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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma mo XMMHUHM Ha YPOBHE OCHOBHOTO 00IIeT0 00pa30BaHUs COCTaBIIEHA HA OCHOBE TPeOOBaHUI
K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHMUs,
npencrasieHHbix B @I'OC 00O, a Taxke Ha OCHOBE (enepalabHONW pabdoyeil MmporpaMMbl BOCIUTAHUS U C
y4€TOM KOHLENIUHU TMpenojaBaHusi ydyeOHoro mnpeamera «XUMHs» B 00pa30oBaTENIbHBIX OpraHU3aLUAX
Poccuiickoit ®eneparumn.

[Iporpamma mo xumuM Aa€T MPEACTABICHHE O IEJAX, OOmel cTpaTeruu OOy4deHHWs, BOCHUTAHUS U
pa3BUTHS OOYy4arOUIUXCS CpEICTBaMU Y4eOHOro IpeJMETa, YCTAaHABIMBAET O0OS3aTEIbHOE NPEIMETHOE
coJiep)KaHue, IpeJycMaTpUBaeT paclpeesieHue ero Mo KiaccaM U CTPYKTYpUPOBAaHME IO pasjeiaM U TeMaM
MpOorpaMMbl [0 XUMHUH, ONPEAEseT KOJMYECTBEHHBbIE M KaYeCTBEHHBIC XaPaKTEPUCTHUKU COJIEpP KaHUS,
PEKOMEHIYEMYIO TOCJIEA0BATEIIbHOCTh M3YYEHUSI XUMUHU C YY4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKU y4eOHOIro MpoIiecca, BO3PACTHBIX OCOOEHHOCTEW 00YydaroIMXCsl, ONpeAessieT BO3MOKHOCTH
npeaMeTa JUisl peaju3aluy TpeOoBaHUN K pe3ysibTaTaM OCBOEHUSI OCHOBHON 00pa3oBaTeIbHON MporpaMMmbl Ha
YpOBHE OCHOBHOIO 00IIero o0pa3oBaHMsl, a Takke TpeOOBaHUM K pe3yibTaraM OOydeHHs XUMHH Ha YpOBHE
1ene u3ydyeHusl MpeiMeTa U OCHOBHBIX BHUIOB Y4eOHO-TO3HABATEIbHON JESATENbHOCTH OOy4aroulerocs o
OCBOEHHIO Y4E€OHOTO CO/IeP KAHMUSL.

3HaHMEe XUMHHM CIY)KUT OCHOBOM Uil (OpPMHpOBAaHUS MHPOBO33PEHHS OOydarolerocs, €ero
MpEJCTaBICHU O MaTepHaJbHOM €IWHCTBE MHpa, BAXKHYIO pOJb UIpaloT (QopMHUpyeMble XUMHEH
MIPEJICTaBJICHHUs] O B3aUMOIIPEBPAILICHUSAX SHEPTUU U 00 SBOJIOLUHU BELIECTB B MPHUPOJE, O MYTSIX PEIICHUS
I00ANBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHSl YEIIOBEUECTBA — CHIPHEBOHM, DHEPTETUUYECKOM, MHINEBOW H
AKOJIOTUYECKON OE30TIaCHOCTH, MPOOJIeM 3[paBOOXPaHEHUSI.

HN3ydyenue xumum:

CHOCOOCTBYET peain3alui BO3MOKHOCTEH Al caMOpa3BUTHS U (HOPMUPOBAHUS KYIbTYPhl JIUYHOCTH,
e€ oOmiel u QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (JOpPMHUPOBAHHUE MBILIUJICHUS U TBOPUYECKUX CIMOCOOHOCTEN 00y4aroIInXcsi, HABBIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOMl  /eATeNbHOCTH, OKCIEPUMEHTAIBHBIX W  HCCIIEIOBATENIbCKUX  YMEHHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCUOHATILHOM eI TeIbHOCTH;

3HAKOMHUT €O CHEIU(HUKON HAYyYHOTO MBIILICHHUS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO MPHUPOJBI U YEJIOBEKa, SBIISETCS OTBETCTBEHHBIM ATAalloM B ()OPMUPOBAHUU €CTECTBEHHO--HAYyYHOMU
IrPaMOTHOCTH O0yYarOIINXCS;

croco6cTByeT (HOPMHUPOBAHUIO LIEHHOCTHOTO OTHOULICHHS K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa30BaHUE 00YJarOIIUXCS.

JlanHble HampaBieHUs B OOY4YeHHHM XMMHH OOECIIEYMBAIOTCS CHEHU(PHUKON coaepkaHHs y4eOHOTro
mpeaMeTa, KOTOPBIM SABISETCS IMeJarorMueckd aJanTUPOBAHHBIM OTpPaXEHHEM 0a30BOM HAyKH XHMHUU Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I11eT0 00pa3oBaHUsl OPUESHTUPOBAH HA OCBOCHUE 00Y4aIOIIUMUCS
CUCTEMBbl TEpPBOHAUYAIBHBIX TMOHITHI XWMHUH, OCHOB HEOPTaHMYECKON XHMHH W HEKOTOPBIX OTIENbHBIX
3HAYUMBIX TIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa coaepKaHusi POrpaMMBbl 0 XUMUHU CHOPMUPOBAHA Ha OCHOBE CHCTEMHOTO MOJX0MAa K e€
n3yuyeHuro. CoaeprxaHue CKIAIbIBAETCS U3 CUCTEMBI MIOHATUN O XMMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHH O XuMuyeckoi peakuuu. OOe O5TH CHUCTEMBI CTPYKTYPHO OpPraHW30BaHbl MO TPUHIUITY
MOCJIEI0BATENLHOTO Pa3BUTHS 3HAHUW Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHUH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;



— MPECTaBICHUH 00 AIEKTPOIUTUIECKOM TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS PacCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKH IOJTYYEHHBIX U OCMBICIEHHBIX
(baxTOB, Pa3BHBAIOTCS MOCIEAOBATEILHO OT OJHOTO YPOBHS K APYrOMY, BBINOJHSAS (PYHKIMHM OOBSICHEHUS U
IIPOrHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXHOCTEN IPAKTUUECKOTO IPUMEHEHHUS U MOJIy4YEHHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHHe TPOrpaMMBbl MO0 XUMHH CIIOCOOCTBYET (POPMHUPOBAHHIO NPEACTABICHUS O XHUMHUYECKOU
COCTaBJIAIOLIEH HAy4YHOW KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOH HpPHUpOJbl, LIEHHOCTHOI'O OTHOIIEHMS K
Hay4yHOMY 3HaHHUIO U METOJIaM MO03HAHUA B HayKe. M3yueHne XuMuM NpOUCXOIUT C MPUBJICYEHUEM 3HAHUM U3
paHee M3y4EHHBIX Y4eOHbIX IpenMeroB: «Oxpyxaromuil mup», «buosorus. 5-7 xmacce» u «®Pusmka. 7
KJIACC».

[Ipn u3ydeHUM XUMUU OPOUCXOAMUT (HOpPMHpPOBAHHME 3HAHHI OCHOB XMMHYECKOW HAayKH Kak olOyactu
COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOW MIESITEIbHOCTH 4YellOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7ada y4eOHOTO MpeAMETa COCTOUT B (POPMUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEUIINX (AKTOB, TOHITHM, 3aKOHOB U TEOPETHMUECKUX TOJIOKEHUHM, JOCTYNHBIX 00001IeHui
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HayKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM MO3HaHUs MPU U3Y4YEHUU
BEIIECTB M XUMUYECKUX peakiui, B GOpMHUPOBAaHUM U PA3BUTHHU MTO3HABATEJIbHBIX YMEHUH U UX IPUMEHEHUU B
yueOHO-TI03HABATENbHOW U Yy4eOHO-UCCIIEOBATENbCKON NI€ATEIBHOCTH, OCBOCHHMU IMpaBHJI 0E30MacHOTo
oOpallleHus ¢ BelleCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipu u3yyeHn XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs BaXKHOE 3HAYEHHE MPUOOPETH TaKue
LeJId, KaK:

— (QopMupoBaHHE HHTEIJICKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY IPUHATHIO pEIIEHUH, CIOCOOHOM aganTupoBaThCsl K  OBICTPO
MEHSIOIUMCS YCIOBHSAM JKU3HH,

— HAalpaBJIEHHOCTb OOYYEHHs HAa CHUCTEMATHYECKOE MPHOOILICHHE OO0Yy4arolUXCcsi K CaMOCTOSITENbHON
MIO3HABATENbHON JIEATEIbHOCTH, HAYYHbIM METOJAM IO3HaHUA, (OPMHUPYIOIIMM MOTHUBALUIO M DPAa3BUTHE
CIIOCOOHOCTEH K XHMUMU;

— olecrieyeHHe YCIOBHI, CIIOCOOCTBYIOIUX MPHOOPETEHHIO O0YydYalOUIMMMCSA OIbITa Pa3HOOOpPa3HOMN
NEATeNbHOCTH, IO3HAHMA M CaMOIIO3HAHMs, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIETEHLMI), HMMEIOIIUX
YHHMBEPCAJIbHOE 3HAYEHUE NI PA3JINYHBIX BUJIOB JIEATENBHOCTH;

— (opmupoBanue o6mel (QyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, B TOM YHCIE
YMEHUH OOBACHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIEr0 MHUPA, UCIOb3Ysl 3HAHUS U OIIBIT, IOJy4EHHbIE U
U3YyYEHUH XUMHUHU, IPUMEHSTh UX MPU PEIICHUH ITPO0JIeM B TOBCETHEBHOM KU3HU U TPYILOBON JEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOIUXCs TYMaHUCTUYECKUX OTHOLICHUH, TOHUMAaHUs IEHHOCTH XUMHUYECKUX
3HaHUHM A7 BBIPAOOTKU HKOJIOTMUECKH 1€JIeCO0Opa3HOro MOBEACHUS B ObITY M TPYIOBOW IESATENbHOCTH B
LEJISIX COXPAHEHUS CBOETO 3[J0POBbs U OKPYXKAIOIIEH PUPOJHON CPEBL;

— pa3BUTHE MOTHBALUU K OOy4YEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CaMOBOCIIUTaHHUIO HA OCHOBE
YCBOEHMsI 00I€4eTI0BEYECKUX IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY IpOoGWiIs U HalpaBIEHHOCTH
JanbHenIero ooyueHus.

OO1iee yncao 4acoB, OTBEIEHHBIX JJI U3YyYEHUs XMMHUHM HAa YPOBHE OCHOBHOTO 001ero oopa3zoBaHus,
coctaBinseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hefelnto), B 9 kiacce — 68 yacoB (2 yaca B HEZIETIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUS

[Ipenmer xumuu. Ponb XUMUM B KHU3HM 4YelNOBEKa. XUMHS B CUCTEME HayK. lella M BEHIECTBA.
dusnyeckrue CBOMCTBA BEIIECTB. ATrperatHoe cOCTosiHME BemiecTB. [loHsATHE O MeToAax MO3HAHUS B XUMUU.
UucTteie BemecTBa u cMecu. CriocoObl pa3/ieNIeHUs CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKHUE AJIeMEHThl. CUMBOJIBI XUMHYECKHUX 31eMEHTOB. [IpocThie 1 CllokKHbIE
BeIleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gopmyna. BalleHTHOCTh aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemecTB. OTHocuTenbHast aroMHas Macca. OTHOCHUTENbHass MOJEKyJlspHas Macca. MaccoBas J07s
XUMHUYECKOTO AJIEMEHTA B COCTUHECHHH.

KomnuectBo BemectBa. Moisib. MousipHass macca. B3auMOCBSI3b  KOJIMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €UHUII BenecTBa. PacuéTel mo GpopmynaM XUMHUYECKUX COEAMHEHUH.

dusnueckre U XMMUUECKHUE SBJICHHUS. XUMHUECKash peakius U e€ MpU3HaKu. 3aKOH COXPAHEHHS MacChl
BEIIECTB. XWUMHUUYECKHe ypaBHeHMs. Kiaccuduranus XWMHYECKHX peakiuid (COCTUHEHUS, Pa3lIoKeHUs,
3aMernieHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOU TMOCYI0#, MpaBUiiaMu paboThl B Jlabopatopun U mpuéMaMu oOpamieHus ¢
nabopaTOpHBIM O00OPY/IOBAaHUEM, HM3yYEHHE W ONMHCAHUE (PU3NYECKUX CBOWCTB OOpA3IOB HEOPraHUYECKUX
BEIIeCTB, HaOMOIeHNe (pu3nUecKuX (IUIaBIEHUE BOCKA, TAsSHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYNKE, KHTIEHUE U
KOHJICHCALIUSI BOJbI) M XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJTMBAHHWE METHOW MPOBOJIOKH, B3aUMOJEHCTBHE
Mena ¢ KUCJIOTOW) SBJICHWM, HAOMIOAEHHE W OIMCAaHHE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHX pEaKIMi
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapusi, pa3jioxeHHe THIPOKCHUIa MEIH
(I mpu HarpeBaHuu, B3aMMOJIECHCTBHE Keje3a ¢ pactBopoMm comu meau (I1), uzyuenue crocoOoB pas3aeneHus
CMeceil: ¢ MOMOIIbI0 MarHura, (QUIBTPOBAHUE, BHINIAPUBAHME, NUCTHILUISALUSA, XpoMmaTorpadus, NMpoBeIeHHE
OUYMCTKU TOBApEHHOW COJM, HAOIIOJEHHE M OMHCAHUE PE3Y/bTAaTOB MPOBEACHUS OIBITA, WILIIOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MaCChl, CO3JJaHie MO MOJIeKYI (IIapOCTEP>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ngyx — cmeck razos. CocrtaB Bo3nyxa. Kucnopoa — anemeHT u mpoctoe BemiecTBo. HaxoxkaeHue
KHUCTIOpo/a B Tpupoje, GuU3MYecKue M XUMHUYecKHe cBoMcTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kucaopoaa. CriocoObl MOTydeHUsI KUCIOpoia B JIAOOPATOPUH U MPOMBINIIEHHOCTH. KpyroBopoT kuciopoia B
npupoae. O30H — aNIOTPONHAS MOAUDUKALIHS KUCTIOPOA.

TemnoBoit 3¢ppexT xumuyeckoil peakuuu, TEPMOXUMUYECKUE ypaBHEHUS, K30- U HHAOTEPMHUECKUE
peakiuu. TomnuBo: yroiab W MeTaH. 3arps3HEHHE BO3/yXa, YCUJICHHE MapHUKOBOTO 3¢¢ekrta, pa3pylieHHe
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocTtoe BemlecTBO. HaxokaeHuwe Boaopoia B mpupoae, (uU3NYecKue u
XUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MmonydeHus. KucaoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnueckne cBoiicTBa BoAbl. Bonma kak pactBoputens. PactBopbl. HackllieHHbIE M HEHACHILIEHHbBIE
pactBOpbl. PacTBOpuMOCTh BeliecTB B BoJe. MaccoBasi J0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA
BoJibl. OcHoBaHus. Ponb pacTBOpoB B mHpHpoAe M B JKU3HU 4YesnoBeka. KpyroBopoT BOJbI B MpHUPO/IE.
3arps3HeHue TpUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukarus Heoprannyeckux coenuHennid. Okcunpl. Knaccudukaius oKCHIOB: colIeo0pasyronme
(OCHOBHBIE, KHUCIOTHBIE, aM(oTepHbie) W HecoieoOpasyrome. HomeHknarypa oxcumoB. Dusnueckue u
XUMHUYECKUE CBOMCTBA OKCHIOB. [lonydeHne okcuaos.



OcnoBanus. Knaccudukamuss ocHOBaHMI: IMIENOYM W HEpaCTBOpPHMBbIE OCHOBaHHS. HomeHkiaTypa
ocHOBaHMI. DU3NUEeCKUEe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotel. Knaccudpukamms xucnor. Homenknarypa kucinor. OU3HMUECKHE M XUMHUYECKHE CBOHCTBA
kucnot. Psan aktuBHoctu metauioB H. H. bekerosa. [lonydenue Kucnor.

Conu. Homenknarypa coneil. @usnueckue U XuMuieckue csoiictsa cojeil. [lonyuenue cosneit.

I'enernueckas cBsA3b MEXAY KacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEAEICHUE COAEpPKAHMsSI KUCIOpOJa B  BO3JyXe, I[OJIyu€HUE, COOHpaHue,
pacro3HaBaHUE€ M W3y4€HUE CBOMCTB KHCIOpPOJA, HaOJIOJEHUE B3aUMOJCHCTBHUS BELIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHHMS W IpEKpalleHusi ropeHus (moskapa), O3HAaKOMJIEHME C oOpa3laMu OKCHUAOB H
OTIMCAaHUE HUX CBOWCTB, MOJIyd€HHE, COOMpaHue, pacro3HaBaHUE W HM3y4eHHE CBOMCTB BOJOpOJa (TropeHue),
B3auMo/ieiicTBrE Botopoia ¢ okcuaoM meau (1) (Bo3MokHO MCOJIb30BaHUE BUAEOMATEPUAIOB), HAOTIOACHUE
00pa310B BEIIECTB KOJUYECTBOM | MOJIb, MCCI€I0BaHNE O0COOEHHOCTENH PacTBOPEHHUS BEIIECTB C PA3IUYHOU
PacTBOPUMOCTbBIO, IPUTOTOBJIEHWE PACTBOPOB C OINpeAeIEHHOW MacCOBOM J0Je pacTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJbI C MeTaJlIaMH (HaTpUEM M KajiblieM) (BO3MOKHO HCIIOJIb30BAHHE BHUJIEOMATEPHUAIIOB),
uccienoBaHue 00pa30B HEOPTaHMYECKHX BEIIECTB Pa3jIMYHBIX KJIACCOB, HAOIIOJACHHE H3MEHEHHsI OKPaCKH
MHIMKAaTOPOB B pacTBOpax KUCJIOT U LIeslovel, n3ydyeHue B3aumojeicTBus okcuaa menu (Il) ¢ pactBopom
CEPHOM KHUCJIOTHI, KACIOT C METAJUIAMH, PEaKIMd HEUTpaau3aluy, MOJy4eHUE HEPaCTBOPHUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeETajula JPYTMM M3 pacTBOpa COJIM, PEUICHHE SKCIIEPUMEHTANIbHBIX 3a/ad IO TeMe
«BaxHeinmue Ki1acChl HEOPraHMYECKUX COECTUHECHUIN.

Iepuoauvecknii 3akoH u Ilepuoanyeckas cucrema xumuyeckux jiemenTos /. M. Menneneesa.
Crtpoenue atoMmoB. XuMu4eckas ¢Bsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBbie MOMBITKU KJIaCCUPUKAIIMN XUMUYECKUX 3JIEMEHTOB. [IOHATHE O TpyMNmax CXOAHBIX 3JIEMEHTOB
(IesoYyHble M ILIEIOYHO3EMENIbHbIE METaJUIbl, TalOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT
am(oTepHbIe OKCUIbI U THIPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepmoamdeckas cuctemMa xumuueckux osaeMmeHToB JI. M. Menneneena.
Kopotkonepuoanast u amuuaHo-nieproaHas Gopmsl [lepuoanueckoit cucrtemsl xumuyeckux snementoB Jl. .
MenpeneeBa. [lepuonsl u rpymnmnbsl. Ousnyecknid CMbICI HNOPAJKOBOIO HOMEPA, HOMEPOB NEPHOJIAa U T'PYIIIBI
3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sjep. M3otonsl. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX 000JI0UEK
aToMOB TiepBbIX 20 xuMHuueckux 3aeMeHToB llepuoanueckoit cucremnl [. M. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA MO €ro nojoxeHuro B [lepuonnueckont cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aTOMOB XHMHYECKMX 3JIEMEHTOB, METaUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.

3nauenue Ileprnonnueckoro 3akoHa u [lepuoanyueckor CUCTEMbI XUMHUECKUX 3JIEMEHTOB /ISl Pa3BUTHUS
Hayku u npaktuku. J[. . MenzaeneeB — yu€Hbli U IpaKJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (mosispHass W HEMOJSIpHAsi) CBSI3b. OIEKTPOOTPHUIATEIHHOCTH
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucieHus. OKHCINTENBHO--BOCCTAHOBUTENbHBIE peakuuu. IIpomeccel OKHUCIEHUS W
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpas3loB BELIECTB METAUIOB M HEMETaIOB, B3aMMOJCWCTBUE THIPOKCHIA LUHKA C
pacTBOpaMu KHCJIOT M UIEJIOYEH, IPOBEJIEHUE OINbBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTENBHO-
BOCCTAHOBMTEJIBHBIX peakIiil (TOpeHue, peakluu pa3aoxKeHNs, COSAUHEHHS).

Mesicnpeomemmnuoie céazu



Peanuzaiust MeXInpeaMETHBIX CBSI3€M MpU HM3YyYEHUHM XUMHUU B & KJlacce OCYILECTBIIACTCS 4Yepes
HCIIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO--HAYUHBIX MOHATHM, TaK U MOHSATUH, SIBJSIOUIUXCS CUCTEMHBIMH JIJIs
OT/ENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIKJIA.

OOmue ecTecTBeHHO--HAYYHbIC TIOHATHS: HAay4dHBIA (DaKkT, rUNOTE3a, TEOpHs, 3aKOH, aHAIU3, CHUHTE3,
KJIacCU(UKAIKs, IEPUOUIHOCTh, HAOIIOJCHHE, SKCIIEPUMEHT, MOJISTHPOBAHUE, H3MEPEHUE, MOJICITh, SIBJICHHUC.

dusnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, WU30TONBI, PaTUOAKTUBHOCTb,
MOJICKYJIa, SJIEKTPHUSCKUN 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, a3, GU3NICCKUE
BEJIMYUHBI, €IMHULIBI U3MEPEHH s, KOCMOC, TUIaHETHI, 3BE31b1, COTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIC TIOPOJIBI, MMOJIC3HBIE MCKOTIAeMbIe, TOTLIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakius

[Iepnognueckuit 3akoH. Ilepmoauueckas cucrema xummyeckux odnemeHTtoB . M. Menneneesa.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPHUO/IOB,
KaJlis, KaJbllisg U UX COCIUHEHHH B COOTBETCTBUU C TOJIOKEHHWEM 3JIeMEeHTOB B llepuoamdeckoil cucreme u
CTPOCHHEM HX aTOMOB.

Ctpoenue BemecTBa: BUIb XHMHUYECKOW CBSI3M. THIBI KPUCTALIUYECKUX PEMIETOK, 3aBUCUMOCTH
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKON CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHWYECKHMX BEIIECTB. XWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCSL K PA3IMYHBIM KJacCaM HEOPraHWYECKHUX COCTWHEHUN, TEeHETHYeCKas CBS3b HEOPTaHHMYECKHX
BEIIIECTB.

Knaccudukanus XuMHUYeCKUX peakiiuid Mo pa3IMvHbIM MMPU3HAKaM (110 YUCITy M COCTaBY y4aCTBYIOIINX
B PEAaKIIMU BEIIECTB, MO TEIUIOBOMY 3(D(PEeKTy, M0 M3MEHEHHUIO CTEIICHEH OKHMCIICHHS] XUMHYECKUX JJIEMEHTOB,
Mo OOpaTUMOCTH, IO YYaCTHUIO Karajau3aTtopa). DK30- U DHIOTEPMHYECKHE PEAKIUH, TEPMOXUMHUUYECKUE
YpaBHECHHUS.

[Tonatue o ckopoctn XUMHUUYecKOW peakuuu. [loHATHE 00 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusax. [loHaTre 0 TOMOTE€HHBIX M reTeporeHHbIX peakuusx. [loustue o karanuze. [loHsTHE 0 XUMUYECKOM
paBHOBecHHM. DaKTOpbI, BIHUSIONIME HA CKOPOCTh XWMHYECKOM pEaKUMu W TMOJOKEHUE XHUMHYECKOTrOo
paBHOBECHS.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC peakuu, AIIEKTPOHHBII banaHc OKHCIIUTEILHO-
BOCCTAHOBUTEJIbHOW peakuuu. COCTaBJICHUE YpPaBHEHHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMH C
HCIIOJIb30BAaHUEM METO/Ia AJICKTPOHHOTO OaaHca.

Teopust 3JIEKTPOJUTUYECKONM AUCCOIMALIMM. ODJIEKTPOJUTHI M HEIJEKTPOJUThl. KaTHOHBI, AHMOHBI.
MexaHu3M JUCCOLMAIMK BEIIECTB C Pa3IMYHBIMM BHJIAMU XUMHYECKOW CBs3U. CTENEeHb IUCCOLMAIUU.
CuiibHBIC U CITa0bIe 2JICKTPOJIUTHI.

Peakiun nonHoro oomMeHa. YCIIOBUS MPOTEKAHUS PEaKIMid HOHHOTO OOMEHa, TIOJHBIC U COKpAIIEHHBIC
WOHHBbIE ypaBHeHUs peakiuil. CBoicTBa KHCIOT, OCHOBaHMI M coJIeH B CBeTe MpEACTaBIeHUN 00
ANEKTPOJUTUYECKOU qucconualuu. KadecTBeHHble peakiini Ha HOHBL. [IoHsITHE O TUApOIH3e COJeH.

Xumuueckuii IKcnepumenm:

O03HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYeCKUX BEIIECTB — METaUIOB M
HeMeTalsIoB (rpadurta u anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS ), UCCIIEeIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XMUMHUYECKON peakliu OT BO3JACUCTBUS Pa3NUYHbIX (PaKTOPOB, HCCIEAOBAHUE IEKTPOMPOBOAHOCTH PACTBOPOB
BEIIECTB, MPOIIecca TUCCOLMAIIMN KUCIOT, eoueil u colieil (BO3MOXKHO HCIIOJIb30BAaHHE BUAECO MATEPHAIIOB),
MPOBEJICHUE OMBITOB, WJUTIOCTPUPYIOMINX MPHU3HAKK MPOTEKAHUS peakiuii MOHHOro obMeHa (oOpa3oBaHmHe
ocaJka, BBIJICNICHHE Ta3a, oOpa3oBaHHE BOJBI), OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-



BOCCTAHOBHTEJIBHBIX PEaKIUil (TOpeHne, pEeaKkIy Pa3IoKEHUs, COSTUHEHNUS), pAaCIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEaKIMii Ha MOHBI, pEIIeHNE SKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTtasibl U X cOeTUHEHUS

OOmast xapakrepucThuka TrajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHne W (HU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB. XMMHUYECKHE CBOICTBA Ha
npuMepe xjopa (B3aUMOAEWCTBHE C MeTalIaMHM, HEMeTajlaMu, Iueiaoyamu). Xioposogopod. CounsHas
KHCJIOTa, XUMHUYECKUE CBOWCTBA, MOJIydeHHE, TpUMeHeHne. J[eldcTBre XJIopa W XJIOPOBOAOPOAA HA OPraHU3M
genoBeka. Baxxaenne XJI0puabl 1 X HAXOKACHUE B TIPHPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHBIE
crerieHH okucieHus. CrTpoeHne W (PHU3MUYECKHE CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOPOJa W  CEpHI.
AnnoTtponHsle MOAU(UKALUK KUCIOpPOJa M cepbl. XHUMHUYECKue cBoicTBa cepbl. CepoBOAOPOJ, CTPOEHUE,
¢du3nveckne W XUMHUYECKHe cBOiCTBa. OKCHIBI Cepbl KaK MPEICTaBUTENN KHCIOTHBIX OKcHIoB. CepHas
KHCIIOTa, (PU3MUYECKIEe U XUMHYECKHE CBOICTBA (00IIME KaK MPECTaBUTEINS Kilacca KUCIOT U CIIEHU(pHYECKHE).
XUMHUYECKUE pPEaKIWW, JIeKallue B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TIOJMYYeHHUS CEPHOM KHCIIOTHI.
[Ipumenenne cepHoit KucnoThl. COM CEpPHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha cyabdar-noH. Haxoxnenue
cepel M e€ COCTUHEHWH B TpUpoae. XUMHYECKOE 3arpsi3HEHUE OKPYXKAroIIeH Cpeabl COSAMHEHHSIMH CEphI
(KUCTIOTHBIE JI0KIH, 3arpsi3HEHNE BO3/IyXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPaIICHUSI.

OO6mrast xapaktepucTuka sMeMeHTOB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC
CTETIEHN OKWCIICHUsS. A30T, pacrpocTpaHeHHe B Npupoje, GU3NIeckne U XUMHUYECKHe cBoiicTBa. Kpyrosopor
a3oTa B TpHUpoje. AMMHAK, ero (HU3MYECKHe W XUMHUYECKHE CBOWCTBA, MOJydeHHe W mpumeHeHue. Conm
aMMOHWUS, UX (PU3MUECKUE U XMMHUYECKHE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHHSL.
A30oTHas KuCIOTa, e€ moyiyueHue, (pusnueckue U XMMHUYECKHe CBOICTBa (00IIMe Kak MpeICcTaBUTENs Kiacca
KUCIOT M crnenuduueckue). Mcnonp30BaHMe HUTPATOB U COJIEH aMMOHHUSI B KauyeCTBE MMHEPAIbHBIX
ynoOpenuii. XUMHUYECKOE 3arpsi3HEHHE OKpPY)Kalolled Cpelpl COCAUHEHHMSIMH a30Ta (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/ayXa, MOUBBI M BOJ0EMOB). Dochop, amtoTpomnnbie Mogudukanuu dochopa, husndeckue u
xumudeckue cBoictBa. Oxcup docdopa (V) u dochopHas kuciaora, GU3NIECKUEC U XUMHUYECKHUE CBOWCTBA,
nosyuenue. Mcnonp3zoBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHUIA.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OcoO€HHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIJIEHUS. YTIIepoJ, alIOTPOIHbIe MOAM(UKAIMM, pACHPOCTpaHEHUE B Ipupojae, (uznyecKue u
XUMHUYecKue cBoicTBa. Ancop6uus. Kpyrosopor yriepona B npupoze. OKcuapl yriepoaa, ux Quandeckue u
XMUMHYECKHUE CBOMCTBA, JACWCTBHE HA >KMBBIE OPraHU3Mbl, MOJYYCHHE U MPUMEHEHHE. DKOJOTUYECKHE
poOJIeMbl, CBsI3aHHBIE ¢ OKcUAoM yrieposa (1V), runoresa rio6anbHOTO MOTEIUICHHUS KIMMAaTa, MAapHUKOBBIN
s dekT. YroapHas KUcCioTa U €€ coliv, uX (GU3MYECKUe U XUMHUUYECKUE CBOMCTBA, MOJyuYeHUE U MPUMEHEHUE.
KauectBennass peakuust Ha KapOoHaT-woHBL Mcrmonb3oBanue KapOOHATOB B OBITY, MEIHUIMHE,
MIPOMBIIIJIEHHOCTH U CETTLCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepojna (MeTaH, 3TaH,
STHIICH, alleTUJIeH, 3TaHOJ, IVIMIIEPUH, YKCyCHas KucioTta). [IpupoaHbie UCTOYHUKH YriIeBOAOPOAOB (yrolb,
MIPUPOHBIN ra3, HeTh), MPOAYKTHI UX MepepadoTku (OEH3MH), UX POJIb B OBITY U MpoMbIuIeHHOCTH. [ToHsTHE
0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: JKHMpax, Oeikax, YrjiaeBoJaX — M HMX pOJIM B JKM3HHM 4YeJOBEKa.
MarepuanabHO€ €IMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COEANHEHUI.

KpemHuuii, ero ¢pusndeckue 1 XuMHUUECKUE CBONCTBA, MMOJydeHne U npuMeHeHne. CoeJMHEeHUs] KpeMHUs
B npupose. OOume npezncraBieHus o0 okcuae kpemHus (IV) m kpemHueBoit kucnore. CHIMKATbhl, HUX
UCMOJb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH. BaxkHeline cTpouTelbHble MaTepuaibl: KepamMHKa, CTEKIIO,
LEeMeHT, OeToH, xene300eToH. IlpobieMbl 0e30macHOrO MCIMOJIb30BAaHHUS CTPOUTENBHBIX MAaTepuanoB B
MOBCEJTHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:



M3Yy4eHHE 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, TPOBEICHUE Ka4eCTBCHHBIX
peaknuii Ha XJOPUI-HOHBI U HAONIOJICHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTpaXKaronue (Gpu3nueckue u
XUMHUYECKHUE CBOMCTBA TaJON€HOB W WX COCIMHEHHM (BO3MOKHO HCHOJB30BAaHUE BUJICOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3amMu XJIOPUIOB (TaJOreHHUIOB), O3HAKOMIICHUE ¢ 00pa3liaMu Cepbl U €€ COCTMHCHUSIMU
(BO3MOKHO WCIIOJIB30BAaHKUE BHICOMATEPUAIIOB), HAOIIOCHHE MIpoliecca OOYIiIMBaHUs caxapa IoJ] JeHCTBUEM
KOHLIEHTPUPOBAHHON CEpPHOW KHUCJIOTHI, M3y4YEHHUE XUMHYECKUX CBOWMCTB pa30aBIE€HHOW CEpHOM KHCIOTHI,
MPOBEJICHUE KAYSCTBEHHON PEaKIuu Ha CylIb(aT-uoH 1 HAOIIOACHNE MMPU3HAKA ¢€ TIPOTCKAHUs, 03HAKOMIICHUE
¢ (usnyeckuMu CBOMCTBaMH a3oTa, ¢Gochopa U HUX coenuHEHHH (BO3MOXKHO  HCIIOJIB30BAHHE
BHJICOMATEPHAIIOB), 00pa3liaMu a30THBIX M (OochOPHBIX yIO0OpeHUH, oTydeHne, coOupanne, paclio3HaBaHUE U
W3YyYCHHE CBOWCTB aMMHUaKa, IPOBEICHUE KaYCCTBCHHBIX PEaKIUii Ha HIOH aMMOHUS M pocdar-HoH U U3ydeHHE
MPU3HAKOB HMX MPOTEKAHMsI, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbI0 (BO3MOKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), H3yYCHHE MOJENIed KPHUCTALTMYECKUX pemeEToK anMasa, rpadwura,
dynnepeHa, 03HAKOMJIGHHE C MPOIIECCOM aacOpOlUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOWCTBOM TPOTHUBOTAa3a, MOJydeHHe, cCOOMpaHue, pacro3HaBaHUE W M3y4E€HHUE CBOMCTB YIJIEKHCIIOTO Tasa,
MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMil Ha KapOOHAT M CHUJIMKAT-HOHBI U M3y4e€HHE MPHU3HAKOB MX MPOTEKAHMUS,
03HAKOMJICHHE C MPOAYKIIMEH CHIIMKATHOW MPOMBIIIICHHOCTH, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«BaxHeime HeMeTauIbl U UX COSIUHEHHS.

MeTaJuIbl M UX COETHHEHUS

OO0mrast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — META/NIOB HAa OCHOBAHMM WX TMIOJOXXKCHHUS B
[Tepuonnueckort cucreme xumuueckux 3nemeHToB [l M. MengeneeBa m crpoeHus artoMoB. CTpoeHHe
MeTauioB. MeTtayuimdeckasi CBA3b W META/UIMYECKas KPUCTAJUTMYECKAs PEmI€TKa. DJICKTPOXUMHYECKUA PsT
HalpsDKEHUH MeTaioB. DU3MUecKHWe W XUMHUYECKHE CBOMCTBa MeTayioB. OOmIue crnocoObl IMOTydeHUs
MeTaiioB. [loHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHl UX OT KOoppo3uu. CruiaBbl (CTaib,
YyTr'yH, TIOpATIOMUHIHN, OpOH3a) M MX MPUMEHEHUE B OBITY U TIPOMBITIICHHOCTH.

[[lenounble MeTaymbpl: moJiokeHue B llepmoamueckod cucreme xumudeckux osnemeHtoB J[. U.
MenpeneeBa, CTpoe€HHE HX aTOMOB, HaxoxkJaAeHUWE B mpupoje. Pusznyeckue W XUMHUYECKHE CBOWCTBA (Ha
npuMepe HaTpus v Kaimus). OKCUIbl M TUAPOKCUABI HATpusl U Kanusl. [IlpuMeHeHne menoYHbIX METalJIOB U UX
COECIUHEHU.

[[lenoyHo3emMenbHbIE METAUIbl MarHuid W Kajbluil: mnojoxxkeHue B llepuogumyeckoil cucreme
xumuueckux snementoB JI. M. MenzaeneeBa, cTpoeHHe MX aTOMOB, HaxOXJeHHE B npupoje. dusndyeckue u
XMUMHYECKUE CBOICTBA MarHusi M Kajiblus. BaxkHeilue coeAUMHEHUS Kalblus (OKCHUI, THAPOKCHJ, COJIH).
XKécTrocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuil: nosioxxenue B llepumoamyeckoit cucreMe xumuueckux anemeHtoB [[. M. Menneneesa,
CTpOEHHE aToMa, HaxOoXAeHHe B mpupojae. Ou3nueckue U XUMHUUYECKUE CBOMCTBA amOMUHUA. AMQOTEpHBIC
CBOMCTBa OKCH/A U THAPOKCH/IA ATFOMUHHUSL.

XKeneso: nonoxenue B [lepuoanyeckoii cucreme xumuueckux snementoB 1. . MenneneeBa, ctpoeHue
aToMa, HaxoXkJeHue B npupoje. Ousnveckre U XUMUYECKHEe CBOWCTBA xkene3a. OKCUAbI, THAPOKCUIBI U COJIU
xenesa (1) u xxenesza (111), ux cocras, cBONCTBA U MOTy4EHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0O0pa3llaMl METaUIOB U CIUIaBOB, WX (U3MYECKMMH CBOWCTBAMHU, H3y4YCHUE
pEe3yNbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO  HWCIHONB30BaHUE  BHIEOMATEpUATOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUSl OKCHJa Kallbllug WM HATpUs C BOJOW (BO3MOXHO WCIOJIb30BaHHWE BHJICOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, TIPOIIECCa TOPEHHsI Kelle3a B KUCIOpOAe (BO3MOXHO HCIOJIL30BAHUE
BHJICOMATEPUANIOB), MMPU3HAKOB MPOTEKAHUS KAUYEeCTBEHHBIX PEaKIMii Ha WOHBI: MArHUs, KalblUs, aTFOMUHHUS,
uuHka, xenesa (l1) u xxenesa (I1l), menu (1), HabmroneHre W omHMcaHuWe MPOIECCOB OKpAITUBAHUS IJIAMEHHU
WOHAMHM HATpus, Kaiusl W Kaublus (BO3MOXXHO UCIOJIB30BAaHUE BHICOMATEPUANIOB), HCCIIEIOBAHHE



aM(OTEPHBIX CBOMCTB T'MJIPOKCHIA AIIOMUHUS U THAPOKCHA IUHKA, PELIICHHE SKCIIEPUMEHTABHBIX 3a/a4 10
Teme «BaxxHelme MeTaJulbl U UX COEAUHEHUS.

XuMus 1 oOKpy:xaouas cpeaa

BemectBa u maTtepuainbl B IOBCEIHEBHOMN >KM3HM ueloBeKa. be3onacHoe MCIob30BaHME BELIECTB U
XUMHMUYECKUX peakuuii B ObITy. [lepBas moMoIb MpU XMMHUYECKHUX 0KOTax U OTPABICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKarolled cpelpl (IpeaenabHas JOMyCTHMasl KOHILIEHTpalUsl BELIECTB,
nanee — [1/IK). Poib XxuMuu B pemieHN# S9KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00pa3LoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnnie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3ed NpU M3YYEHHHM XUMHUU B 9 Kiacce OCYIIECTBISIETCS dYepe3
HCIO0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U MOHITHH, ABISIOIUXCA CUCTEMHBIMM IS
OTJIEbHBIX NIPEJMETOB €CTECTBEHHO--HAyYHOT'0 IMKJIA.

OO0uue ecTecTBEHHO-HAay4YHbIE MOHATHS: HAy4HbIM (DaKkT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIMU3, CHUHTE3,
KJ1acCU(pUKaLus, NEPUOJUIHOCTb, HAOIIOIEHUE, SIKCIIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHNE, MO/JIENb, SBJICHUE,
MAapHUKOBBIN APPEKT, TEXHOJIOT U, MAaTEpUAIIbI.

®duzuka: marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIBI, PaAHMOAaKTUBHOCTD,
MOJIEKYNa, DJEKTPUUECKUN 3apsijl, MPOBOJHUKH, MOJYINPOBOJHUKHU, TUAIEKTPUKH, (POTODIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHME BEIECTBA, ra3, PacTBOP, PACTBOPHUMOCThb, KpUCTAJIIMYECKas pPelETKa,
CIUIaBbI, (pU3MUECKHE BEIUYUHBI, €IUHUIBI M3MEpPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Connue.

buonorus: doTocunTes, ApIXaHUE, OMochepa, FIKOcUcTEMa, MUHEpaJIbHBIC YI0OPEHUS, MUKPOIJIEMEHTHI,
MAaKpO3JIEMEHTBI, TIUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOJIbL, MMOJIE3HbIE HCKOMIAaeMble, TOILTUBO,
BO/JIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3yJBTaThl OCBOSHHSI IIPOTPaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus JOCTUTAIOTCS B XO/1€
0o0y4eHHs XUMUHU B €IWHCTBE YUEOHON M BOCIHMTATEIHHON AEATEIHHOCTH B COOTBETCTBHUHU C TPAIUIIMOHHBIMHU
POCCUMCKMMH COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM, INPUHATBIMU B 0OILECTBE
NpaBUJaMH W HOPMaMHU TIOBEIEHHS M CHOCOOCTBYIOT TMpOIIECCAaM CaMOIIO3HAHMSA, CAMOPA3BUTHUSL H
COLIMANU3alU 00yJaroIuXCsl.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMM M PACIIUpPEHHE ONbITA AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
4acTu:

1) mnaTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAy4YHOMY HacJIE€JIUIO,
MOHUMAaHMsI 3HAYEHMs] XMMHMYECKOM HayKu B JKM3HM COBPEMEHHOrO OOIEecTBa, CIIOCOOHOCTH BIIAJETh
JIOCTOBEpHOW MH(OpMaIeld 0 MEPEeIOBBIX JOCTHKEHUAX W OTKPBITHSIX MHUPOBOM U OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IEeCTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

MIPEJICTAaBICHUS] O COIMAIBHBIX HOPMAaxX M IMpPaBUJIAX MEXKIUYHOCTHBIX OTHOIIEHHH B KOJIJIEKTHBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATENbCKOM, TBOPUECKON U
JOPYrUX BHJAX JESITENbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HON COBMECTHOW MAEATEIbHOCTH INPHU BBIIOJIHEHUU
yueOHBIX, TIO3HABATENIBHBIX 3a/1a4, BBIIIOJHEHUN XMMHMUYECKUX IKCIIEPUMEHTOB, CO3[AHUU Yy4eOHBIX MPOEKTOB,
CTPEMJICHHUS] K B3aUMOINIOHMMAHUIO U B3aMMOIIOMOLIM B IpOLecCe ITON yd4eOHOM AeATENbHOCTH, FOTOBHOCTH
OLICHMBATh CBOE INMOBEICHHE U MOCTYNKHM CBOMX TOBAPUULICH C MO3MIMHM HPABCTBCHHBIX U NPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBAN OCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PDEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOHW PpEaKIHMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKM W COCTABIIIOIIME OCHOBY JUId IIOHMMAHHUS CYIIHOCTH Hay4HOU
KapTUHBI MUPA, IPEICTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MIPUPO/IbI, B3aUMOCBS35AX YEJIOBEKA
C IPUPOJHON CPENIOi, O POJIM XUMHHU B IIO3HAHUM 3TUX 3AKOHOMEPHOCTEN;

[I03HaBaTEIbHbIE MOTUBBI, HAIIPABJICHHbIE HA MIOJYYEHHUE HOBBIX 3HAHUI [0 XUMUU, HEOOXOIUMBIE IS
OOBSICHEHUSI HAOJIOAAaeMBbIX IPOLECCOB U SIBICHUH, MO3HABATEIbHOM, MH(MOPMALMOHHOW M YUTATEIbCKON
KYJIBTYpBI, B TOM UHCJI€ HABBIKOB CAMOCTOSITEIbHOM pabOThI C yUeOHBIMM TEKCTaMHU, CIIPAaBOYHOM JINTEpaTypoil,
JOCTYIHBIMU TEXHUYECKMMHM CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHMI0 M [O3HAHMIO, JIIOOO3HATENBHOCTb, TOTOBHOCTH M  CIHOCOOHOCTH K
caM0o0Opa30BaHUIO, IPOEKTHOW U  MCCIEJOBATEIbCKOM  JIEATENBHOCTH, K  OCO3HAHHOMY  BbIOOpY
HaIpaBJICHHOCTU U YPOBHs 00y4eHMsI B JaJIbHEHILIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBBIO, YCTAHOBKM Ha
3JI0pOBBII 00pa3 KU3HU, OCO3HAHUE TIOCIECTBUNA U HENPUATHE BPEAHBIX NPUBbIUEK (YIOTPEOICHUS alIKOTOJIs,
HapKOTHKOB, KYpEHHSs ), HEOOXOIMMOCTH COOJIOZCHUS MPaBUJI 0€30MaCHOCTH MPU 00pallleHNH ¢ XUMHUYECKUMHU
BEIIECTBaMU B OBITY U pealbHOM KHU3HH;

5) Tpya0BOr0 BOCIIMTAHHUSI:

MHTEpEeC K MPAaKTUYECKOMY HM3Y4YeHMIO NMpodeccuil M Tpyaa pa3lM4yHOTO poja, YBaXEHUE K TPyAy U
pe3ysabpTaTaM TPyLOBOH IEATENbHOCTH, B TOM YHCIIE Ha OCHOBE IIPUMEHEHHUs NPEIMETHBIX 3HAHHUM 110 XUMUH,
OCO3HAHHBII BHIOOp HMHIUBHIYaTbHON TPAEKTOPUU THPOJOJDKEHUS O0pa3oBaHMsA C YYETOM JIMYHOCTHBIX



WHTEPECOB W CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, YCIIENTHOM
HpO(beCCI/IOHaJIBHOI\/JI ACATCIIbBHOCTU MW PA3BUTHA HCOGXOI[I/IMLIX yMeHI/IfI, TOTOBHOCTb aAaliTUpPOBATLCA B
npoeccuoHaIbHON Cpefie;

6) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU IIeTieco00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHHMKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBaHMs, NOHMMaHNUE LIEHHOCTH 3J0POBOT0 M 0e30macHOro o0pasa >KHU3HU, OTBETCTBEHHOE OTHOIIECHUE
K COOCTBEHHOMY (PM3MUYECKOMY W TICHXHYECKOMY 3/J0POBBIO, OCO3HAHHE IEHHOCTH COOJIOJCHUS MpPaBHII
0€301acHOTO MOBENEHH MPpU paboTe C BEUIECTBAMH, a TAK)KE B CUTYAIHX, YTPOKAIOIIUX 30POBBIO U KU3HU
JTIIO/IEH

CHOCO6HOCTI/I IMPUMCHATH 3HAHUWS, ITOJIY4aCMBbIC ITPHU U3YYCHUH XUMUHU, I pCHICHUA 3aaa4, CBA3aHHBIX
C OKpYXaroued MNpUPOAHON CpEIoM, IS TOBBIIICHHUS YPOBHS SKOJIOTMYECKOW KYJbTYpbI, OCO3HaHHUS
rJ1I00aJIPHOrO XapakTepa SKOJIOIMYEeCKUX MpoOJeM M HyTell MX pelIeHHs MOCPEACTBOM METOJIOB XHMHH,
OKOJIOTMYCCKOro MbINUJICHUA, YMCHUA PYKOBOACTBOBATHCA HM B HOSH&B&TGHBHOﬁ, KOMMYHI/IKaTI/IBHOI\/JI u
COLIMAIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrase MCTAIMMPECAMETHBIX PE3YIbTATOB BBIACIIIIOT 3HAYHUMBIC I (1)OpMI/IpOBaHI/I$I MHPOBO33PCHUA
oOIeHayuHble TOHSATHS (3aKOH, TEOPHs, MPUHIUI, TUNOTe3a, (akKT, CUCTeMa, MPOIECC, SKCICPUMEHT H
Jpyroe.), KOTOpbIe MCIOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4E€OHBIX MpEAMETax M IMO3BOJISIIOT Ha OCHOBE
3HAHMW M3 3TUX NpeaIMeTOB (OPMUPOBATH MPEACTABICHHWE O LEJIOCTHOW HAayyHOM KapTUHE MHupa, U
YHHUBEpcaJbHble YyueOHble JeHCTBUS (IO3HABaTelbHble, KOMMYHHKATHUBHBIE, PETYJIATUBHBIE), KOTOpbIE
obOecneunBaroT (POPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAaHHPOBAHUIO M OCYILIECTBICHUIO YyueOHOM
NeSITeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHHS UCIIONb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS] TP OCBOCHUU 3HAHUMN: PAaCKphIBaTh CMBICI
XUMHYECKUX MOHATHHM (BBIOCNATh HMX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBAaTh B3aUMOCBSI3b C JPYTHMMH
MOHATHSIMHU ), UCIIOJIb30BAaTh MOHATUS JJIs1 00BSICHEHUS OTACNIbHBIX (PAKTOB U SIBIIEHUH, BEIOMpPATh OCHOBAHUS U
KpUTEpUU 7S KJIACCU(PHUKAMU XUMHYECKUX BEIIECTB M XUMHUYECKUX pPEaKUWd, yCTaHABIUBATh NMPUYMHHO-
CIIEJICTBEHHBIE CBSI3M MEXJIYy OOBEKTaMM HU3YyY€HHUs, CTPOUTH JIOTMYECKUE paCCyXJAeHUsS (MHAYKTHUBHBIC,
JIeTyKTUBHBIE, 110 AaHAJIOTUH ), IEJIaTh BBIBOJIbI U 3aKITIOYCHHUS;

yYMEHHE MPUMEHSATH B MPOLIeCcCe MO3HAHMS MOHATHUS (IPEIMETHBIE U METaNpPEIMETHBIE), CHMBOJIMUYECKUE
(3HAKOBBIE) MOJICNIN, UCTIOJIb3YyEMbIE B XUMUH, IPEOOPa30BbIBATH MIMPOKO MIPUMEHSIEMbIE B XUMUU MOJICIIbHBIE
MIPEJICTaBICHUS] — XUMHUYECKHI 3HaK (CUMBOJI DJIEMEHTa), XUMHUYecKas GopMmyia U ypaBHEHHE XUMUYECKOU
peaKnuu — TpU pEHIeHUH Y4eOHO-IIO3HABATEIbHBIX 33Jay, C Y4ETOM O3THUX MOJIEIbHBIX MPEJCTaBICHUN
BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XMUMHUYECKUX PEAKIINi, BBISIBISITH OOIIKME 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIE CBS3H M MPOTUBOPEUHS B
M3Yy4aeMbIX Mpolieccax U SBICHUSX.

Ba3oBble uccienoBareibckuie 1eiCTBUS:

YMEHHUE HCIIOJIb30BATh IOCTABJICHHBIE BOMPOCHI B KAadeCTBE WHCTPYMEHTA MO3HAHUS, a TakKXke B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI TIO MTPOBEPKE MPABMILHOCTH BBHICKA3bIBAEMBIX CYXKICHMUIA;

puoOpeTeHue OMbITa MO MIAHUPOBAHHIO, OPTaHU3AIMH U NPOBEJCHUI0 YIEHUYECKHX SKCIIEPUMEHTOB,
yMeHHE HalOIo[aTh 3a XOJOM IPOLecca, CaMOCTOSTENIbHO MPOTHO3MPOBATh €ro pe3ysbTaT, (GopMyIupoBaTh
0000IIeHNsT M BBIBOABI 10 pe3yibTaTaM IPOBEAEHHOTO OIbITA, MCCIEJOBAaHUS, COCTaBIATh OTYET O
pojieIaHHOM paboTe.

Padora ¢ undopmanueii:



yMEHHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPHPETHPOBATH MH(POPMALUIO PA3JIMYHBIX BHIOB U (HOPM
NPEJCTABICHNSA, IOJy4aeMyI0 W3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa XHUMHUYECKOTO
CoJepKaHusA, CHpaBOYHBIE MOcoOus, pecypchl MHTepHeTa), KPUTUYECKH OIICHHWBATh IPOTHBOPEUYMBYIO H
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TPUMEHSTH pa3UYHbIe METOIBl M 3alpoChl TNPH TMOWCKe U O0TOope wuHMOpMaMu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJIsl BBINOJHEHUS YyYEOHBIX M IIO3HABATEIBHBIX 3a7ady
OTIpEeNIeNIEHHOTO THUIA, TpUOOpEeTEeHNE OTBITa B 00JACTH MCIIOJIB30BaHUS HH(POPMAITOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTUH, OBNAJIeHHE KYyJIbTYPOH aKTHBHOTO WCIOJB30BAHUS  PA3JIMYHBIX ITOWCKOBBIX  CHUCTEM,
CaMOCTOSITEJIFHO BBIOMpATh ONTUMAbHYIO (OpMy TMpeiacTaBleHHss HHGOPMAIMM W WLIIOCTPUPOBATH
pelaemble 33/1a4 HECIIOKHBIMU CXeMaMH, TMarpaMMaMu, IpyrumMu popMamu rpaduku 1 1X KOMOMHAITUSIMH,

YMEHHE HCIOJb30BaTh U AHAJIU3UPOBATh B IpoLECCe y4EOHONW M HMCCIEA0BATENbCKOW AEATEeIbHOCTH
MH(OPMALIKIO O BIMSHUN MPOMBIIIJIEHHOCTH, CEIbCKOTO X035HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKpPY’Karollen
MIPUPOIHOM CpEJIbI.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

YMEHHMsI 3a/1aBaTh BOMPOCH! (B XOJ€ Auanora W (Uiu) JUCKYCCHUH) IO CYLIECTBY OOCYKIAaeMOU TEMBI,
(bopMynupOBaTh CBOM MPEIOKEHNUSI OTHOCUTENIBHO BBIIMOJIHEHUS IPEIOKEHHON 3a1auu;

YMEHHUSI TIPEICTABISATh TOJNYYEHHBIC pPe3ylIbTaThl TI03HABATENFHOW JESTETPHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeNaTh TPE3CHTAIMI0 pPE3yJbTaTOB BBITIOJTHEHUS XUMHUYECKOTO AKCIIEPHMEHTA
(JtabopaTopHOTO OTBITA, JIAOOPATOPHOU PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHHSI y4eOHOro COTPYIHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOW IO3HABaTEIbHOW U
UCCIIEIOBATENIbCKON IEATENIbHOCTH MPU PEIIEHUH BO3HUKAIOUIUX MPo0JIeM Ha OCHOBE yuéTa OOIIUX UHTEPECOB
U COrJIacoBaHUS Mo3uiuil (oOcyxaeHusi, 0OMEH MHEHUSMH, «MO3TOBbIE IITYPMbI», KOOPIUHALIUSI COBMECTHBIX
JEHCTBUIM, OTIpeieJICHUE KPUTEPHUEB TI0 OIIEHKE KaYeCTBA BBITIOJIHEHHON PabOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIEe 1eCTBUA:

YMEHHE CaMOCTOSITENIbHO  OMNpEAesATh LeNH  JIeATENbHOCTH, IUIAHUPOBATh,  OCYIIECTBISATH,
KOHTPOJMPOBaTh W TMpH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JIEATEIbHOCTh, BBIOMpaTh Haubosee
s dekTuBHBIE CIOCOOBI pelleHrsT Y4eOHbIX M IO3HaBAaTEIbHBIX 3a/lady, CaMOCTOSTEIbHO COCTaBIATH WU
KOPPEKTUPOBATh MPEIOAKEHHBINA aqrOpUTM JAEUCTBUN MPU BBHIIIOJHEHUH 3aJJaHUMN € Y4ETOM IMOIYYeHUS] HOBBIX
3HaHUI 00 M3yd4aeMbIX 00bEKTaX — BEIIECTBAX U PEaKIUAX, OLIEHUBATH COOTBETCTBHUE MOIYYEHHOTO pe3yibTara
3asIBJICHHOM 11e7T, YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Mpe/laraeMble B YCIOBHH 3aJaHUI.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHMIO 00S3aTE€IBHOTO COJEp)KaHUS, YCTAHOBJIEHHOTO
naHHOU (enepanbHO pabodeil mporpaMMoi, BBIIENISIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4yHbIE 3HAHUS,
YMEHHUS M CIOCOObI AeMCTBUM, crienupuieckre A MpeIMeTHOM 001acTi «XUMHUA», BUABI ACITEIbHOCTU IO
MOJIyYEHHUIO HOBOTO 3HAHMS, €r0 MHTEePIpPEeTalnu, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHbIX YYEOHBIX U
HOBBIX CHUTYalHsIX.

K koHny o0ydeHus B 8 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUNA:

® pacKpbIBaTb CMBIC]I OCHOBHBIX XHMHUYECKUX IOHATHI: aTOM, MOJIeKyJa, XUMUYECKUN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOIHASI U HEOJHOPOIHASI), BAJICHTHOCTh, OTHOCUTENbHAS
aTOMHasi ¥ MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasi J0JIsl XUMHUYECKOTO
3JIEMEHTa B COEJUHEHUH, MOJISPHBIM 00BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb, AJIEKTPO-OTPUIATEIBbHOCTD,
CTENEeHb OKMCJIEHMS, XUMHUYECKas peaklus, KiIacCU(UKAIUs peakUuil: peakuud COCIUHEHHUs, DPEeaKLuu
Pa3NoKEHUs, peakui 3aMelIeHHs, Peakuu oOMeHa, 9K30- M SHIOTEPMUYECKUE PEaKLUH, TeII0BOH 3 peKT
peakuuu, sApo aTtoma, 3JIEKTPOHHBIA CIIOW aToma, aTOMHas OpOWTalb, pajnyc aromMa, XUMHUYecKas CBs3b,



MOJISIpHAsl M HEMOJIIpHasi KOBAJIECHTHAs CBS3b, MOHHAs CBSI3b, MOH, KaTHOH, aHMOH, pacTBOp, MaccoBas A0
BelllecTBa (MPOIEHTHAs! KOHIIEHTPAIMs) B PaCTBOPE;

® JULIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUECKUX NOHSATHM M NPUMEHATh 3TU NOHATUS IpU
ONMCAHUU BEUIECTB U UX MIPEBPALLECHUI;

® JCIIOJIb30BAaTh XHUMHUYECKYI0O CHMBOJIUKY JUISI COCTaBJeHHS (OpPMyN BEIIECTB W ypaBHEHUH
XUMHUYECKUX PEAKIIN;

® OIpEeneNsiTh BaJICHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCJUHEHUSX, CTETICHb OKHCIICHUS
3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX, PUHAIEKHOCTh BELUIECTB K ONPEAEIIEHHOMY KJIacCy COEIMHEHUH I10
bopmynaMm, BUJ XUMHYECKOU CBSI3U (KOBAJICHTHASI U MIOHHAS) B HEOPraHMUYECKUX COSANHEHUSIX;

e packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. M. MenneneeBa: NeMOHCTpUPOBATh MOHUMAaHUE
IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AIEMEHTOB OT UX MOJIOKEHHUs B [lepnoauueckoii cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEILECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUY€HHs, 3aKOHa
ABoranpo;

e ONUCHIBATh W XapakTepu3oBaTh TabMuuHylo ¢opmy Illepuoanyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHas moarpymmna (A-rpynna)» u «mobounas noarpynna (b-rpymma)y,
Majble U OOJBIIME MEepPUOJIbl, COOTHOCUTH O00O3HAuYeHUs, KOTOpble uMerorcs B Tabnune «llepuomnueckas
cucremMa xumudeckux anemeHtoB [[. M. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsaj sjapa, oOllee 4YHUCIO 3JIEKTPOHOB U paclpelieieHHe HUX 0
AIIEKTPOHHBIM CJIOSIM);

e Kiaccu(pUIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMYECKHUE BEIIEeCTBA, XUMHUECKUE peakiuu (1o
YHCIy U COCTaBY YYacTBYIOIIMX B PEAKIIUU BEUIECTB, M0 TEIMJIOBOMY 3D (DEKTY);

® XapaKTepu30BaTh (OMUCBHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB pPAa3IMYHBIX KIJIACCOB,
MOATBEPK1asl ONMCAHUE IPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHHUH COOTBETCTBYIOINX XUMUYECKUX PEAKIUM;

® IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa, BO3MOXKHOCTU
IIPOTEKAHNS XMMHUYECKUX NIPEBPAILECHUN B PA3JINYHBIX YCIOBHAX;

® BBHIUHCIIATH OTHOCHTEIBHYIO MOJIEKYJISIDHYI0O M MOJIIDHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO
XUMUYECKOT'0 3JIEMEHTA 10 (OopMyie COeIMHEHHs, MAaCCOBYIO JOJIIO BELECTBA B PACTBOPE, IPOBOAUTH PACUETHI
10 YPaBHEHUIO XMMUYECKOU PEAKIUHY;

® IIPUMEHATH OCHOBHBIC OIEPALMU MBICIMTEIBHOW AEATEIBHOCTH — aHAJINW3 U CUHTE3, CPaBHEHHE,
o0o01IeHne, cucTeMaTH3aluio, KIacCU(UKALMIO, BbBISBIEHUE IPUYMHHO--CICACTBEHHBIX CBs3eH — i
U3yUYeHMs CBOMCTB BELECTB U XUMUYECKUX PEaKIMi, €CTECTBEHHO-Hay4YHbI€ METO bl IO3HAHUS — HAOJIIOACHUE,
U3MEpEeHUe, MOIEIMPOBAHUE, SKCIEPUMEHT (peabHbIi U MBICIIEHHBIN);

e cienoBaTh NpaBWJIaM I0JIb30BaHUSA XUMHUYECKOW IMOCYH0H M 11a00paTopHBIM 000pYyIOBaHHEM, a
TaKXe MpaBujiaM 00pallleHus C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMU 10 BBIIOJIHEHUIO JJA00OPATOPHBIX
XMUMUYECKHUX OIBITOB MO IMOJYYEHHI0O M COOMPAaHUIO Ia3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEICIEHHOM MAacCOBOM JI0JIEH PACTBOPEHHOTO BEILECTBA, IUIAHUPOBATH H
IIPOBOJUTH XMUMHMUYECKUE DKCIIEPUMEHTHI 10 PACIO3HABAHMIO PACTBOPOB ILEJIOYEH M KUCIOT € IMOMOIIBIO
MH/IMKATOPOB (J1akMyc, (heHoIPTaICHH, METHIIOPAHK U IPyTHe).

K koHiy oOyueHus B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTb
Cc(OPMHPOBAHHOCTh y OOyHArOIUXCS YMEHUIL:

® PpacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX NMOHATHN: XMMUYECKUNA JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHWOH, IIPOCTO€ BEILIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPO-OTPULATEIBHOCTD, CTEIEHb
OKHCIICHHsI, XMMHYECKasi PeaKlusi, XUMUYECKasi CBSA3b, TEIUIOBOU 3((EKT peaklnu, MOJb, MOJSIPHBINH 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJUTHI, 3JIEKTPOJUTHYECKAs IMCCOLMALUS, PEAaKIMH HOHHOTO OOMeHa,
KaTaJlu3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble M HEoOpaTHMMble pPEaKUUH, OKHCIUTEIbHO-



BOCCTAaHOBUTEJIbHBIE PEAKLUU, OKHCIUTENIb, BOCCTAHOBHUTEIb, OKHCIEHHUE U BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh, XMMHUYECKas CBA3b (KOBAJCHTHAs, HMOHHAs, METAJUIMYecKas), KpHCTaUIMYecKas pemeéTka,
KOppO3usl METAJIOB, CILIABbI, CKOPOCTh XMMHUYECKOM PEaKLUHU, IPEIEIbHO AomycTuMas KoHueHTpauus 1K
BELIECTBA;

® JULIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHSATHM M NPUMEHATh 3TU MOHATUS IpU
ONMCAHUU BELIECTB U UX MIPEBPALLECHUI;

® JCMOJb30BaTh XMMMYECKYI0 CHMBOJIMKY JUJIsl COCTaBJ€HHUs (OpMYl BEUIECTB U ypaBHEHUH
XUMHUYECKUX PEAKIIN;

® OMNpeAeNsaTh BAJIEHTHOCTb U CTENIEHb OKUCICHUS! XUMUYECKHUX 3JIEMEHTOB B COCMHEHUAX Pa3INYHOIO
COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJacCy COEAMHEHUN 1Mo (opmysiaM, BHJ XUMHUYECKON
CBsI3M (KOBaJICHTHAsI, MOHHAs, METAJJINYECKAsl) B HEOPraHUUECKUX COCAMHEHMSIX, 3apsi/l HOHA M0 XUMHUYECKOU
dbopmMyrne, xapakTep cpelpl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COEIMHEHWH, THUIl KpHUCTaNINYECKOU
PELIETKN KOHKPETHOIO BEIIECTBA;

e packpbiBaTh cmbica llepmoamueckoro 3akona [[. M. MengeneeBa W JAEMOHCTPUPOBATH €r0
MMOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TaOnuuHyio ¢opMy llepuoanueckoil cuCTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3NuyaTh MOHATUS «TJIaBHas mojarpymmna (A-rpynna)» u «mobounas noarpynna (b-rpymma)y,
Majible U OOJIBIINE TEPUOJBI, COOTHOCUTh O0O03HAYCHMsI, KOTOPbIE MMEIOTCS B TEPHOIUYCCKON TalmHIe, ¢
YHCJIOBBIMHM XapaKTePUCTUKaMH CTPOEHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COcTaB U 3apsj sipa, oOriee
YUCJIO AJICKTPOHOB W PACTPENCIICHHE WX IO AJIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHMH CBOMCTB AJIEMEHTOB M MX COEAMHEHUH B Ipejeiax MajblX MEePHOJOB U TIaBHBIX MOATPYII C
YYETOM CTPOEHHUS UX aTOMOB;

¢ Kiaccu(pUIMPOBATH XUMUYECKUE AJIEMEHTHI, HEOPraHMYECKHUE BEIIEeCTBA, XUMHUECKHE peakiuu (1o
YHCIy U COCTaBy Y4YaCTBYIOUIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY 3((dEeKTy, M0 M3MEHEHHUIO CTereHeil
OKHUCJICHUS XUMHYECKUX IEMEHTOB);

® XapaKTepHu30BaTh (OMUCHIBATH) OOIMME M CHenudUUeckrne XUMHYECKHE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, NOJATBEPXKAAas ONUCAHWE IPUMEpPaMH MOJIEKYJISPHBIX W HOHHBIX YpPaBHEHHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUH;

® COCTaBJATh YPABHEHUS SJIEKTPOIUTHYECKON AUCCOLMALMU KHCIIOT, LIEJIOYEH M COJeHl, MOJIHbIE U
COKpaIEHHbIEC YPABHEHUS peaKuii HOHHOTO 0OMeHa, ypaBHEHUS PEaKIHii, MOATBEPKIAIOIINX CYIIIECTBOBAHHE
T€HETUYECKOM CBSA3M MEX/Yy BEIIECTBAMHU PA3JINYHBIX KJIACCOB;

® DacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHUM IOCPEICTBOM COCTaBIICHUS
AIIEKTPOHHOTO 0allaHca 3TUX PeaKlnid;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOXHOCTH HPOTEKaHUs
XUMUYECKUX MPEBPALLICHHUI B pa3JIMUHbIX YCIOBUSIX;

® BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XMUMHYECKOTO 3JIEMEHTa 10 (popMyie COeMHEHHS], MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOW pEaKIINH;

e co0I0AaTh IpaBUJIa MOJB30BaHUS XMMUYECKON MOCYI0N U TaOOpaTOPHBIM 000PYJIOBAHUEM, a TAKXKe
npaBuia OOpalleHHus C BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLIMSMHU IO BBIINOJHEHUIO J1TAOOPAaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (aMMHUAKa U YIIIEKUCIIOTo rasa);

® TIPOBOJUTBH PEAKIMH, NMOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3IMUHBIX BEIIECTB: PAaCIO3HABATh
ONBITHBIM MYTEM XJIOpHJI-, OpoMuiI-, HOAUA-, KapOoHat-, docdar-, cumkaT-, cyabpar-, THAPOKCUI-UOHBI,
KAaTHOHBl aMMOHHUSI M MOHBI W3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PacTBOPaX HEOPraHUYECKUX
BEILECTB;



® IPUMEHATH OCHOBHBIE OIEpPALMU MBICIUTEILHON JESATENIbHOCTH — AHAJINW3 U CUHTE3, CPaBHEHHE,
0000IIeHne, CUCTEMAaTH3aIMI0, BBISIBICHUE MPUYMHHO-CIICACTBEHHBIX CBS3€H — JUIS W3YYCHHS] CBOMCTB
BELIECTB U XUMHUYECKUX pEaKUul, €CTECTBEHHO-HAaydyHble METOJbl IO3HAHMUS — HAOJIIOJEHHE, M3MEpPEHUE,
MOJEIIUPOBAHUE, SKCIIEPUMEHT (pEasIbHbII U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
N Haumenopanmue KourpoJububie| IlpakTuyeckue (upposbic)
n/n pa3aesioB H TeM Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
NMPOrpaMmblI pecypchl
Pa3nenon 1. [lepBonavajibHble XMMUYECKHE MOHSITHSA
XuMusi — BaxkHast
11 00J1acTh €CTECTBO3ZHAHMS 5 2 bubnuotexa [JOK
™| ¥ mpaKkTHYECKOH https://m.edsoo.ru/7f41837c
NESITETLHOCTH YeJIOBEKa
12 BemecTBa 1 XuMu4deckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Wroro mno pazueny 20
Paznen 2. Baxueiimme npeacraBuTe/ M HEOPraHMYEeCKUX BelIECTB
21 Bosayx. Kucnopon. 6 bubnuotexa [JOK
' IMoustie 06 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonsitue o 3 1 bubnuorexa [JOK
' KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. 5 1 1 bubnuorexa [JOK
' [TonsiTie 06 OCHOBAHMSIX https://m.edsoo.ru/7f41837c
HOBHBIC K BI
24 I?eco;ramze;a;; 11 1 1 bubmmorexa [TOK
o https://m.edsoo.ru/7f41837c
COeJIMHEHU N
Wroro o pazgeny 30

Pasznen 3. Ilepuoauyeckuii 3axoH u [lepuoguveckas cucrema xumuueckux jiementon /I, U.

MenaesneeBa. CTpoeHne aToMo

B. XuMHYecKas CBA3b. OKHCJINTEIbLHO-BOCCTAHOBUTEIbHbIE PE€AKIUHU

[Tepuonnueckuii 3aKOH U
o |Memomen e | Buorea 10K
https://m.edso0.ru/7f41837¢c
. Y. Mennene-cBa.
Crpoenue atoma
XuMuyeckas CBS3b.
32 OKHCIUTEIBHO- 8 1 bu6mmoreka [IOK
' BOCCTaHOBUTEJbHBIE https://m.edsoo.ru/7f41837c
peaKIumn
bubmuoreka [JOK
Hroro no pazaexy 15 https://m.edso0.ru/7f41837¢c
PezepBHOE Bpems 3 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
OBILIEE KOJIMYECTBO 68 4 5

YACOB II10 ITPOTPAMME
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9 KIIACC

KoJsnyecTBO YyacoB DJIeKTPOHHBbIE
Ne
u/n HaumeHoBaHue pa3ae/ioB Beero Kontposbubie | IIpakTuueckue (uudposbie)
U TeM MPOrpaMmbl padoTsI padoThI o0pa3oBaTte/ibHbIE
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKuu
IloBTOpEHUE N
1.1 3HZHI/?I‘/’II) f)CHZBHﬁ)J(I yorere 5 1 bubmmorexa [JOK
https://m.edso0.ru/7f41a636
paszienoB Kypca 8 kiacca
OcHOBHBIE
1.2 | 3axkoHOMEpHOCTH 4 bubmiorexa HOK
. https://m.edso0.ru/7f41a636
XUMUYECKUX PEAKITUN
DNEeKTPOTUTHIECKAS
13 | Auccommanus. 8 1 1 bu6moteka [IOK
XUMHUYECKUE PEAKIINU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTranibl U X COeIMHEHUS
- OO6mrast xapakTepucTUKa Bu6morexa LIOK
. XUMHUYECKHX JIEMEHTOB 4 1 .
https://m.edso0.ru/7f41a636
VIIA-rpynnel. ["anorenst
OO1as XxapakTepucTuKa
05 | XMMHYECKUX DJIEMEHTOB 5 bu6moreka [IOK
' VIA-rpynmsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO6mras xapakTepucTuKa
03 | XHMHYECKHX DJIEMEHTOB 7 1 bubnuorexa [JOK
' VA-rpynmsl. A30T, pocdop https://m.edsoo.ru/7f41a636
Y UX COCIMHCHHUSI
OO6mras xapakTepucTuKa
04 |XUMHYECKHX DJIEMEHTOB 8 1 5 bubmuorexa [JOK
' IVA-rpynmel. Yraepona u https://m.edsoo.ru/7f41a636
KPEMHHH M UX COCAMHCHHS
Hroro no pazgeny 25
Pazpen 3. Merasiibl M UX COeANHEHHUS
. bubmuoreka [JOK
3.1 | Obuwe cBoiiCTBa MCTaNIOB 4 https://m.edso00.ru/7f41a636
39 Baxkuelinue MeTauIbl U UX 16 1 2 bubmuoreka [JOK
' COEIMHEHUSA https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasznea 4. Xumus u okpy:kaomas cpeiaa
41 BemectBa u matepuansl B 3 bu6mmoreka [JOK
' JKM3HU YEJIOBEKA https://m.edso0.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 Eubmorexa TOK
https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
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[Tpunoxenue kK paboyeil mporpamme

MHHUCTEPCTBO ITPOCBEIIEHUA POCCUCKOMN ®ENEPAIINN
JenapramenT o0pasoBanust Kypranckoii o6sacru
Ortaen odpasoBanus AIMUHHCTpauuu AjbMeHeBckoro MO

MKOY "Kaszéuckaa COLI"

PACCMOTPEHO COI''TACOBAHO
Ha 3aCEJaHUU NeJaroru4ecKoro 3aM. aupekropa no YBP
coBeTa

[IpoToxoi Ne 1

Baxwurosa D.H.

oT «29» aBrycra 2023 r. oT «30» aBrycra 2023 .

YTBEPX/IEHO
[upexrop

[Tpuxa3 Ne 32/3

oT «31» aBrycra 2023 .

Cynranos M.C.

VYuurens: [lapunosa Pasuns KynakbaesHa

I'ox coctaBinenus: 2023
Kracc obyaenus: 8

OO1iee KOIMYECTBO YacoOB MO TIIaHy: 68

KAJIEHJAPHO-TEMATHYECKOE IINIAHUPOBAHUE

K PABOYEN [TPOT'PAMME
(ID 1751643)

yueOHoro kypca «Xumus. ba3oBblii ypoBeHb»

KanenngapHo-TemaTndeckoe IIIaHUPOBAHUE COCTABJICHO B COOTBETCTBUH € paboueil mporpaMMoil o XuMuu Ha 6a30BOM ypoBHE 17151 8-9 Ki1accoB OCHOBHOI'O OOILEro

o0pa3oBaHUA

c. Kazénnoe 2023



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 TTousaTus o rumpoimse conen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



