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MOSICHUTEJIbHAS 3ATTIMCKA
[IporpamMma 1o ydeOHOMY MpeaMeTy «XHMHsS» Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs

COCTaBJIEHA HAa OCHOBE IOJIOKEHUH U TPeOOBaHUH K pe3ysbTaTaM OCBOEHHUS 00pa30BaTeIbHON IPOrpaMMBI C
ydeToM QenepalibHOI paboueil mporpammbl Bocniutanus U KoHuenuuu npenoaaBaHusi y4eOHOTo npeaMeTa
«XuUMHsD», a TAKKe:

- ®enepanbHoro 3akoHa oT 29 pexabps 2012 r. Ne 273-03 «O6 obpazoBanumn B Poccuiickoii
Oenepanum» (C UISMEHEHUSIMH U JAOTIOJIHEHUSIMU);

- (hexepasbHOTO rOCyIAPCTBEHHOI'0 00PAa30BaTEIBHOIO CTAaHAAPTa OCHOBHOTO 00IIero 0Opa3oBaHus,
yTBEpKIEHHOrO mpukazoM MunnpocBemenuss Poccun ot 31 mas 2021 r. Ne 287 (B pen. mpukazoB
Munnpocsenienus Poccun ot 18.07.2022 Ne 568, o1 08.11.2022 Ne 955, o1 27.12.2023 Ne 1028, o1 22.01.2024
Ne 31);

- (¢enepanpHON 00pa30BaTEIBHON TPOrpaMMbl OCHOBHOTO OOIEro 0Opa3oBaHUs, yTBEPXKICHHOMN
npuka3zom Munnpocsemenust Poccun ot 18 mast 2023 1. Ne 370 (B pen. npukazoB Munnpocsenienus Poccun
o1 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

- mnpukaza MusnmnpocsemieHus: Poccun ot 5 Hosi0ps 2024 1. Ne 769 «O6 yTBepxkaeHuu deaepaibHOro
nepevyHs Yy4eOHHKOB, IOMYIICHHBIX K HCIOJNB30BAaHUIO TPU peaju3allid HMMEIONIMX TOCYJapCTBEHHYIO
aKKpeIUTalUI0 00pa30BaTEIbHBIX MPOrpaMM HauyalbHOI'O OOIIEro, OCHOBHOTO OOILEro, CpeaHEro OOIIero
o0Opa3oBaHMsl OpraHU3alMsMHU, OCYIIECTBISIOMIMMHU 00pa30BaTEeNIbHYIO JAEATEIbHOCTh, M YCTAHOBJICHHUU
NPEJeIbHOTO CPOKa HCMOJIb30BaHUS HCKIIOYEHHBIX YUYEOHHMKOB M pPa3pabOTaHHBIX B KOMIUIEKTE C HUMH
Y4eOHBIX TIOCOOMID»;

- mpukaza Munnpocsenienusi Poccun ot 18 uromns 2024 1. Ne 499 «O6 yTBepxkaennn heaepaibHOTO
MepeyHsi 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JIOMYLICHHBIX K HCIOJIb30BAHUIO IMPU peaTu3aliu
MMEIOIIUX TOCYJJAPCTBEHHYIO aKKPEAUTALUI0 00pa30BaTeIbHBIX MPOrPaMM HA4YaJbHOI'O OOIIEro, OCHOBHOTO
o011ero, cpeTHero 00IIero 00pa30BaAHMS;

- mnpukaza Munnpocseuienusi Poccun ot 7 oktabpst 2022 r. Ne 888 «O BHeceHMM U3MEHEHUH B
[lopsmox  opraHu3allid U OCYIIECTBICHHS  00pa30BaTENbHOM  JEATENIBHOCTH IO  OCHOBHBIM
00111e00pa3oBaTeIbHBIM MporpaMmMaM - 00pa30BaTENIbHBIM MpPOrpaMMaM HaydaldbHOTO OOIIEro, OCHOBHOTO
obmero u cpegHero oOmiero oOpa3oBaHMs, YTBEPXKICHHOTO MPHUKAa30M MMUHHUCTEPCTBA MPOCBEIICHHS
Poccuiickoit @enepanuu ot 22 mapra 2021 1. Ne 115»;

- VYcraa 'BOY «CHI Ne 4 I.O. MAPUVIIOJIb» (HOoBasi penakiusi), YTBEpP>KJIEHHOTO NPUKAa30M
MunncrepcTBa oOpa3zoBanus U Hayku Jlonenkoit Hapoxnoit Pecriy6muku ot 1 utomnst 2024 1. Ne 982;

- YueOHoro 1iaHa ocHoBHOro o6mero oopazoBanus ['bBOY «CIHI Ne 4 T.O. MAPUVYIIOJIb» nHa
2025-2026 y4eOHbIit ro.

HporpaMMa 0 XMMHHU JaéT MNpEeaACTaBJICHHUEC O LCIIAX, 06H.[eﬁ CTpaTerun 06y‘-ICHI/I$I, BOCIIMTAaHUA U



pa3BUTHs OOYYaIOUIMXCA CPEACTBAMH Yy4eOHOro TMpeAMeTa, YCTaHABIMBAET 0053aTeIbHOE MPEAMETHOE
coJiep;KaHue, IpeyCMaTpUBAET paclpeielIeHHe ero 1o KjlaccaM U CTPYKTYpUpPOBaHUE IO pa3jiesaM U TeMaM
MporpaMMbl IO XHMHH, OMPEAENsAeT KOJIWYECTBCHHBIE W KA4YEeCTBEHHBIC XapaKTCPUCTHUKH COJIEPIKaHUS,
PEKOMEHIyEMYIO MOCJIEIOBATEIbHOCTh U3YUEHHUS! XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTHMKU Y4eOHOTO MpoIecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroluXcs, OnpeenseT BO3MOKHOCTH
npeaMeTa JUTsl pealn3anuy TpeOoBaHui K pe3yIbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUsI, a TAKXKE TPEOOBAaHUH K pe3yJsibTaTaM OOydeHUs XUMHH Ha YPOBHE
1enei u3ydeHus mpeaMeTa U OCHOBHBIX BHJIOB Y4€OHO - MMO3HABATEIbHON JI€ATEIbHOCTH 00YyYaromerocs mo
OCBOCHHIO YUEOHOTO CO/IepKaHMS.

3HaHHE XWMHUU CIY)KUT OCHOBOU JUis (OPMUPOBAHUS MHPOBO33PCHHsI OOYydYaIOMIErocs, ero
MPEACTABICHUI O MaTEepPHAIBHOM €IMHCTBE MHpa, BaXHYIO pOJIb HrpaloT GOpMHUpPYEMbIE XHUMHEH
MIPEJICTAaBJICHHS] O B3aMMOIMPEBPAIICHUAX YHEPTUU U 00 3BOJIIOIUHU BEUIECTB B MPUPOAC, O MyTSIX PEHICHUS
rI00ambHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHUSL YENOBEUYECTBA - CBHIPHEBOM, HYHEPreTHUECKOH, MHILNEBON H
HKOJIOTHYECKOM 0e30MacHOCTH, TPOOIeM 31paBOOXPAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3aliii BO3MOXHOCTEH JIsi caMOpa3BUTUS U GOPMUPOBAHUS KyJIbTYpPbl JIMYHOCTH,
e€ oOmel U GyHKIIMOHATBLHONU TPaMOTHOCTH;

BHOCHT BKJIAJl B ()OPMUPOBAHUE MBIIIICHUSI M TBOPUECKHUX CIIOCOOHOCTEH 00YyJarOIINXCsl, HABBIKOB HX
CaMOCTOSITEIbHOW ~ y4eOHOM  JeSATEeIbHOCTH, OKCICPUMEHTAIBHBIX U  HCCIEIOBATEIbCKUX YMEHHH,
HEO0OXOTUMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B PO(ECCUOHATILHON e TeIbHOCTH;

3HAKOMUT CO CIeNU(PHUKONW HAyYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa Ha
€IMHCTBO TPUPOJIBI U YEIIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAllioM B ()OPMUPOBAHUHU €CTCCTBCHHOHAYYHOM
IPaMOTHOCTH O0YYarOIINXCS,

croco0cTByeT (HOPMHPOBAHHUIO LIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
MPHUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30oBaHKe 00YyJarOIIUXCSI.

JlaHHBIC HAINpaBJICHUS B OOYYCHUHM XHMHH OOCCIECYMBAIOTCS CIENMU(UKON COACpX)aHHS yd4eOHOTO
IpeiMeTa, KOTOpBIM SBJSETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpakeHHWEM O0a30BOMl HAyKHd XUMHH Ha
OIPEJICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsI OPHEHTUPOBAH HA OCBOSHUE 00yJaIOIIUMUCS
CHUCTEMBI TEPBOHAYAIBHBIX TOHATHNA XWMHH, OCHOB HEOPTaHWYECKOW XMMHH W HEKOTOPBIX OTIEIThHBIX
3HAYUMBIX TOHITHI OPraHUYECKON XUMHUH.

CtpyKTypa coaepKaHus MPOrpaMMbl IO XUMUHU C(HOPMUPOBAHA Ha OCHOBE CHCTEMHOTO MOJAX0/a K €€
n3yueHuto. CojiepaHue CKIIAJBIBACTCS M3 CUCTEMbl MOHITHH O XMMHUYECKOM D3JIEMEHTE€ M BEIIECTBE U

CUCTEMBI MOHATUH O XUMHUYECKON peakiuu. OO 3T CHCTEMbI CTPYKTYPHO OPIaHHU30BAHBI 110 MPUHIUILY



MOCJICAOBATCIIbHOTO PA3BUTHU A 3HAHUM HA OCHOBE TCOPCTUICCKUX HpeI[CTaBJICHI/Iﬁ Ppa3HOTO YPOBH:I:

ATOMHO-MOJICKYJISIDHOTO YYC€HHA KaK OCHOBBI BCCTO €CTCCTBO3HAHUS,

[Tepuoanueckoro 3akona JI. 1. MeneneeBa Kak OCHOBHOIO 3aKOHA XHUMUHU;

YU€HUA O CTPOCHUH aTOMa U XHUMHYCCKOHN CBs3H,

IpeCTaBICHUN 00 AEKTPOIUTHUECKOM JUCCOLMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE AMIMPUUYECKU MOIYUYEHHBIX U OCMBICIEHHBIX
(aKTOB, pa3BUBAIOTCS TOCIEIOBATEIIFHO OT OJHOTO YPOBHS K JIPYroMY, BBIONHSS (DYHKIMH OOBSICHEHUS U
MIPOrHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U IOJTyYCHHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHne MporpamMMmbl 10 XUMHH CHOCOOCTBYET (OPMHMPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTaBJISIOLIEH HAy4yHOM KapTHHBI MUpA B JIOTUKE €€ CHUCTEMHOM NpPHUPOJIbl, IIEHHOCTHOI'O OTHOILIEHUS K
HAayYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. V3ydeHre XuMUK MPOUCXOIUT C MPUBJICUEHUEM 3HAHUM U3
paHee HM3y4YeHHBIX y4eOHBIX TpeameToB: «Oxpyxkarommii mup», «buonorus. 5-7 kmacce» n «duszuka. 7
KJIaco».

[Ipu u3yyeHUN XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUIM OCHOB XMMHYECKOW HAyKH Kak 00JacTw
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IMPAKTUYECKON NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOHU KyJbTYpBI. 3aaua y4eOHOTro MpeiMeTa COCTOUT B (POPMUPOBAHMH CHCTEMBI XUMUYECKUX 3HAHUH —
BOXHEUINX (AKTOB, TOHATHH, 3aKOHOB M TEOPETHUYECKUX IIOJIOKEHHUH, OCTYMHBIX 0000IeHni
MHPOBO33PEHYECKOT0 XapaKkTepa, 3bIka HayKH, B MPUOOIICHUN K HAYYHBIM METO/1aM TIO3HAHMSI IPU U3yUEHUU
BEIIECTB M XUMUYECKUX PeaKkiuil, B JOPMUPOBAHUU U PA3BUTHUU MTO3HABATENBHBIX YMEHUHN U UX TPUMEHEHUU
B y4eOHO-TIO3HABATENIbHOW M Y4eOHO-MCCIIeI0BATEIbCKON NEATETbHOCTH, OCBOCHUU MpPaBUJ 0E30MacHOTO
0OpaIIeHus C BEIECTBAMHU B TIOBCETHEBHOW KHU3HH.

[Ipu uU3yyeHHH XUMHH Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs Ba)XHOE 3HAYCHHE MPHOOpENnu
TaKue 1eJH, KakK:

- (opMupoBaHHE WHTEIUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIBHOMY MPHUHATHIO pELIEHUI, CIMOCOOHOW aJanTUpoBaThcs K OBICTPO
MEHSFOLIUMCS YCIIOBHSIM KH3HU;

- HampaBJEHHOCTb 0OyYEHUS Ha CHCTEMaTH4YecKoe MPHOOIIeHne 00yUYaIOIMXCs K CAMOCTOSTEIbHOM
MO3HABATEIBHON AEATENbHOCTH, HAyYHBIM METOJAM IO3HAHMA, (OPMUPYIOUIMM MOTHBAIMIO U pa3BUTHE
CITOCOOHOCTEH K XUMUH;

- obecrnieueHue yCIOBUil, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00YUaIOIIMMHUCS OIbITa pa3HOOOpa3HOM
NESITEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOIUX
YHUBEPCAJIBHOE 3HAUEHUE JIJISl Pa3JINYHBIX BUJIOB AESTEIbHOCTH;

- (opmupoBanue oOuieil QyHKIMOHATBHON M €CTeCTBEHHO-HAyYHOM TI'pPaMOTHOCTH, B TOM 4YHCIE



YMEHUH 00BSACHATH U OLIEHUBATD SBJICHUS OKPY>KAIOIIET0 MUPA, UCTIOIb3Ys 3HAHHS U OIIBIT, IOJy4YEHHBIC IIPH
M3yYeHUH XUMUH, TPUMEHATH UX TIPU pelIeHHH Po0IeM B MOBCETHEBHOM KU3HU U TPYIOBOM AEATEIBHOCTH;

- (QopmupoBaHue y 0Oy4YalOIIMUXCS T'YMaHHCTHYECKMX OTHOLIEHUH, NOHMMAaHHSA II€HHOCTH
XMMHUYECKUX 3HAaHWH I BBIPAOOTKH SKOJIOTMYECKH LEIecO00pa3HOro IMoBeIeHHs B OBITY M TPYAOBOH
JESATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYIKAIOLIEH PUPOIHON CPEIBL;

- pa3BHTHE MOTHBALIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHUSI 00I1I€YEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY MpOGuIIsl U HANPaBIEHHOCTH
JanpHeHero ooy4yeHus.

OO11ee 4rcIo 4acoB, OTBENEHHBIX I U3yYSHHUS XMMUU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus,

coctaBsieT 136 yacoB: B 8 kiacce - 68 yacoB (2 yaca B HeJlen0), B 9 kiacce - 68 yacoB (2 yaca B HEACIIO).

COJEP KAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHYECKHUE MOHSITHUSI

[Ipenmer xumuu. Ponp XxuMHuM B KU3HU 4YeJOBEKa. XUMHS B CHCTeME HayK. Teila M Bemiecrtsa.
du3nYeCcKre CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHME BellecTB. [loHsATHEe 0 MeToAaX MO3HAHUS B XUMUHU.
UYuctele BemecTBa U cMecu. CriocoObl pa3esieHus: CMeCei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHYECKHX 3JE€MEHTOB. IIpocTeie u
CJIOKHBIE BEIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCT, aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemectB. OTHocuTenbHass aTtomHasi Macca. OTHOCHTENbHAas MOJIEKYJIspHas wmacca. MaccoBas g0
XHMHYECKOI'0 3JICMEHTA B COCJUHCHHH.

KomuuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsA3b KOJIMYECTBA, MAacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BeriecTBa. Pacu€Tel mo hopMynaM XUMHUYECKIX COCTUHEHUIA.

dusznyeckre 1 XMMUYECKHE SBIICHUS. X UMUYECKasi peaKIis U e€ MPU3HaKU. 3aKOH COXPaHEHUS MacChl
BEIIECTB. XMMHUYECKUE ypaBHEeHHSA. Kiaccupukamumss XMMHUYECKUX PeaKIui (COCIUHEHHUS, Pa3IOKCHHS,
3aMeIIeHHs, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYI0H, MTPaBIIIaMU paOOThI B JJAOOPATOPHH U MPUEMaMK O0paIeHus ¢
nabopaTOpHBIM 00OPYJOBAHHEM, M3YYCHHE M OMHCaHUE (HU3MYECKUX CBOWCTB OOpPA3IOB HEOPTaHUYECKHUX
BeIleCcTB, HaOMoIeHne Gpu3nyeckux (IJIaBJICHUE BOCKA, TasTHUE JIbJIa, pAaCTUPAHUE caxapa B CTYNKE, KUTICHUE
Y KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOW MPOBOJIOKH, B3aMMOJICHCTBHE
Mela C KHUCJIOTOW) SIBIEHMH, HAOJIOJEHHE W OINMCAaHUE IPU3HAKOB IPOTEKAHUS XUMHUYECKUX pPEaKIHM

(pa3noxeHue caxapa, B3aMOAEHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM OapHsl, pa3ioKeHHe IHIPOKCUAA MEN



(IT) mpu HarpeBaHuH, B3auUMOJIeCcTBUE Kene3a ¢ pacTBopoM coiu Meau (I1), u3ydenue cnoco6oB pas3ieneHus
CMeceii: ¢ TIOMOIIBI0 MarHuTa, (GUIbTPOBaHKE, BBIIAPUBAHUE, TUCTHIUIALMUS, XpoMaTorpadusi, MpoBeICHHE
OYHUCTKHU MOBAapPEHHOM COJIM, HA0JIIO/IEHNE U ONUCaHKUE Pe3yJIbTaTOB MPOBEACHHUS OIbITA, UJUTFOCTPUPYIOLIETO
3aKOH COXPaHEHMs MaCChl, CO3JaHNe MO/IETIEi MOJIeKYJ (IIapOCTEP>KHEBBIX).

Baskueimue npeacTaBuTe M HEOPraHM4eCKUX BellecTB

Boznyx - cmech rasos. CocraB Bozayxa. Kucinopon - anemeHT u npocroe BeniectBo. HaxoxxaeHue
KHCJIOpo/a B MpUpoje, PU3NUECKUe U XMMUYEeCKHe CBoWcCTBa (peakuuu ropeHus). Oxcunsl. [Ipumenenune
kucnopoa. CriocoObl moyueHus: KUCIopo/ia B J1abopaTOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa B
npupoe. O30H - aTOTponHast MOAU(PHUKAIUS KUCIOPOa.

TennoBoit 3¢ (peKT XUMHUUECKONW peaklud, TePMOXUMHUYECKIE YPAaBHEHUS, 3K30- U SHJOTEPMUUYECKHE
peakuu. TOIUIMBO: yrojb M MeTaH. 3arpsi3HEHHE BO3yXa, YCHICHHE MapHUKOBOTO 3¢ (dekTa, pa3pylieHne
030HOBOTO CJIOSI.

Bopmopon - snemeHT u mpoctoe BemecTBO. Haxoxnenue Bojgoponga B mpupoje, (U3MUecKue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oayueHus. KucioTsl u comnu.

Mosipablii 00BEM Ta30B. PacuéThl MO XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Bona kak pactBoputens. PacTBopbl. HackllieHHbIE 1 HEHACBILIEHHBIE
pactBOpBL. PacTBOpUMOCTB BelIeCTB B BoJe. MaccoBas [0 BElECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA
Boabl. OcHoBaHMs. Ponb pacTBOpoB B IpHpOAE M B XKU3HU uesoBeka. KpyroBopoT Bojabl B NpUPOJE.
3arpsi3HeHue NpupoHbIX BoJ. OXpaHa U OUYHUCTKA IPUPOIHBIX BOJ.

Knaccudukarmmst HEOPraHUYECKUX COECIUHEHUN. OKCHUIEL. Knaccuduxanus OKCHIOB:
cosieoOpa3zyromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpa3syromue. HoMeHknatypa OKCHIOB.
DU3NYECKUE U XMMUYECKUE CBOMCTBA OKCUAOB. [loyueHne okcuaos.

OcHoBanus. Knaccuduxaiuss ocHOBaHUM: IIETOYM W HEpacTBOpUMBbIE ocHOBaHMS. HomeHkmarypa
OCHOBaHMU. PU3NYECKUE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [1oryueHre OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucinor. Ousnyeckiue U XMMHYECKHE CBOWCTBA
kucinot. P aktuBHoctu MmetamuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkmartypa coseit. @uzndeckue 1 XuMUYeCKHe CBOMCTBa coieil. [loyuenue comnen.

I'enernyeckas CBA3b MEXAY KJacCaMH HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIpEJECICHUE COAEpPKAHMUA KHUCIOpoAa B BO3AyXe, IOJIydeHHe, coOupaHue,
pacrno3HaBaHHe M M3yYeHUE CBOMCTB KHMCIOpOJa, HAOJI0/IeHuEe B3aMMOJCHCTBUS BELIECTB C KHUCIOPOJIOM U
YCIIOBUSI BO3HHKHOBEHHSI U TMpEKpalleHusi ropeHus (moskapa), O3HaKOMJEHHE C oOpa3laMu OKCUIOB U
OINMCaHMEe WX CBOWCTB, MOJy4YeHHE, cCOOMpaHMe, PACIIO3HABAHUE U U3yU€HHE CBOMCTB BOJOpoJa (ropeHue),

B3auMoieiicTBue Bojopoaa ¢ okcuaom meau (11) (Bo3MoxkHO UCTIONIb30BaHUE BUIEOMATEPHAIIOB), HAOIIOCHUE



00pa31oB BEUIECTB KOJMYECTBOM | MOJIb, UCCIIEIOBAaHHE OCOOEHHOCTEH pPACTBOPEHHUS BELIECTB C PA3TUUYHOM
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OINpPENEIEHHON MacCOBOM J0J€ pacTBOPEHHOTO BEIECTBA,
B3alMO/ICIICTBUE BOJIbI C METAJUIaMU (HATPUEM U KaJibllueM) (BO3MOXHO HCITOJIb30BAHKUE BUIEOMATEPHAIIOB),
ucclieloBaHle 00pa3l0B HEOPraHMUECKUX BELIECTB PA3JIMYHBIX KJIACCOB, HAOMIOACHNE U3MEHEHUS! OKPacKu
MH/IMKAaTOPOB B PacTBOpax KHUCJIOT M ILeNoYel, u3yueHue BzaumopencTBus okcuaa menu (II) ¢ pacrBopom
CEPHOM KHUCIJIOThI, KUCJIOT ¢ METaJUIAMM, PEaKIUil HEUTpaIu3auu, IoJIy4YeHUe HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajljla IPyTUM M3 pacTBOpa COJM, PEIIEHHE SKCIEPUMEHTANIbHBIX 3a7ad M0 TeMe
«BaxkHenmme Kiaccbl HEOPraHUYECKUX COCTUHEHUID.

Ilepuoanyeckuii 3akoH u Ilepuoguyeckast cucreMa XuMu4eckux djiemenTos . U.
MenpeneeBa. CTpoenne aToMOB. XUMH4YecKasi CBI3b. OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE
peakuuu

IlepBble NONBITKY KIaccU(PUKALUN XUMUYECKHUX 21eMeHTOB. [IoHsTHE O rpyNIax CXOIHBIX 2IEMEHTOB
(LIes1ouHBIe U I11E€J0YHO3EMENIbHbIE METallIbl, FaJIOTeHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT
amM(OTepHbIE OKCHJIbI U TUAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmomuueckas cucrema xumuueckux sieMeHToB [I. M. Menzeneesa.
Koportkonepuoanast u jnmuaHonepuoanas popmsl [lepuoanueckoit cucrembl XxumMmuyeckux saemeHToB 1. U.
Menpeneesa. [lepuoael u rpynnel. @u3ndeckuil CMBICT MOPSIKOBOIO HOMEPA, HOMEPOB NEPHOAA U TPYIIILI
JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siziep. M3otonsl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEeK
aToMOB IepBbIX 20 xuMuueckux 35eMeHToB Ilepunonnueckoit cucremsl Jl. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOT0 JIEMEHTA MO €ro nojioxxeHuro B [lepuoanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aTOMOB XHMHYECKHMX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 IPYIIIAaM U IIEPUOJIAM.

3nauenue Ilepumonmueckoro 3akoHa u Ileproguueckoil CHCTEMbl XUMHYECKHX 3JIEMEHTOB IS
pa3ButHs Hayku U npakTtuku. [1. 1. Mennenees - y4€HbIN U rpakIaHUH.

Xumuueckass cBa3b. KoBaneHTHas (MOMsipHass M HEMOJApHasl) CBA3b. JEKTPOOTPHIATEIBHOCTh
XUMHUYECKUX 3JIeMEHTOB. MlOHHas CBS3b.

Crenenp okuciaeHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIporeccsl OKucIeHUS U
BOCCTaHOBJIEHMS. OKUCIINTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

u3ydyeHue oOpas3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJAEHCTBHE T'MIPOKCHAA IMHKA C
pacTBOpaMu KHCJIOT M IIEJIOYeH, MPOBEACHHE ONBITOB, WIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO -

BOCCTAaHOBUTENBbHBIX peakLuil (TOpEeHUE, peakluU Pa3jIoKEeHNs, COCITUHEHUS).



Mesicnpeomemmuwle ceéa3u

Peanuzanusi MeXNpeAMETHBIX CBSI3€d NpU WM3YYEHHMM XUMHUHM B 8 KJlacce OCYIIECTBISIETCS 4depes
MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK ¥ TIOHATHH, SBISIONINXCS CUCTEMHBIMU IS
OTJIETTLHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mIue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIA (DaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHATU3, CHHTES,
KIIacCU(UKALUS, TEePUOINIHOCTh, HAONIOJCHUE, SKCIIEPUMEHT, MOJICIHPOBAHUE, H3MEpPEHHE, MOJIeNb,
SIBJICHUE.

@duszuka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, HYKIWI, U30TOMbI, PATUOAKTUBHOCTb,
MOJIeKYyJIa, YIEKTPUIECKHM 3apsi, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIIeCTBa, ra3, (pusndeckue
BEJIMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, TUTAaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, runpochepa, MUHEpaIbI, TOPHbIE TOPObI, OJE3HbIE HCKOIIAEMBbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M xXuMHMUYeCcKasi peakiusi

[Tepuonuueckuii 3akoH. Ilepuommueckass cuctemMa xumudeckux syemeHtoB J[. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPHUOJIOB,
KaJlisl, KaJbLUs U UX COCIMHEHUM B COOTBETCTBUU C MOJIOKEHUEM 3JIeMEHTOB B llepuoauyeckoit cucreme u
CTPOCHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XMMHYECKOH CBsI3U. THIBI KPUCTAIITMYECKHX PEHIETOK, 3aBHCHUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIUXCS K PA3IMYHBIM KJIacCaM HEOPTaHWYECKUX COEAMHEHUM, TeHETUYEeCKas CBA3b HEOPTaHMUECKUX
BEIIECTB.

Knaccudukanmst XUuMHYECKUX peakiiuii o pa3IMuHbIM MTPU3HAKAM (10 YUCITY U COCTAaBY YYaCTBYIOIIUX
B PEAKIIMU BEIECTB, MO TEIIOBOMY 3P EKTy, 110 N3MEHEHHUIO CTETICHEH OKHCIICHUSI XUMUYECKHUX JIEMEHTOB,
mo oOpaTMMOCTH, N0 YYaCTHIO KaTaau3aTopa). JK30 - U SHAOTEPMHUYECKHUE PEaKIUU, TEPMOXUMHUYECKHE
YpaBHEHHUS.

[TonsiTHE O CKOpPOCTH XMUMHUYECKOH peakinuu. [loHsTre 06 0OpaTHMBIX U HEOOPATHUMBIX XUMHYECKHX
peakmusax. [ToHsATHE O TOMOTEHHBIX U T€TEPOTeHHBIX peaknusx. [lorsTue o katanmmuze. [loHATHE 0 XUMUYECKOM

PaBHOBCCHH. (DaKTOpLI, BJIMAIOIIUEC Ha CKOPOCTH XHUMHYECKOH PCAKIIMU MW IIOJIOKCHUEC XHUMHYCCKOTO

paBHOBECHSI.
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, JJIIEKTPOHHBIN OanaHc
OKHCIIMTEIbHOBOCCTAHOBUTEILHON pEaKIMH. CocraBnenue ypaBHEHUH OKHCIIUTEIbHO-

BOCCTAaHOBHTCIIbHBIX peaKI_II/Iﬁ C



MCTIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOT 0 OaaHca.

Teopust 27EKTPONUTUYECKON OUCCOLMALUU. DJIEKTPOJIUTBHI M HEIEKTPOJIUTHL. KaTHOHBI, aHHOHBI.
MexaHnu3M [IUCCOLMALMM BEUIECTB C PA3IMYHbIMM BUAAMU XUMHUYECKOM CBs3HM. CTeneHb AMCCOLMAIMU.
CusnbHbIE U cJ1a0bIe SJIEKTPOJIHTHI.

Peakiiun noHHoro oOMeHa. Y cJ0BUs MPOTEKAHUS peakiMii HOHHOT'O OOMEHa, MOJIHbIE U COKpAIEHHbIE
WOHHBIE ypaBHeHHs peaknuid. CBOICTBa KHCIOT, OCHOBAaHHM W COJEeH B CBETE MpEACTaBICHUN 00
ANEKTpoIUTHYECKON quccouunanuu. KauecTBeHHble peakiiuu Ha HOHBL. [loHsATHE O THApPOIN3E CONEH.

Xumuueckuii IKCHepuUMeHm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTAIUIMYECKHX PEMIETOK HEOPraHWYECKUX BEIIECTB - METAJIOB U
HeMeTamioB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJIOpHAAa HATPHs), HCCIEAOBAHHUE 3aBHUCHMOCTH
CKOPOCTH XMMHUYECKON PeaKky OT BO3ACHCTBUS pa3INuHbIX (DaKTOPOB, UCCIIEOBAHUE AIEKTPONPOBOIHOCTH
pacTBOPOB BEILECTB, Mpoliecca AUCCOLUALMM KUCIIOT, Lieoueil U coeil (BO3MOXKHO HCIIOJIb30BaHUE BUIIEO
MaTepHasioB), MPOBEIEHHE OMNbBITOB, WIIIOCTPUPYIOIUX MPHU3HAKH MPOTEKAHHUs pEeakiHii MOHHOro oOMeHa
(oOpa3oBaHue oOcajka, BBIICICHHE Tra3a, 0Opa30BaHHWE BOJBI), OIBITOB, HJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PeaKuil (frOpeHue, peakluu pas3ioKeHUsl, COeIMHEHUS ), paCllO3HABaHHE
HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KaYEeCTBEHHBIX PEAKLUI HAa WOHBI, PEIICHUE DKCIEPUMEHTAIbHBIX
3ajau.

HemeTajuibl U HX coeIMHEHUSA

OOmiast xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHU
okucneHusa. CtpoeHune U pu3nyecKkue CBOMCTBA MPOCTHIX BEILECTB - FaJOreHoB. XUMHUYECKHUE CBOWCTBA Ha
IpuMepe Xjaopa (B3aUMOJEHCTBUE C MeTalllaMH, HEMeTalaMu, Lienodamu). Xisoposopopor. ConsHas
KHCJIOTa, XUMHUUECKHE CBOWCTBA, MOJIy4eHUE, TpUMeHeHue. JleficTBre XIopa U XJIOpOBOAOPOa HAa OPraHu3M
4esloBeKa. BaxxHenmme XIopuasl ¥ MX HaX0XKIECHUE B IPUPOJIE.

OOwiast xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHH oOkucieHusi. CTpoeHune M (U3MUECKHEe CBOMCTBA MPOCTBHIX BELIECTB - KHUCIOPOJA M CEpBHI.
AnnoTtponHsle MOIU(UKALMKA KUCIOPOJA U cepbl. XUMHUYECKUE cBOWCTBa cepbl. CepoBOIOpO/I, CTPOCHHUE,
¢busnyeckue M XUMUYeckue cBoicTBa. OKCHJIBI Cepbl Kak NPEACTaBUTENN KHUCIOTHBIX OKcHIOoB. CepHas
KUCJIO0Ta, (pU3nyecKue 1 XuMHUUeCKue CBOUCTBA (0011e KaK IPEeCTaBUTEI KJlacca KUCIIOT U ClIeLIU(pUUECKUE).
XUMHUYECKHE pEeaKlMM, JIeKaIlMe B OCHOBE NPOMBIIUICHHOTO CHoco0a IMOMyYeHHs] CEpHOW KHUCIOTHI.
[Tpumenenue cepHoii kuciotsl. Coiu CepHON KUCIOTHI, KadeCTBEHHAsI peakius Ha cyib(ar-uoH. Haxoxaenne
cepsl U €€ COEQUHEHUN B NpHUpoje. XHUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH CPelbl COCIUHEHUSIMHU CEpbI
(KMCIIOTHBIE 0K/, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro Mpe0TBPAIIECHUS.

OOmiasi xapakTepucThka 3JieMeHTOB Y A-rpynmnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE

CTETEeHU OKUCIICHUA. A30T, paclipocTpaHeHHe B IpUpoJie, pu3ndeckue U XuMuueckue cBoiicrsa. Kpyrosopot



a30Ta B mpupoje. AMMHAK, ero (pu3MYecKne U XMMHUYECKHE CBOMCTBA, MoixydeHue W npumenenue. Conu
aMMOHHS, UX (PU3HUYECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peaKiysi Ha HOHBI aMMOHHSL.
A3oTHas KUCIIOTa, €€ moyydeHne, GU3NIecKue U XHMUUECKHE CBOMCTBaA (0OMIHe KaK MpeJACcTaBUTENs Kilacca
KucnoT u crneuuduueckue). lMcnonb3oBaHME HUTPATOB W COJIeH aMMOHHUS B KadyeCTBE MMHEPAIbHBIX
ynoOpeHnit. XUMHUYecKoe 3arpsi3HEHHE OKpYXKarollell cpeibl COeAMHEHHSIMHM a30Ta (KUCIOTHBIE JI0XK[IH,
3arpsi3HEHUE BO3/yXa, MOYBHI U BOA0EMOB). Docdop, amtoTponHbie Moaudukanuu Gocdopa, Gusndeckue u
xumuueckue cBoiictBa. Oxcun docdopa (V) u dpocdopHas kucnora, pusnueckre U XMMHUUECKHE CBOICTBA,
nonydenue. Mcnonb3oBanue gpochaToB B KauecTBE MUHEPATBHBIX YI00pEHHIA.

OOmrast xapakTepucTuka 31eMeHToB [VA-rpymnmbel. OcoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHN OKHCJICHUS. YTIEpOJl, aJUIOTPOIHbIE MOAU(DHUKALINY, pacCpOCTPaHEHUE B MpUPOe, pu3nueckue u
XUMHUYecKue cBoicTBa. AncopOuusi. Kpyrosopor yriaepoaa B npupoze. OKcuabl yriepoa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBa, JIEHCTBUE HA >KUBBIE OPraHU3MBbI, MOIY4YCHHE WU MPUMEHEHHE. DKOJOTHYECKHE
npo0JIeMbl, CBA3aHHBIE ¢ OKCHIOM yrieposa (IV), runoresa rinodaabHOT0 MOTEIICHUS KIMMaTa, TapHUKOBBIN
a¢dexT. YroapHas KHCIoTa U €€ Colu, NX (U3NIECKHe U XMMUYECKHE CBOIMCTBA, IOJIYYCHNE U TIPUMEHEHHE.
KauecTBennas peakuuss Ha KapOoHaT-HOHBL. Vcmonb3oBaHue KapOoHAaTOB B  OBITY, MEIHUIUHE,
MIPOMBIIIIJIEHHOCTH M CETThCKOM XO035HCTBE.

[TepBoHauyaNbHBIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX yriiepoaa (MeTaH, dTaH,
STHJICH, alleTUJICH, STAaHOJ, TJIHMIEPHH, YKCyCHast KUcioTa). [IpupogHble HCTOYHHUKH yTII€BOAOPOAOB (Yroib,
MIPUPOIHBIN Ta3, He(PTh), MPOAYKTHI MX TIEpepabOTKH (OEH3HH ), KX POJIb B OBITY ¥ MPOMBINIIICHHOCTH. [loHITHE
0 OHONOTMYECKH BAXKHBIX BEIIECTBAX: JKHUpaX, OeNKax, YIJIeBOJAaX - M HMX pPOJH B JKU3HHM YEJIOBEKA.
MatepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHHUECKUX COCIMHECHHIA.

Kpemunuii, ero Qu3nueckue W XUMHUYECKHE CBOICTBa, MoilyueHHEe W mNpuMeHeHne. CoequHEeHUs
KpeMHus B ipupoe. O0uue npeacrasieHus o0 okcuae kpemuawns (IV) u kxpemuueBoii kucinote. CHIIMKATHI, UX
UCIONIb30BaHUE B OBITY, B MPOMBILIUICHHOCTH. BakHellne cTpouTelbHble MaTepuanibl: KepaMuKa, CTEKIIO,
LEMeHT, OeToH, jxene300eToH. I[Ipobrmembl 0e30macHOTO HCIONB30BAaHMUSA CTPOMTEIBHBIX MaTEpHalioB B
MMOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe OO0pa3l[0B HEOPraHUYECKUX BEIIECTB, CBOWMCTB COJSHOM KHUCJIOTHI, TMPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOIIOIEHUE MTPU3HAKOB MX MPOTEKAHMSI, OTBITHI, OTPAKAIOIIHIE
¢usnveckne W XUMHYECKHE CBOMCTBAa TaJOr€HOB M WX COCJMHEHUH (BO3MOYKHO MCIIOJIb30BaHUE
BHJICOMATEPHAIOB), O3HAKOMJICHHE ¢ 00pa3amMu XJI0pUI0B (TAJIOTEHUIOB), O3HAKOMJIEHHE C 00pa3IiaMu Cepbl
u e€ coequHEeHHsIMH (BO3MOKHO HCIOJIb30BaHUE BHIEOMATEpUANIOB), HAONIOIEHHE Tpoliecca O0YTIMBaHUS
caxapa noJi IeiiCTBHEeM KOHIICHTPHUPOBAHHOM CEPHOM KUCIOTHI, U3yUYeHUE XMMUUYECKUX CBOMCTB pa30aBIeHHOM

CEpHOH KHCIIOTHI, MPOBEJCHUE KAUYeCTBEHHOW pPEaKIMM Ha Cynb(aT-uoH W HAOIIOACHHWE NpHU3HAKa ¢
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MPOTEKaHUs, 03HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a3oTa, ¢ocdopa M MX COeAUHEHUH (BO3MOKHO
MCTIOJIB30BaHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX U (ocPOpHBIX yaoOpeHuil, moiyyeHue, coonpanue,
pacro3HaBaHUE W W3y4Y€HHE CBOMCTB aMMMaKa, MPOBEJCHHE KAaYeCTBEHHBIX PEAKIMA Ha MOH aMMOHHS W
bocdar-roH 1 U3yyeHHe MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI
C MeIbi0 (BO3MOXKHO HCIIOJIb30BAHKME BHACOMATEPUAIOB), U3yUYCHHE MOJENECH KPHUCTAUIMYECKUX PEHIETOK
anMasa, rtpadurta, (QyIiepeHa, O3HAKOMIICHHE C TPOIECCOM aJICcOpOIMHM PACTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM yTIEM M YCTPOUCTBOM MPOTHUBOTA3a, MOJIyYeHUE, COOMpAHKE, PACTIO3HABAHUE U U3YUCHHUE
CBOMCTB yTJIEKUCIIOrO rasza, NpoBeJCHNE KaUYeCTBEHHBIX PEaKIMil Ha KapOOHAT M CHUJIMKAT-UOHBI U U3Y4YCHHE
MPU3HAKOB MX TMPOTEKAaHUs, O3HAKOMIICHHE C MPOAYKIHMEH CHIMKATHOM MPOMBIILUIEHHOCTH, pELIEHUE
AKCIIEPUMEHTAJIbHBIX 3a71a4 10 TeMe «BaxxHelme HeMeTaibl U UX COSAUHEHUS.

MeTauibl M MX COeMHEHUSI

OOmrast xapakTepuCTHKa XHMHUYECKHX JJIEMEHTOB - METa/UIOB HAa OCHOBAaHWUU MX IIOJOKEHHUS B
[lepuonnueckoil cucrteme xumuueckux snemeHToB [[. M. MenaeneeBa m crtpoeHuss atomoB. CtpoeHue
MeTauioB. MeTaminueckasl CBsi3b U METAJNIMYECKas KpUCTaJUIMUecKasi pemeTka. DIeKTPOXUMHUECKUN psijl
HanpsDKeHUH MetauioB. Pu3nveckne W XUMHUYECKHE CBOWCTBA MeTauioB. OOIue crocoObl MOIy4eHUs
MeTauioB. [loHATHE O KOPPO3UU METAUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CrutaBel (CTajb,
YyT'YH, AIOPATIOMUHUN, OPOH3a) U MX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[Iesounsle meTajuibl: nosnoxxeHue B Ilepmoanueckoil cucreMe Xxumuueckux aiemeHros /I, M.
MeHpeneeBa, CTpoeHHE MX aTOMOB, HaxoXieHUE B mpupoje. dusmyeckue M XUMUUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanusi). OKCUIbI U TUIPOKCHIBI HATpHsl U Kanus. [IpruMeHeHune meaouyHbIX METaJIOB U UX
COCIMHEHUH.

[[lenoyHo3eMenbHbIE METAUIBI MAarHMi W KadbUuid: nosiokeHue B llepuonnueckod cucreme
xuMHuueckux sneMeHtoB Jl. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XKJI€HUE B npupoae. Pusnveckue u
XMMHUYECKHE CBOICTBa MarHusl M Kaiublius. BaxHeilmne coequHeHHs] Kanblusg (OKCHI, TUIPOKCHUI, COJIH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuogudeckoil cucteme xumudeckux sieMeHtos [[. M. Menneneesa,
CTpOEHHE aToMa, HaxOoXxJAeHue B mpupoje. Ousnueckre U XUMHYECKHUE CBOMCTBa amoMUHUSA. AMOoTepHbIe
CBOMCTBA OKCHJIA U TUIPOKCU/IA AITFOMUHUSA.

Kenezo: nmonoxenue B Ilepuommueckoil cucreme xumuyeckux snemeHtoB J[. M. MeHnneneesa,
CTPOCHHE aToMa, HaxokaeHue B mpupoge. Ddusnyeckne W XUMHUYECKHE CBOMCTBa xeme3a. OKCHUIBI,
ruapokcubl ¥ cou xxenesa (1) u xxenesa (II1), ux coctas, CBOHCTBA U MTOTyYSHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMy METAIOB M CIUIABOB, MX (DU3UYECKMMU CBOWCTBAMH, H3yYCHHE

pEe3yJIbTaTOB KOPPO3UM METaUIOB  (BO3MOXHO HCIOJb30BaHHE BUJCOMATEPHANIOB), OCOOEHHOCTEM
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B3aMMOJICHCTBUS OKCHJIa KalbllMsl W HATpus C BOAOH (BO3MOXKHO HCIIOJNIH30BAHKME BHICOMATEPUAIIOB),
HCCJICIOBAaHUE CBOMCTB KECTKOM BOJIBI, TIPOIIECCa TOPSHHUS JKelie3a B KHCIOPOo/Ie (BO3MOXHO HCIIOIh30BaHHE
BHJICOMATEPHAIIOB), MPU3HAKOB MTPOTEKAHUS KAYSCCTBCHHBIX PEAKIIM HAa MOHBI: MAarHUs, KaIbIIHs, A TFOMUHUS,
nuHka, xxenesa (II) u xxenesa (III), mequ (I1), HabmomeHMe W OMMCaHUE MPOIIECCOB OKPAIIUBAHUS TIAMEHHU
MOHAMHM HATpHUs, Kamus W Kaublusg (BO3MOXHO HCIIOJIb30BAaHHE BHUAEOMATEPUAIOB), HCCIEIOBaHHE
aM(pOTEepPHBIX CBOMCTB THIPOKCH/Ia ATFOMUHHS U THIPOKCH/IA IIMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 337124 10
Teme «BaxkHelme MeTaibl U UX COCTUHEHUSD.

XuMHus U OKpYsKA0OIIAs cpeaa

BemecTBa 1 Matepualibl B MOBCEAHEBHOW KU3HU YeOoBeKa. be3omacHoe HCIoIb30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [TepBas IOMOIIb MTPH XUMUYECKHX 0JKOTAX M OTPABIICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYsKarollel cpeibl (peesibHas JOMmyCTUMasi KOHLIEHTPAlHs BEIECTB,
nanee - [1/IK). Pons XxuMuu B pemieHuN 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuii Ikcnepumenm:

M3y4eHHe 00pa3I[0B MaTEPHUAIOB (CTEKIIO, CIIaBbI METAJIOB, MOJIMMEPHBIE MAaTEPHUAJIbI).

Meoswcnpeomemmnuwie ceazu

Peanuzanusi MeXNpeaAMETHBIX CBsI3€d NpU HM3YYEHHMM XUMHUHM B 9 Kilacce OCYHIECTBISIETCS depes
UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TOHATUH, SBISIONINXCS CUCTEMHBIMU IS
OTJIENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011ue ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAYyYHBIM (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3,
KinaccuuKalus, MNepUOJUYHOCTh, HAOMIOJCHHUE, JKCIEPUMEHT, MOJACITUPOBAHUE, H3MEpPEHHUE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIHN 3((EeKT, TEXHOJIOTUSI, MATEPUAIIBI.

dwusuka: Marepus, aToM, JEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, U30TOIbI, PaJHOAKTHUBHOCTD,
MOJIEKYJa, JEKTPUUECKUN 3apsii, MPOBOJHUKHU, MOTYPOBOIHUKU, JUIIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, pacTBOP, PACTBOPUMOCTD, KpUCTAIIIMYECKas PeIIETKa,
CIUIaBbl, (U3MYECKUE BEITUYMHBI, CIUHUIBI HU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3JBI,
Connue.

buonorusi:  gorocunres, qpixanue,  O6uocdepa, sKocHUcTEMa, MUHEpaIbHbIE yI00peHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MEHEpAITBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIC UCKOTIAEMBIE, TOTUINBO,

BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMUH HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATHI
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JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUsl JOCTUTAIOTCS B
X0Jie¢ OOydYeHHUs] XWMHH B CIWHCTBE Yy4YeOHOW W BOCHHUTATECIBHOW JESATCIBHOCTH B COOTBETCTBUH C
TPaJIULIMOHHBIMU POCCUICKUMU COITMOKYIBTYPHBIMHU U IyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TPUHATHIMU B
oOmiecTBe MpaBUJIaMyd U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT MpOLIeCccaM CaMOTO3HAHMSI, CAMOPAa3BUTHUS U
COLIMATTM3AIUN 00YYaIOIIXCS.

JIM9HOCTHBIE PE3yNBTAThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPHEHTALU W PACIIMPEHHE OMbITa AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY HACIIEJIHIO,
MOHWMAHUS 3HAYCHUS XWUMUYECKOW HAyKH B J>KH3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAICThH
JIOCTOBEpHOUM MH(MOpMaIMei 0 ePeIOBhIX JOCTHIKEHUAX U OTKPBITHIX MHUPOBOM W OTEYECTBEHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpakIaHCKOro BOCIIUTAHUS:

MPEACTABIECHUS O COLMAIBHBIX HOPMAax W IMPAaBWIAX MEXKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HON, Y4eOHOUCCIIEI0BATENLCKON, TBOPUECKON U
JIPYTUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW JEATEIHHOCTH MPHU BHITIOJTHEHUN
y4eOHBIX, TO3HABATEIBHBIX 33]1a4, BHIMOJIHEHUU XUMHUUECKUX SKCIIEPUMEHTOB, CO3/IaHUH YICOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aMMOIIOHMMAHUIO U B3aWMOIIOMOIIM B Mpoliecce 3TOi yueOHOH AesITeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJEHUE U MOCTYNKU CBOMX TOBAPHUIIEH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHUS MTOCIEACTBUIM TOCTYIKOB;

3) LEHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE M XHMHUYECKOM peakluu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M COCTaBISIOLIME OCHOBY Ui IMOHUMAaHUS CYIIHOCTH HAy4YHOMH
KapTUHBI MHpa, IPECTAaBICHNs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIbL, B3aUMOCBS3AX YeJIOBEKa
C IPUPOJHOMN CPENIOii, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MI03HABATENIbHBIC MOTHBBI, HATIPABJICHHBIC HA ITOJTyYe€HIE HOBBIX 3HAHUH 110 XUMUH, HEOOXOMMBIE IS
0O0BsICHEHHSI HAOJIOJaEMBbIX IMPOLIECCOB U SIBJIEHUI, MO3HABATEIbHOM, MH(MOPMALIMOHHOM M YMTATEIbCKOU
KyJbTypbl, B TOM YHCJIE HaBBIKOB CaMOCTOSTEIbHOH pabOThl € y4eOHBIMM TEKCTaMH, CIPaBOYHOMN
JUTEPATypPOM, JOCTYIHBIMU TEXHUYECKHUMHU CPEACTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

uHTEpec K OOyYEeHHI0O U TIO3HAHMIO, JHOOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM0o00pa30BaHUIO, IPOEKTHOM W  HCCIIEAOBAaTENbCKOM JIEATENIBHOCTH, K OCO3HAHHOMY BBIOOpY

HAITpaBJICHHOCTHU U YPOBHS 06y‘-IeHI/IH B ):laJ'IBHefIH.IeM;
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4) (opmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHWE IIEHHOCTH H3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO, YCTAaHOBKH Ha
3IIOPOBBI 00pa3 KU3HU, OCO3HAHUE MTOCIEACTBUN M HEMIPUATUE BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aTKOTOIs,
HapKOTUKOB, KypEeHHUsI ), HEOOXOIUMOCTH COOJIIOICHHMSI TTPaBUII O€30MaCHOCTH TP OOPAIICHUH C XUMUYECKUMHU
BELIECTBAaMH B OBITY U pealbHOM KU3HH;

S) TpyAoBOro BoCnMTAHUS:

HWHTEPEC K MPAKTUICCKOMY M3YUYCHHIO MPOGECCUil U TPyAa pa3IMdHOTO POJia, YBAKEHUE K TPYILy U
pe3ynbTaTtaM TpyAOBOH AeITeIbHOCTH, B TOM YUCIIE Ha OCHOBE MIPUMEHEHUS NMPEAMETHBIX 3HAHU 110 XUMUH,
OCO3HAaHHBIM BHIOOP WHAMBHUAYAIBHON TPACKTOPUU MPOJOIDKEHHUS 00pa3oBaHUs C yYETOM JIHMYHOCTHBIX
WHTEPECOB MW CIOCOOHOCTH K XHWMHHU, OOIIECTBEHHBIX HWHTEPECOB U TOTPEOHOCTEH, yCIEITHOM
MpOoECCUOHAIBPHONU JEATEIPHOCTH M Pa3BUTHS HEOOXOAMMBIX yMEHHH, TOTOBHOCTH aJalTUPOBATHCA B
npodeccroHanbHOil cpene;

6) 3K0JI0rMYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYILIECTBOBAaHUS, IOHUMAHKE [IEHHOCTH 3JJ0POBOTO M 0€301M1acCHOT0 00pa3a *KU3HHU, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (PU3NUYECKOMY M TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHUS TMPaBUII
0€301acHOTr0 MOBECHUS MPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUsIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU
JIIOZICH;

CIOCOOHOCTH MPUMEHSATH 3HAHMUSL, TOTy4daeMble TPU U3yUEHUU XUMHUH, JIJTsl PELICHUS 3a]1a4, CBSI3aHHBIX
C OKpYyXarolieil NpPUPOAHONW Cpelol, AN TOBBIIIEHUS YPOBHS SKOJOTMUECKON KyJIbTYpbl, OCO3HAHUS
rII00aTBbHOTO XapaKTepa SKOJIOTHYeCKHX MpoOjaeM M MyTed WX pelieHHs MOCPEACTBOM METOJOB XUMHH,
9KOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUS PYKOBOJCTBOBATHCS UM B ITO3HABATEIILHOW, KOMMYHHKATUBHOW H
COIIMAJIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMBbIC TSI (JOPMUPOBAHUS MUPOBO33PCHHUS
oOmeHay4YHple TOHATHUS (3aKOH, TEOpWsl, MPUHIIUI, THUMOTE3a, (aKT, CHCTEeMa, MPOIECC, SKCIECPUMEHT H
IpyTroe.), KOTOpble HCTONb3YITCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax U MO3BOJIAIOT HAa OCHOBE
3HaHUW W3 JTUX MpeIMeToB (OPMHUPOBATH MPEACTABICHUE O IIEIOCTHONM HAyYHOW KapTUHE MHUpa, H
VHUBEpCalbHbIC Y4YeOHbIE JIeicTBUS (TO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYISATUBHEIC), KOTOpPHIE
obOecrieunBarOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY TUIAHHUPOBAHUIO M OCYIIECTBIECHUIO
y4eOHOM NEeSTENbHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAIbHbIE YUeOHbIEe eliCcTBUS

ba3oBble Jiornyeckue 1ecTBUA:

YMCHUA UCIIOJIb30BaTh HpI/IéMLI JIOTMYCCKOr0 MBILNIJICHUS ITPU OCBOCHUU 3HAHWH: PaCKpbIBATH CMBICIT
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XUMHUYECKUX HOHATHUH (BBI,Z[CJI}ITB HUX XapaKTCPHBIC IMMPU3HAKH, YCTAHABJIMBATHL B3aMMOCBA3b C APYIUMHU
HOHSITI/IHMI/I), HUCIIOJIBb30BaTh IIOHATHUA OJIA 00BSICHEHHUS OTACIBHBIX (1)aKTOB u HBHGHHﬁ, BI>I6I/IpaTI> OCHOBaHUA
U KPUTCPpHUU TJIA Knaccmbm(aunn XUMHWUYECKHNX BEUICCTB U XUMHUUYCCKUX peaKHHﬁ, yCTaHaBJIMBATh IMPUINHHO-
CIIEICTBEHHBIEC CBSI3U MEXKIY OOBEKTaMH H3yY€HHUs, CTPOUTH JIOTUYECKHE pacCyXJeHus (MHAYKTUBHBIE,
JeTlyKTUBHBIE, IO aHAJIOTHH), 1€1aTh BBIBOBI U 3aKIIOYCHUS;
yMEHHE TPUMEHATh B MPOLECCE TMO3HAHWUA TMOHATHS (NPEAMETHbIE M  METallpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUH, MPE0OPa30BbIBATH LIUPOKO MPUMEHSEMBIE B
XUMHH MOJIEJIbHbIE TMPEACTABICHUS - XUMHUYECKUH 3HAK (CHMBOJ JJIEMEHTA), XUMHueckas dopMmyna H
ypaBHEHHE XUMHUYECKOW peakIiy - IPU PEIICHUU yueOHO-I103HABATEIbHBIX 33124, C YIETOM 3TUX MOJCIIBHBIX
HpeHCTaBHCHI/Iﬁ BBIABJIATH U XapaKTCPHU30BaATh CYIICCTBCHHBIC ITPU3HAKN N3YUACMBIX 00BEKTOB - XUMHUYECKHUX
BEIICCTB U XHUMHUYCCKHUX peaKHI/Iﬁ, BBISBJIATH O6HII/IG 3aKOHOMECPHOCTH, NPUYIHUHHO-CJICACTBCHHBIC CBA3U U
MIPOTUBOPEYUS B M3yUaeMbIX IPOIECCaX U SIBJICHUSIX.
Ba3oBble ucciiefoBaTeIbCKue AeiicTBUSA:
YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTa IO3HAHMS, a TaKke B
Kady€CTBC OCHOBbBI 114 q)OpMI/IpOBaHI/ISI TUIIOTE3LI IO IMMPOBCPKE MPABHUIIBHOCTU BBICKA3BIBACMBIX Cy)KI[CHI/IfI;
MPUOOPETEHHUE OMbITA 0 TUTAHUPOBAHUIO, OPTAHU3ALMH U IPOBEICHHUIO YUEHUYECKUX IKCIIEPUMEHTOB,
yMeHue HaboJaTh 3a X0JI0OM IpOoIlecca, CAaMOCTOATEIBHO MIPOrHO3UPOBATh €ro pe3ybTar, (OpMyIUPOBATh
O606IJ.[€HI/I$I U BBIBOABI IO PpE3yJibTaTaM HpOBeI[éHHOFO OIIbITa, HCCICAOBAaHHA, COCTABJIATH OT4ET O
IIPOJIeJIaHHOM pabdoTe.
Pab6ora c nndopmanmeii:
yYMEHHE BBIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO Pa3IMYHBIX BHUAOB U (GOpM
MNpeaACTaBJICHUA, IMOJIYy4YaCMYI0 M3 pPa3HbIX HCTOYHHUKOB (Haquo-nonynﬂpHas[ JUuTeparypa XUMHYCCKOIO
coJiep;KaHusi, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KpUTHUECKU OICHUBATh MPOTHBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;
yYMEHHE TPHUMEHATh DPA3JIMYHbIE METOAbl W 3alpochl TPHU TMOHMCKE M O0TOOpe HH(pOpMaluu U
COOTBETCTBYIOIIIUX  JAHHBIX, HCO6X0)II/IMI)IX JIs1 BBIITOJIHCHUA y‘-Ie6HI)IX 1 TIIO3HABATCJIIBHBIX 3aJa4
ONpeNeNIEHHOr0  THUMA, MPHOOpETeHHWe OmbiTa B  OOJACTH  HUCMHOJb30BaHUS  HMHMOPMAIMOHHO -
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJIa/IEHUE KYJIbTYPO aKTUBHOTO UCTIOIb30BAHUS PA3IMUHBIX TOMCKOBBIX
CHCTEM, CaMOCTOSITEIIbHO BHIOMPATh ONTUMANBbHYIO (popMy MpencTaBieHust HHHOPMAIMK U WIUTFOCTPUPOBATH
pelaeMble 3a7ja41 HECTI0KHBIMH CXeMaMHu, JuarpaMmMamHu, IpyrumMu opMaMu rpaduky 1 MX KOMOUHAIUSAMU;
yYMEHHE UCTIONIb30BaTh U aHAIM3UPOBATh B MpoIlecce yueOHOM 1 UCCIIeIOBATENbCKOM 1eATeIbHOCTH
MH(OPMALIMIO O BIMSHUU IPOMBIIIJICHHOCTH, CEJIbCKOTO X035HCTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPYXKaroIei

IIPUPOJHOM CpEaBbI.

15



KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHs 3a/1aBaTh BOMPOCHI (B X0Je AMajora u (Wiu) AUCKYCCHH) MO CYIIECTBY OOCYX/1aeMOU TEMBI,
(bopMyIHpOBaTH CBOU MPEATIOKEHHSI OTHOCUTEIBHO BBHITIOJIHEHUS MPEATIOKEHHOM 3a/1auH;

YMEHHUS TPEACTABIIATH IOJYYCHHBIE PE3yJbTaThl II03HABATEIBHOW JCATCIBHOCTH B YCTHBIX H
IIMCbMEHHBIX TEKCTaX; JEJaTh IPE3EHTALMI0 pPE3yJIbTaTOB BBINOIHEHUS XMMHYECKOTO HKCIEPUMEHTA
(;mabopaTopHOro OmbITa, Ta00PATOPHOM PabOTHI MO UCCIIECOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

yMEHHUSI Yy4eOHOTro COTPYAHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IO3HaBaTelIbHOW U
HCCIIeI0BATENBCKOM 1eATEIbHOCTH IIPU PELLICHUH BO3HUKAIOLIMX MTPOOJIEM Ha OCHOBE y4éTa OOIINX HHTEPECOB
U COTJIACOBAHMS MO3UIHIH (00Cy K IeHNs, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD», KOOPIUHALIUS COBMECTHBIX
JCHCTBHIA, OTIpeIelIeHnEe KPUTEPUEB TI0 OIICHKE KAYeCTBA BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepCcaJbHbIe YUeOHbIE 1eiCTBHUSA:

YMEHHE CaMOCTOATENBHO OIpPEAENATh LEeNu JEATEIbHOCTH, IUIaHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBaTh W HPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO [JESTEIbHOCTb, BBIOMpaTh Haumboiee
3¢ deKTUBHBIE COCOOBI pelIeHnsT Y4eOHBIX M IMO3HABATENbHBIX 3a]lad, CaMOCTOSITEIbHO COCTaBJIATH HIIU
KOPPEKTUPOBATH NPEUIOKEHHBIN aJITOPUTM JECHCTBUM IIPU BBIITOJIHEHUH 3a1aHUM ¢ YYETOM ITOJTyYEHUS HOBBIX
3HAaHUN 00 N3yuaeMbIX 00BEKTaX - BEHIECTBAX U PEaKLUAX, OLEHUBATh COOTBETCTBHUE MTOJIyYEHHOTO pe3yJibTaTa
3asBJICHHOM LI€JIM, yMEHHUE UCIIOJIb30BATh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbIe B YCIIOBHH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX PE3yibTAaTOB MO OCBOEHHUIO 00S3aTEIBHOIO COAEP)KaHUs, YCTaHOBIEHHOI'O
JTaHHOM (enepabHON pabodel MPOrpaMMoOi, BBIIENSAIOT: OCBOCHHBIE OOYYarOIMMUCS Hay4yHbIE 3HAHUS,
YMEHHUS U cocoOBI IeHCTBUM, ciennduiyeckue Ui MpeIMEeTHON 001acTi « XUMHS», BUIBI IESITEIBHOCTH 110
MIOJTYYSHHIO HOBOTO 3HAHMSI, €r0 HHTEPIIPETAIINH, IPe0OPa30BaHUIO M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX U
HOBBIX CUTyalUsX.

K koHiy oOydeHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPakaTh
c(OPMHPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHUX ITOHATUH: aTOM, MOJIEKYJIa, XUMHUYECKHM 3JIEMEHT,
IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECh (OJTHOPOHAS M HEOJHOPOHAs ), BaJICHTHOCTh, OTHOCUTEJIbHAS
aTOMHasi M MOJIEKYJSIpHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISpPHas Macca, MaccoBas J0Jis
XMMHUYECKOTO 3JIeMEHTa B COCIMHEHMH, MOJIIPHBIM O0O0BEM, OKCHJA, KHCIOTa, OCHOBaHME, COJIb,
AJIEKTPOOTPHIIATEIIEHOCTD, CTENICHb OKHCIICHHS, XUMHUECKasi PeaKius, KiIacCu(UKaIus peakiuid: peakuuu
COEIMHEHMS, peaKlUd pa3oXKeHHs, peakluy 3aMelIeHUs, peaklud OOMEeHa, 3K30- M 3HIO0TEPMHUYECKHE
peakiuu, TermIoBoi 3pQPeKT peakuu, Aapo aToma, JNEKTPOHHBIN €0 aToma, aTOMHas OpOUTallb, PaIycC
aToMa, XMMHUYECKas CBs3b, MOJISIPHAs U HEMOJIIpHasl KOBAJICHTHAs CB3b, HIOHHAs CBSA3b, MOH, KATUOH, aHUOH,

pacTBOp, MaccoBas J0JIs BellecTBa (IPOLEHTHAs KOHLIEHTPAllKs) B pacTBOPE;
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WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKMX IOHATUN M NPUMEHATH OTU IOHATUS IIPU
OINHMCAaHUU BELIECTB U UX MPEBPAILIEHUM;

HCIOJIb30BAaTh XUMHUUECKYI0 CUMBOJIUKY JJI COCTaBJICHUS (POPMYJI BELIECTB U YPAaBHEHUH XUMHUYECKHUX
peaKkIuit;

OIpENIeNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHEHHUSX, CTENEHb OKHUCIICHHS
AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAAIEKHOCTh BELUIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUH 10
dbopMyiiaM, BUJ XUMUYECKON CBSA3H (KOBAJEHTHAs U MOHHAS) B HEOPTaHUYECKUX COETMHEHUSX;

packpsiBath cMbici Ilepuognueckoro 3akona JI. M. MenpaeneeBa: NeMOHCTPUpPOBATh MOHUMAaHUE
NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX IEMEHTOB OT UX M0JI0keHUs B [lepruoauueckoil cucteme,
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJSPHOIO Y4Y€HHUs, 3aKOHA
ABoraapo;

ONUCBHIBaTh U XapakTepu3oBaTh TabmuuHyro (opmy Ilepuonuueckoil cucTeMbl XHMHYECKHX
3JIEMEHTOB: Pa3UyaTh MOHATHS «TJaBHas nmoiarpymnmna (A-rpymmna)» u «nodounas noxarpymnmna (b- rpymma)y,
Masible U OOJbIIKE TEPHOJbI, COOTHOCUTH 00O3HAYCHHS, KOTOpbIE MMelTcs B Tabmuue «llepuoamueckas
cucrema xumudeckux siaemeHToB [[. 1. MenneneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsal sjapa, oOllee 4YHCIO IEKTPOHOB U pPACIpelesIeHHe HX 110
3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMUYECKHE peakiuu (1o
YHCIIy U COCTAaBY yUacCTBYIOIIMX B PEAKIMH BEILLECTB, 110 TEIIOBOMY 3P EKTY);

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKME CBOWCTBA BEIIECTB pAa3IMYHBIX KJIACCOB,
MIOATBEP>K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHHM COOTBETCTBYIOLINX XUMHUECKUX PEAKIIAN;

IIPOrHO3MPOBATh CBOWMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX KAau€CTBEHHOT'O COCTaBa, BO3MOXHOCTU
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAIECHNN B PA3JINYHBIX YCIOBHSX;

BBIYHCIIATh OTHOCUTEIIBHYI0 MOJIEKYJSIDHYX0O M MOJISIDHYIO MacChl BELIECTB, MACCOBYH JOJIIO
XMMHYECKOIro 3JIeMeHTa 0 (opMyJie COSAMHEHMs, MAacCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE, MPOBOAUTH
pacy€Thl 110 YPAaBHEHUIO XMMUYECKON PEaKLUu;

IIPUMEHSTh OCHOBHBIE OIEPALIMU MBICIUTEIbHOW [EATENbHOCTU - AHAIU3 U CUHTE3, CpaBHEHHE,
0000I1IeHNE, CHUCTEMATU3ALUI0, KIACCU(PUKALMIO, BBIABICHUE HIPUYMHHO-CIEICTBEHHBIX CBS3eH - i
U3Y4YCHHs] CBOWCTB BEIIECTB U XMMHMYECKHX PEAKLHI, €CTECTBEHHO-HAayYHbIE METOAbl IO3HAHUA -
HaOJI0IeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIICPUMEHT (peasIbHbIN U MBICIICHHBII);

CJIEI0BaTh MpaBUiIaM MOJIb30BaHMsI XUMUUECKON TIOCYA0M U J1aOOpaTOPHBIM 000pYAOBAaHUEM, a TAKIKE
npaBwiaM OOpalleHus ¢ BEUIECTBAMH B COOTBETCTBHM C MHCTPYKLIMSMH IO BBINOJHEHUIO JTAOOPATOPHBIX
XMMHUYECKHX OIBITOB MO IMOJYyYEHHIO M COOMpaHMIO ra3000pa3HbIX BEIECTB (BOAOPOAA U KHUCIOPOAA),

MMPUTOTOBJICHUIO PaCTBOPOB C OHpeI[CJIéHHOf/'I MacCOBOM Hoei paCTBOpéHHOI‘O BCIIICCTBA, INIAHUPOBATH U
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IIPOBOAMTH XUMHUYECKUE SKCIIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB ILEJIOUYEH M KHUCIOT C IOMOIIBIO
MH/IUKATOPOB (JTakMyC, (heHONIPTaTCHH, METUIIOPAHXK H JPYTHE).

K xoniy oOyueHnus B 9 Kjacce mpeIMeETHBIE Pe3yJbTaThl Ha 0Aa30BOM ypPOBHE JOJDKHBI OTpa)kaTh
c(OPMHPOBAHHOCTh Y O0YyUarOIIUXCS YMEHUI:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHMX NMOHSTHNA: XUMHUYECKHUM JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, MPOCTOE BELIECTBO, CIOYKHOE BEIIECTBO, BAJIEHTHOCTh, MIEKTPOOTPULIATEILHOCTD, CTENEHD
OKHCJICHUS, XUMHYECKasl peaKiysi, XUMUYECKas CBsI3b, TEIUIOBOH 3G (EKT peaknu, MOJjb, MOJISIPHBIN 00BEM,
pacTBOp, EKTPOJIMUTHI, HENIEKTPOIMUTHI, IIEKTPOIUTHYECKAs. AUCCOLMUALMS, PEaKIMU HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBeECHE, oOpaTumble u HeoOpaTUMbIe peakuumy,
OKHCJIUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE,
anoTponus, aMmpoTepHOCTh, XUMUYECKas CBSI3b (KOBAJIEHTHAs, MOHHAs, METa/NINYeCcKas), KpUCTAIIIMYECKast
pemerka, KOppO3us METalIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOM pEakUu, IPeNeiabHO JOIyCTUMAs
koHuentpauus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX IOHSATUN U NPUMEHATH 3TU IOHATUS IIPU
OINMCAaHUU BELIECTB U UX MPEBPAILEHUN;

UCIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBIIEHUs ()OPMYJI BEILECTB M YPAaBHEHUH XUMUYECKUX
peakuui;

OIIPEAEIIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX 3JIEMEHTOB B COEIMHEHUSIX Pa3IMYHOIO
COCTaBa, MPUHA/IEKHOCTh BEIIECTB K OMPENCIEHHOMY KJIacCy COEUHEHHH Mo (popmyram, BUA XUMUYECKOU
CBsI3U (KOBaJEHTHAs!, NOHHAs, METAJJINUECKasi) B HEOPraHUYECKUX COEIMHEHMAX, 3apsl MOHA TI0 XUMHUYECKOH
dopmyse, xapakTep Cpelbl B BOJHBIX pPacTBOpax HEOPraHMYECKUX COCTUHEHUH, THUI KPHCTAIIMYECKOM
PEIIETKY KOHKPETHOTO BEILIECTBA;

packpsiBath cMmblci [lepuonnyeckoro 3akona 1. . MeHaeneeBa u 1eMOHCTPUPOBATh €70 IIOHUMAaHUE:
OINMCHIBATh M XapaKTepu3oBaTh TabauuHyro (opmy llepmomuueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyath MOHATHS «JIaBHas noarpymnmna (A-rpymma)» u «nobounas noarpynna (b- rpymma)», mansie u
00JIbIIIKE MTEPHO/IbI, COOTHOCUTH 0003HAUEHHUsI, KOTOPhIE UMEIOTCS B MEPHUOJUUECKON TabIuLe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHMsI aTOMOB XUMHMUYECKUX 3JEMEHTOB (COCTaB M 3apsi sjapa, OOIliee 4YuCiIo
3JIEKTPOHOB U pacIpeieIeHUe UX MO 3JIEKTPOHHBIM CJIOSIM), OOBSACHITH O0IIKE 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB 2JIEMEHTOB U UX COEIMHEHUH B IIPEIEIax MaJIbIX IEPUOI0OB U TJIAaBHBIX MOATPYIII C Y4ETOM CTPOCHHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKUE IJIEMEHThI, HEOPraHMYECKUE BEIIEeCTBA, XUMUYECKHUE peakiuu (110
YHCIY M COCTaBY YYacTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((eKTy, 0 M3MEHEHHUIO CTEleHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

XapaKTEPU30BaTh (OMUCHIBATH) OOIIHE U CIEIIM(PUICCKIE XUMHUIECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX
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BEIIECTB, MOATBEPXKAAsi OMMCAHWE NPUMEPAMHU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIU;

COCTaBJIATh YPABHEHUS SJEKTPOJUTHUYECKON JUCCOUMALMM KHUCIOT, MIEJIOYEH W COJICH, MOJHBIE U
COKpalI€HHBIC YpPAaBHEHHS peaKIWii HOHHOTO OOMEHAa, YpaBHEGHHS pPEaKIHid, IOJTBEPKIAIONIINX
CYLIECTBOBAHUE TEHETUUECKOM CBSI3U MEXKAY BELIECTBAMU Pa3JIMYHBIX KIIACCOB;

pPacKpbIBaTh CYLIHOCTbh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUM MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca dTHX PEeaKInii;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOXKHOCTHU MPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUI B PA3JIMYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYO M MOJIAPHYKO MAacChl BELIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO dJieMeHTa 1Mo (opmysie COSAMHEHHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOpPE, MPOBOIUTH
pacuéThl O YPAaBHEHUIO XUMUYECKON PEaKIInu;

COOIOAATh MpaBUiia MOJb30BAHUS XUMHUECKON MOCY0N U TaOOpaTOPHBIM 000PYIOBaHHEM, a TAaKKe
MpaBWiia OOpaIIeHUs] ¢ BEHIECTBAMH B COOTBETCTBUU C WHCTPYKIHSIMH TIO BBITIOJHEHHIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEHIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOJUTH PEAKINH, MOATBEPKIAONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEILECTB: paclo3HaBaTh
OTIBITHBIM MYTEM XJIOpUI-, OpOMHI-, HOAUI-, KapOoHaT-, pocdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI,
KaTUOHBI aMMOHUS U MOHBI U3YyUYECHHBIX METAIJIOB, IPUCYTCTBYIOLIKME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BCIICCTB;

MPUMEHSTh OCHOBHBIC OMNEpPAIMH MBICIUTEIBHON NESITEIbHOCTA - aHAJIU3 W CHUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3aIUIO, BBISIBICHHE MPUUYMHHO-CIEACTBEHHBIX CBS3€H - JUIsi M3y4YEHUS CBOMCTB
BEIIECTB U XMMHUYECKUX PEAKIIMA, €CTEeCTBEHHO-HAYYHBIE METOJbI MO3HAHUS - HAONIOJICHUE, U3MEpPEHUE,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3aesioB U KouTtpoJbHble IIpakTnueckune JyieKTPpOHHBIE (LU (POBHIE)
n/n TeM NPOrpaMMbl Beero pa6oThI padoThI o0pa3oBaTe/ibHbIE PecypChl
Paszgea 1.
IlepBoHayajibHbIe XUMHYECKHE MOHATHS
XuMus — BakHast 001aCTh
11 €CTECTBO3HAHUS U 5 0 | bubmuoreka [JOK
’ MIPAKTUYECKOU 1eATEIBHOCTU https://m.edsoo.ru/7f41837¢c
YeroBeKa
12 BerectBa 1 xumnueckue 15 1 0 Bbu6mmorexa [JOK
peaKuu https://m.edsoo.ru/7141837¢c
Hroro no pazneny 20 !
Pazpnen 2.
BaskHeiilue npeacTaBuTe 1 HEOPraHUYECKUX BelleCTB
51 Bosayx. Kucnopoa. [lonsitue 6 0 0 bubmuoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopon. [Tonsitue o kucinorax 2 0 | Bbu6mmorexa [JOK
' U COJISIX https://m.edsoo.ru/7f41837¢
b 3 Bogna. PactBopsl. [Tonsitue 00 5 0 1 bubnuorexa [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
b4 OCHOBHBIE KJIacChI 1 1 0 bu6mmoreka [JOK
HEOPTraHUYeCKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30 2

Pa3znea 3.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Mepunoanueckuii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jeMenToB . U. MenaeseeBa. CTpoeHue aToMoOB. XHMHYECKas
cBsI3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEaKIUMN

[Iepronnueckuii 3aK0H U
11 [lepnoauueckas cucrema . 0 0 bubnnorexa [JOK
' XUMHUYECKHX 3eMenToB /1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aroma
X .
32 o:r smensio 8 1 0 Bubmorera IOK
’ CIHTCIRHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKIINN
0 0 Bbu6mmoreka [JOK
nu 15
TOTO HO pasAcTy https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpemst 3 0 0 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB I1O 63 3 3
[TPOT'PAMME
9 KJIACC
Neni/m | HaummeHoBaHHe pa3ae/ioB H TeM KoJ1M4ecTBO 4acoB JJIeKTPOHHBIE
NporpaMmbl Konrpoabubie | IlpakTnueckune | (uu¢pposbie)
Beero padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pazpnea 1.
BeniecTBo M XUMHYECKHE PeaKIUH
L1 [ToBTOpEeHME U yrirybieHue 3HaHU| 5 0 0 Bu6nuorexa [JOK
OCHOBHBIX pa3JieioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUIECKUX 4 0 0 Bubmmoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

DIIEKTPOIUTHYECKAS

IUCCOLIAALINS.

bu6mmorexa [IOK

1.3 8
XHUMHYECKHE PEAKIHU B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2.
HeMeraJiIbl 1 UX COeTUHEHUS
Ooas XapaKTepUCTHKA XUMHUYECKHX
2.1 aneMeHToB VIIA-rpynmnsl. 4 Bubmiorexa LIOK
’ https://m.edsoo.ru/7f41a636
T"anorensl
OO611as XapaKTePUCTHKA XUMUYCCKUX
2.2 351eEMeHTOB VIA-TpyImbl 6 Bubmiorexa LIOK
’ B Py ' https://m.edsoo.ru/7f41a636
Cepa u e€ coenuHeHUst
OO6m1ast XapaKTePUCTUKA XUMUIECKUX
bu6nmoreka [IOK
2.3 AJIEMEHTOB VA-Irpynmsl. 7
https://m.edsoo.ru/7f41a636
A3zot, pochop u ux coenuHeHUs
OO6m1ast XapaKTEPUCTHKA XUMUYECKHIX
2.4 a51eMeHTOB IV A-TpyIiel 8 bubmorexa LIOK
’ p{, ' https://m.edsoo.ru/7f41a636
VYriepoa v KpeMHHM U UX COSTUHEHHMSI
Htoro no pazneny 25
Paznen 3.
MeTajiibl M HX COeTHHEHHS
3.1 O61u11e CBOWCTBA METALIOB 4 Bubmmoreka [OK
https://m.edsoo.ru/7f41a636
3.2 BaxHelre MeTauibl ¥ MX COSTUHCHUS 16 Bubmmoreka [OK
https://m.edsoo.ru/7f41a636
Wroro no paznemny 20

Pazgen 4.
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XuMHs U OKPYKAOINAs cpeaa

0 0
4.1 BelecTBa u Mmatepuanbl B dKU3HHU YEIIOBEKA 3 bubmiorexa IIOK
https://m.edsoo.ru/7f41a636
Hroro no paznemny 3 0 0
0 0 bubmuoreka [JOK
O6obmerme 3 https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
IMOYPOYHOE INTAHUPOBAHUE
8 KJIACC
Ne Kosn4yecTBo yacos Jara Jy1eKTPpOHHBbIE LM POBbIE
H3yYeHHUsI
n/n Tema ypoka o0pa3oBaTejibHbIE
Bceero |Konrposabh bie| IpakTnueckn pecypebi
padoThI e padoThbl
1 [Ipeamet xumun. Pons Xxumuu B 1 0 0 bu6mmorexa [JOK
’KH3HHU 4yeJioBeKa. Tena v BelecTsa https://m.edsoo.ru/ff0d210c
2 ITonsarue o MeTOMax MO3HAHUS B ! 0 0 bu6mmoreka [JOK
XAUMUAA https://m.edsoo.ru/ff0d227¢
0 0
. sz'l.BI/IJ'Ia ga6OTBI B na60é)aT0p1/m u 1 Bubmorexa LIOK
TPUEMBI ODPATICHHA € IADOPATOPHEIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHNEM
4 YucThle BEIIECTBA U CMECH. 1 0 0 bubmuoreka [JOK
Cnioco0bl pazeneHus cMecei https://m.edsoo.ru/ff0d26ca
;| mion e || 1
. pHuMep https://m.edsoo.ru/ff0d28c8
MOBAPEHHOM COJIN)»
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK

6 ATOMBI U MOJIEKYJIbI
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKUE 3JIEMEHTHI. 3HAK! Bu6mmoreka [IOK
(CHMBOJTBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClOKHBIE BEIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIAPHOE YUEHHE brbmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. B OK
10 Xumnueckas popmyina. BaneHTHOCTD nosmoreka L
https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JICMEHTOB
1 OTHOCuUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENBHAS MOJICKYJIIPHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 107151 XUAMUYECKOTO bubnmoreka [JOK
3JIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350¢
13 KomngectBo BemecTBa. Moiib. bubmmorexa [JOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 dusnyecKre U XUMUYECKHUE SABIEHUS. bubnmoreka [JOK
XuUMHYECKast peaKius https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKH ¥ yCIOBHSI IPOTEKAHUS Bu6mmorexa [JOK
XUMUYECKUX PEaKIIN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MacChl BELIECTB. bubnmoreka [JOK
XUMHYECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88
Brruncnenus KonmuecTBa, Macchl
bu6mmorexa [JOK
17 BEIIECTBA 110 YPABHEHUSIM

XUMHYECKUX PEaKIui

https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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Knaccudukanus XuMu4ecKux

18 €aKIuii (coequHe a3JIokKe bubmorexa LIOK
KIUH WHEHHUS, PA3IIOKEHHSI
peardi g P ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6mmoreka [{OK
19 sHIMKIIoneaucT. O6001IeHNE
. https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIHSI 3HAHHA
20 KonTponbnas padorano teme Bu6uoreka [OK
«BemrecTBa 1 XUMUYIECKUE PEAKITHIDY https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. Cocras
Y bu6mmoreka [JOK
21 Bo3nyxa. Kucinopon — snemeHT u
https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCIIOpOJia (peaKIuu OKUCIICHUS bubmorexa OK
e ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 06 okcumax
CnocoOsI MoNy4eHHs KHCIopoia B
bu6mmoreka [{OK
23 1a60paToOpUn U MPOMBIIILICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
Tennosoii 3¢ pext xummuueckon
ha peaKIu, MOHITHE O bu6mmoreka [{OK
TEPMOXUMHYECKOM ypaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMHUYCCKHIX PEaKIUIX
T .
55| Sampmeese soucysa crovotu e brmiorexa LOK
P AV, https://m.edsoo.ru/ff0d4c4a
NpeI0TBPAILICHHS
26 «[Tonyuenue u cobupanue Butmotexa [IOK
KHCJIOpPOJ1a, U3YYEHHUE ETO CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
7 Bomopoa — 3neMeHT u ipoctoe Bu6mmorexa [{OK

BemecTBo. Haxoxaenue B mpupoie

https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

hs Pu3nyuecKue 1 XMMUYECKHE CBOMCTBA bubnuorexa HOK
Bojiopoja. [IpumeHeHue Bojopoia https://m.edsoo.ru/ff0d4dd0
29 ITonsATHE O KMCIOTAX M COJISIX bubmmorexa LHOK
a T https://m.edsoo.ru/ff0d50d2
30 Crioco0b! MIOJIy4€HHUs BOAOPOa B Buoauoreka 1HOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas paboTaro Teme
bu6morexa [JOK
31 «ITomy4enne u cobnpanue BoI0po/a,
. https://m.edsoo.ru/ff0d4{42
U3y4EHUE €r0 CBOMCTBY»
1 Momnsipablii 00bEM Ta30B. 3aKOH Bu6mnoreka [ITOK
ABorajipo https://m.edsoo.ru/ff0d542¢
. Beruucnenus 00béMa, KoIM4ecTBa Bubmiorexa [[OK
BEIlecTBa Tasa 1o ero HSBeCTH?My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Borunciaenust 00bEMOB ra3oB 110
bu6mmoreka [IOK
34 YPaBHCHUIO PCaKLIMKU HA OCHOBE
N . https://m.edsoo.ru/ff0d5708
3aKOHA 00bEMHBIX OTHOIIICHHI I'a30B
35 ®u3ndecKknue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [TorsiTue 06 bubmuoreka [JOK
WHANKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBopuTeb.
37 HacpimeHHble 1 HEHacChIIIEHHbBIE bu6mmoreka [IOK
pactBopbl. MaccoBast 107151 BelllecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTudeckas paboTa 1mo Teme
parchiecicas pabota Ho e bubnunorexa LIOK
38 «ITpuroroBieHue pacTBOPOB ¢

OIpeIEeIEHHON MaCCOBOM 0JIEH

https://m.edsoo.ru/ff0d5eba
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PACTBOPEHHOIO BEIIECTBAY

39 O6061menue o Teme «Kucnopoz. bubnmnoreka [JOK
Bonopon. Boxa» https://m.edsoo.ru/ff0d6342
10 OKcupl: cocTaB, KitacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I -
41| soscnommu, ocnosmax n aporepix bubmrotesa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoOBaHUsI: COCTaB, KilaccuuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [lonyuyeHne u xuMu4ecKue CBOMCTBA bubnuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
14 Kucnotsl: cocras, kimaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
4s [TonyueHue u xumu4eckue CBOMCTBa bubnuoreka IIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,
46 CIOCOOBI MOJTyYEHUs, XUMUUECKHE buGimorexa [IOK
N ’ https://m.edso0.ru/00ad9474
CBOMCTBA
Pemienue skcriepuMeHTaIbHBIX 32124
bu6morexa [JOK
47 1o TeMe «OCHOBHBIE KJIACCHI
. https://m.edsoo.ru/00ad9b7¢
HEOPTraHUYECKUX COCAUHCHUI
48 I'eHeTHuecKas CBA3b MEXITy KIaCCaMH Bbubmmoreka [IOK
HEOPraHWYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
1o O06o001IeHNe U CUCTEMAaTH3AIUS bubanoreka IIOK

3HAHUU

https://m.edsoo.ru/00ad9cb2
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KoHnTtponbhas pabora 1o Teme

bu6mmoreka [JOK

50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKU KIACCUPUKALIUN
bu6mmoreka [{OK
51 XUMHUYECKUX IJIEMEHTOB. [ToHsITHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAxX CXOJHBIX 3JIEMEHTOB
[lepronnueckuii 3aK0H U
bu6mmoreka [{OK
52 Hepnozmqecxaﬂ CHUCTEMA XUMHUYECCKUX
https://m.edsoo.ru/00adasS2c
sanemenToB /I. 1. Meneneera
53 Ilepuoapl, rpynnbl, DOATPYIIIbLI buGnnorexa [IOK
P > TPYIIEL by https://m.edsoo.ru/00ada52¢
54 Crtpoenne atomoB. CocTaB aTOMHBIX bubmmorexa [IOK
siaep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue IJICKTPOHHBIX 000JIOYEK
N bubmuoreka [JOK
55 aToMOB 3jeMeHTOB [leproandeckoi
https://m.edsoo.ru/00adabbe
cuctemsl J. 1. MenaeneeBa
XapakTepucTruka XUMHYECKOTO
56 JJIEMEHTa TI0 €ro TOJIOKEHHUIO B Bu6mmorexa [{OK
[lepuoanueckoit cucreme JI. U https://m.edsoo.ru/00ada824
MenpaeneeBa
3nauenue [lepuoauveckoro 3akoHa
57 JUTSL Pa3BUTHUS HAYKU U IPAaKTHKU. []. bubmuoreka [JOK
N. MenpeneeB — yu€Hblii, earor u https://m.edsoo.ru/00ada96e
rpaXXIaHUH
58 O0o00mIcHNEe ¥ CUCTeMaTH3aIUs bubmuoreka [JOK
3Hanu# / KontponsHas pabora https://m.edsoo.ru/00adb33c
59 Crtpoenue atoma. XUMHUYECKast bubnuotexa [IOK
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CBSI3b» https://m.edsoo.ru/00adb486
60 DIIEeKTPOOTPULIATETLHOCTH AaTOMOB 1 bu6nmoreka [JOK
XUMUYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
61 HMonHas xuMu4ueckas CBsizb 1 https://m.edsoo. ru/00adac34
& KoBasieHTHas noJsipHAast XUMAYECKAST ! bubmmorexa [JOK
CBsI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenomisipHas 1 bubmuoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
Bbu6morexa [JOK
64 CreneHy okuceHi ! https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEILHBIE 1 bubnmoreka [JOK
peaKkuu https://m.edsoo.ru/00adb076
66 OKuCIUTENN U BOCCTAHOBUTEHN 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
O0001IeHre U CUCTEMAaTU3 AL EuG LOK
. nOIMoTeKa
67 3HaHUM 110 TeMe «CTpOeHHE aToMa. 1 https://m.edsoo.ru/00ad9ch?
XuMHUYECKasi CBA3b)
63 . O60011eHe 1 cuCcTEeMaTU3aLUs ! bubmmoreka [IOK
3HaHUN https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I1O 68

[NPOI'PAMME
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9 KVIACC

KoauuyecTBo yacoB

DJIeKTpOHHbIe U poBbIE

Kontponbubie | IIpakTtuyeckue | Jara 00pa3oBaTe/IbHbIe pecypehl
Ne n/m Tema ypoka Bceero
padoThbI padoThbI U3yYeHUs
IlepuoauuecKuii 3aKoH. 0 0
[lepuoanueckast cucrema bubnuoreka [IOK
XUMHYECKHX 3aeMeHToB /1. 1. I https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B U3MCHEHUHT 0 0
CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1 bubmmorexa LHOK
i https://m.edso00.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Kiaccudukamnus u HoMeHKIIaTypa 1 0 0 bubmuoreka [JOK
HEOPTaHUYECKUX BEUICCTB https://m.edsoo.ru/00adb7e2
Bunel XUuMHUYECKON CBSI3U U THIIBI ) 0 0 bu6mmoreka [IOK
KPUCTAIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
«[loBTOpEHNE U yriTyONeHne 3HaHU I 0 0
OCHOBHBIX pa3JIesioB Kypca 8 1
KJ1acca»
Knaccudukanus XuMuaeckux 1 0 0 bubnuoreka [IOK
peakuuii mo pa3InYHbBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
TToHATHE O CKOPOCTH XHMHYECKOMH 0 0
peaKIuH. HOHSII")FI/IG 0 TOMOTCHHBIX U 1 Bubamorexa [OK
https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKITHSIX
[ToHsITHE O XUMHYECKOM 0 0
paBHOBecHH. PaKTOPBbI, BIUSIOLINE bubnuoreka [IOK
Ha CKOPOCTh XUMHYECKOW PEaKIuu 1 ! https://m.edsoo.ru/00adc28c
TIOJIOKCHUE XUMHUYECKOTO
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paBHOBECHS

XJiopa

9 OKuCIUTENBHO bubmmorexa [JOK
BOCCTAHOBUTEIILHBIE PEAKITUU https://m.edsoo.ru/00adcade
T o
10 cotatum, Cniic 1t caaG bGmiorexa LIOK
A HHALUTL https://m.edsoo.ru/00adcd68
ANEKTPOIIUTHI
11 Honnble ypaBHEHUS peaknid bubmorexa HOK
yP peakl https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIIOT U
1 OCHOBAHM B CBETE MPECTABICHUIN bubnuorexa [JOK
00 PIIEKTPOTUTHIECKON https://m.edsoo.ru/00add5d8
JUCCOIMAIIAN
X - -
N
e N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOM TUCCOLIUAIIH
14 [TonsiTHe 0 ruaposIU3e coei buGmnorexa [IOK
https://m.edsoo.ru/00add9d4
5 O06o00meHre B CUCTeMaTH3aIUs Bu6morexa [{OK
3HaHUN https://m.edsoo.ru/00addd12
16 «Penienue sxkcriepuMeHTaIbHbIX bubnuorexa [JOK
3a1a9» https://m.edsoo.ru/00addbfa
17 KontponbHas paborta o teme bubnmnoreka [[OK
«DNEKTPOIUTHICCKAS JUCCOITHAITHS. https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIUU B paCTBOPAX»
OO01mas XxapakTeprCcTHKa raJoreHOB.
B P P N bubmuoreka [JOK
18 XUMUYECKUE CBOMCTBA Ha MPUMEPE

https://m.edsoo.ru/00addfe2
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Xnoposogopon. ConsiHast KHCIOTa,

bu6mmoreka [JOK

19 XMMHUYECKHE CBOICTBa, MOJyUYEHUE,
Y https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuyeckast padota Ne 2 o teme
. bubnuorexa [JOK
20 «llomyyenne  CONIIHOM  KHCIIOTHI,
N N https://m.edsoo.ru/00ade348
M3y4YeHHE €€ CBOMCTBY
Brruncnenus 1o ypaBHEHHSIM
21 XUMHUYECKHUX PEAKIIMU, €CIIU OQUH U3 bubmmorexa LIOK
PEAKIUH, https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
by OO6mias xapakTepucTHUKa JIEMEHTOB Bu6muorekxa LIOK
YV XA-rpymibl https://m.edsoo.ru/00ade64a
AnoTponHble MOIU(MUKALIUU CEPHI.
% HaxoxneHnue cepsl ¥ €€ COeIUHEHUN bubmmoreka [IOK
B IIpupoie. XMMHUECKHUE CBOICTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoaopoi, CTpOCHHE,
bu6morexa [JOK
24 (hU3MYECKre U XUMHUICCKHE
. https://m.edsoo.ru/00ade802
CBOIiCTBa
Oxcunpl ceprl. CepHas KHCIOTa,
hs o HRL P P bubnuoreka [IOK
WU3UYECKUE U XUMUYECKHE
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMHUYECKUE peaKinH, JeKallre B
OCHOBE MPOMBIIIIEHHOTO Crocoba
b6 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaroIIE Cpeabl COCTUHEHUSIMU
cepsl
27 Brraucnenue MaccoBoi 101H bu6mmoreka [JOK
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BBIXO/Ia IPOAYKTa peaKInu

https://m.edsoo.ru/00adec8a

OO11ast XapaKTepHCTUKA HIIEMEHTOB
VA-rpynmnsl. A3or,

bu6mmoreka [{OK

28 aCIIPOCTPAHEHUE B IPUPOJIE,
Pactipoctp PP https://m.edsoo.ru/00adeeca6
¢bu3nvecKkue 1 XUMHYECKHUE
CBOMCTBA
AMMHUak, ero pu3ndecKue u
29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
 THOTLY https://m.eds00.1ru/00adf004
pUMEHEHHE
[IpakTuueckas padbota 1o reme
30 «ITomyuyenne ammuaka, u3y4eHue Eubmorexa TOK
. https://m.edsoo.ru/00adf180
€r0 CBOMCTBY»

31 A3OTHas KHCIIOTA, €€ PU3HIeCKHue U bubnuorexa [JOK
XHUMUYECKHUE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHS B KAUECTBE MUHEPAITBLHBIX

. bu6mmoreka [IOK
32 yaoOpeHuit. Xumudeckoe
. https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAOMIEH CpeIbl
COCTMHEHUSMH a30Ta
®ochop. Oxeua pochopa (V) u
dop docopa (V) bu6mmoreka [IOK
33 (dbocdopnas kucnora, puznvecKue u
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, TOJTYICHHE
HcnonszoBanme pocharos B

14 KaueCTBE MUHEPAJIbHBIX yI00pEHUI. bubmuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIIbI https://m.edsoo.ru/00adfc20
tdocharamu

35 Yraepon, pactipocTpaHEHHE B bubmuoreka [{OK

npupoje, Gpu3nvIecKue u

https://m.edsoo.ru/00adfd9c
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XUMHYECKUE CBOMCTBA

Oxkcupsl yriepona, ux Gu3nueckue u
XUMHUYECKUE CBOUCTBA.

bu6mmoreka [{OK

36
DKOJOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OkcuaoM yriepoaa (IV)
N bubmuoreka [JOK
37 VrojpHas KUCIIOTa U €€ COMn
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora mo Teme
"ITosrydyeHune yriekuciioro rasa. bubnnorexa [JOK
38
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
IIepBoHavanbHEIE TOHSATHUSI 00
39 0 pa ec eIIlecTBaX Kak O Buomorexa LIOK
TaHWYECKUX BEIECTBAX KaK
p https://m.edsoo.ru/00ae054e
COCIMHCHUSX YIJIepoaa
40 Kpemnuii u ero coenHeHus bubmmorexa [OK
https://m.edsoo.ru/00ae080a
Pemenne sxcnepruMeHTaTBHBIX
41 3a7a4 1o TeMe «Bakuenmnine Bubnnorexa LIOK
https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COETUHEHUS
KontponbHas paborta o teme
42 «BaxHeHIe HEMETAIUTBI ¥ BX Bubnnorexa LIOK
https://m.edsoo.ru/00ae0el 8
COEIMHEHUD
OO6mias xapakTepucTuKa
XUMHUYECKHUX DIIEMEHTOB —
bu6mmorexa [JOK
43 MeTau1oB. MeTaiuindeckast CBSI3b U

METaJUNINYECKas KpUCTAIINYECKas
pemérka. Pu3nuecKkue CBOMCTBa

https://m.edsoo.ru/00ae103e
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METAJIJI0B

XUMHUYECKHE CBOMCTBA METAJIJIOB.

bu6mmoreka [JOK

a4 I7eKTp OXHI\:[H%CKHH PAA https://m.edsoo.ru/00ael 156
HaIpPsDKCHUN METAJIJIOB
O06m1re crocoObl MOTyYeHHS
MeTtaioB. CriiaBel. Beraucienus mo
45 ABHEHMSIM XHMMHYECKUX PEaKIHit Bubmiorexa LIOK
P peaKIH, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
pUMECH
16 N bubmuoreka [JOK
OHATHE O KOPPO3HH METATLIOB https://m.edsoo.ru/00ael1278
Bbu6morexka [JOK
47
Hlenoursie MeTamet https://m.edsoo.ru/00ae14b2
48 OKCHUbI U TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[{emouHO3eMENbHBIC METAILIIBI - bubmmorexa [JOK
KaJIbIIUH ¥ MarHui https://m.edsoo.ru/00ael5e8
50 BakHeie coeMHESHUS KaTbIUs bu6morexa IIOK
https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U cUCTEMATHU3AIINSA
3HAaHUU
5) JK€cTKOCTh BOABI U METOBI €€ Bu6muorexa IIOK
yCTpaHEeHHUs https://m.edsoo.ru/00ae1886
53 [TpakTudeckas padora «KEcTKOCTh Bu6muorexa IIOK
BOJIbI U METO/BI €€ yCTpaHeHUs" https://m.edsoo.ru/00aelae8
54 N — bubmuoreka [JOK

https://m.edsoo.ru/00aelc64
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55 AmMdoTepHbIe CBONCTBA OKCHAA U Bu6mamorexa [ITOK

THAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK

>6 Keneso httos://m.edS(I_(I).ru/Oanld%

57 OKCHIBI, TUAPOKCUJIBI U COJTH Bu6nuorexa [{OK
xenesa (II) u xenesza (11I) https://m.edsoo.ru/00ae35e6
O000111eHNE U cUCTEMATHU3 AL

>8 3HAaHHUU
Pemrenne sxcnepruMeHTaIbHBIX

59 3a7a4 o Teme «Bakueiimnime Eubmiorexa HOK
METAITL H HX COSHHEHHMS https://m.edsoo.ru/00ae3de8
Boruncnenus o ypaBHEHUSAM
XUMHYECKHUX PEaKIUi, eI OJIUH U3

60 pEareHToB J1aH B U30BITKE WU bubnnorexa [JOK
COJIEPXKUT NpumMecH. Boruncnenus https://m.edso0.ru/00ael1750
MacCOBOM JOJIM BBIXO/1a TPOIYKTa
peaxkuu
KoHntponbHas paborta 1o teme

61 «Baxneiiire MeTamIbl U UX
COCTMHEHUS

6 BemecrtBa u maTepuansl B Bu6mmoreka [IOK
MMOBCEAHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50

63 XUMHUYECKOE 3arpsA3HEHNE bubnuorexa [JOK
OKpYyXarorieu cpeasl. Poib Xxumun B https://m.edso0.ru/00ae3£50
PEIICHUH 3KOJIOTHYECKUX MPoOIeM

64 XHUMHYECKOE 3arpsi3HEHUE Bu6nmoreka [JOK

OKpyXaroliei cpeabl. Ponb xummun

https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

B PEILIEHUH SKOJOTHUYECKHUX MpolIeM

65 O0600611eHre U cucTeMaTH3aIHs . bubmmnorexa IIOK

3HAHUHI https://m.edso0.ru/00ae4270
66 O06o001IeHre U CUCTEMaTH3AITUS . bubmmoreka IJOK

3HAHUH https://m.edsoo.ru/00ae0d0a
67 O060011IeH1E U CUCTEMATU3ALIHS ! bu6mmoreka [JOK

3HAHUHI https://m.edsoo.ru/00adb33c
68 O0o0mmenne M CcUCTEMATH3ALNS ! bubmuoreka [JOK

3HAHHUU https://m.edsoo.ru/00ad9cb2

OBILEE KOJIMYECTBO YACOB I10 63

[NPOI'PAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

NPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM

8 KJIACC

OBPA3OBATEJBHOM ITIPOT'PAMMBI

Kox nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus

1

Ilo Teme: «HepBOHa‘IaHBHHC XUMHNYCCKHC ITOHATHA

1.1

pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTHH: aTOM, MOJIEKYJa,
XAMHYECKUH OJIEMEHT, IPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOTHOPOIHAs), BAJCHTHOCTb, OTHOCHUTEIbHAs ATOMHAs U
MOJIEKYJISIpHasi Macca, KOJIMYeCTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi 0JIsi XHMHYECKOrO 3JIEMEHTA B COCAMHEHHH, MOJLSIPHBIH 00BEM,
XUMUYECKasi peaklusi, KJIacCU(PUKALM PpEaKIHil: peakiuud COeTUHEHUs,
peaKkMy PAa3JIOKEHUs, PEaKIUH 3aMEIICHUS, peakiu OOMEHa, 9K30 - H
SHIOTEPMHUUYECKUE PEAKINH, TeTUIOBOH 3(pdeKT peakmmu, pacTBOp, MaccoBasd

JI0J1s1 BellecTBa (IPOIEHTHAsI KOHILIEHTPAIHs) B PacCTBOPE

1.2

HWIITIOCTPUPOBATH B3alMOCB3b OCHOBHBIX XHMMHYECKHX TIOHATHH WU

IMPUMCHATH OTU MMOHATHA IPU OITMCAaHUK BCIIECCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BaTh XUMHUYCCKYTIO CUMBOJIUKY IJII COCTABJICHU A (bOpMyJ'I BCIICCTB U

ypaBHEHUN XUMHUUYECKUX PEaKIui

1.4

PAaCKpbIBATh CMBICI 3aKOHOB COXPAaHCHUA MACCHI BCUICCTB, MOCTOAHCTBA

COCTaBa, AaTOMHO-MOJICKYJIAPHOTO YYCHH, 3aKOHA Asor aapo

1.5

OIMPECACIIATh BAJICHTHOCTD ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCAUHCHUAX

1.6

KJIaCCU(PHULIMPOBATE  XUMHUYECKUE PEAKIUU (10 YHCITY M COCTaBY

Y4acCTBYIOLIUX B PEAaKIMH BELIECTB, MO TEIII0BOMY 3D heEKTY)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MaCChl BCIIICCTB

1.8

BBIYHCIISITH  MAacCOBYIO JIOJIO XHMHYECKOTO OJJIEMEHTa 10  (opmylie

COCIMHEHMS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEUIECTBA B paCTBOPEC

1.10

MNPUMCHATL C€CTCCTBCHHOHAYYHBIC MCTOABLI IIO3HAHUA - Ha6JHOIIeHI/IC,

M3MEpeHne, MOICTTUPOBAHUE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN )

ITo Teme: «BaxxHeime NpeacTaBUTEIN HEOPTaHUYECKUX BEILLECTBY

2.1

PacCKpbIBATb CMbBICI OCHOBHBIX XUMHUYCCKHUX MOHSATHUH: OKCHJI, KUCJI0Ta,

OCHOBAHHUE, COJIb

2.2

OIpCACIATE  IMPUHAMJIC)KHOCTH  BCIICCTB K OHpCZIGJ'IéHHOMy KJ1accy
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coeMHEeHuH 1Mo popmynam

23

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPraHNYCCKUC BCIICCTBA

24

XapaKTCPU30BaATh (OHI/ICBIBaTB) O6H_II/Ie XUMHYECKHE CBOMCTBA BEILIECTB
Pa3JINYHBIX KIIACCOB, IOATBEPIKAASA OTIMCAHUC ITPUMCPAMU MOJICKYJIAPHBIX

YpaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIUI

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOXHOCTU IPOTEKAHMS XUMHUYECKHUX IPEBPALICHUIN B

PA3IMIHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBHJIaM IOJIb30BAaHUS] XUMHUYECKOU TIOCYI0M U TAOOpaTOPHBIM
o0opyioBaHHMEeM, a TakXke IIpaBWIaM oOOpallleHus C BelIeCTBaMU B
COOTBETCTBUM C HWHCTPYKUMSIMA MO  BBIMOJHEHHUIO  JTAOOpATOPHBIX
XMMHUYECKHX OIBITOB I10 NMOJIyYEHHIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(Bomoposa ¥ KHUCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIpPEAeIEHHON
MaccoBOM J10JIell pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATb U IPOBOJIUTH
XMUMHUYECKHE SKCIIEPHUMEHTHI 10 PACIIO3HABAHMUIO PACTBOPOB IIEIOYEH U

KHCIIOT C TIOMOIIBIO HHIUKATOPOB (JIakMyc, (heHompTaaenH, METHIOPaHXK H

JpyTHUE)

2.7

MPOBOAUTH PACUYETHI IO YPABHEHUIO XUMUYECKOM peakiuu

ITo Teme: «Ilepmonnueckuit 3axkoH u Ilepuonnueckas cucreMa XUMHYECKUX
anemeHtoB JI. M. Menneneesa. CrtpoeHue aTtomMoB. XHMHUYECKas CBS3b.

OKHCITUTEIEHO-BOCCTAHOBUTEIBHBIC PCaKum»

3.1

pacKpblBaTb CMBICI OCHOBHBIX XHWMHUYECKHMX TMOHSATHH: sIpO  aToMma,
AJICKTPOHHBIN CJIOW aToMa, aTOMHAs OpOUTaIIb, paANyC aToMa, XUMHYECKast
CBSI3b, MOJIIpHAst n HEMoJIsIpHAas KOBaJICHTHAs CBSI3b,
ANEKTPOOTPHUIIATEIIBHOCTh, HOHHAS CBSI3b, UOH, KaTUOH, aHHOH, CTENIECHb

OKHUCJICHUA

32

KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHWYECKUEC JJIEMECHTHI

33

OIMCHIBATh U XapaKTepU30BaTh TabIMuHYyI0 popmy Ilepuonnyeckoii cucrembl
XUMHUYECKHUX HJIEMEHTOB: paznuyaTh TMOHSTHUS — «TJIaBHAs
noarpynna (Arpynmna)» u «mnobounas noarpynmna (brpymma)y, «Mamsie» u

«00IBIIKEY TEPUOJIbI

3.4

packpbiBath  cmbicn  [lepumommueckoro  3akona .M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAaHHE TEPUOJUUECKON 3aBHUCHUMOCTH CBOWCTB

XUMHUYCCKUX 3JICMCHTOB OT UX ITOJIOXKCHUA B Hepﬂonmqe(:Koﬁ CHUCTEMCE

3.5

COOTHOCHUTH 0603Ha‘-IeHI/I$I, KOTOPBIC UMCIOTCA B TaGJII/ILIG «HepnoanquKaﬂ

cucteMa XuMuieckux sneMeHToB J[.M. MenpaeneeBa» ¢ 4MCIOBbIMU
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XAapPaKTCPUCTHKAMHA CTPOCHUS aTOMOB XUMHUUYCCKHX 3JICMCHTOB (COCTaB u
3apsna saapa, 0611_[66 YHUCJIO BJICKTPOHOB U PACIIPCACICHUC UX I10

AIIEKTPOHHBIM CJIOSIM)

3.6

ONpEeaACIIATh CTCIICHb OKHUCJIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCIUHECHUAX

3.7

OTIPENIETISATh BUJ] XUMUYECKON CBSA3H (KOBAJICHTHASI U MOHHAS) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KJIACC

Koa nmposepsiemoro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBIC PE3YJIbTAaThI 0CBOCHUA OCHOBHOM
Oﬁpa?aOBaTeJ]bHOﬁ nmporpaMmMsbl OCHOBHOT'0 o01Iero 06p330BaHI/Iﬂ

1

ITo Teme: «BemiecTBo U XUMHUecKas peaKkus»

1.1

pacKpbiBaTb ~ CMBICI ~ OCHOBHBIX ~ XHMHUYECKHUX  IOHSTHUH:  pacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, SJIEKTPOIUTHUECKAs AUCCOLUALMS, PEaKLUU
MOHHOTO0 OOMEHa, KaTajiu3aTrop, XMMHUYECKOe paBHOBECHE, OOpaTHUMbIE U
HeoOpaTuMble  PEaKLUH, OKHCIUTEIIbHOBOCCTAHOBUTENILHBIE — PEAKLUH,
OKHCJIUTENb, BOCCTAHOBUTEND, OKUCIIEHUE M BOCCTAaHOBJIEHHUE, AJNIOTPOIMSI,
aM(OTEepHOCTh, XUMUYECKasl CBA3b (KOBAJEHTHAs, HOHHAsI, METAIIIMYECKas),

KpUCTaJIJINYECKasi peléTKa, CIIaBbl, CKOPOCTh XUMUYECKOW peakluu

1.2

HWITIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUUECKHUX ITOHATHHN 1

NPUMCHATD 3TU IMOHATHA ITPU OIIMCAHWHU BCIICCTB U UX HpeBan_IeHI/Iﬁ

1.3

COCTaBJIATH YpaBHCHUA BHGKTpOJIHTHIIeCKOﬁ Jucconranuu KHUCJIOT,
menoqeﬁ u coneﬁ, IIOJIHBIC U COKpaIJ_IéHHLIe YpaBHCHUA peaKI_II/Iﬁ HOHHOI'O

oOMeHa

1.4

PacCKpbIBaTh CYIIHOCTb OKHUCJIMTCIbHO-BOCCTaAHOBHUTCIIBHBIX peaKI_II/If/’I

MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OajlaHCa ATHX peaKIuii

1.5

IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH

Ilo Temam: «HemeTaiuibl M UX COeAUHEHUA» U «MeTalJIbl U UX COEIUHEHUI»

2.1

XapaKTEepU30BaTh (OMUCHIBATh) OOIINE U CICITU(PUICCKIE XUMUUYECKHE
CBOMCTBa IMPOCTBIX U CIIOKHBIX BCUICCTB, IIOATBCPIKAAA ONMMCAHUC TPUMEpAMU
MOJICKYJISIPHBIX ¥ HIOHHBIX YPaBHEHUH COOTBETCTBYIOUIMX XUMHYECKUX

peakiuit

22

COCTaBJISITh YPABHEHUS PEAKIINH, TOATBEPKIAIOIINX CYIIECTBOBAHUE

TCHETHUYCCKOM CBS3U MCXKY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHH,

BO3MOXXHOCTH IIPOTCKAHUA XUMHUUYCCKHUX npeBpameHm‘/'I B pa3JIMYHBIX

40




YCIOBHSIX

24

CJICIOBATh MPABUIIAM TIOJIB30BAHUS XUMUYECKON ITOCYI0H 1 TaO0OpaTOPHBIM
00opy0BaHNEM, a TAaK)KEe TIPABHIIaM OOPAIEHUS C BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIUAMU 110 BBIITOJIHCHUTIO JIaGOpaTOpHBIX
XUMHYECKHX OIBITOB IO MOTYYSHHIO M COOMPAHUIO Ta3000pa3HbBIX BEIECTB

(aMmMuaKa 1 yriIeKUCIIOro rasa)

2.5

IIPOBOJUTH PEAKLIMH, TOATBEPKIAIOIINE KaUECTBEHHBIN COCTaB Pa3InYHbIX
BELIECTB: paclO3HaBaTh OINBITHBIM MMYTEM XJIOpUA-, OpOMU, UOU,
kapOoHar, ocdar, cunukar, cynbdat, THIPOKCUINOHbI, KATHOHBI AMMOHMS,
WOHBI U3YyYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX

HCOPTaHNYCCKUX BCIICCTB

ITo TeMe: «XuMUA U OKpykKaromiasi Cpear»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XuMH4Yeckux noHsatuil: [1JIK Bemecrtsa;

KOppO3Hsl METAJUIOB

32

IPUMEHSTH OCHOBHBIE OIEPAIlUH MBICIUTEIBHOMN IEATCILHOCTH - aHAIU3
CUHTE3, CpaBHEHHE, 0000IICHIE, CUCTEeMATHU3AIIHNIO, BBISIBJICHUE TIPUIMHHO -
CIIEJICTBEHHBIX CBSI3CH - IS H3YYEHHUS CBOMCTB BELICCTB U XUMHUECKUX
peaKHHﬁ; eCTCCTBeHHOHayLIHI)IC METOABI ITO3HAHUS - Ha6J'IIOZ[€HI/I€,

U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peaibHbIA U MBICTICHHBIH )

IMPOBEPSAEMBIE HA OI'2 110 XUMHWU TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIEI'O

OBPA30BAHUA

Koa nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJibTaTaM 6a30BOr0
YPOBHSI 0CBO€HMSI 0OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAaGMOCTH  SIBJIGHUM  TPUPOJBI, TOHUMAaHHE OOBEKTHBHON
3HaYMMOCTH OCHOB XMMHUECKOW HAyKH KaK 00JacTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, KOMITOHEHTa OOIIeH KyJIbTYphl U MPAKTHUECKON
JesITeIbHOCTH Y€JIOBEKa B YCIOBUSAX COBPEMEHHOT0 O0IIeCTBA; TIOHUMaHHUE

MCCTa XUMUHU CPCIU APYTUX €CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX METOJaX MO3HAHUSA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TEOPCTUICCKUX METOJAaX UCCIICAOBAHUA BCUICCTB U U3YUCHUA XUMHUYCCKUX
peaKuHﬁ; YMCHHUEC UCII0JIB30BATh MOACIIN JJI 00BSICHEHHS CTPOCHUA aTOMOB

" MOJICKYJI
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1.3

0 cdepax npodeccCHOHATHHON NEATEeIbHOCTH, CBS3aHHBIX C XUMHUEH H
COBPECMCHHBIMU TEXHOJIOTUAMU, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XUMHYECKOU HAYKH, YTO MO3BOJIUT OOYYAIOIIUMCS pacCMaTPUBATh XUMHIO KaK
chepy cBoeit Oymymiet npodecCHOHATBHOM IEATEILHOCTH U CHCNAThH
OCO3HAHHBIN BBIOOP XUMHUU KaK MPO(UIBLHOTO MpeaMeTa MpU Mepexoae Ha

YPOBEHB CPEIHEr0 0011Ier0 00pa3oBaHus

Brnanenne crucreMod XMMHYECKUX 3HAHUU M YMEHHE NPUMEHATh CHCTEMY

XUMHNYECKUX 3HaHI/II\/II, KOTOpas BKIIIOYACT:

2.1

BOKHEUIIINE XUMUYECKUE TMOHATUS: XUMHUYECKUHN DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, NPOCTOE M CIIOKHOE BEIIECTBO, OAHOPOJHAS M HEOJHOPOIHAS
CMeChb, OTHOCHUTEJIbHBIE aTOMHAs W MOJICKYJISIpHAsE MAacChl, KOJHYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBI 00BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJb (CpemHsisi), XUMUUYECKasi peaKIlus, PeakiMu COCTUHEHUS,
peaKIMK PA3I0KEHHUS, PEaKIMU 3aMEIICHHs, PEaKIMd OOMEHa, TEIJIOBOU
a3 deKT peakiuu, 3K30- U SHIOTSPMHUYCCKHE PEaKIMU, PacTBOpP, MAccoBasd
JIOJISl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MAacCoBas J10JIs U MPOLIEHTHAs
KOHIICHTpAIIMs BEIIECTBA B PACTBOPE, SAPO aTOMA, JIEKTPOHHBIHN CIION aToMa,
aTOMHas opOuTanb, paguyc aromMa, BaJICHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKAsl CBS3b, JJIEKTPOOTPUIIATEIILHOCTh, TOJISIPHAST M HEMOJIApHas
KOBaJICHTHAsI CBsA3b, HOHHAS CBSA3b, METAJJIMYECKAsl CBS3b, KPUCTAJUIMYECKAS]
peméTka (aToMHas, MOHHASA, METANTMYECKasi, MOJIEKYJIsIpHasi), MOH, KaTHUOH,
AQHHUOH, DJJICKTPOJMT W HEANEKTPOIUT, DJICKTPOJUTUYECKAs IAUCCOIMAIIMS,
peaknuu HMOHHOTO OOMEHa, OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PEaKIIHH,
OKHCJIUTENIb U BOCCTAHOBUTENh, OKUCIICHUE U BOCCTAHOBJICHHE, JICKTPOJIN3,
XUMUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpATHMbIE PEAKIIMH, CKOPOCTh

XUMHYECKOW peakiuu, katanuzatop, [1/IK, koppo3us meTamioB, CriaBbl

22

OCHOBONOJIATAlOIINE  3aKOHBl ~ XMMHH: 3aKOH  COXPAaHEHHUS  MaccChl,
nepuoauyeckuit 3akoH J[.1. MeHneneeBa, 3aK0H TOCTOSIHCTBA COCTaBa,

3aKOH ABOTrajipo

23

TEOpUU XUMUHU: aTOMHO-MOJIEKYJIIpHast TEOpHs, TEOpHUs

3JIEKTPOJIUTUYECKON AUCCOLUALINHT

BJ'IaI[eHI/Ie OCHOBaMM XHMHYECKOM I'paMOTHOCTH, BKJ'II-O‘IEIIOH.IGFII

3.1

yMEHHE MPaBUIbHO HCIIONb30BAaTh U3YUCHHbIE BEIIECTBA U MaTEepPHUAIIbI (B TOM
YUCJ€ MHHEpAJIbHbIE YIOOpEHUs, METaUlIbl M CIUIaBbl, MPOAYKTHI
nepepaboTKU MPUPOAHBIX HUCTOYHHMKOB YTJIEBOJAOPOIOB (YIUIsS, MPUPOAHOTO

ra3a, He)Tu) B OBITY, CEIBCKOM XO3SHCTBE, HAa TPOU3BOJICTBE M IOHUMAHHE
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3HA4YCHUA KUPOB, 6CJ'[KOB, YIJII€BOOOB AJId OpraHrU3Ma YCJIOBCKA, YMCHHC
IMPOrHO3UPOBATh BIIMAHUC BCUICCTB U XUMHUYCCKHUX IIPOLECCOB HA OPraHru3M

YEJIOBEKA U OKPY KAIOILYIO IPUPOIHYIO CPELY

YMCEHUEC UHTCTPUPOBATH XUMHWYCCKUC 3HAHUSA CO 3BHAHUAMU APYTUX y‘{e6HLIX

3.2
MIPEeIMETOB
HAJIMYUE OMBITa PAOOTHI C Pa3TMIHBIMU UCTOYHUKAMU HHPOPMAIUH 110
3.3 XUMHHA ~ (HayyHas W HAy4yHO-TIOMYIISIpHAs  JIUTEpaTypa,  CIOBapH,
CIIPaBOYHHMKHU, HHTEPHET-PECYPCHI)
yMeHHE 00bEKTHUBHO OIICHUBaTh HMH(OPMAIIUIO O BEIIECTBAX, 150.4
34 MpPEBPAIICHUSIX U IPAKTUYECKOM IPUMEHEHUH U YMEHHUE UCTIOJIb30BATh €€ ISt
pelieHus yueOHO-TI03HABATEIbHBIX 3329
Brnanenne ocHoBaMHM TOHSATHHHOTO ammapaTa ¥ CHMBOJHYECKOTO SI3BIKA
XUMHUU JJIs1 COCTaBlieHHus (OpMyJ HEOPraHMYECKHX BEIIECTB, YPaBHEHUU
4 . .
XUMUYECKUX peakuuil; ocHoBamMu Xxumuuecko HomeHkiatypsl (IUPAC u
TPUBHUATBHOIN)
YMeHne o0bSICHATH CBSI3b MOJIOKEHUS dieMeHTa B [lepuoanueckoii cucreme
C YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKUX DIIEMEHTOB
5 (coctaB ® 3apsg sapa, OOIIEe YHCIO JJIGKTPOHOB), pacmpeercHUEM|
AJIEKTPOHOB MO PHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX MEPHUOJIOB,
KaJIMs U KaJIbIUs
[IpeacraBinenne O MNEPUOAMYECKOW 3aBUCHMOCTH CBOMCTB XUMHUYECKHX
AJIEMEHTOB (panyc aToMa, FIEKTPOOTPHUIIATEHHOCTD), MPOCTHIX U CIIOKHBIX
6 BEIIECTB OT MOJOKEHUsl AyeMeHTOB B llepuoanueckoil cucreme (B MaibIX
MEepHO/Iax U TJIABHBIX MOJATPYIIAX) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMenne kiaccuuuupoBaTh:
7.1 XHUMHYECKHE JIEMEHTHI
7.2 HEOpraHWYeCKHUe BEIIECTBA
73 XUMHYECKHUE PEAKIIKU
8 YMeHnue onpenensith:
8.1 BaJICHTHOCTH M CTETICHh OKHCIICHUS XUMUYECKUX DJIEMEHTOB, 3apsi/] HOHA
8.2 BHJT XHMHYECKOH CBSI3HM U THI KPUCTATHYCCKON CTPYKTYPBI B COSTMHEHUSX
8.3 XapaxkTep Cpebl B BOJHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHUN)
8.4 OKHCIIMTENIb U BOCCTAHOBUTEIb
9 YMeHue XxapakTepu30BaTh (GU3HUYECKUE K XUMUYECKHUE CBOMCTRA:
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IPOCTHIX BEUIeCTB (KUCIOPO/I, 030H, BOJOPOI, TpaduT, ajmas, KpeMHHH, a30T,

o1 docdop, cepa, xJ10p, HATPU, KaJTUI, MAarHUM, KaJbIUi, aTFOMUHUH, JKEJ€30)
CIIOKHBIX BEIIECTB, B TOM YHWCIIE MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJAOPOA, OKCUABI U THAPOKCU Il MeTaiuioB [-1TA rpyrmm,
amomunus, meau (1), nunka, xenesza (II u IIl), okcnast yrinepona (II u IV)),
92 kpemuus (IV), azora u ¢dochopa (III u V), ceper (IV u VI), cepaucras,
cepHas, a3oTHcTas, a30THas, (ocdopHasi, yrojibHas,
KpEMHHUEBAsi KUCIOTa M UX COJIH)
MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX|
coCTaBa M CTPOEHHsI, IPUMEHEHHE BEUIECTB B 3aBHCUMOCTH OT MX CBOICTB,
93 BO3MOXXHOCTh TPOTEKAHHMs] XUMHYECKHX TPEBpAIleHUd B Pa3IUYHbIX|
YCIOBHSX
YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHHS PEaKIHii, B TOM
10
quCIe:
10.1 peaKIHii HOHHOTO OOMEHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLU
103 WITIOCTPUPYIOINX XUMUYECKHE CBOMCTBA N3yUSHHBIX KJIACCOB (TPYTIIN)
' HEOPraHMYECKUX BEIECTB
10.4 MOJITBEP K TAIOIIUX T€HETUYECKYI0 B3aUMOCBSI3b MEX/Ty HUMH
11 YMeHue BRIYUCTATH (IPOBOAUTH PACUEThI):
OTHOCUTEJIBHYIO MOJIEKYJISIPHYI0 U MOJISIPHYIO Macchl BEILIECTB, MACCOBYIO
I JIOJII0 XMMHYECKOTO 3JIEMEHTa B COEAMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00hEeM ra3oB
[0 ypaBHEHUSM XUMHUYECKUX PEaKIHi M HAXOJUTh KOJIMYECTBO BEIIECTBA,
14 00BEM U MacCy peareHTOB WU MPOIYKTOB PEaKIHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJJaMU HAy4HOTO TMO3HaHUs (HAONOJIEHUE, HW3MEpEeHHE,
JKCIIEPUMEHT, MOJEIMPOBAHUE) MpPHU HM3YyUYEHUU BEUIECTB U XHUMHUYECKUX
12.1 SIBJICHUW; yMeHHe CGOpMYyIHUpPOBaTh MPOOIEMYy M TPEIJIOKHUTH IyTH €&
pelieHus
0e30MmacHoi paboThl ¢ XUMHUECKUMHU BEIIECTBAMH, XUMHUYECKON TTOCYA0H U
12.2
1ab60paTOPHBIM 000PYI0BaHHEM
12.3 npaBuiiaMu 0€3011acHOro 00pallleHus C BELECTBAMH, UCIIOJIb3YEMBIMU B
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MOBCEIHEBHOM KM3HHU, TPaBUJIaMH TIOBEJICHUS B LIEJIAX COCPEIKEHUS
310POBBS U OKPY’KAIOILEH MPUPOTHOM Cpelibl; NOHUMaHUE Bpeaa
(omacHOCTH) BO3/ICMCTBUS HA )KUBbIE OPraHU3MBbI ONPEAETIEHHBIX BEIECTB,

croco0oB YMCHBIICHUA U MTPECAOTBPAILLICHUA UX BPCIAHOI'O BOS}IGﬁCTBHﬂ

13

Hamune IMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBIICHUS

CIICAYIOIHNX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUC U OIIMCAHHC (bI/I3I/I‘{CCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHC C
(1)I/ISI/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJIICHUAMM, OIIBITHI, HJIJITFOCTPHUPYIOIIUEC

IIPU3HAKY IPOTEKAHUS XUMUYECKUX PEaKIUN

13.2

M3y4eHHe CIIOCOO0B pa3/iesIeHNs cMecei

13.3

MOJTyYeHHUe KUCIOPOAa U U3yUeHHUE €ro CBOMCTB; MOJIy4eHHEe BOIOPOAa U
U3Yy4YEHUE €ro CBOMCTB; MOIyYEHHUE YIIEKUCIIOr0 I'a3a U U3y4eHHE ero

CBOWCTB; IMOJy4EHUE aMMHUAaKa U U3YYEHHE €T0 CBOMCTB

13.4

IIPUTOTOBJIEHWE  PAcTBOPOB €  OINPENECIEHHOW  MaccoBOM  mosen

PacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHNE MHIUKATOPOB (JTaKMyca, METHIIOpaHka U GpeHondranenHa) 1s

ONpeJIeTICHUsI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U MIeJIoUei

13.6

UCCJIEJOBAaHUE U OMNMCAHHUE CBOMCTB HEOPTaHWYECKUX BELIECTB Pa3JINYHbBIX|
KJIACCOB; H3YyYEHHUE B3aUMOJICHCTBHUA KHUCIOT C MeETallaMH, OKCHIaMHU
METAJIJIOB, PAaCTBOPUMBIMM M HEPACTBOPUMBIMU OCHOBAHMSIMM, COJISIMH;
NOJyYeHHE HEpPAcCTBOPUMBIX OCHOBaHMH; BBITECHEHHE OJHOTO METalIa
JIpyrUM U3 pPacTBOpa COJM; HUCCIEIOBaHHE aM(OTEPHBIX CBOWCTB

TUAPOKCHUIAOB AJIFOMHUHUA 1 HUHKA

13.7

pELICHUE SKCIEPUMEHTAIBHBIX 33/ad IO TEMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX  COCAMHEHUI»; «IJEKTPOJUTHYECKAs]  JHUCCOIUALIUSDY;
«Baxaene HeMeTaIUIbl ¥ UX COSTMHEHMS»; « BaykHenme MeTaJluIbl 1 UX

COCAUHCHUA»

13.8

XUMHUYECKHE OKCICPUMEHTHI, HIUTFOCTPUPYIOIIUE TPHU3HAKK MPOTCKAHHS
peakiuii HOHHOTO OOMEHA; KaYeCTBCHHbIC PEAKIIMK Ha MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpaX HMOHBI: XJIOPHI-, OpOMUI-, HOAWI-, Cyibdat-, pocdar-,
KapOOHAT-, CHIINKAT-aHHOHBI, THIPOKCH/I-UOHBI, KATHOHBI aMMOHHUSI, MarHHsl,

KaJIbLIMs, aTFOMUHUS, Jkele3a (2+) u xkenesa (3+), meau (2+), uuHKa

14

VYmMmenue:

14.1

NpPENCTaBIATh  pe3ysbTaThl  AKCIEpUMEHTa B (QopMe  BBIBOJIOB,

JIOKA3aTeNbCTB, TpadUKOB ¥ TAOIHI] U BBISBIISTH SMIIUPUICCKHE
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3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATL CBA3U MCKAY PCAIbLHO Ha6J'IIOI[aeMI>IMI/I XHUMHUYCCKUMHU
SABJICHUSMU U TTpOoL€CCaMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMHUPCE,

OOBSACHATH IPUYMHBI MHOTOOOPAa3Hsl BEIIECTB

8 KVIACC

ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

Kon

HpOBepﬂeMbIﬁ IJIEMCECHT COACPKAHUA

1

HepBOHa‘-IaJ'ILHBIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumuu. Ponp XxuMuM B XKU3HU YesoBeKka. XUMHUS B CUCTeMe HaykK. Tena u

BemecTBa. u3nUecKre CBOCTBA BEIISCTB. AI‘peFaTHOe COCTOSHHUE BCIICCTB

1.2

IlonsaTue o MCTOAAaX IMMO3HAaHUA B XUMHH. Ywucteie BCIICCTBA U CMCCH. Cnoco0n1 pa3aciICHUus

cMmeceit

1.3

ATOMEI 1 MOJICKYJIBI. Xumunueckue 3neMedTsl. CHMBOJIBI XUMAYECKHUX DIIEMEHTOB.

[IpocThie u coXKHbBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE

1.4

Xumunyeckas popmyiia. BageHTHOCTh aTOMOB XMMHMYECKHUX JIEMEHTOB. 3akoH
MOCTOSHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTromHas Macca. OTHOCHTENbHas

MOJICKYJIsIpHad Macca. MaccoBast 10JIsI XUMHAYECKOTO 3JIEMEHTa B COSTMHCHUH

1.5

KomnuecTBo BemecTBa. Moiib. Mossipaast Macca. B3anmMocCBsA3b KOJIMYECTBA, MACCHI U UUCIIA

CTPYKTYPHBIX CAUHUIL BEIIECCTBA. PacuéTsl no (bOpMy.]'IaM XUMHNYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

du3nyeckue M XUMHUYECKHE SIBICHUS. XHMMHMUYECKas peakiuss U €€ IpU3HAKU. 3aKOH|
COXpaHEHMs MacChl BeLIECTB. XHUMMUeckHe ypaBHeHMs. Kiaccupukanus XUMHUECKUX

peakuuii (COeMHEHNUS, PA3JIOKCHUS, 3aMEIIICHIsI, 0OMEHa)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUYECKOH MOCY 101, ¢ mpaBujiaMu paboThI B
nabopatopuu ¥ npuémamu oOpaleHus ¢ Ja0opaTOpHbIM 000pYyJIOBAHUEM, U3yUYEHHUE U
onucaHue (U3MUECKUX CBOWUCTB OOpa3IOB HEOPTaHWYECKHX BEUIECTB, HAOIIOJCHHE
¢u3nyeckux (IUIaBJI€HUE BOCKA, TassHUE JIbJa, pacTUpaHUE caxapa B CTYyIKe, KUIEHUE U
KOHJIEHCAllMs BOJbl) U XUMHUUECKUX (TOpEHUE CBEYH, IPOKATMBAHUE MEIHOMN ITPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHUCJIOTOM) sIBICHMH, HAOJIOJCHHWE W ONMCAHUE IPHU3HAKOB
IIPOTEKAaHUsI XUMUYECKUX peaKLIUi (pa3iaoKeHue caxapa, B3aUMOJEHCTBHE CEPHOIM KHCIOThI
¢ xJiopuioM Oapus, paznoxenue rugpokcuaa meau(Il) npu HarpeBanuu, B3auMoieficTBHE
xerne3a ¢ pactBopoM conu Meau(I1), n3ydenne crmocoOoB pasaeneHus cMecei (¢ TOMOIIBI0
MarHura, ¢uibTpOoBaHWE, BBIIAPUBAHHUE, JUCTUILIALMNA,

xpomatorpadus), IpOBEACHUE OUYNCTKU MTOBAPEHHOU COJIH, HAOIIOICHUE U OTIFICAHNE
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Pe3ybTaTOB MPOBEICHNUS ONBITA, UJUTFOCTPUPYIOLIET0 3aKOH COXPaHEHUs MacChl, CO3JjaHHe

MOJIeJI€N MOJIEKYJI (IIapOCTEPIKHEBBIX)

Baxueiine npeacTaBuTeNM HEOPraHMIECKUX BEIIECTB

2.1

Bo3nyx - cmecw rasoB. CocraB Bo3myxa. Kuciaopox - »meMEHT M NPOCTOE BEIIECTBO
Haxoxaenue kuciopoia B Hpupoze, (pu3nyeckrue M XUMHUYECKHE CBOWCTBA (peakiuy
ropenus). Oxcuapl. Ilpumenenue kucinopoaa. CHocoObl MOJNy4EHHs KHUCIOpoAa B
nabopaTopud U MpoMblIUIeHHOCTH. KpyroBopor kucnopoga B mnpupoae. O30H

AJUTOTPOIHASE MOAU(PUKALUS KUCIOPOJa

22

TemoBoit 3pdexT XUMHUYECKON peaklud, TEPMOXMMHUYECKHE YpaBHEHHUS, JK30- W
SHAOTEPMHUUYECKHUE peakuuu. TOIUIMBO: Yroib U MeTaH. 3arpsi3HEHUE BO31yXa, YCUIICHUEO

NapHUKOBOTO 3P QeKTa, pa3pylnieHre 030HOBOTO CIIOS

23

BOI[OpO,Z[ - 3JICMCHT U MPOCTOC BCUICCTBO. Haxoxnenue BOAOpOJa B IpUPOAC, (1)I/I3I/I‘IGCKI/IC

U XUMHYCCKHEC CBOfICTBa, IMPUMCHCHUC, CIIOCOOBI IMOJIYUCHMU. KucnoTel u conu

24

Momnspablii 00bEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPAaBHEHHSIM

2.5

dusnyeckue cBorcTBa BOAbI. Bona kak pactBopureins. PactBopel. HackieHnusie u
HEHACBIIICHHBIE pacTBOPbI. PACTBOPMMOCTH BElIECTB B Boje. MaccoBas 107151 BEILIECTBA B
pacTBope. XUMHUeCcKue CBOMCTBA BOAbl. OcHOBaHUs. Poib pacTBOpOB B pUpPOJIE U B
JKU3HM yesioBeka. KpyroBopot Bojbl B ipupoe. 3arps3HeHue NpupoaHbix Boa. OxpaHa u

OYNCTKA NPHUPOAHBIX BOJ

2.6

Knaccudukanms neoprannyecknx coenuaennii. Oxcunpl. Kiaccudukanmst okcuaos:
cojeoOpa3zyroue (OCHOBHbIE, KUCIOTHBIE, aM(OTepHBbIE) U HECOIe00pa3yIOLIHeE.
HomeHnknarypa okcnzioB. @u3nyeckue 1 XUMUYECKUE CBOWCTBA OKCHIOB. [lomyuenue

OKCHI0B

2.7

OcnoBanwus. Knaccudukaus oCHOBaHUMN: METOYN U HEPACTBOPUMbBIE OCHOBAHMSIL.
Homenknarypa ocHoBanuii. ®duznueckne M XMMHUYECKHUE CBOMCTBA OCHOBAHMIA.

[Tonmy4yenue ocHOBaHUM

2.8

Kucnotsl. Knaccugpukanusa kucnor. Homenknatypa kucioT. @uznyeckue 1 XMMUYECKHe

cBorcTBa KUCIOT. Psan aktuBHOCTH MetaioB H.H. bekerosa. [Tosryuenue kucnor

29

Comu. Homenknarypa coneit. @uzndeckue 1 XuMu4deckne cBorcTra coieid. [lomydyenue

coien

2.10

I'enernueckas cBsI3b MCXKAY KiIaCCaMH HCOPIraHNYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN HSKCIEPUMEHT: KAYECTBEHHOE OIPEACIICHUE COJACpPXKaHUA KHUCIOpoaa B
BO3JyXe, MOJy4YeHHe, coOupaHHe, pacloO3HABAaHME U HW3YYEHHE CBONCTB KHCJIOPOJa,
HaOJNIOZCHUE B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJOM U YCIIOBUS BO3HHUKHOBEHUS U
IpeKpaleHus: ropeHus (mokapa), O3HaAKOMIIEHHE ¢ 0o0pa3laMu OKCHIOB M OMUCAHHE UX

CBOWCTB, [10JIy4€HHE, COOMpaHHe, PACIIO3HABAHUE U U3yYEHHUE CBOICTB BOIOPOIA
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(ropenue), B3aumojeiicTsue Bonoposa ¢ okcuaoM meau(11) (Bo3MOXKHO HCIONIb30BaHUE
BUJEOMATEepHaoB), HaOmoneHue oOpas3loB  BELIECTB  KOJMYECTBOM |  MoIb,
UCCIIeIOBaHHE OCOOCHHOCTEW PACTBOPEHHUSI BELIECTB C PA3IUYHOM PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA,
B3aMMO/IHICTBHE BOJIbI C METATIaMH (HATPHEM U KaJIbIIMeM) (BO3MOXKHO HCIOJIb30BAHNE
BUJIEOMATEPHAJIOB), OLIPEAETICHUE PACTBOPOB KUCIIOT U IEJIOYEH C TOMOLIbI0 HHAUKATOPOB,
UcclieIoBaHNe 00pa3lioB HEOPraHWYECKUX BELIECTB PA3IMUHBIX KIJIACCOB, HAOIIOJCHUE
U3MEHEHHUsS OKpPAaCKM MHJMKAaTOPOB B pacTBOpax KHUCIOT M IIEIOYeH, H3y4YeHHE
B3aumoieiictBus okcuaa menu(Il) c pactBopom cepHON KHMCIOTHI, KUCIOT € METallaMH,
peaKkIil HEUTpaIu3aluy, MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljja JPyr'MM U3 pacTBOpa COJM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ad II0 TEME

«Baxxnenmme Ki1acchl HEOPraHUYECKUX COCTMHEHUID)

[Iepnonnueckuii 3akoH u [lepuoaudeckas cucteMa XUMUYECKUX d31eMeHToB J[.1.
MenneneeBa. CtpoeHre aTOMOB. XUMHUECKas CBsA3b. OKUCINTEILHOBOCCTAHOBUTEIIHHBIC

pCakunu

3.1

HepBBIC IIOIIBITKH KJ'IaCCI/I(I)I/IKaHI/II/I XHMHYECKHX 3J1eMeHTOB. [loHsTHE O rpymnmnax CXOJHbIX|
3JICMCHTOB (H.[GJ'IO‘IHI)IC U IICJIOYHO3CMEIIBHBIC MCTAJlJIbI, T'aJIOTCHBI, MHEPTHBIC F&SBI).

DneMEeHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI

32

Ilepuonnueckuii 3akoH. Ilepuonuueckas cucremMa XuMHYecKux dyemeHtoB JI.U.
MenneneeBa. KopoTkonepuoanas u jmuHHONIEpUoaHas Gopmel [lepuoanueckoi CUCTEMBI
xumuueckux sneMeHtoB .M. Mengeneea. [lepuonbl u rpynmbl. OUBHYECKUH CMBICT

MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIBI SJIEMEHTa

3.3

Crpoenne atomoB. CocTtaB aTOMHBIX siep. M30Tomnbl. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX
o06osouek atomoB mepBbiX 20 xumuueckux snemeHToB Ilepmommueckoit cuctemsr J1.1.
MengeneeBa. XapakTEpUCTUKA XHMHUYECKOTO DJIEMEHTAa [0 €ro IOJIOKEHHUIO B

ITepuoanueckoii cucreme .M. Menneneera

3.4

3aKOHOMEPHOCTH U3MEHEHUS paJiiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 rpynnam U nepuoaam. 3Hauenue [lepuoauueckoro 3akoHa u
[lepuoanyueckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB U pa3BUTHUS HAYKW U nipakTuku. .U

Menpenees - yUEHBIN U TPaKIaHUH

3.5

Xumuueckas CBSI3b. KoBanenTHas (monsipHas U HEMNoJsipHas) CBSI3b.

3H€KTp00TpI/IHaTCHBHOCTB XUMHUYECKHX 3JIEMEHTOB. IOHHAs CBA3b

3.6

CreneHbr  OKUCIIEHHS. OKHCIUTEIFHOBOCCTAHOBUTEILHEIE peakiuu.  [Iponeccer

OKHCJICHUS U BOCCTAHOBJICHHA. OKUCIUTECIN U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: U3YUYCHUC 06pa3u013 BCIICCTB MECTAJIJIOB 1 HEMETAJIJIOB,

BSaHMOHCﬁCTBHe TUAPOKCH A IIMHKA C paCTBOpaMH KUCJIOT U HICJIO‘ICI;'I, IMPOBCACHUC
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OIBITOB, HJTUTFOCTPUPYIOIIUX HNPUMEPBI OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/II\/’I

(ropeHue, peakiMy pa3ioXKeHHsl, COETUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblIii 3JIeMEHT COEP:KAHUS

BemectBo n xumnueckas peakuus. [loBTopenue

1.1

[lepuonuueckuii 3akoH. Ilepuogmyeckass cucrtemMa XUMHYECKHX dieMeHTOB J[.U|
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPHUOOB, KW, KaJIbIUsI U UX COCAMHEHHH B COOTBETCTBHH C

IMOJIOKCHUEM JJICMCHTOB B Hepno;mquKoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHIBI XMMHMYECKOM CBA3U. THUIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU U BUAA XUMHYECKOU
cBsa3u. Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKUX BELIECTB (MEXAyHapoJaHas U
TpUBHaJIbHAs). XMMHUUYECKHUE CBOMCTBA BELIECTB, OTHOCALIMXCSA K PA3IMYHBIM Kilaccam|

HEOPTaHUYCCKUX COC,Z[I/IHGHI/Iﬁ, TCHETUYCCKAs CBA3b HCOPraHMYCCKUX BEIICCTB

1.3

Knaccudukanus XUMHUYECKUX peakUuid MO Pa3NUYHBIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCcTBYIONIMX B PEAKIMH BEIICCTB, MO TEIUIOBOMY 3PQEKTy, MO0 M3MECHCHUIO CTEIICHCH
OKHCJICHUS XMMHUYECKHUX AJIEMEHTOB, M0 00paTUMOCTH, TI0 YYaCTHIO KaTalnu3aTropa). JK30- U
SHIOTEPMUYECKUE PEAKUMH, TEPMOXMMHUYECKHE ypaBHEHHs. [loHATHE O CKOpPOCTH

XHUMHYCSCKOM pC€aKnuu

1.4

[Tonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [IoHsITHe 0 TOMOTreHHBIX
Y TreTeporeHHbIX peakuusax. [lonsaTue o xumudeckoM paBHOBecUH. DaKkTOPBI, BAUAIONINE HA|

CKOPOCTH XHUMHYCCKOMN PCAKIMHU U IMOJIOKCHUC XUMHUYCCKOI'0O PAaBHOBCCHUSA

1.5

OKHUCIIUTENILHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIMU, DJCKTPOHHBIN  OaslaHC
OKHUCJIUTEIIbHOBOCCTaHOBUTEIIbHOU peaxkiuu. CocraBieHue
YPaBHEHU  OKHUCIIMTEIIbHO

BOCCTAHOBHUTCJIbHBIX peaKuHﬁ C MCIIOJB30BAHHUCM METOJa SJICKTPOHHOI'O OayraHca

1.6

Teopust 37AEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI M HEAIEKTPOIuThl. KaTHOHBI)
AQHUOHBI. MeXaHu3M [HCCOLMALIMU BEIIECTB C PA3TUYHBIMU BHUJAMH XMUMHUYECKOH CBS3H,
Crenens mucconmanuu. CuibHbIe W ciaaOble 3JEKTPONUTHL. Peaknmu MOHHOTO OOMeEHa,
VYcnoBus MpoTEeKaHUs peakuuil HOHHOTO OOMEHA, MOJHBIE W COKpalIEHHbIE HOHHBIG
ypaBHeHUs1 peakuuii. CBONCTBAa KHUCIOT, OCHOBAHMM M COJIEH B CBETE MpEACTaBICHUN 00
ANeKTponuTHdeckoi rucconuanuu. Kauectsennsle peakiuu Ha noHbl. [ToHsiTre 0 ruaponse

coien

1.7

XVWMHUYECKUN DKCHEPUMEHT: O3HAKOMJICHME C MOJCISIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMUYECKUX BEIECTB - METAIIJIOB U HEMETAJUIOB (TpaduTa 1 ainMasa), CII0KHBIX BEIIEeCTB

(XJ'IOpI/II[a HanI/ISI); HCCIICJOBAHUC 3aBUCUMOCTU CKOPOCTHU XHUMHYECKOHN PeaKInuu
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OT BO3JCHCTBHSI Pa3MYHBIX (PAKTOPOB; MCCIEAOBAHHE AIIEKTPONPOBOTHOCTH PACTBOPOB
BEIIECTB, MpoIecca AUCCOIMAIMN KUCIOT, MIeIo4Yel U coyel (BO3MOXKHO HCIIOIb30BAHHE
BUJICOMATEPHAIIOB); IPOBEIACHHE OIBITOB, WUIIOCTPUPYIOIIMX MPU3HAKA IPOTEKAHMUS]
peakuuii MOHHOrO oOMeHa (oOpa3oBaHME OcCajKa, BbIAEICHHE Tra3a, 0Opa3oBaHUE BOJbI);
OMBITOB, WJUIIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKLUl
(ropeHue, peakluy pas3ioKeHHs], COEIMHEHUS ); pacliO3HaBaHNE HEOPraHMUYECKHUX BEIIECTB ¢

IIOMOIIBIO KAYCCTBCHHBIX peaxunﬁ Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns u ux COCOUHCHUA

2.1

O6mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIEC CTETICHY]
okucieHus. CTpoeHnne u GU3NIecKrue CBOMCTBA MTPOCTHIX BEIIECTB - TaJIOTEHOB. XUMHUYECKHUE
CBOMCTBa Ha MpuMepe xJyiopa (B3aUMOJECUCTBUE ¢ METaJJIaM{, HEMETAJJIaMH, I1IEJI0YaMH).
XnopoBogopoa. ConsiHasg KHCJIOTa, XMMHYECKHE CBOMCTBA, IOJyYCHHE, MPUMEHCHHE,
JleficTBUEe XJIOpa M XJOPOBOJOPOJA HAa OpraHU3M YeloBeKa. BakHelinue XJIOpHUIbl U HX

HaXO0XJEHUE B IPUPOJIE

22

OOmast xapakrepucthka di1eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHue 1 Gu3n4eckue CBONCTBA MPOCTHIX BELIECTB
KHCJIOPOAa W Cepbl. AJUIOTPOINHBIE MOAM(DUKALNU KHCIOpPOAAa M Cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOOPO, CTpOCHUE, GU3NUECKHE U XUMUYEeCKHe cBOicTBAa. OKCUbI
Ceppl KaK TMPEJICTABUTENIM KHUCIOTHBIX OKCHIOB. CepHas KHUCIOTa, (QHU3HMUECKUE U
XMMHYECKHe CBOWcTBa (0OIIME Kak MpEeICTAaBUTENs Kiacca KUCIOT U CIELU(PHUECKHUE).
XUMHUYECKHE PeaKluy, JeKaIie B OCHOBE MPOMBIIUIEHHOTO croco0a MOIy4YeHUs] CepHON
kuciotsl. Ilpumenenne. Conu cepHON KHUCIIOTHI, KAUECTBEHHAs peakiys Ha CyJIb(paT-HOH.
HaxoxneHnue cepsl 1 €€ coequHEeHn B IpUpoe. XUMHYECKOE 3arps3HEHUE OKpYKaroLeH
cpedbl COEIMHEHMAMHU cepbl (KHUCIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa U BOJOEMOB),

CIOCOOBI €T0 MPEeIOTBPAIICHUS

23

OOmrast xapakTepucThKa 5JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe CTENEHH OKHUCIIEHUs. A30T, paclpoCcTpaHeHHWE B NpHUpOnE, (pU3HUEcCKue U
XUMHYecKne cBoiicTBa. KpyroBopor azora B mpupone. AMMHUAK, €ro (u3N4ecKue u
XMMHUYECKHE CBOWMCTBA, MoylyueHHe W mpuMmeHeHue. ConM aMMOHUS, UX (u3nyeckue H
XUMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiivs Ha HOHBI aMMOHHUA. A30THas]
KHCJIOTa, €€ MoydyeHue, GU3nueckue 1 XUMHUYECKUe CBOWCTBA (00IIMe KaK MpeCTaBUTENs
KJ1acca KUCIIOT U crienududeckne). Micnonp30BaHue HUTPATOB U COJIEH aMMOHHUSI B Ka4eCTBE
MUHEpAJIbHBIX y100peHni. XMMHUYECKOe 3arps3HEHUE OKPYIKaIOIIeH cpelibl COeIMHEHUSIMY

a30Ta (KMCIIOTHBIE JT0KH, 3arpsI3HEHNE BO3/yXa, 10UYBBI U BOJIOEMOB)

24

docdop, anmnorponusie Moaupukauu hocdopa, puU3MUECKUe U XUMUIECKUE CBOMCTBA.
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Oxcun docdopa(yY) u dochopras kuciora, Gu3MUeckrne W XUMHUYECKHE CBOMCTBA,

nony4yenue. McnonszoBanue ¢pocdaroB B KaueCTBe MUHEPAIBHBIX YI00pEHHHA

2.5

Obmiass xapaktepuctuka 37meMeHTOB XY A-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble  CTENEHU  OKUCIEHUs.  YTIJIepoJ,  aJIOTpOnHble  Moau(uKauuy,
pactpocTpaHeHue B TpHpoae, (U3NYECKHEe W XHUMHUYECKHE CBOMCTBA. AJcopOus.
Kpyrosopot yriepona B npupoae. OKcuasl yriiepoaa, ux (pU3MUECKUe U XUMHUECKUE
CBOICTBa, AEMCTBHE HA >KUBBIC OPraHU3MBI, MOJIyYeHHUE U MPUMEHEHHE. JKOJIOTHUYECKHe
po0JIeMBI, CBSI3aHHBIC C OKCHUIOM yriepoaa(XV); runoreza riio0aJbHOrO MOTETUICHUS
KIIMMaTa; MapHUKOBbIA 3(dekr. YroipHas kuciora u e€ coid, ux (U3NYECKHE U
XUMHUYCCKHUEC CBOﬁCTBa, MOJIYUYCHHEC U IPUMCHCHUC. KauecTBennas pcaKknud Ha Kap6OHaT-
noHbl. Mcnonb30Banue kKapOOHATOB B OBITY, MEIMIIMHE, TPOMBIILICHHOCTH U CEIbCKOM

X035ICTBE

2.6

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAUHEHHSX YIIIepojal
(MeTaH, sTaH, TUJIEH, allETWIEH, 3TAHOJ, IJIMIIEPUH, YKCyCcHas kuciora). VX coctaB u
XUMHUYECKoe cTpoeHHe. [IoHATHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKMpax, OCNKax,
YIJIEBOJIaX - U UX POJIM B KU3HM 4YeJIOBeKa. MaTepualibHOE €IMHCTBO OPraHMYECKHUX M|

HCOPIraHUYCCKUX COG,I[I/IHGHI/Iﬁ

2.7

Kpemunii, ero ¢usmyueckne M XMUMHUYECKHE CBOWCTBA, TOJYYECHHE W IPHUMEHEHHE.

Coenunenus kpeMmHus B mpupoje. OOuue npezacraBieHus o6 okcune kpeMHUsA(XY) u
KpeMHHEBON  kuciore. CuiMKaThl, MX HCIOJb30BaHUE B  ObITY, MEAMIIMHE,
IIPOMBILIJIEHHOCTH. BajkHele CTPOUTENBHBIE MaTEPUAIIbl: KEpAMUKa, CTEKIIO, LIEMEHT,
OetoH, kene300eToH. [IpoGimembl  0€30MacHOrO  HMCHOJNB30BAaHMS — CTPOUTEIBHBIX

MaTCprajioB B HOBCGHH@BHOﬁ KHU3HHU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3I[0B HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJISTHOHM KHCIIOTBI; TPOBEJACHNE KaUeCTBECHHBIX PEAaKLMI Ha XJIOPHUI-MOHBI U HAOIII0JCHHUE
MPU3HAKOB MX MPOTEKaHMS; OMBITHI, OTpaxaromue (GuU3NYecKue U XMMHYECKHUE CBOWMCTBA
TaJIOTeHOB M UX COeTMHEHU (BO3MOXKHO UCTIOJIb30BaHUE BUICOMATEPHAIIOB);
03HaKOMJICHHE ¢ 00pa3liaMu XJIOPUAO0B (TAJIOTEHUIOB); 03HAKOMJICHHE ¢ 00pas3IaMu cephbl U
e€ coeIMHEHUAMH (BO3MOKHO HMCIIOJIb30BaHUE BUIEOMATEPUAIOB); HAOIIOAEHHE ITpoLiecca
oOyriMBaHus caxapa IoJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCJIOTHI; U3YUCHHUE
XMMHUYECKHX CBOMCTB pa30aBIeHHOI CEpHOI KHCIIOTHI, [IPOBEACHUE
KaueCTBEHHOW peakluu Ha cynb(ar-uoH W HaONIOJeHHE NpU3HAKa €€ MPOTEeKaHUS;
O3HAKOMJIEHHUE ¢ (PU3NYECKMMHU CBOWCTBAMH a30Ta, pochopa 1 X coeTuHeHUH (BOZMOKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIOB), OOpa3liaMu a30THBIX W (OChHOPHBIX YI0OpEHUH;
NoJIy4yeHue, coOMpaHue, pacro3HaBaHUE W H3YyYEHHE CBOWCTB aMMHUaKa; IPOBEICHUE
KAueCTBEHHBIX peakuuil Ha HOH aMMOHMS M (ochaT-uOH U H3YUYEHHE NPU3HAKOB HUX

IIPOTEKaHUs, B3aUMOIECUCTBUE KOHIEHTPUPOBAHHON a30THON KUCIIOTHI C
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Menpl0  (BO3MOXKHO  MCHOJB30BaHME  BUAEOMATEpHAIIOB);  U3y4yeHHE  Mojenei
KPUCTANIMYECKUX PELETOK anmasa, rpaduTa, QysuiepeHa; 03HaKOMIIEHHE C MPOLECCOM
azicopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U YCTPOMCTBOM
IIPOTHBOra3a; MOJIy4YeHue, coOOMpaHue, Paclio3HABAHUE U HW3y4YE€HUE CBOWCTB YIJIEKHCIIOrO
rasa; IpoBEJEHUE KAaYECTBEHHBIX peakIMi Ha KapOOHAT- W CUJIMKAT-UOHBI U M3y4YEeHHUE
NPU3HAKOB ~ MX  TPOTEKaHWs;  O3HAKOMJIEHHE C  NPOAYKUMEH  CHIIMKAaTHOM
IIPOMBIIIJICHHOCTH; peIlIeHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxkHelme HemeTasuibl

1 UX COCOAUHCHU»

Mertamisl 1 uX COCIMHCHUA

3.1

OOm1ast XxapaKTepUCTHKA XUMHUYECKUX JIEMEHTOB - METAJIJIOB HA OCHOBAHUH MX TOJI0XKEHUS
B [Iepnoanueckoii cucreme xuMuueckux nemeHToB J[.M. MeHneneeBa u CTpoeHus: aTOMOB.
CrpoeHune MeramuioB. MeTtamnuueckas CBSI3b U METAJUIMUECKAs KPUCTAIUIMUECKAsl PEIIETKA.

DNEKTPOXUMHUECKUN Psi/i HAPSLDKEHUH METaIOoB

32

du3znyeckue U1 XUMHUYECKHE CBOMCTBA METAJIOB. O6H_II/IC CIIOCOOBI MOJIy4YCHHUA MCTAJIJIOB.
Ilonstue o KOppO3uu META1J10B, OCHOBHBIC CII0COOBI 3alllUThl UX OT KOPPO3HH. CrtaBbl

(ctamp, 4yryH, JIOPAIFOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH

33

[Ilenounbie MeTasuIbl: mojoxkeHue B [lepuoanueckoit cucteMe XxuMuueckux 3yementon .M.
MeHeneeBa; CTpOEHHUE WX aTOMOB; HaxoXKJeHue B mpupozae. Ouznyeckre U XUMUIECKUE
cBoiicTBa (Ha mpuMepe HaTpus W Kanus). OKCHUIABI M THUAPOKCHABI HATPUS W Kajus.

[IpuMeHeHne WEeT0YHbIX METANIOB U UX COCTMHEHUIN

34

[IlesrouHO3eMENBHBIE METAJIIIBI MATHUM M KaJIbLUI: 110J0KEeHHE B [leprnoanueckon cucreme
xuMHuueckux syeMeHToB [[.M. MenaeneeBa; cTpoeHHe UX aTOMOB; HaX0JICHUE B MPUPOJIE.
dusnuecke U XUMHYECKHE CBOMCTBA MarHus ¥ Kaubliusa. BaxkHelme coeTUHEHUS KaIbIIus

(okcun, rugpokcu, conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS

3.5

ATIOMHMHHI: IOJ0KEHUE B HCpHOI{H‘IGCKOﬁ CHUCTEMC XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHz[eJIeeBa; CTPOCHUC aTOMA; HAXOXICHUC B ITPUPO/IC. du3nyeckue 1 XUMUYECKHE

cBOMCTBa amoMHUHMS. AMGOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHIA ATFOMUHUS

3.6

Kenezo: mnonoxenue B [lepuoguyeckoii cucteMe XuMUYECKUX 351eMeHTOB J1. 1.
MeHieneeBa; CTpOCHHME aToma; HaxoKAeHue B mpupoje. Ou3nueckue U XUMHUYECKHE
cBoiicTBa >kene3a. Okcuipl, ruapokcuabl U conu xeneza(ll) m xenesa(lll), ux cocras,

CBOICTBA U MOJIyYCHUE

3.7

XUMHUECKUI S3KCIIEPUMEHT: O3HAaKOMJIEHHE ¢ oOpaslaMM METaUIOB U CIUIaBOB, HX
(GU3NYEeCKUMHU CBOMCTBaMH; H3YyYEHHE pE3YyJIbTaTOB KOPPO3UM METAIUIOB (BO3MOXKHO
UCIOJIb30BAaHUE BMJEOMATEPUANIOB), OCOOEHHOCTEW B3aMMOJEHCTBHSA OKCHJA KalbLUs U

HaTpUs C BOAOH (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB); UCCIEI0BAHUE CBOWCTB
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KECTKON BOBI; IpOIIECcca FTOPEHUs XKeJle3a B KUCIOPOAe (BO3MOXKHO HCIIOIb30BaHNE
BU/ICOMATEPHAJIOB); NPU3HAKOB MIPOTEKAHUS KAYECTBCHHBIX PEaKLUil Ha HOHBI (MarHus,
KaJIbLusl, aIFOMUHUS, IMHKa, kene3a(ll) u xxeneza(ll), meau(Il); naGnaroneHue u onucaHue
MIPOIIECCOB OKpAIIMBaHMs [UTAMEHU MOHAMHU HATPHs, KaJHsl U Kalblus (BOZMOXKHO
WCTIOJIb30BaHUE BHICOMATEPHAIIOB); UCCIIEAOBAaHIE aM(OTEPHBIX CBOWCTB THAPOKCHIA
QJIFOMUHUS U TUIPOKCHU/IA IIMHKA; PellICHHE HKCIIEpUMEHTAIbHBIX 33/1a4 110 TeMe

«Bakuelnnme MeTaIbl ¥ UX COEIUHEHU)

4 XHMHMS B OKpYIKaroOIIas cpesia

Hossie MaTepuansl u TexHonoruu. BelecTBa 1 Matepualibl B OBCETHEBHOM KU3HU
4.1 yesioBeka. XUMUs U 310poBbe. be3onacHoe ncnoib30BaHue BEUIECTB U XUMHUYECKHUX

peakiuii B ObITy. [lepBast MOMOIIs TPU XUMUUYECKUX 0KOTaX M OTPABICHUSIX

OCHOBBI 9KOJIOTHYECKOM I'PAaMOTHOCTH. XHUMHUYECKOE 3arpA3HCHUC Oprx(a}omeﬁ Cpeabl

[TJAK. Ponp XuMuu B pelieHUH 3KOJ0ru4eckux npooseM. [lpupoansie nctounuku

4.2 .
yTIEBOIOPOAOB (Yrojb, IPUPOAHBIH ra3, HeTh), MPOTYKTHI UX MEPEPAOOTKU, UX POJIb B
OBITY U IPOMBIIUICHHOCTH
XUMUYECKHUH SKCTIEPUMEHT: N3yYeHHE 00Pa3I[0B MAaTEPUAJIOB (CTEKIIO, CIIJIaBbl METAIIIOB,
43

MOJINMEPHBIE MaTepUabl)

INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA OCHOBHOM
IroCYaIAPCTBEHHOM 3K3AMEHE 11O XUMHUH

Kon IIpoBepsieMblii 3JIeMEHT COEPKAHUNA
1 [TepBoHavaIbHBIE XUMHYECKUE TIOHSATHUS
1.1 UYuctele BemecTBa u cMecu. CiocoObl pa3iesieHus cMmecen
ATOMBI U MOJIEKYJTbI. XUMHUECKHUE 37IeMEHThI. CUMBOJIBI XUMHUECKUX JIEMEHTOB.
1.2
[IpocTeie U C10KHBIE BEIECTBA.
Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 31€MEHTOB. CTETeHb
1.3
OKHCJICHHUSA
3aK0H IIOCTOSHCTBA cocTaBa BemecTB. OTHOCUTEIbHAA aToMHasg Macca. OTHOCHTEILHAS
L4 MOJIEKYJIApHAs Macca. MaccoBas 107151 XUMHAYECKOTO JIEMEHTA B COEUHEHUH
KomuuecTBo BemectBa. Monb. Mossipaast Macca. MoJisipHbIi 00bEM ra3oB. BzauMocBsizb
L5 KOJIMYECTBA, MACChl U YUCJIa CTPYKTYPHBIX €AMHUL] BEIIECTBA
dusnueckre U XUMUYECKUE SIBJICHUSA. XUMUUYECKasi peakius 1 €€ Mpu3HaKu. 3aKOH
1.6 COXpaHEHUsI MaCcChl BEUIECTB. XUMUUYECKHE YPaBHEHUS
) [Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XuMu4yecKkux 3seMeHToB .M.
MenaeneeBa. CTpoeHHE aTOMOB
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2.1

[lepnognueckuii 3akoH. Ilepumonnueckas cucremMa XuUMHYeCKMX daeMeHToB J[.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nueckuii CMbICI MOPSAJKOBOIO HOMEpPA, HOMEPOB

IIEPHOJIa U TPYIIIbI 2JIEMEHTA

22

Crtpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tonbl. DNeKTpOHBbI. Crpoenue
AJEKTPOHHBIX 000J0YeK aTOMOB NEPBBIX 20 XUMUUECKHX A1eMeHToB [lepuonnyeckoit

cuctemsl J[.1. Mennaeneena

23

3aKOHOMepHOCTI/I B UI3BMEHCHHUHU CBOMCTB XMMHUUYECKHUX DJIEMECHTOB IEPBLIX TpéX Nepruoaos,
KaJIus, KaJlbI s (pa)myca ATOMOB, JJICKTPOOTPHULIATCIbHOCTH, MCTAJNIMYCCKUX U
HEMCTAIINYCCKUX CBOfICTB) 1 UX COSIMHECHUN B COOTBETCTBHUH C MOJI0KEHUEM 3JIE€MEHTOB

B [lepronnyueckoi cuctemMe u CTPOEHUEM MX aTOMOB

CrtpoeHue BelecTBa

3.1

Xumuueckas CBSI3b. KoBanenTtHas (monspHast U HEMNoJsipHas) CBSI3b.

:‘)HeKTpOOTpI/IHaTCHBHOCTb XMMHUYECKUX 3JeMeHTOB. MMoHHas cBsI3b. MeTanueckas CBI3b

32

Turer KPpUCTAINIMICCKUX peIHéTOK (aTOMHaﬂ, HOHHAas, MeTaJ’IJ’II/I‘IeCKaﬂ), 3aBUCUMOCTDb

CBOICTB BEIIIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUIa XUMUYECKOU CBS3U

Baxkueiimme MNPEACTAaBUTCIIN HCOPIraHNYCCKUX BEIICCTB. Hemeranns u ux COCAUMHECHUS.

Meramisl 1 uX COCIUHCHU

4.1

Knaccupukanmss W HOMEHKJIATypa  HEOPraHMYECKUX  COCIUHCHUI:  OKCHJIOB
(comeobpa3yromue: OCHOBHBIEC, KUCIOTHBIE, aM()OTEPHBIC) U HECOIEO0PA3YIOIIUE;
OCHOBaHMH (IIETIOYM U HEPACTBOPUMBIC OCHOBAHUS ); KUCIIOT (KUCIOPOJICOIEPIKAIINE U

0eCKHUCIOPOAHbIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

dusnueckrue U XUMHUYECKHUE CBOMCTBA MMPOCTBIX BCHICCTB-HEMCTAJUIOB: BOAOPOAA, XJI0pa,

KHCJIOpO/1a, Cephl, a30Ta, pocdopa, yrieponaa, KpeMHUS

43

dusznyuecKkue U XMMHUYECKHE CBOICTBA MMPOCTBIX BEIICCTB-MCTAJIJIOB: JINTHUA, HATPUH,
Kajaus, Mardivs 1 KaJblus, aJJIIOMHHUA, XKECIIC3a. :‘)HCKTpOXI/IMI/I‘IeCKI/Iﬁ paa HaHpH)KCHI/Iﬁ

MCTaJIJIOB

44

DuU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJOPOIHBIX COCTUHEHUN HEMETAIIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnyueckue U XUMUIECKHUE CBOMCTBA OKCHI0B HeMeTaiutoB: cepsl (IV, VI), azora(Il, IV,

V), bocdopa(lll, V), yraepona(Il, IV), kpemuausi(TVY). [lonydeHrne oKCHA0B HEMETAILIIOB

4.6

XuMuyeckue cBorcTBa okcu10B: MeTtauioB [A-IIIA rpynm, nunka, meau(11) u xenesza(11,

I1T). ITony4yenne okCUI0B METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBaHMN ¥ aM()OTEPHBIX THIPOKCHIOB (HA IpuMepe

TUAPOKCUIOB AJIFOMUHMUA, KECJIC34, I_II/IHKa). HonyquHe OCHOBaHMH U aM(bOTepHBIX
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TUPOKCHJIOB

4.8

OO01re XUMHUYeCKUe CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOIHON, CEPHUCTOM,
CepHOH, a30THOMH, (ochopHOil, kKpeMHUEBOH, yroiapbHOU. OcoO0ble XMMHYECKHE CBONCTBA

KOHLIEHTPUPOBAHHOM CEpHOM U a30THOU KUCIIOT. [loirydyenne kuciaor

49

OO01mue xuMu4YecKue CBOMCTBa cpeHux coseil. [lomydenue coneit

4.10

[Tomyuenue, codupanue, pacro3HaBaHUE BOZOPOA, KUCIOPO/Ia, aMMHAKa, YTIIEKUCIIOTO

rasa B JabopaTopun

4.11

[Tomyuenne ammuaka, CEpHOM U @30THOM KHUCJIOT B MPOMBIIIIIEHHOCTH. OO0IIHe CrIOCOOBI

MMOJIy4YCHHA MCTAJIJIOB

4.12

I'enetnueckas cBs3b MCKAY KJIaCCaMH HCOPTraHNYCCKUX COGIII/IHGHI/Iﬁ

Xumuueckue p€akunu

5.1

Knaccudukanus xXuMuyeckux peakiuuii Mo pa3indHbIM MpU3HAKaM: 110 YUCITY U COCTaBY
YUYaCTBYIOIINX B PEaKIIUH BEUIECTB, 10 TEIIIOBOMY (P QEKTy, 10 H3MEHEHHUIO CTEeNeHEN

OKHUCJICHUA XUMHNYCCKHUX 3JICMCHTOB

52

TennoBoil 3¢ pexT XMMUYECKON peakIK, TEPMOXUMUYECKHE YPaBHEHUS. DK30- U

OHAOTCPMHUYCCKUC PCAKIINH. TepMOXI/IMI/ILICCKI/Ie YpaBHCHUA

53

OKHUCIUTENbHOBOCCTAHOBUTENbHBIE ~ peakiuu. OKHUCIUTEIM W BOCCTAHOBUTEIH.
ITpoueccol OKHCJICHUS u BOCCTAHOBJICHUS. DJIEKTPOHHBIN Oayanc

OKHCJIMTETLHOBOCCTAHOBUTEIILHOM pC€aKnuu

54

Teopus 3neKTpoIUTHYECKON aucconanui. KatuoHbl, aHUOHBI. DJIEKTPOITUTHI U

HEBJICKTPOJIUTHI. CuibHbIC U cIa0bIe SJICKTPOJIUTHI. Crerenn Jucconuanmu

55

PeaKI_[I/II/I HOHHOTO 0OMeHa. Y CIIOBUS IIPOTCKAHUA peaKHI/Iﬁ HMOHHOTO 06MeHa, IIOJHBIC 1

COKpaII€HHbIE HOHHBIE YPAaBHEHHUS PEAKIINI

XuMHS U OKpY>Karomias cpeaa

6.1

BemecrtBa 1 MaTepualsl B IOBCEAHEBHOW KU3HU YEJIOBEKA. be3omacHoe Henoib30BaHUE
BEIIECTB U XMMHUYECKHX peakiuii B maboparopuu u ObITy. [lepBas momorps mpu

XUMHYCCKUX 0XKOrax U OTPABJICHHUAX

6.2

XUMUYECKOe 3arpsi3HEHNE OKPYKAIOIIEeH cpe/bl (KUCIOTHBIC T0K/I1, 3arPS3HEHNE TTOYBBI,
BO3JIyXa U BOJIOEMOB), CIIOCOOBI ero npeaoTBpaiieHus [IpeaenpHas gomyctumas
koHueHtpanus Bemects ([1JIK). Poib xuMun B penieHnu 3K0IOrHYSCKUX TPOOIeM.

VYcunenue napHUKOBOTO 3¢ deKTa, pa3pylnIeHHe 030HOBOTO CIIOS

6.3

[Ipumenenwne cepsl, a3ota, hocdopa, yriaepoaa, KpEMHUS U KX COSTUHCHHH B OBITY,
MeIUIHE, TPOMBIIUIEHHOCTH U CETbCKOM X03sHcTBe. [I[ppuMeHeHne MeTaioB U CIJIaBOB
(cTanp, 4yTryH, JIOPATIOMUHHMA, OpOH3a) B OBITY ¥ IPOMBIIUIEHHOCTH UX COEAMHEHUH.

ITonsaTue o KOPPO3UH MCTAJLJIOB, OCHOBHBLIC CIIOCOOBI 3allUTBI UX OT KOPPO3UHU
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[IpupoaHble UCTOYHUKU YITIEBOAOPOAOB (Yrojib, IPUPOJHBINA ra3, HEPTH), MPOIYKTHl HX

64 nepepaboTku (O€H3UH), UX POJIb B OBITY M IPOMBIIIICHHOCTH
[TepBoHauanbHble TMOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAUHEHHSX YyTriepojaa
(MeraH, 9TaH, STHIEH, alUETHJIEH, STaHOJ, TIHUIEPHH, YKCycHas Kuciorta). [loHsTHe o

65 OHMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OeNKax, yrieBoJax - U UX POJU B KHU3HY
yeyoBeKa

7 Pacuérsr:

7.1 1o ¢popmMyIaM XUMUYECKHX COCTUHEHUH

7.2 Macchl (MacCOBOM) 101U paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XMMUYECKUM YPABHEHUAM
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