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MHOACHUTEJIbBHAS 3AIIMCKA

[IporpamMmMa mo XuMUU AaET MPEACTABICHUE O IENsIX, OOIel cTpaTernu 00ydeHu s, BOCTUTAHUS U
pa3BUTHS OOY4JaIOUMXCS CPEACTBAMU Y4EOHOIO MpPEIMETa, YCTaHABIMBAET 00s3aTEIbHOE MPEAMETHOE
cojiepKaHue, MpeyCMaTPUBAET PACIIPECICHUE €ro MO0 KJIaccaM U CTPYKTYpUPOBAHHE IO pazlenaMm U
TEMaM MpOrpaMMbl IO XUMHUHU, OIPEACIACT KOJWUYECTBEHHBIE M KAa4ECTBEHHBIE XapaKTEPUCTUKH
COJIep’KaHUsl, PEKOMEHIyeMYIO I10CJIEI0BAaTEIbHOCTh U3YUEHUS XUMHH C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JOTHMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O00ydaronmxcs,
orpeseNsieT BO3MOKHOCTH MpeAMeTa IS pealn3alny TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOB HOM
00pasoBarenpHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIETO OOpa3oBaHMs, a TakKe TPeOOBAaHUU K
pe3ynbTaTaM OOydeHHs XMMUHM Ha ypOBHE IeJiel M3ydeHHUsl ImpeaMeTa U OCHOBHBIX BUJIOB y4eOHO-
MO3HABATEIBHON ACATEIFHOCTH 00YJarOIErocs Mo OCBOCHUIO yI€OHOTO COIEPIKAHMSL.

3HaHUE XUMHHU CIYXUT OCHOBOH s (POpMHpPOBAHHMS MHPOBO33PEHHS OOY4AIOIIETocs, €ro
MpEACTaBICHUN O MaTepuaibHOM EIMHCTBE MHpPA, BAXKHYIO POJIb UTPAlOT (POpMUPYEMbIE XUMHUEH
MIPE/ICTAaBIEHUS O B3aUMOIIPEBPALICHUSAX AHEPrMU U 00 SBOJIOLMM BELIECTB B IMPUPOJE, O MYTAX
pemieHus Mo0aIbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPbEBOM, SHEPTETHUECKOMH,
MUIICBON U HKOJIOTHYECKO 0€30MacHOCTH, TPOOIEM 3paBOOXPAHEHHUSL.

N3yyenne xumMuu:

CIIOCOOCTBYET pealu3allid BO3MOXKHOCTEH I caMopa3BUTHS U (OPMHPOBAHHS KyIbTYphI
JMYHOCTH, €€ 001l 1 QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHpPOBAHHE MBINUICHUS W TBOPYECKHX CIIOCOOHOCTEH 0OyJaronmxcs,
HaBBIKOB HMX CaMOCTOSITETTbHOM y4eOHOH MeATeNbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIIEIOBATEIBCKUX
YMEHHH, HEOOXOIUMBIX KaK B MOBCEIHEBHOM )KU3HH, TaK U B MPO(PECCHOHATIBHON A€ ATETBHOCTH;

3HAKOMHUT CO CHEIU(PUKONH HAydHOTO MBINUIEHHUS, 3aKIa/IbIBa€T OCHOBBI 1I€JIOCTHOIO B3IVIs/a Ha
€MHCTBO MIPUPOAbI u YyeJloBeKa, SIBJISIETCS OTBETCTBEHHBIM 3TaroM
B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYJaIOLIIXCS;

croco0cTByeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSIM, K
IPUPOJIE, K UETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOEe 00pa30BaHUE O0YJarOIMXCSl.

JlaHHbIe HanpaBlieHUs B O0OY4EHUH XUMUH 00ECIIEUNBAIOTCS CIEIU(UKON CoNlep:KaHUs yIeOHOTO
npeaMeTa, KOTOPbI SBISETCS MeJarornuecky aIaliTHPOBAaHH bIM OTpaKeHHEM 0a30BOM HayKd XUMUU Ha
ONPENEIIEHHOM JTalle €€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILIEro o00pa3oBaHUsS OPUEHTHUPOBAH Ha OCBOEHUE
00yJaroIMMHCST CUCTEMBbI TEPBOHAUYANBbHBIX MOHSITUM XUMHH, OCHOB HEOPraHWYECKOW XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX OH TN OPraHUYECKON XMMUH.

CrtpykTypa copepkaHusl IpOorpaMMbl IO XUMUH c(POPMHPOBAHA HA OCHOBE CHCTEMHOTO MOAX0a K
e€ u3ydeHuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMbl IOHATUM O XMMUYECKOM 3JIEMEHTE U BELIECTBE
U CHCTEMBl MOHATHH O XuMHYeckol peakuuu. OOe 3TH CUCTEMbI CTPYKTYPHO OpPTraHH30BaHBI I10
INPUHLMITY ITOCJIE0BATEIbHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKUX MPEACTABIECHUN pa3HOro
YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO Y4EHMS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmomuueckoro 3akona JI. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMUM;

— YYEHHs O CTPOCHHMH aToMa U XMMHUYECKOM CBS3H;

— NPEICTABJIEHUH 00 3JIEKTPOJIMTUYECKON TUCCOLMAINU BEIIECTB B pacTBOpax.

Teopernueckne 3HaHHUS pacCMaTpPUBAIOTCS Ha OCHOBE OMIMPUYECKH TIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENIbHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJIHSIS
GyHKIMH OOBSCHEHHS M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
IIPUMEHEHUS U MTOJy4EHUsI N3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl MO0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMUYECKOI
COCTABJISIFOLLCH HAyYHOM KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPUPOAbI, IEHHOCTHOTO OTHOLIEHHUS K
HAydHOMY 3HaHMIO M METOJaM IIO3HAHUA B Hayke. M3ydeHne XMMHUM NPOUCXOIUT C MPUBJICYEHUEM
3HAaHUU M3 paHee M3YyYEeHHBIX y4eOHBIX npeaMeToB: «OKpyKaronMii Mupy», «buonorus. 5—7 Kiacce» U
«Pu3uka. 7 Kacey.



[lpy w3ydeHUH XUMHUU TPOUCXOOUT (POPMHUPOBAHHME 3HAHMA OCHOB XMMHYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUSI, MPAKTUYECKOW JESATEIbHOCTH YENIOBEKa M KaK OJHOIO M3
KOMIIOHEHTOB MHPOBOH KyJIbTYphl. 3ajaya y4eOHOrO MpeAMeTa COCTOMT B (POPMHUPOBAHHHU CHCTEMBI
XAMUYECKHX 3HAHUW — BaXKHEWIMX (PAKTOB, TOHSATHN, 3aKOHOB W TEOPETHUYECKUX MOJIOKEHUM,
JOCTYITHBIX OOOOIICHNII MHUPOBO33PEHUYECKOTO XapakTepa, A3blka HayKd, B MPHOOIIEHWH K Hay4YHBIM
METO/IaM TO3HAaHUS MpPHU U3YYCHHH BEIIECTB M XMMHMUYECKUX PEakKuii, B GOPMUPOBAHUM M PA3BUTHH
M03HABATEIbHBIX YMEHUN U UX IPUMEHEHUU B y4eOHO-I1O3HABATEIbHON U yueOHO-UCCIIe0BATENCKON
JIeSITEIbHOCTH, OCBOCHHUH MPaBUJI 0€3011acHOro 00pallieHHsl ¢ BEIECTBAMH B ITOBCEJHEBHOM JKU3HU.

[Tpy u3ydyeHNU XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs BAXXHOE 3HAUEHUE TPUOOpenu
TaKue LIEN, KakK:

— GopMHpOBaHUE HWHTEIJIEKTYyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMo00pa3oBaHMUIO,
COTPYAHHMYECTBY, CaMOCTOSITEIbHOMY HPHUHATUIO pEIIeHHI, CIOCOOHON ananTupoBaThcs K OBICTPO
MEHSIOIMMCS YCIIOBHSIM KU3HH;

— HalpaBJICHHOCTh  OOyd4eHHs Ha  CHUCTEMaTHYeCKoe MpHOOIIEHHME  OoOyJaroumxcs K
CaMOCTOSITEIIbHON TT03HABATENBHON JESTENbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (HOPMHUPYIOIIM
MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH;

—obecrieyeHre  YCIOBHH,  CIIOCOOCTBYIOLMX  NPUOOpPETeHHI0  OOYydalolMMHCS  OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, IIO3HAHUS W CAMONO3HAHMS, KIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHIINH ), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE AJIS pa3INYHbIX BUJIOB JICSTENbHOCTH;

— ¢opmupoBanue o0Iel QyHKIMOHATBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCIE
YMEHUNU OOBACHATh U OICHUBATh SIBJICHUS OKPYKAIOIEIr0 MHpa, HCHOJIb3YySd 3HAHUS U  OIBIT,
MOJIy4€HHbIE IPU U3YYEHUH XUMHH, IPUMEHSTh UX MPU PEIleHUU MPoOIeM B MOBCEIHEBHON KU3HU U
TPYAOBOU JIEATEIIBHOCTH;

— ¢opMupoBaHUE Yy OOYy4arOUMXCS TYMaHUCTHUYECKUX OTHOIUCHWH, MOHMMaHUs LEHHOCTU
XUMHYECKUX 3HAHUH JJIs1 BBIPAOOTKU 3KOJIOTMUECKH 11eJ1eCO00pa3HOro MOBEAEHUs B ObITY U TPYAOBOM
JIESITETILHOCTHU B LIEJIIX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH IMPUPOAHON CpElbl;

— pa3BUTHE MOTHUBAIMU K OOY4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJII0O U CaMOBOCIHMTAHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGMIS U
HAIPaBJIEHHOCTHU JaJbHEUIIEro 00yueHusl.

OOmee 4Mcao 4YacoB, OTBEIEHHBIX JUId M3Y4€HUs XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce — 68 yacoB
(2 yaca B HeZIEIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMUY€ECKHE TOHATHUS

[Ipeamer xumuu. Posib XMMHU B KW3HHU 4YeJIOBEKA. XMMHS B CHCTEME HayK. Tejla U BeleCTBa.
dusnyeckre CBOICTBA BEIIECTB. ArperarHoe cocTosHue BeulecTB. [loHATHE O MeTonax Mo3HaHUs B
xumuu. Yucrteie BemecTBa u cMecu. CrocoObl pasieieHust CMeceil.

ATOMBI U MOJIEKYNbl. XUMUYECKHE FIeMEHThl. CHUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. lIpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumnueckas ¢opmyna. BaJleHTHOCTh aTOMOB XHMHMYECKHX SJEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAs aroMHasg Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBas
JI0JISI XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA, MACChl M YHUCIIA
CTPYKTYPHBIX €IWHUI] BelecTBa. PacuéTel o dopMynaM XUMHYECKUX COSAMHEHUN.

®usnueckue U XUMHUUYECKUE SIBJICHUSA. XUMHUYECKas Peakuus U €€ NPU3HAKU. 3aKOH COXpPaHEHUS
Macchl BeIeCTB. XUMHYECKHEe ypaBHeHUs. Kiaccudukanuss XMMUUYECKUX pPEakmuid (COeTUHEHUS,
pa3noKeHus, 3aMelIeHIs, OOMEHA).

Xumuueckuii Ikcnepumenm:



3HAaKOMCTBO C XMMMYECKOM TOCYyI0W, MpaBuiaamMu padOThl B Jaboparopuu U mpuéMamu
oOparieHus ¢ 1abOpPaTOpHBIM 00OPYIOBAaHUEM, U3YUEHUE U ONMHCaHue (U3MYECKUX CBOMCTB 00paslioB
HEOPraHMYECKUX BEINeCTB, HaOmroAeHune (u3ndeckux (IJIaBIEHHWE BOCKA, TAasHHUE JIbJd, PAaCTHpPaHUE
caxapa B CTYIKe, KMII€HHE M KOHJEHCALMS BOJbl) U XUMUUYECKHX (TOpPEHUE CBEYM, MPOKAIMBAHHE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE Mea C KHUCIOTON) SIBICHU, HAOMI0OIeHUE U ONMCaHHEe TPU3HAKOB
IPOTEKAaHUS XUMHUUYECKMX peakuid (pas3sloKEHHE caxapa, B3aUMOJECHCTBUE CEPHOM KHUCIOTBI C
xjaopuzioM Oapus, paznoxeHue ruapokcuaa menu (II) mpu HarpeBaHmu, B3aMMOACHCTBHE >Keje3a C
pactBopom comu Menu (II), wm3yueHume cmocoOOB pasleneHus cMmeceil: ¢ TMOMOINBI0 MarHuTa,
¢unpTpOBaHUE, BHITTAPUBAHNE, TUCTUIUISIINS, XpoMaTorpadus, mMpoBeIeHNE OYUCTKA TOBAPEHHOMH COMH,
HaOJIl0/IeHWEe M OINKCaHHUE PE3YJbTaTOB IMPOBEACHUS OMBITA, WILTIOCTPUPYIOLIEIO 3aKOH COXPaHEHMUsS
MAacchl, CO3aHue MOJIeNIel MOJIEKY! (IIAPOCTEPIKHEBBIX).

BaskHeiinme npeacraBuTe/ M HeOPraHu4yeCKUX BelleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — aseMeHT u npoctoe BenectBo. Haxoxaenue
KUCIOpoJa B mpupojae, ¢u3MUeCKHe ¢ XUMHYECKHe CBOHcTBa (peakiuu rTopeHus). OKCHIBIL.
[lpumenenne kucnopoaa. CrocoObl MOTYYEHHUS KUCIOpPOAa B JaOOpaTopuu W TPOMBIIUIEHHOCTH.
Kpyrosopot kucnopona B npupoje. O30H — auioTponHasi MoIu (pUKaIus KUCIOpoa.

TennmoBoit  d(pekT XUMHUUYECKOH  peakiuuy, TEPMOXUMHUUYECKHE YpaBHEHUs, DOK30- U
SHJOTEPMHUYECKUE peakuuu. TOMINBO: yrojib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCUJIEHUE MapHUKOBOTO
sa¢exra, paspylieHHEe 030HOBOIO CIIOSL.

Bonopon — snemeHT W mpocToe BemecTBO. HaxokaeHue Bojopoaa B mpupone, gusanueckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI oydeHus. Kucnotel u conu.

MonsipHblii 00BEM ra3oB. Pacy€Thl Mo XMMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoucrBa Boabl. Boma kak pactBoputens. PactBopsl. HachleHHBIE H
HEHAaChIIIEHHbIE pacTBOphl. PacTBOpuMOCTh BewlecTB B Boje. MaccoBas J0is BEIECTBA B PAaCTBOPE.
Xumnueckue cBoiictBa Boabl. OcHoBaHus. Ponb pacTBOpOB B NpUPOJE M B KU3HU 4YEJIOBEKA.
KpyroBopot BoJibl B IpupoAe. 3arpsi3HeHHE NPUPOIHBIX BoA. OXpaHa U OUYMCTKA IPUPOJHBIX BOJ.

Kmaccudukanmss  Heopranmdeckux  coemuHeHuit.  Oxcuapl.  Kmaccudukanuss — OKCHIOB:
cojeoOpa3yronme (OCHOBHBIE, KUCIOTHBIE, aM(poTepHble) U HecojeoOpasyronme. HomeHknatypa
OoKcH10B. DU3NUEeCcKHe U XUMHUYECKUE CBOKCTBA OKCUA0B. [lomydyeHne okcuios.

OcnoBanuns. Kimaccudukanus ocCHOBaHWN: MEIOYN U HEpACTBOPUMEBIE OCHOBaHMs. HomeHKIaTypa
OoCHOBaHMM. PU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHrne OCHOBaHU .

Kucnorer. Knaccuduranus xucinor. Homenknmatypa kucior. Dusndeckue W XUMHUYECKUE
cBoiicTBa kucioT. Pan akruBHoctn MetaiioB H. H. bekerosa. [lonyduenue kucinor.

Comu. Homenkiatypa coseii. @usndeckue 1 XaMU4YeCcKUe cBolictsa coieil. [lomyuenune comneit.

['eHeTnueckas CBsI3b MEXAY KJlacCaMM HEOPTaHMYECKUX COSAUMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/ieIeHue COJep)KaHusd KHUCIOpoJa B BO3/AyXe, IOIydeHHe, coOupaHue,
pacrno3HaBaHUE U U3y4EHHE CBOMCTB KUCIOPO/a, HAOII0AEHUE B3aUMO/IEHCTBHS BEIIECTB C KUCIOPOJOM
U YCIIOBUS BOBHUKHOBEHHS U IIPEKpaIleHus TopeHus (moxapa), 03HaKOMJIEHHE C 00pasliaMy OKCHIOB U
ONMHMCAaHUE HMX CBOMCTB, MOJy4yeHHE, cOOMpaHHe, PACHO3HABAaHME M H3Y4CHHE CBOMCTB BOAOPOJA
(ropenue), B3ammonerctBue Bojopoaa ¢ okcugom wmeau  (II)  (Bo3MOXkHO — HCHONB30BaHUE
BHJIEOMATEpUAIOB), HaOMIOJeHUE OOpa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIeOBaHHUE
OCOOCHHOCTEH pPAaCTBOPEHMS BEILECTB C Pa3IMYHONH PACTBOPUMOCTBHIO, MPUTOTOBJIECHUE PACTBOPOB C
ONpenenéHHONM MAacCOBOM NI0J€H pacTBOPEHHOIO BEUIECTBA, B3aWMOJIEMCTBUE BOIBI C METAJIAMHU
(HaTpueM u KanblieM) (BO3MOXKHO HCIOJIb30BaHHE BHUJEOMATEpUATIOB), HCCIENIOBaHUE 00pasIoB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAONIOJACHHE W3MEHEHHS OKPAacKd HHIUKATOPOB B
pacTBOpax KUCIOT U Ienouei, m3ydeHue B3ammonerctBus okcuaa menu (II) ¢ pacTtBopom cepHoit
KUCJIOTBI, KUCJIOT C METaJJIaMHU, PEAaKUUN HeUTpalu3aluu, MOJydeHUE HEpacTBOPUMBIX OCHOBAHUMU,
BBITECHEHUE OJJHOTO METAJUIA APYTUM M3 pacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Baxueilnme K1acchl HEOPraH MYECKUX COCAUHEHUI».

Iepuonnuyecknit 3axon u Ilepmogmyeckas cucrema xumuyeckux djaemenros JI. M.
MenneneeBa. CrpoeHue aTomMoB. XuMH4YecKass CBfA3b. OKHCJINTEJbHO-BOCCTAHOBHMTEJbHbIE
peaKuuu



[lepBbie TOMBITKH KIACCH(PUKAIIMU XAMUYECKUX dJeMeHTOB. [loHsATHE O rpymmax CXOJHBIX
9JIEMEHTOB (ILEJIOYHbIE M IICIIOYHO3EMENIbHbIC METalUlbl, TaJOT€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTEPHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuii 3axkoH. llepmoguyeckas cucrema xumuueckux snemeHToB /. M. Menaeneesa.
KopoTkonepuoanas u anuHHonepuoHas Gopmsl [leproaudeckoii cHCTEMbl XMMUYECKUX 3JIEMEHTOB /1.
N. Menpeneesa. Ilepuons! u rpynnel. @U3HYECKUN CMBICI IIOPSIKOBOIO HOMEpPA, HOMEPOB IIepuoa 1
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CocrtaB aToMHBIX szaep. M3oromsl. OnekrpoHsl. CTpoeHHE 3IEKTPOHHBIX
00osiouek aToMOB TiepBbIX 20 xumudeckux snemMeHToB [lepuoamueckoit cuctemsl [[. M. MeHneneeBa.
XapakTepucTuka XUMHUUYECKOrO »JJIEMEHTa Mo ero mnosnoxkeHutro B Ilepmommueckort cucreme /.
. Menneneesna.

3aKOHOMEPHOCTH HM3MEHEHMS paJuyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJZINYECKAX CBOMCTB I10 TPYIIaM U IIEPUOAAM.

3nauenue llepuonmueckoro 3akoHa u Ileproaudeckoil CHCTEMBbl XMUMHUUYECKMX 3JIEMEHTOB IS
pa3BuTUs Hayku U npakrtuku. J[. . MenneneeB — yu€HbIN U rpakJaHUH.

Xumnueckas cBs3b. KoBajieHTHas (MOJIApHAsi M HEMOJISIpHAst) CBS3b. DJIEKTPOOTPULATEIBHOCTD
XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccel okuciaeHus u
BOCCTaHOBJIEHHS. OKUCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenmn.

U3y4eHrne OO0pas3oB BEINECTB METANIOB M HEMETAJUIOB, B3aWMOJICHCTBHE TMIPOKCHIA IIMHKA C
pacTBOpaMHu KHUCJIOT M ILEJIOYEH, IMPOBEIECHUE ONBITOB, MIUIIOCTPUPYIOIMX MPUMEPBl OKUCIUTEIBHO -
BOCCTaHOBUTENBHBIX PEAKIUN (TOpEHUE, PEAKLIUH PA3TI0KEHUS, COEAUHEHNUA).

Mesricnpeomemnuie ceéazu

Peanuzanus MEXNpeIMETHBIX CBA3CH NPU M3YUYEHUU XUMHM B § KJIAcCe OCYLIECTBIISIETCS 4epes3
UCIIOJIb30BAaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX IOHATHUH, TaK M IOHATUH, SBISIFOIMXCS
CHUCTEMHBIMHU JUISl OT/IEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO I[UKIIA.

OO0ume ecTecTBEHHO-HAay4dHbIE IOHATHS: HAaydHBIH (DakT, TUIIOTE3a, TEOpHUs, 3aKOH, aHaIM3,
CHHTE3, KIacCHU(HUKaLHs, NEepPUOANYHOCT, HAOIIOJCHHE, YKCIIEPUMEHT, MOACIHPOBAHUE, U3MEPEHHUE,
MOJIENb, SIBIICHUE.

®du3snka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEMTPOH, MOH, HYKIU, U30TOIIBI, PATUOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsis, BELIECTBO, TelO, O0BbEM, arperaTHOE COCTOSHMUE BEIECTBA, ras,
(¢u3nyeckue BEIMYUHBI, €UHUIBI U3MEPEHHUSI, KOCMOC, IIJIaHEThI, 3B€3/1bl, CoNHIIE.

Bbuonorus: gorocunres, apixanue, 6uocgepa.

['eorpadms: atmocdepa, ruapocdepa, MHHEpPAIbI, TOPHBIE IOPOJBI, ITOJE3HBIE HMCKOI aeMBbIE,
TOILUIMBO, BOJIHBIE PECYPCHI.

ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHMSI NIPOTPAMMBI 10O XMMHUHM HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA (BA3OBbBIM YPOBEHD)

JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yNnbTaThl OCBOCHHS MTPOTPAMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHUs JOCTUTAIOTCS B
x0/1e OOy4eHUs XMMUU B €IUHCTBE Y4eOHON U BOCIHTATEIIbHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIUOHHBIMU POCCUUCKMMHU COIIMOKYIBTYPHBIMA M JIyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMHU,
OPUHATBIME B OOIIGCTBE TpaBUJIAMH M HOPMAaMH TOBEAEHUS W CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHM S, CAMOPA3BUTHS U COIUATN3AIUH O0YJaIOIIXCS.

JlnyHOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMH U PACHIMPEHHE OIbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHY€CKOr0 BOCIIUTAHMS .

LEHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY
HaCJEANI0, TOHUMaHUS 3HAYEHUs] XAMUYECKON HAyKd B )KM3HHU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH



BIIAJIETh JOCTOBEPHOW WHGOpMAIIMEl O TMEepenoBBIX JOCTHIKEHHSX W OTKPBITHUSAX MHUPOBOH U
OTEYECTBEHHOM XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOLIECTBA;

2) rpazkIaHCKOT0 BOCIUTAHMS:

MPEICTaBICHUS O COLUATIBHBIX HOPMaxX U MpaBUJIaX MEXKJINYHOCTHBIX OTHOIIEHUH B KOJJIEKTHBE,
KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOM, YyueOHOMCCIEeI0BATENbCKOM,
TBOPYECKOM M APYrMX BUIAX NESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM NESTENbHOCTH
IpU BBIIOJHEHUN Y4eOHBIX, MO3HABATENbHBIX 337a4, BBIMOJHEHUH XUMHUYECKUX SKCIEPUMEHTOB,
CO3JaHMM y4E€OHBIX IIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOLIM B IPOLIECCE ITOM
y4eOHOU JEATETbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJICHHE W TOCTYIIKM CBOMX TOBApHUIICH C
ITO3ULIMHY HPABCTBEHHBIX U IIPABOBBIX HOPM € Y4ETOM OCO3HAHUS IIOCIEACTBUI IIOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE IPEICTABICHUS O BELIECTBE U XUMHUUYECKOM pPEaKUH, COOTBETCTBYIOLME
COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTaBIIAIOIME OCHOBY JUIA IOHU MaHUs CYIIHOCTH HAay4HOH
KapTUHBl MHpA, MPEACTaBIE€HUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3aUMOCBSI3IX
YeJI0BEKa C MPUPOJHON CPENIOH, O POJIYM XUMHUM B TO3HAHUM ITHUX 3aKOHOMEPHOCTEN;

NO3HaBaTEIbHbIE MOTUBBI, HAIIPABJICHHBIE HA [TOJIy4€HHE HOBBIX 3HAaHUH 110 XUMHH, HEOOXOIUMbIE
Ui OOBsICHEHUsT HAONIOAeMBIX IPOLIECCOB W SBJICHUM, IO3HABAaTEIbHOH, HMH(POPMALMOHHOW U
YUTATEIbCKON KYJIbTYPbl, B TOM YKCIIE HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JINTEPATYPOM, JOCTYTHBIMU TEXHUUYECKUMHU CPEACTBAMHU MH(MOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4eHHI0O M TIO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMoOOpa30BaHMIO, TPOCKTHOM U HCCIEIOBATEIbCKOM JEATENIBHOCTH, K OCO3HAaHHOMY BBIOODPY
HAIPaBJIEHHOCTU U YPOBHs 00y4eHMsI B JaJIbHEHILEM;

4) popMHUpOBaHNUA KYJBTYPbI 310POBBSI:

OCO3HAHME LIEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOUICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
37I0pOBBII 00pa3 >KHW3HM, OCO3HAHUE IMOCIENCTBUI U HENpUSITHE BPEAHBIX MPUBBIUEK (YIOTpeOIeHus
aJIKOTOJIS, HAPKOTHKOB, KypeHHs), HEOOXOJMMOCTH COOJIIOICHUS] TIPaBUI OE30MAaCHOCTH MpHU
oOpallleHUH C XMMUYECKUMH BEIIECTBAMU B OBITY U peasibHOM KU3HU;

5) TPyaA0BOr0 BOCIIHTAHMSI:

MHTEPEC K MPAKTUYECKOMY M3Y4EHUIO MPoQecCcuil U Tpyaa pazIudHOro Poja, yBaKeHUE K TPYLY U
pe3yibTaTaM TPYAOBOM JIEATEIIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUs NPEIMETHBIX 3HAaHUU 110
XUMHH, OCO3HAHHBIH BHIOOp HMHJIMBHAYaJIbHOM TPAeKTOPUHU MPOJODKEHUs 00pa3oBaHUs € y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XWMHHU, OOINSCTBEHHBIX WMHTEPECOB M IOTPEOHOCTEH,
YCHEIHON NpoQecCHOHATBHON JEATEIbBHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHUH, TIOTOBHOCTb
alanTHPOBaThCs B MPO(ecCHOHANBHOI cpere;

6) 9K0JIOrHY€eCKOT0 BOCTIMTAHUS :

HKOJIOTMYECKH 11€1ecO00pa3sHoe OTHOIIEHUE K PUPOAE KaK HCTOYHUKY XKU3HU Ha 3emile, OCHOBE
e¢ CyIIeCTBOBaHMS, MOHMMaHHE LIEHHOCTHU 3J0POBOTO M 0€30MacHOro odpasza >KM3HH, OTBETCTBEHHOE
OTHOLIEHUE K COOCTBEHHOMY (M3UYECKOMY U IICUXMYECKOMY 310pPOBbIO, OCO3HAHHUE I[€HHOCTH
COOJIIOJICHHST MpPaBUJI 0E€30IaCHOTO IOBENEHUs NpH paboTe C BEIIECTBAMH, a TAKKE B CUTYallMsX,
YIPOXKAOUMX 310POBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTM MPUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YyYEHUM XUMHUH, JJIS pELieHUs 3ajad,
CBSI3aHHBIX C OKpYXKAalOIIEW NPUPOJHON CPENOW, Ul MOBBILICHUS YPOBHS JKOJOTMYECKOW KyJIbTYPHI,
OCO3HAHMS TIIOOAIFHOTO XapakTepa HKOJIOTHYECKUX MpolieM M MyTed HX peleHHs MOCPEICTBOM
METOJIOB XMMHH, DKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAThCSI MM B IO3HABAaTEIbHOM,

KOMMYHUKATUBHOU U COLIMATIbHOM IIPAKTUKE.
METAIIPEIJMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeaMeTHBIX Pe3yJIbTaTOB BBIACISIOT 3HAUYMMBbIE A7 (OPMUPOBAHUS MUPOBO33PEHUS
oOIeHayYHbIe TOHSTHUS (3aKOH, TEOPHs, IPUHIIMII, TUIIOTE3a, (DAKT, CHCTEeMa, MPOIIecC, IKCIIEPUMEHT U
Jpyroe.), KOTOpbIE€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX IpeIMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHMU M3 3TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O I[EJIOCTHOW HAy4YHOU KapTHHE
MHpa, U yHUBEPCAJIbHBIC yuyeOHBbIC NEUCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISTUBHEIC),



KOTOpBIE OO0ECIeunBaloT (OPMUPOBAHUE TOTOBHOCTH K CAaMOCTOSTCILHOMY IUIAHUPOBAHUIO H
OCYIIECTBJICHUIO YUeOHOU JesITeTbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YueOHbIE 1€ HCTBUS

Ba3oBble jJormueckue aeicTBUA:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS! MPU OCBOCHHHU 3HAHUMW: PACKPHIBATh
CMBICJT XUMHYECKUX TMOHSTHHN (BBIACIATh WX XapaKTEpHBIC MPHU3HAKHA, YCTAaHABIMBATh B3aMMOCBS3b C
JIPYTUMH TIOHSITUSIMH), HCIIOJB30BaTh MOHATHS AN OOBSICHEHHS OTACTbHBIX (JAKTOB U SIBJICHHUIA,
BBIOMPATh OCHOBAHUS U KPUTEPHUU IS KIACCU(PUKAIINU XMMHYECKUX BEIIECTB U XMMU YECKUX PEaKIUid,
yCTaHABJIMBAaTh MPUUYUHHO-CJIEACTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HM3Yy4EHUsI, CTPOUTH JOTHYCCKHE
paccyxaeHus (MHAYKTUBHBIE, TEIyKTUBHbBIC, 10 aHAJOTHH ), I€TIaTh BHIBOJIBI U 3aKITIOUYCHUS;

YMEHHE TIPUMEHSATh B TIPOILIECCe TMO3HAHHUS TOHATUS (TIPEAMETHBIE W METalpeIMETHBHIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICTH, HCIOJIb3yeMble B XUMHH, HPEoOpPa3oBbIBATh IMHPOKO
NpUMEHSEMbIE B XUMHH MOJEIbHBIC TMPEICTABICHUS — XUMHUYECKA 3HAK (CHUMBOI JJIEMEHTA),
XUMUUecKass (GopMysia U YpaBHCHHE XMMHYECKOW pPEaKuy — MPU PEIICHUH yIeOHO-TTO3HABATEIBHBIX
3a/a4, ¢ Y4€TOM H3THX MOJICTBHBIX MNPEACTABICHUM BBISBIATH M XapaKT€pU30BATh CYIICCTBEHHBIE
MPU3HAKA U3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMMHYECKUX PEAKIUH, BBISBISTH OOIIE
3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBS3M M TPOTUBOPEUMs] B HM3Yy4aeMBIX IMpoIeccax u
SIBJICHUSIX.

ba3oBble ncciaea0BaTeIbCKUE A€ CTBHS

YMEHHE HCIOJIb30BaTh MOCTABJIICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA TMO3HAHMS, a TAKKE B
KaueCTBE OCHOBBI [UIsi (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKIEHUM;

NpUOOPETEHHE ONbITa 10 IUIAHUPOBAHWUIO, OPraHW3allMd U TPOBEICHHUIO YICHUUYECKUX
AKCIEPUMEHTOB, yMEHHE HaOJI0AaTh 3a XOJAOM IPOIECcCca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, QopMyITHpOBaTh OOOOINEHUS H BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO ONBITA,
HCCIIeIOBAHUSI, COCTABIISATh OTYET O MPOJICTaHHON padoTe.

PaGora ¢ unpopmanueii:

yYMEHUE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH MH(POPMAITUIO PA3THYHBIX BUJIOB U (HOpM
MPEACTABJICHUSI, MOJy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TOMYJSIpHAS JINTEpaTypa XUMHYECKOTO
CoJIep>KaHusl, CIpaBOYHbIE TTOCOOMS, pecypchl IHTepHEeTa), KpUTHYECKH OIIEHUBATb TPOTHBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTh Pa3IudyHbIe METOABl M 3alpoChl MPHU TOUCKE M OTOOpe HHEGOpPMAIUHU H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Ui BBHIMIOJHEHHS YU4EOHBIX W IO3HABATENbHBIX 3a/1a4
OTpENCIEHHOTO THIA, NPHOOPETEHHWE OnbiTa B OOJACTH WCIHOJB30BAaHUS HWHQPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJaJCHUE KyIbTYpO aKTUBHOTO HCIOJB30BAaHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBHIOMPATh ONTUMANTBHYIO (OpMY IIpencTaBiIeHUs HHPOPMAIIUH U
WJUTFOCTPUPOBATh peliacMble 3aJadud HECJIOKHBIMH CXEMaMH, JuarpaMMaM#, APYyrdMu (hopmaMu
rpadUKy ¥ UX KOMOMHAITUSMU,

YMEHUE WCIOJIb30BaTh W AaHAIM3UPOBATh B TMpOIEcce Yy4eOHOM U UCCIeI0BATEILCKOU
JIEATENIBHOCTH WHGOPMAIIUIO O BJIMSHUU TTPOMBIIUICHHOCTH, CEIBCKOTO XO3SMCTBA M TPaHCIOpPTa Ha
COCTOSTHUE OKPYKAIOIIEH MPUPOJTHOUN CPEbl.

KoMMyHHKAaTHBHBIE YHHBepcadbHbIe YUyeOHbIe AeHCTBHUA:

YMEHUS 33/1aBaTh BOMPOCHI (B XoJe auanora u (WjM) JUCKYCCHH) IO CYIIECTBY OOCYXIaeMon
TeMbI, (POPMYIHPOBATH CBOU IPEIOKEHUS OTHOCUTEIILHO BBITIOJIHEHUS MTPEUIOKEHHOM 3a1a4H;

YMEHHUS HPEACTAaBIIATH IMOJYYCHHBIC PE3YAbTAThl I103HABATENBHOW NEATEIbHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaxX; AENaTh MPE3CHTAIMI0 PE3Y/IbTaTOB BBIINOJHEHHUS XMMHUYECKOTO IKCIEPUMEHTA
(mabopaTropHOro OMBITa, JTAOOPATOPHOW pPabOTBI MO HCCIEAOBAHHWIO CBOMCTB BEIIECTB, y4€OHOTO
MPOEKTA);

YMEHHUSI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM I103HABaTEIBHOW M
MCCIIEIOBATENILCKOM JESITeNbHOCTH TP PEHICHWH BO3HUKAIONMX MPOOJeM Ha OCHOBE Y4€Tra O0mmx
MHTEPECOB M COITIACOBAHMSA TO3MIUN (0OCYXneHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,



KOOPJWHAIMS COBMECTHBIX ICHCTBUM, OINpEACTCHUE KPUTCPHEB IO OICHKE KAa4eCTBA BBIOJTHEHHOM
paboThl U apyrue).

PeryasiTuBHbIe YHUBepcaJibHble YueOHbIe 1eHCTBHUS:

YMEHUE CAMOCTOSTENIBHO ONpPENENATh LENNu JCSITEIbHOCTH, IUIAHMPOBATH, OCYILECTBIATH,
KOHTPOJMPOBATh M IMPH HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JEATENLHOCTB, BHIOMpATh Hambosee
s(¢deKkTuBHBIE CIIOCOOBI pelieHsl yHeOHbBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISAThH UIIN
KOPPEKTUPOBATh MPEAJIOKEHHBIN aITOPUTM ACUCTBUM IIPU BBHINIOJHEHHUH 3aJaHUM C y4ETOM MOJy4CHUS
HOBBIX 3HAHMM 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLEHUBATb COOTBETCTBUE
IIOJIyYCHHOTO pEe3ysbTaTa 3asBJICHHOW LEJIM, YMEHHE MCIIOJb30BaTh M AHAIU3UPOBATH KOHTEKCTHI,
IpeagaracMble B yCJIIOBUM 3aJaHUH.

IMPEJJMETHBIE PE3YJIbTATDBI

B cocTtaBe npeaMeTHBIX pe3ynbTaToOB 10 OCBOSCHUIO 00513aTENBHOIO COJEpKAHUS, YCTAHOBIEHHOTO
JnaHHoU (enepanbHOM paboyelt TporpaMMoON, BEIICTSIOT: OCBOSHHBIE 00YJalOIMMUCS HaydHbIE 3HAHUS,
YMEHUST W CHOcoObl JAeWCTBUM, crnenuduueckue A MpeaMeTHOH obnactu «XuUMHUs», BHJbI
JIESTEIBHOCTH T10 MOJTYYCHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETALNH, TPE0OPa30BaHUIO U IPUMEHEHUIO B
Pa3NUYHBIX YU€OHBIX U HOBBIX CUTYAIUSX.

K xonmy oOydyenus B 8 kjacce mpeMETHBIC Pe3yIbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLXCS YMEHUIA:

e PACKpBIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX MOHSTHUI: aTOM, MOJIEKYJIA, XUMUYECKUM DJIEMEHT,
IIPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAs W HEOJHOPOAHAs)), BaJEHTHOCTbD,
OTHOCUTEJbHAs] aTOMHAas M MOJEKyJIspHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca,
MaccoBasi J0JII XUMHUYECKOTO 3JIEMEHTA B COCAMHEHHH, MOJISIPHBIM 00BEM, OKCH, KUCIIOTA, OCHOBAHHE,
COJIb, DJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCICHUS, XUMUYECKask peaKuus, KIacCu(pUKaIUs peakuii:
pPEaKIUU COEMHEHUs, DPEAKIUU pas3lIoKEHUs, peaKuMH 3aMelIeHHUs, peakuuu OOMEHa, 5K30- U
SHAOTEPMHYECKHE PEAKIMU, TErIoBOW 3S(eKT peakuuu, sIpo aToma, SJIEKTPOHHBIM CIIOH aroma,
aTOMHas opOMTallb, palyC aToMa, XUMUYECKas CBsI3b, MOJIAPHAS M HEMOJIsIpHAsl KOBAJEHTHAs CBS3b,
MOHHasl CBs3b, MOH, KATUOH, aHMOH, pacTBOP, MaccoBas J10Jis BEIeCTBa (IPOLIEHTHAsI KOHLIEHTPALMsl) B
pacTBope;

e JUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHSATH 3TU MOHATHUS TIPU
OIMCAHUU BEILECTB U UX IPEBPAILECHHUI;

* UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJMKY JUIs COCTaBJIEHUsS (OpMyN BELIECTB W ypaBHEHUMU
XHUMHUYECKUX PEaKnii;

e OIIPE/ICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCTMHEHUSX, CTEIICHb OKHCICHUS
DJIEMEHTOB B OWHApPHBIX COEAWHEHHUSX, IPUHAUICKHOCTh BEIIECTB K OINPENEIEHHOMY KIaccy
coequHEeHU mo dopmynam, BUJ XMMHUUYECKOW CBsI3M (KOBAJECHTHAass M WOHHAas) B HEOPraHUYECKUX
COEIMHEHMUSIX;

e packpbiBaTh cMbicha [lepuoauueckoro 3akoHa J[. V1. MenneneeBa: 1eMOHCTpUPOBATh TIOHUMaHUE
MEePUOIMYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT MX MojiokeHus B [lepuoamueckoit
CHUCTEME, 3aKOHOB COXpPAaHEHHUsI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKY/ISPHOIO
y4eHusl, 3akoHa ABOTapO;

e OMIUCBHIBATh M XapakTepu3oBaTh TalOnuuHyio ¢opMy I[lepmoanueckoll cHCTEMBbl XMMHYECKUX
AJIEMEHTOB: DPA3IUYaTh MOHATHUS <«IJIaBHasg moarpymmna (A-rpynna)» u «mobouynas noxrpymmna (b-
Tpymma)», Majible W OOJbIIME TMEPHUOIbl, COOTHOCUTHh O00O3HAYCHHUS, KOTOPHIE MMEIOTCA B TaOIHIIE
«lepnonnueckas cucrema xumuueckux onemeHToB J[. W MengeneeBa» ¢  4HMCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX IJIEMEHTOB (COCTaB M 3apsi sapa, oOiiee 4ucio
AJIEKTPOHOB U pacpeesieHUe UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJIACCU(UIIUPOBATh XUMUYECKUE JIEMEHThI, HEOPIraHUYECKUE BELIECTBA, XUMHUUECKHE PEaKLUH
(TT0 YMCITy ¥ COCTaBY YUACTBYIONMX B PEAKI[UH BEIIECTB, MO TerIoBoMy dekry);



e XapaKTepU30BaTh (OMUCHIBATH) OOIME XMMHYECKUE CBOWCTBA BEIIECCTB PA3IMUYHBIX KIACCOB,
MOATBEPXkKAas OMUCAHHE NPUMEPaMU MOJCKYISPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUYECKHX
peaKuui;

e IPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT HX Ka4eCTBEHHOTO
BO3MOYXHOCTHU MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B Pa3TUYHBIX YCIOBHSIX;

 BEIYHCIISATH OTHOCHTEIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAacChl BEILECTB, MacCOBYIO JIOJIIO
XAMHYECKOTO AJIEMEHTa Mo (opMysie COeTUHEHHUs], MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH
pacuéThl MO YpaBHEHUIO XUMHUUECKOU PEaKIIHH;

e IPUMEHATh OCHOBHBIEC OTIEpAIli MBICIUTENFHON AEATEIBHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE,
000011IeHNEe, CUCTEeMaTU3allNI0, KIACCU(MKALUIO, BBISBICHHUE MNPUUMHHO-CIEICTBEHHBIX CBA3EH — NI
M3Y4eHUs CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIUU, €CTECTBEHHO-HAaydHbIE€ METOJbl IMO3HAHUS —
HaOJI0ACHNE, H3MEPEHHE, MOJISITMPOBAHHE, SKCIIEPUMEHT (PeabHbBIN U MBICIICHHBIH );

e CIIEIOBATh MPaBUJIaM MOJB30BAHUS XUMHUUECKONW MOCYIOW U J1abopaTOpHBIM 000pyIdOBaHHUEM, a
TaKKe MpaBUJiaM OOpallieHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHSMHU I10 BBIIOJHEHUIO
71a00paTOPHBIX XUMUUYECKUX OIBITOB 110 MOJYYEHUIO M COOMpPaHUIO ra3000pa3HbIX BELIECTB (BOAOPOIA
U KHCJIOpPOJa), TPHUTOTOBJIEHUIO PACTBOPOB C OMNpPEACTEHHOW MacCOBOW J0JeH pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOAUTH XUMHYECKHE SKCIIEPUMEHTHI 10 PaclO3HABAHUIO PAacTBOPOB

COCTaBa,

IEJIOYEH M KUCIIOT C TIOMOIIBIO WHAMKATOPOB (JIakMyc, (eHOI(TaIenH, METUIIOPAHXK U IPYTHeE).

TEMATHYECKOE IINITAHUPOBAHUE

8 KJIACC
Ne || HamMeHoOBaHME pa3AenoB U TEM IIPOTrPaMMBl KonunuectBo yacos OnexrpoHHbIe (LTU(PPOBLIC)
I1/11 Beeroll Kont- Tlpax- 00pazoBaTenbHbIE PECYPCHI
POJILHBIC (THYECKHE
paboThl || paGoThI
|Pa311e.11 1. [lepBoHaya/ibHbIe XUMUYECKHE TTOHATHUS |
1.1 |[Xumus — BakHast 00J1aCTh €CTECTBO3HAHUA U|| 5 2 bromoreka [IOK
[IPAKTHYECKOW JESITeTbHOCTH YeTIOBEKa https://m.edsoo.ru/7f41837¢
1.2 |[BemecTBa ¥ XUMHUYECKUE PEAKIIUN 15 1 bru6motexa LIOK
https://m.edsoo.ru/7141837c
|I/IToro 0 pas3zaeny || 20 || |
|Pa3z1eJ1 2. BaxkHeilimMe nmpeacTaBUTEIM HEOPraHMYeCKUX BelleCTB |
2.1|[Bo3nyx. Kuciopo. I[lonsitue 06 okcnmax 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
2.2 |Bogopona.lloHsTie 0 KHCIIOTaxX | COMSX 8 1 bu6nnoreka [JOK
https://m.edsoo.ru/7141837c
2.3|[Boma. PactBopsl. [loHsiTHE 00 OCHOBaHMSIX ) 1 1 bubnnoreka LIOK
https://m.edsoo.ru/7f41837¢c
2.4 ||OcHOBHBIE KJTaCChl HEOPTaHUYECKUX 11 1 1 bu6nmotexa LIOK
COCTMHEHU I https://m.edsoo.ru/7f41837¢
Toro mo paznery || 30 " |

Paznen 3. [lepuoanyeckuii 3axoH u [lepnoauyeckas cucremMa xummuieckux djaeMeHToB /1. U.
MenneseeBa. CtpoeHue aToMOB. XUMHYeCKas CBA3b. OKMCJINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaAKIHU

3.1

[lepuonuueckuii 3akoH u [lepuoanueckas
crcTeMa XUMHYECKUX 3J1eMeHTOB /I, 1.
Memn ieneeBa. CTpoeHue atoma

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
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Ne || HammeHoBaHMe pa3fAenioB U TEM MPOTPaMMBI KonuyectBo yacos DnekTpoHHbIE (IU(PPOBHIE)
I1/T1 Beeroll Kont- Tlpax- 00pazoBaTenbHbIE PECYPCHI
POJILHBIC THYECKHE
paboThl || paGoThI
3.2 | XuMudeckas cBsi3b. OKHCIUTEIIBHO- 8 1 bu6nmnoreka [JOK
BOCCTaHOBUTEIbHBIC PEAKIIU https://m.edsoo.ru/7f41837¢
Toro no pasneny 15 bubmotexa LIOK
https://m.edsoo.ru/7141837c
PesepBHOE Bpemst 3 bubmoreka [IOK
https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB I10 68 4 5
[TPOT'PAMME

ITIOYPOYHOE IINTAHUPOBAHMUE
8 KJIACC

Ne Tema ypoka KosmuectBo wacos Hara DIeKTPOHHBIE
n/m Bcero|| Konr- Ipak- ||13Y4€ nuposbIe
porbHEe| THUecKue || HAA oOpa3oBaTenbHbIC
paboThl | paboThI pecyperl
1 |IIpenmer xumuu. Ponb XumMuu B KU3HU Bu6nunoreka [JOK
yenoBeka. Tenma u BemmecTBa https://m.edsoo. ru/ffo
d210c
2 |[loHsATHE 0 MeTOAAX MO3HAHUS B XUMHUHU bu6nuoreka [JOK
https://m.edsoo.ru/ffo
d227e
3 [[Ipakruueckas padota Ne 1 «IIpaBuna bubmuoreka [IOK
paloThI B 1aOOPAaTOPHH U TPUEMBI https://m.edsoo. ru/ffo
oOparteHust ¢ 1a00paTOpHBIM d23dc
00opyIOBaHHEM»
4 |Yuctele BemecTBa U cMmecu. CiocoObl bu6nmoreka [JOK
pasaencHus cmecen https://m.edsoo.ru/ff0
d26ca
5 |IIpakruueckass padota Ne 2 «Paznenenue bubnnoreka LIOK
cMeceli (Ha mpuMepe OYMCTKH https//m.edsoo. ru/ff0
MTOBAPEHHOM COIHN )» d28c8
6 [ATOMBI U MOJIEKYIIBI bu6motexa LIOK
https://m.edsoo. ru/ffo
d2a6¢
7 [ XuMuueckue 3JIeMEHTBI. SHAKH bubmoreka [IOK
(CMMBOJIBI) XHMHYECKHX 3JICMEHTOB https://m.edsoo. ru/ff0
d2be8
8 |[[IpocTeie U CIOKHBIE BEIIECTBA bubmuoreka [IOK
https//m.edsoo. ru/ff0
d2a6e
9 |[AToMHO-MOJNEKYIIpHOE y4EeHUE bubmmotexa LIOK
https://m.edsoo. ru/ffo



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

No Tema ypoka KonunuectBo yacos | [ara DJIEKTpOHHBIE
n/n Beeroll Kont- Tpak-  ||13y4e udpoBsie
porbHEe| THUecKue || AT oOpa3oBarebHbIe
paboThI | paboTsI PeCYpCrI
|| | || | |d2d50
10 (3axoH mMOCTOSHCTBA COCTaBa BEIECTB. bu6nmoreka [JOK
Xumuueckas gopmyna. BameHTHOCTD https//m.edsoo. ru/ff0
aTOMOB XHMHUYECKHX 3JIEMCHTOB d2eae
11 [|OTHOCHTENBHAS aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHTENbHAS MOJIEKYJIIPHAsT Macca https://m.edsoo. ru/ffo
d323c
12 |MaccoBas 1075 XHMHYCECKOTO 3JIEMEHTa Bu6nuoreka [JOK
B COC/IMHEHUU https//m.edsoo. ru/ff0
d350c
13 [[KommuecTBo BemecTBa. MoJib. bu6nuoreka [JOK
Monsipaas macca https//m.edsoo. ru/ff0
d5230
14 |®usnveckue U XAMHYCCKUE SBICHHUS. bu6nmoreka [JOK
XuMuueckasi peakius https//m.edsoo. ru/ff0
d37fa
15 [[Ipu3Haku U ycnoBuUs IPOTEKAHUS bu6mmotexa LIOK
XUMUYECKHX PEaKI[U https//m.edsoo. ru/ff0
d3al6
16 (|3akoH coxpaHEHUs MacChl BEIECTB. bubnmoreka [IOK
XUMHYECKHE YPaBHECHUS https//m.edsoo. ru/ff0
d3b88
17 ||BerunciieHus KOJIU4eCcTBa, MacChl bubmoreka [IOK
BEIIECTBA 110 YPABHEHHUSAM XUMHUYCCKUX https//m.edsoo. ru/ff0
peaxmui d5708
18 |Knaccudukanus XaMHYECKUX PEaKITUi bubmoreka [IOK
(coennHeHMs, pa3I0KEHU s, 3aMEIICHUS, https//m.edsoo. ru/ff0
obOMeHa) d3f34
19 (M. B. JIomOHOCOB — y4EHBIii- bu6mmotexa LIOK
sanukinoneauct. O6o0menue u https://m.edsoo. ru/ffo
cucTeMaTu3alus 3HaHU U d40c4
20 [KonTtponbhas padota Nel o Teme 1 bubmumotexa LIOK
«BelecTBa U XMMHUECKHE PEAKITHNY https://m.edsoo. ru/ff0
d4290
21 [[Bo3gyx — cmech ra3oB. CocTtaB bu6nmoreka [JOK
Bo3ayxa. Kucinopom — aneMeHT u https://m.edsoo.ru/ff0
npocToe BemecTBo. O30H d448e
22 |DPusnyeckre U XAMHYECKHE CBOMCTBA bubnuoreka IIOK
Kuciaopoja (peakiuyu OKUCIICHHS, https//m.edsoo. ru/ff0
ropenune). [lonsTre 00 okcumax d4614
23 |CriocoObI mOMTy4eHHS KUCTIOPO/Ia B bubnmoreka [IOK
1ab0opaTOPHUH M MPOMBIIITICHHOCTH. https://m.edsoo. ru/ffo
IIpumeHenue kucnopoaa d497a
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Ne Tema ypoka KonunuectBo yacos | Hara DJIEKTpOHHBIE
n/n Beeroll Kont- Tpak-  ||13y4e udpoBsie
porbHEe| THUecKue || AT oOpa3oBarebHbIe
paboThI | paboTsI PeCYpCrI
24 | TerutoBoi 3dhekT XUMHUIECKOIH 1 bubmuoreka [IOK
pPEaKuu, TOHATHE O TEPMOXHMHUYECKOM https://m.edsoo. ru/ffo
YpaBHEHUH, IK30- U SHJIOTEPMHUUYECKUX d4790
peaKusx
25 |TonnuBo (HedTh, yroib U METaH). 1 bubnunoreka [IOK
3arps3HEHHE BO3/IyXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0
MPEeIOTBPAIICHUS d4cda
26 ([Ipaxruueckas padota Ne 3 mo reme 1 1 bu6moteka LIOK
«lomyueHnue u cobupaHue KucIopo/a, https://m.edsoo.ru/ff0
U3y4EHUE €r0 CBOWCTBY» d4ae?
27 (Bomopoa — »IIeMEHT U POCToe 1 bu6mmotexa LIOK
BemecTBO. HaxokaeHue B mpupojie https://m.edsoo. ru/ffo
d4ddo
28 Dusmyeckue U XMMUYCSCKUE CBOICTBA 1 Bbu6nuoreka [JOK
Boziopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0
d4ddo
29 ([TonsTHE O KHCIOTaX U COJISAX 1 bu6nmoreka [JOK
https//m.edsoo. ru/ff0
d50d2
30 [|CrrocoObI moTydeHMsT BOJIOPO/A B 1 bubmmoreka [IOK
naboparopun https://m.edsoo. ru/ffo
d4ddo
31 |[IpakTrueckas pabota Ne 4 mo reme 1 1 but6mumotexa LIOK
«[Tonmyuyenue u cobMpaHue BOAOPO/Ia, https://m.edsoo. ru/ffo
W3YYCHHE €r0 CBOWCTBY d4f42
32 [MonsipHblii 00bEM ra3oB. 3aKoH 1 bubnuotexa LIOK
ABorazipo https//m.edsoo. ru/ff0
d542e
33 [ Berumcienus o0béMa, KOJIIMYECTBA 1 bu6nmoreka [JOK
BEILIECTBA ra3a o ero u3BECTHOMY https://m.edsoo.ru/ff0
KOJINYECTBY BEILECTBA WJIH 00BEMY d55a0
34 |Bbraucienus 00bEMOB ra30B 110 1 bubmuoreka IIOK
YPaBHEHHIO PEAKI[MU Ha OCHOBE 3aKOHA https://m.edsoo. ru/ffo
00BEMHBIX OTHOILICHHH Ta30B d5708
35 |Pusnueckue U XUMHUYCCKHE CBOMCTBA 1 bubmuoreka IIOK
BOJIbI https://m.edsoo.ru/ff0
d587a
36 [CocraB ocHoBanwuii. [lonstue 06 1 bubmuoreka [IIOK
WHIMKATOpax https//m.edsoo. ru/ff0
d59e2
37 |Boma kak pactBopuTenb. Haceimennbie uf| 1 bu6nmmoreka [JOK
HEHaCBIIIEHHbIE pacTBOpBl. MaccoBas https//m.edsoo. ru/ff0
JI0JISI BEIECTBA B PACTBOPE d5b40
38 |IIpaxruueckas pa6ora Ne 5 mo Teme | 1 | | 1 | |Bu6mmorexa LIOK
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Ne Tema ypoka KonunuectBo yacos | Hara DJIEKTpOHHBIE
n/n Beero| KonT- [pak- |13y uugpossie
porbHEe| THUecKue || AT oOpasoBarenbHbIC
paboThI | paboTsI PeCYpCrI
«[IpuroToBiieHHE PACTBOPOB C https://m.edsoo. ru/ffo
ornpenenéHHON MacCOBOM T0el d5eba
pPacTBOPEHHOIO BELIECTBA
39 |[KonTponsraas padoTta Ne2 o Teme 1 1 bubnmoreka [IOK
«Kucnopoa. Bogoposa. Boga» https//m.edsoo. ru/ff0
d6342
40 [|Okcuapl: cocTaB, KIaccuQUKaIms, 1 Bu6nuoreka [JOK
HOMEHKIIATypa https//m.edsoo. ru/ff0
d664e
41 |[TomyueHrEe M XUMHYECKHE CBOMCTBA 1 bubmoreka [JOK
KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https//m.edsoo. ru/ff0
OKCHJIOB d664e
42 |OcHoBaHwms: cocTaB, Kiaccu puKkarus, 1 bu6nmmoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0
d67ca
43 |[TlonyueHne W XMMHUYECKUE CBOMCTBA 1 bubnmoreka [IOK
OCHOBAHUI https://m.edsoo. ru/ffo
d67ca
44 |IKucnoThl: cocTaB, KiaccuQUKaIus, 1 Bbu6nuoreka [JOK
HOMEHKIIATypa https//m.edsoo. ru/ff0
dfee2
45 |[TomyyeHre U XUMHYECKHE CBOMCTBA 1 bubmoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0
dfee2
46 (Conu (cpenHue): HOMEHKIATYpa, 1 bubmoreka [IOK
CIIOCOOBI MOTYYCHHUSI, XUMUUECKUE https://m.edsoo.ru/00a
CBOIICTBA do474
47 |TIpakTraeckas pabota Ne 6. Pemenne 1 1 bu6mmotexa LIOK
HKCIIEPUMEHTAIBHBIX 337124 I10 TEME https://m.edsoo.ru/00a
«OCHOBHBIC KIIACChl HEOPTaHUYCCKUX d9b7c
COCIMHEHUI»
48 |'eneTmyeckas CBsI3b MEXKIy KiaccaMu 1 bubmuoreka IIOK
HEOPraHUYECKHX COCAMHEHHM https://m.edsoo.ru/00a
d9a50
49 [O6o0meHne u cucTeMaTru3aius 3SHaHUH 1 bubmuoreka IIOK
https//m.edsoo.ru/00a
d9ch2
50 [KonTtponbHas padota Ne3 o teme 1 1 bubnuotexa LIOK
"OCHOBHBIC KITACChl HEOPTaHUYCCKUX https://m.edsoo.ru/00a
coenHEeHn" d9ela
51 [[[IepBbie mMOMBITKH KIacCHUKALTUN 1 bubmuoreka [IOK
XUMHUYECKHX 3JIeMeHTOB. [loHsTue o https://m.edsoo.ru/00a
IPYIIaxX CXOJHBIX JJIECMEHTOB doffa
52 |eprommueckuii 3axon u | 1 | | | |Bu6mmorexa LIOK
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Ne Tema ypoka KonunuectBo yacos | Hara DJIEKTpOHHBIE
n/n Beero| KonT- [pak- |13y uugpossie
porbHEe| THUecKue || AT oOpasoBarenbHbIC
paboThI | paboTsI PeCYpCrI
Ieproanueckast ciCTeMa XHMHYECKHX https://m.edsoo.ru/00a
snemenToB J|. 1. Menaeneena dab2c
53 ||[Teprosl, TPYNIIBI, TOATPYIIIBI 1 bubnmnoreka [IOK
https//m.edsoo.ru/00a
da52c
54 [Ctpoenne atomoB. CocTaB aTOMHBIX 1 bubmuoreka [IOK
saep. M3ororbl https//m.edsoo.ru/00a
da342
55 [[Ctpoenue 351eKTpOHHBIX 000JI09eK 1 bubmoreka [IOK
aToMOB 3j1eMeHTOB Ileproarueckoit https://m.edsoo.ru/00a
cuctemsl JI. Y. MeneneeBa daébc
56 |XapakrepucTrka XHMHYECKOTO 3eMeHTal 1 bubmuoreka [IOK
110 €ro MookeHuo B Ileproauueckoit https://m.edsoo.ru/00a
cucreme /1. 1. MeneneeBa da824
57 |3nauenue [lepnoanueckoro 3akoHa Juist 1 bubmuotexa LIOK
pa3BuTUsA Hayku | npakTukd. 1. Y. https://m.edsoo.ru/00a
MenneneeB — yd€HbIN, IearoOT U da96e
rpaXKIaHUuH
58 [DyeKTpoOoTpULIATEIFHOCTH ATOMOB 1 bub6muotexa LIOK
XUMHYECKHX JICMEHTOB https://m.edsoo.ru/00a
daab8
59 [HMonnas xumudeckasi CBSI3b 1 bu6nmoreka [JOK
https//m.edsoo.ru/00a
dac34
60 [[KoBaneHTHas mossipHas XUMUYECKast 1 bubmoreka [IOK
CBSI3b https//m.edsoo.ru/00a
daab8
61 |KoBaneHTHas HEMOJIIPHAS XUMHYECKast 1 bu6mmotexa LIOK
CBS3b https://m.edsoo.ru/00a
daab9
62 |CremneHb OKUCICHUS 1 Bbu6nuoreka [JOK
https//m.edsoo.ru/00a
dae28
63 [OxucIuTEIbHO-BOCCTAHOBUTEIIBHBIC 1 bubnmoreka [JOK
peaxiuu https//m.edsoo.ru/00a
db076
64 |OxucuTeny 1 BOCCTAHOBUTEIH 1 bubmorexa [IOK
https//m.edsoo.ru/00a
db076
65 |KonTponbHas pabora Ned4 o Teme 1 1 bubnmoreka [IOK
«CtpoeHue aroMa. XUMHUYECKasi CBSI3b» https://m.edsoo.ru/00a
db486
66 (PezepBHbIii ypok. O600IICHNE 1 1 bu6nuotexa LIOK

cucTeMaTHU3al U 3HAHUU

https//m.edsoo.ru/00a
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[TPOTPAMME

IIpoBepsiemble TPeOOBAHUA K pe3yJbTaTaAM OCBOCHHUS OCHOBHOM

o0pa3oBaTeJIbHOM IporpamMmel (8 Kiacc)

Kon [TpoBepsiemble TpeIMETHBIC PE3YIBTATHl OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM
MIPOBEPSEMOTO MPOTrpaMMBbl OCHOBHOTO 001Ier0 00pa3oBaHus
pesyibTara

1 [To teme: "TlepBoHavYaIbHBIE XUMUYECKUE MOHATHS"

1.1 pacKphIBaTh CMBICT OCHOBHBIX XHMHMYECKHUX TIOHSTHUHA: aTOM, MOJIEKYIa,
XAMHYECKMI  3JIEMEHT, TIPOCTO€ BEIIECTBO, CJOXKHOE BEIIECTBO, CMEChH
(omHOpOIHAsT W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEBHAS aTOMHAs |
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MaccoBas
JOJIST XMMHYECKOTO D3JIEMEHTa B COCIMHEHUH, MOJSIPHBIA O0BEM, XHMHYECKas
peakius, Kiaccu(uKkanus peakiuii: peakiuu COCTUHCHUS, PEAKIIUHU Pa3I0KEHUS,
peaKkiny 3aMeIIeHUs, peakiuu OOMeHa, 3K30- M SHIOTEPMHYECKUE PEaKIHH,
TeroBoi ekt peakuu, pacTBOp, MaccoBas JOJsS BemecTBa (MPOIEHTHAS
KOHIIEHTpaLHs) B pacTBOpe

1.2 UJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U MPUMEHSTH 3TH
MOHATHS MIPU ONMCAHUH BEIIECTB U MX MPEBPAICHU N

1.3 UCIIOJIB30BATh XHUMHUYECKYI0O CHMBOJUKY /IS COCTaBJICHUS (OPMYJ BEIIECTB H
YPaBHEHU U XMMUYECKUX PEaKIAil

1.4 PacKphIBaTh CMBICI 3aKOHOB COXPaHEHHUsI MacChl BEILECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YUEHH S, 3aKOHa ABOTaJIpo

1.5 OTIPEJICIIATh BAIGHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COSAMHEHU X

1.6 K1acCU(UIIUPOBATh XUMHUUYECKUE PEAKINHU (IO YHCIy U COCTaBY Y4aCTBYIOIMX B
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PEaKuu BEUEeCTB, MO TEMI0BOMY d(hdekTy)

1.7

BBIYHCIIATD OTHOCUTCIIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacCChbl BCIICCTB

1.8

BBIYHCIIATE MAaCCOBYIO OO0 XMMHYCCKOI0 3JIEMEHTA I10 (bopMyne COCIUHCHUA,

1.9

BBIYHCIISTH MACCOBYIO NOJIO BCIIECCTBA B paCTBOPE

1.10

IPUMEHATh €CTECTBEHHO-HAyYHbIe METO/Ibl MMO3HAHUs - HaOMI0IeHue, U3MEPEHNE,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (pealbHbI U MBICIIEHHBIN )

[lo Teme: "Baxneinme npeacTaBuTeIM HEOPTaHUYECKUX BEIeCTB"

2.1

PaCKpbIBAaTh CMBICII OCHOBHBIX XUMHWYCCKUX TOHSATHH: OKCH /I, KHUCJI0Ta, OCHOBAHUC,
COJIb

2.2

OTIPENIENATh TPUHAUIEKHOCTh BEIIECTB K ONPEACICHHOMY KIIacCcy COCIUHEHUH 10
hopmymnam

2.3

KJ'IaCCI/I(bI/II_[I/IpOBaTB HCOPraHUYCCKHUEC BCUICCTBA

2.4

XapakTepu30BaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOWCTBA BEILECTB Pa3IMYHBIX
KJIacCcoB, TOJTBEP)KJIasi OINHUCAHME MPUMEpPaMH MOJIEKYISPHBIX YpaBHEHUI
COOTBETCTBYIOLIMX XMMHUYECKUX PEaKIUN

2.5

IIPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT NX KAYCCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMPOTCKAHN A XUMHWYCCKUX HpeBpaH_IeHI/Iﬁ B PAa3/IMYHBIX YCIIOBUAX

2.6

ClIeJIOBaTh IPaBWJIAM TOJB30BAHUS XUMHUYECKOH TMOCynod u 1ab0opaTOpHBIM
00OpyIOBaHMEM, a TAKKe MPaBHJIaM OOpAICHHUSI C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIMSMH 10 BBIMOJHEHUIO JAaOOPAaTOPHBIX XWMHYECKHUX OMNBITOB IO
MOJMYYCHUI0O M COOMpaHWIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEICIICHHOW MacCOBOW JIOJICH PacTBOPEHHOTO
BCIIIECTBA, IJIAHUPOBATh M MPOBOAUTH XUMHYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIIOUEH W KHCIIOT C IIOMOIIBIO HHANKATOPOB (JIAKMYC,
(deHoNpraTenH, METHIIOPAHK U JPYTHE)

2.7

IMPpOBOAUTD PACUCTHI 11O YPABHCHHUTIO XUMHUYECKOH pCakunun

Ilo Tteme: '"llepuomuueckuit 3akoH u llepuonnueckass cucrema XUMHYECKUX
snemeHToB J[.MI. MenneneeBa. CTpoeHHe aroMoB. XUMHYECKash CBS3b.
OKMCIUTENIbHO-BOCCTAHOBUTEbHBIC pEaKIIun"

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHM: SAPO aToMa, 3JIEKTPOHHBIN
CIIOM aToMa, aTOMHas OpOWTajb, PaIUyC aTOMa, XUMUYECKasi CBs3b, MOJSPHAS U
HEMoJIsipHasi KOBAJIEHTHAs! CBs3b, HJIEKTPOOTPUIIATEILHOCTh, MOHHASI CBS3b, MOH,
KaTHOH, QaHUOH, CTEIIEHb OKMCIIEHUSI

3.2

KIacCU(DUITUPOBATh XUMUYIECKUE IIIEMEHTBI

3.3

ONHCHIBATh W XapakrTepus3oBarh Tabmmunyto ¢opmy Ileproamdeckoit cucTembl
XUMUYECKUX DJIEMEHTOB: pa3anyarh MOHATHS '"MaBHas noarpymnmna (A-rpymma)" u
"moGounas noxarpynmna (b-rpynna)", "maneie" u "Gonbume" mepuoabl

3.4

packpeiBaTh cMbici [lepuoanueckoro 3akona .M. MenneneeBa: 1eMOHCTpUPOBATh
MOHUMaHUE EePUOJUYECKOIN 3aBUCUMOCTH CBOIMCTB XMMHYECKUX 3JIEMEHTOB OT UX




nonoxxeHus B [lepuoanueckon cucreme

3.5

COOTHOCUTHb 0003HAUEHHUsI, KOTOpble nMeroTes B Tabnue "Tlepuoauueckas cucrema
xumudeckux snemeHToB J[.M. MeHnneneeBa" ¢ UYMCIOBBIMHM XapaKTepUCTHKAMU
CTPOEHHSI aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB W 3apsij sapa, oOIlee 4Yucio
JJIEKTPOHOB U pacIpe/ielIeHUe UX 110 3JIEKTPOHHBIM CJI05M)

3.6

OIPCACIIAThL CTCIICHD OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpCACIIAATE BUL XHUMHYECKOM CBSI3U (KOB&HCHTH&H u I/IOHHaH) B HCOPraHNMYCCKUX
COCANHCHHUAX

IIpoBepsiemble JIeMeHTBI coAepxkaHud (8 kiacc)

Kon

[IpoBepsieMblii 2IEMEHT COAEPKAHUS

HepBOHa‘IaJ'IBHBIe XUMHUUYCCKHUEC ITOHATHUA

11

[Ipeamer xumMuu. Ponb XMMuUM B KM3HM 4elnoBeKa. XMMHUsA B CUCTEME HayK. Tena u
BemecTBa. Ou3nueckue CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

[lousstTie o0 Meromax IO3HAHUS B XuMUH. Ywucrele BemgecrBa M cmecu. CrocoObl
pasneNneHus cMecei

1.3

ATOMBI ¥ MOJIEKYJbl. XUMHUUYECKUE HIeMEHThl. CHUMBOJIBI XMMHYECKUX DSJIEMEHTOB.
IIpocTble U coXKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YIEHHE

1.4

Xumuyeckas (opmyna. BaneHTHOCTP AaTOMOB  XMMHMUYECKHMX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aToMHasg Macca. OTHOCHUTEIbHAs
MOJIEKYJIIpHast Macca. MaccoBasi 107151 XUMHYECKOTO JJIEMEHTA B COCIMHEHU U

1.5

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoOCBsI3b KOIMYECTBA, MAacChl U
YHClla CTPYKTYPHBIX €IWHHUI] BelecTBa. PacueTsl Mo ¢opMynaM XUMHUUYECKUX COETUHEHUN

1.6

®du3nuecKkue M XUMHUYECKUE SBJICHUS. XUMUUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHUsl Macchbl BELIECTB. XUMHUYECKHE ypaBHeHHUs. Kiaccugukanus XUMHUYECKUX
peakiuii (coeAMHEeHHUs, pa3I0KEeHUsI, 3aMeIeHUs, 0OMEHa)

1.7

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOU MOCYI0H, C MpaBuiIaMu paboThl B
naboparopun W MpHEMaMH OOpaIieHusl ¢ J1a0OpaTOpPHBIM 00OpPYIOBAHUEM, H3YyICHUE H
omucaHne (PU3UYECKUX CBOWCTB OOpa3I[OB HEOPraHWYECKUX BEINECTB, HAOIIO/ICHHE
¢u3nueckux (MJIaBleHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHUIICHHE U
KOHJICHCAIUS BOJIbI) U XUMUUECKUX (TOPEHUE CBEUU, MPOKATUBAHUE METHOM MPOBOJIOKH,
B3aMMOJICHICTBHE Mejla C KUCIOTOW) SBJICHWM, HAONIOJCHWE M OINKMCaHWE IPU3HAKOB
MPOTEKAHUS XUMUUYECKHX peakuuii (pa3inoxkeHue caxapa, B3aHUMOJCHCTBHE CEpPHOU
KUCJIOTBl C XJIOpUIOM Oapus, pasnoxkeHue rujapokcuga menu (II) mpu HarpeBanum,
B3aMMOJICHCTBHE Xene3a ¢ pactBopoMm cosm Meau (1), uzydeHue crmocoOoB pasiesieHus
cMeceld (C TMOMOINBIO MAarHuTta, (UIBTPOBAHWE, BBIMAPUBAHUE, I CTHILISAIUS,
xpomaTorpadusi), TPOBEICHNE OYHCTKH TOBAPCHHOW COJIM, HAOIIOJCHUE W OINHCAHUE
pE3yNIbTaTOB MPOBEACHHS OMNBITA, WIUIIOCTPUPYIOILETO 3aKOH COXpPaHEHHUs Macchl,
CO3JIaHWE MOJIENIeH MOJIEKYN (IIAPOCTEPIKHEBBIX)




Baxneinme npeacTaBUTENN HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx - cmech razo. CocraB Bo3ayxa. Kucimopoa - 3jeMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xucrmopona B mpupoje, ¢u3MUecKue U XMMUUYECKHE CBOWCTBA (peakiuu
roperust). Oxcunpl. [lpumenenune kucinopoaa. CrnocoObl MOJTY4eHHUs KHUCIOpOJa B
naboparopun M TpombliuieHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H -
IJIOTPOITHAs MOAU(HUKAIIUS KUCIOpOIa

2.2

TennoBoit >dekr XUMHUECKOH peakIuu, TEPMOXMMHUYECKHE YPaBHEHHS, O5K30- H
SHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHUE
MapHUKOBOTO 3(peKTa, pazpylieHHe 030HOBOIO CJI0s

2.3

Bomopon - anmemeHT M mpocroe BewecTtBo. HaxoxneHue Boxopojga B IIPUPOJE,
¢usnyeckue ¥ XUMHUYECKUE CBOWMCTBA, MPUMEHEHHUE, CIOCO0bI monydeHus. Kucinorel u
coau

2.4

MOJIHpHBIfI 00beM razoB. PacueTsl Mo XUMHYECKUM YpaBHCHUAM

2.5

dusznueckre cBoiicTBa Boabl. Boma kak pacrBoputens. PactBopbl. HachllieHHBIE U
HEHACBIEHHBIE pacTBOPBI. PacCTBOpUMOCTH BELIECTB B BOJIE€. MaccoBas 10715 BEIIECTBA B
pactBope. XUMHUYECKHE CBoOicTBa BojAbl. OcHOBaHMs. Poib pacTBOpoB B mpupojae W B
XKU3HU yenoBeka. KpyroBopot Bojbl B mpupoze. 3arpsisHeHre NpupoaHbIX BoJ. OxpaHa u
OYKCTKA IPUPOIHBIX BOJI

2.6

Knaccudukanus nHeopranmdeckux coeaumHennii. Oxcuapl. Knaccumduramms OKCHIOB:
coneoOpasyronme (OCHOBHBIC, KHCIOTHBIE, amMQpOTepHbie) U HecolieoOpa3yrolme.
Homenknatypa okcujoB. Du3nyeckue W XUMHUYECKHE CBOMCTBa OKCHIOB. [lonydeHue
OKCHJIOB

2.7

OcHoBanus. Knaccudukamuss OCHOBaHMH: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSL.
Homenknarypa ocHoBanuil. ®Dusnyeckne H XUMUYECKUE CBOMCTBA OCHOBAaHUU.
[Tonydenune ocHOBaHHM I

2.8

Kucnorel. Knaccudukamus kucinor. Homenknarypa kucimoT. @U3HMYECKHE U XUMHUUYECKUE
cBoiicTBa KucaoT. Pan akruBHoctu MetaiuioB H.H. bekerosa. [lonyuenue kucnor

2.9

Conu. Homenxknatypa coneil. dusnueckue U XuMudeckue cBoicTBa cone. [lonydenue
coJen

2.10

I'eneTnyeckas CBS3b MCKIY KlIaCCaMH HCOPTAaHUYCCKUX CO@I[I/IHGHI/Iﬁ
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XUMHYECKUI HSKCIEPUMEHT: KadeCTBEHHOE OIMpEIeNIeHUe COJEpKaHUs KHUCIOpoda B
BO3/yXe, MOJIlydeHHe, CcOOMpaHHe, pacIO3HABAHME W HW3YyYEHHE CBOMICTB KHUCIOPOA,
HaOJIOZICHWE B3aMMOJICWCTBHS BEIIECTB C KUCIOPOJOM W YCIOBHSI BO3HHUKHOBEHHS W
MpeKpaIieHus: TopeHus (moxkapa), 03HaKOMJIEHUE ¢ 00pa3liaMu OKCHJOB M OIMHMCaHUEe UX
CBOWCTB, TOJy4eHHE, COOMpaHHe, paclio3HaBaHWE W W3yYEHHE CBOWCTB BOAOpPOJA
(ropenue), B3aumoeiicTBre Boopoaa ¢ okcuaoM Meau (II) (Bo3MOXKHO MCITONIb30BaHUE
BHJEOMATEpUANOB), HaOmoJeHue OoOpa3loB  BEIIECTB  KOIUYECTBOM |  MOIb,
UCCllefIoBaHNE OCOOECHHOCTEH pacTBOPEHHS BEIIECTB C PAa3IUYHONH PacTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINpPEAEICHHOI MacCOBOM J10Jiell pacCTBOPEHHOIO BEIIECTB A,
B3aMMOJICICTBHE BO/BI C METaUIaMH (HAaTPUEM M KaJibLieM) (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMAaTEPUAIIOB), OIPEACICHHE pPACTBOPOB KUCIOT M IIEJIOYEH C TOMOIIBIO
WHJIMKaTOPOB, MCCIIEJJOBaHUE OOPa3l0B HEOPraHMUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOJII0/IeHUEe W3MEHEHUsSI OKPACKd HWHIHMKATOPOB B pPAcTBOpax KUCIOT U INETOYei,




u3ydyeHue B3aumopeucTBus okcuna meau (II) ¢ pactBopoM cepHO#l KUCIOTBI, KMCIOT C
MeTallJIaMHM, peaKuui HeWTpalu3alud, T[OJy4eHHE HEepacTBOPUMBIX OCHOBAHUI,
BBITECHEHHE OJHOTO METalljla APYTUM U3 PAacTBOpA COJH, PEIICHHE YKCIIEPUMEHT aJIbHBIX
3amayd 1o teme "BakHeiinme Kiacchl HEOPraHUUECKUX COCTUHEHUN"

3 [lepuonuueckuit 3akoH u Ilepuomuyeckas cucrema XuMuUueckux »dyemeHToB J[.U.
MeHnneneesa. Ctpoenue aTOMOB. XuMHUecKast CBSI3b. OKHCIUTENBHO -
BOCCTAHOBUTCJIBHBIC peaKI_II/II/I

3.1 [lepBble mMONBITKM KIaccu(PUKALIMM XUMUYECKMX »djeMeHToB. lloHsaTne o rpynnax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHbIE METAJIbl, FaJOreHbl, HHEPTHBIE
rasel). DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(OTEpHBIE OKCUJBI U THAPOKCHIbI

3.2 Ilepuonnueckuii 3akoH. Ilepuommueckasd cucrema xumudeckux siemeHToB J[IL
MenneneeBa. KoporkorneproaHas u JumnHHONIEpUoaHast Gopmbl [lepuoamdeckoii cucTeMpl
xumudeckux dnemeHToB [I.M. Menneneesa. Ilepuonst u rpynmel. @u3nyeckuii CMbICI
ITOPSAAKOBOTO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI JIEMEHTA

3.3 Crpoenne aromoB. CocraB aromMHbIX snaep. M3ortomsl. OnekrpoHsl. CTpoeHne
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 xuMUYecKuX nneMeHToB Ileproauueckoit
cucreMbl JI.11. MenneneeBa. XapakrepucTUKa XMMHUUYECKOTO JJIEMEHTa II0  €I0
nosioxkennto B [lepuoguueckont cucreme [[.M. Menneneesa

3.4 3aKOHOMEPHOCTH M3MEHEHUs pajJinyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUTMUYECKUX
U HEMETAJNIMYECKUX CBOMICTB IO IpynnaM M nepuojaam. 3HaueHue llepuoamyeckoro
3akoHa U [lepuoguueckoil cucTeMbl XMMHYECKUX 3JEMEHTOB JJIsl Pa3BUTUSI HAYKU U
npaktukd. [[.1. MenpaeneeB - ydeHbIN U TpakIaHUH

3.5 XuMuueckas CBSI3b. KoBanentHas (monsipHass W HEMOJsSIpHAas)  CBS3b.
DJIEKTPOOTPULIATENEHOCTh XUMUUECKUX 3JIeMEeHTOB. loHHast CBSI3b

3.6 Crenenp  okuciieHusa. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  peakiuu. [Ipomecchl
OKHCIIEHUS ¥ BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEH

3.7 XUMHYECKHI SKCHEPUMEHT: M3ydeHue OOpaslOB BEIIECTB METAUIOB M HEMETAIIOB,
B3aMMOJICHICTBUE TUAPOKCHJA LIMHKA C PAacTBOpaMH KUCJIOT M IIENOYel, MPOBEACHUE
OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUM
(ropeHue, peakuuu pas3ioKeHUs1, COSTUHEHU 5T)

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YUEHUKA
Xumust. 8 knacc: yued. s obmeobpaszoBarenbHbIX yupexaeHui / O.C. ['abpuensH. - 3-¢ u3.,
ctpeotun. - M.: llpoda, 2022. - 286 c.

Xumus. Kiacc: yae0. ais oomeoodpazoBarenbHbIX yapexacauii / O.C. [abpuensH. - 3-¢ u31., CTPEOTHII.
- M.: lpoda, 2022. - 288 c.
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