MMWHHUCTEPCTBO MPOCBELIEHUS POCCUIICKON ®EJIEPALIUNA

Myununnaisuoe Groukernoe obumeodpazoparebHoe yupexacaue rumuaszan r. Coserckumii

Dafs . 4 > £
Paboyas nporpamma «Coraacosanoy «YTBepPRICHON
pacemorpena /
HA 3accaanny Kadeapo! P i NPHKA30M
(NOAKKCH KYPHPYIOWIErO JAHPCKTOPA 'MMHA3ZHHA O1
SEMOCTHTCAR JINPEKTOPA )
[Tporokoa Ne | m «31» aBrycra 2023 r
% 3 T e 2023 r 2
«31» asrycra 2023 r. 31y anrycra 2023 . Ne539

MognucaHo undposoi

nyKVl Ha EBreH nA noanucbto: JlykuHa EBrenma

AnpabepreHoBHa

Anpla6epreHOBHa [ata: 2023.09.16 11:46:21 +05'00'

PABOYAS ITPOI'PAMMA
(ID 1707357)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

JU1s1 oOyuarommuxcst 8 — 9 kiraccon

r.CoBeTckuH,
2023-2024rr



HHOACHUTEJBbHAA 3AIINCKA

[IporpaMMa 10 XMMUU Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUs COCTaBlicHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00Opa30BATENBHOW MpPOTpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacraBieHHbIx B DI'OC 00O, a Takxke Ha ocHOBe (enepanbHO pabodeil mporpaMMbl
BOCHHUTAHUS U C YYETOM KOHIICMIIMU MPENoJaBaHusl yueOHOro npeaMera «XuMHs» B 00pa30BaTEIbHbBIX
opranu3zanusax Poccuiickoit denepanuu.

[IporpamMmMa no xumuu Ja€T MpeCTaBICHUE O LENsIX, O0IIel cTpaTernu o0y4eHus, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEACTBAMHU y4eOHOIO IMpeAMEeTa, YCTaHABIMBACT 00S3aTeNbHOE MPEAMETHOE
coJiepKaHue, MpeaycMaTpUBaeT paclpeesieHre ero Mo KjaccaM M CTPYKTYpUpOBaHUE MO pasjesiaM U
TEMaM [MpOrpaMMbl MO XUMHH, OINPEICISICT KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKHU
CoJIepKaHusl, PEKOMEHAYEMYIO IOCJIEA0BATEIbHOCTh M3YYEHUSI XUMHUU C YYETOM MEXKIIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO TMpoIiecca, BO3PACTHBIX OCOOCHHOCTEW O0ydJaromuxcs,
orpeziesisieT BO3MOXKHOCTH IpeaMeTa JJisl pealu3alud TpeOOBaHUM K pe3ylibTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynbrataM OOyueHHUsi XMMHHM Ha YpOBHE Ilelied M3ydeHHUs MpelIMeTa U OCHOBHBIX BUIOB y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XUMHUH CIY’)KAT OCHOBOH il (DOPMHUPOBAHHSI MHPOBO33PCHHSI OOYyYaromierocs, ero
MPEACTABICHUI O MaTepUaIbHOM EIUHCTBE MHpA, BAXKHYIO pPOJIb HUrparoT (OpMHUpyeMble XUMHUEH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHUSX YHEPTUU U 00 SBOJIIOLUU BEIIECTB B IPUPOJIE, O MYTIX pEIICHUs
TII00ATBHBIX TIPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHCBOM, YHEPIEeTHUCCKOH, MHUIIEBON H
9KOJIOTHUECKOM 6e30MacHOCTH, MPoOIeM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEW Il CcaMOpa3BUTHS U (OPMHUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o0111ei U (yHKIIMOHATbHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B JOPMUPOBAHUE MBIIICHUS M TBOPUYECKUX CITOCOOHOCTEH 00yJaronnxcsi, HABHIKOB
WX CaMOCTOSITETIbHON Y4YeOHOW IesATEIHbHOCTH, JKCIEPUMEHTABHBIX WU HCCIEIO0BATENIbCKUX YMEHUH,
HEOOXOUMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHATHHON IeATeTbHOCTH;

3HAKOMHUT CO CNEeNU(UKON HAYYHOTO MBIIUICHMS], 3aKJIabIBAET OCHOBBI I[€JIOCTHOTO B3IJIsIIa Ha
€IMHCTBO TPUPOJBI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU ECTECTBEHHO--
HAyYHOU IPaMOTHOCTHU O0yUaIOLIUXCS;

croco0cTByeT (HhOPMHUPOBAHHIO I[EHHOCTHOTO OTHOIICHMS] K €CTeCTBEHHO--HAYYHBIM 3HAHUSM, K
MPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUe 00yJarOIINXCS.

JlanHble HampaBleHUs B O0OYYEHUH XUMHUU 00ECTIeYMBAIOTCS CHEU(UKON collep:kaHusl yaeOHOTOo
MpeaMETa, KOTOPBIN SBIIAETCS MEJaroruyecky aaanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HayKH XMMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHS.

Kypc xummm Ha ypoBHE OCHOBHOTO OOIIEro O0Opa3oBaHUsS OPUEHTHPOBAH Ha OCBOEHUE
0OyJaroNMMHUCA CHUCTEMBl TIEPBOHAYAIBHBIX TOHATHNW XUMHH, OCHOB HEOPTaHWYECKOW XUMHUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX TOHSITHI OPraHMYE€CKON XUMHUU.

CtpykTypa coaepKaHusl MPOTrPaMMBI 10 XUMHUHU cOPMHUPOBAHA HA OCHOBE CHCTEMHOIO MOJIX0a K
e€ n3yuenunto. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMBI MOHATUNA O XUMUUYECKOM DJIEMEHTE U BEILECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O6e 3TH CHCTeMbI CTPYKTYPHO OPTaHU30BaHbI 11O MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,



— MPECTABICHUH 00 IEKTPOIUTHIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMs pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOTYYEHHBIX U OCMBICIIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BHIIOJHSS (PYHKIIUN OOBSICHEHHS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHMSI M BO3MOKHOCTEM MPAKTUYECKOTO NPUMEHEHHUS U IMOIY4YECHHUS
M3y4aeMbIX BEILECTB.

OcBoeHHe NporpaMMbl O XUMHH CHOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XUMHUYECKOM
COCTABJISIFOLIEH HAy4YHON KAPTUHBI MUPA B JIOTHMKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOIIECHHUS K
Hay4HOMY 3HAaHHMIO M METOJlaM ITO3HAaHMS B HayKe. M3ydeHHe XWMHHM MPOUCXOJUT C IMPUBJICUYEHUEM
3HaHUHN W3 paHee M3YYCHHBIX Y4eOHBIX IpeaMeToB: «OKpyKaromuid Mupy», «buonorus. 5—7 Kiaccel» u
«®Dusuka. 7 Kmacey.

[Ipy wu3yd4eHUM XHUMHUHU TPOUCXOAUT (HOpMUpOBAHHE 3HAHUN OCHOB XHMHYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMUS, MPAKTHUYECKOW JEATEIHHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. 3ajada y4yeOHOro MmpeaMmera COCTOMT B (DOPMHPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAaHUH — BaXHEMIIUX (aKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKHUX IMOJIOKEHUH,
JOCTYMHBIX 0000IIEHNN MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B MPUOOMICHHH K HayYHBIM
METOJIaM TO3HAHUA TPU H3YyYEHUH BELIECTB U XMMHUYECKHX peakiuii, B (OpMHpPOBAHUH U Pa3BUTUU
MO3HABATENIbHBIX YMEHUN M UX NPUMEHEHUHU B Y4EOHO-TIO3HABATEIbHON U y4eOHO-HCCIIEI0BATEIbCKOM
JesITeTbHOCTH, OCBOCHHUH TPABWII O€30IaCHOT0 OOpAIIeHUs C BEIIECTBAMH B IIOBCETHEBHOMN JKU3HU.

[Ipu n3ydyeHUH XMMHUM Ha YPOBHE OCHOBHOI'O OOIEr0 00pa30BaHUs Ba)XXKHOE 3HAUEHHUE IIPUOOpEH
TaKHe LEeNH, KaK:

— (QopMHpOBaHWE WHTEIUICKTYAJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbBHOMY TMPUHATHIO DELICHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKM3HU;

— HampaBIIEHHOCTh OOY4YeHHs] Ha CHCTEMaTH4yeckoe TMPHOOIICHHE OO0y4arommxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHON AESITeNbHOCTH, HAYYHBIM METOJaM I[03HaHUsA, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecriedeHHe  YCJIOBMM, CIOCOOCTBYIOIIMX  IMPUOOPETEHUIO  OOYyYarOIIMMHCS — OIbITa
pa3HOOOpa3HOW [IeATENbHOCTH, TIO3HAHHUS M CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIBbHOE 3HAUEHHE IS Pa3IMUHbIX BUJOB J€STEIbHOCTH;

— (hopmupoBaHue o0mel (GyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM YHCIIE
yMEHUI OOBSICHAT U OLEHUBATD SBJICHUS OKPY)KAIOLIET0 MUpa, UCIOJIb3Ysl 3HAHUS U OIIBIT, ITOJyYEHHbIE
IpU U3YYEHUU XUMHH, MPUMEHATh UX NpPU pelIeHHH NpoOieM B MOBCEAHEBHOM KM3HM M TPYIOBOMH
NESTENIBHOCTH;

— (¢opmupoBaHHe Yy OOYydYaIOUIMXCS TYMAaHUCTHMUECKUX OTHOIIEHUM, MOHMMaHMs LIEHHOCTH
XUMUYECKUX 3HAHUU JJI BBIPAOOTKU IKOJIOTHYECKH I1eJIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 37I0POBbS M OKPYXKAIOLIEH MPUPOIHON CpEIbl;

— pa3BUTHE MOTHBAlMU K OOYYEHHIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO W CAMOBOCIHMTAHHUIO Ha
OCHOBE YCBOEHHS OOIE€YeIOBEYECKHX ILIEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTHU JaJIbHEUIIEro 00yueHHs.

OO6miee 9nCIIO YacoB, OTBEACHHBIX JIJISI M3YYCHUS] XMMUU HA YPOBHE OCHOBHOTO OOIIIET0 0Opa3oBaHUS,
cocraBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 waca B Henenmwo), B 9 kimacce — 68 vacoB (2 yaca B
HEJIEIIO).



BOCIHUTATEJIbHBIN IOTEHIIUAJ IIPEJIMETA «XUMMSI»
8 KJIACC

- (opMHpOBaATH MOJOKUTEIEHOE OTHOIIIEHUE K 3HAHUSAM 110 XUMHH, YKCIIEPUMEHTY,

- BOCHUTBIBATh AKKYPaTHOCTb, MOCJIEN0BATEIbHOCTD U OCO3HAHHOCTb B MPAKTHUYECKON U
HCCIIEI0BATENbCKON paboTe;

- (opmupoBaTh yMmMeHHE pPabOTaTh pPAMOHAIBHO, IUIAHOMEPHO, OPTaHW30BAHHO, KOHTPOJIUPOBATH H
aHAJIM3UPOBATH UTOTU CBOEH PabOTHI;

- paciupsaTh Kpyro3op u GopMupoBaTh OCHOBBI HPABCTBEHHOCTH U€pe3 COJEPKaHUE XUMUYECKUX 33]1aY;
- YUUTh YUYEHHUKA CTABUTH epes] coO0M 1eNb U JOCTUTATh €€;

- 00bEKTHBHO OLICHUBATh CBOM 3HAHUS U JIaBaTh CAMOOIICHKY PEe3yJIbTaTaM CBOETO TPY/Ia;

- Hay4uTh yYEHUKA BIa/IeTh HH(MOpMaLIMEl U YMETh €10 MOJIb30BaThCS;

- yOenuTh yJamuxcs B HAy9HOU, MPAaKTHUECKOH, )KU3HEHHOH, TPO(EeCCUOHATBLHON 3HAYUMOCTH TOTO HITU
HWHOT'O KOHKPETHOT'O 3aKOHA, SIBJICHUS, OTKPBITHS, U300PETCHUS;

- pa3BUBaTh MO3HABATEIbHBIA HHTEPEC YUALIUXCSA K IPEAMETY.

9 KJIACC

- (opMHpOBATH MOJOKUTEIBHOE OTHOIICHUE K 3HAHUSAM U HCCIIETOBAHUSAM IO XUMHUH, SKCIIEPUMEHTY;

- (opmupoBaTh yMmMeHHE pPabOTaTh PANMOHAIBHO, IIAHOMEPHO, OPTaHW30BAHHO, KOHTPOJHPOBATH W
aHAIM3UPOBATH UTOTH CBOEH PabOTHI;

- pacImpsTh KPYro3op u GopMupoBaTH OCHOBBI HPABCTBEHHOCTH YEPEe3 COJCPKAaHNE XUMUICCKUX 33]1aY;
- YYUTh yUYE€HUKA CTaBUTH MEepe COOOM 11eJIb U JOCTUTATH €€;

- HAY4YUThb YYE€HHKA OOBEKTHBHO OIICHMBAThb CBOMU 3HAHMSI M JIaBaTh CaAMOOIICHKY pe3yJbTaTaM CBOETO
Tpyna,

- Hay4uTh yYEHUKA BIa/IeTh HH(OpMaILIMel U YMETh €10 TOJIb30BaThC;

- yOenuTh yJamuxcsl B Hay4HOU, MPaKTHYECKOH, )KU3HEHHOH, TPO(heCcCHOHaTbHONW 3HAUUMOCTH TOTO UITU
WHOTO KOHKPETHOTO 3aKOHA, SIBJICHUS, OTKPBITHS, U300PETCHUS;

- JaTh OCO3HATh, YBHUJETh, YTO, peIllas M BBINOJHSASA Bce OOJee CIOKHBIC 3aMa4dl W YNPaXKHEHUS,
yJaruecs MpoABUTAIOTCSA B CBOEM MHTEIJIEKTYaAIbHOM, MPOGECCHOHATHPHOM U BOJIEBOM Pa3BUTHUH,

- COZICHCTBOBATH (POPMUPOBAHUIO TIOTUUECKOTO U AJITOPUTMUYECKOTO MBIIIICHHUS.

COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaJIbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM YeJlOBEKa. XMMHS B CHUCTEME HayK. Tela W BEHlecTBa.
dusnyueckre CBOWCTBA BEIIECTB. ATrperaTrHoe COCTOsHHE BemiecTB. [loHATHE O MeTonax IMO3HAHHUS B
xuMun. Yucteie BemecTBa U cmecu. CrocoObl pa3iesieHus CMeceid.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE HeMEHThl. CHUMBOJBI XUMHYECKHX 3J1eMEHTOB. [IpocTeie n
CJIOXKHBIE BEIIECTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX OJJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAsE aTOMHast Macca. OTHOCHUTENbHAsE MOJEKYJsgpHas Macca. MaccoBas
JIOJISI XMMUYECKOT'0 DJIeMEHTa B COCAUHCHUH.

KomnuectBo BemectBa. Moisb. MosspHass macca. B3anMoCBs3b KOJHWYECTBa, MAacChl M YHCIA
CTPYKTYPHBIX €UHUII BelecTBa. Pacu€Tel Mo hopmMynaM XUMUYECKUX COCTMHECHUM.



Du3nYecKue U XUMUYECKUE ABJICHUS. XUMHUUYECKasi peaklus U €€ NpU3HAKU. 3aKOH COXPaHEHHUS
Macchl BellecTB. XuMHUYeckue ypaBHeHHs. Kiaccupukamuss XMMHUYECKHX peaknui (COeqUHEHUs,
pasioKeHus, 3aMelIeHNs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMUYECKOI MOCy 0, IpaBUiIaMu paboThl B JIAOOPATOPUU U MpUEMaMu 00paleHU s
c 7na0opaTOpHbIM O00OOpYyIOBaHMEM, H3Y4E€HHE U OINUCaHHE (HU3UUYECKUX CBOWCTB 00pa3LoB
HEOPraHMYeCKUX BEILECTB, HaOyoJeHHe (QU3MUecKuX (IUIaBJICHHE BOCKA, TassHUE JIbJa, PACTUPAaHUE
caxapa B CTYIIKE, KUTICHHE M KOHJEHCAIUs BOJbl) U XMMUYECKUX (TOPEHUE CBEUH, IPOKATMBAHUE METHON
IIPOBOJIOKH, B3aMMOJICHICTBUE Mejla € KUCJIOTOM) SBJICHWM, HAONIOJEHHE W ONHUCAHUE IPU3HAKOB
IIPOTEKAHNUS XUMUYECKUX PEAKIMM (pa3iiockeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (I1) mpu HarpeBaHuM, B3aMMOJICHCTBHE JKeJie3a C PACTBOPOM COJIH
menu (1), n3ydenue crnocoOOB pa3ieneHus: CMeceil: ¢ IOMOIIBI0 MarHuTa, (UIBTPOBAaHHUE, BHITAPHBAHNE,
TUCTUWIUISIMS, XpoMaTorpadusi, MpOBEJICHUE OUYUCTKH IOBAPEHHOH COJHM, HAONIOJEHHE U ONHCaHUEe
pE3yJIbTaTOB INPOBENCHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAcChl, CO3JaHUE MOAEIEH
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Baxneiimue npeacraBuTe/ M HEOPraHMYEeCKUX BeleCTB

Boznyx — cmeck ra3zos. CocrtaB Bozayxa. Kucinopon — anemMeHT u npoctoe BemectBo. Haxoxaenue
KHCJIOPO/Aa B IPUpOJIe, GU3NIECKHAE U XUMUYECKHE CBOWCTBA (peakiuu ropenusi). Okcuasl. [Ipumenenne
kucinoposna. CrnocoObl NOMy4YyeHHUs KHCIOopoaa B J1abopaTopuu U INpoMbliieHHocTH. Kpyrosopor
Kuciaopoaa B npupoze. O30H — atoTponHas MOANGUKAIUS KUCIOPOIa.

TermnoBoit  3dexr XuMHUECKOW  peakluH, TEPMOXMMHYECKHWE YpaBHEHHUS, 0JK30- U
SHAOTEPMHUUYECKHE peakUMU. TOIUIMBO: yrojib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE NAapHUKOBOIO
s dexTa, pa3pylIeHHe 030HOBOIO CIIOSL.

Bonopon — snemeHT u mpocroe BemecTBo. HaxokaeHue Bogopoaa B mpupoze, (usuyeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0B! NoTydeHus. Kucinotel u comu.

Mossipablit 00b€M ra3oB. Pacy€Thl 10 XUMHUYECKUM ypaBHEHUSIM.

®dusnyeckue cBorcTBa BOJIbl. Bona kak pactBoputenb. PactBopsl. HachlllieHHbIE M HEHACHIIICHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BojJe. MaccoBas 101 BEIIECTBA B PAacTBOpPE. XHUMHYECKHE
cBoiicTBa BoJbl. OcHoBaHuUs. Poib pacTBOpPOB B MpupoJe M B KU3HU ueioBeka. KpyroBopoT Boabl B
IIPUPOJE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccupukanus  Heopranmyeckux — coeauHeHuil.  Oxcuapl.  Knaccudukanumss — OKCHIOB:
cojieoOpa3zymone (OCHOBHBIE, KHCIOTHBIE, am@oTepHble) U HecojeoOpasyromue. Homenkmnarypa
okcu0B. PU3nUecKkre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [losryuenne okcuios.

OcHoBanus. Knaccudukanus ocHoBaHMH: MIENOYM U HEpacTBOpUMbIe ocHOBaHMs. HoMmeHknarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lojrydyeHne OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @usndeckie 1 XMMHUYECKUE CBOMCTBA
kucnot. Psan aktuBHoctn MmetaiuioB H. H. bekerosa. Ilomyyenue kucior.

Comun. Homenknarypa coseil. @u3nueckne 1 XUMAYECKHe cBoWcTBa cosel. [lomydenue coneil.

I'enernueckas cBA3b MEXKAY KJaCCaMHM HEOPraHMYECKUX COCTUHEHU.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpe/AeieHUe COJAEp)KaHUs KUCIOpojJa B BO3/AyXe, IOJIy4YeHHEe, COOUpaHue,
pacrio3HaBaHMe M U3y4EHHE CBOWCTB KHUCJIOPOAA, HAOI0ICHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM
U yCJIOBHSI BOSHHUKHOBEHHMSI U MPEKpalleHus! ropeHus (moxapa), 03HaKOMJIeHHe ¢ o0pa3laMu OKCHJIOB U
OMMCaHHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHWE U H3YYEHHE CBOWCTB BOJOpOJA
(ropenue), B3auMmozeiictBue Bogoporda ¢ okcugom wmemu (II)  (Bo3MOXHO — UWCHOJIB30BaHUWE
BUJIEOMaTEpHAaIOB), HaOII0ieHHEe 00pa31l0B BEIIECTB KOJUYECTBOM | MOJIb, HCciieIoBaHE 0COOEHHOCTEN



pacTBOpPEHHSI BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIAEHHOU
MacCOBOM J10JIe paCTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOJIbI C METAJJIaMU (HAaTPUEM U KaJbLIEM)
(BO3MOKHO HCIOJIB30BAHUE BHUICOMATEPUAIOB), HCCIICAOBAHHE OOpa3I[OB HEOPTaHUYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB, HAOIIOJCHNE M3MEHEHHUSI OKPACKU WHAMKATOPOB B PACTBOPAX KHCIOT W IEIOYCH,
u3yueHue B3aumozeiictBus okcuga menu (II) ¢ pactBopom cepHOM KHCIOTBHI, KHCIOT C MeTajllaMH,
peakuuil HeUTpaln3aluu, NoJy4eHHEe HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METajlla IpyruM
W3 PacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «Ba)kHelmue Ki1acchl HEOPraHUYECKUX
COCTUHEHUN.

IMepuonuveckuii 3axkoH u Ilepumoauveckass cucrema xuMudeckux -3jementos JI. H.
MenpeneeBa. CrtpoeHne arTroMoB. XHMH4YeCKas CBf3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE
peakuuun

[lepBpie TOMBITKK KiIacCH(PHUKAIMN XUMHYECKHX 3JIeMeHTOB. [loHsTHE O Tpymmax CXOIHBIX
3J€MEHTOB (LIEJOYHBIE U WICJIOYHO3EMEIbHBIE METaJUIbl, TaJOTE€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIPOKCUIBL.

Ilepuonuueckuit 3akoH. Ilepumomnueckas cucrtema xumudeckux snemeHToB J[. M. MeHneneesa.
Kopotkonepuoanast u anmuuHonepuoaHas ¢popmsl [leproaudyeckoid CUCTEMbl XUMUYECKUX 3JIE€MEHTOB /l.
N. Menneneesa. Ilepuoasl u rpymnmbl. @U3HUECKUN CMBICT NOPSJIKOBOTO HOMEpPA, HOMEPOB Nepuoaa u
TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sfep. M3orombl. DnekTpoHbl. CTpOCHHE 3IEKTPOHHBIX
o0oJtouek aromMoB mepBbIX 20 xumudeckux 3ieMeHToB [lepmonmueckoit cucremsr [[. M. Menperneesa.
XapakTepucTuKa XUMHYECKOIO 3JIEMEHTa MO €ro MnojoxxeHutro B Ilepumonmueckon cucreme [l W.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paauyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U EPUOJAM.

3nauenue llepuonnueckoro 3akona u Ilepuoanueckoil CUCTEMbl XUMUYECKHUX SJIEMEHTOB s
pa3BuUTHS Hayku U npakTuku. [[. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAs W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTH
XUMHUYECKUX IJIeMEHTOB. VlOHHas CBSI3b.

Crenenp oxucneHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIbHBIE peakiuu. [Ipomecchl OKHCIeHHS U
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpa3IOB BEIIECTB METAUIOB M HEMETAJIOB, B3aHMMOJCHCTBUE THAPOKCUAA IUHKA C
pacTBOpamMHM KHCIOT M IIEJIOYEed, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX pEaKIuil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHS).

Meoswcnpeomemmnwie ceasu

Peanuzarust MeXIpeaAMETHBIX CBA3€H MPH M3YYCHUM XUMHH B 8 KJIACCE OCYIIECTBIISIETCS Yepe3
WCIIOIH30BaHNUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TTOHITHH, TaK U TOHATUHN, SIBIISIOIINXCS CUCTEMHBIMA
JUTSL OTJICTBHBIX TTPEJMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO--HAYYHbIE TOHSTHUS: HAYYHBIH (DaKT, THIOTE3a, TEOpHUsS, 3aKOH, aHAIU3,
CUHTE3, KIacCHU(UKaIs, MEePHUOJUIHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJEIHpPOBAHUE, MU3MEPEHHE,
MO/I€l1b, SIBJICHHE.

®duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOMBI, PaAMOAKTUBHOCTD,
MOJICKYJIa, SJCKTPUUYECKUM 3apsij, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBa, TIa3,
(bu3MYecKre BEeTUINHBI, UHUIIBI H3MEPEHUsI, KOCMOC, ITaHETHI, 3BE3161, COTHIIE.

buonorust: porocuntes, npixanue, ouocdepa.



I'eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, IOJIE3HBIE HCKOIAEMBIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

9 KUIACC
BemecTtBo u XUMHYeCKasi peakuusi

Ilepuonnueckuit 3akoH. llepuonmueckas cucrema xumuueckux snnemeHToB [l. M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XMMHMYECKHMX D3JIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, Kalus, KajabLUs M MX COCIUHEHUH B COOTBETCTBUM C IIOJIOKCHHEM DJJIEMEHTOB B
Ileproanyeckoit cCUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHune BelecTBa: BUABI XMMUYECKON CBS3U. THIIBI KPUCTAUIMYECKUX PEMIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAUINYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHHMYECKHUX BEIIeCTB. XMMHUYECKHUE CBOWMCTBA BEIICCTB,
OTHOCSIIIIUXCS K  pa3jMYHbIM  KJjaccaM HEOPraHMYECKHUX COEIMHEHUM, TIE€HETUYEeCKas CBs3b
HEOpPraHUYECKUX BEIECTB.

Knaccupukanys XUMHUYECKHMX pEaKUUil IO pa3jMyHbIM @pHU3HaKaM (II0 YHCIy U COCTaBy
y4JacTBYIOIIMX B PEAaKLUU BEIIECTB, MO TEMJIOBOMY 3(PQEKTy, IO H3MEHEHHMIO CTEHNEHEH OKHUCICHMS
XMMHUYECKHX 3JIEMEHTOB, 10 OOPAaTUMOCTH, IO YYacCTHIO KaTajau3aTopa). DK30- M 3HIAOTEPMHUYECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocT Xxumuueckol peakuuu. [loHsTne 00 o00paTUMBIX U HEOOPAaTHUMBIX
XUMHUECKUX peakiusax. [oHsATHEe O rOMOreHHBIX W TeTeporeHHbIx peakuusx. Ilonstue o kartanuse.
[lonsiTe o xumMuyeckoM paBHOBecUU. DaKTOphl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOW peakuuu U
10JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUMH,  AJIEKTPOHHBIH  OajlaHC  OKHUCIUTENIbHO-
BOCCTAHOBUTENIBHON peakunu. COCTaBIEHUE YPABHEHUN OKHCIUTEIIBHO--BOCCTAHOBUTEIBHBIX PEAaKLUN C
HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopus 3JIEKTPOIUTHUECKON JUCCOLUALUHU. DIEKTPOJIUTEI U HEAJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AMccolMaly BEIIECTB ¢ Pa3IMYHBIMM BUIAAMHM XUMUYECKOW CBs3U. CTENneHb AUCCOLUALUU.
CuiibHBIE U CJTa0bIe DJIEKTPOITUTHI.

Peakuuu wnoHHOro oOMeHa. YcioBHs MNpOTEKaHUS peakUUid HOHHOrO oOOMeHa, IOJIHbIE W
COKpalI€HHbIE HWOHHbIE YypaBHEHHMs peakuuil. CBoOWCTBa KHCIOT, OCHOBaHHMH U coJiel B CBeTe
MpEeACTaBICHUN 00 3JEKTpONUTUYECKON nuccormalnui. KadecTBeHHbIe peakiuu Ha WMOHBL [loHATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAIUIMUECKUX PELIETOK HEOPraHMYECKUX BELIECTB — METAIIOB U
HeMeTa/ioB (rpaduTa M anMasa), CJIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBaHHE 3aBHUCUMOCTH
CKOPOCTHM  XMMMYECKOW  peakIud OT  BO3AEHUCTBUS  pa3IM4HbIX  (AKTOpPOB, HCCIEJOBAHUE
AJEKTPONPOBOHOCTH PACTBOPOB BELIECTB, IMpoOIlecca TUCCOLMALMU KHCIOT, MLIEJO4Yed U  cosel
(BO3MOKHO HCIIOJIb30BAaHME BHJIEO MATEPHANIOB), MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
MPOTEKaHUs PEaKIMii MOHHOrO oOMeHa (0Opa3oBaHHME OCajKa, BBIIEIEHWE Ta3a, 0Opa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (TopeHue, peakiuu
pa3ioKEeHUs, COEIMHEHUs), PACIIO3HABAaHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbIO KaueCTBEHHBIX
peakiuii Ha HOHBI, PELIEHUE IKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeTtayibl 1 MX coeIMHEHUSA

OOmiast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEHEeHU
okucyenusa. CtpoeHne M pU3NYeCKUe CBOWCTBA MPOCTHIX BEIIECTB — IajJOr€HOB. XMMUYECKUE CBOWCTBA
Ha IpUMepe XJopa (B3auMoJIeHCTBUE C METAJUIaMH, HEMEeTaJlllaMy, Iiejao4amu). Xiaopoogopo. ConsiHast



KHUCJIOTA, XMMHYECKHE CBOWCTBA, IOJYy4YeHUE, NpUMEHEHHUE. [lelicTBHE Xjopa M XJIOpOBOAOPOJA Ha
OpraHu3M 4YesoBeKa. Baxkneimume X10puasl M UX HaX0XKIEHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC
crerieHu okucieHus. CtpoeHue M (U3MYECKHE CBOICTBAa IMPOCTBHIX BEIIECTB — KHUCIOPOAA M CEPHI.
AnnorponHsle MoaudUKaLUU KHCIOpoJa U cepbl. XUMHYEcKHe cBOHCTBa cepbl. CepoBolopof,
cTpoeHue, (u3ndeckue M XUMUdeckue cBoMcTBa. OKCHIBI Cepbl KaK IPEACTABUTENM KHUCIOTHBIX
okcujoB. CepHas KUCIIOTa, (PU3MYECKHE U XMMHUYECKUE CBOMCTBa (0OIIME Kak IpeJCTaBUTENs Kiacca
KUCIOT U crneuuduueckue). XUMHUYECKHE PpeakluH, JIeXKallde B OCHOBE MPOMBIIUIEHHOro crocoba
IIOJyYeHUs1 CepHOM KHCHOThl. [Ipumenenue cepHoil KuciaoTbl. CoiM CEpHOM KHUCIOTHI, KauyeCTBEHHAas
peakuus Ha cynbdar-uoH. HaxoxaeHnue cepbl U e€ coequHEHU B Mpupoae. XUMHUYECKOE 3arps3HEHHE
OKpY’)KaIoIllel Cpellbl COEAMHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIH, 3arpsA3HEHHE BO3JyXa U BOJIOEMOB),
CIOCOOBI €r0 MPeI0TBPAILCHHS.

OOmas xapakTepucTuka 37eMeHTOB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHBIC
CTENIEHU OKHUCICHMs. A30T, paclpoCTpaHEHHE B HpUpOAe, (PU3MUECKHe U XHUMHYECKHE CBOWCTBA.
KpyroBopor asora B mpupoge. AMMHUAK, ero (usuueckue M XMMHUYECKHE CBOMICTBA, IMOJyuyeHHUE U
npuMeHeHre. Cosin aMMOHUS, UX (U3MYECKHEe M XMMHUYECKHE CBOWCTBa, nmpuMmeHeHue. KauecTBeHHas
peakiys Ha MOHbl aMMOHUS. A30THas KHUCJIOTa, €€ MoylydeHue, (pu3nyecKrue U XUMHUYECKHEe CBOMCTBA
(oOmme Kak MpenCcTaBUTENS Kiacca KUCIOT U crenuduyeckue). Vcnonb3oBaHue HUTPATOB M COJEH
aMMOHHSI B KayeCTBE MHHEPAJIbHBIX YyHOOpeHUH. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOIMIEH Cpebl
COCAMHEHUSIMH a30Ta (KHCIOTHBIC JIOKIH, 3arpsA3HEHHE BO3/1yXa, MOYBBI M BOAoEMOB). Docdop,
aymotTporHbie Mogudukanuu dochopa, pusmdeckne u xumudeckue cpoiictBa. Oxcupa docedopa (V) u
¢dochopHas kucnora, GpusnUeckue U XMMHUYECKHE CBOWCTBA, mojydyeHue. Mcronp3oBanue (ocdaros B
KayecTBE MUHEPAJIbHBIX Y100pEHUH.

OOmas xapakrepuctika 31eMeHToB [VA-rpynnbsl. OcoOOEHHOCTH CTPOEHUs aTOMOB, XapaKTepHbIE
CTENEHU OKHUCICHMs. YTJIEpO, aJUIOTPOINHbIE MOAU(UKALINY, PACIPOCTPAHEHHE B IPUPOJE, PU3NUECKUE
U XUMHUYeckue cBoucTBa. Ancopouus. Kpyrosopor yriepoxga B mpupoae. Okcuuabl yriepoja, HX
¢u3nyecKkue M XUMHUYECKHE CBOICTBA, JEHCTBHE HAa JKHUBBIE OPraHU3MBbI, IMOJIyY€HHUE M MPUMEHEHHUE.
DKojorudeckre npobsemsl, cBsi3aHHble ¢ okcuaoM yriepona (IV), runoresa riodasbHOr0 MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3 (eKT. YrosbHas KUCIOTa U €€ CONH, UX PU3NYECKHE U XMMHUYECKHE CBOMCTBA,
nojrydeHue u npuMeHenue. KauectBeHHast peakiusi Ha kapOoHaT-uoHBL. Vcnonbp3oBaHue KapOOHATOB B
OBITY, MEMLIMHE, TPOMBILIUIEHHOCTH U CEITLCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHWYECKMX BELIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH,
3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIIMLEPUH, YKCYCHas KucioTa). [IpupogHble HCTOUHUKH YTIIIEBOOPOIOB
(yrosnb, npupoAHBIM Tra3, HedTh), NPOAYKTHl HMX HepepaboTKu (OEH3MH), MX pojb B OBITY H
MPOMBIIITIEHHOCTH. [loHsTHE 0 OMOJIOrMYECKH Ba)KHBIX BEILECTBAX: XKUpPax, OENKax, yrieBoJax — U UX
pOJIu B )KM3HM ueloBeKka. MaTepruaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEANHEHUH.

Kpemuuii, ero ¢usnyeckue U XMMHUYECKHE CBOMCTBA, MoJiyueHHe U npumeHeHue. CoennHeHus
KpemMHusi B mnpupozge. OOmme mnpezncraBieHuss o6 okcunge kpemHus (IV) m xkpemHUEBOH KHUCIIOTe.
CunMkatel, X HMCIIOJIB30BaHKUE B OBITY, B IPOMBIIUICHHOCTH. BakHeilmue cTpouTeabHbIe MaTepHalbl:
KepaMHKa, CTEKJIO, LEeMeHT, OeToH, xene300eToH. [IpoGiiembl 0e30MacHOrO  UCMOIb30BAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lloB HEOPraHWYECKUX BEIEeCTB, CBOWCTB COJITHOM KHUCIOTHI, MPOBEICHHE
KAueCTBEHHBIX peaKkUMi Ha XJOPUA-UOHBI W HAOJIOJIEHUE MPU3HAKOB HX TMPOTEKaHUS, OMBITHI,
oTpaxawluue (usnueckue M XHUMHUYECKHE CBOWCTBA TaJlOT€HOB W HX COEIUHEHHH (BO3MOXHO
UCIOJIb30BaHNWE  BHJIEOMATEPHANIOB), O3HAKOMJIEHME C o0OpasllaMu XJOpUAOB  (TAJIOT€HU[OB),



O3HaKOMIICHHE ¢ o0pa3lamMu cepbl B €€ COSAMHEHUSIMH (BO3MOXXHO MCIOJIb30BaHUE BUICOMATEPHUATIOB),
HaOIoIeHNe Tpolrecca OOYrJMBaHUs caxapa MOj ACHCTBUEM KOHIICHTPUPOBAHHOW CEpPHOM KHCIOTHI,
M3yueHHe XUMHUECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEJCHNE KAYeCTBEHHON peakluy Ha
cynb(haT-uoH ¥ HAONIOJeHHWE TpU3HAKA €€ MPOTCKaHWS, O3HAKOMJICHHE C (PU3UYECKHMMH CBOHCTBAMH
a3oTa, hocdopa 1 UX COeAMHEHUN (BO3MOXKHO HCIOJIb30BaHHE BUIAEOMATEPUAJIOB), 00Opa3iaMH a30THBIX
u (ochopHbIx ynobpeHuit, moiaydeHue, coOupaHue, paclio3HaBaHWE W H3YYEHHE CBOMCTB aMMHUAKa,
MIPOBEJICHUE KAUECTBEHHBIX peakuuil Ha WOH aMMOHMS U ¢ocdaT-HOH U U3yUYEHUE MPU3HAKOB HUX
MIPOTEKAaHUs, B3aUMOJACHUCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl (BO3MOXKHO
UCIOJIb30BaHNE BUJECOMATEPHANIOB), W3YYEHHE MOJENIel KPUCTAINTMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa, 03HAKOMIICHHE € MPOIIECCOM aACcOpPOIMU pACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTUBOras3a, MojayyeHue, cCoOOMpaHue, pacrlo3HaBaHWe U U3YYEHUE CBOWCTB YIIIEKHUCIIOTO
rasa, MpoBEJCHUE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT M CUJIMKAT-MOHBI U M3YUYECHHE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHME C  NPOAYKUMEH  CUJIMKATHOM  MPOMBIIUIEHHOCTH,  PELICHHE
SKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «BaxxHelme HeMeTalulbl U UX COEAMHEHUS».

MeTaJuibl M UX COeIMHEHUS

OOmias XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/JIOB Ha OCHOBAaHHHM UX TOJOXKEHUS B
[lepuonnueckoil cucreme xumuueckux snemeHToB J[. M. MengeneeBa u crpoeHust atomoB. CTpoeHue
MeTauIoB. MeTanyeckas CBsi3b M METaUIMYeCKas KPUCTAJUIMUecKass peméTka. DIEeKTPOXHUMHUYECKUN
PO HampsDKEHWH MeTauioB. (DHW3WYecKre W XUMHUYECKHE CBOWCTBA MeTayioB. OOmMe CrocoOsl
notydeHus: MeTaiuioB. [IoHsATHE O KOPpPO3WH METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrutaBsl (CTalb, YyryH, TIOPATIOMUHINA, OPOH3a) M X IPUMEHEHHE B OBITY M TPOMBIIICHHOCTH.

[llenounble MeTauibl: mojoxkeHue B llepuogmueckoil cucrtemMe xumuyeckux saemeHToB /[ W.
MenzeneeBa, CTpOCHHE UX aTOMOB, HaXOXJeHHe B mpupoae. dusnueckue U XMMHUYECKHUE CBOICTBA (Ha
npuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATPUs U Kanud. [I[puMeHeHne IeTOYHbIX METaIOB
U UX COCIUHEHUH.

[[lenoyHO3eMENbHBIE METAUIbl MArHWM W KajdblMil: moJjioxkeHue B Ilepuoanueckoil cucreme
xuMHu4eckux 3ieMeHToB /. 1. MeHneneeBa, CTpoeHrME UX aTOMOB, HAXOKJIEHHUE B Ipupoae. Puznueckue
U XMUMHYECKHE CBOWCTBAa MarHus M Kayiblus. BakHelinive coeWHEHUs] KabLHs (OKCHI, THUAPOKCHI,
conu). JKEcTKkocTh BOJbI U CLIOCOOBI €€ yCTpaHEHHUS.

AmoMmunHuil: nonoxenue B Ileprognueckoit cucrteme xummudeckux sneMenToB Jl. M. Menneneena,
CTPOCHUE aToMa, HaxoXKJIeHue B npupone. Duznueckue MU XUMHUYECKUME CBOMCTBA QIFOMHUHUSA.
AmM@oTepHbIe CBONCTBA OKCHJIA ¥ TUIPOKCUA ATFOMUHUA.

Kenezo: nmonoxenue B llepuonnueckoit cucrteme xummuueckux sneMeHtoB . WM. Menneneesa,
CTPOEHUE aToMa, HaxoxkJeHue B mnpupoae. dusmyueckue MU XUMHUECKHE CBOWCTBA »xene3a. OKCUIBI,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa 1 MOTyuEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oO0pa3liaMd METaUIOB W CIUIaBOB, WX (PU3MUYECKUMHU CBOWCTBAMH, H3YUCHHE
pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BaHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHAA KajblMsg M HATPHUs C BOJAON (BO3MOXHO HMCIOJIb30BAaHUE BHIEOMATEPHANIOB),
HCCIE0OBAHUE CBOMCTB KECTKOM BOJBI, IMpollecca TOPEHUs JKele3a B KUCIOpoAe (BO3MOXKHO
WCIIO0Ib30BaHUE BUEOMATEPUAJIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMi HAa MOHBI: MarHusl,
KaJbIusl, alOMUHUS, MHKA, xene3a (I1) u sxenesa (II1), mequ (II), HaOmroieHre U OMKMCaHKE MPOIIECCOB
OKpalllMBaHUs ITUIAMEHW WOHAMH HATpHUs, Kajdusl ¢ KaubIUs (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHA ATFOMUHUS W THAPOKCU/IA ITUHKA,
peLIeHHE KCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe «BaxkHenIe MeTauibl U UX COSTUHEHUS.

XuMus M OKpyKamoLmas cpeaa



BemectBa 1 Marepuainsl B IOBCEAHEBHOM KM3HU 4ellOBeKa. be3onacHoe HUCIoIb30BaHUE BELIECTB
Y XUMHYECKUX peakiuii B ObiTy. [lepBas moMoIs npyu XUMHUYECKUX 0KOTaX U OTPABICHHSIX.

XUMHUYECKOE 3arpsA3HEHHUE OKpyXkarolled cpeabl (mpenenbHas JOMyCTHMas KOHILIEHTpALus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHISCKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MAaTEPUAJIbI).

Meoscnpeomemmnvwie ceasu

Peanu3anus MexnpeaMeTHBIX CBA3EH NMPU MU3YYEHUM XMUMHHM B 9 Kjacce OCYIIECTBIISIETCS 4epe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSATHIH, SBISIONIMXCS CUCTEMHBIMU
JUISL OTZIE€TIbHBIX MPEIMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIH (PaKT, THIIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTE3,
Kiaccuukanus, MepHOAUYHOCTb, HAOIIOACHUE, HSKCIEPUMEHT, MOJCIUPOBAHHE, M3MEpPEHHE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIHN 3 (EKT, TEXHOJIOTUS, MATEPUAIIBI.

®duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUJI, U30TOIMbI, PAJUOAKTUBHOCTD,
MOJIEKYJa, OJJICKTPUYECKUH 3apsii, IPOBOJHUKH, TMOJIYIPOBOJHUKU, AUDJCKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TEJNO, OO0BEM, arperaTHoe COCTOSIHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJNIMYECKasl peniérka, CIjiaBbl, (U3MUECKHE BEIUYMUHBI, €IUHHUIIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buomorusi:  gorocuHTe3, AbIxaHue, Ouocdepa, HSKOCHCTEMa, MHHEpPAIbHBIE YIOOpeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHBIE BELLIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS TPOTrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs TOCTUTAIOTCS B
XoJle OOy4eHHs XMUMHH B €IMHCTBE Yy4eOHON M BOCIHTATEIbHOW NEATEIHHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMU  POCCHUHCKMMHU COLIMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MIPUHATHIMU B 0OIIIECTBE MpaBUIaMH M HOPMAaMHU MOBEJCHHS U CIIOCOOCTBYIOT MPOIECcCaM CaMOIO3HAHUS,
CaMOpa3BUTHUSA U COLIUATM3AIUU 00yUYaIOIIHXCA.

JIMYHOCTHBIE PEe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
IIO3UTUBHBIX IICHHOCTHBIX OPHGHTaIII/II\/'I 158 pacnmpeHI/Ie OIIbITa OCATCIIBHOCTHU HA eé OCHOBE, B TOM 4YHCJIC B
YacTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

IIEHHOCTHOI'O OTHOILIEHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAay4YHOMY
HACJIEIUIO, TTOHMMAHUS 3HAUYEHUSI XMMHYECKON HAYKH B JKM3HH COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEpHON WH(pOpManMed O TMEepelIoBbIX JTOCTHKEHUSX U OTKPBITUSX MHPOBOM U
OTEYECTBEHHON XMMHHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

Hpe)]CTaBJ'IeHI/IH O COIIMAJIBbHBIX HOpMaX 158 HpaBI/IJ'IaX MECKIIMYHOCTHBIX OTHOH_IeHI/Iﬁ B KOJIJICKTUBE,
KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-MCCIIeN0BATEIbCKOM,
TBOPYECKON M JAPYTHX BHUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW ACSATEIHHOCTH
HpI/I BBIITIOJIHCHU N y‘IC6HLIX, IIO3HABAaTCIbHBIX 3aJa4, BBIIIOJIHCHHH XHMHUYCCKUX BKCHepI/IMeHTOB,



CO3JIaHMH y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHMUIO M B3aMMOIIOMOIIM B IMPOIECCE TOM
y4eOHOI N1eATeNIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEACHHWE M TOCTYNKHM CBOHMX TOBAPHILIEH C
IIO3UIIMYM HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS MTOCIIEACTBUM MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKLHU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABIAIOIIUE OCHOBY JJIsl IOHUMAHHMS CYIIHOCTH HAayYHOU
KapTUHbl MHpa, NPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOIBI, B3aUMOCBS3AX
4eJI0OBEKa C IIPUPOJHOU CPENlOil, O POJIM XMMHH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[I03HaBaTEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA [10JyY€HHE HOBBIX 3HAHUI MO0 XMMHH, HEOOXOJUMBbIE
i OOBSICHEHUS HAONIONAaeMbIX TPOLECCOB W  SBJICHUH, I03HABATEIbHOM, HH(OPMAIIMOHHONW U
YUTATENICKOM KYJIbTYphl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOATENBbHOH pabOThl ¢ y4yeOHBIMH TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHHUECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHI0O M TIO3HAHUIO, JIOO03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOEKTHOM M HCCIEAOBATENIbCKOM JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHM, OTBETCTBEHHOI'O OTHOLICHMSI K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3I0pOBBIN 00pa3 KU3HH, OCO3HAHWE ITOCIEACTBUI M HEMPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOJIeHUs
QJIKOTOJISI, HAPKOTUKOB, KypEHHsI), HEOOXOAUMOCTH COOJIOACHUS MPaBHII OE30MAaCHOCTH IPU OOpaIreHIH
C XMMUYECKUMHU BEIIECTBAMU B ObITY U pEaJIbHON KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO MpodeccHii U Tpyaa pa3aMyHOro poja, yBaXeHue K Tpyay U
pe3yJibTaTaM TpPYIOBOM [EATENBHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHWM IO
XMMHH, OCO3HAaHHBI BbIOOp MHIMBHIYalbHOH TpPAaEeKTOPUM HPOAOJDKEHHUS O0pa3oBaHHUA C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH,
yCHEenHoM mpodecCUOHATBHON ACSITENIBHOCTA W Pa3BUTHUS HEOOXOAMMBIX YMEHUW, TOTOBHOCTH
a/JlanTHPOBaThCs B MpoeccnoHalbHOM cpejie;

6) 9KOJIOrNYECKOT0 BOCTIUTAHUSI:

9KOJIOTMUYECKHU 11€JIecO00pa3HOe OTHOILIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HU Ha 3eMjie, OCHOBE
e€ CyIIecTBOBaHMsS, NMOHMMaHUE IIEHHOCTH 3/0pOBOr0 M 0e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (DM3UYECKOMY M MCHUXHYECKOMY 3/I0POBbIO, OCO3HAHHE LIEHHOCTH
coOyoIeHnsT TpaBuil 0€30MacHOTO MOBEACHHsI MpU paboTe C BEIIEeCTBAMM, a TAaKKe B CHUTYaILMsX,
YIPOKAKOLIUX 310POBBIO U KU3HHU JIIOJIEH;

CMOCOOHOCTH MPHUMEHATh 3HAHUA, MOJydaeMble NMPU M3YYEHUU XUMHHM, JJs peIleHus 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHOW CpENOH, JUIsl MOBBIILICHHUS YPOBHS DKOJIOTMYECKON KYJIBTYpHI,
OCO3HaHHUs TIJIOOAILHOTO XapakTepa SKOJIOTMYECKUX MNpoOsieM W NyTed WX pEeLIeHUs IOCPEeICTBOM
METOJI0B XHWMHH, SKOJOTMYECKOIO MBIIUICHHs, YMEHUS PYKOBOJCTBOBATbCS UM B IIO3HABATENIBHOM,
KOMMYHHKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTampeaMeTHBIX pe3yJAbTaTOB  BBUIENAIOT 3HauUMble s (DOPMUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYUYHbIE MOHATHS (3aKOH, TEOpHs, PUHIIMII, TUIIOTE3a, (PAaKT, CUCTEMA, MPOIIECC,
SKCHEPUMEHT U JIPYroe.), KOTOpPbIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX IpeIMeTax M
MO3BOJISIFOT HAa OCHOBE 3HAHUU U3 3TUX MpeIMEeTOB (pOpMHpPOBaATh MPEACTABICHUE O LEIOCTHOW HAyYHOU
KapTUHE MHpa, M YHUBEpCajbHble YydeOHble JeicTBHUs (IMO3HABaTENbHbIE, KOMMYHUKAaTHUBHBIE,



pPETYIATUBHBIE), KOTOpbIe oOecrneynBarOT (HOPMHpPOBAHHE TOTOBHOCTH K  CaMOCTOSATEIHLHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU 1A TEIHHOCTH.

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUS HMCIHOJIb30BaTh IMPUEMBI JIOTUYECKOI'O MBIIIJICHUS MPU OCBOCHHMM 3HAHMI: pPaCKpHIBATH
CMBICI XUMHYECKHX TMOHATUH (BBLACNATh MX XapaKTepHble NMPHU3HAKH, YCTAaHABIMBATh B3aWMOCBS3b C
OPYTUMU TOHSTHSMH), HCIOJIb30BaTh MOHATUS i OOBSCHEHUS OTHENbHBIX (DAKTOB U SIBJICHHIA,
BBIOMpATh OCHOBAHUS M KPUTEPUU ISl KIACCU(PUKALNN XUMUUYECKUX BEIIECTB U XMMUYECKUX pEaKLuH,
YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3H MEXAY OOBEKTaMH HW3YYEHHUS, CTPOUTH JIOTHYECKHE
paccyxJienust (MHIYKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), 1€7IaTh BEIBOJbI U 3aKITIOYCHUS;

yMEHUE NPUMEHSATH B TMPOIECCE TMO3HAHUSA TMOHATUA (NPEJAMETHBIE W METalpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yEeMbI€ B XUMUHU, PE0OPa30BbIBATH IIMPOKO MIPUMEHSIEMbIE
B XUMHH MOJCILHBIC MPEICTABICHIS — XUMHYECKHUI 3HAK (CHMBOJI JJIEMEHTA), XUMU4ecKas Gpopmysa u
ypaBHEHHE XUMHUYECKOW peakluuu — MPU PELUICHUH Yy4yeOHO-TIO3HABATENbHBIX 3a/ady, C y4ETOM 3THUX
MOJEJIbHBIX TPEJCTABICHUN BBIBIATh M XapaKTEPHU30BaTh CYUIECTBEHHbIE IPU3HAKA H3Y4aeMbIX
O0OBEKTOB — XHMHUYECKHUX BEIIECTB W XHUMHUYECKUX pEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSI3U U MPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSX.

ba3oBble uccienoBareibcKkue AeiCTBUA:

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE B
KaueCcTBE OCHOBBI ISl (OPMUPOBAHUS THUIMOTE3bl IO TIPOBEPKE NPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

MpUOOpEeTeHUEe OMbITa MO I[JIAHUPOBAHUIO, OPraHu3alMd W TPOBEACHHUIO YYCHHUYECKUX
SKCIIEPUMEHTOB, yYMEHHME HaONI0JaTh 3a XOAOM IIPOLiecca, CAMOCTOSTENLHO MPOTHO3UPOBATH €ro
pe3ynbrat, GopMynupoBath O0OOIIEHHS ¥ BBIBOJABI IO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMS, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BUIAOB U popM
MIPEACTABJICHUS, MMOJYyYaeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJSIpHAsS JIMTEpATypa XUMHUUYECKOTO
coJiepKaHusl, CIIpaBOYHbIE TTocoOusi, pecypchl HTepHETa), KpUTHUECKH OIIEHUBATH MPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOAbl W 3alpoCchl MPHU TMOUCKE U oTOOpe WHPOpMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JUIS BBIIONHEHHUS Y4YeOHBIX W TIO3HABATENBHBIX 3a7au
ompeAenéHHOro TUMA, MpUOOpEeTeHHe OmblTa B O0JIACTH  HMCIOJIB30BaHUS  MH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBIAJEHUE KYJIbTYpOM AaKTUBHOIO MCHOJb30BaHUS Pa3IMYHBIX
TTOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BBHIOMPATh ONTUMAIBHYIO (OpMy TpeAcTaBiIeHUs MHPOPMALMH U
WUTFOCTPUPOBATh peIlaeMble 3aJaud HECJIOXKHBIMU CXeMaMH, JuarpaMMaMmH, JIpyruMmu (popMamu
rpauKy U UX KOMOMHAIUSIMU,

YMEHHUE UCII0Ih30BaTh U aHAJIM3UPOBATH B IIpollecce YICOHOU U UCCIE0BATEIbCKOM ACITEIHbHOCTH
nH(OPMALIMIO O BIUSHUU TPOMBIIIIEHHOCTH, CEIHCKOTO XO3SHCTBA M TPAHCIOpPTAa HA COCTOSIHHE
OKpY>Karolle NPUPOJHON CPEBI.

KoMMmyHnKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

yYMEHHUsI 3aJ]aBaTh BOMPOCHI (B XOJe Auayiora u (W) JUCKYCCHM) IO CYIIECTBY OOCYXIaeMoii
TeMbl, GOPMYITHUPOBATH CBOH MPE/IOKEHUS OTHOCUTEIIHFHO BBITTOJIHEHUSI TIPEJIOKEHHON 3a/1a4H;

YMEHUS TPEACTABIATh TOJYYCHHBIC PE3YNIbTaThl IMO3HABATEIHHOW JEATEIPHOCTH B YCTHBIX H
MUCBbMEHHBIX TEKCTax; JieJaTh IMPE3CHTAIMIO PE3YJIbTATOB BBIMOJHEHUS XWMHUYECKOTO JKCIIEPUMEHTA



(;mabopaTopHOro oOmbITa, Ja0OpAaTOPHOM pPabOTHI MO MCCIEIOBAaHMIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

yMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM ITO3HABATEIbHOH U
MCCIIEIOBATENLCKONW JIESITEIbHOCTH TMPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE Yy4€Ta OOIIMX
UHTEPECOB U COINIACOBaHMA MO3UIMH (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE LITYPMBD»,
KOOpJMHALMsI COBMECTHBIX JECUCTBUM, ONPEIECICHUE KPUTEPUEB II0 OLCHKE KAaueCTBA BBIIIOJHEHHOU
paboTHI U ApyTHE).

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHME CaMOCTOSTENIBHO OINpPENEHATh LEId JeATENBHOCTH, IUIAHWPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh W NPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BHIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX M MO3HABATENbHBIX 33/1a4, CAMOCTOSTEIFHO COCTABIIATh MU
KOPPEKTUPOBATh NMPEIIOKEHHBIM AJITOPUTM JACUCTBUM IIPU BBITOJIHEHUM 33aJaHUNA C YYETOM IOJIYYCHUS
HOBBIX 3HAaHMA 00 M3yd4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHAX, OLEHUBATh COOTBETCTBUE
IIOJIyYEHHOI'0 pe3yibTaTa 3asBICHHOW LM, YMEHHE MHCIIOIb30BaTb U aHAJIW3UPOBATh KOHTEKCTHI,
IIpeiIaraéMble B yCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaqMeTHBIX Pe3yJabTaTOB [0 OCBOECHUIO 0053aTEIbHOIO COIEP)KAHUS, YCTAHOBIEHHOTO
TaHHOU (efiepanbHON paboueii mporpaMMon, BBIICISIOT: OCBOCHHBIE O0YYAIOIIMMHUCS HAyYHBIC 3HAHHUS,
YMEHHS ¥ CIIOCOOBI ICUCTBUH, CICIU(PUISCKHE IS MPEAMETHON 001acT «XUMHS», BUABI ACSITEIBHOCTH
M0 TOJYYSHHIO HOBOT'O 3HAHMS, €0 WHTEPIpETaINH, MPeoOpPa30BaHUI0 M MPUMEHEHHUIO B Pa3IHYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.
K xoniy o6yuenus B 8 kiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM yYpPOBHE JIOJKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:
® PpACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATUNA: aTOM, MOJIEKYJIa, XUMHUUYECKUHN 3JIEMEHT,
IIPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPO/HAS U HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTEINIbHAs aTOMHAs W MOJIEKYJIsIpHash Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHas
Macca, MaccoBasl JOJS XHMHYECKOTO JJIEMEHTa B COEJUHEHHH, MOJSPHBI 00BEM, OKCHUI,
KHCJIOTa, OCHOBAaHME, COJb, AJIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCIEHHUS, XUMHYECKas
peakuusi, KiacCUpUKalusi peakUuil: peakluu COECIUHEHUS, PEaKIHMH Ppas3JIOKEHUs, PeaKiuu
3aMeIIEeHUs], peaklIui 0OMEHa, IK30- U IHA0TEPMUYECKUE PEAKIIMH, TEIUIOBOM 3P PEKT peakiu,
SJIpO aToMa, AJIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOMTalb, palyCc aTOMa, XUMUYECKas CBA3b,
MOJISIPHAsE M HEMOJSIpHas KOBAJICHTHAsl CBA3b, MOHHAs CBSA3b, MOH, KAaTHMOH, aHMOH, PacTBOD,
MaccoBast 10Jis BellecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PaCTBOPE;

® JUUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKHX TOHSTHH W MPUMEHSATH 3TU TOHSTHS
MIPU ONMKMCAHUM BEIIECTB U UX MPEBPAIICHUM;

® CIIOJI30BAaTh XHWMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJIEHUS (OpPMYJ BELIECTB U YpaBHEHH
XUMHYECKUX PEAKIIUI;

® ONpeNeNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTETIEHb OKHCICHUS
AJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAMJICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIAcCy
COCMMHEHWH 10 QopMyliaM, BHJ XHWMHYECKOM CBS3M (KOBAJICHTHAass W HMOHHAs) B
HEOPTraHUYECKUX COCAMHECHUSX;

e packpbiBath cMbica Ilepmogmueckoro 3akona JI. WM. MeHneneeBa: JI€MOHCTPUPOBATH
MMOHUMaHHE TIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT MX IMOJIOKEHUS



B llepnonnueckoil cucreme, 3aKOHOB COXpPAHEHHUS MaccChl BELIECTB, IIOCTOSIHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOrazipo;

OINMCBIBaTh M XapaKTepuU30BaTh TaOinuHyro ¢opmy llepmoauueckoil cucTeMbl XMMHYECKUX
JIEMEHTOB: pa3iINyaTh MOHATUSA «TJIaBHas MoArpynna (A-rpymnmna)» U «noOoyHasi MOArpymmna
(b-rpynma)», Manble U OGOJbIINE MEPUOMBI, COOTHOCUTH O00O3HAYCHHS, KOTOpPHIE MMEIOTCS B
tabnune «[lepuonnueckas cuctema Xxumuueckux dnemenTo J[. M. MenaeneeBa» ¢ YMCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XHMHYECKUX JIEMEHTOB (COCTAaB U 3apsj sjpa, oOuiee
YKCJIO 3JIEKTPOHOB U PACHPEEIICHUE UX 10 3JIEKTPOHHBIM CJIOSIM);

KIaccu(UIUpoBaTh XUMHUYECKUE IEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMHUECKUE PEAKLIUU
(110 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEINIOBOMY P (PeEKTY);
XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMMUYECKHE CBOMCTBA BEILECTB PA3JIMYHBIX KIIACCOB,
MOATBEP)K/as ONMCAHUE IPUMEPAMU  MOJEKYJSPHBIX  YpPaBHEHHMH  COOTBETCTBYIOLUX
XMMHYECKUX PEAKIIU;

IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX ITPEBPALICHUM B pAa3JIMUHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOIr0 3jeMeHTa 1o (GopMyle COEAMHEHHs, MAacCOBYIO JIOJIIO BEIIEeCTBa B PacTBOpE,
IIPOBOAMTH PAcU€Thl [0 YPaBHEHUIO XUMUYECKOM peaKkuy;

IIPUMEHSTh OCHOBHBIE OIIEPALIUN MBICIUTEIBHON JEATEIIBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eH1Ee, CUCTEMATH3ALMI0, KJIACCU(DUKALINIO, BBISIBIIEHUE IPUUUHHO--CIEICTBEHHBIX CBS3eH
— JUIsL U3YYEHUs CBOWCTB BEILECTB M XMMHYECKUX PEAKIHUM, €CTECTBEHHO-HAY4YHBIE METOJbI
MO3HAHUS — HaONIoJICHHWEe, HW3MEpPEHHE, MOJICIUPOBAHUE, OKCIEPUMEHT (pealibHbIl MU
MBICJICHHBIN );

ClIeZIoBaTh MPaBUJIaM MOJIb30BAHUS XMMHUUYECKON MOCY10H U 1abopaTOpHBIM 000pyI0BaHUEM, a
TaKKe IMpaBuiiaM oOpallleHUs ¢ BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLUSMH I10 BBINOJIHEHUIO
71a00paTOPHBIX XMMHMUYECKHUX OMNBITOB IO TMOJTYYEHHMIO U COOMPAHHIO Ta3000pa3HbIX BELIECTB
(BoOpO/ia M KHCIOpPOJa), MPUTOTOBIEHHUIO PACTBOPOB C OMNpEAeNEHHOM MaccoBO jaoiei
pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATb M TMPOBOJUTH XUMHUYECKHE OSKCIEPUMEHTHI 110
pacro3HaBaHMIO pPAcTBOPOB IIEJIOYEH M KUCIOT € TIOMOIIBIO HMHIUKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHeE).

K KOHIY O6y‘IeHI/I$I B 9 Kiacce MNPEAMCETHBIC PE3YJIbTATHI HA 0a30BOM YPOBHE OOJIKHBI OTPAKATH

c(OPMHPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUNA: XMMHUECKUN AJIEMEHT, aTOM, MOJIEKyJa,
UOH, KaTHOH, aHHOH, IPOCTOE€  BEIIECTBO, CJIOXKHOE  BEUIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHULATENBLHOCTD, CTENEHb OKHUCIICHUs, XUMHUYECKas pPEaKlus, XUMUYECKas CBA3b,
Teru10Boi 3(h(PeKT peakiuu, MojIb, MOJISIPHBIA 00BEM, PaCTBOP, IEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JTUCCOLMALINS, DPEAaKIMM HOHHOIO OOMEHa, KaTajlu3arop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKLUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
pEaKIMM, OKHUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAaHOBJICHHME, AaJUIOTPOIHS,
aM(pOTEepHOCTh, XMMHUECKasl CBA3b (KOBaJIEHTHAs, HOHHAs, METAJUIMUECKast), KpUCTAJUIMYECKas
pemérka, KOppOo3Hsl METAIOB, CIUIABbl, CKOPOCTb XWMHYECKOM PpEaKkIMH, MPEAEIbHO
nonyctumast koHueHntpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHUX IMOHSATHH M MPUMEHSATh ATH TOHATHUS
IIPY OMUCAHUM BEIECTB M UX MPEBPAIICHU;



UCIOJb30BAaTh XMMHYECKYI0 CHMBOJIMKY JJIsI COCTaBJIE€HUS (OpPMyJ BEUIECTB U YpaBHEHHIl
XUMHYECKUX PEAKIUH;

OIpEAEIATh BAJIEHTHOCTb M CTENEHb OKHUCIIEHUS XHMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSIX
Pa3IMYHOIO COCTaBa, NPUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHHMH I10
(dbopmynaM, BUJ XUMHUECKON CBsA3U (KOBaJICHTHAs, HOHHAsI, METAJUINYECKAsl) B HEOPTaHMUECKUX
COEAMHEHUSX, 3aps]l MOHA [0 XMMHUYECKOH (opMmylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHNYeCKUX COCTUHEHUH, TUIl KPUCTAJUINYECKON PeIIETKH KOHKPETHOI'O BEIECTBA;
packpbiBaTh cMblca Ilepuonuueckoro 3akona JI. M. MenneneeBa U AEMOHCTPUPOBATH €0
IIOHMMaHME: ONMCHIBATh M XapakTepu3oBarh TaOnuuHyro (opmy Ilepumoamueckoil cucrembl
XMMHUYECKHUX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHas moArpynna (A-rpynma)» u «odouHas
noxarpynmna (b-rpynmna)», manele W OoyblIMe NEpUOIbl, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B TEPUOJUYECKON TaOiuIe, ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHAYECKHX JJIEMEHTOB (COCTaB M 3apsij si/ipa, 00IIee YMCIIO AIIEKTPOHOB M PACHpEACTICHHE X
[0 JJIGKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMCTB
AJIEMEHTOB M UX COEJIMHEHUHN B Mpeiesiax MajblX MEPHUOJ0B U TJIABHBIX MOATPYII C Y4ETOM
CTPOEHUS UX aTOMOB;

KJIACCU(UIUPOBATh XUMUYECKHUE JIEMEHThl, HEOPTaHUYECKUE BELIECTBA, XUMHUUECKHUE PEAKIIUU
(Mo 4YMCIy W COCTaBy YyYacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
W3MEHEHMIO CTETIEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMIME W CcHenu(UYECKHe XUMHUYECKHE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEPXKasl ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUii;

COCTaBJIATh YPaBHEHMSI JIEKTPOIUTUYECKON TUCCOLMALMU KUCIOT, LIEJI0Ye U CoJieH, MOJIHbIe
U COKpalléHHblE ypaBHEHUS  peakuud HOHHOrO OOMEHa, YpaBHEHHUS  pEeaKIMii,
MOATBEP)KIAIOIIUX CYIIECTBOBAaHUE TI'€HETUUYECKON CBSI3U MEXIy BELIECTBAMH pa3IUYHbIX
KJIACCOB;

packpblBaTh  CYIIHOCTh  OKHCIUTEJIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIMi  MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOr0 OanaHca ITHUX PEeaKIHil;

MIPOrHO3UPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH NPOTEKAHUS
XUMHUUYECKUX MPEBPAIICHNUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYKO MAaccChl BELIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opmyse COeIMHEHHUs, MACCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
MIPOBOAUTH PACUETHI [0 YPAaBHEHHIO XUMUYECKOM peaKkIuy;

co0Jr01aTh MpaBUiIa MOJIb30BAaHMSI XMMUYECKOH MOCYA0H U 1a00paTOpHBIM 000pyIOBaHUEM, A
TaKXe MpaBuia oOpalleHHs ¢ BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMU 10 BBIIOIHEHUIO
71a00paTOPHBIX XMMHMUYECKHUX OMNBITOB IO TMOJTYYEHHMIO U COOMPAHHIO Ta3000pa3HbIX BEILIECTB
(aMMHaKa 1 yTIeKucioro rasa);

IIPOBOAUTH PpEaKLUUH, IOATBEPKIAIONINE KAueCTBEHHBIM COCTaB pPA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAUI-, KapOoHaT-, (ocdar-, cuiukar-,
cyiabdaT-, TUIPOKCHJ-MOHBI, KATHOHBl AaMMOHHUS M HOHBl H3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHMUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE ONIEPALIUN MBICIUTENBHON JEATENIBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
000011eHIe, CUCTEMATHU3allNI0, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl M3Y4YECHUS
CBOMCTB BEIIECTB W XHUMHYECKHX pEAKIHi, €CTeCTBEHHO-HAayYHbl€ METOAbl MO3HAHUS —
HabIt0/IeHne, U3MEPEHNE, MOJCIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).



HaumeHnoBaHue pa3aeiioB 1 TEM

TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC

KoanuecTBo yacoB

Ne n/m
MPOrPaMMbI

Bcero

Pasznen 1. HepBOHa‘{aJILHLIe XUMHYECCKHUE MOHATUA

KontpoabHsbie padoTsl

IIpakTnyeckne padoTbl

DJleKTpoHHbIE (LM(POBbIE)
o0pa3oBaTe/ibHbIE pecypchl

XumMust — BakHas 007JacTh
1.1 €CTECTBO3HAHMA M IPAKTHYECKOM 5 0 2 bubmmorexa IOK
: P https://m.edso00.ru/8bc409d0
JIEATEILHOCTH YEJIOBEKA
12 Bemecra u XUMHAYECKHUE 15 1 0 bubnnorexa [JOK
' peakuuu https://m.edsoo.ru/8bc409d0
Hroro mo paznmery 20
Paznen 2. BaxkHejimue npeacTaBuTe I HEOPraHMYeCKUX BeleCTB
21 Boznyx. Kucnopoa. Ilonstie 06 6 0 0 bubanorexa [JOK
' OKCHIaX https://m.edso0.ru/8bc409d0
59 Bonopox.Ilonarue o kucnorax u 8 0 1 Bubnnorexa [IOK
' COJAX https://m.edsoo.ru/8bc409d0
53 Bona. PactBopsr. Ilonsatne 00 5 1 1 bubanorexa [JOK
' OCHOBAHUSAX https://m.edsoo.ru/8bc409d0
54 OCHOBHEIE KJIacChI 1 1 1 bubnnorexa [JOK
' HEOPraHHYECKHUX COCJANHECHU https://m.edso0.ru/8bc409d0
Hroro mo pazaeny 30

Pasnen 3. Ilepuoauueckuii 3axon u [epunoauyeckas cucrema xumudeckux djaemeHToB JI. . MenaeneeBa. CtpoeHue

OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peakuun

Tlepuoguueckuii 3aKOH 51
31 IIepuonuueckas cucTema
' XMMHUYECKHX djementos JI. H.

Menpene-eBa. CTpoeHue aToma

Xumuueckas CBSI3b.
3.2 OKHUCIIUTEITBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIUN

aTOMOB. XHMHYeCKas CBA3b.

Bbubmorexa [IOK
https://m.edsoo.ru/8bc409d0

Bbubnnorexa [JOK
https://m.edsoo.ru/8bc409d0
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Hroro mo paznmery 15

bubanoreka [JOK
P 3 0 0
CICPEHOE Bpent https://m.eds00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB T10 68 4 5
[MPOT'PAMME
9 KJIACC
KoumnuecrBo yacoB
DJiIeKTpOHHbIe (U (ppoBLIE)
Ne n/m HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl KoHTpoJbHbIe MpakTuyeckue
Bcero odpa3oBaTesbHbIE pecypchl
padoThI padoThI
Pasnea 1. BemecTBo U XuMHuyecKne peakuum
[ToBrOopeHne W yriayOjeHWE 3HAHHH OCHOBHBIX bubnuoreka [IOK
11 5 1 0
paszenoB Kypca 8 kiacca https://m.edso0.ru/8bc409d0
. bubnuorexa [IOK
1.2 OCHOBHbBIE 3aKOHOMEPHOCTH XMMHUYECKHX PEaKLUi 4 0 0 https://m.eds00.ru/8bc409d0
DNEeKTPONUTHYECKAs  JAUCCOIMAIMI. XHUMUYECKHE Bbubmmorexa [IOK
1.3 8 1 1
peakiuy B pacTBOPax https://m.edso0.ru/8bc409d0
Hroro mo pazuery 17
Paznea 2. HemeTaJsIbl M X CO€THHEHHUSA
91 OO6mass xapakTepUCTUKA XHUMHUYECKHX DIIEMEHTOB 4 0 1 bubnunoreka [JOK
' VIIA-rpynmsl. [anorexs https://m.edsoo.ru/8bc409d0
59 OO0mass xapakTepUCTUKA XUMHUYECKHX DIIEMEHTOB 6 0 0 Bubmmoreka [IOK
' VIA-rpynmsl. Cepa u €€ coeIuHeHuUs https://m.edsoo.ru/8bc409d0
23 OOmas XapakTepUCTHKa XHMHYECKHX D3JEMEHTOB 7 0 1 Bbubmmorexa IIOK
' VA-rpynnsl. A3or, hochop 1 uX coeAnHEHNS https://m.edsoo.ru/8bc409d0
24 OO0mass xapakTepUCTHUKA XHUMHYECKHX DIIEMEHTOB 8 1 2 bubnmoreka [JOK
' IVA-rpynmst. Yriepox ¥ KpEMHHI U BX COSTHHEHHUS https://m.edsoo.ru/8bc409d0
Hroro no paszneny 25

Pa3ngen 3. MeTanabl 1 MX COeTMHEHUA
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Bbubnanoreka [JOK

3.1 Obrmpe croficTsa MeTanios 4 0 0 https://m.edso0.ru/8bc409d0
. Bubnmoreka IIOK
3.2 Baskueiine MeTamibl 1 X COSIUHEHUS 16 1 2 https://m.eds00.ru/8bc409d0
HWroro o pazaeny 20
Pa3gen 4. Xumus u okpyzkamomas cpeia
Bubnmoreka IIOK
41 BerectBa 1 MaTepHabl B )KA3HU YEIOBEKA 3 0 0 https://m.eds00.ru/8bc409do
HUroro mo paszaeny 3
PesepBHOE Bpems 3 bubmorexa [IOK
P P https://m.eds00.ru/8bc409d0
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 7
ITIOYPOYUYHOE INNIAHUPOBAHME
8 KJIACC
KoJsmnuecTBo 4yacoB Tara/ 3 o
ara/Henens JIEKTPOHHBIE IH(POBLIE
Ne o/mm Tema ypoka KoHTpoJbHbIE IMpakTnueckue P P
Bcero MO MJIAHY o0pa3oBaTeIbHbIE PECYPChI
padoTsbI padoTsbl
1 IIpeamer xumuu. Ponp XuMuM B KU3HU 1 0 0 1 butnuoreka IIOK
yentoseka. Tena u BemecTsa https://m.edso0.ru/8bc409d0
bubnuoreka IJOK
2 TlousiTe 0 MeTOMAaX IMO3HAHUS B XUMUU 1 0 0 1 https://m.eds00.ru/8bc409d0
IIpaktnueckas pabora Ne 1 «IIpaBmia
3 pabotel B jaboparopud W TPUEMBI 1 0 1 5 bubnmoreka [JOK
obparieHus c 71abOpaTOPHBIM https://m.edsoo.ru/8bc409d0
000pyIOBaHAEM
4 Yuctele BemectBa M cMmecH. CriocoOsl 1 0 0 9 bubmmoreka IJOK
paseleHus cMecei https://m.edsoo.ru/8bc409d0
5 IMpaktuyeckas padora Ne 2 «Paznenenue 1 0 1 3 bubnmnorexa [IOK

cMecel (Ha mpUMepe OYHMCTKU MOBapeHHOI

https://m.edsoo0.ru/8bc409d0
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COJIN)»

6 ATOMBI U MOJIEKYJIbI 3 bubmorexa [IOK
y https://m.eds00.ru/8bc409d0

7 XUMUYECKUE DJIEMEHTHI. 3HAKU (CHMBOJIBI) 4 Bubmuoreka [IOK
XHMHUYECKHX DIIEMEHTOB https://m.edso00.ru/8bc409d0

8 IIpocTeie 1 ci1o € BelllecTBa 4 bubmorexa [IOK

POCTRIC 1 CTOMHBIC BEIUECTB https://m.edso0.ru/8bc409d0

9 ATOMHO-MOJICKYJISIPHOE YICHHE 5 bubmmorexa IOK

YIApHO® ¥ https://m.edsoo.ru/8bc409d0
3aKkOH TIOCTOSIHCTBA COCTaBa  BEIIECTB.

10 Xumuueckas  ¢Gopmyra BanentHOCTB 5 bromorexa LIOK

pMyd. https://m.edsoo.ru/8bc409d0
aTOMOB XUMHUYCCKHX 3JIEMEHTOB

1 OTtHOCHTENbHAS aTOMHast Macca. 6 Bubnuoreka [IOK
OTHOCHTEbHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/8bc409d0

12 MaccoBasi [0Ji1 XMMHUYECKOTO dJIEMEHTa B 6 bubnuoreka [JOK
COCMHEHUH https://m.edsoo.ru/8bc409d0

13 KonnuectBo BemectBa. Moab. MomnspHas 7 butnuoreka IJOK
Macca https://m.edsoo.ru/8bc409d0

14 duznyeckue W XUMHYECKHE  SIBJICHHS. 7 Bbubnuoreka [JOK
XuMuuecKast peakIys https://m.edso0.ru/8bc409d0

15 [IpuzHaku u  ycjnoBUs ~ NPOTEKAHUS 8 Bubmmoreka [IOK
XUMHUYCCKHUX PEAKI[Hi https://m.edso0.ru/8bc409d0

16 3aKOH  COXpaHEHHsS  MacChl  BEILECTB. 8 Bubmmorexa IIOK
XUMHUUYECKUE ypaBHEHHS https://m.edsoo.ru/8bc409d0
Brruncienns KOJIWYeCcTBa, MacChl BEIECTBA Bbubnunoreka [JOK

17 . 9
[0 YPaBHEHUSIM XUMHUYCCKUX PEaKIHii https://m.edsoo.ru/8bc409d0
K1 o

5 | b e ;b

A > P ’ B ’ https://m.edsoo.ru/8bc409d0
oOMmeHa)
M. B. JloMmoHOCOB —  Yy4YEHBI-

19 HIIMKJIOTICTUCT O6001IeHM u 10 bubmmorexa LIOK
PHIHMITIONEAHCT. N OPHIeHIE https://m.edsoo.ru/8bc409d0
cUCTEeMaTH3allHs 3HAHUIA

20 Konrponapuas pabora Nel mo Teme 10 Bubmmoreka [IOK
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«BemecTBa 1 XUMHYECKHAE peaxkaum»

https://m.edsoo.ru/8bc409d0

BO3I[}7X — cmech razoB. CocraB BO3aYyXa.

21 Kucmopo —  3ieme 0CTOE 11 bubmorexa [IOK
Heiopon JICMCHT - TpOCT https://m.edso0.ru/8bc409d0
BemecTBo. O30H
dusnueckue U XUMUYECKHE CBOMCTBA
22 KHCJT (peaku OKUCIICHHS, TOPCHHE) 11 brbmorera LIOK
C/IOpOAa (PCAKIIIH OKHCIICHUA, TOPCHHIE). https://m.edso0.ru/8bc409d0
ITonsarue 06 okcumax
C &
23 n;6ooc OaTI; HHHOHYI:HPM I OI;/IIZJ;.?E:}?I?OCTHB 12 bubimorexa LIOK
paTop P ' https://m.edso0.ru/8bc409d0
IIpumenenue kuciaopona
T N .
24| nemmmes © sepmexa—— spoomtm, jp  bubmmorerallOK
P P ’ https://m.edso0.ru/8bc409d0
9K30- M YHJOTEPMHUICCKUX PEaKIIHAX
T .
55 | Sapmeme v ot are ;g bubmorerallOK
P Ayxa, https://m.edsoo.ru/8bc409d0
MIPEIOTBPALICHHUS
IT 3 No 3
26 «ﬁiKTz:;Keaﬂ I/IpaC(())gIe/lI aHue Klfco 0 T: N;e 13 bubamorexa LOK
Hy . p fopoaa, https://m.edsoo.ru/8bc409d0
U3YUYEHHE €r0 CBOMCTBY
97 Bonopon — 35eMeHT U nIpocToe BEUIECTBO. 14 butnuoreka IIOK
Haxoxnenue B npupojie https://m.edso0.ru/8bc409d0
28 Ousnueckue W XUMHUYECKHE CBOMCTBA 14 butnuoreka IJOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edso0.ru/8bc409d0
Bbutnuoreka IIOK
29 Tonsue 0 KuenoTax u consx 15 https://m.edso0.ru/8bc409d0
30 CrocoObl  moNy4deHHWs ~ BoaOpoJa B 15 Bubmmoreka [IOK
naboparopun https://m.edso0.ru/8bc409d0
II o Ne 4
31 «ﬁzﬁn:llzzfeaﬂ Hpa c(:)TgH aHue Br:)O (o) T0e N;e 16 bubamorexa LHOK
Y . P AOpOAE, https://m.edsoo.ru/8bc409d0
HU3YYEHHE €r0 CBOMCTBY
. .. bubnmoreka [JOK
32 MonsipHblii 00bEM Ta30B. 3aK0H ABOrasipo 16 https://m.eds00.ru/8bc409d0
33 Brruncienus 00BéMa, KOJIMYECTBA 17 bubmmorexa [IOK

https://m.edsoo.ru/8bc409d0
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BCIICCTBA rasa I(e] €ro H3BECTHOMY
KOJIMYECTBY BCIIIECTBA UJIN O6’béMy

Brrancienus 006EMOB ra30B 10 ypaBHEHHIO

34 ea a OCHOBE 3aKoHa OOBE 17 bromrorexa LIOK
peartn il Hos Ko PEMHBIX https://m.edsoo.ru/8bc409d0
OTHOIICHHUH Ta30B
. Bubnmoreka IIOK
35 dusnyeckrne 1 XUMAYECKHE CBOMCTBA BOIBI 18 https://m.eds00.ru/8bc409do
36 CocraB OCHOBaHMH. ITonarue 00 18 bubnuoreka [IOK
HHIUKATOpax https://m.edso0.ru/8bc409d0
B . H
gy | o pemopy B o momoa 0x
o P pEL O https://m.edso0.ru/8bc409d0
BEILIECTBA B PACTBOpPE
[paktnaeckas pabora Ne 5 mo Teme
38 «IIpuroroBnenue pacTBOpPOB c 19 Bubmmorexa IIOK
onpeneaéHHON MacCOBO JIOJICH https://m.edsoo.ru/8bc409d0
pacTBOPEHHOTO BEILIECTBAY
39 KontponpHass pabora Ne2 mo Teme 20 bubmmorexa IIOK
«Kucnopos. Bogopoa. Boxa» https://m.edso0.ru/8bc409d0
40 OKcub: COCTaB, KiaccupuKanusi, 20 Bbubmmorexa [IOK
HOMEHKJIATypa https://m.edso0.ru/8bc409d0
[lonyyenne u  XUMHYECKHE  CBOMHCTBa
41 KHCJIOTHBIX, OCHOBHBIX W aM(OTEPHBIX 21 bubmmorexa LIOK
> p https://m.eds00.ru/8bc409d0
OKCHIOB
42 OcHoBaHUs: coctaB,  Kiaccupukanus, 21 bubnmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/8bc409d0
43 [Momyyerne ©W  XWMHYECKHE CBOWCTBA 99 Bubnmoreka LIOK
OCHOBaHHH https://m.edsoo.ru/8bc409d0
m Kucnotsr: COCTaB, KiaccupuKanys, 29 bubmmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/8bc409d0
45 Ilonyyenne U  XUMHMYECKHE  CBOMCTBA 23 Bubmmorexa IIOK
KHUCIIOT https://m.edsoo.ru/8bc409d0
6 Comu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI 93 Bubmmoreka [IOK

TIOJTYUCHUS, XUMHUYICCKUEC CBOMCTBa

https://m.edsoo0.ru/8bc409d0
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[paktnueckas pabora Ne 6. Pemenne
SKCIIEPUMEHTAIBHBIX  3aJad [0  TeMe

Bubnmoreka IIOK

47 24
«OCHOBHBIE ~ KJIaCChl ~ HEOPraHUYECKHX https://m.edso0.ru/8bc409d0
COCJTUHEHU I
48 leneTmdeckas CcBSA3b MEXKIy KilaccaMiu 24 Bubnmoreka [IOK
HEOPTAaHUYECKUAX COCIMHEHHH https://m.edsoo.ru/8bc409d0
. Bubnmoreka IIOK
49 O060011IeHNE U CUCTEMATHA3ALMS 3HAHWI 25 https://m.eds00.ru/8bc409d0
KontponmpHass pabora Ne3 mo Teme
50 "OCHOBHBIE KJIacChl HEOPraHMYECKUX 25 bubmorexa [IOK
o P https://m.edso0.ru/8bc409d0
COCTMHEHUH
Ile (S o K KJjacc Ka
51 xm\pazzleCKHx ' 3H I);TM:HTOB HOEE)"E/IG HH? 26 bubmorexa [IOK
o ) https://m.edsoo.ru/8bc409d0
IPYIIax CXOMHBIX 3JIEMECHTOB
Ilepunoanueckuit 3aKo [Tepunoaudecka
52 CH(EFIZMZ;HHXI/IMI/II:ICCKI/IXH 3H eMegfos HI;[ I/Iﬂ 26 Bubmiorexa [IOK
. - https://m.edso00.ru/8bc409d0
MenpaeneeBa
butnuoreka IJOK
53 Tlepnonel, rpymms, NOArpymILI 21 https://m.edso0.ru/8bc409d0
54 Crpoenue atomMoB. COCTaB aTOMHBIX SJIED. 97 Bubmmoreka [IOK
H3oToms! https://m.edsoo.ru/8bc409d0
CTtpoeHHE 3IIEKTPOHHBIX 00OII0YEK aTOMOB
55 snemMeHToB Ilepuoanueckoi cucremsr . 1 28 bubmorexa [IOK
PHOL e https://m.eds00.ru/8bc409d0
MenneneeBa
XapaKkTepuCTHKAa XUMHYECKOTO DIIEMECHTA
56 M0 €ro TMoJoXeHuio B Ileproguueckoi 28 bubmmorexa [IOK
! pHoz https://m.edso0.ru/8bc409d0
cucteme /. . MenaeneeBa
3nauenne [lepuogmyeckoro 3akoHa s
57 pasButHst Hayku u npaktuku. [ W 29 Bubnmoreka LIOK
MeHziesieeB —  y4€HBIH, Iegaror u https://m.edso0.ru/8bc409d0
rpaxIaHUH
58 DIEeKTPOOTPULIATEIBHOCTh aTOMOB 29 Bubmmoreka [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edso0.ru/8bc409d0
59 WoHHas XUMHYECKAs CBS3b 30 Bubnmoreka IIOK
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60 KoBanenTHas mOsIpHAs XUMHYECKAst CBS3b 1 0 0 30 ﬁggg?;;:iﬁiiorﬁ/gbc 40940
61 KoBamenTHass HemossipHas  XHMHYECKas 1 0 0 31 Bbubnmorexa [IOK
CBSI3b https://m.edsoo.ru/8bc409d0
Bubnmoreka IIOK
62 Crenens, okncaeHmA ! 0 0 31 https://m.edsoo.ru/8bc409d0
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC 1 0 0 32 bubanoreka [JOK
peakImu https://m.edsoo.ru/8bc409d0
64 OKHCITUTENIN U BOCCTAHOBUTENN 1 0 0 32 ]f?tlj[ISSJ,I'I;I/(r);ZIEIaS(I)_})OrIu(/SbC 40940
65 KonrponbHast pabora Ne4 mo Tteme 1 1 0 33 bubnuoreka [IOK
«Ctpoenue atoma. XUMHYECKAs CBA3bY https://m.edso0.ru/8bc409d0
66 O0001IICHIE ¥ CUCTEMAaTH3AIMs 3HAHHIA 1 0 0 33 ﬁ;gﬁ;;;?;i;l(gl:/abc 40940
67 O06001IeHNE U cCUCTEMAaTHA3ALMS 3HAHUI 1 0 0 34 EES;I;(;;ZZZ(I;})O:;/%C 40940
68 O06001IIEHNE U CUCTEMATHA3AIMS 3HAHWI 1 0 0 34 ﬁgg:_?;giﬁiioﬁmbc 40940
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 6
9 KJIACC
KoJsnuyecTBo yacoB
Ne Jlaralnene JJieKTpOHHBIEe NH(POBLIE
Tema ypoka KonrpoabHubie IpakTuyeckue Jist 1o
n/n Bcero o0pa3oBareJibHbIE pecypchl
padoThI padoThI 1any
3aKOHOMEPHOCTH B M3MEHEHHUH
1 . 1 0 0 1 Bbubnunoreka [JOK
CBOUCTB “XI/IMI/I‘-ICCKI/IX DJICMCHTOB https://m.edSOO.rU/8bC409d0
MEPBBIX TPEX MEPUOIOB
II i .
, Hepnounqecmn 3aKOH . . . . Bu6morexa [IOK
EPHUOINYCCKAS CHCTEMa XMMHUYECKHUX https://m.eds00.ru/8bc409d0
anemenToB J. 1. MenneneeBa
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3 Knaccupukarmuss w  HOMEHKJIATypa Bbubnmorexa IIOK
HEOPraHUYECKHUX BEIIECTB https://m.edso0.ru/8bc409d0

4 Buael XUMHYECKOW CBSI3M W THIIBI bubanorexa [JOK
KPUCTAUTUYECKUX PEMIETOK https://m.edso0.ru/8bc409d0
K 5 Nel

| e o Tt

p yory https://m.edso0.ru/8bc409d0
OCHOBHBIX Pa3J/IeioB Kypca § Kiiaccay

6 Krnaccuukamms XuMUIecKAX peakiuit Bubnmorexa IIOK
0 Pa3JIUYHBIM MPU3HAKAM https://m.edso0.ru/8bc409d0
IloHATHE O CKOpPOCTHM XHWMMUYECKOU

7 eaknud. [IOHATHE O TOMOIEHHBIX H buGamorexa LIOK
PEAKIIH. https://m.edsoo.ru/8bc409d0
TETEPOTCHHBIX PEAKIIHIX
[loHsATHE O XMMHUYECKOM pPaBHOBECHHU.

8 @akTOophl, BIUAIOIIME HA CKOPOCTH bubnuoreka [JOK
XMUMHUYECKOM PpeaKkiud W MOJIO0KEHHE https://m.edso0.ru/8bc409d0
XHUMHUYECKOTO PAaBHOBECHSI

9 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC Bbudnuoreka [JOK
peaxuun https://m.edso0.ru/8bc409d0
Teopust 3JIEKTPOIUTUUECKOM

10 nccormanui. CuHibHBIE H  cla0ble bubimorexa LOK
AUCCOLHALIHH. https://m.edso00.ru/8bc409d0
AEKTPOJIATHI

11 Honnble ypaBHEHHS PEaKIUiA buGamorexa LIOK

P beakt https://m.edso0.ru/8bc409d0
XUMHYECKHE CBOMCTBA KHCIOT H
12 OCHOBaHHUM B CBETE MPEICTABICHUNH 00 bubmorexa [IOK
. ped https://m.edso0.ru/8bc409d0
ANEKTPOIIUTUICCKON JTUCCOIHAAIIH
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MpeICTaBICHUI 00 bubimorexa LOK
pen . https://m.edso0.ru/8bc409d0
3JIEKTPOIUTHYECKOM JUCCOIAAIIIH
14 IlonsaTue o ruapoM3e conaen bubimorexa LOK
7P https://m.edso0.ru/8bc409d0
15 O0o061eHue u CHCTEeMaTH3aLIHs Bbubnaunoreka [JOK

3HAHUHA

https://m.edsoo.ru/8bc409d0
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16

[paktnueckas padora Ne 1. «Permenue
SKCIIEPUMEHTAIBHBIX 3a1au

Bubnmoreka IIOK
https://m.edsoo.ru/8bc409d0

17

18

19

Kontponpaass pabora Ne2 mo Teme
«DNMEKTPONUTHYECKAST  JUCCOIHAITHS.
XUMITYECKUE PEaKIUU B paCTBOPAX»
OO0mas XapakTepUCTHKa TaJIOTCHOB.
XuMHUYeCKHe CBOWCTBA Ha NpUMeEpe
XJIopa

XnopoBonopon. ConsgHas  KUCJOTa,
XUMHUYECKHE CBOWCTBa, TONy4YeHHE,
MIPUMEHEHUE

10

Bubnmoreka IIOK
https://m.edsoo.ru/8bc409d0

Bbubnanoreka [JOK
https://m.edsoo.ru/8bc409d0

bubanoreka [JOK
https://m.edso0.ru/8bc409d0

20

21

22

[Ipaktndeckas pabora Ne 2 mo Teme
«Ilonyuyenue COJISIHOM KHCJIOTBI,
n3ydeHue e€ CBOHCTBY

Brruncnenus o YpaBHEHUAM
XMUMHUYECKHX PEaKIMi, €cIM OAUH H3
peareHToB J1aH B H30BITKE

OO6miasi xXapakTePUCTHKA 3JIEMCHTOB
VIA-rpynisl

10

11

11

Bubnmoreka IIOK
https://m.edso0.ru/8bc409d0

Bubnmoreka IIOK
https://m.edso0.ru/8bc409d0

Bubnuoreka IIOK
https://m.edso0.ru/8bc409d0

23

AnnoTtporHbele  MOAM(UKAIMK  CEpBI.
Haxoxnenne cepsl u €€ coeMHEHU B
npupojie. XMMHUYECKHE CBOMCTBA Cephl

12

Bubnuoreka IIOK
https://m.edso0.ru/8bc409d0

24

25

CepoBogopoa, cTpoeHue, (hu3nuecKue
U XMMUYECKHe CBOHCTBA

Oxcupel  cepsl. CepHast  KHCTIOTa,
¢u3ndecKkne W XMMHUYECKHE CBOWCTBA,
IIPUMEHEHHE

12

13

butnuoreka IJOK
https://m.edsoo.ru/8bc409d0

Bbutnuoreka IIOK
https://m.edso0.ru/8bc409d0

26

XUMHYECKUE peaKlMH, Jiexalue B
OCHOBE IIPOMBINUIEHHOTO  croco0a
MOJTy4YEHHUs cepHOi KHUCJIOTBI.
XUMHUECKOE 3arpsi3HEHNE
OKpY’KaloUel cpeabl COEOUHEHUSIMHU
cephl

13

bubnmoreka IJOK
https://m.edso0.ru/8bc409d0

27

Brruuciaenne maccoBoit JOJIM BbIXOJa

14

Bbubnmoreka IIOK
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MIPOIYKTa PEAKIUH

https://m.edsoo.ru/8bc409d0

28

29

30

OOmasi  XapaKTEpPUCTHKA DJIEMEHTOB
VA-rpynnsl. A30T, pacnpoCTpaHEHUE
B Ipupoje, GU3HIECKUE U XUMUUECKHE
CBOICTBA

AMMHax, ero ¢dusnueckue u
XMMHYECKHE CBOMCTBA, IMOJIyu€HHE U
MIPUMEHEHNE

[paktndeckas pabora Ne 3 mo Teme
«[TomyueHne amMMmuaka, M3y4EeHHE €ro
CBOICTB»

14

15

15

Bbubnanoreka [JOK
https://m.edso0.ru/8bc409d0

Bbubnanoreka [JOK
https://m.edsoo.ru/8bc409d0

bubanoreka [JOK
https://m.edso0.ru/8bc409d0

31

32

33

34

AzoTHast kucnora, €€ (Qusznveckue u
XMMHYECKHE CBOMCTBA

Hcnonb3oBaHue HUTPATOB M CoJed
aMMOHHA B Ka4Y€CTBC MHHEPAJIbHBIX
ynoOpeHnit. XUMHUECKOe 3arpsi3HEHHE
OKpYXaIolleld Cpefbl COeANHEHUSIMU
aszora

dochop. Oxcua dochopa (V) u
dochopras kuciaoTa, GU3NUECKHAE H
XMUMHUYECKHE CBOUCTRA, MOIYICHUE

Hcnonp3oBanue (GochaToB B KadyecTBe
MMHEpaJIbHbIX yA0OpEHUH.
3arps3HEHHE ~ TPHPOTHOH  Cpembl
dbocdaramu

16

16

17

17

bubanoreka [JOK
https://m.edso0.ru/8bc409d0

Bubnmoreka IIOK
https://m.edso0.ru/8bc409d0

butnuoreka IJOK
https://m.edso0.ru/8bc409d0

Bubnnoreka [IOK
https://m.edso0.ru/8bc409d0

35

VYrnepon, pacrnpocTpaHeHue B
npupoje, (pU3NUECKUE U XUMHUUCCKUEC
CBOMCTBA

18

Bbubnuoreka [JOK
https://m.edsoo.ru/8bc409d0

36

Oxkcupl yriepoaa, ux (pu3HYecKue U
XUMHYECKHE CBOMCTBA.
DKOJIOTHICCKHUE MPOOIIEMEI,
CBsI3aHHBIC ¢ OKcuoM yrieposa (IV)

18

Bbutnuoreka IIOK
https://m.edsoo.ru/8bc409d0

37

VroapHas KHCIIOTa B €€ COJIU

19

Bbubmmoreka IJOK
https://m.edso0.ru/8bc409d0
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[Ipaktnueckas pabora Ne 4 mo Teme
"Tlomy4yenue YIIIEKHACIIOrO rasa.

Bubnmoreka IIOK

38 19
KauectBeHnHas peakuus Ha KapOoHar- https://m.edso0.ru/8bc409d0
non"

[epBoHauaNbHBIC ITOHSATHUS 00

39 OpraHMYeCcKWX BEIIeCTBaxX Kak o 20 bubmorexa LIOK
P 1“ https://m.edsoo.ru/8bc409d0
COCAMHEHUSIX YIiepoa

. Bubnmoreka IIOK

40 Kpewsuii i ero coeaumenns 20 https://m.edsoo.ru/8bc409d0
[paktndeckas padora Ne 5. Pemenue

41 9KCHEPUMCHTANBHBIX 33Jad II0 TEeME 21 bubnuoreka [JOK
«BakHeiiime  HeMETaUIbl M HX https://m.edso0.ru/8bc409d0
COETUHEHHUS
KonrponbHass pabora Ne3 mo Teme

42 B N 21 bubnuoreka [JOK
(DOIHCHIIHIE - HEMETALIBL I HX https://m.edsoo.ru/8bc409d0
COETUHEHUS
OO0miasi XapakTepUCTHKa XUMHYECKUX
3JIEMEHTOB — METaJUIOB.

43 Merannuueckas CBSI3b u 99 butnuoreka IJOK
MeTauTHdecKast KpHCTAITAYECKAS https://m.edsoo.ru/8bc409d0
pemérka.  dusznyeckue  CBOMCTBa
METaJLIOB
XUMHUUYECKUE  CBOMCTBA  METAJUIOB.

44 DIIEKTPOXUMUYCCKUM PsIJT HATIPSHKEHUH 22 bubamorexa LHOK

P PAAL HATp https://m.edsoo.ru/8bc409d0
METaJIOB
O6mme CIIOCOOBI TTOJTYy4EHHS
MetautoB. CriiaBbl. BBIUKCIEHHUS 11O

45 aBHCHUSM XHMHUCCKUX pPEaKIUn 23 bubmmorexa [IOK
P PCAKIIHH, https://m.edsoo.ru/8bc409d0
€CIIH OIWH W3 PEarcHTOB COICPIKHUT
MIPUMECH

Bbutnuoreka IIOK
46 ToRsTHE 0 KOPPO3HH METAILIOB 23 https://m.edsoo.ru/8bc409d0
47 IIlemouHBIE METAILIBI 24 bubmmorexa [IOK

https://m.edso0.ru/8bc409d0
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Okcuapl W THOPOKCHABI HATPUSI U

Bubnmoreka IIOK

48 Kautust 24 https://m.edso0.ru/8bc409d0
49 [[lenouyHO3eMeNbHBIE ~ METAUIBI  — 25 Bubnmoreka [IOK
Kb U MarHui https://m.edso0.ru/8bc409d0
. Bubnmoreka IIOK
50 Baxueiinme coequHEHNS KaJIbIHS 25 https://m.eds00.ru/8bc409d0
51 O06001menne U cUCTeMaTH3auus 26 Bubnmoreka [IOK
3HaHHI https://m.edso0.ru/8bc409d0
59 JKéctkocTs BOABI M CIOCOOBI €& 26 bubnuoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/8bc409d0
[Ipaktndeckas pabora Ne 6 mo Teme
53 "JKEcTKOCThP BOOBI HW METOOBI €€ 27 bromorexa LIOK
| A A https://m.edsoo.ru/8bc409d0
yCTpaHEHHUS
. Bubnmoreka IIOK
54 AdioMHHH{ 27 https://m.edso0.ru/8bc409d0
55 AwmpoTtepHBIC CBOWCTBAa OKCHIA U 28 bubmmorexa IIOK
THAPOKCHIA https://m.edsoo.ru/8bc409d0
Bubnnoreka IIOK
56 Keeso 28 https://m.edso0.ru/8bc409d0
57 OKcHIbI, THAPOKCUABI M COJIH XKejie3a 29 bubnunoreka [JOK
(1) u xene3a (IIT) https://m.edsoo.ru/8bc409d0
58 0O60061IeHIEe u CHUCTEeMaTH3aIHs 29 Bubmmorexa [IOK
3HaHUH https://m.edso0.ru/8bc409d0
IMpakTnyeckas pabora Ne 7. Pemenne
59 JKCIEPUMEHTAIBHBIX 3aJad 10 TEME 30 bubnmoreka [JOK
«Baxneiimue  MeTaluIBl W WX https://m.edso0.ru/8bc409d0
COCITUHCHUS
Boruncienust 1o YPaBHEHUSIM
XAMHYECKUX PEaKIMid, eCIH OJUH W3
60 peareHTOB JaH B W30BITKE WM 30 Bbubmmorexa IIOK
COJICP)KUT  IpuMecH.  Bvruncnenns https://m.edsoo.ru/8bc409d0
MAacCOBO# JIONM BBIXOJA MPOAYKTA
peaximu
61 O06001IEeHne U cUCTEMAaTU3aus 31 bubnanoreka [JOK
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3HAHUH

https://m.edsoo.ru/8bc409d0

KonrponbHass pabora Ned mo Teme

Bubnmoreka IIOK

62 ‘C‘f:‘;;‘:;f;if MeTapl i ! 3 https://m.eds00.ru/8bc409d0
63 Bemiecta u MaTepHabl B 0 30 Bbubmmorexa IIOK

[TOBCEJHEBHOM KU3HH YEIOBEKA https://m.edsoo.ru/8bc409d0
64 XUMIIeCcKoe 3arps3HEHUE 0 32 Bubnmoreka [IOK

OKpYXAIOIIEH Cpeibl https://m.edsoo.ru/8bc409d0
65 Pomnb XUMHH B peuieHuu 0 33 Bubnuorexa IIOK

9KOJIOTUYECKHX MPo0IeM https://m.edsoo.ru/8bc409d0
66 O6o001IeHHE u CHCTEMATH3AIIUS 0 33 Bubnmoreka IIOK

3HAHHUN https://m.edsoo.ru/8bc409d0
67 O06o0061eHue u CHCTEeMaTH3aLIHs 0 34 bubnnoreka [JOK

3HAHHUN https://m.edsoo.ru/8bc409d0
68 0O60061IcHNE u CHUCTEeMaTH3alHs 0 34 Bubnuorexa IIOK

3HAHHUN https://m.edsoo.ru/8bc409d0

OBIIEE KOJIMYECTBO HACOB I10 [IPOTPAMME 68 7
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
8 KUIACC

Xumus. 8 xkmacc/Pymutuc T.E., ®enpnman @D.I., AxknumonepHoe ooOmectBo «l3marenbcTBo
«IIpocBemenune»

9 KJIACC

Xumus. 9  xmacc/Pymutuc T.E., ®enpnman @D.I., AxknumonepHoe ooOmectBo «l3marenbcTBo
«IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
8 KJIACC

1.I'apa H. H. Xumus: ypoku B 8 kiacce: mocobue s yautens / H. H. Tapa. — 2-¢ u3., nepepad. — M.:
[Ipoceemienue, 2014

2.I'apa H.H. Xumus. 3agaunuk ¢ momoutHukoM. - M.: [Ipocsemenwue, 2014

3.XuMus noypouHsle miansl 8 kiaacce no yueOuuky Pymsuruc I'.E., ®enpaman O.I.

A. bopoBckux 3aueTHble paboThl IO XUMHMH K yueOHUKY Pyn3utuca "Xumus 8 knace" M. M3narenscTBo
"Ok3amen", 2019

9 KJIACC

1Tapa H. H. TI20 Xumus: ypoku B 9 kjacce: mocobme  uis  yuurens  /
H. H. l'apa. — 2-¢ u3x., nepepad. — M.: [IpocBemenue, 2014.

2.Xumus MoypouHsble Tuiansl 8 kiacce o yueoHuky Pynsutuc I'.E., ®enpaman O.I.

A. bopoBckux 3aueTHble paboThl MO XUMHMHU K yueOHUKY Pym3utuca "Xumusa 9 knacc" M. U3narenscTBo
"Ok3amen", 2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
8 KUIACC

bubmmoreka [{OK https://m.edsoo.ru/8bc409d0

9 KUIACC

bubmmoreka [{OK https://m.edsoo.ru/8bc409d0

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

[lepuognueckast cucrema  xumudeckux dnemeHntoB JI. WM. MengeneeBa. (IICXD) Psan
3JIEKTPOOTPULATEIIBHOCTH XUMUYECKUX 3JIEMEHTOB.
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Muxkponaboparopust A1 XMMHUYECKOTo KcriepuMenTta. Habop Moieneii aToMOB U151 COCTaBICHUS

MOJIEKYIL.

[lItatuB 1abOpaTOPHBIA METATIMUYECKHUI

[lItatuB 1a00OpaTOPHBIN MIACTMACCOBBIM

[Tpobupku
CnuproBKa

Jepxartenu aist IpoOUpoK
Monenb KpUCTaJUIMYECKOM pEeIIeTKH aamasa
Monenn XuMHUYeCKUX 3aBOJIOB

Cyxoe roprouee

dapdopopas yamka

Boposnka

XUMHUYECKUN CTaKaH

HaGop peakTuBoB:
HaGop peakTuBoOB:
HaGop peakTuBoB:
HaGop peakTuBoOB:
HaGop peaktuBoB:
HaGop peaktuBoB:
HaGop peaktuBoB:
HaGop peakTuBoB:
HaGop peakTuBoOB:
HaGop peakTuBoOB:
HaGop peakTuBoOB:
HaGop peakTuBoB:

COJIU CYJIb(aThI

COJIM KapOOHAThI

COJIM XJIOPHUJIBI

COJI HUTPATHI

METaJLIBI

HEMETaJLITBI

OKCH/JIBI

THJIPOKCHJIBI
HEOPTraHUYECKUE KUCIOTHI
OpPraHUYECKUE KUCIOTHI
MUHEpaJIbHBIC YI00pEHUs
OpraHUYeCKUe BEIIECTBA

Komnnexuust «Coipbe A1 YepHOU METAJUTYPTHI
Konnexuust «Coipbe 111 IBETHOM METAILTYPTHH
Konnexuust «Cpipbe 111 XUMAYECKON TPOMBIIIUICHHOCTH
Komnnexuust «Cpipbe 11t CTPOUTETBHON TPOMBITIUIEHHOCTH
Konnexkuust «CtpoeHne ropHbIX TOPOI»

Konneknus «AnroMuHMIDY

Konnexmus «Tonnusoy

Konnexkmus «BoaokHay

Komnexkuust «HedpTh»

Konnexuust «topd»

Komnexmus «3BECTHIKH

Konnexnus «CTeki0 U U3IEJIUS U3 CTEKIIay

Komnexknnsa «Kayqyk»

Komnekuus «Kayaykn»

DkpaHbl (pOHOBBIE

TabGnu1el Mo HEOPraHUYECKON XUMUN

TaGnuiel Mo OpraHNYecKOi XUMHUH

[Tepuoanueckas cuctema xumudeckux emeHToB []. 1. Menneneesa Tabmuma «PactBopuMocTs
OCHOBaHMH, KUCJIOT, COJIEW B BOJIE U Cpella»

Tabmuna «KoJnyecTBEHHBIE BETMUMHEI B XHMUM)
Tabmuma «IIpaBuna TeXHUKH 0€30MTACHOCTHY



Hab6op mopTpeToB s KaOMHETa XUMHH
BroITspkHOM mIKad

CroJt 1EMOHCTpALIMOHHBIN

Arnmapar Kunna

OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA ITPAKTUYECKUX PABOT

XHUMHUYECKHE PCaKTHUBbBI H OGOPYI[OBEIHI/IC B COOTBCTCTBHUU C MCTOAUMUCCKHMMHU YKa3aHUSAMU K
ACMOHCTpallMOHHBIM OIIbITaM.
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