MyHuuMnanbHoe 6roaKeTHoe 06ueobpasoBaTeNbHOE yYperKaeHne
«'MmHasmna Nel»
AHHOmMayusa K paboyelii npoepamme

yuyebHOro npegmera «xmmuma»

Pabouas nporpamma yyebHoro npeameta «Xmmua» o6sa3aTeIbHON NPeaMEeTHOM’
obnactn «Xumma» paspabotaHa B COOTBETCTBMMU € NYHKTOM 18.2.2 ®IOC OO0 u peanunsyetca 2
roga c 8 no 9 knacc. Paboyasa nporpamma paspaboTaHa rpynnon yumtenem Xxummm nocpescTsom
KoHcTpyKkTOpa paboumx nporpamm Ha cante «EanHoe copeprkaHue obuiero obpasoBaHua» B
COOTBETCTBMU C NONIOKEHMEM O pabounx Nporpammax 1 onpeaensaet opraHM3aLnio
06pasoBaTeNbHON AEATENbHOCTM YYNTENA B MLee No y4ebHoMmy npegmeTy «Xumua». Pabouan
nporpamma y4ebHoro npeameta «Xumua» asnasetca Yyactbto O0MN 00O, onpeaensatowen:

- coAepKaHue;

- NlaHUpyeMble pe3ynbTaTbl (IMYHOCTHbIE, METaNpPeAMETHbIE U NPeaMETHbIE);

- TeMATMYECKOe NNaHNpOBaHMe ¢ y4eTom paboyei Nnporpammbl BOCNUTAaHMA U BO3MOXKHOCTbIO
ncnonb3osaHma 30P/LIOP.

CornacHo TpeboBaHuam ®IrOC, obuiee YNCNO YACOB Ha U3yYeHUE NpegmeTa «Xumma» B 8-9
Knaccax - 140 (no 2 yaca B Heaento): no 68 yacos B 8 U 9 Knaccax. Paboyas nporpamma
obCyKAeHa U NPUHATA peLleHMeM MeToAMYeCcKoro ob6beaMHEHNs, cCornacoBaHa 3aMecTuTeNnem
AupekTopa no HayyHo-metoamyeckon pabote MBOY «mmHasua Noly.

Oata: 30.08.2023
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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yJapTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MpOrpaMMbl OCHOBHOI'O
obmero o6pazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IpeamMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «Xumus»

[IporpamMa 1o XMMUHM Ja€T TPEACTABICHHWE O IENsAX, OOmIed crpareruu OoOydeHus,
BOCIIUTAaHHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE CoJlepKaHKe, MpelycMaTpUBaeT paclpelesieHue ero mno kjaccaM U
CTPYKTYPUPOBAHHE I10 pa3feilaM U TeMaM IIPOorpamMmbl 110 XMMHH, OIIPEAEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YYEHHUS XUMHUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU Yy4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOKHOCTH peaMeTa i
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs 10 OCBOCHUIO YYEOHOTO COIEepKaHMSL.

3HaHuE XUMHUH CIYXXKUT OCHOBOW U1 (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BaXXHYIO POJIb UTPalOT (HhOpMHUpyEMbIEe XUMUEN
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U 3KOJIOTUYECKOH 0€30MacHOCTH, POOIIEM 3paBOOXPAHEHHUS.

N3ydenune xumun:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKINOHATIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHONl  NeATeIbHOCTH, OKCIEPUMEHTAIBbHBIX U
UCCIIE/IOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodecCHOHATIBHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TNEeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30B0il HAyKH XMMHHU Ha ONPEACIEHHOM dTare e pa3BUTHsL.



Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OLIEro oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIUMUCS CUCTEMbI IEPBOHAYAIbHBIX IMOHATHI XMMHUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX IOHATUH OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs IIPOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e msydeHuro. ColepkaHue CKIIAABIBACTCA W3 CHUCTEMBbl MOHATHUH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEILHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEICTaBIECHUI pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUE€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHMSI O CTPOEHUM aToMa U XUMUYECKOH CBSI3H;

— MpECTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIIBHO OT OJHOIO YPOBHI K JIpyromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HAay4yHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOLICHHUSI K HAyYHOMY 3HaHUIO U METO/AM I103HaHMA B Hayke. 3yueHue XuMun
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUNW H3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHnH XUMHUU IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YelloBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYPBHI.

HEJIN U 3AJTIAYU U3YUYEHUSA YYEBHOI'O ITPEJIMETA

3agava yueOHOro mpeaMera COCTOMT B (JOPMHUPOBAHUHU CUCTEMbl XUMMUYECKUX 3HAHUNA —
BaXHEHIINX (DaKTOB, MOHATHUI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUHN, TOCTYIHBIX 0000IIeHNI
MHUPOBO33PEHUYECKOT0 XapaKTepa, A3bIka HayKH, B IPUOOIIEHNU K HayYHbIM METOJIaM MO3HaHMS
OpU UW3YYCHUU BEIIECTB W XUMUYECKHMX peakiuii, B (OPMUPOBAHWU H PA3BUTUU
MO3HABATENIbHBIX YMEHMM W WX TMPUMEHEHUH B Yy4eOHO-TIO3HABATENbHOH U  y4eOHO-
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MPaBUiI 0€3011acHOr0 0OpaIleHNs ¢ BEIECTBAMHU B
MOBCETHEBHOW KU3HU.

[Ipy M3ydyeHMH XMMHUU Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYEHUE
nproOpenu Takue e, Kak:

— (popmMHpOBaHUE MHTEIIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKOe MpHOOIIEHHEe OOyJaroImuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHWUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecreueHrne YCIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYJArOITUMHUCS OIBITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHUBATH SIBICHUS OKPY’KAIOLIEro MHUpPA, HCIONb3ys 3HAHUS U



ONBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMMH, NPUMEHATh MX IPH pElIeHHH NpolieM B
IIOBCEHEBHOM KU3HU U TPYILOBOU IEATEIBHOCTH;

— (popmupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHUS LIEHHOCTH
XMMHUYECKMX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKU LIE€JIECOO0pa3HOro MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 3J0POBbS M OKPYXalOLIeW NPUPOJHOU
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHs OOIIEYEIOBEYECKUX LEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalIPaBJICHHOCTHU AaJbHEUIIEro 00yueHHUs..

MECTO YYEBHOI'O IPEJIMETA «XUMMUS1» B YYHEBHOM IIVIAHE
OO11ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro

obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeln), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XUMHS B CUCTEME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTosisHue BemiecTB. [lonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3IJIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAA aTOMHAs Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®u3NuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMUYECKHe ypaBHeHH. Kiaccupukamus XUMHUECKUX PeaKIui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMamu
oOpareHust ¢ 1abOpPaTOpHBIM OOOpPYIOBAaHUEM, M3yYCHHE W ONMHMCaHWE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
IpOKaJIMBaHUE MEIHOHN MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCJIOTOM) sABJIEHUM, HaOmo1eHe
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuui (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHUU, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jieleHuss CMeced: ¢ MOMOILBI0 MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIEHHEe U ONHCaHue
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJeneit MoJIeKyl (IapOCTEePIKHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuy TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MONydeHHsS KHUCIOpoJa B J1abopaTopuu U
IpoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpO/a.

TemoBoil 3(PexT XuUMHUUECKONW peakIHH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TomauMBo: yroib M MeTaH. 3arpsi3HEHHWE BO3[yXa, YCHICHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
buznyeckne 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

Mousipablii 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTtBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHuA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucinot. @usndeckue 1 XUMHYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMUECKUX COCUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHHE OOPA3I[0B HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3aluu, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. VIoHHAas CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccs
OKHCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJ0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI (TOpEHUE, PEaKLIUU PA3JIOKECHUS, COCTUHEHNS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMHUU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBbIC TOHSATHS: HAYYHBIH (DAKT, THIIOTE3a, TEOPHUS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJI, HW30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, nqpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BewecTBo M XMMHUYECKas peaKkuus

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xuMuueckux a3nemeHtoB . H.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHYECKHX
JJIEMEHTOB IEPBBIX TPEX IEPUOMNOB, Kalus, KalbLHUsg U UX COCAUHEHUN B COOTBETCTBUM C
ITOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAJUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIIETKU U BUJA XUMUYECKOH
CBS3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, Ie€HEeTHYeCcKas
CBS3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEaKkIuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). DK30- U
SHJOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu xumuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. I[lonstne o
karanuse. IloHsTme o xumMuyeckoM paBHOBecHH. @DakTOpbl, BIMSAIOIIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U NIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/]1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBUS MPOTEKaHMs peakMii HMOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLEcca AUCCOLUALIMN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHHWE BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHUSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHne U (QU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arps3sHEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOMCTBa, nosydeHue. VMcnomb3zoBaHue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictsa. Ancop6uus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00ANILHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIA dPQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEJUHEHMSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHSATHE O OMOJIOrMYECKH BaXKHBIX BEUIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmme mnpencraBieHuss o6 oxcune kpemaus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NUYecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEIMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuyeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BAaHKME BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YA0OpeHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, cCoOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIEPUMEHTANIBHBIX 3a1ad 10 Teme «BaxHenue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnueckass CBS3b M METAIMYECKAs KPUCTAIIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HMUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHusl U KaJlblus. BaxkHelme coeIruHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B npupoae. PU3NYECKHE U XUMUYECKHE CBOKWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Oxkcuapl, ruapokeunpl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, Kajbllus, aIFOMUHUS, IIMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THAPOKCHJIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHau3,  CHHTE3,  Kilaccu(uKaius,  MEePUOJUYHOCTh,  HAONIOJEHHE,  SKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHUHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUS
JOCTUTAIOTCS B XOJIc O0OYYCHHUsI XMMHUHU B €JUHCTBE YUCOHOI M BOCITUTATEIBHOM JICATEIIEHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMA W  JyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H_ICCTBC npaBujiaMl U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yJbTaThl OTPa)KAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACHIMPEHHE OIBITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHUCJIC B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

IICHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHUsS XMMHUYCCKOH HAYKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WMH(POpPMAIUEH O TEPEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBOM M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMUAX 00 yCTpOHCTBE
MUpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIUTAHUS:

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTHUBE, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B 06HI€CTB€HHO HOHC3HOﬁ,
y4eOHO-HUCCIIEIOBATEIICKOM, TBOPUECKOW M JPYTMX BHIAX JCSATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JESATENbHOCTH MPHU BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHHUHU XWUMHWYCCKUX OKCICPUMCHTOB, CO3daHWUUN yLIC6HI)IX IMPOCKTOB, CTPEMIICHHA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIW B MPOLECCE 3TOU y‘-Ie6HOI>i JACATCIIbHOCTH, TOTOBHOCTHU
OLCHUBATH CBOE NMOBCACHUC W IIOCTYIIKHM CBOHUX TOBapPIHIefI C IMO3WIHMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PECHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBCTCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKHM W COCTaBJIAIOINHWEC OCHOBY JJIA
MOHMMAHUA CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YENIOBEKa ¢ MPUPOTHON Cpeoi, O posu
XHWMHHU B ITIO3HAHUHU ITUX SaKOHOMepHOCTeﬁ;

IMMO3HAaBaTCIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HaHUHA IO XUMHWU,
HEOOXOoauMBbIe ISl OOBSCHEHUS HAONIO/IaeMBbIX TMPOIIECCOB U SIBICHUH, MMO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEPaTypOH, NOCTYIHBIMU TEXHHYECKUMH CpPEJICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTU U YPOBHS O0y4YeHUS B JajbHEHIIEM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 JKW3HHM, OCO3HAHHE TMOCIEACTBHI U HEMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOIOACHUS



mpaBuj 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKMMU BEIIECTBAMHU B OBITY M pealbHON
JKU3HH;

5) TPy10BOT0 BOCIIMTAHMSI:

HWHTEpEC K MPAKTUYECKOMY U3YUYEHHUI0 Tpodeccrii U Tpyna pa3IMuHOro poja, yBaXKCHHE K
TPy W pe3yJbTaTaM TPYIAOBOM JACSITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMCHEHUS
OPEIMETHBIX 3HAHUA 10 XWMHH, OCO3HAHHBIH BBIOOp WHAMBUIYAIBHON TPaeKTOpUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIENTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MPO(ECCHOHATBHOM Cpe/Ie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJa4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJIHOIN CPEOid, /Ui MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/IFI pYKOBOIICTBOBaTI)CFI M B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COIIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B COCTaBC MeTaHpCIIMCTHI)IX pe3y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC IJIA (1)0pMI/IpOBaHI/I$I
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, SKCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJSATUBHbIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

Bba3oBrble Jlornueckue aeicTBUA:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMBI JIOTHYECCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHHfII
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHNYECKHUX BCIICCTB U XUMHNUYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTI) HquHHHO-CHeHCTBeHHBIe CBsA3HU
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
110 aHAJIOTHMH), IeJIaTh BBIBOBI U 3aKJIFOUEHUS;

yMeHI/Ie HpI/IMerlTB B npouecce ITIO3HAHUA TTOHATHUA (Hpe}IMeTHBIe 158 MeTanpeleeTHHe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
ITIO3HABATCIIbHBIX 3aj1a4, C y‘-IéTOM 9TUX MOIOCIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBISIBJIATH nu
xapaKTepmoBaTL CYI]_[eCTBeHHBIe HpI/ISHaKI/I I/I3yIIaeMI)IX O6T)eKTOB — XUMHUYCCKUX BCIIICCTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYNS B U3YYAEMBIX IIPOLECCAX U SABICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM U MPOBEICHHUIO YyYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIPEeNIeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH HMCIOIB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
MH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyl HECIOXHBIMU CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMmyHuKaTHBHBIC YHHBepcaibHble YueOHbIe 1eliCTBUS:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIATH MOJyYEHHBIE PE3YJIbTaThl I03HABATEIBHON JESTELHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JAEUCTBUIA, OMpeieleHe KPUTEPHUEB MO OI[EHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEAKIUSIX, OLIEHUBATh COOTBETCTBHUE MOJIYUEHHOTO pe3yjbTaTa 3asiBJICHHOMN I,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC



oOydarolmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s

OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpEeTalnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYalLlUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JOJS XHUMHYECKOIrO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
oOMeHa, HK30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHLIEHTpalMsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpEeNATh BAJICHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COEAUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHA ABOTaipo;
ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas moArpymmna (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTopble UMeroTcsl B Tabinue «lleproauueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMUUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
ahdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE TpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKALINIO, BBISIBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYAOH U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILLECTBA, IIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U Jpyrue).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peakuus, XUMHUUYECKast
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpUCTAJUIMUECKas pElETKa, KOpPPO3Us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, MpeAeabHO J0ImycTuMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COCJAMHEHHUSX, 3apsii HMOHA IO XUMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa nu 1€MOHCTPUPOBATh
€ro TOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy [leprognueckoi
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX MEPUOJOB U TJABHBIX NOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOLIMEe W cHenu(uyecKkrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHUYECKON JMCCOLMALMU KUCIIOT, IIeJIoued U coell,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajiaHca STHUX PeaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO JIEMEHTa 10 (popMysie COeTUHEHNs, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 1O BBITOJHEHUIO JT1a00PaTOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAUECTBEHHbII COCTaB PA3JIMYHBIX BEILIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEMATU3aLMIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopoz. [lonsitue 6 1 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISAX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XMMUUECKUX 37eMeHTOB /1. 11 ! https://m.eds00.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aroMa
XUMHYeCcKas CBA3b.
3.2 OKUCIUTEIILHO- 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUN
bubnunoreka LIOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME

[Iporpammon pe1yCMOTPEHO ITPOBEACHUE:

- KOHTPOJIbHBIX padoT — 4;
- IPaKTHYECKHUX padboT — 6;
- 1a00paTOPHBIX OMBITOB — 13.



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUI 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTaiinl 1 HX coeAMHEHUS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

IIporpammoit pe1yCMOTPEHO IIPOBEICHHUE:
- KOHTPOJIBHBIX padoT — 4;

- IPaKTUYECKHUX paboT — 7;

- 1a0OpaTOPHBIX OIBITOB — 8.



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouuyecTBO 4acon DyeKTpOoHHBbIe HUPPOBBIE
Ne Hcnons3zoBanue 060pymoBaHus EHTpa
Tema ypoxka . . o0pa3oBaTeJibHbIE
n/n Bcero  K/p n/p €CTEeCTBCHHOHAYYHOHN U TEXHOJIOTHUYECKON eevDe
bl
HarpaBieHHocTel «Touka pocTay pecyp
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
IIpenmer xumuu. Ponb XuMuu B KU3HU udposas maboparopus mo xuMuu (6a30BbIH
yeJjioBeka. Teina u BEIIECTBA. ypOBeHb), KOMIUIEKT NOCYAbI U O60py]10BaHI/IH
Jlabopamopnwiii oneim Nel «3yuenue 1 U YYCHHYECKIX OMBITOB ((DU3UKA, XUMHUS, Buoanoreka LHOK
U OIIUCAHUe (1)I/I3I/ILIGCKI/IX CBOI‘/’ICTB 61/10.]'[01"1/151), KOMIIJIEKT XUMHUYECKUX PCAKTUBOB https//medsooru/ffodz:l_oc
00pa3Ii0B HEOPraHMYECKUX BEIIECTB»
IToHsATHE 0 METOAAX MTO3HAHUS B 1 Iudposas nadoparopus RELEON Iudposoit bubmuorexa [JOK
aT4uK Temreparypsl. CrnupToBka. Ceya.
XHMHH A PaIyp P https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1 KoMIiekT mocy bl 1 060pyAOBaHUSA Jisd
«[TpaBwaa paboThI B TabOpaToOpuu 1 1 y4eHHUYeCKHUX OMBITOB (pHU3HNKa, XUMHS, bubnuoteka [JOK
npuéMBI 00paIleHus ¢ TabopaTOPHBIM 6uonorus). lenMTe1bHasA BOPOHKA https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
UucTsie BemecTBa U cMecu. CriocoOs KoMiuiekT nocy /bl v 060pyA0BaHuUst sl
asnelieHus cmecell. Jlabopamophuiil YYEeHUYECKHUX ONBITOB (QU3UKA, XUMHUS,
P panop 6 bu6mmoreka [IOK
onvim Ne 2 «3yueHune crnocoboB 1 uoJIorHs)
. https://m.edsoo.ru/ff0d26ca
paszzeneHus cMecel (¢ TOMOIIBIO
MarHuTa)»
IpakTuyeckas padora Ne 2 KomniekT nocy/ibl u 0Gopy/ioBaHHUs A/
o YeHHUYeCKUX ONBbITOB (QU3UKA, XUMUS bubmmorexa [IOK
«Paznenenne cMeceii (Ha mpuMepe 1 1y g ’
. 61OJIOTHs) https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOHN COJIH)»
KoMIuiexT mapocTep:kHeBbIX Moeneit bu6mmoreka [JOK
ATOMBI ¥ MOJIEKYJIbI 1

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XuMHUYECKUe dJIEMCHTEL. 3HAKU

Kommrext KPUCTAIIUNYCCKUX PEIICTOK

bubmuorexa [JOK

7
(CHMMBOITBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
KoMILIeKT mocy bl U 060pyA0BaHUS AJis
8 TIpOCTHIE i CTIOKHBIE BEIECTBA y4eHUYeCKHX ONbITOB (QU3HUKa, XMMHUS, bubnunoreka 1IOK
9 ATOMHO-MOTE o6 VeI K . bu6mmoreka [IOK
TOMHO-MOJICKVYIIAPH HH OMIUICKT HIapOCTCPIKHEBBIX MOACIIEN
YIVIPHOE Y1 P https://m.edsoo0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
Xumudeckas popmyna. BageHTHOCTD
Bechbl TeXxHOXUMHUYECKHE HUITH OJICKTPOHHBIC,
aATOMOB XMMHYECKHX DIIEMEHTOB. bu6mmorexa [IOK
10 . cBeua; KoJiba IIoCKomoHHas 250 MIT; J103KKa
Jlabopamopnwiii onvim Ne 3 https://m.edsoo.ru/ff0d2eae
. I CO)KMI'aHHA BEIICCTB
«Co3znanue Moieneil MoJIeKy1
(IrapocTepKHEBBIX )»
OtHocHTENbHAsE aTOMHast Macca. bubmuorexa [JOK
11
OTHOCHTEIbHAS MOJICKY/ISIpHAst Macca https://m.edsoo.ru/ff0d323c
MaccoBas 1011 XUMHYECKOTO bubmuorexa [JOK
12
9JIEMEHTa B COCANHEHUU https://m.edsoo.ru/ff0d350c
13 Konnuectso BemecTBa. Mois. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
dusnueckre U XUMHUUYECKUE SIBIICHMS. Cseua; k0102 mI0cKoAoHHAs 250 MIT; T0KKa
i JUISL COKUTAHUS BEIIECTB
y Xumudeckas peaxius. Jlabopamopmwiil Bu6miorexa I[OK
onvim Ne 4 «Habmonenue hpu3ndeckux https://m.edsoo.ru/ff0d37fa
1 XUMHYECKUX SBIICHUM
IIpu3Haky U yca0BUs NPOTEKAHUS Habops! 111 MOJENUpOBaHUS] CTPOCHUS
XUMHUYECKUX PEAKIIMIA. HEOPTaHMYECKUX BEIIECTB (YICHHYCCKHE)
15 Jlabopamopnwiii onvim Ne 5 bubnmoreka [JOK

«HabmtoteHre 1 onrcanme MPU3HAKOB
MPOTEKAHUS XUMUYECKHUX PEaKIni
Pa3HBIX THIIOB)»

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

Becrl TexHOXMMHYECKHE MIH OJIEKTPOHHBIEC,

16 3aK0H COXpaHEHHS MacChl BEIIECTR. 1 cBeua; Koyba mIockoonHas 250 mit; noxkka s broarorexa IJOK
XUMHYECKHE YPaBHCHUS CKMTaHHS BENIECTB https://m.edsoo0.ru/ff0d3b88
Brruncienuns konudecTBa, MacChl JlaT4uk TeMrepatypbl INIATUHOBBIN, JATIUK 5t OK

17 BEIIECTBA [10 YPABHEHUAM 1 TEMIIEPaTyphl TEPMOIAPHbIH nosmotexa I
XHMITIECKIX peaii https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMU4IecKux

bu6mmoreka [IOK

18 peakIyii (COeAMHEHUSI, PA3JIOKEeHNUS, 1 1
samenenus, obMena) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBII-

bu6mmoreka [IOK

19 sHnukIoneaucT. O6obIeHne 1 1 1
S —— https://m.edsoo.ru/ff0d40c4

20 KonTtpoanHasi paora Nel no teme 1 1 bubnnoreka [JOK

«BemecTBa 1 XUMUYECKHE peakuum»

Pa3nes 2. BaskHeiimme npeacTaBuTeId HEOPraHUYECKUX BelIeCTB

https://m.edsoo.ru/ff0d4290

Boznyx — cmech razos. CoctaB

bubnmnorexa [JOK

21 Bo3ayxa. Kucinopon — anemeHT u 1 [Tpubop 1151 OTIPEETIEHUS COCTABa BO3LyXa 1
HpocToe BermecTso. O30H https://m.edsoo.ru/ff0d448e
DuU3NYECKUE U XUMUYECKHUE CBOMCTBA
KHCJIOpoa (peakiuu OKUCICHUS,

29 ropenue). [lonstue 06 okcuaax. 1 [Tpubop 1u1s1 MOITydeHust ra3oB 1abopaTOPHBINA bubnuoreka HOK
Jlabopamopnwiii onvim No 6 (TITID) https://m.edsoo.ru/ff0d4614
«O3HaKoMIIeHHE ¢ 00pa3amMu
OKCHJIOB U OIIMCAHHME UX CBOHCTB»

Crioco0bI MOJTyYeHHsI KMCII0opo/ia B

23 naGopatopu ZIquOMLIHIHeHI:{OCTI/I 1 [TpuGop 15t NOJTyveH s Ta30B 1ab0OPaTOPHbIA bubmuorexa [JOK
Ipimesere Kucioposa ' (IIr) https://m.edsoo.ru/ff0d497a
TemnoBoit 3¢ HeKT XuMUIECKOU

24 peaximn noql){(;il)me 0 1 JaTYnK TeMIepaTyphl IIATHHOBbIH, TaTYHK bu6mmoreka [IOK

TCPMOXUMHUYCCKOM YPAaBHCHHUHU, DK30-

TEeMIIEpaTyphl TEPMOTIAPHBIN

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

1 SHAOTCPMHUYCCKUX PCAKIUAX

Tomnuso (HedTh, yrois 1 MeTaH).

25 3 € BO3/lyXa, CIIocOOBI €ro bubmorexa HOK
arpsi3HCHU ,
p w https://m.edsoo.ru/ff0d4c4a
Npe0TBPAIICHUS
I 6ota Ne 3
26 «III)(?;T:::I:::,:JEQH 0;§He° [Tpubop st mosry4eHust ra3oB 1abopaTOPHBIN bubmuoreka [JOK
Y P . (IIT) https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3yUEHHE €T0 CBOWCTBY

97 Boaopo — sneMeHT u mpocToe bubnnoreka [JOK
BelnecTBo. HaxoxkaeHne B mpupo/ie https://m.edsoo.ru/ff0d4dd0

28 du3nYECKHe ¥ XUMHUYECKUE CBONCTBA bubnuorexa [JOK
Bojopoja. Ilpumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
[ToHATHE O KUCTIOTAX U COMSX.

29 Jlabopamopnwiii onvim Ne' 7 bubnnoreka [JOK
«B3auMoeicTBHE KUCIIOT C https://m.edsoo.ru/ff0d50d2
MeTaJTaMu»

30 Crioco0st IIOJIYYCHHA BOAOpOAa B [pubop it moTy4eHus ra3oB J1ab0paTOPHEIH bubnuoreka HOK
1a60paToOpun (TIIIT) https://m.edsoo.ru/ff0d4ddo

" HI_IIJaKanecRaﬂ p62160Ta Ne z noo Zeh:e BuGnuotexa LIOK
«[TonmyuyeHnue u coOUpaHue B ,

Y . P HOPOA https://m.edsoo.ru/ff0d4f42
U3y4eHHE ero CBOHCTBY

32 MornsipHbIii 00BEM ra3oB. 3aKoH bubnuotexa [JOK
ABorajpo https://m.edsoo.ru/ff0d542e

- Boruncnenust 00béma, Kon:;eilc:;a Bubmiorexa [IOK
BEIIIECTRA ra3a Mo ero u3B

. ; Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA UITH 00BEMY
34 B},:mzne}zm :a6’béMOB 21‘"32)3:130112 Bubmorexa [IOK
BHCHU KIIMU H HOB
P ..p . N https://m.edso0.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH Ta30B
i b K
35 dus3ryeckre 1 XUMUIECKUE CBOMCTBA Lindposas naGoparopus RELEON nonmmoreka 11O

BOBI. Jlabopamopmwiii onvim Ne 8

https://m.edsoo.ru/ff0d587a
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«HccnenoBanne 0ocoOEHHOCTEH
PacTBOPEHUS BEIIECTB C PA3IUIHOMN
PacTBOPHUMOCTBIOY.

Cocras ocHoBaHuii. [Toustue 00

bu6mmoreka [IOK

36
HHIAKATOPax https://m.edsoo.ru/ff0d59e2
Bopaa xak pacTBopuTENb.
HacpltieHHbIe 1 HEHACHIIIIEHHBIC
pacTBOpbl. MaccoBasi 107151 BeIeCTBa
. bubnuorexa [JOK
37 B pacTtBOpe. Jlabopamopmuwlii onvim Ne https://m.ed 1 /F0d5b40
9 «[IpuroroBneHne pacTBOPOB C ttps://m.edsoo.ru
onpeneaéHHON MacCcoBOM onei
PacTBOPEHHOTO BEILIECTBAY.
IIpakTuyeckass padora Ne S o teme
38 «[TpUroTOBICHHE PACTBOPOB C bubnuorexa [JOK
ompeIeIEHHO MacCoBOM 10Jei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtpoasHnast paora Ne2 no reme bubnuotexa [JOK
«Kwucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuibl: cocTaB, Kilaccudpukanus, bu6mmoreka [IOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0d664e
[TonyueHue u XUMHUYECKHE CBOMCTBA
bubnmnorexa [JOK
41 KHCIIOTHBIX, OCHOBHBIX U 1
AMAOTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHMs: COCTaB, KJIacCH(UKAIIKS, Haruuk pH bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
IlonyyeHue u XuMHU4YeCKHE CBOMCTBA Hatauk pH, no3atop o0bEMa KUAKOCTH,
OCHOBaHUi. Jlabopamopusiii onvim OropeTka, 1aTIMK TeMIIEPATyphI IIIATHHOBBIIA,
43 Ne 10 «ITosny4yeHre HEPACTBOPUMBIX JATYMK JABJICHUS, MATHUTHAS MEIIAIKa bubmmorexa [IOK

ocHOBaHHuil. BeiTecHEHHE OTHOTO
MeTajuia IpyTruM U3 PacTBOPa COIU»

https://m.edsoo.ru/ff0d67ca
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Kucnorsr: COCTaB, KﬂaCCI/I(bI/IKaIII/IH,

Haruuk pH

bubmuorexa [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
IlonyyeHue U XUMHUYECKHE CBOMCTBA
KHUCIOT. JIabopamopuwiii onvim Nell
«OrmpeeneHne pacTBOPOB KHCIOT U

45 Iea04e ¢ MOMOIIBIO HHIMKATOPOBY, bu6mmoreka [IOK
Jlabopamopnwiii onvim N 12 https://m.edsoo.ru/ffOdfee2
«3yueHue B3auMOJICHCTBHS KUCIIOT C
meTamnamu u okcumom meau (11),
peakuuii HeUTpatu3auu»

Conu (cpemHue): HOMEHKIATypa,

46 CHOCOéI)II) HIE)JIy‘-I)CHI/ISI, XI/IMI/I‘IZCpKI/IC bubmorexa [JOK
cBoiCTRA https://m.eds00.ru/00ad9474
IIpakTuyeckas padora Ne 6. Mudposas naboparopus RELEON. [udposoii

47 Pelenue SKCIepUMEHTAIBHBIX 3a1a4 pH. [ITaTuB ¢ 32)KUMOM; IISATh XUMHUIECKUX bu6mmoreka [IOK
1o teMe «OCHOBHBIE KJIACCHI CTaKaHOB (25 MJT); MPOMbIBAJIKA https://m.edsoo.ru/00ad9b7c
HEOPraHHYECKUX COCTUHEHUI»

48 [eHeTHYECKas CBSI3b MEXKY KJIacCaMu bubnmnoreka [JOK
HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50

49 O0001IEHNE U CUCTEMATU3ALUS bu6mmoreka [JOK
3HaHUN https://m.edso0o.ru/00ad9ch2
KonTpoabnas padora Ne3 o teme BuGnuotexa LIOK

50 "OCHOBHBIE KJIACChl HEOPTAHHYECKUX

coeauHeHui"

https://m.edsoo.ru/00ad9ela

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

51

[lepBble MONMBITKY K1acCUPUKALUT
XUMHYECKHX 3eMeHTOB. [lonsTre 0
IpyMIaxX CXOIHBIX DJIEMEHTOB.
Jlabopamopnwiii onvim Ne 13
«O3HaKOMJICHHE ¢ 00pa3namu

KomruiekT Tabmuir

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa
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MCTAJJIOB U HEMCTAJIJIOB»

Ilepuoanueckuii 3aK0H 1

[Nepromudaeckas TabInIa XUMHYECKIX

bubnunoreka [HOK
52 [Mepuoauyeckas cucTeMa XUMHUYIECKHUX anementos JI.M. Meuzeneena 1
sstenerrtos JT, V. Mereneesa https://m.edsoo.ru/00ada52c
53 [leproipl, rPyMITBL, TOATPYIIITHE Kowmrex rad bubmorexa [JOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX Hepmﬂmec‘;’l EGHHH& XUMHICCKIX Bbubanoreka LIOK
3JICMCHTOB /.11 CHACIICCBA
suep. Uzotomst a A https://m.edsoo.ru/00ada342
CtpoeHue 1eKTPOHHBIX 000JI0YeK [Tepronnyeckas TabIHIIa XUMHIECKUX Bu6muorexa LIOK
55 aToMoB 31eMeHTOoB [lepruoanueckoit anementos JI.M. Menzeneesa
cricrems J1, 1. Meniereena https://m.edsoo.ru/00ada6hbc
XapakTepuCTUKa XMMHYECKOTO
56 3JIEMEHTA 0 €T0 MOJIOAKECHHIO B [epuoauyeckas TabnUIa XUMUYECKUX bu6mmorexa [IOK
[epuomuueckoii cucreme 1. Y. snemenToB J[.MI. Menneneena https://m.edsoo.ru/00ada824
Meneneesa
3uauenue [leproanueckoro 3aKoHa
57 JUTSL Pa3BUTHSI HAYKH U PAKTUKH. J]. [epuoauyeckas TabnUIa XUMUYECKUX bu6mmoreka [IOK
U. MenjieneeB — yu€HBbIid, e1aror u anemenToB J{.W. Menzeneesa https://m.edsoo.ru/00ada96e
IPaXKIAHUH
58 DJEeKTPOOTPHLIATEIIEHOCTh ATOMOB S bubnuoteka [JOK
MIIJICKT TAaOJINI
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
HepI/IOI[I/I"ICCKaH Ta6HI/IHa XUMHYCCKHUX BH6HHOTeKa HOK
59 HoHHast XuMHUYECKas CBA3b snementos JI.W. Menzeneesa
TemerTos /1 HcIeen https://m.eds00.ru/00adac34
60 KoBasieHTHas MOJISpHAsS XUMHUYECKAs Hepmﬂmec“;’l ;‘Z@mua XMMITHCCKHX bubmmoreka [JOK
anementos JI.W. Menneneesa
CBSI3b A A https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosspHast Hepmﬂmec“;’l ;‘Z@mua XMMITHCCKHX bubmmoreka [JOK
anementos JI.W. Menneneesa
XUMUYECKas CBSI3b A . https://m.edsoo.ru/00adaab9
62 CrereHb OKHUCIEHHS Iepnosmeckas TabaMIa XMMUYECKHX bubmmoreka [JOK
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anemeHToB JI.11. Menneneera

https://m.edsoo.ru/00adae28

63 OKHCITUTENHHO-BOCCTAHOBUTEIBHBIC 1 bubmuorexa [JOK
peaxmn https://m.edsoo.ru/00adb076

bubmuorexa [JOK
64 OKHMCITUTENTH U BOCCTAHOBUTEN 1 httos://m.e dsogru 100adb076

65 | copomemone Xommnenn 1 ubmiorera LIOK
B https://m.edsoo.ru/00adb486

66 O06001IeHrE U CHCTEMATH3AIHS 1 bu6mmorexa [IOK
3HAHMN https://m.edsoo.ru/00adb33c

67 O060011eHHE U CHCTEMATH3AIIUS 1 bu6mmorexa [IOK
3HAHMN https://m.edsoo.ru/00ad9ch2

68 O060011eHHE U CHCTEMATH3AIINS 1 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPO'PAMME

[Iporpammon pe1yCMOTPEHO ITPOBEACHUE:

- KOHTPOJIBHBIX padoT — 4;
- IPaKTHYECKHUX padboT — 6;
- 1a00OpaTOPHBIX OMBITOB — 13.
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9 KJIACC

KoauuecTBO yacoB

Hcnons3oBanne 000pymoBaHus

DyeKTpoHHbIe HUPPOBBIE

Ne LIEHTpa €CTECTBEHHOHAYYHON U
Tema ypoxa N o0pa3oBaTe/ibHbIE
n/n Bcero  K/p w/p TEXHOJIOTHYECKOM eCVDeLE
HamnpasieHHocTeR «Touka peeyp
poctay
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[Tepunonnueckuii 3akoH. Ilepuonnyeckas [Mepuoauueckas Tabiuia
P P proz 8 bu6mmorexa [IOK
crucTemMa XUMMUYeCKHuX 3iemMeHToB /. 1. 1 XAMHYECKHX 31emMenToB JI. 1.
https://m.edsoo.ru/00adb59
Menneneena MeHeneeBa
N [Teproanueckas Tabiuna
3aKOHOMEPHOCTH B M3MCHEHHHU CBOWCTB prol 8 bubnuorexa [JOK
. 1 XHUMHYECKHX d5eMenToB J1. 1.
XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
MenpaeneeBa
Knaccudukanust 1 HOMEHKIATypa 1 bubnunoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XUMUYECKOH CBSI3U U TUIIBI 1 bu6mmoreka [JOK
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtposbnas padora Nel o teme
«IloBTOpenHue u yriybieHne 3HaHU OCHOBHBIX 1 1
pa3zenoB Kypca 8 Kimaccay
Kiaccudukanms XUMAYECKHX PEAKITHIA 10 1 bubnuotexa [JOK
Pa3IUYHBIM TIPHU3HAKAM https://m.edsoo.ru/00adbch0
IToHsiTHE O CKOPOCTH XUMHUUYECKOHN PeaKiivu. [Mpubop 1u1s1 WLTIOCTPALUH
P P PHDOP A hatt bubnmoreka [JOK
[TonsiTHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX 1 3aBUCHMOCTH CKOPOCTH
N . https://m.edsoo.ru/00adbe9a
peaKIuax XUMHUYECKOW PEAKIINH OT YCIOBUUI
ITonsATHE O XMMHYECKOM paBHOBECHU. DaKTOPHI ITpu6op I WITIOCTPALIUA
TOII[E Ha CKOPOC . ecKoii pea - 1 -, - bubmorera [JOK
BJIUSIIOIIME HA CK Th XMMHUYECKOU PEeaKInu U 3aBUCHMOCTH CKOPOCTH
N y https://m.edsoo.ru/00adc28c
MOJO0XXCHNE XUMHUYCCKOTO PABHOBECHS XUMHUYECKON PEAKINU OT yCJIOBUHI
bu6mmoreka [JOK
OKHCIUTETHHO-BOCCTAHOBUTENBHEIE PEAKIHH 1

https://m.edsoo.ru/00adcade
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Hudposas nabopatopus RELEON.
Ludposoii pH. LlITaTus ¢ 3axuMoM;
10 Teopus dMEKTPOTUTUICCKON AUCCOIHAIIHH. 1 ILTh XUMUYECKAX CTAKAHOB (25 MJI); bu6mmoreka [IOK
CuitbHbIC U Cl1a0bIe 3JIEKTPOIUTHI npoMbIBasika. JlaTumk https://m.edsoo.ru/00adcd68
53J1eKTPOIPOBOJHOCTH
WNownnrle ypaBHeHUs peakuuid. JlabopamopHuwlii
11 onvim Nel «Azydenne NpU3HAKOB IIPOTEKAHUS 1 [Mudposas madoparopust bu6mmoreka [IOK
PEaKIMKE HOHHOTO 0OMEHA B PaCTBOPAX RELEON https://m.edsoo.ru/00add448
5IEKTPOIUTOB»
XHUMHYECKHe CBOMCTBA KHUCJIOT M1 OCHOBAHUM B
12 CBETE MIPENCTABICHUN 00 DIEKTPOIUTHIECKON 1 Bubmorexa ITOK
P P https://m.edsoo.ru/00add5d8
JIACCOLHAIIII
XHUMHUUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABIEHUN 00 2JIEKTPOIMTHYECKOM 1 Bubmorexa ITOK
P P https://m.edsoo.ru/00add8b2
JIUCCOLALUN
14 ITonsaTHe 0 rUAPOIU3E COJIEH 1 Hugpposoit pH-wetp bubmiorexa IJOK
P https://m.edsoo.ru/00add9d4
Ludposas nadoparopus RELEON.
15 0606 5 . udposoii pH. IlltaTus ¢ Butmmoreka [JOK
00IleHUE U CUCTEMATU3ALMS 3HAHUHN ]
SAKHMOM. JlaTHHK https://m.edsoo.ru/00addd12
51€KTPOIPOBOAHOCTH
IIpakTnyeckas padora Ne 1. «Pemenue bubnuoteka [JOK
16 1 1
IKCTIEPUMEHTAIBHBIX 33/1aW) https://m.edsoo.ru/00addbfa
KonrpoanHnas padora Ne2 o reme
17 <<3J‘ICI?F OJ'II/ITI/IHI;CKaSI JIHUCCOIAAIUS 1 1 Eubmorexa IIOK
p ' https://m.edsoo.ru/00addec0
XUMHUECKUE PEAKIIUU B PACTBOPAX»
Pa3nen 2. Hemerabl M MX cOeTHHEHUS
18 OO011ast XapaKTepUCTHKA FAJIOTCHOB. 1 bu6mmoreka [IOK
XuMUUYeCcKre CBOHCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposozgopoa. CossiHast KHCIOTa, XUMHIECKHE 1 Amnmapart 111 IpOBEACHUS bu6mmoreka [IOK
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CBOICTBA, OJyYEHUE, TPUMECHECHHUE.
Jlabopamoproiii onvim Ne2 «3ydeHne CBOWCTB
COJISTHOM KUCIIOTHI. [IpoBeneHne KauecTBEHHbBIX
pEaKuuidl Ha XJIOPUI-UOHBI»

XuMIYIecKux mporieccoB (AITXP)

https://m.edsoo.ru/00ade104

IIpakTHyeckast padora Ne 2 o Teme

AnnapaT AJI1 IPpOBEACHUA

bu6mmoreka [IOK
20 «ITomydenne coISTHOM KMCIOTHI, H3yUeHUE e XHMUYECKuX npoueccon (AIIXP
. Y v P ( ) https://m.edsoo.ru/00ade348
CBOICTBY
Berancienus mo ypaBHEHHSIM XHMUYECKHX aTYMK XJIOPUI HOHOB
21 PpeaxIuii, eciu O)Z}[II/II)H U3 pEareHToB JIaH B 8 ’ bubmorexa [JOK
’ https://m.edso00.ru/00ade488
N30BITKE
99 OG6mas xapakrepucTuka meMeHToB VIA- bubnnoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AITOTpONHBIE MOU(HUKAIIN CEPBHI.
P ¢ . P . Komnekiust "MuHepaist u bubnuorexa [JOK
23 HaxoxneHue cepsl 1 €€ COeTMHEHHH B IPUPOIE. "
_ TOPHBIE TTOPOJIBI https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
24 CepoBoniopos, ctpoeHue, Gpuznueckue u Armapat /s POBE/ICHAS bubnuoteka [JOK
XHMHYECKHE CBONUCTBA XuMHIeCKuX nponeccos (AIIXP) https://m.edsoo.ru/00ade802
Oxcupl cepol. CepHast KMCI0Ta, PU3NIECCKHUE U Anmapart aJis poBeICHUS
XUMUYECKUE CBOICTBA, IPUMEHEHUE. xuMmuueckux npoueccos (AIIXP)
o5 Jlabopamopnwiii onvim Ne3 «3yuenue bubnunorexa [JOK
XUMHYECKUX CBOMCTB pa30aBIeHHON CEPHOI https://m.edsoo.ru/00adea28
Kkuciotsl. [IpoBeieHre KaueCTBEHHON peakIiu
Ha cyNb(haT-uoH»
XHUMHUYECKHUE PEaKLMH, JIEKaIUE B OCHOBE
26 HPOMBIIUICHHOTO CIIOC00a MOTyYeHH s CEPHOI bubnmnoreka [JOK
KHCJIOTBI. XMMHUYECKOE 3arpsi3HEeHUE https://m.edsoo.ru/00adec8a
OKpYy’Karolei cpeabl COeTMHEHUSIMH CEPBI
97 Beruncienre MaccoBO# JI0JTH BBIXO/1a TIPOIYKTa bubnmnoreka [JOK
peaxiuu https://m.edsoo.ru/00adec8a
28 OO61ast xapakTepucTHKa MIeMEeHTOB VA- Komnexuns "Munepanel v ropusie | bubiauoreka [JOK
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rpynnsl. A30T, paclpOCTpaHEeHHE B IPUPOJIE,
(u3nUecKue 1 XMMHYECKHE CBOHCTBA

TOPOIBI"

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

29 AMMHUaK, ero pU3HIECKHE U XUMHYECCKHE [Tpubop A151 o1y IeHus ra3os bubmuoreka [IOK
CBOMCTBA, MOIYYEHHUE U IPUMEHEHHE ma6oparopHbii (II1T) https://m.edsoo.ru/00adf004
30 IpakTuyeckas padora Ne 3 no Teme [Tpubop A5 Moty eHus razos bubmuoreka [IOK
«IToyyeHre aMMHaKa, H3y4eHHE ero CBOUCTBY nabopatopHpii (TII1T) https://m.edso00.ru/00adf180
31 A30THas KUCII0Ta, €€ (PU3NUECKHE U bubmuorexa [JOK
XAMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUS B
32 Ka4eCcTBEe MUHEPAIbHBIX yI00PEHUIA. Kosnekius "MuHnepaibHbIe bubmuorexa [JOK
XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIICH Cpe/Ibl ynoopenus" https://m.edsoo0.ru/00adf518
COEIMHEHUSMHE a30Ta
®doctop. Oxcua dhocdopa (V) u hochopHas
33 (I)P(p A bocpopa (V) u ¢ (bpv bu6mmorexa [IOK
KHCIIOTa, (U3MYECKUE U XMMHUUYECKHE CBOWCTBA,
https://m.edso00.ru/00adf68a
HOJTyYeHHE
Hcnonbk3oBanue pocdaToB B KAYECTBE
34 MI/IHepaJ'II)?BIX yAoOpexii. 3arp j;H;HHe N Komekius "MuHepaibHbie bubnnorexka [JOK
OPUPOIHO# cpenibl hocharamu. Jlabopamoprwlil
pHpoZt pezst oce P }z ynoopenus" https://m.edsoo.ru/00adfc20
onvim Ned TIposeieHre KaueCTBEHHBIX PEAKLUH Ha
HMOH aMMOHWUSA U PocaT-noH
Vriepos, pacnpocTpaHeHue B IPUPOJIE, Bbubanoreka [IOK
35 (bmnieflcge u iHMI/E—IGCKI/IG maogcflaaIl Konnexups "Ilkana reeprocth” https://m edsozI ru/00adfd9c
OkcujIpl yriiepoa, ux GU3ndecKue u
XUMUYECKHE CBOMCTBA. DKOJIOTHYECKUE
36 po0JIEMBbI, CBSI3aHHBIC C OKCHIIOM yIJIepo/ia bubnmoreka [JOK
(IV). JlabopamopHuiii oneim No5 Tlonyuenue, https://m.edsoo.ru/00adfebe
C06I/IpaHI/Ie, pacrno3HaBaHUC U U3YYCHUC CBOWCTB
YTJICKHCIIOTO I'a3a
) bubmuorexa [JOK
37 VronbHas KHCIOTa U €€ COJU

https://m.edsoo.ru/00ae006c¢
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IIpakTHyeckast padora Ne 4 o Teme
"[Tonyuenue yraekucnoro raza. Kauecrsennas
peakIus Ha KapOoHaT-noH"

HepBOHa‘IaJ’IBHBIC MOHATHS 00 OpraHUuYCCKUX
BCIICCTBAX KaK 0 COCAUMHCHUAX YIJICPOga

Kpemnwii u ero coenunaenus. Jlabopamophbwiii
onwvim Ne6 «IIpoBesicHre KAYECTBEHHBIX PEAKIUI Ha
Kap60HaT 1 CUJIMKAT-UOHBI U U3Yy4YCHUC IPU3HAKOB
HX MIPOTCKaHUA»

IIpakTuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a71a4 I10 TEMC
«BaxHel1re HeMeTaubl U UX COCTUHECHUS

KonrpoabHast pa6ora Ne3 no Teme
«Baxueniye HeMeTaJUIbl U UX COEIUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el8

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU S

O6H_[aﬂ XapaKTCPpHUCTHKA XUMHUYCCKUX
9JIEMEHTOB — METaJIJIOB. MeTainaecKasl CBsI3b
1 MCTAJUINYCCKasl KpUCTATIIIMYCCKAA peméTKa.

Komneknus "Mertauiel

bu6mmoreka [JOK

43 ®u3HyecKre CBONCTBAa METAJIOB.
N crutaBe!" https://m.edsoo.ru/00ae103e
JlabopamopHrulii onvim NeT «O3HakoMIeHue ¢
o0paslamMu MeTaJllIoB U CIUIABOB, UX (DU3UUECKUMU
CBOMCTBaMu»
XHUMHUYECKHE CBOWCTBA METAJIOB.
44 DNEKTPOXUMHUUECKUH PsiJl HANPSDKEHUI bubmorexa [JOK

P P P https://m.eds00.ru/00ae1156
METaJIOB
OO01m1ue crocoOb! MOMYUYCHHSI METAJIJIOB.,

45 CrutaBbl. BerauciieHus o ypaBHEHHUAM bubnmuotexa [JOK
XMUMUYECKUX PEeaKLUi, €CIIN O/IMH U3 PEarcHTOB https://m.edso00.ru/00ae1156
COJICPXKHT MPUMECH

bubnnorexa [JOK
46 [MoHsiTHE 0 KOPPO3UH METAIIIOB I

https://m.edsoo0.ru/00ael278
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Komnekmnus "Mertasis! 1

bubmuorexa [JOK

47 €JI0YHbIE METAJLIBI
a CIIIaBbl" https://m.edsoo.ru/00ael4b?2

48 OKcHabl U TUAPOKCHUIBI HATPUA U KaIIAS bubmoreka LOK

A P A P https://m.edsoo.ru/00ael4b?2

49 [lenoyHO3EMETbHBIC METAJIBI — KANBLHHA U Komneknusa "Metaiisl 1 bu6mmoreka [IOK
MAarHui criaBbl" https://m.edsoo.ru/00ae15e8

50 Bakueiimme coeTMHEHNS KaJdbITAS bubmoreka LOK

A t https://m.edsoo.ru/00ae15e8
O0001IeHNEe U cCUCTEMAaTU3alHs 3HAHUM.
51 Jlabopamopruiii oneim Ne8«Ilposenenue
KAa4C€CTBCHHBIX peaKHI/Iﬁ Ha MOHBI (MarHI/Iﬂ, KajablysA,
AJIFOMHUHUA U ,Z[p.)»
bubmuorexa [JOK
52 YKEcTKOoCTh BOIBI M CIOCOOBI €8 YCTpaHEHUS
A Yerp https://m.edsoo.ru/00ae1886

53 IpakTuyeckasi paéora Ne 6 o Teme bubnmnoreka [JOK
"YKEcTKOCTh BOJIBI M METOMBI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8

54 AJTIOMUHUA KOJ‘IJ‘IGK'I:II/ISI "MeTasuisl 1 bubnuotexa [JOK

CILIABbI https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCH/IA U THAPOKCHIA.

55 Jlabopamopnwiii onvim Ne8 «Uccnenosanue bubnunorexa [JOK
aM(OTePHBIX CBONCTB MMAPOKCH/IA AFOMUHMS 1 https://m.edso0.ru/00aelc64
FH}]pOKCI/I}Ia IIUHKa»

Konnekuus "MeTtanisl u bu6mmorexa [IOK

56 Keneso "

CIIJIaBbI https://m.edsoo.ru/00ae1d86

57 Oxcupl, TuApoKcHabl 1 conn xenesa (1) u bu6mmorexa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6

58 O000111eHME U CUCTEMATU3ALIUA 3HAHUN
IIpakTnueckast padora Ne 7. Penenue

P P bubmuorexa [JOK

59 IKCIIEPUMEHTAIBHBIX 33/1a4 [0 TEME

«BakHelmme MeTaiibl M BX COeINHEHUS

https://m.edsoo.ru/00ae3de8
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Brruncaenus mo YpaBHCHUAM XUMUUYCCKUX

60 peaKIIuii, eCiIi OIMH U3 PEareHTOB JIaH B 1 bubmuorexa [JOK
M30BITKE WM COJICPIKUT MPUMECH. Bhraucnenus https://m.edso0.ru/00ae1750
MacCOBOI JIOJIM BBIXO/IA MPOIYKTa PEaKIHK
61 O0001IeHNe U CUCTEMATH3aLMS 3HAHUI 1
62 Koutpoannast padora Ne4 1o Teme 1
«Bakneiinme MeTauIbl ¥ UX COEIMHEHUS
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
63 BeiectBa 1 MaTepHaibl B IOBCEAHEBHOM KU3HU 1 Komiex bubnnoreka [JOK
JUIEKIINS
4eJIoBeKa . https://m.eds00.ru/00ae3f50
64 XUMIUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpe/Ibl 1 bubmorexa HOK
P by P https://m.edso0o.ru/00ae4270
65 Ponb XMMHH B pEeLICHUH YKOJIOTHYECKUX 1 bubnuorexa [JOK
npoGiieM https://m.edso0o.ru/00ae4270
bu6mmoreka [IOK
66 O00011IeHHE U CUCTEMATH3AIINS 3HAHUH 1
FHEHHE T CHETCNATHAMT SHAnuH https://m.edsoo.ru/00ae0d0a
bu6mmoreka [JOK
67 06006 i 1
ODHICHHC H CHCTCMATHSAIT SHARHHI https://m.edsoo.ru/00adb33c
bu6mmoreka [JOK
68 06006 i 1
ODHICHHC H CHCTCMATHSAIT SHARHHI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 68

[Iporpammoi peyCMOTPEHO IIPOBEICHUE:
- KOHTPOJBHBIX padoT — 4;

- IPaKTUYECKHUX paboT — 7;

- 1a00paTOPHBIX OIBITOB — 8
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o01iecTBo «M31aTeascTBo

«IIpocsemenune»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
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