OKCHEPUMEHTAIbHBIX U
HCCJIEJOBATEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B MOBCEJIHEBHOW XW3HU, TaK U B
mpodeCCUOHATBHON ICATSIIBHOCTH,

3HAKOMHUT CO CIEIM(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJIbIBACT OCHOBBI IIEJIOCTHOTO
B3IJIsIla HAa €JUWHCTBO IIPUPOABI M YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM JTAallOM B
(hopMHpOBaHUM €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH O0YyYarOIIUXCSI;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HaAHUSM, K NPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJaJl B JKOJIOTHYECKOE OOpa3oBaHUE
00y4Yaronmxcsi.
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JlanHbie HampaBje€HUs B OOyUYEHMM XUMHUU OOECIIEUMBAIOTCS CHEUU(PUKON coepKaHus
Yy4eOHOro npeaMeTra, KOTOPBIM SABJISIETCS MEeJarorM4ecky aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOI1 HAYKW XUMHUHU Ha ONPEICTIEHHOM dTare e€ pa3BUTHA.
Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUs OPHEHTHPOBAH HAa OCBOCHHE
00y4JaroIIMMHUCS CUCTEMBl NEPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTraHWYECKOU
XUMHH U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IMOHITUNA OPraHUYECKONU XUMHH.
CrpykTypa comepkaHusl IporpaMMbl IO XUMHHU c(POpMHUpOBaHA Ha OCHOBE CHUCTEMHOTO
noaxona Kk e€ wusydyeHuro. Coaep)kaHUE CKJIAABIBAETCS W3 CHUCTEMBI MOHSITUH O
XMMHUYECKOM 3JIEMEHTE M BEIECTBE M CHUCTEMBI MOHSITHH O XUMHuUecKol peakuuu. O0e
9TU CUCTEMbI CTPYKTYPHO OPraHM30BaHbl 10 NPUHIMNY IOCJIEA0BATEIILHOTO Pa3BUTHUS
3HAaHUW HAa OCHOBE TEOPETUUECKUX MPEACTABICHNMN PAa3HOTO YPOBHS:
— aTOMHO-MOJIEKYJISIPHOTO YUYEHMSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— Ilepuoanueckoro 3akona JI. 1. MenieseeBa Kak OCHOBHOTO 3aKOHA XUMUU;
— YYEHHS O CTPOCHHUM aTOMa U XMMHUYECKOM CBSI3U;
— OPEACTABICHUN 00 IIEKTPOIIUTUUECKON JUCCOIUAIINH BEIIECTB B paCTBOPax.
TeopeTrndyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH IOJIYYEHHBIX M
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIBLHO OT OJHOIO YPOBHS K JIPyromy,
BBINOIHASL (QYHKIUM OOBSICHEHUS] W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MOYKHOCTEN PAKTUYECKOTO IPUMEHEHHUS U NIOJyYECHHUS] U3Y4YaEMbIX BEILECTB.
OcBoeHne nporpaMMbl MO XUMHUH CHOCOOCTBYET (OPMUPOBAHUIO TNPEACTABICHUS O
XUMHUUYECKON COCTaBIISAIONIEH HaAYyYHOU KapTUHBI MHUpPa B JIOTUKE €€ CUCTEMHOU NPUPOIBI,
LIEHHOCTHOI'O OTHOILIEHUS] K HAYyYHOMY 3HAaHHIO U METOJAaM IO3HAaHUsA B Hayke. M3yueHue
XUMHHU TIPOUCXOJIUT C NIPUBJICYCHUEM 3HAHUM U3 paHEee U3YyUYECHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuid Mmup», «buosnorus. 5—7 kinaces» n «dusuka. 7 Kinace.
[Ipn n3yyeHNM XUMHHM MPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOW HAYKHU
KaK 00JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHYECKON NESTEIIbHOCTH YeJIOBEKa U
KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpHI. 3a7jaya y4eOHOr0 mpeIMeTa COCTOUT B
dbopMHUpOBaHUU CHUCTEMBl XHUMHYECKHUX 3HAaHUH — BaXHEUIINX (PaKTOB, TOHATHH,
3aKOHOB M TEOPETHYECKHUX MOJIOKEHHH, JOCTYNMHBIX OOOOIIEHUNH MHPOBO33PEHUYECKOTO
XapakTepa, A3blKa HayKH, B MPUOOIIEHNH K HayYHbIM METOJIaM MO3HAHUS MPU U3YUYCHUH
BEILIECTB U XHUMHUYECKHUX peakliuil, B (HOPMUPOBAHUM U Pa3BUTUM IMO3HABATEIbHBIX
YMEHUM M MX OPUMEHEHUU B YYEOHO-IO3HABATEIIBHOM M Y4eOHO-HCCIE0BATEIbCKOM
NEeSITeIbHOCTH, OCBOCHHMM MpaBW O€30MacHOro oOpallleHusi ¢ BEIIeCTBAMH B
IIOBCEIHEBHOM KU3HMU.
[Ipn n3ydyeHMn XWMUU Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI BAXKHOE 3HAYCHHUE
MpUOOPETN TaKHUE LIENTH, KaK:

— ¢opMHUpOBaHHE  HUHTEJJICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIbHOMY  IPUHATHIO  pPEIICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;
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— HaINpaBJICHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE MPHUOOIICHUE OOYyYarolmMXcs K
CaMOCTOSATEIBbHON TMO3HABATEIBHON JIESTEIBHOCTH, HAyYHBIM METOJaM TMO3HAHHS,
(hopMUPYIOIIIUM MOTHUBAIIAIO B Pa3BUTHE CIOCOOHOCTEN K XUMUH;

— o0ecrieueHre yCI0BUH, CIOCOOCTBYIOIMUX MTPUOOPETCHUIO OOYJAOIITUMICS OTBITA
pa3HOOOpAa3HON JAEATEIBHOCTH, IIO3HAHWS ¥ CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMNETEHUHH ), UMEIOINX YHUBEPCAIbHOE 3HAUYCHUE I PA3JIMYHBIX BUJIOB
NEesITeIbHOCTH;

— (opmupoBaHue o61IeH (HYHKIIMOHAIIBHON M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH,
B TOM 4YHCJIE YMEHUN OOBSICHITH U OLICHUBATh SIBJICHUSI OKPY’KAIOIIEr0 MUPA, UCIOJIb3YsI
3HAHUS W OMBIT, TOJYYCHHBIC MPH HU3YYCHUH XUMHUHU, MPUMEHSATh WX MPH PEHICHUU
NpoOJIeM B MOBCEIHEBHOM KU3HHU U TPYIOBOH JESITEITbHOCTH;

— ¢dopmupoBaHHe y OOyYalOIIMUXCS TYMAaHUCTHYECKUX OTHOIICHWUH, MOHWMAaHHS
IIEHHOCTH XHUMHYECKUX 3HAHWH IS BBIPAOOTKH DKOJOTHYECKH IEJIeCO00pa3HOTo
MOBEJICHUS B OBITY M TPYAOBOW ACATEIBHOCTU B LIEIISIX COXPAHEHHS CBOETO 3J0POBBS U
OKpYXKarolen NpupoaHON Cpeasl;

— Ppa3BUTHE MOTHMBAUMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCHHUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPpOG WISt U HATPABICHHOCTHU JaJIbHEHUIIIETO 00yUYeHUS.

OOmiee 4yuCIO YacoB, OTBEAEHHBIX JJI M3YUYEHUs XMMHHU Ha YPOBHE OCHOBHOIO
o01rero oopa3zoBaHus, coctapiseT 136 yacoBn: B 8 kitacce — 68 yacoB (2 yaca B HEJIeNI0), B
9 kacce — 68 yacoB (2 yaca B HEJEIIO).
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COAEP)KAHUE OBYUYEHMUS

8 KIIACC

IlepBoHayaIbHBIE XUMHYECKHE IOHATHUSA

IIpenmer xumuu. Posib XMMHM B )KM3HM 4Y€JIOBEKa. XMMHS B CUCTEME HayK. Tena u
BenlecTBa. PU3NUECKHUE CBOMCTBA BELIECTB. ArperaTHoe coctosinue BemlecTB. [loHsTue o
METOJlax IMOo3HaHUs B XUMHU. YucTtele BemecTBa U cMecu. CrocoObl pa3/iesieHus: cMecei.

ATOMBI ¥ MOJIEKYJbl. XUMHUUYECKHE JIEMEHThl. CHUMBOJIBI XUMHUUYECKUX DJIEMEHTOB.
[IpocThlie U c10KHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass ¢opmysia. BaleHTHOCTP aTOMOB XMMHYECKHX DJJEMEHTOB. 3aKOH
MOCTOSIHCTBa cocTaBa BemiecTB. OTHocuTenbHass artomMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIApHAs Macca. MaccoBast J0JIs1 XMMHUYECKOTO JIEMEHTA B COCIUHECHUH.

KommuectBo BemecrBa. Monbs. MossipHast macca. B3auMocCBsI3p KomM4decTBa, MacChl
U 4YHClIa CTPYKTYpPHBIX €OWHHII BemiecTBa. Pacu€rel mo ¢opMyiiaMm XUMHYECKHUX
COECIUHEHUH.

PU3NUECKUE U XUMHYECKUE SIBICHUs. XUMHYECKasl peakys U €€ NpU3HaKu. 3aKOH
COXpaHEHUs] MacChl BelIEeCTB. XUMHUUYECKue ypaBHeHHs. Kiaccupukanuss XUMHYECKHX
peakiuii (CoeIMHEHUs, Pa3I0KEeHUs, 3aMEIlEeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYJIOM, TIpaBwiaMud paboThl B JabopaTopuu U
npuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM OOOpPYHOBAaHUEM, HW3YYECHHE H OIMCAHHE
(bu3mYecKnx CBOWCTB 0Opa3IOB HEOPTraHWYECKUX BEIIECTB, HAOMIOACHHE (PU3UMIECKUX
(TUtaBJIEeHHE BOCKA, TassHUE Jib/la, PAaCTUpPAHHUE caxapa B CTYIIKE, KUIIEHUE U KOHIACHCALUS
BOAbI) M XHUMHUYECKHX (TOpEHHE CBEYHM, NPOKAJIMBAHME MEIHON IPOBOJIOKHU,
B3aMMOJICHICTBUE Mena C KHUCJIOTOW) SBICHUM, HAONIONEHWE W ONHCAaHWE IPU3HAKOB
MPOTEKaHUs XUMHYECKUX peakiuii (pas3lioKeHHe caxapa, B3aUMOJCUCTBHUE CEpPHOU
KHCJIOTBI C XJOpUAOM Oapusi, pasznoxeHue ruapokcuaa menu (1) nmpu HarpeBanuwu,
B3aMMO/JIeiicTBUE kene3a ¢ pacTtBopoM coinu Meau (II), uzyuenue cnoco6oB pasaeneHus
cMeceli: C¢ TMOMOIIbI0 MarHuta, (QuiIbTpOBaHUE, BbINAPUBAHUE, JUCTHILISALMS,
xpomartorpadusi, NpoOBEJCHUE OYMUCTKH MOBAPEHHOW COJIM, HAOJIOJAEHHE M OINUCaHUE
pE3yAbTAaTOB TPOBEACHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl,
CO3JIaHHE MOJEJIe MOIEKYJ (ILIapOCTEPKHEBBIX).

BaxkHeiilune npeacraBuTe 1M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 351eMEHT U IpOCTOE BEIIECTBO.
Haxoxnenue kucnopoma B mpupose, GU3MYECKHe M XUMHUYECKHE CBOWCTBa (peakuuu
ropenusi). Oxcunbl. Ilpumenenue kucimopona. CnocoObl MOJydYe€HHS KHCIOpOJa B
mabopatopun UM InpombinieHHOCTH. Kpyrosopor kuciopona B npupone. O30H —
aJUIOTPOITHAsE MOIU(UKALIMS KHUCIOPO/Ia.
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TernnoBoit A(PhHeKT XUMUUECKON peaKIuu, TEPMOXUMHYECKHUE ypPaBHEHHS, DK30- U
SHAOTEPMHUYECKHE peakluu. TOMIMBO: yroiab U METaH. 3arpsi3HEHHUE BO3AyXa, YCUIICHHUE
MapHUKOBOTO 3¢ (PeKkTa, pa3pynieHne 030HOBOTO CIOSI.

Bonopon — snemeHT M mpoctoe BenlecTBo. HaxoxkaeHue Boaopoaa B IpUPOAE,
(busnyeckne U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCcOObl moiydeHus. Kucimorsl u
COJIH.

MounsipabIii 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoiicTBa BoAbl. Bona kak pactBopurens. PactBopbl. HackiieHHblE U
HEHACHILIIEHHBbIE pacTBOpPhI. PacTBOpuMOCTh BeliecTB B BoJie. MaccoBas J10J1s1 BEIIECTBA B
pactBope. XuMUUecKkue cBoicTBa BOJibl. OcHOBaHMs. Poib pacTBOpOB B MpHUPOJE U B
YKU3HU yesioBeka. KpyroBopoT Bojbl B Ipupo/ie. 3arpsi3HeHrne NpUpPOIHbIX BoA. OxpaHa u
OYHCTKa NPUPOIHBIX BOJ.

Knaccudukanums aeopranndyeckux coequaennii. Oxkcuapl. Kinaccudukanms okCuaoB:
coneoOpa3yronie (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) M HECOJICOOpa3yroIIHe.
Homenknarypa okcuaoB. DPu3n4ecKMe W XUMHYECKHE CBOWCTBA OKCHUIOB. IlomydeHue
OKCHJIOB.

OcHoBanus. Kiaccudukarnusi ocHOBaHU: MENOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. @OU3MUECKHE W XUMHUUYECKHE CBOMCTBA OCHOBAHUIM.
[Tomyuyenue ocHOBaHUIA.

Kucnotel. Krnaccudukamus xucnor. Homenknatypa kuciaor. Dusznueckue u
XUMHUYECKHE cBOMCTBa KUCIOT. Pan aktuBHocT MmetaiioB H. H. bekerosa. [lonmyuenue
KHCIOT.

Conmu. Howmenxkiatypa coneill. @PU3NYECKME U XUMHYECKHE CBOMICTBa COJIEH.
ITomydenue conen.

I'eneTnueckas CBsI3b MEXY KJacCaMU HEOPraHUYECKUX COEAUHEHUN.

Xumuueckuit 3xkcnepumenm:

KaueCTBEHHOE ONpPEJECIICHUE COJAECPKAHUSA KHUCIOpPOAa B BO3AYyXe, IIOJy4YEHHE,
coOupaHue, paclo3HaBaHHE W  HU3Yy4YEHHE CBOMCTB  KHUCJIOpOJda, HaOII0AeHHUE
B3aMMOJCUCTBUS BEILIECTB C KHUCJIOPOJOM M YCIIOBHUSI BOZHUKHOBEHMS WM IPEKpalleHUs
ropenus (mo»kapa), O3HaKOMJICHHE C oOpas3llaMh OKCHJIOB U OIMMCAaHUE UX CBOMCTB,
MOJIydyeHHe, COOUpaHHE, pACIO3HAaBaHME M H3Yy4UYE€HHE CBOWCTB BOAOpOJa (TOpeHue),
B3auMojeiicTBue Bojgoposaa ¢ okcugoM wmeau (II) (BO3MOXKHO HCHOIB30BaHUE
BHJCOMATEepHaIOB), HaOMIOJAEHHE OOpa3oB BEHIECTB KOJIWYECTBOM |  MOIb,
HCCIEIOBaHUE OCOOEHHOCTEH PACTBOPEHHSI BEIIECTB C PAa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MACCOBOM JOJEN PAaCTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHICTBHUE BOJIBI C METAJUIaMH (HATpUEM M KaJbLHEM) (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJI€OMATEpHUaIOB), MCCIEIOBaHME OOpa3loB HEOPraHMYECKUX BEIIECTB Pa3INYHbBIX
KJIaCCOB, HAOJIIOJICHUE M3MEHEHUsI OKpPACKM HWHIMKATOPOB B pacTBOpax KHUCIOT U
1ieno4Yen, u3ydeHue BzaumojierctBus okcunaa meau (1) ¢ pactBopom cepHON KHUCIOTHI,
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KHUCJIOT C METaJUIaMH, PeaKIuii HeUTpalnu3aluu, NOJIy4YeHUE HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHCHHUE OJIHOTO METaJla JPYTUM M3 PACTBOPA COJIM, PEIICHUE SKCIECPUMEHTAIbHBIX
3a7a4 no teme «BakHenme Ki1accel HEOPraHMYECKUX COCTUHECHUI.

Ilepuoanuecknii 3axoH u [lepuoanueckasi cucreMa XUMH4YeCKHX 3J1eMeHTOB Jl.
N. MengeaeeBa. CrTpoeHue aroMoB. XuMHYecKas CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUHU

[lepBpie TOMBITKHU KIIACCU(UKAIIMM XUMHYECKUX 3JeMEHTOB. [loHsiTHE O Tpymnmax
CXOJHBIX 2JIEMEHTOB (IIIEJIOYHBIC U IIEJIOYHO3EMEIbHbIE METAJIbI, TaJIOT€HbI, HHEPTHHIC
rasbl). JIEMEHTHI, KOTOpPbIE 00pa3yroT aMm(PpOTEpHBIE OKCUIABI U TUAPOKCHU/IBI.

[lepuonnueckuii 3akoH. llepuoauueckass cucremMa XUMHUYECKUX 31emMeHToB [[. U.
MenaeneeBa. KoporkonepruoaHast v qimuHHONIeproaHast ¢Gopmbl [leproaudeckoid CHCTEMBI
xumnueckux 3neMeHToB J[. 1. Menpeneena. Ilepuoabl u rpynmbl. OU3HYECKUNA CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MNEPUO/Ia U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX szaep. M3oromel. OnexkTpoHsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0UEeK aToMOB TepBbIX 20 Xumudeckux 3iemMeHToB llepuommueckoit
cucrembl J[. M. MengeneeBa. XapakTepuCTHKA XHWMHUYECKOIO »JJIEMEHTAa II0 €ro
nosioxkeHuto B [lepuonuueckoit cucreme J1. 1. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHMs  pajuyca aTOMOB  XHUMHYECKHX  DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB IO I'PyMIiaM U NEePUOIAM.

3nauenue Ilepuoanyeckoro 3akoHa u llepuogudyeckod CHUCTEMBI XUMHUUYECKHUX
AJIEMEHTOB JUIS pa3BUTHUs HayKH ¥ npakTuku. /. 1. MenneneeB — yu€HbIN U TpaKIaHUH.

Xumuueckasi  cBsa3b. KoBaneHTHas  (mojsipHass W HEMOJsIpHAsi)  CBSI3b.
DIEeKTPOOTPUIIATEIILHOCTh XUMUYECKUX 3J1eMEeHTOB. lOHHas CBSI3b.

CrenieHb okuciieHUs. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. lIponeccsl
OKHCJIEHUSI U BOCCTAaHOBJIEHUsI. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

n3ydyeHue OoOpas3loB BEIIECTB METAJUIOB M HEMETaJUIOB, B3aUMOJICHCTBHE
TUJPOKCHJIa I[IMHKAa C pacTBOpaMHU KHUCJIOT U IIEJOYEe, NPOBEJICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TIPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuil (TopeHue,
pEaKIUU PA3I0KEHUS, COSTTUHEHUA ).

Mestcnpeomemmnunie céazu

Peanuzanmsa MeXNpeIMETHBIX CBA3€d MNpU HU3YYEHUM XHMHUU B 8 Kjacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIBb30BAaHUE KaK OOIHNX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK
U TIOHSTUW, SBISIIOIIMXCS CUCTEMHBIMU JJIsI OTAECJIBHBIX IIPEAMETOB €CTECTBEHHO-
HAy4YHOIO [IUKJIA.

OO6mre ecTeCTBEeHHO-HAYUYHBIC TOHSTHS: HAYy4YHBIA (PakT, TUMOTE3a, TEOPHs, 3aKOH,
aHajau3, CHUHTE3, KilacCupUKalMs, TEPUOJUYHOCTb, HAOJIIOJICHUE, OSKCIIEPUMEHT,
MOJICJIMPOBAaHUE, UBMEPEHUE, MOJIENb, SIBJICHUE.
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dusznka: Marepus, aTOM, d3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHWJ, HW30TOIbI,
pPaINoOaKTUBHOCTH, MOJIEKYJIA, SJICKTPUUECKUIN 3apsifl, BEIIECTBO, TEJI0, 00BEM, arperaTHoOe
COCTOSIHHE BEMIECTBA, Ta3, (PU3WUECKHE BEIWYWHBI, EIUHHIBI H3MEpPEHUs, KOCMOC,
IJTaHEeThI, 3BE3bI, ColTHIIe.

buomnorus: porocuures, neixanue, 6uocdepa.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpaNIbl, TOPHBIE IMOPOIBI, ITOJIE3HBIC
HCKOIIaeMbIe, TOTUTUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XMMHYeECKasi peaKuus

Ilepuonuuecknii 3axkoH. Ilepumommueckas cucremMa XUMHYECKHX dyeMeHTOB /JI. WM.
Menpeneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKHUX
2JIEMEHTOB IIEPBBIX TPEX MEPUOIAOB, KA, KAJIbLUA U UX COCAUHEHUN B COOTBETCTBUM C
I10JIOKEHUEM 3JIEMEHTOB B [leproanueckoil cucreme u CTpOEHUEM UX aTOMOB.

CTtpoeHue BemecTBa: BUAbl XUMHUYECKOW CBSI3U. THINBI KPUCTAJUIMUYECKUX PELIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMHYECKOMN
CBSI3M.

Knaccudpukaums u HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K pa3jIU4YHbIM KJaccaM HEOPraHWYECKHUX COCIUHEHUM,
FeHETUYECKasl CBA3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanmss XMMHYECKUX peakuid IO Pa3IMIHbIM NpHU3HAKaM (MO0 YUCITY H
COCTaBY YyYacCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3(PeKTy, Mo M3MEHEHUIO
CTETICHEH OKHCJICHHS XHMHUYECKHX DJIEMEHTOB, II0 OOpaTUMOCTH, MO YYacTHIO
KaTalu3aTopa). DK30- U S9HAOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPAaBHECHUS.

[TousstTue o0 ckopoct xXumudeckor peaknuu. [lonstue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKMX peakuusx. [loHATHE O TOMOIeHHBIX U TI'e€TEPOr€HHBIX
peaknusax. Ilonstue o karanusze. llonaTHe 0 XUMHMUECKOM paBHOBecuHU. DaxkTophl,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKON PEAKIIMU U MOJ0KEHUE XUMHUYECKOIO paBHOBECHS.

OKHCIUTEIFHO-BOCCTAHOBHUTEIIBHBIE PEAKIINH, DJIEKTPOHHBIN OajlaHC OKUCIUTEIBHO-
BOCCTaHOBUTEJILHOU peakuuu. CocraBneHue YpaBHEHUI OKHUCJIUTENbHO-
BOCCTAaHOBHUTEIBHBIX PEAKIHI C UCITOJIb30BAaHUEM METO/Ia JIIEKTPOHHOTO OataHca.

Teopust >JIEKTPOIUTHUYECKON IUCCOLUMALMU. OJIEKTPOJIUTBI U HEIIEKTPOJIMUTHL.
Kartunonsl, aHuoHbl. MexaHM3M JAUCCOLUMALIMU BELIECTB C pPa3jIWYHbIMU BHUJAAMU
XuMu4deckou cBsizu. Crenenp guccoruanuu. CHIbHbIE U cl1a0ble 3JEKTPOIUTHI.

Peakiium noHHOro oOmeHa. YcioBHUSI HPOTEKaHUs peakUuuil HOHHOro oOMeHa,
IIOJIHBIE M COKpAIlEHHBIC MOHHBIE ypaBHEHMs peakiuii. CBoMCTBa KUCIOT, OCHOBAHUN U
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coJieii B CBETE MPEJCTABICHUW OO0 JJICKTPOJMTHYSCKON aucconmanuu. KadecTBeHHBIC
peakuuy Ha HOHBL. [IoHSATHE O THAPOIN3E COJICH.

Xumuueckuit IKcnepumernm:

O03HAKOMJICHHUE C MOJICISIMUA KPUCTAJUTMYSCKUX PEIIETOK HEOPTAaHUIYECKHUX BEIIECTB —
METaJJIOB M HeMmeTaiuioB (rpadura M amMasa), CIOKHBIX BEIIECTB (XJIOpHUAa HATPHS),
HCCJICIOBAaHHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEAKIIMU OT BO3JICHCTBHUS Pa3IUYHBIX
(akTOpOB, HCCIICIOBAaHUE JJICKTPOIIPOBOJHOCTH PACTBOPOB  BEIISCTB, IIpollecca
JTUCCOITMAITMM KUCIIOT, IIEI0YeH U COoJiel (BO3MOXKHO MCTIOIL30BAaHNE BHACO MaTCPHAIIOB),
MPOBEJACHUE OMNBITOB, W/UIFOCTPUPYIONIUX MPHU3HAKH IPOTCKAHUS PEaKIUii HWOHHOTO
oOmena (oOpa3oBaHuWe OcajJika, BbBIJCJICHHUE Tra3a, OOpa30BaHUE BOJIbI), OIIBITOB,
WLUTIOCTPUPYIONIUX TIPUMEPHI  OKHCIHUTEIIFHO-BOCCTAHOBUTEILHBIX peaKIui (TOpeHHe,
peaKkIMy Ppa3JIoKCHUs, COCAWHEHHs), pAaCIlO3HaBaHHE HEOPraHWYECKUX BEIIECTB C
ITOMOIIFIO KAYECTBCHHBIX PEAKITNA HA HOHBI, PEIICHUE dYKCTICPUMEHTAIBHBIX 3aJ1a4.

HemeTanibl M UX COeTMHEHU A

OO6mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHBIS
crerieHu okuciieHusi. CTpoeHne U GU3NYSCKUEe CBOMCTBA MPOCTHIX BEIISCTB — raJIOTCHOB.
XuMHUecKre CBOMCTBa Ha MpUMepe XJiopa (B3auMOJIeHCTBUE C METAJUIaMH, HEMETaJIaMHU,
menoyamu). XiaopoBogopoa. CosisiHash KHUCI0Ta, XUMHYECKHE CBOMCTBA, IOJYUYEHUE,
npuMeHeHue. JleicTBrue xjopa ¥ XJOpPOBOJOpPOJia Ha OpraHU3M vejoBeka. Bakueimiue
XJIOPUJIBI ¥ UX HAXO0XKJICHUE B TIPUPOJIE.

OO6mast xapakTepucTuka 3J1eMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHBIE cTereHn okucieHus. CTpoeHrne U (U3NYESCKUE CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOpOJIa W Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KHUCIOPOAa U CEePhl. XUMHYSCKHUE
cBoiicTBa cepbl. CepoBOIOPO, CTpOCHUE, (U3NISCKUE U XUMUYECKHUE CBOMCTBA. OKCHIbI
Cephl KaK TMPEJICTABUTEIN KHUCIOTHBIX OKCHIOB. CepHasi KHCIOTa, (PU3UYECKHE U
XUMHUYECKHE CBOMCTBa (0OIIME KakK TPEACTaBUTENsSl Kilacca KUCIOT M CHeru(pUIECKUe).
XUMHUUYECKHE PeaKIlnu, JIeKAI[MEe B OCHOBE MPOMBIIIJIEHHOT'O CIIOC00a MOTyYeHHUs] CEPHOM
KUCTOTHI. [Ipumenenue cepHoit KucioThl. COJIM CEpHOM KUCIOThI, KAYECTBEHHAsT PEaKIIUs
Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ coequHEHUH B TpUpojie. XUMUYECKOE
3arpsi3BHEHUE OKPY’KaroIIei cpe/ibl COeIMHEHUSIMU CePhl (KUCIIOTHBIC TOXK/IH, 3arps3HCHUE
BO3/yXa U BOJJOEMOB), CIIOCOOBI €ro Npe10TBpaIllCHUS.

OOmrast XxapakTepuCTUKa dJIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepHBIC CTETICHU OKHUCIICHHS. A30T, pacnpoCTpaHEHHE B MpUpoje, GU3NYSCKUE U
XAMHAYECKHE CBOWCTBa. KpyroBopor a3zora B mpupose. AMMHAK, ero (HU3NYECKUe H
XUMHWYECKHE CBOWCTBa, MoJy4dyeHHUEe W npuMeHeHne. Conum aMMOHUS, X (U3HYSCKHE U
XUMHUYECKHE CBOMCTBa, NpuMeHeHHe. KadecTBeHHass peakiusi Ha HOHBI aMMOHUSL.
A30THast KucJioTa, €€ MmoJy4yeHue, (Pu3nYecKkrue M XUMHYECKHe cBoMcTBa (0OIIue Kak
MPEJICTAaBUTENS KJlacca KUCIOT U crnenuduyeckue). cnoib30BaHrue HUTPATOB U COJICH
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aMMOHHS B KAY€CTBE MHUHEPAJIBHBIX YIOOpeHUN. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOICH
Cpenbl COSTWHEHHSIMU a30Ta (KUCIIOTHBIC JIOXKIH, 3arps3HEHHWE BO3yXa, IOYBBI U
BooéMoOB). Docdop, amnorpornuasie Moaudukanuu ¢pocdopa, GU3NIECKUEe U XUMUIECCKHE
cBoiictBa. Oxcupn ¢ocdopa (V) u docdopHas Kuciaora, (PU3NUECKHE U XUMHUUECKHE
CBOIiCTBa, noirydyeHue. Mcnons3oBanue ¢pocdaTtoB B Ka4eCTBE MUHEPAITBHBIX YIOOPESHUH.

OOmas xapakrtepuctuka 31eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIE  CTENEHU  OKHUCIEHMA.  YIJIEpod,  aJUIOTPONHbIE  MOAWUQUKAIUU,
pacnpocTpaHeHUe B HOpupoje, (puU3MUecKMe W XHUMHUYECKHE CBOMCTBAa. AjcopOuus.
Kpyrosopor yriepoaa B mpupojge. OKCUAbl yriepoja, ux (PU3NYeCKHue M XHUMHUYECKHUE
CBOICTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBbI, ITOJYYCHHUE U MPUMEHECHHE. DKOJIOTHYSCKHUE
npoOJIeMbl, CBA3aHHBIE ¢ OokcuaoMm yriepona (IV), rumoresa rio0asbHOTO TOTETIICHUS
KJIUMaTa, IapHUKOBBIM 3(dekT. YrojbHas KUCIOTa W €€ CoJiM, X (Qu3ndecKkue u
XMMHWUYECKHE CBOWCTBA, MOJIy4YeHHE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHAT-
noHbI. VMcnonp3oBaHne KapOOHATOB B OBITY, MEIHUIIMHE, MIPOMBIIUIEHHOCTH U CEIIHCKOM
XO35MUCTBE.

IlepBoHauyanbHble MOHATHS OO OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHUSIX
yriaepoja (MeTaH, 3TaH, STWJIEH, aleTWIEH, 3TaHOJI, TJIMLEPHUH, YKCyCHas KHCJIOTA).
[IpupoaHble NCTOYHUKHN YTJIEBOJOPOJOB (Yyrojb, HPUPOIAHBIN ra3, HeTh), IPOAYKTHI UX
nepepaboTku (O€H3MH), UX POJIb B OBITY U MPOMBIIIICHHOCTH. [loHsATHE O OMOJIOTHYECKH
BaXKHBIX BEIIECTBAX: J>KUpax, OeJIkaX, YrieBOJaxX — M WX POJM B JKU3HU 4YEJIOBEKa.
MarepuanbHOE €IUHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTMHCHUN.

Kpemnwuii, ero ¢u3ndeckne U XMMHUYECKHE CBOWCTBA, MOJYUYCHHUE W INPUMEHEHUE.
Coenunennsi kpeMHust B npupoae. O6mume npeacrasieHus 00 okcuae kpemuws (IV) u
KpeMHUEeBOW Kuciore. CHIMKATBl, X HCIIOJIb30BaHHE B OBITY, B IPOMBIILICHHOCTH.
Baxknelimme cTpouTeNnbHBIE MaTepUaNbl: KepaMHKa, CTEKJIO, I[EMEHT, O€TOoH,
kene300eToH. [IpoGiaemMbl 6€30IMacHOTO HCIIOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpHaJIOB B
IMOBCEAHEBHOU KHU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpa3loB HEOPraHWYECKUX BEIISCTB, CBOWCTB COJITHOH KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMHA Ha XJIOPUI-MOHBI U HAOJIOJCHUE NPU3HAKOB WX
MPOTEKAaHUsI, OTBITHI, OTpAYKArOIINe (PU3NIECKUE U XUMUIECKIUE CBOMCTBA raJIOTCHOB M UX
CoeIMHEeHUH (BO3MOYKHO MCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB), 03HAKOMIICHUE C 00pa3aMu
XJOpUI0OB (TaJOTEeHUAO0B), O3HAKOMJICHHME C oOOpa3mamMu cepbl M €€ COCHUHCHUSIMU
(BO3MOXKHO HCTIOIB30BaHWE BHACOMATEpHAIOB), HAOIIOACHHE Mporecca OOyTrIMBaHUS
caxapa moJ IEHMCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTBI, M3YYEHHE XMMHYECKHUX
CBOWCTB pa30aBJICHHOW CEPHOW KHCIJIOTHI, IIPOBEICHHE KA4YECTBEHHOW peakIuu Ha
cylib(daT-uoH U HAOJIOJCHUE MPU3HAKa €€ MPOTEKaHMs, O3HAKOMIICHHE C (PU3NYSCKUMH
cBoiictBamMu a3ora, ¢ochopa M HUX COEAMHEHUH (BO3MOXKHO MCIIOJIb30BaHHUE
BHJIEOMATEpHUajIoB), oOpa3uaMu a3oTHbBIX U (GOchOpHBIX YAOOpPEHHUM, NOJTyUYEeHUE,
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coOupaHue, pacrio3HaBaHUE M M3yYEHHE CBOWCTB aMMHAaKa, NMPOBEJACHHE Ka4eCTBEHHBIX
peakmuii Ha WOH aMMOHHS W ¢dochar-uoH W HU3yUYEHHE IPU3HAKOB HUX MNPOTEKAHMS,
B3aMMOJICICTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI € MeEAbl0 (BO3MOXKHO
HMCTIOIB30BAaHUE BHUJICOMATEPUAJIOB), HM3yYEHHE MOJEIEeH KPHUCTAIUIMYECKUX PEHIETOK
anMasza, rpadura, ¢QysiepeHa, O3HAKOMJIEHHE C MPOIECCOM aacopOIuu PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTIJIEM U YCTPOMCTBOM MPOTHUBOras3a, MoJIydYeHHUE, COOMpaHue,
pacno3HaBaHUE M H3YYEHHE CBOMCTB YIJIEKHCIJIONO Tras3a, IPOBEJACHHE Kauye€CTBEHHBIX
peakiuii Ha KapOOHAT M CWIMKAaT-MOHbl M W3Yy4YE€HUE IIPU3HAKOB HUX MPOTEKaHMUS,
O3HAKOMJICHME  C  MPOAYKIMEH  CHUJIMKATHOH  MPOMBINUICHHOCTH,  PEIICHHE
AKCIIEPUMEHTAIBHBIX 3aJ1a4d M0 TeMe «BakHeHIre HeMeTaIUTbl M UX COCTMHCHUS.

MeTajlabl M UX COETHUHEHHUSI

OOmasi xapakKTepUCTHKAa XUMHYECKHUX JJIEMEHTOB — META/UIOB HAa OCHOBAHHHU WX
nosioxkeHus: B Ilepuonnueckont cucreme xumuueckux sneMeHTOB [l 1. MenneneeBa n
crpoeHusi atroMoB. CTpoeHue wmeTajuioB. MeTaluimueckass CBsSI3b W MeTaJJIMyecKast
KpUCTaJUIMYECKasd peleTKa. OJEKTPOXMMHUYECKUN PsJ  HANOPsHKEHUM  METaJUIOB.
dusznyueckue U XUMHYECKUE CBOMCTBA MeTaJuToB. OOIIHE CIIOCOOBI MOTYyUYEeHUs] METAJLJIOB.
[loHsiTe 0 KOPPO3UK METAIIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBbl
(ctranp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX NPUMEHEHHUE B ObITY U IPOMBIIIIICHHOCTH.

[lenmounsle MeTayuibl: TIONOXKEHUE B llepuoauyeckor CUCTEME XHUMHUYECKHUX
anemenTtoB JI. WM. MenneneeBa, CTpOEHHE WX aTOMOB, HAXOXJIEHUE B MPUPOAE.
du3nueckue M XHMMHUYECKHE CBOWCTBa (Ha npuMepe HaTpuss U Kaiaus). Okcuabl U
TUAPOKCHUJIBI HATPUS U Kamusl. [I[puMeHeHne meT0YHbIX METAIIIOB U UX COCTUHECHUM.

[lenmoyHo3eMenbHBIE METAJUIBI MATHUW Y KaJibLMi: TonoxkeHue B [lepuoanueckon
cucreMe xumnueckux snemMeHToB /. 1. MenneneeBa, ctTpoeHue X aTOMOB, HAXO0XKIACHUE
B npupoae. dPusmueckre U XMMHUECKHME CBOWCTBA MarHusi M Kalblus. BaxHenmme
COCMHEHUsT Kaiblusg (OKCHUI, THUAPOKCHH, cojin). JKECTKOCTh BOJBI M CIOCOOBI €€
YCTpaHEHMUS.

AmoMUHUN: noJiokeHue B llepuoanyeckoi cucremMe XxumMuideckux snemenToB [l. U.
MenpeneeBa, CTpOCHUE aTroma, HaxoXJeHue B npupoae. PU3NYECKUE U XUMHUYECKHUE
CBONCTBa aIFOMUHUS. AMGMOTEPHBIE CBOMCTBA OKCH/IA ¥ THAPOKCH/IA AITFOMHUHUS.

Kemnezo: nomoxenue B llepumoamueckor cucremMe XUMHUYECKHx 3neMeHToB . U.
MenpeneeBa, CTpPOCHHUE aroma, HaxoXJeHue B npupoaec. PU3MYECKHEe U XUMHUYECKHUE
cBoiicTBa xene3a. Oxkcuabl, Tuapokcuasl n conu xenesza (II) u xemesa (III), nx cocras,
CBOMCTBA U IIOJIyYCHHE.

Xumuueckuit 3xkcnepumenm:

O3HAKOMJICHHE C OOpas3llaMH METaJIOB M CIUIABOB, UX (PU3UYECKUMH CBOWCTBAMH,
M3y4YEeHUE pE3yIbTaTOB KOppO3UuH METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUC
BHJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaJIbIUs U HATPHUS C BOJIOH

Ctpannua 11 mn3 40



(BO3MOHO HCIIOJIb30BaHUE BUACOMATEPHATIOB), UCCIIEIOBAHUE CBOMCTB >KECTKOU BOJBI,
Mpo1ecca TOPEHUs XKeJjie3a B KUCI0Poae (BO3MOXKHO HCIIOJb30BAHUE BUJIEOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMUA HA MOHBI: MAarHus, Kajablusl, aTIOMUHUS,
nuHka, kene3a (II) m xenesa (III), menm (II), HaOIrO/IEHWE W OIKMCAHWUE MPOIIECCOB
OKpaIlIMBaHUS TIJIAMEHU HMOHAMH HATPUS, KU W KaJbIHs (BO3MOYXHO HCIOJIb30BaHUE
BHJIECOMAaTEPHUAJIOB), HCCIEOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA AaTIOMUHHUS U
TUAPOKCHIA IIMHKA, pEIIeHHE OJKCIIEPUMEHTAIBHBIX 3amad 1o Teme «Baxueiimme
METaJUThl U UX COCTUHEHUSD.

XHMMHS U OKPYKAK0Iasi cpeaa

BemectBa m Marepuanbsl B NOBCEOHEBHOM JKH3HHM 4eJIOBEKa. be3omacHoe
WCTIOIB30BAaHUE BEIIECTB M XHWMHUYECKHX peakiuid B ObiTy. IlepBas momomp mpu
XUMHYECKUX 0XKOraxX U OTPaBJICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpy»Kawlleld cpenbl (mpeaenbHas JIomycTUMas
KOoHLeHTpaus BemecTs, nanee — [IJIK). Ponp XxuMmum B pemieHHM 3KOJOTHYECKUX
mpooeM.

Xumuueckuu Ixkcnepumenm:

M3ydeHHe O00pas3loB MaTepUaloB (CTEKJIO, CIUIaBbl METa/UIOB, IOJMMEpPHBIE
MaTepHuaibl).

Mesrcnpeomemmnwie ceéazu

Peanuzaums MexXnpeaMeTHbIX CBsI3€M MNpuU  M3yYeHUM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSITHM, TaK
U TIOHSTUH, SBISAIOIIMXCS CHUCTEMHBIMHU JJI1 OTIEJIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOI'O IUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIEC TOHSITHS: HAay4YHBII (DakT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalIu3, CHUHTE3, Kilaccu(ukauus, NEePUOJUYHOCTh, HAOIIOJEHUE, JKCIIEPUMEHT,
MOJICIUPOBaHUE, W3MEPEHHE, MOJEib, SBJICHUE, IMApPHUKOBBIM 3(PdeKT, TexXxHOoIOoTusl,
MaTepHaIbl.

dusuka: MaTepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJWUJ, H30TOIHI,
PaaMOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsifl, TPOBOJHHUKH, MOIYIPOBOJIHUKU,
TUDJIEKTPUKHU, (POTOSIIEMEHT, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHE BEIICCTBA,
ras, pacTBOp, pPacTBOPUMOCTb, KPUCTAUIMYECKAs PEHIETKa, CIUIaBbl, (HU3NIECKUC
BEJIMYMHBI, E€IWHULIBI HU3MEPEHMsI, KOCMHYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Counnue.

buonorusa: ¢orocunres, npixanume, Owuocdepa, IKOCUCTEMA, MHUHEpPAIbHBIC
yI0OpeHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpaNIbl, TOPHBIE IMOPOAbI, ITOJIE3HBIC
HCKOITaéMbl€, TOIIJINBO, BOJHBIE PECYPCHI.

CrpaHuua 12 13 40



INJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMUWHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pe3ylabTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs JOCTHUTAKOTCS B XOJE OOyYCHUS
XAMHU B EJIMHCTBE YYEOHOW W BOCHHUTATEILHOW MAEATEIBHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH POCCUHCKHUMH
COIIMOKYJIbTYPHBIMH UM JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMU, NPHUHSATHIMH B OOIIECTBE MpaBWJIaMH W HOpPMaMu
MOBEJACHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COITMATH3AIIUHA 00y YarOIIUXCSl.

JInyHOCTHBIE pE3yJIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOUM MMO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAIIMN U pacIIUPEeHUE ONbITA JICATSIIFHOCTH HAa €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY W HAyYHOMY HACJIEIUIO, TOHUMaHUS
3HAYCHUS] XUMHYCCKOW HAYKH B KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAJICTh JOCTOBEPHOW HH(pOpPMAIUCH O
MEPEIOBBIX JOCTHKCHHUSIX U OTKPBITUSIX MUPOBOU M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00
YCTPOWCTBE MUpaA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUA:

MPEJICTABIIEHUS O COLMAJIbHBIX HOPMaxX U MpaBUIaX MEXKJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHOUCCIEIOBaTEIbCKOW, TBOPUECKONW U JPYTUX BUAAX ACITEIIHLHOCTH,
FOTOBHOCTU K pPa3HOOOpPa3HOW COBMECTHOM JESTEIbHOCTH MpPH BBINOJHEHUN YYEOHBIX, MO3HABAaTEIbHBIX 3ajady,
BBITIOJTHEHUN XWUMHYECKHUX OKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IIPOCKTOB, CTPEMJICHHUS K B3aUMOMOHHUMAHUIO U
B3aUMOIIOMOII B MPOIIECCE ITOM yueOHOH NeATEeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEIACHUE U IMOCTYNKU CBOUX
TOBApHUIIEH C TMMO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI MOCIIECTBUM MOCTYIIKOB;

3) HEeHHOCTHU HAYYHOI'O NMO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEJCTABIICHUS O BEIIECTBE U XHUMHYECKOW pPEaKIHU, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U COCTABIISIFOIIME OCHOBY JJIsl TIOHUMAHUS CYIIHOCTH HAayYHOW KapTUHBI MUpPA, MPECTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aUMOCBS3IX YEJIOBEKA C MPUPOTHOU Cpedod, O pOId XUMHUH B
MMO3HAHUU 3TUX 3aKOHOMEPHOCTE;
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MO03HaBaTEJIbHbIE MOTUBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUN MO XMMHUH, HEOOXOAUMBIE 151 OObsICHEHUS
HaOJIIOTaeMBIX TPOIIECCOB W SIBJICHHUH, IMO3HABATEIBLHOW, MHPOPMAITMOHHONW W YWUTATEIIBCKOW KYJIBTYpPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSATEIBbHON paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, HOCTYIHBIMU TEXHHYECKUMU
cpencTBaMu HHPOPMAITUOHHBIX TEXHOJIOTHI;

MHTEpeC K OOYYCHHIO M MO3HAHWIO, JI0O003HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K €aMOOOpa30BaHHIO,
MIPOEKTHON M HCCJIEI0BATENbCKON IESITEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS OOy4YEHHs B
JaJIbHEHIIEM;

4) popMUpPOBaAHMSA KYJIbTYPHI 310POBbS:

OCO3HAaHHUE LIEHHOCTHU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHMUS K CBOEMY 3J0POBbIO, YCTAaHOBKM Ha 3J0pOBBII 00pa3
’)KM3HHU, OCO3HAHUE IOCJIEJICTBUM U HENPUATHE BPEIHBIX MPHUBBIUEK (YMOTPEOJICHUSI aJIKOTOJs, HAPKOTUKOB, KYpPEHH:),
HEOOXOJIMMOCTU COOJIIOJICHUSI TTPAaBUJI OE€30MaCHOCTH MpHU OOpallleHUH C XUMUYECKUMH BEILIECTBAaMU B OBITY U pealbHOU
JKU3HU;

5) TpyA0BOIro BOCIIUTAHUS

MHTEpPEC K MPaKTUIECKOMY HM3yYEHHIO Ipodeccuii m Tpyaa pa3iIndHOrO poOJa, YBaKEHHUE K TPYAYy M pe3yabTaraM
TPYZIOBOH NESATENBLHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUW IO XMMHH, OCO3HAHHBINA BBIOOD
WHAUBUAYAJIbHONW TPAeKTOPUH MPOJOJDKEHUSI 0Opa30BaHUsI C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW mpodecCuOHATbHONW JESITEIILHOCTH U Pa3BUTHUS HEOOXOJIUMBIX
YMEHHUI, TOTOBHOCTb aJallTUPOBATHCS B IPO(ECCUOHAIIBHOM cpee;

6) 3K0JIOTHYE€CKOIr0 BOCIIMTAHUS:

AKOJIOTUYECKH 1I€JIe€CO00pa3HOe OTHOLIECHUE K MPUPOAE KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS,
MOHMMAaHWE LEHHOCTH 3J0pOBOro M 0Oe3omacHOro obpasza >KW3HHM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(bU3MIEeCKOMY M TICUXHYECKOMY 3J0POBBIO, OCO3HAHHWE ILIEHHOCTH COOJIFOICHUS IPaBMJI O€30IMMAcCHOTO TMOBEICHUS TIPH
paboTe ¢ BelecTBaMH, a TAK)KE€ B CUTYaIHMsIX, YTPOKAIOIIHNX 3/IOPOBBIO U KU3HU JIFOJCH;

CIIOCOOHOCTH TPUMEHATH 3HAHWS, NOJyYaeMble NPU HN3YUYCHUH XWUMUH, IJI PEIICHUs 3ajad, CBS3aHHBIX C
OKpY’Kalolle MPUPOJTHON Cpeaod, sl TOBBIIICHHUS YPOBHS SKOJOTHYECKOW KYyJIBTYpbl, OCO3HAHHS TJIOOAIBHOTO
XapakTepa 3KOJIOTUYECKUX MPOoOJeM U IMyTed MX PElIeHHs MOCPEJACTBOM METOJ0B XUMHH, SKOJIOTHMYECKOTO MBIIUICHHUS,
YMEHUs PyKOBOJICTBOBAThCsI UM B ITIO3HABATEJIbHON, KOMMYHUKAaTUBHON U COLIMAJIbHON ITPAKTHKE.
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METANPEAMETHBIE PE3YJIBTATHBI

B cocTtaBe MeTanpeaAMeTHBIX PE3yJIbTAaTOB BBIJICISIOT 3HAYUMBIC TSI (DOPMHUPOBAHHS MHUPOBO33PEHHUST OOIICHAYYHBIC
MMOHATHUS (3aKOH, TEOPUsI, IIPUHITUT, TUTIOTE3a, (PaKT, cUCTEMa, ITPOIECC, SKCIIEPUMEHT U APYTOe.), KOTOPHIE UCTOIb3YIOTCS
B C€CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMEeTaxX W II03BOJISTIOT HAa OCHOBE 3HAHWM W3 ATHX NpeaMeToB (OpMHUPOBATH
MpEJCTaBJICHUE O IIeJIOCTHOM HAay4YHOW KapTHHE MHpa, U YHUBEpPCAJIbHbIE Yy4deOHbIC NCHCTBUs (MO3HABaTEIIbHBIC,
KOMMYHUKATUBHbBIE, PETYJISITUBHBIC), KOTOphle obOecrneunBatoT (POPMUPOBAHHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JesITeIIbHOCTH.

ITo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA

Ba3oBble JJoruuyeckKue JeiicTBHA:

YMEHUSI UCMOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUM 3HAHUN: PACKPBIBATH CMBICIT XUMHUUYECKUX
MOHSATUN (BBIACISITh UX XapaKTEpPHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMHU MOHSITHSIMH), HUCIOJIb30BaTh
TIOHATHUS JJIsI OOBSICHEHUsI OTACIbHBIX (PAKTOB W SIBIICHHH, BBIOMpPATh OCHOBAHUS W KPUTEPUH I KiacCU(HUKAIIUU
XAMHYSCKUX BEIIECTB M XHWMHUYECKHX PEAKIUH, yCTaHABIMBATh IPUYWHHO-CJIEICTBEHHBIC CBS3U MEXKIYy OOBEKTaMU
W3Y4YEHUs, CTPOUTH JIOTUUYECKHUE pacCyXACHUs (MHAYKTUBHbIC, JEAYKTHUBHBIC, II0 aHAJOTUH), JeJiaTh BBIBOJBI U
3aKJIIOYCHUA;

YMEHHE NMPUMEHSTh B MPOIIECCe MO3HAHUS TOHSATHS (MIPEIMETHBIE U METalpeIMETHbIC), CHMBOJIIMYECKUE (3HAKOBBIE)
MOJEJIA, UCTOJb3yeMble B XUMHHU, NPEOOpPa30BBIBATH IIMPOKO TMPUMEHSIEMbIE B XUMUHM MOJEJIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIEMEHTA), XUMHUYecKas (GopMysia M ypaBHEHHE XUMHUYECKON pEakluu — IPU PEIICHUU
y4eOHO-IMO3HABATEIbHBIX 33124, C YUETOM 3TUX MOJICIBHBIX MPEACTABICHUN BBISABIISTH U XapaKTEPU30BaTh CYIIICCTBEHHbBIC
MPU3HAKU HU3Yy4YaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB M XUMHUECKHUX PEAKIHM, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CJIEACTBEHHBIE CBSI3U U MPOTUBOPEUHS B U3Yy4aeMBbIX MPOIIECCaX U SIBICHUSIX.

Ba3oBble uccieaoBarejbCcKHe JelicCTBUA:

YMEHHUE UCTOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JJIsI
(hbopMHUpOBaHHS THIIOTE3HI TT0 MPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKIICHUI;
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NMpUOOpETEHNE OMbITa 1O TUIAHHUPOBAHUIO, OPTraHU3allMM M MPOBEICHUIO YYECHHYECKUX JKCIICPUMEHTOB, YMEHHUE
HaOJIIO1aTh 3a XOJIOM ITPOILIECCa, CAMOCTOSITEILHO MPOTHO3UPOBATH €T0 Pe3ybTaT, (POPMyITUpOBATH 0OOOIIICHUS U BHIBOIBI
10 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, HCCIICIOBAHMS, COCTABISITh OTYET O MPOJIEIAaHHOMN padoTe.

Padora ¢ ungpopmanmeii:

YMEHHE BBIOMpPATh, aHAIIM3UPOBATH U MHTEPIPETUPOBATH MH(DOPMALIMIO PA3IUYHBIX BHIOB U (OPM OpEeACTaBICHUSA,
MOJIy4aeMyl0 M3 pa3HBIX HMCTOYHHUKOB (HAyYHO-TOMYJSIpHAs JIUTEpaTypa XHUMHUUYECKOTO COJIEp>KaHHs, CIPaBOYHbBIE
rocobusi, pecypcsl UHTEpHETa), KPpUTUYECKH OLIEHUBATH MPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE MPUMEHSATHh Pa3jIWyHble METOJbl M 3aIllpoChl NPU MNOUCKE M 0TOOpe MHGOpPMALMU U COOTBETCTBYIOILIMX
JTaHHBIX, HEOOXOAUMBIX JIs1 BBIIIOJHEHUS YU4€OHBIX 1 MO3HABATEJIbHBIX 3aJ1a4 ONPEIeIEHHOrO TUIIa, IPUOOPETEHUE ONBITA
B 00JIaCTU HCIOJB30BaHUsl WHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIBTYpOl aKTHBHOTO
HCTIOIL30BAHUS PA3JIMYHBIX TMOMCKOBBIX CHCTEM, CAaMOCTOSITEIIbHO BBIOMpPATh ONTHUMAIBHYIO (OpPMY IIPEICTABICHHUS
nHGOpPMAINU U WLUTFOCTPUPOBATH pellaeMble 3a1a4i HECIIOKHBIMH CXEMaMU, IuarpaMMamMu, ApyruMu (popmamu rpaduku
A UX KOMOMHAIIASIMU,

YMEHHE MCIIOJI30BaTh U aHAIIM3UPOBATH B MPOIECCE YIEOHOW U MCCIEIOBATEIIFCKON AESITEIbHOCTH HH(POPMAIUIO O
BIIMSIHUY MIPOMBIIIIJICHHOCTH, CEJIBCKOTO XO35MCTBAa U TPAHCIIOPTAa Ha COCTOSTHUE OKPYIKAIOMIEH MPUPOTHON CpeIbl.

KoMMyHHKaTHUBHBbIE YHHMBepPCaJIbHbIe YUeOHbIe 1eiicTBUA:

YMEHUS 3aJlaBaTh BOMPOCHI (B XOJi€ uajiora u (M) JUCKYCCHUH) MO CYIIECTBY 00CYkKaaeMOU TeMbl, (hOpMYyITUPOBAThH
CBOM IPEIJIOKEHUSI OTHOCUTEIILHO BBIIIOJIHEHUSI IIPEJIOKEHHON 3a/1a4u;

YMEHHUS IIPE/ICTABIISATh NOJIYyUYEHHBIE PE3yJIbTaThl IO3HABATEIbHON E€SITEIBHOCTH B YCTHBIX M IIHUCBMEHHBIX TEKCTaXx;
JIeJIaTh TPE3CHTAIIMI0 PEe3yIbTaTOB BBHITIOJHEHHUS XMMHUYECKOTO SKCIEpUMEHTa (J1abOpaTOpHOTO OIbITa, Ja00paTOpHOM
paboThI MO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, yYEOHOTO MPOCKTA);

YMEHHUS YYEOHOTO0 COTPYIHHUYECTBA CO CBEPCTHHKAMHW B COBMECTHOM ITO3HABATEJILHOM W MCCIIEI0BATEIbCKOMN
JIESITeIbHOCTH TMPU PEIICHWH BO3HUKAIONIMX IMPOOJEM Ha OCHOBE yd€Ta OOIMX HMHTEPECOB M COTJIACOBAHUS IO3ULIHH
(obcyxneHuss, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPJAHUHAIMS COBMECTHBIX JICHCTBUHA, ONPE/ICIICHUE KPUTECPHUEB
10 OILICHKE KauyeCTBAa BHIMIOJIHEHHOHN paOOTHI U APYyTHE).

PeryasiTuBHble YHUBepcaJbHble y4yeOHbIe 1elCTBUA:
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YMEHHE CaMOCTOSATEIbHO OIpPEAEATh LEeNAu ASITEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISATH, KOHTPOJIUPOBATh U IPHU
HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOKO JICSATEIHLHOCTD, BEIOUpATh Hanbosee 23 PEeKTUBHBIE CTIOCOOBI PEIICHUST YYeOHBIX 1
MO3HABATEJbHBIX 3aJ1a4, CAMOCTOATEJIBHO COCTABJISITh WJIM KOPPEKTUPOBATh IPEII0KEHHBINH AJITOPUTM JEHUCTBUH HpHU
BBIMIOJTHEHUH 33IaHUM C YU4ETOM TMOJTyUYCeHHUS HOBBIX 3HAHUI 00 M3y4aeMbIX O0OBEKTaX — BEIIECTBAX U PEAKLHSIX, OLICHUBATH
COOTBETCTBHE IIOJIyYEHHOI'O pe3yibTaTa 3asBJICHHOM LE€JIM, YMEHHWE HCHOJb30BaTh W AHAIM3UPOBATH KOHTEKCTHI,
rpeiaraéMble B YCIOBUM 3aJaHUH.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJIbTaTOB II0 OCBOEHHUIO OOS3aTEIBHOTO COJEpP)KaHUsS, YCTAaHOBJIIEHHOTO JaHHOM
(denepanbHOi paboueil mporpaMMol, BBIIEISIIOT: OCBOCHHBIE OOY4YalOIIMMHCS Hay4HbIE 3HAHUsS, YMEHHUS M CIHOCOOBI
JiecTBUH, cienu(ruuecKre UIsl TPeAMETHON 00nacTu «XUMHUsD», BUJIbI JE€SITEILHOCTH MO MOJTYYEHHUIO HOBOI'O 3HAHUS, €TO
WHTEpIpETalU, TpeoOpa30BaHUIO U MPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUsIX.

K koniy oOydenus B 8 ki1acce npeamMeTHbIe pe3yabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTH
y 00y4Yarommuxcst yMEHHIA:
. pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUN: aTOM, MOJIEKYJla, XUMHUYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, CMeCh (OJHOPOJHAsT M HEOJHOPOJHAas), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas W MOJIEKYJIsIpHas
Macca, KOJIM4ECTBO BEIIECTBA, MOJb, MOJISIpDHAs Macca, MaccoBasi JOJs XUMHUYECKOr0 3JIEMEHTa B COEIMHEHUH, MOJISPHBIN
00BEM, OKCHI, KHCIIOTa, OCHOBAHHME, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCJICHHUS, XHUMHUYECKas peaKIus,
KJ1accU(UKaALUS PEeAKIUN: peakKUUu COCAUHEHUsS], PEAKIIMN PA3JIOKEHUsI, PEaKIIMU 3aMEIIEeHHUs], peaKMu OOMeHa, IK30- U
SHJIOTEPMUYECKHE PEAKIIMHU, TEIUIOBOM 3((EKT peakluu, sApO aToma, JIEKTPOHHBIM CJIOM aroma, aTOMHas OpOuTalb,
paauyc atroMa, XMMHYECKasi CBs3b, MOJISIpHAs U HEIOJISIpHAasi KOBAJIEHTHAsl CBsI3b, MOHHAsI CBSI3b, UOH, KaTHOH, aHWOH,
pacTBOp, MaccoBast J0JIs1 BellecTBA (IIPOLIEHTHAsI KOHLIEHTpAIUs) B pacTBOPE;

° WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHWYECKNX IIOHATUN U IIPUMEHSTH OTH NOHATHUS IIPHA ONMCAHUHN BEILIECTB
U UX MPEBPaAICHUN;

o HCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIUKY JJIs1 COCTaBJIEHUSI ()OPMYJI BELLIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUIM;

. OIIPEJIeNISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSAX, CTENEHb OKHUCJICHHUS DJIEMEHTOB B

6I/IHapHI>IX COCIUHCHUAX, IMNMPUHAMICIKHOCTb BCIICCTB K OHpeIIeJ'IéHHOMy KJ1accy CO@I[I/IHQHI/Iﬁ 1o (bopMynaM, BHJT
XUMUYESCKOH CBSI3H (KOBaJ'IeHTHa}I " I/IOHHaH) B HCOPIraHNMYCCKUX COCAMHCHUAX ]
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J packpbeiBaTh cMbica [lepuoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE ITEPUOINIECKONU
3aBUCHMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB OT WX IMOJIOKeHUs B lleproamyeckoid cucreMe, 3aKOHOB COXPaHEHHS
MaccChI BEIIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYSHHS, 3aKOHa ABOTaApO;

. OINMCBHIBATh U XapaKTepu3oBaTh TabIuuHyto ¢popmy Ileproanueckoil cuCTeMbl XUMHUYECKHUX 3JIEMEHTOB: pa3jiinyarh
MOHATHUS «rjiaBHasi moarpynmna (A-rpynma)» u «mnodounass noarpynna (b-rpymnma)», manple u OOJbIINE TEPHUOIBI,
COOTHOCUTH OOO3HAaY€HHUs, KOTOpble HMMeroTcs: B Tabnuue «llepuonuyeckas cucrema xumuudeckux siemeHTtoB . .
MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOSCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsif sijpa, ooIee
YHCIIO JICKTPOHOB M PACIPEACICHUE UX MO JIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIMPOBATH XMUMUYECKUE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE peaknuu (M0 YHCIy |
COCTaBY YYaCTBYIOIINX B PEAKIINH BEIIECTB, IO TETIIOBOMY (D PEKTY);
. XapaKTepU30BaTh (OMHCHIBATH) OOIME XHWMHYECKHE CBOWMCTBAa BEIISCTB pAa3lIMUHBIX KIIACCOB, ITOATBEpPKIast

ONMCaHuE NMPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUN;

° MNPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAaUYECTBEHHOIO COCTaBa, BO3MOXXHOCTH MPOTCKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3JIUUYHBIX YCIOBUSAX;

° BBIUUCIISITh OTHOCHUTEJIBHYI) MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJII0O XHMHYECKOTO
arieMeHTa 10 (GopMyJie COSIUHEHHS, MAacCCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MPOBOJAUTH PACUYETHI IO yPaBHEHHUIO
XUMHUYECKON PEaKIIH;

° IOPUMCHATbL OCHOBHBIC OIICpalnu MBICIIUTEIBHOMU ACATCIIBHOCTH — aHAJIW3 U CHHTC3, CPAaBHCHUC, 0606HICHI/IC,
CUCTCMATHU3allHIO, KJIaCCI/I(bI/IKaI_II/IIO, BBIABJICHHUC ITPUYMHHO-CIICIACTBCHHBIX CBsI3EH — s N3Yy4YCHUS CBOMCTB BEIIECTB H
XHUMHUYCCKHUX pCaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHUA — Ha6J'IIO,Z[CHI/Ie, U3MCPCHHUC, MOACINPOBAHUC,

AKCIIEPUMEHT (PCaTbHBIN U MBICJICHHBIH );

. CJIe/IOBaTh MpaBUJaM MOJIB30BAHUS XUMHYECKOW MOCYAO0N M Ja0OpaTOpHBIM O0OpPYyAOBAHHWEM, a TAaK)Ke IpaBUIIaM
o0pallleH!s C BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKIHUSIMH IO BBINOJIHECHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB IO
MTOJIyYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEHISCTB (BOIOPOAa U KHUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONIPEACIEHHOM
MacCcOBOU JIoJIell pacTBOPEHHOIO BEIIECTBA, TUIAHUPOBATh U MPOBOJUTH XUMHYECKUE SKCIIEPUMEHTHI 10 PacO3HABAHHIO
PacTBOPOB HIEJIOYEH U KUCJIOT C MOMOIIbIO HHAMKATOPOB (JIakMYyC, (heHoIpTaTIenH, METUIIOPAHK U JPYTHUE).
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K xonity oO6yuenuss B 9 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh CPOPMUPOBAHHOCTH Y
00yJaroInuXCcsl YMEHUI:

° pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITUN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJia, MOH, KATUOH, aHUOH,
MIPOCTOE€ BEIIECTBO, CJIOXXHOE BEIIECTBO, BAJIECHTHOCTh, 3JICKTPOOTPHULATEILHOCThb, CTENECHb OKHWCIICHUS, XUMHUYECKas
peakuus, XWUMHYECKasi CBsA3b, TEIUIOBOW dSPGPEKT peakluu, MOJIb, MOJSIPHBI 00BEM, pacTBOp, DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOIMAIMS, PEaKIIM UOHHOTO OOMEHa, KaTallu3aTop, XUMHYECKOE pPaBHOBECHE,
oOpaTuMble W HEOOpaTUMBbIE PEaKIIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKHCIUTEIIb, BOCCTAaHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHHUE, aJJIOTPONUsi, aM(POTEpHOCTh, XUMHUYECKasl CBSI3b (KOBaJCHTHAsI, HOHHAs, METAJUIMNYECKas),
KpUCTaJJIMYECKasi pPEemETKa, KOPpO3Wsi METAJJIOB, CIUIaBbl, CKOPOCTh XMUMHYECKOW peaKlUUH, IPEAEIbHO I0NyCcTUMAs
konueHtpanus [TJIK BemiecTBa;

o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHWYECKNX ITIOHATUN U IPUMEHSTH OTHU NOHATHUS IIPU ONIMCAHUHN BEILIECTB
1 X IPEBPAILCHUN;

o HCIIOJIb30BaTh XMMUUYECKYIO CUMBOJIUKY JJIs1 COCTaBJIEHUST (POPMYJI BEILIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUM;

o OIIPEAEIIATh BAJIECHTHOCTh M CTEIEHb OKMUCIEHUS XHUMHYECKHX DJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa,

MIPUHAJUIE)KHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIWHEHUH 1o (opmyiiaM, BUJI XUMHUUYECKOM CBsI3M (KOBaJICHTHAs,
MOHHAasl, MEeTaJUIMuecKasi) B HEOPraHMYECKUX COEAMHEHMUSIX, 3aps/ MOHA 110 XMMHUYECKOH ¢opMyJlie, XapakTep cCpelbl B
BOJHBIX paCTBOpPAaX HEOPTAHUYECKUX COCAUHECHUM, TUM KPUCTAIUIMYECKON PEIIETKH KOHKPETHOT'O BEIIIECTBA;

° packpsiBaTh cMmbIci [lepuoanueckoro 3akoHa J[. 1. MenaeneeBa u IEMOHCTPUPOBATH €r0 IIOHUMAHUE: OIIMCHIBATh U
XapakTepu3oBaTh Ta0auuHyro ¢opmy Ilepuoamueckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3JIMyaTh MOHSTHUS «TJIaBHas
noarpynmna (A-rpymnna)» u «odounas noarpynna (b-rpynna)», Manbsie u 60abIINE TTEPUOJBI, COOTHOCUTh 0003HAUEHUS,
KOTOpPhIE WMEIOTCS B IEPHOJMYECKONW TaONHMIE, C YHCIOBBIMHU XapaKTEPUCTHKAMH CTPOCHHS AaTOMOB XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsif AApa, OOIee YUCIIO IIEKTPOHOB M PACHPEICIICHUE WX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH
0011e 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB AJIEMEHTOB M MX COCIMHEHUU B IIpelenax MajbIX MEPHUOJOB U TJIaBHBIX
MOATPYIII C Y4ETOM CTPOEHHUS UX aATOMOB;
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. KJIaCCU(UIIMPOBATH XMUMHUYECKUE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE peaknuu (10 YHCIy |
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3((EKTy, MO0 U3MEHEHUIO CTEIICHEH OKHMCICHHS XUMHUYECKUX
AJIEMEHTORB);

. XapakTepu3oBaTh (OMHUCHIBATh) OOIIMEe U CrenU(DUUECKHEe XHUMUYECKUE CBOMCTBA TPOCTHIX M CIIOXKHBIX BEIIECTB,
MOJITBEPIK/1asl ONMMCAaHUE MPUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIIHil;

o COCTaBJISITh YPABHEHUSI SJICKTPOJUTHYECCKON TUCCOLUAIUU KHUCIIOT, IICJIOYEH U COJIEM, TMOJHBIE U COKpAIIEHHBIC
YpPaBHECHUS peaKIMii MOHHOTO OOMEHA, YpaBHEHUSI PEaKIIMii, MOIATBEPKIAIOMINX CYIIECTBOBAHHE T'C€HETUUYCCKOU CBSI3HU
MEXy BEIISCTBAMU PAa3JIUYHBIX KIIACCOB;

. pPacKpBIBAaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU ITOCPEICTBOM COCTABJICHUSI AJIEKTPOHHOTO
OaJraHca dTHX PeaKIIUii;

. MPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT HMX CTPOCHHUS, BO3MOXXHOCTH MPOTEKAHHUS XHUMHYECKUX
MIPEeBPAILEHUM B PA3JIMYHBIX YCIOBUSIX;

. BBIUYHCIIATE OTHOCHUTEIBHYIO MOJICKYJSPHYIO W MOJISIDHYIO MAacChl BEIIECTB, MAacCCOBYIO OO XHMHUYECKOTO
sJeMeHTa 1o (opMysie COeOWHEHHUs, MACCOBYIO JOJIIO BEIIECTBA B PAcCTBOPE, MPOBOAWUTH PACUETHI 10 YPABHECHUIO
XUMHUYECKON PEaKIIUH;

. coOII0AaTh NpaBuja IOJIb30BAHUSA XMMHUUYECKOM IOCYIOM M 71a00paTOpHBIM OO0OpyJAOBaHHEM, a TAaKKe IpaBUIIa
o0pallleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKILHUSIMH IO BBINOJIHEHHUIO JIAOOPATOPHBIX XUMHYECKHUX OIBITOB IO
MOJIy4YEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

. MPOBOAUTh PEAaKIMH, MOATBEPKIAAIONINE KAaYECTBEHHBIM COCTAaB Pa3IMYHBIX BEIISCTB: PACIO3HABATH OMBITHBIM
nmyTéM XJIOpHA-, OpoMHA-, HOOUA-, KapOoHaT-, docdar-, cumukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS H
MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX BEIIECTB;

L IPUMCHATH OCHOBHBIC OIICpallkn MBICIIUTEIBHOMN ACATCIIBHOCTH — aHaJIu3 W CHHTC3, CpaBHCHUC, 0606HICHI/IG,
CUCTCMATHU3alllI0, BBLIABJIICHUC MIPUYMHHO-CIICACTBCHHBIX CBsI3el — I U3YyYCHUA CBOMCTB BCIICCTB M XHMHUYCCKHX
peaKuHﬁ, CCTCCTBCHHO-HAYYHbBIC MCTOJAbI IIO3HAHUS — Ha6J'IIO,Z[eHI/Ie, U3MCPCHHUEC, MOACIIMPOBAHUC, OKCIICPUMCHT

(peasibHBIN 1 MBICTICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBO 4acoB
Ne HaumeHoBaHMe pa3iejioB 1 JieKTpoHHbIe (1M pOBbIE)
KoHTpoJbHBIC IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero oOpa3oBaTeJIbHbIE pecypchl
padoThI padoThl
Paznen 1. IleppoHavaibHbIe XMMUYECKHE MIOHATHS
XuMHsT — BakHast 001aCTh

11 €CTCCTBO3HAHUS U 5 5 Bubnuoreka IJOK

) OPaKTUYECKON AESITEIbHOCTH https://m.edsoo.ru/7f41837¢

qejoBeKa

12 BemecTBa u xumuaeckue 15 1 bubmmoteka [IOK

' peakuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paznen 2. BaskHeilinne npeacraBuTe M HEOPraHUYECKNX BelllecTB
21 Bosnyx. Kucnopoa. I[lonstue 6 Bubmunoreka LIOK

) 00 oKcHIax https://m.edsoo.ru/7f41837¢
29 Bopopox.Ilonstue o kuciaorax 3 1 bu6mmoreka LIOK

) M COJISAX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonsiTHe 00 5 | Bubnuoreka IJOK

’ OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 5 bubnmoteka IIOK

' HEOPraHM4YEeCKUX COETUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paznenry 30

Pasznea 3. Ilepuoaunueckmuii 3akoH u Ilepuoanyeckas cucrema xumunueckux jiemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
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Xumuueckast ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peaknumn

INepnognyecknii 3aK0H U
31 [Nepnonuueckast cuctema 7 Bu6mmoreka IIOK
' XUMHUYECKHUX 351eMeHToB /[I. 1. https://m.edsoo.ru/7f41837c¢
Menneneea. CTpoeHHE aToMa
XuMHyeckast CBsI3b.
3.2 OKHUCIUTEIIBHO- 8 1 Butymorexa OK
) https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
Bbubnuoreka IJOK
Hroro no pasneny 15 https:/m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubamorexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO HACOB I10 68 5
ITPOTPAMME
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IMOYPOYHOE IINIAHUPOBAHHE

8 KVIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Hara
Ne uudposbie
Tema ypoka KonTpoabnblie | [lpakTudeckn U3Y1CH
n/m Bceero o0pa3oBaTeJIbHbIE
padoThI e padoThI s
pecypchl
IIpenmer xumun. Ponnbs XUMUHM B 5KU3HU bubmorexa LOK
1 P ) 1 https://m.edsoo.ru/ff0d210
yeJIOBEKa. Tela U BelecTBa .
Bubnuoreka IOK
2 IToHsTHE 0 METOAAX TTIO3HAHUS B XUMUU 1 https://m.edsoo.ru/ff0d227
e
[MpakTnueckas pabora Ne 1 «IIpaBuna
a00ThI B 1a00paTOPHHU U IIPUEMBI BuGmorexa IIOK
3 p patop P 1 1 htps:/m.edsoo.ru/f0d23d
oOpareHus ¢ 1adbopaTOpPHBIM .
000pynOBaHUEM) -
bubnuoreka [JOK

Yucrtele BemecTtBa U cMmecu. CmocoOs!
4 . 1 https://m.edsoo.ru/ff0d26¢
pasaeneHus: cMecei

a

IIpaktuueckas pabota Ne 2 «Pa3znenenue Bubmmoreka LIOK
5 cMmeceil (Ha mpuMepe OYUCTKHU MOBapeHHOU 1 1 https://m.edsoo.ru/ff0d28¢
COJIN)» 8
Butnuoreka [JOK
6 ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2a6
c
XUMHUYECKHUE JIEMEHThI. 3HaKU (CUMBOJIBI) budmorera [IOK
7 ' 1 https://m.edsoo.ru/ff0d2be
XHMHUYECKHUX DJIEMEHTOB 3
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Bu6muoreka IIOK

BCIICCTBA 110 YPABHCHHUAM XUMUYCCKUX

8 IIpocThle U ClOXHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a6
c
Bubnuoreka IJOK
9 ATOMHO-MOJEKYJIIPHOE YUCHHUE https:/m.edsoo.ru/ff0d2d5
0
3aKOH IIOCTOSTHCTBA COCTaBa BEIISCTB. Bbubnuoreka [JOK
10 Xumnaeckas popmyna. BanenTHocTh https://m.edsoo.ru/ff0d2ea
aTOMOB XMMHUYCCKHX 3JICMCHTOB S
Bu6mmnoreka ITOK
OTHOCHUTEIbHAS aTOMHAsi Macca.
11 https://m.edsoo.ru/ff0d323
OTHOCHUTENbHAA MOJISKYJISIpHAsI Macca .
bubmmoteka [IOK
MaccoBasi 10J1s1 XUMHYESCKOro 3JIEMEHTa B
12 https://m.edsoo.ru/ff0d350
COCTUHECHUH .
KonnuecTBo BemectBa. Moisis. MonsipHas Bubmiorexa IIOK
13 https://m.edsoo.ru/ff0d523
macca
0
bu6mmoreka IIOK
dusznyecKkre U XUMHUYECKHE SIBIICHUSL.
14 https://m.edsoo.ru/ff0d37f
Xumuueckasi peakius a
Bbubnuoreka IIOK
[Ipu3HaKy U yCIOBHS MPOTSKAHUS
15 . https://m.edsoo.ru/ff0d3al
XHUMHYECKUX PEAKITUIA 6
Bu6muoreka IIOK
3aKOH COXpaHEHMSI MacChl BEIIECTB.
16 https://m.edsoo.ru/ff0d3b8
XuUMHUYECKUE ypaBHEHUS 3
17 Brruncienus: koaudecTBa, MacChl Bubnuoreka IOK

https://m.edsoo.ru/ff0d570
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peaxmit

8

Krnaccudukamuss XHMHYECKUX pEeaKIUi

Bbubnuoreka [JOK

18 (coenuHeHMs, pa3JIOKEHUSI, 3aMEIIICHHUS, https://m.edsoo.ru/ff0d3{3
oOMeHa) 4
M. B. JIoMOHOCOB — y4E&HBI- Bbubmmoreka LIOK

19 SHIMKIIoNneaucT. O000IIEHE U https://m.edsoo.ru/ff0d40c
cUCTEMAaTU3ALUs 3HAHUN 4
KontpomnbHas padora Nel o Teme Budmorexa LIOK

20 https://m.edsoo.ru/ff0d429
«BerecTBa 1 XUMHYECKHE PEaKITHUI» 0
Bo3agyx — cMmecs razos. CocTtaB Bo3gyxa. bu6nuoteka IIOK

21 Kucnopon — sinemMeHT u npocroe https://m.edsoo.ru/ff0d448
BenrectBo. O30H €
Ddusnyeckne 1 XMUMHAYECKHE CBOMCTBA Bbubmmoteka [IOK

22 KHUCJIOpoJia (peakuu OKUCIICHUS, https://m.edsoo.ru/ff0d461
ropenue). [Tonarue 06 okcuaax 4
CriocoObI moTy4YeHHs] KUCIIOpOo/ia B bubnuoteka LIOK

23 71a00paTOPUHU U MPOMBIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497
[Tpumenenmne kucmopoaa a
TennoBoi 3(h(HeKT XUMHUIECKON PEeaKIINH, Bbubmmoteka [IOK

24 IIOHATHE O TEPMOXUMHUYECKOM YpPaBHEHUU, https://m.edsoo.ru/ff0d479
9K30- U DHAOTEPMHUYECKUX PEAKIIUIX 0
Tormmso (HeTh, yroias U MeTaH). Bbubmuoteka [IOK

25 3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4
MIPEIOTBPAIICHUS a
IIpaktuueckas pad6ota Ne 3 o Teme Bubmmoreka LIOK

26 «[lomyuyenue u cobupanue KUCIoposa, https://m.edsoo.ru/ff0d4ae

U3y4YEHHUE €T0 CBOMCTB»

2
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BO}IOpOI[ — JJICMCHT U NPOCTOC BCIICCTBO.

Bu6muoreka IIOK

27 https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupone 0
. Bubnuoreka IJOK
dusznyuecKkre U XUMUYECKHE CBOMCTBA
28 https://m.edsoo.ru/ff0d4dd
Bogopoaa. [Ipumenenue Bogopoia 0
Bu6nuoreka [JOK
29 ITonsiTme o KxUCIOTax U COISIX https://m.edsoo.ru/ff0d50d
2
Crioco0bI MOIy4YeHUsT BOAOPOIa B Brbmrorexa ITOK
30 y P https://m.edsoo.ru/ff0d4dd
nmabopaTopuu 0
IIpaktraeckas padota Ne 4 o Teme Bbu6mmoreka LIOK
31 «[lomyuenue u cobupanue Boopoaa, https://m.edsoo.ru/ff0d4{4
HU3y4YEHHUE €r0 CBOMCTBY» 2
butnuoreka [JOK
32 MonsipHbIit 00BEM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.ru/ff0d542
e
Breraucnenus oo0n€mMa, KOJIM4eCTBa bubmmoteka [IOK
33 BELIECTBA I'a3a II0 €r0 U3BECTHOMY https://m.edsoo.ru/ffod55a
KOJIMYECTBY BEIIECTBa WK 00BbEMY 0
Beruuncinenus o0b-EMOB ra3oB I10 bubnuoreka [JOK
34 YPaBHEHHIO PEAKIIMA HA OCHOBE 3aKOHA https://m.edsoo.ru/ff0d570
00BEMHBIX OTHOIIICHHUH Ira3oB 8
DdusznuecKkre U XUMUYECKHUE CBOMCTBA bubmorexa [TOK
35 https://m.edsoo.ru/ff0d587
BOJIBI
a
36 CocraB ocHoBanuii. Ilonsrue 06 Bubnuoreka IJOK

HHOIUKaTOpax

https://m.edsoo.ru/ff0d59¢e
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2

Bopna kak pactBoputens. Haceinenssie u

Bu6muoreka IJOK

37 HEHAacCBIIIEHHbIE pacTBOPbl. MaccoBas 101 https://m.edsoo.ru/ff0d5b4
BEILIECTBa B PacTBOPE 0
IIpaktraeckas padota Ne 5 mo Teme
Bubnuoreka IOK
«[IpuroToBneHre pacTBOPOB C
38 . - 5 . https://m.edsoo.ru/ff0d5eb
orpenenEHHOl MacCcoBOM J1oJei .
pacTBOPEHHOTO BEIIECTBAY» -
Oo6o6maromnuii ypok no teme «Kucmopos. Brbmmorexa LIOK
39 https://m.edsoo.ru/ff0d634
Bonopoa. Boga» 5
) Bu6muoreka IIOK
Oxcuapl: cocTaB, Kiiaccupukays,
40 https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa o
ITorydyeHne n XMuMHU4YECKHE CBOMCTBA Bbu6mmoreka LIOK
41 KHUCJIOTHBIX, OCHOBHEIX ¥ aM(pOTEPHBIX https://m.edsoo.ru/ff0d664
OKCHJIOB e
. bubnuoreka [JOK
OcHoBaHHUS: COCTaB, KiaccupuKanus,
42 https://m.edsoo.ru/ff0d67¢c
HOMEHKJIaTypa a
. Bbu6mmoreka IIOK
ITomyuenne n XuMHU4IeCKHUEe CBOKWCTBA
43 . https://m.edsoo.ru/ff0d67¢
OCHOBaHUM —p—a
. Bubnuoreka [IOK
Kucnortsl: cocras, kinaccudukanms,
44 https://m.edsoo.ru/ff0dfee
HOMEHKJIAaTypa 5
. Bu6muoreka IIOK
TTony4yeHne n XUMHUUYECKUE CBOHUCTBA
45 https://m.edsoo.ru/ff0dfee

KHCJIIOT

2
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Conu (cpenHue): HOMEHKJIATypa, CIocOObl

Bu6muoreka IIOK

46 . https://m.edsoo.ru/00ad94
MOJIYYCHUS, XUMHUISCKHE CBOMCTBA 74
IIpakTuueckas paborta Ne 6. Pemienue
Bubnuoreka [IOK
SKCIIEPUMEHTAIILHBIX 3371249 110 TEME
47 https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX e
COEIUHEHUI -
Bbubnuoreka [JOK
I'eHeTHUYeckast CBsI3b MEXIY KilaccamMu
48 . https://m.edsoo.ru/00ad9a
HEOPTraHWYECKUX COCITMHCHUN 50
Bu6mmoreka IIOK
49 O0600111eHIE U CUCTEMATH3AIINST 3HAHUI https://m.edsoo.ru/00ad9c
b2
O6o0maromuit ypok 10 teme "OCHOBHBIE Butymorexa IOK
50 “n https://m.edsoo.ru/00ad9e
KJIaCChI HEOPTAaHUYECKUX COCIUHCHUN la
IlepBble MOMBITKU KiIacCU(pUKAIIN bubmmoreka LIOK
51 XUMHUYECKUX deMeHTOB. [loHsTHe 0 https://m.edsoo.ru/00ad9ff
rpyImax CXOJIHBIX JIEMEHTOB a
Ilepuonnueckuii 3akoH u Ilepunoanueckas Bbubmuoteka [IOK
52 cucTeMa XUMU4YEeCKuX 31emMeHToB . M. https://m.edsoo.ru/00ada5
MenaeneceBa 2¢
butnuoreka [JOK
53 [lepuoapl, rpynIibl, HOATPYIITBI https://m.edsoo.ru/00ada5
2c
bu6mmoreka IIOK
Ctpoenue atomoB. CocTaB aTOMHBIX sIJIEP.
54 https://m.edsoo.ru/00ada3
MN3oTomnsl https://m.edsoo.ru/UVadas
42
55 CTpoeHuEe IIEKTPOHHBIX 000J109eK aTOMOB bubmmoteka [IOK
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aneMeHTOB llepuonnueckoii cucremsl .
HN. Menpneneesa

https://m.edsoo.ru/00ada6
be

XapakTepucTUKa XUMUYECKOI'0 3JIEMEHTA

Bubnuoreka [IOK

56 10 €ro NnoyjoXkeHuto B llepnonnueckoit https://m.edsoo.ru/00ada8
cucteme /1. 1. Menneneena 24
3Hauenue [lepuoanueckoro 3aKkoHa JJist
Bu6mmnoreka IIOK
pa3BuTHs HayKu U npaktuku. . 1.
57 . https://m.edsoo.ru/00ada9
MenneneeB — y4€HbI, NeAaror u 6o
rpak IaHUH T
Bubnuoreka IOK
DNEeKTPOOTPHUIIATESIIFHOCTh AaTOMOB
58 https://m.edsoo.ru/00adaab
XUMHYECKHUX DIIEMEHTOB 3
Bu6nuoreka [JOK
59 HMonnas xumuyeckas CBs3b https://m.edsoo.ru/00adac3
4
Bu6muoreka IIOK
60 KoBanenTHas nonspHas XuMu4eckas CBsI3b https://m.edsoo.ru/00adaab
8
Bubnuoreka IOK
KoBaneHTHast HenosIpHAas XUMHAYeCKast
61 https://m.edsoo.ru/00adaab
CBS3b p
9
Butnuoreka [JOK
62 CrernieHb OKHCICHUS https://m.edsoo.ru/00adae2
8
Bu6mmnoreka IIOK
OKHCIUTETHHO-BOCCTAHOBUTEILHEIE
63 https://m.edsoo.ru/00adb0
peakuu https://m.edsoo.]
76
64 OKHUCIIHTEIH 1 BOCCTAHOBUTECITH Bubnuoreka IJOK

https://m.edsoo.ru/00adb0
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76
KontponsHnas pabora Ne2 o remam:
. Bubmunoteka [IOK
«BaxxHelmme nmpeacTaBuTeIn
65 1 1 https://m.edsoo.ru/00adb4
HEOPTraHWYECKUX BellecTB», « CTpoeHue 36
aroma. XUMHUYECKas CBS3b) T
O0600611eHNe U cucTeMaTu3alus 3HaHU| 1o Bbubmmoreka LIOK
66 teme: Ilepsonauanvhsle xumuuecKue 1 https://m.edsoo.ru/00adb3
nouamus 3¢
O0001IeHNE U CUCTEMATHU3ALIM 3HAHUM T10 Bu6munoreka IJOK
67 TeMe: Bascneniwiue npedocmaeumenu 1 https://m.edsoo.ru/00ad9c
Heop2anu4yecKux eeuiecme b2
O06001IeHEe U cUCTEMATHU3AlUs 3HAHU 110
- Bubnuoreka IJOK
teme: Ilepuoouueckuil 3aKoH u
68 1 https://m.edsoo.ru/ff0d61¢
Ilepuoouueckan cucmema xumuueckux 6
anemenmos /. U. Menoeneesa B
OBIIEE KOJIMYECTBO YACOB I10 68 5 6
TTPOI'PAMME
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J11s1 BBITTOJIHEHUS BCEX BUAOB 0Oydaronux padboT mo xuMuu B 8 kitacce B Y MK nMerorcs yueOHUK, yueOHbI€ TOCOOUSI:

1) Pymsutuc I'.E., @enpaman @.I". Xumus 8 knacec — M: Ilpocsemienue, 2015.
2) Pymsutuc I'.E., ®enpaman @.I'. Xumus 8 kimacc PaGouas terpans. — M: IlpocBemenue, 2015.

HuxeykaszanHble TocoOUsi MO3BOJISAIOT OPraHU30BaTh MeToAMYeckoe olecrieueHue ydyeOHOro mnpeamera «XuMus» B 8
KJ1acce:

1) TemaTuueckoe nianupoBaHue K yueOHuky Pynsutuca I'.E., ®enpamana @.I". M: IIpocsemienune, 2011

2) H.H. I'apa Ypoku xumuu B 8 kiacce M: IIpocsemienue, 2014

IIpoMeskyTOYHAsi aTTecTALUSA IIPOBOAUTCS B (h)OpME KOHTPOJIBHBIX PadoT.
HroroBas arrecrauus — B popMe UTOTOBOI KOHTPOJIBLHON pabOThI
MarepuajibHO-TeXHUYECKOe ol0ecreyeHue:

1. KomneroTep.
2. MynbTUMEIUNHBINA OTPOEKTOP.
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9 KNIACC

KosinuecTBO 4acoB JIeKTPOHHBbIE
Ne (uudpossbie)
HaumeHoBaHue pa3/1e/ioB M TeM NPOrPpaMMbl Kourpoasuble | IIpakTuyeckue
n/n Bcero o0pa3oBaTejbHbIE
padoThbl padoThI
pecypcsl

Paznen 1. BemecTBo M XMMHYeCcKHe peaKUU
11 [loBTOpenue u yriyoiieHrne 3HAHUH OCHOBHBIX 5 Bubnuoreka LHOK

’ paszuenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITAI 4 Bubmorexa [TOK

’ P peartt https://m.edsoo.ru/7f41a636
13 OneKkTposuTHIeCcKas Auccouanus. XUMUUECKUe 3 | 1 Bubnunoteka LHOK

’ peakuuu B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no paznemry 17

Pa3nen 2. HemeTaJsibl 1 UX COeIMHEHUS
21 OO1mast XapaKTepUCTUKa XUMHUIECCKUX DIIEMEHTOB 4 1 Bubmmoteka LIOK

’ VIIA-rpynnel. I"'anoreHst https://m.edsoo.ru/7f41a636
29 OOm1as xapakTepUCTHKa XUMUYCCKUX JIEMEHTOB 6 Bubmmoreka LIOK

’ VIA-rpynmnel. Cepa u e€ coeTuHeHUsI https://m.edsoo.ru/7f41a636
23 OOmmast xapaKTepUCTHKA XUMUIECKUX PJIEMEHTOB VA- - 1 bubnuoreka [IOK

’ rpymsl. A3oT, Gochop U UX CoeqUHEHUS https://m.edsoo.ru/7f41a636
24 OO0m1as xapakTepUCTUKA XUMHUYECCKUX JIEMEHTOB g 5 Bubnmoreka LIOK

’ IVA-rpynnsl. Yriepoa U KpeMHUM U UX COEIUHEHUS https://m.edsoo.ru/7f41a636

Hroro no pazneny 25

Paznen 3. Mera/lIbI M X COeJHHEHUSA
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Bbuobmuoreka [IOK

31 Obwme cBofCTEa METAIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Bakaennime MeTaiibl U UX COEIUHEHUS 16 Egiﬂi?:g;?rou}; 412636
Hroro no pazaemry 20
Paznen 4. Xumusa u okpykamoias cpeaa
4.1 BemecTBa 1 MaTepualnbl B )KU3HH YEIIOBEKA 3 buGmuorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no paznemy 3
PesepBHOE Bpemst 3 bubmorera LIOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

N KosmuecTBo yacon JlaTa DJIEKTPOHHBbIE HH(PPOBHIE
!
/ Tema ypoka B Konrpoanneie | IlpakTudecku H3y4eH obpa3oBaTe/bHbIE
n/n cero
padoTnl e padoThI usl pecypcehl
1 Ilepuonunueckuii 3akoH. Ilepuoguueckas cucrema | bubnuoreka LIOK
xumudeckux sneMeHToB . 1. MenneneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB ] Bbubmunoteka [IOK
XHMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOJOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanms 1 HoMeHKIaTypa 1 Bubmunoreka IIOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapr xuMudeckol CBSI3U U THIIBI 1 Bu6amnoreka IIOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Oo6ob6matonuii ypok no teme «IloBTopenue u
5 yriyOJeHue 3HaHUW OCHOBHBIX pa3/eiioB Kypca 8 1
KJaccay
6 Knaccudukanust XHMMAYEeCKUX PEaKIIUN 1O 1 bubmuoteka [IOK
pa3IUYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsiTHE O CKOPOCTH XUMHUYECKOUN pEeaKInu.
7 IToHsATHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKmmsx
[Nonsarue o xumMuueckoMm paBHOBecHH. DaKTOPEHI,
8 BJIUSIIOIIAE HA CKOPOCTh XUMHUYECKOW PEeaKIIUN U 1 bubmorexa [JOK
P P https://m.edsoo.ru/00adc28c
MOJIO)KEHUE XUMHUYECKOTO PAaBHOBECHSI
9 OKHCITUTETEHO-BOCCTAHOBUTENLHBIC PEAKIINU 1 bubmorexa [JOK
p https://m.edsoo.ru/00adcade
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Teopust SIEKTPOIUTUUCCKON JUCCOIUAINH.

Bbutnuoreka IJOK

10
CunpHbIE U cl1a0bI€ 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HNounble ypaBHEHUS peakIu bubmmorera LOK
yp peaidt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOIMCTBA KUCIOT U OCHOBAHUI B
12 CBETE MPEJICTABIICHUUN 00 3JIEKTPOITUTHIECKON bubimorera LOK
pel P https://m.edsoo.ru/00add5d8
JIUCCOIMAITNN
Xumuueckue cBOMCTBA COJIel B CBETE
13 MIPEJICTaBICHUHA 00 AIIEKTPOIIUTHIECKOMN bubanorexa LIOK
p p https://m.edsoo.ru/00add8b2
JIUCCOLIMAIuU
14 ITonsiTne o ruaponnse coueit bubanorexa LIOK
P https://m.edsoo.ru/00add9d4
Bbutnuoreka IJOK
15 O06o0011IeHne U cucTemMaTn3a 3HaHUK
HICHIE 1 CHETEMATHIATHIA SHAIH https://m_edsoo.ru/00addd12
16 IIpaktuueckas pabora Ne 1. «Pemenue Bbubmmorexa LIOK
3KCIEPUMEHTAJIBHBIX 33124 https://m.edsoo.ru/00addbfa
KontpomnbHas padora Nel 1o Teme
17 «DneKTpoIuTHYECKas Juccouuanus. XMMUYECKUe bubanorexa LIOK
P A A https://m.edsoo.ru/00addecO
peakuuu B pacTBOpax»
18 OO6mas xapakKTepUCTHKA raJIorTeHOB. XUMUUYECKHUE Bubmunoteka [IOK
CBOMCTBA Ha IpUMeEPE XJIopa https://m.edsoo.ru/00addfe2
19 XnopoBosopoa. CosnstHasi KUCI0Ta, XUMHAYECKHUE Bbu6anoreka IJOK
CBOWCTBA, MTOJTy4YeHHUE, TPUMCHEHHUE https://m.edsoo.ru/00ade104
20 IIpakTuueckas pabora Ne 2 no teme «llomyuenue bubnunoteka IIOK
COJIIHOM KHCIJIOTBI, U3y4YEHHE €€ CBOUCTBY https://m.edsoo.ru/00ade348
71 BrlunciieHus 10 ypaBHEHUAM XUMHUUYECKUX Bbubmmorexa [IOK
peakIuii, eclii OJIMH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 OOmras xapakTepucTHKa dIeMEHTOB VIA-rpymiist Bubmunoreka LIOK
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https://m.edsoo.ru/00ade64a

AmnorponHsle Moaudukanuu cepsl. Haxoxnenue

23 cepbl U €€ COeAUHEHUM B Ipupoae. XUMHUUYECKUE bubsmorexa LIOK
p“ A pHpOZe. https://m.edsoo.ru/00ade64a
CBOMCTBa cepbl
4 CepoBoaopoJ1, CTpoeHHE, (PU3HIECKHE U Bbubnuoreka [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcugbl cepbl. CepHast KUCI0Ta, PU3NIESCKUE U Bbubmmorexa LIOK
XHMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XyMuUYecKUe peaKkly, JieKallle B OCHOBE
26 MPOMBIIIJICHHOTO CITOCcO0a MOTyYSHUsT CEPHOU bubnuoreka [JOK
KHACJHOTBI. XMMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpY>Karollle cpesibl COEUHEHUSIMH CEPbI
27 Brruncnenne MaccoBOM JI0JIM BBIXOJ1a TIPOIYKTa Bbubmmoteka [IOK
peakuuu https://m.edsoo.ru/00adec8a
OO6mas XxapakKTepHUCTHKA SJIEMCHTOB V A-TpYIIIIBI.
28 A30T, pacrpocTpaHeHue B IpUpoie, GU3nIecKue bubanorexa LIOK
> pactpocTp . PHPOAES, https://m.edsoo.ru/00adeea6
U XUMHYECKHE CBOMCTBA
29 AMMHaK, ero GpuU3NUecKue U XUMHUECKHE Bubmmorexa [IOK
CBOWCTBA, MOJIy4YeHHUE U TIPUMEHECHNE https://m.edsoo.ru/00adf004
30 [Ipaktnueckas padora Ne 3 mo teme «llomydenne Bbubmmoreka [IOK
aMMHAaKa, U3y4YEeHHUE €ro CBOUCTBY https://m.edsoo.ru/00adf180
31 A30THas KHCIIOTa, e€ (PU3NYeCKre U XUMHUYECKHe Bbubmmorexa LIOK
CBOMCTBa https://m.edsoo.ru/00adf306
Hcnonp3oBaHnue HUTPATOB U COJIEN aMMOHMUS B
1 Ka4eCTBE MUHEPAIHHBIX YIOOpEeHUH. XUMHYIECKOE bubnuoreka LIOK
3arpsA3HEHUE OKPY KAFOLIEH CpeIbl COCIMHEHUSIMUA https://m.edsoo.ru/00adf518
a3ora
33 Dochop. Okcun dochopa (V) u pochopnas bubnuoreka LIOK
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KHCIIOTa, GU3NYECKHUE U XUMHUUYECKUE CBOWCTBA,

https://m.edsoo.ru/00adf68a

MMOJTy4YeHHE
Hcnionp3oBanue pochaToB B kKauecTBe
34 MHUHEPAJILHBIX YIOOPEHUN. 3arpsa3HeHue bubamorexa LOK
p . Y p ] P https://m.edsoo.ru/00adfc20
MPUPOAHOM cpeanl pochaTamu
Yrnepon, pacnpocTpaHeHUE B IPUPO/IE, Bbubmmorexa LIOK
35 o
(buzmyeckne 1 XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuabl yriaepoaa, nx GU3nIecKue U XUMHUISCKHE
36 CBOMCTBA. DKOIOTHYECKHE TIPOOIEMEI, CBSI3aHHBIE bubamorexa LIOK
’ p > https://m.edsoo.ru/00adfebe
¢ okcugoM yriaepozaa (IV)
37 VrojbHas KHUCJIOTa U €€ COIH bubamorexa LIOK
https://m.edsoo.ru/00ae006¢
IIpakTuueckas padora Ne 4 1o reme "[lonydenne
38 TJIEKUCIOro ra3za. KauecTBeHHast peakiig Ha bubmuorexa LIOK
y . p https:/m.edsoo.1u/00ae027¢
KapOOHAT-UOH
39 IlepBoHauanbHBIE MOHSATHS 00 OPraHUYECKUX bubnuorexa LIOK
BEIIECTBAX KAaK O COEAUHEHUSIX YIJIepoaa https://m.edsoo.ru/00ae054e
Bbubnuoreka [JOK
40 Kpemuui u ero coefuHeHUS
p A https://m.edsoo.ru/00ae080a
IIpakTuueckas pabora Ne 5. Perenue
41 SKCIICPUMEHTAJILHBIX 3a7a4 110 TeMe «BaskHeiinue butmorexa HOK
P A https://m.edsoo.ru/00ae0bf2
HEMETAJUIbI ¥ UX COEIUHEHUS
4 O6ob6maromuii ypok mno teme «BaxHeimme Bbubnuoreka IJOK
HEMETAJJIbl U UX COCIUHEHUS https://m.edsoo.ru/00ae0el18
OO01mras xapakTepUCTUKA XUMHICCKUX YJIEMEHTOB
3 — MeTauioB. MeTann4deckas CBsI3b U bubmmoteka [IOK

METANIMYECCKasl KpUucTajllindecKas pCIHéTKa.
duznyeckrue CBOMCTBA METAJIIIOB

https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOICTBA METAJIJIOB.

Bbutnuoreka IJOK

44 DNEKTPOXUMMYECKHI PsiJl HANIPSDKEHUH METalIoB https://m.edsoo.ru/00ael 156
O6mre crocoObl mosrydeHust MeTamuioB. CILTaBbL.

45 Bpraucnennst mo ypaBHEHUSIM XUMHUYECKUX bu6mmoreka [IOK
peakuuii, €ClIu OJUH U3 PEareHTOB COOCPKUT https://m.edsoo.ru/00ael 156
puUMecHu

46 [MousiTHE 0 KOPPO3UHU METAIIIOB bubmorexa [JOK

https://m.edsoo.ru/00ae1278
Bbubmuoteka [IOK

47 [Henoumsie MeTabl https://m.edsol_.lru/Oan14b2

48 OKcHuAbl ¥ TUIPOKCUIBI HATPUS U KATUSI bubnuorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [IlenogHO3eMeENBHBIE METAIIBI — KATBITUNA 1 Bbubmmoreka [IOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxnennme coequHEHNUS KalbIII Bubmorexa [IOK

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

51 O06001IEeHE U cUCTEMATU3AIU 3SHAHUI

.. . Bbubmmoreka I1IOK

52 JKécTKkOCTh BOABI M CIOCOOBI €€ YCTpaHCHUS https://me dsog)_.lru 100261886

53 IIpakTnueckas pabora Ne 6 mo teme "JKécTtkocTh Bubmmorexa [IOK
BOJIBI 1 METOJIBI €€ yCcTpaHeHus " https://m.edsoo.ru/00aelae8

N Bbubmuoteka [IOK
>4 AmmomnHui https://m.edsol_.lru/Oan1064
55 AmMdoTepHbIEe CBOHCTBA OKCHAA U THAPOKCHIA bubnuorexa LIOK
https://m.edsoo.ru/00aelc64
Bbubmmoreka IIOK
36 Keneso https://m.edSO(])_.Iru/Oan1d86
57 Oxcupl, THAPOKCHIBI U conu xenesa (1) u Bu6aunoreka IIOK
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xkenesa (I1D)

https://m.edsoo.ru/00ae35e¢6

58 O06001EeHrEe U cUcTEMAaTU3a U 3HAHUI 1
IIpakTuueckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BaxxHenmume 1 bubmorexa [JOK
P A https://m.edsoo.ru/00ae3de8
METAaJJILI U UX COEIUHEHUS
BrrunciieHust 1o ypaBHEHUSIM XUMHAYECKUX
60 pEaKLnii, eCIu OAUH U3 PearcHTOB J1aH B U30BITKE | Bubnunoreka [IOK
WIH COACPKUT NpUMECHU. BrruncieHus MaccoBOi https://m.edsoo.ru/00ael1750
JIOJIM BBIXOJIa IPOJIYKTa PEAKIIHHU
61 O00011IEHNE U CUCTEMATHU3AlMs 3HAHUHA 1
KontponpHnas pabora Ne2 o Temam
62 «Baxkaele HeMeTaJIbl M UX COCIUHCHUSD, 1
«BaskHelime MeTa/lIbl 1 UX COSIUHEHUS
63 BemiectBa u MmaTepuansl B HOBCEAHEBHOU KU3HU 1 Bu6munoreka ITOK
qeJ0BeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNUE OKPY KaIoIIell cpeabl 1 bubmorexa LIOK
P py m pea https://m.edsoo.ru/00ae4270
65 Ponb XuMUM B pEIICHUHU SKOJIOTHYSCKUX MMPOOIeM 1 Bubmuorera [OK
P P https://m.edsoo.ru/00ae4270
PezepBHBIit ypok. O000IIIeHNE U CHCTEMaTH3aLIHs bubmmorexa LIOK
66 . 1
3HAHUU https://m.edsoo.ru/00ae0d0a
67 PezepBHBIit ypok. O000IIIEHNE U CHCTEMaTH3aIINs | bubnuoreka LIOK
3HAHUI https://m.edsoo.ru/00adb33¢c
68 Pe3epBHBIit ypok. O000IIIEHHE U CUCTEMaTU3aIUSI 1 Bubmmoreka LIOK
3HAHUN https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

CtpaHuua 39 s 40




JlanHas nporpaMMa peajin30BaHa B y4eOHMKAX:

1. ®enpaman ©. I'., Pymsutuc I'. E. Xumns: Heopranmueckas xumust. Y4eOHUK
Ju1st 9 kimacca cpenneit mkoinbl, MockBa, [Ipocsemenne, 1994r.;

MeTozmqeche nocoonst IJIA YYUTEIA:

1. IlpumepHas mporpaMma cpeaHero (IIOJIHOTO) O0Imero oOpa3oBaHus MO XUMHUHU
(6a30BBIit YpOBEHB);

2. «Xumus 8-11 kmaccel (TemMaTwueckoe IutaHupoBaHue 1o ydeOnuky I'. E.
Pynsutuca, @. I'. ®@enpamana), cocraButens JI. M. bpeiirep», u3marenbcTBo
Bomnrorpax «Yautens-ACT», 2002r.;

3. AJLTonbadap6, FO.B.XonakoB COOpHUK 3a/1a4 U yIPaXHEHHHA 110 XUMUH;

4. N.I' Xomuenko Pemenue 3agau mo xumun 8-11 ki1.;

JlonoJHUTeIbHAS TUTEPATYPA LJISl yUUTe s

1. Pagenxuit A.M., I'opmikosa B.I1., Kpyrnukosa JI.H. lunaktuueckuit MmaTepuai
o XuMuu Uit 8-9 kaccoB: mocodue st yautens. — M.: [Ipocsemenue, 2004r.

MULTIMEDIA - noanep:xka npeamera

1. BupryampHas mxkona Kupmina u Medomus. Ypoku xumun. 8-9 kmaccel. — M.:
000 «Kupumn u Medoauii», 2004r.;

2. Xumus. MynsTHMenuitHoe y4eOHOe mocobme HoBoro obpasma. — M.: 3A0
IIpocsemenue-MEJINA, 2005r.

OTNPABUTEND

MBQY "CpegHsaa O6wweobpasoBaTtenbHas
Wkona Ne151 C Yray6neHHbIM
N3yyeHnem OTaenbHbix NpegveToB”

BNAAENEL CEPTUDUKATA
MakepoBa CHeyaHa BuKTopoBHa

AONXKHOCTb

[OunpekTop

CEPTUDUKAT noaAnNuUCAH

3AD6E9D1257C8546CB4FIDEY9319C841 16.10.2023 14:18:00 MCK
noanncb BEPHA
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