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Pabouyto mporpaMMmy cocTaBuia yUYUTEIh XUMHUH BRICIIEH KBATH(UKAITMOHHONW KaTEeTOPHH XaJIMKOBa
['ynno3 KazumoBHa
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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma mpenHa3HadeHa Ui 8 KJIACCOB OOIICOOpa30BaTEIbHBIX OpPTaHU3ANMNA U
COCTaBJICHAa B COOTBETCTBUH C:

- ¢ @enepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM OCHOBHOTO  OOIIETO
oOpa3oBaHus, YTBEpKIEHHOTO MpHKa3oM MunucrepcTBa npocsemienus Poccuiickoit deaepanuu T
31.05.2021 Ne287 ;

- denepanbHOl 00pa30BaTEIbHONW MPOrPaMMON OCHOBHOTO 00IIero oOpa3oBaHMSs, YTBEP)KICHHOU
npuka3oM MunuctepcTBa npocsemieHust Poccuiickoii peneparuu ot 18 mast 2023 roma Ne370;
-yueOHbIM ianHoM MBOYVY «CxBoprioBckast mkosa»y Ha 2023/2024 yueOHbIi To (M3 pacuera 2-X
y4eOHBIX Yaca B HEJISIIO 3a CYET MHBAPUAHTHOW YacTH Y4eOHOTO IUIaHa);

-Paboueii mporpammoii Bociutanuss MbOVY «CkBopiioBckas mikonay, 2023;

-VYMK: Xumus. 8 kimacc. YueOHuk st oOrieoOpa3oBaTeIbHbIX OpPTaHU3aluil ¢ MPHJIOKEHUEM Ha
anekTpoHHoM Hocutese (DVD) / T'.E. Pymsutuc, ®@.I". ®enpaman. - M: [IpocBemenue, 2014
-ITonoxxennem «O CTPyKType, NOPsAKE pa3padOTKU U YTBEPKICHHs pabodnx MporpaMmm»;
-MeroanueckuMu ~ peKOMEHAALUAMH 00  OCOOCHHOCTSX  TpENoJaBaHUi  XUMHUU B
obmeo0Opa3oBaTenbHBIX opranu3anuiax Pecrryommku Kpeiv B 2023/2024 yuebHOM romy.

Pabouas mporpamma mo XMMHH paccurMTaHa Ha 68 y4eOHBIX 4acOB U peaju3yercs Mo y4yeOHOMY
IUIaHy 2 9aca B HEJCI0, B TOM YHCJIe Ha KOHTPOJIbHBIE PabOThl — 4 4yaca, mpakTuieckue padboTel — 6
4acoB.

B pabouyto nporpamMmy ObUTH BHECEHBI H3MCHCHHSI:

-YBEJIMYEHO KOJMYECTBO YacoB B TeMe «BelliecTBa 1 XUMHUYECKUE pEaKLUU B PaCTBOpax» —Ha 2 4.

VYBenuueHrne 4YacoB Ha H3Y4YEHHME TEMbl MOJKHO OIpPABAATh CIIOXKHOCTBIO JJII BOCHPUSATHUS
OTJeNbHBIX OJIOKOB MaTepuajla U HaChIIIEHHOCTbIO MOHATHAMHU. [loaTomMy HeoOxomumo OoJblie
BpPEMEHH ISl OTPaOOTKHU 0a30BbIX YMEHHUM U 3HAHUIN Ha MPAKTHUKE.

[IporpaMMa Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO
obpa3zoBanus, npexacraBieHHbIx B OI'OC OOO, a Takxke Ha OCHOBE (hefepabHON paboueit
IIpOrpaMMbl BOCIIMTAHUS U C Y4ETOM KOHLEIIUM IPernoAaBaHusi yueOHOro mpeaMera «XUMHS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoit @eneparium.

[IporpaMma o XxuMuu Aa€T MpeCTaBICHHUE O 1EJIsAX, O0IIeN CTpaTeruu 00y4eH sl, BOCITUTAHUS
U pa3BUTHA OOy4aroIMXCs CpeACTBAMU Y4YEOHOro IIpeAMETa, YCTaHaBIMBAaeT 00s3aTelbHOE
MpeIMETHOE CO/Iep KaHKe, MIPelyCMaTpUBaeT pacipe/iesieHHe ero Mo KjiaccaMm U CTPYKTYpUpOBaHHE
o paszfenaM M TeMaM IpOrpaMMbl MO XHMHUHU, ONpPENENseT KOJIWYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEpUCTUKHU COJIEP/KaHUs, PEKOMEHYEMYIO IIOCIE0BATEIbHOCTh U3YyYEHUS] XUMHUH C Y4ETOM
MEXIIPEIMETHBIX M BHYTPHUIPEJAMETHBIX CBS3€H, JIOTHKM Y4eOHOro mpolecca, BO3PACTHBIX
ocoOeHHOCTe 00yyaromuxcs, onpeenseT BO3MOXKHOCTH MpeAMeTa Ul pealu3aluy TpeOOBaHUH K
pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM MporpaMMmbl Ha yYpOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMs, a Takke TpeOOBaHUM K pe3yibTaTaM OOyYeHHs XMMHMHM Ha YPOBHE LeNeld M3y4eHUS
IpeIMeTa U OCHOBHBIX BUJIOB yue€OHO-ITO3HABATEIBHON JEATEIBHOCTH 00y4YaIOLIerocs o OCBOCHUIO
y4e0HOTr0 coiepKaHMUsL.

3HaHME XUMHH CIYXUT OCHOBOM ISl (POPMHPOBAHUS MHUPOBO33PEHUS 00Y4YaIOIIErocs, €ro
NPEJCTaBICHUNA O MaTepUaTbHOM E€IUHCTBE MHUPA, BAXKHYIO POJb UTpaioT (GopMupyemble XUMHUEH
NPEJCTAaBICHUS O B3aWMOIIPEBPAILECHUSAX SHEPTHMHd W 00 HBOJIOIMM BELIECTB B NMPHPOJE, O MYyTAX



pelIeHus II100aTbHBIX TPOOJIeM YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SIHEPTE€TUUYECKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumMuu:

CIIOCOOCTBYET peaju3allMd BO3MOXKHOCTEH JUIsl caMOpa3BUTUSA U (OPMHUPOBAHUSA KYJIbTYPbI
JMYHOCTH, €€ 001mel 1 (PyHKIMOHATEHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBILIUICHUS M TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
HaBBIKOB MX CaMOCTOSITEIbHON yueOHOH JesTelbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATEIbCKUX
yYMEHUH, HeOOXOMMBIX KaK B IIOBCEAHEBHOM KHU3HU, TaK U B IPOPECCUOHATBHOHN IEATEIbHOCTH;

3HaKOMHT CO CHEenHU(UKON HAYYHOTO MBIILJICHUS, 3aKIabIBACT OCHOBBI LIEIOCTHOTO B3IJIAJA
Ha EJMHCTBO TMPHUPOABI M YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTAalloM B (HOpPMUPOBAHHH
€CTECTBEHHO--HAyYHOH IPaMOTHOCTH 00YyYaroIuXCs;

CIocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHMSIM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIHUECKOe 00pa30BaHUE 00yYaOLINXCS.

JlaHHbIE HamNpaBiCHUs B OOYyYECHHMHM XHMHH OOECIICYMBAIOTCA CHEIM(PHUKON COACpKAHUS
y4eOHOTO TpeaMeTa, KOTOPBIH SIBISETCS IMEeJaroruveckyd agalTHPOBaHHBIM OTpakeHHEM 0a30BOi
HayKH XMMHUU Ha OIIPEEIEHHOM dTale €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro oOpa3oBaHHs OpPUEHTUPOBAH Ha OCBOCHHE
00yYaroIMUMHUCS CHCTEMBl NMEPBOHAYAIBHBIX TOHSATHA XUMHH, OCHOB HEOPTraHMYECKOW XHUMHU W
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IIOHITUN OPraHUYECKON XUMHUH.

CrpykTypa coaep)kaHusi HpOrpamMMbl IO XMMHUU C(HOPMHpPOBAHA HAa OCHOBE CHCTEMHOIO
noaxoza k e€ uzyuenuro. ConeprkaHue CKIaJbIBA€TCS U3 CUCTEMBI IIOHATUN O XMMHUYECKOM DJIEMEHTE
U BEIIECTBE U CHUCTEMbl NOHATUA O XUMHYECKOW peakiuu. O6e 3TU CHUCTEMBI CTPYKTYpPHO
OpraHW30BaHbl MO NPHUHIMIY IOCIECIOBATEIBHOTO Pa3BUTUsA 3HAHMM HA OCHOBE TEOPETUYECKHX
MIPEACTABICHUHN Pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Yy4YE€HUs O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpEeACTaBIEHUHN 00 AIIEKTPOIUTHUECKON AUCCOIMAIIM BEIIECTB B pACTBOPAX.

Teopernueckne 3HAaHMS pPacCMaTPUBAIOTCS HA OCHOBE JSMIMPHYECKH IONYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IMOCIEA0BATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBITOJIHSS
(GyHKIMN OOBSCHEHHS M MPOTHO3MPOBAHUS CBOICTB, CTPOCHMSI M BO3MOXHOCTEH MPAKTHUYECKOTO
IIPUMEHEHHS U MTOTYYEHUS N3y4aeMBbIX BEIECTB.

OcBoeHue mporpaMmbl 1O XHUMHUH CIOCOOCTBYET (OPMUPOBAHUIO MPEJCTaBICHUS O
XUMUYECKON COCTABIAIOIIECH HAydyHOM KapTHHBI MHpAa B JIOTUKE €€ CHCTEMHOW IIPUPOIBI,
LIEHHOCTHOT'O OTHOLIEHUsI K HAay4YHOMY 3HAHUIO M METOJaM II03HAHWS B Hayke. M3yueHue xumuu
MIPOMCXOJUT C MPHUBJICUYEHUEM 3HAHUN U3 paHee M3YyYEHHBIX yuyeOHBIX MpeameToB: «OKpyKarolmuii
Mup», «bronorus. 5—7 knacce» n «dusnka. 7 Kiacey.

[Ipy m3ydyeHUM XUMHM MPOUCXOIUT (OPMHUPOBAHME 3HAHMI OCHOB XMMHYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOM /JEATEIIbHOCTH YeloBeKa M Kak OJHOIO U3
KOMITOHEHTOB MHPOBOW KYJbTYpHI. 3aaua y4eOHOro MpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHWM — BaXKHEHIHMX (DAKTOB, MOHATHHA, 3aKOHOB M TEOPETHUYECKUX TOJOKCHHM,
JTOCTYIHBIX 0000IIEHNT MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HayKH, B IPUOOLICHUN K HAYYHBIM
METOAaM TO3HAHUS MPH U3YUYEHUH BEIIECTB M XMMUYECKUX pEakiyii, B (OpMUPOBAHUH U Pa3BUTHH
[IO3HABATENbHBIX yYMEHUH M HMX TPUMEHEHUHM B Y4eOHO-NIO3HABATENBHOH M  y4eOHO-
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HCCIIEIOBATENbCKON JESTEIbHOCTH, OCBOEHUHM MpaBHJI 0€30MacHOro oOpalieHHus] ¢ BEIEeCTBAaMHU B
MTOBCEIHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XUMHHM HAa YPOBHE OCHOBHOIO 00mIero oOpa3oBaHUS BaXHOE 3HAYCHHE
npuoOpenu Takue ey, Kak:

— (opMUpOBaHHE HMHTEUIEKTYaJIbHO PAa3BUTOI JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHATHIO PEHICHUM, CIIOCOOHOI aganTHpOBaThCs K OBICTPO
MCHAKOIINUMCS YCIIOBUAM JKU3HU,

— HampaBJIEHHOCTh OOY4YeHHMS Ha CHUCTEMaTHYECKOE MPHOOIIEHHE OO0ydJaloumxcs K
CaMOCTOSITENTbHOW TMO3HABATENBHON NEATENbHOCTH, HayYHBIM METO/aM TO3HAHUS, (OPMHUPYIOLUIIM
MOTHBAIIMIO ¥ PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrnedyeHrue YCIOBUHM, CIOCOOCTBYIOIIMX MNPHOOPETEHUIO OOYyYalOIIMMUCA —OIbITa
pa3HOOOpa3HOW JEATEIHHOCTH, TO3HAHUS W CAMOTIO3HAHMSI, KIIFOYECBBIX HABBIKOB (KITIOYCBBIX
KOMHGTCHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JACATCIIBHOCTH,

— ¢opMupoBanue o01el (yHKIIMOHATHPHOW W €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM
YHClie YMEHHH OOBSICHSITh M OLIEHUBATH SIBICHHUS OKPY)KAIOILIEr0 MUpPA, HCIONb3Ysl 3HAHUS U OIIbIT,
MOJIy4YE€HHBIE TIPU U3YUYEHUU XUMUU, IPUMEHITh UX MPH PELICHUH MPOoOJieM B MOBCEAHEBHON JKU3HH
Y TPYAOBOM JIESTEIBHOCTH;

— (QopMupoBaHue y OOy4YalOIIMXCS TYMaHHUCTHUYECKUX OTHOIIECHUW, MOHUMAHHS ILIEHHOCTHU
XUMHUYECKUX 3HAHWH JUIs BBIPAaOOTKH SKOJOTMYECKH IIeJIeCOO0pa3HOro MOBeIeHUs B OBITY H
TPYJIOBOM AESITENLHOCTH B LEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOIHON CPEeIbl;

— pa3BUTHE MOTHUBAIIMU K O0yUYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA
OCHOBE yCBOEHHS OOIIEUETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduiist u
HaIpPaBJIEHHOCTU JAJIbHENUIIETr0 00yUYeHUSI.

COJAEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMuM B )KU3HU YeOBEeKa. XUMHUS B CUCTEME HayK. Tena U BellecTsna.
@u3nyecKre CBOMCTBA BEIIECTB. ATpEraTHOE COCTOsSIHUE BemecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B
xumud. YucTeie BemecTBa 1 cMecu. CrocoObl pa3ienieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThI. CUMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocThie
CJIO)KHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumudaeckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENbHAsI MOJIEKYJIApHas Macca. MaccoBast
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIUHEHHH.

KomnuectBo BemectBa. Monbs. Mossipaas macca. B3auMoCBsSI3b KOJIMYECTBA, MAacChl M 4UCia
CTPYKTYPHBIX €UHUIT BelecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COCTUHEHHM.

dusznueckue M XUMHYECKUE SBJICHUS. XHUMHUYECKas peakuuss U e€ NpPU3HAKU. 3aKOH
COXPAaHEHUS MAacCChl BEIIECTB. XHUMHUYECKHEe ypaBHeHUs. Kimaccudukamuss XUMUYECKHX peaKIuii
(coemuHeHUs, pa3IoKEeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XHWMHYECKOH TMOCYHol, mpaBuiamMu paboTsl B Jaboparopuud U NpuéMaMu
oOpamieHusi ¢ J1a00paTOpHBEIM O0OpYIOBaHWEM, HW3YYCHHE W ONHUCAHHE (PUIUYECKUX CBOWCTB



00pasIoB HEOPTraHWYECKUX BEIIECTB, HaOMIoAcHUE (pU3MUecKux (TIaBJICHHUE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUIEHHWE M KOHJEHCAlMs BOJIbl) U XMMHUYECKUX (TOpEHUE CBEuH,
MPOKAJIMBAHUE METHOW MPOBOJIOKH, B3aMMOICWCTBUE MeNa C KHCIOTOH) SIBICHUH, HAOIIOJCHUE U
ONMCAaHUE IPU3HAKOB NPOTEKAHUS XMMMUECKHUX peakUMil (pas3iokeHHe caxapa, B3auMOJEHCTBHE
CEepHOIl KHUCIOTHI C XJopuaoMm Oapusi, paznoxenue ruapokcuaa meau (II) mpu nHarpeBanum,
B3anMo/IeiicTBHe xkene3za ¢ pactBopoMm conu menu (II), nuzydyenune cnocoOoB pasaeneHus cMecei: ¢
MOMOIIIbI0 MAarHuTa, (GUIBTPOBAaHWE, BBHIIAPUBAHHUE, IUCTUIUIALMS, XpoMmMaTorpadus, NpoBereHHE
OYMCTKH TIOBapEHHOW COJIM, HAOJIOJEHWE U ONUCAaHWE pE3yAbTaTOB MPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJeNIel MOJIEKYJ (I1apOCTeP>KHEBBIX).

Basxueiilnue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech rasoB. CocraB Bo3ayxa. Kucimopox — 31€MEHT M NpPOCTOE BELIECTBO.
Haxoxnenne kuciopona B mpupoje, (Gpu3nyeckrne W XUMHUYECKHE CBOMCTBA (pEaKkIMH TOPEHUs).
Oxcunpl. [lpumenenne kucinopoma. CrocoObl TONyYeHHUS KHCIOpoJa B JabOpaTopuul |
npombllIeHHOCTH. KpyroBopoTr kuciopona B mnpupoae. O30H — amioTponHas MOAU(pUKAIUSL
KHCJIOPOJIa.

TermoBoit >PQPeKT XUMHUYECKOH peakuuu, TEPMOXUMHUYECKHE YypaBHEHHS, OHK30- U
SHAOTEPMHUUYECKHE peakuuu. TOoIIMBO: Yroab W METaH. 3arps3HEHUE BO31yXa, YCUJICHHE
napHUKOBOTo 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOsL.

Bonmopon — anemMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoze, Gu3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHust. Kucmotsl u conu.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoiicTBa BoJbl. Bona kak pactsopurens. PacTBopbl. HachllieHHBIE M HEHACBIIICHHbBIE
pactBopbl. PacTBOpMMOCTH BEIECTB B BOjAE. MaccoBasi 10Js1 BEIIECTBA B PAaCTBOpE. XUMHUECKHE
CBOMCTBA  BOJBI. OcHoBanus. Pomp  pactBOpoB B mpupoje U B IKHU3HHU



yenoBeka. KpyroBopoT Boabl B Tpupoje. 3arps3HEHUE NPUPOIHBIX Boja. OxpaHa M OYHCTKA
MIPUPOJIHBIX BO.

Knaccudpukanus ©Heopranmdecknx coeauHenuid. Oxcunel.  Kiaccupukamus OKCHIIOB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasyrwmue. HomeHkmarypa
okcu0B. du3nyeckue U XMUMUYECKHE CBOMCTBA OKCHIOB. [lomydenue okcuaos.

OcHoBanus. Krnaccudukanus oOcHOBaHMM: INEIOYHM UM HEPACTBOPUMbBbIE OCHOBAHUSI.
Homenxiarypa ocHoBaHui. @usnyeckue M XMMHYECKUE CBOMCTBAa OCHOBaHMU. Ilomyuyenue
OCHOBAaHHII.

Kucnorel. Knaccuduxamnus xucnor. Homenkmarypa kucinor. Pusznyeckue U XUMHUYECKHE
cBoricTtBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkinarypa coneil. @uznueckue 1 XuMuieckue cBoictsa coseil. [lonydenue coneil.

['eneTnyeckas CBSI3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COCTUHECHUM.

Xumuueckuit Ikcnepumenm:

KAueCTBEHHOE OIpeAeNieHuEe COACpkKaHMs KHUCIOpoAa B BO3AyXe, IMOJNy4YeHHUe, COOHMpaHue,
pacro3HaBaHUE M H3YyUYEHHUE CBOMCTB KHCIOPOJa, HAOJIOJCHHE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHSI BO3HHMKHOBEHHS M TPEKpallleHUs TopeHus (Iokapa), O3HaAKOMJICHHE C
o0Opa3amMu OKCHJOB U OMHCAHHUE WX CBOWCTB, MOJyueHUE, COOMpaHUe, Paclio3HaBaHUE U U3YYCHUE
CBOKMCTB BojJioposa (TopeHue), B3aummojehcTBue Bomopoga ¢ okcuaom Meau (II) (Bo3moskHO
WCIIOIb30BaHUE BHUCOMATEpUATIOB), HaOMIOJEHHE OOpa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
HCCIICIOBAaHNE OCOOCHHOCTEH PACTBOPECHHUS BEIISCTB C PA3IMYHON PACTBOPHUMOCTBIO, TPUTOTOBIICHHUE
pacTBOPOB C ONPENEIEHHON MAacCOBOM J10JIe pacTBOPEHHOIO BEIIECTBA, B3aAMMOJECHCTBHE BOJIbBI C
MeTaamMu (HaTpueM M KaibiiueM) (BO3MOXKHO HCIOJB30BaHHE BHIEOMATEPUANIOB), HCCIEIOBAHUE
00pa3lioB HEOPraHMYECKHX BEIIECTB PAa3IUYHBIX KJIACCOB, HAOIIOJEHWE W3MEHEHHS OKpPAaCKU
MHIMKAaTOPOB B pacTBOpax KHUCIOT W IIejouel, u3ydeHue B3aumojeicTBus okcuaa meau (II) c
pacTBOPOM CEpPHOM KHCIIOTBHI, KHCIOT C METallaMH, pPEaKUWid HEeUTpalu3aluu, IOIydeHue
HEpPacCTBOPUMBIX OCHOBAHMM, BBHITECHEHUE OJHOTO METajljla JPYyTMM M3 PacTBOpa COJIM, PELIEHUE
AKCIIEPUMEHTAIIBHBIX 337124 10 TeMe «BakHeH e KjIacchl HEOPraHUUECKUX COSTMHEHUN.

Mepuoauueckuii 3akon u Ilepuogmueckass cucrema xumMudecKux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne aTroMoB. XUMHYECKasi CBS3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKA KIACCU(PUKALUU XUMHUYECKUX 3JeMEHTOB. [loHATHE O Trpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHBIE METAJUIbl, TaJOreHbl, WHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCHUIBI U TUIAPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucreMa xumudeckux snemeHToB . M. Menneneena.
Kopotkonepuoanas u nimuaHonepuoanas Gopmsl [leproandeckoit CHCTEMBl XUMHUECKUX dJIeMeHTOB /1.
N. Menneneesa. [lepnoas! u rpynnsl. @U3HUECKUI CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB MEPHOJA U
TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek aToMOB MepBbIx 20 xuMudeckux snemMeHToB [lepuonnyeckoii cucremsl JI. V. Menneneesa.
XapakTepucTuKa XHMHYECKOr0 JJIEMEHTa Mo ero mnosnoxeHuto B Ilepumogmueckon cucreme [ U.
Menneneesna.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTOMOB XHMMHYECKHX DSJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue llepronnueckoro 3axkoHa u llepmoanmdeckoi CHUCTEMBbl XMMHYECKHUX HJIEMEHTOB IS

pa3BUTHS HayKu U npakTuku. [{. 1. MeHneneeB — yu€HbIN U rpak JaHUH.
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Xumnueckas cBsi3b. KoBanieHTHas (MOJIsIpHAst U HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPHULIATEIBHOCTD
XUMHMYECKHX 3JIeMEHTOB. FIOHHas1 CBA3b.

Crenenb okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHbBIE peakuuu. [Iponeccsl okucnenus u
BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3yueHue o0paslioB BEUIECTB METAJJIOB U HEMETAIIJIOB, B3aMMOAECHCTBUE THIPOKCHIA LINHKA C
pacTBOpamMH KHMCJIOT M IEJI0YEH, IIPOBEIEHUE ONBITOB, MWILTIOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKluil (frOpeHue, peakliuu pa3yiosKeHNs, COETUHEHMS).

Meosicnpeomemmnvwie ceazu

Peanuzanus MeXNpeAMETHBIX CBA3CH NPU U3YYEHUU XMMHHU B 8 KJIaCCEe OCYLIECTBIIACTCS YepPe3
HCIOJIb30BAaHNE KaK OOIIMX €CTECTBEHHO--HAYYHbIX IIOHATUH, TaK W MOHATHH, SBISIFOIIUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIUKJIA.

OOu1re ecTecCTBEHHO--HAY4YHbIC MOHATUSA: HAYUHBIH (akT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAJu3,
CHHTE3, KJIaccu(uKanus, NepuoAUYHOCTb, HA0II0JeHUE, SIKCIIEPUMEHT, MOJEITUPOBaHHUE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE.

®dusuka: wmarepus, aToOM, DJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIMJ, H30TOIbI,
PallnOaKTUBHOCTb, MOJIEKYIIA, SJIEKTPUYECKHUH 3apsij, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, pU3MuecKue BEITUUNHBI, €TUHHUIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1b1, COoNHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE MOPOJIBI, TOJE3HBIE HCKOTAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMHYecKasi peakuust

[Iepnonnueckuit 3akoH. Ileproanueckas cucrema xumuueckux anemeHToB J1. 1. Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHUYECKUX JJIEMEHTOB INEPBBIX TPEX
NIEPUOJOB, KaJWs, KaJbLUd M HMX COCIUHEHUN B COOTBETCTBUU C IIOJIOXKECHHEM DJIEMEHTOB B
[Iepnonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBHCHMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XUMHUECKOH CBSI3U.

Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYeCKUX BEIIeCcTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3IM4HbIM KJIaccaM HEOPTaHWYECKUX COCIMHEHUH, TEHETHYECKas CBA3b
HEOpPraHUYECKUX BEIIECTB.

Knaccudukanys XMMUYECKHX peakluid MO pa3iuyHbIM HpHU3HaKaM (IO 4YUCIy U COCTaBy
Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIMIOBOMY 3((eKTy, Mo U3MEHEHUIO CTENeHEeH OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB, [0 0OpPaTHMOCTH, 10 YYaCTHIO KaTalu3aTopa). JK30- U SHAOTEPMHUECKHUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[lonsiTe o ckopoctn xumuueckod peakuuu. IloHstue 006 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. I[lonarue o xaranuse.
Ilonsate 0 XuMHU4YeckoM paBHOBecuU. PaKTOPHI, BIMSIONIME HA CKOPOCTh XMMHUYECKON PEAKIUU U
M0JIOKEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU, JJIEKTPOHHBIA  OajaHC  OKHUCIHUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBIEHHE YPAaBHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopust AIEKTPOJUTUUECKON UCCOLMAIMU. IJIEKTPOIUTHI W HEDJIEKTPOJHUTHL. KaTHOHBI,
aHUOHBI. MexXaHW3M IHCCOLMALMN BEUIECTB C PA3NMYHBIMM BHJAMH XUMHUYECKOW CBA3H. CTENeHb
mucconranui. CUIbHbBIC U CIIA0bIe SIEKTPOIIUTHI.
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Peakniun monHOro oOMeHa. YCIIOBHsI MPOTEKAaHWsI pPEaKIMii MOHHOTO OOMEHa, IOJHBIE W
COKpallléHHbIE HMOHHBIE ypaBHEHHUs peakuuii. CBONCTBA KHUCJIOT, OCHOBAaHMW M COJEH B CBETE
MIPEJICTABICHHUIA 00 IEKTPOIMTUYECKON qucconnanuu. KadecTBeHHbIe peakiinu Ha HOHBL. [loHsTHE 0
TUAPOIIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIEJISIMUA KPUCTAITUYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJLJIOB
u HemeTtauioB (TpaduTa ¥ anmasa), CIOKHBIX BEIIECTB (XJIOpUIA HATPHs), HCCICIOBAaHUE
3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIIMU OT BO3JCHCTBUS PA3TUYHBIX (PaKTOPOB, UCCIIETOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpOLIECCa TUCCOLMALMU KHUCIOT, ILIEJOYed U cojei
(BO3MOKHO HCIIOJIB30BaHUE BUAECO MAaTEPUAJIOB), IPOBEICHUE OINBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MPOTEKAaHUS peakluii HOHHOTO oOMeHa (00pa3oBaHUe OCajiKa, BBIJCICHUE ra3a, 00pa3oBaHUEe BOJIbI),
OTBITOB, WJUTIOCTPUPYIOIINX NPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX peakuuid (ropeHue,
peaKiuu pasNioKEHUs, COEAUHEHHUs), pACIO3HABAHME HEOPraHUYECKUX BELIECTB C TMOMOIIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, PEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaibl 4 X coeTUHEHUS

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucienusa. CtpoeHue u (u3MUECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJOT€HOB. XHUMHUYECKUE
CBOMCTBAa Ha TMpuMepe XJopa (B3aUMOJEHCTBHUE C MeETaUIaMHM, HEMETaJUIaMH, IeJ0YaMHu).
XnopoBogopoa. CosstHasi KUCJIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHUE, MpuMmeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpraHuM3M uejoBeka. BakHeiine XJopuabl U UX HAXO0XKJIECHUE B
MIPHUPOJIE.

O6mass xapakTtepuctuka »diemMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble CTerneHH okucieHus. CrtpoeHne W (U3NYECKHE CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpO/ia M cepbl. AJUIOTPOITHBIE MOIU(UKALINN KUCIOPOJa U cepbl. XMMUYECKHE CBOMCTBA CEPBHI.
CepoBoziopoJi, cTpoeHHe, pU3nYecKkre U XUMHUYecKue cBoMcTBa. OKCUIBI cepbl KaK MpPeCTaBUTENN
KHCIOTHBIX OKCHAOB. CepHas KHCIIOTa, (U3MYECKMEe M XUMHYECKHe CBOicTBa (oOIIue Kak
MIpe/ICTaBUTENs Kjacca KUCIOT U creuupuyeckue). XUMHUECKHE peaklUy, JEeKallde B OCHOBE
MIPOMBIIIJIEHHOTO crocoba moiy4yeHus cepHoi kuciothl. IIpumenenue cepHoil kuciaotel. Conu
CEpHOIl KHCJIOThI, KaUeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B
npupojie. XUMHUYECKOE 3arpsi3HEHNE OKpYXKarolel cpebl COeTUHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3yXa U BOJJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OOmass xapakrepucTuka »3jeMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIC CTETIEHH OKHCICHHS. A30T, paclpoCTpaHEHHE B MPUPOIE, (PU3HUecKie U XUMHUYECKUE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHaK, ero (puU3M4eckue M XMMHUYECKHE CBOICTBA,
noyiydeHue u npuMmenenrne. Conu aMMOHUS, WX (PU3HUECKHe U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KagecTBeHHast peakmusi Ha HOHBI aMMOHHSA. A30THas KHCJIOTa, €€ IMONlydeHHe, (U3NYEeCKue H
XUMHUYECKHe cBOMcTBa (0OmMe Kak MpeacTaBuUTeNsl Kjacca KHUCIOT U cHenu@uueckue).
Hcnonb30BaHue HUTPATOB U COJEH aMMOHHSI B KaueCTBE MHHEPATbHBIX yI0OpeHui. XUMHUUECKOe
3arps3HEHUE OKPY’KAIOLIeH Cpebl COeTMHEHUAMHU a30Ta (KUCIOTHBIE JOXK/HU, 3arpsi3HeHne BO3ayXa,
MoYBBI ¥ BOA0EéMOB). Docdop, amnorponHbie Moaudukanuu docdopa, Gpu3ndeckrne U XUMHUIECKUE
cBorictBa. Oxcun dochopa (V) u docdhopHas kucnora, puznyeckne M XUMHUUYECKHE CBOMCTBA,
nonyyenue. McnonpzoBanue ¢pocdaroB B kKauecTBe MUHEPATIBHBIX YI100pEHUH.

OOmast xapakrepuctuka dieMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. YTJIEpoA, aUIOTPOIHble MOIW(UKAIMM, PAacCIpOCTpaHEHUE B
npupojie, Gpu3nUeckrue W XUMHYECKHEe CBOMCTBa. AnmcopOums. KpyroBopor yriaepoma B mpupose.
Oxcunsl yriaepoaa, ux (pu3MUeckre W XMMHYECKHE CBOMCTBA, JCHCTBHE HA KUBBIC OpPTaHU3MBI,



MOJTydeHUE M TpPUMEHEHHE. DKOJIOTHYECKHE MpoOJIeMbl, CBsi3aHHBIE ¢ OokcuuoMm yriepoma (IV),
TUIO0TE3a II00ATbHOrO MOTEIUICHUS KJIMMaTa, TapHUKOBBIN 3P ¢eKkT. YroibHas KUCIOTa U €€ COoly,
X (U3NYECKUE M XUMHUYECKUE CBOWMCTBA, MOJYYCHHE U NpUMeHEHHE. KauecTBeHHasl peakius Ha
KapOoHaT-uoHKI. Mcmoib30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO03SIICTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKHX BELIECTBAX KaK O COCJMHEHUSX YIiepoja
(MeTan, 3TaH, TWIEH, allETUJICH, 3TAHOJ, TJIUIEPHUH, YKCyCHas KuciioTa). [IpupoaHbie UCTOUYHUKHI
YIIEBOIOPOAOB (YroJib, MPUPOIHBINA Ta3, HeTh), MPOAYKTH UX TepepaboTku (OSH3WH), UX POJb B
ObITy W NpoMbIIUIEHHOCTH. [loHsTHE O OMONOTMYECKHM Ba)KHBIX BEIIECTBAX: JKHpax, OelKax,
YIJIEBOJAX — M MX pOJIM B JKU3HM 4YeloBeKa. MarepualbHOE €IMHCTBO OPraHMYECKUX H
HEOPraHUYECKUX COCIMHEHUN.

Kpemnuuii, ero ¢pusznueckre u XuMUYECKHE CBOMCTBA, ModyyeHne u npumeHenue. CoeTmHeHus
KpeMHusi B mpupoje. Ob6mue npeacraBieHuss o6 okcunae kpemuus (IV) u kpemMHHEBON KHUCIOTE.
CunukaTtel, HMX HCIOJb30BaHHE B OBITY, B MPOMBIIIJICHHOCTH. BakHeliine CTpoUTenbHbIC
MaTepHalbl: KEpaMUKa, CTEKJIO, IIeMEHT, OeToH, kene300eroH. IIpoGmemsr Ge3omacHOTO
WCIIOJIB30BaHUSI CTPOUTENIHHBIX MATEPHAJIOB B IIOBCEIHEBHOM JKU3HHU.

Xumuueckuit Ikcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, MPOBEICHHE
KAueCTBEHHBIX PEaKIHUi Ha XJIOPHI-UOHBI M HAOIIOJICHUE TNPU3HAKOB WX IPOTECKAHHS, OIIBITHI,
oTpaxkammue (U3HYECKUe W XHMHUYECKHE CBOWCTBA TAJIOTCHOB W WX COCJAMHCHUU (BO3MOXKHO
WCIIOJIb30BaHUE BUJCOMATEPHANIOB), O3HAKOMJIEHHE C oOOpas3laMu XJIOpPHAOB (TaJOreHUI0B),
O3HaKOMJIGHHE ¢ oOpa3uamMu cepbl U €€ COeIUHEHUSMHU (BO3MOXKHO  HCIOJIBh30BaHHE
BHJICOMATEpHAIIOB),  HaOMIOJeHWe  Tporecca  OOyriWBaHHMS ~ caxapa  TMOJ  JCHCTBUEM
KOHILEHTPUPOBAHHON CEPHOM KHUCJIOTHI, M3y4Y€HHE XMMHMUYECKHUX CBOWCTB pa30aBIEHHON cepHOM
KHCIIOTHI, TPOBEJCHHE KadeCTBEHHOM peakiuu Ha cynb(ar-uoH W HaONIOJeHHE TMpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMHU CBOMCTBAMHU a3oTa, ¢ocdopa M UX COCTUHEHHMA
(BO3MOKHO HCITOJIb30BAaHME BHUJEOMATEpHalloB), oOpa3laMu a30THBIX U (HOCHOpHBIX ynoOpeHHil,
MoJTydeHue, cooOupaHue, paclio3HaBaHUE M U3yUYE€HHUE CBOMCTB aMMMAaKa, MPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha UOH aMMOHUS U GocdaT-uOH U U3yUYEeHUE TTPU3HAKOB UX MPOTEKAHUs, B3AMMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHUCIIOTBHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
M3Y4YeHHE MOJeNiel KpUCTATMYECKUX peméTok anMmasa, rpadura, QynnepeHa, 03HaKOMIIEHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
MPOTHBOTA3a, IMOJy4YeHHe, COOMpaHWe, paclo3HaBaHWE M HM3YYCHHE CBOWCTB YIJIEKHCIIOTO Trasa,
MPOBEJICHUE KAYECTBEHHBIX PEaKkIuil Ha KapOOHAT W CHIIMKAT-WOHBI U HM3yYeHUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOM  MPOMBIIUIEHHOCTH, pEIIEHUE
AKCTIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele HeMeTaTbl U X COSAMHEHUS».

MeTa/uibl M UX COeTMHEHUsI

OO01mast XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METaJNIOB Ha OCHOBAaHUH WX TMOJIOKEHUS B
[Iepuonnueckoit cucreMe xumuyeckux odneMeHToB [[. M. MeHneneeBa U CTpOEHUS aTOMOB.
Crpoenue wmeTtayuioB. MeTamndeckas CBsi3b W METaJUTMYECKash KPUCTAJUIMYECKas pemieTka.
DIJIEKTPOXUMHUYECKUH Pl HAPSOKEHUN MeTauioB. OU3NUecKue U XMMUYECKUE CBOMCTBA METAJIIOB.
OO6mue crnocoObl monydeHus MeTauioB. [loHATHE O KOpPpO3UM METANJIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CIuaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) M X IPUMEHEHUE B OBITY
Y IPOMBILIUIEHHOCTH.

[llenounble MeTaiIbl: TIOJ0KeHUE B [lepuoanmyeckon cucteMe XxuMudeckux snemeHTon 1. M.
MenzeneeBa, CTpOEHUE UX aTOMOB, HaXOXJIeHHE B nipupojae. Ou3znueckue U XUMUYECKHE CBOMCTBA
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(Ha mpuMepe Hatpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS W Kanus. [IprMeHeHue 1enoYHbIX
METaJUIOB U UX COECIMHEHUM.

[IlerouHO3EMENBHBIE METAJUIBI MarHUM M KaJIbLMK: IOJIOKeHUE B Ilepuonnueckon cucreme
xumuueckux 3nemeHToB . WM. MeHnaeneeBa, CTpoeHHME HUX AaTOMOB, HAaxOXIAEHUE B MPHUPO/IE.
duznyeckue 1 XUMUYECKHEe CBOMCTBA MarHus U Kalblius. BaxHeilre coequHeHus Kanbius (OKCU,
TUAPOKCH, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B Ilepuogmdeckoil cucreMe xumudeckux oanemeHros I M.
MenpeneeBa, CTpOEHHE aTOMa, HaxOoXAeHHE B mpupone. dusznyeckue M XMMHUECKHUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuonnueckoit cucreme xumuueckux snemeHToB /. 1. Menneneena,
CTpPOEHHME aToMa, HaXOKJIEHUE B Ipupoje. Pusnueckue U XMMUYECKHE CBONCTBA Xkeie3a. OKCHUIIbI,
ruapokcuabl 1 conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U NOJTyYEHUE.

Xumuueckuii Ixcnepumenm:

O3HaKOMIJIEHHE C 00pa3llaMHd METaJUIOB M CIUIaBOB, UX (PU3MYECKMMH CBOWCTBAMH, U3yUYCHHE
pe3yIbTaTOB KOPPO3HH METAJIOB (BO3MOXKHO MCIIOJIB30BAHHE BHUICOMATEPUATIOB), OCOOCHHOCTEM
B3aMMO/JICICTBUS OKCHU/IAa KaJIbLIUsSl U HATPUS C BOAOH (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMICTB >KECTKOM BOABI, IMpollecca TOpeHHUs djKele3a B KHUCIOpoAe (BO3MOXKHO
WCIOJIb30BaHUE BUCOMATEPHANIOB), MPHU3HAKOB MPOTEKAaHUs KAYECTBEHHBIX PEAKIMi Ha HOHBI:
Marusi, KaJIbIUs, ATFOMIHMS, TUHKA, xene3a (I11) u sxenesa (I1I), mexu (II), HabmoneHne u onucanme
IIPOLIECCOB OKPAIIMBAHUS IJIJAMEHH MOHAMU HATPHS, KaJus U KaJlbliUsg (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCleI0BaHNE aM(OTEPHBIX CBOWCTB THIPOKCHAA ATIOMUHUS U TUIPOKCHUIA
LIMHKA, pEeHIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeillne MeTasibl U UX COETUHEHUS.

XuMHus M OKpYKamoLas cpeaa

BemectBa u MmaTepuansl B IMOBCEJHEBHOW KM3HU ueloBeKa. be3omacHoe HCHOIb30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas MOMOIIh Py XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYecKoe 3arpsi3HEHHE OKpYKarolled cpeapl (MpeaenbHas IOMyCTUMasi KOHIICHTPAIUs
Benlects, nanee — [1/IK). Ponb XxumMuu B penieHnu 3K0J0rHYeCKUX MpooIIieM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

Mesicnpeomemmnie céasu

Peanuzaius MexnpeaMeTHBIX CBA3EH IPU U3YYEHUH XUMHHU B 9 Kilacce OCYILECTBIISIETCS Yepes
WCIIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHATUN, SBISIOMINXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOTO LIHUKIIA.

OOmue ecTecTBeHHO-HAYYHBIC MOHATHS: HAay4HBIA (DAaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAJH3,
CHHTE3, Kllaccu(uKaius, NepuoANYHOCTh, HAOII0JeHUE, SKCIIEPUMEHT, MOJICTUPOBaHNE, U3MEPEHHE,
MO/JIETIb, SIBJIEHNE, TApHUKOBBIN 3D PeKT, TEXHOIOTUsl, MaTepHAaIbI.

®uzuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIbI,
PaaNOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsil, IPOBOJHUKU, MOJYIPOBOIHUKH, TUIIIEKTPUKH,
(OTOd7IEMEHT, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHME BEIecTBa, Tra3, pacTBOD,
PacTBOPUMOCTD, KpUCTaNINYecKas peléTKa, CIijiaBbl, (U3NUYECKHe BEIUYUHBI, SMHHUIIBI H3MEPEHUS,
KOCMHUYECKO€ IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorusi: ¢QotocunHres, npixanue, Ouochepa, sSKoOcHCTEMa, MHHEpaJbHbIE YHAO0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPATIBI, TOPHBIC MOPOIbI, MOJE3HBIE MCKOIAEMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOT'PAMMBI 110 XMMHMHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yIbTATHl OCBOSCHUS ITPOrPaMMbI OCHOBHOT'O 00IIIEr0o 00pa30BaHuUs JOCTUTAIOTCS
B Xojie 0OOyueHUsI XUMUU B €IUHCTBE y4e€OHOW M BOCHHUTATEIHHOU NEATEIHHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUHCKMMM COLIMOKYJIBTYPHBIMM W JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
IPUHATBIMU B OOLIECTBE IMpaBWJIaMd M HOPMaMu IOBEJEHUS U CIOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTUAIM3AINH 00Y4aIOIIHUXCS.

JInuHOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBATHCS CHCTEMOI
MIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMil M PACLIMPEHHUE OINbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM
quCclie B YaCTH:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEUIO, TIOHUMaHWs 3HAYEHUS XMMHMUYECKON HayKu B JKU3HM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BIIQIETh JIOCTOBEPHON HH(pOpMAIME O MEepeNOBBIX IOCTIKEHHSIX W OTKPBITHIX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSIX 00 YCTpOICTBE MUpa U
00I11eCTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEJICTAaBICHHUS] O COLMAJIbHBIX HOpMax M IpPaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE,
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-HCCIeI0BaTENbCKOM,
TBOPYECKOH M IPYTUX BUJAX JIEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM AEATEIbHOCTH
IIpY BBIIIOJHEHUM Y4YeOHBIX, MMO3HABATENbHBIX 3aJ]1a4, BBIMOJIHEHHMM XHMHUYECKHUX OSKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHUMAHHUIO ¥ B3aMMOITOMOIIH B IPOIECCE ITON
y4eOHOI NesTeTbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEJIEHHE M MOCTYNKHU CBOMX TOBapUUIEH C
MTO3ULMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN IIOCTYIKOB,;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE W XHWMHUYECKOW pEaKIMH, COOTBETCTBYIOILIUE
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAayKHM M COCTABJISIIOIIME OCHOBY JUI TOHUMAaHHUS CYIIHOCTH
Hay4YHON KapTHHBI MHpa, MpPEACTaBIE€HUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUSA TNPHUPOJIBL,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
MI03HABATEJIbHbIE MOTHUBBI, HAIIPABJIEHHBIE HA IOJyYE€HUE HOBBIX 3HAHMW MO XUMHUH, HEOOXOAUMBIE
Uis OOBSICHEHUS] HaOINI0/IaeMBIX MPOLIECCOB M SIBJICHHUM, MO3HaBaTeNbHOHM, HWH(OPMALMOHHONW H
YUTATENICKOM KYJIbTYpHI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;
UHTEpeC K OOY4YeHMIO U T[O3HaHUIO, JII0OO3HATENbHOCTb, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIEIOBATEILCKOM JEATENHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupOBaHHS KYJIBTYPbI 310POBbS:

OCO3HaHHE€ LEHHOCTHU KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 ’KU3HHU, OCO3HAHHUE MOCJIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
aJIKOTOJI, HApPKOTUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJCHHMS TpaBuil O€30MacHOCTH TpH
00palIeHnt C XUMUYECKIMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOro BOCIIMTAHUS
MHTEpEC K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuil U Tpyaa pa3indyHOTO poja, yBaKeHUE K TPYAY U
pe3ysibTaTaM TPyJI0BOW AESITEIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN IO
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XMMHHU, OCO3HAaHHBIA BBIOOP MHIMBMIyalbHOH TPAeKTOPUU MPOAOJIKEHUs OOpa30BaHUS C Yy4ETOM
JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB M HOTPEeOHOCTEH,
yCIemHOM Npo(ecCHOHANBHON EATETbHOCTH W PAa3BUTHUA HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH
alanTHPOBATHCS B MPO(EeCCHOHANBHOM Cpee;

6) 9K0JIOTHYECKOT0 BOCTIUTAHUSA:

9KOJIOTUYECKU 11€JIeCO00pa3HOe OTHOLICHHE K IMPHPOJIE€ KAaK HCTOYHMKY JXKU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHHWS, MOHMMAaHWE ILIEHHOCTH 3J0pOoBOro M Oe3zomacHoro obpasza >XU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3MUECKOMY M NCUXMUYECKOMY 370POBBIO, OCO3HAHUE
LIEHHOCTH COOJIOIEHUSI MpaBuJl OE30MacHOr0 MOBEJNEHMs IpU padoTe C BEIEeCTBAMM, a TAKKE B
CUTyalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMSA, MOJydyaeMble NpPU HM3YYEHUH XHMMUH, JJIs PEUIeHUs 3a/ad,
CBA3AHHBIX C OKPY’KAIOIIEW NMPUPOJHON CPENOM, I MOBBIIIEHUS YPOBHS SKOJIOIMYECKOU KYJIBTYPBI,
OCO3HaHMS TJI00AJBHOIO XapaKTepa 3KOJOIMUYECKUX MpoOieM M IyTell MX pEeLIeHUs MOCPEACTBOM
METOJI0OB XMMHH, SKOJIOIMYECKOIO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBAaTbCSA UM B I03HABATEIbHOM,
KOMMYHHKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX pE3y/lbTAaTOB BBIACIAIOT 3HAYMMbIE I (HOPMHUPOBAHMS
MHUPOBO33pEHUsl OOIlEHAYYHbIE IOHATHUSA (3aKOH, TEOpHs, NPUHIMI, TUIOTE3a, (aKT, CUCTEMA,
IIPOLIECC, AKCHEPUMEHT M JPYroe.), KOTOpbI€ MCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax M TMO3BOJSIIOT Ha OCHOBE 3HAHWMH W3 3THUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOM Hay4yHOM KapTUHE MHpa, W YHUBEpcalbHble YyueOHble JeicTBHs (IIO3HaBaTEINIbHBIE,
KOMMYHHUKATHBHbBIC, PEryJIATUBHBIE), KOTOpble oOOecrnednBaloT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHbIC YHHBepcAJbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeicTBHA:

YMEHUS UCIOJIB30BaTh IMIPUEMBI JJOTUYECKOIO0 MBIIUICHHS IIPU OCBOCHUM 3HAHUMN: PACKPBIBATh CMBICI
XUMHUYECKUX TOHATUHN (BBIACNATH UX XapaKTEepHbIE IPU3HAKHU, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMHU
MOHATHUSIMH), UCIOJb30BaTh MOHATUSA Ul OOBSACHEHHUS OTIENbHBIX (PAKTOB M SBJIEHUH, BBIOMPATH
OCHOBaHUS U KpHUTEpUHU Js KIACCU(PHUKAMU XUMUYECKUX BEIIECTB M XHMHUYECKUX peakUui,
yCTaHaBJIMBaTh NMPUUYMHHO-CIICJICTBEHHBIE CBS3M MEXJYy OOBEKTAMH H3YyY€HHs, CTPOMUThH JIOTUYECKHE
paccyxaeHus (MHIyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJOTHH), J1eJIaTh BHIBOJIBI U 3aKIFOUEHUS;

YyMEHHE NpPUMEHATH B IMpollecce€ IO3HAHUS TMOHATHS (IpEeaMETHblE W METallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHUMHH, NPeoOpa3oBbIBaTh MIMPOKO
IIPUMEHSIEMbIE B XMMHUHU MOJEIBHBIE MPEJICTaBICHUS — XUMHYECKMH 3HAK (CHMBOJ JJIEMEHTA),
XUMH4eckas (opMyiia U ypaBHEHHE XMUMUYECKON peakiy — MpH pelIeHNH y4eOHO-IT03HaBaTEIbHBIX
3a/1a4, C y4€TOM ITHX MOJEIBbHBIX INMPEACTABICHUN BBIABIATE U XapaKTEPU30BATh CYLICCTBEHHBIE
MPU3HAKU HU3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMUYECKUX pPEaKlui, BBISBISATH OOIINe
3aKOHOMEPHOCTH, NPUYMHHO-CIEIACTBEHHBIE CBA3M U IPOTUBOPEUMS B H3Y4YaeMBIX IpouLeccax U
SIBJICHUSAX.

Ba3oBble uccienoBarebckue AeiCTBUA:

YMEHHE MCIOJIb30BaTh ITOCTABIECHHBIE BOIPOCHI B KAadeCTBE HMHCTPYMEHTA IIO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI JUIsl ()OPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE NPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUM;

IpUOOpPETEHNE OMbITa 1O IUIAHUPOBAHMIO, OPraHU3alMd M  IPOBEIEHUI0  YYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOMI0laTh 3a XOJOM IIPOIECcca, CAMOCTOSTENBHO NPOTHO3UPOBATH €ro
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pe3ynbrat, (opMmynupoBaTh 0000IIEHHS U BBIBOJIBI MO pe3yiabTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

Paborta ¢ unopmanmeii:

YMEHHUE BBIOMpATh, aHATM3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO PA3IMYHBIX BUIOB U (GOpM
MpE/ICTaBICHUs, TOJYy4YaeMyl0 U3 Ppa3HbIX HCTOYHUKOB (HAyYHO-TIONYJSpHAs JIATEparypa
XUMHUYECKOTO COJIep KaHMsI, CIIPAaBOYHbIE MOcoOusi, pecypchl VHTepHEeTa), KpUTHYECKH OILIEHUBATH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHUE TPUMEHSATh pPa3IMYHbIE METOJIbl W 3alpochl TpPU TIOMCKE M OTOOpe HHPOpPMALUU H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIS BBIIIOJHEHUS Y4e€OHBIX U TMO3HABATEJIbHBIX 3a/1a4
onpeAeNnéHHOro THIA, NpUOOpeTeHre omnbiTa B 00JacCTH HCIOJIB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAZIECHUE KYJIbTYpOM AaKTUBHOIO HCIIOJIB30BAHMS Pa3IUYHbIX
MTOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMPATh ONMTUMAIBHYIO (POpPMY MpeacTaBiIeHUs] HHPOPMALTUU
U WUTIOCTPUPOBATH pEIlllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AWarpaMMaMu, IpYruMu ¢GopMaMu
rpauKu 1 UX KOMOMHAITUSIMU;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce YUeOHOH M MCCIe0BaTENIbCKON J1€ATEIbHOCTH
MHPOPMALIMIO O BIMSHUHM TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBAa M TPAHCIOPTa Ha COCTOSHUE
OKpY’Karollel MPUPOTHON Cpeibl.

KoMMyHHKaTHBHBIE yHUBepCaJIbHbIE YUeOHbIC 1eliCTBUA:

YMEHHMS 33/1aBaTh BOIIPOCHI (B X0J€ auajiora U (Win) AUCKYCCUH) 0 CYILIECTBY OOCYKIaeMOU TEMBI,
(bopMyIHPOBATH CBOU MPETIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS MPETIOKESHHOH 3a/1a9u;

YMEHHUSI MPEACTABIATh IMOJIyYCHHbIE PE3yNbTaThl MO3HABATEIBHOM NIEATEIBHOCTH B YCTHBIX U
MIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALMIO PE3YIbTATOB BBIIIOJHEHUS XMMHYECKOIO SKCIIEPUMEHTA
(J1abopaTopHOTO OIBITa, JIAOOPATOPHOM pabOTHl MO MCCIETOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOro COTpYIHHYECTBAa CO CBEPCTHUKAMH B COBMECTHOW IIO3HABaTENbHOU H
HCCIIEI0BATENILCKON /IEATEIbHOCTH NP PELIEHUH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIAaCOBaHMs MO3ULMH (00CYXIeHus, OOMEH MHEHUSMH, «MO3TOBBIE ILITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUM, ONpENEICHUE KPUTEPUEB IO OLEHKE KAaYeCTBA BHIIOJHEHHOU
paboThI U ApyTHE).

PeryisiTuBHbIC YHHBepCaJbHbIC y4eOHbIe NelicTBUA:

YMEHHE CaMOCTOSITEJIBHO ONPEAENATh ILEIN JEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISATH,
KOHTPOJIMPOBAaTh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENIHOCTh, BbIOMpaTh Hambosee
s dexTuBHBIE CITOCOOBI pelieHusT y4eOHbIX U MO3HABATEIbHBIX 3a7ad4, CAMOCTOSITEIHFHO COCTaBISThH
WIM KOPPEKTUPOBATH MPEAJIOKEHHBIM AJITOPUTM JEHCTBUII NPHU BBINOJIHEHHWU 3aJaHUN C Y4ETOM
MOJyYeHUsT HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUusiX, OIECHUBATh
COOTBETCTBHE IMOJIYUEHHOTO pe3yJibTaTa 3asBICHHOM 1€, YMEHUE HCII0JIb30BAaTh U aHAJIU3UPOBATH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHHM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe nmpeaMETHBIX ~pE3yNbTAaTOB IO OCBOGHHUIO  00S3aTENBHOTO  COJEpIKaHus,
YCTAaHOBJIEHHOIO  JaHHOW  (enepanbHOl  paboueil  mporpamMmoi,  BBIAEISIOT:  OCBOCHHBIE
0o0Oy4arolMMUCS Hay4yHble 3HAHUSA, YMEHHUS U CIOCOOBI JAEUCTBUM, criennduyeckue sl TpeaMeTHON
obnact «XuMHS», BUIBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUs, €ro HHTEPIpETaluHy,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.

K koH1y 00y4yenus B 8 kiacce npeaMeTHbIEe pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXkaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:
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® DacCKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKHMX IOHATUH: aTOM, MOJEKYJa, XUMHUYECKHH 3JIEMEHT,
IIPOCTOE BEUIECTBO, CJIOKHOE BEILECTBO, CMECh (OAHOPOJHAs MU HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAash M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEUIECTBAa, MOJb, MOJSPHAs Macca,
MaccoBasi J0JIsl XUMHUYECKOr0 3JIEMEHTa B COCIUHEHNH, MOJISIPHBIA 00BEM, OKCUA, KMCII0Ta, OCHOBAHUE,
COJIb, DJEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKash peaKIys, KiIacCu(UKaIis peaKkuid:
peakuuu COEIMHEHUS, PEAKLUU PA3JI0KEHUs, pEaKLUUU 3aMEIleHus, peakuuu OoOMEeHa, 7K30- HU
SHIOTEPMHUUYECKUE pPEeaKLUH, TEIUIOBOM 3(deKT peakuuu, sIpo aToMa, 3JIEKTPOHHBIM Clloi aroma,
aTOMHasi opOUTaNb, paJuyCc aToMa, XUMUYECKas CBs3b, MOJIAPHAs M HEMOJsIpHas KOBAJIEHTHAs CBS3b,
HOHHAsl CBs3b, MOH, KATHOH, aHUOH, PAaCcTBOP, MaccoBasi JI0Js BELIECTBA (IIPOLIEHTHAs KOHLIEHTPALKs) B
pacTBope;

® MJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH W NPUMEHSATH 3TU MOHATHS IPU
OIMCAaHUU BEUIECTB U UX NPEBPALLECHUN;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBIEHHS (OPMYN BEHIECTB M YpaBHEHHIA

XUMHUYECKHUX PEaKLIN;

® OIpEAEATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEOUHEHMSIX, CTENEHb OKUCJICHUS
3JIEMEHTOB B OWHApHBIX COEIAMHEHMSIX, MPHHAIJICKHOCTh BEIIECTB K OIPEIeJIEHHOMY Kiaccy
coeMHEeHu# 1o (GopmMynam, BUJI XMMHUECKOW CBS3M (KOBaJIECHTHAas U MOHHAs) B HEOPraHUYECKUX
COEIMHEHUSIX;

e packpbiBaTh cMbIc [lepuoguueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATH IOHUMaHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT HX IIOJIO)KEHUS B
[lepuoauueckoii cucreMme, 3aKOHOB COXPAaHEHHsI MacChl BELIECTB, TOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHa ABOIaJipo;

® ONMCHIBaTh M XapakTepus3oBaTh TaOiauuHyro (opmy [leproauueckoil cHCTEMbl XMMHUYECKHUX
3JIEMEHTOB: pa3jinyaTh MOHATHUS «IJIaBHAas moarpymnna (A-rpymma)» u «mobouHas noxarpymnmna (b-
rpynna)», Majable U O0Jbllie NePUOAbl, COOTHOCUTh 0003HAUEHUs, KOTOPbIE UMEIOTCS B TaOJIMIIE
«IIepuoanyeckas cucrema xumuyeckux osnementoB JI. WM. MeHnngeneeBay C YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsan sjapa, oodiiee
YHCII0 3JIEKTPOHOB U pacrpeielIeHne UX M0 3JIEKTPOHHBIM CJI05M);

e KJlacCU(PUIIUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUUYECKHE peakiuu (1o
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIECTB, IO TEIIIOBOMY dPPEKTY);

® XapakTepu3oBaTh (OMHMCHIBaTh) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEP:K/1asl OMMCAHUE MTPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii;

® [[POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHNUS XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUSAX;

® BHIYHCIISAITh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyje COEIUHEHHUS, MAacCOBYIO JOJI0 BELIECTBAa B PAaCcTBOPE,
IIPOBOAMTH PacU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

® [[PUMEHSITh OCHOBHBIE OIEpallMi MBICIUTENbHON AESITETbHOCTH — aHalM3 M CHUHTE3, CpaBHEHUE,
0000111eHre, CUCTeMAaTH3allHI0, KIaCCU(HUKAIINIO, BBISABICHHE TPUYMHHO--CIIEJICTBEHHBIX CBS3EH —
JUIS M3YYEHUs CBOWCTB BEIECTB M XHMHUYECKHUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJbI
MIO3HAHUs — HAOJI0IeHUE, U3MEPEHNE, MOIETTMPOBAHUE, SKCIIEPUMEHT (PealbHbIM U MBICIIEHHBIN);

e CJIeJIOBAaTh MpPaBUJIAM IIOJIb30BAHUS XMMUYECKOH mocyaoid M 1abopaTOpHBIM 00OpyJOBaHUEM, a
TaKXe MpaBuiiaM OOpAILEHMs C BELECTBAMU B COOTBETCTBMM C MHCTPYKLHSAMM 10 BBINOJIHEHHIO
71a00paTOPHBIX XMMHMYECKHX OIBITOB IO MOJYYEHHIO M COOMpaHHIO Tra3000pa3HbIX BEIIECTB
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(Bomoposla W KHCIOpOJa), MPUTOTOBJIECHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOneH
pacTBOPEHHOTO  BEIECTBA, IUIAHUPOBATh U MPOBOAUTh XUMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO pAcTBOPOB IIEJIOYEH M  KHUCIOT C IOMOIIBIO HMHAMKATOPOB (JIAKMYC,
¢beHondranenH, METUIOPAHK U APYTHE).

K koH1y 00y4enus B 9 kiiacce npeMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOKHBI OTPaKaTh

c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJia, HOH,
KaTHOH, aHHOH, MPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATEIHHOCTh
CTETIEHb OKHMCIICHUS, XUMHUYECKasi PeaKiysi, XUMHUECKasi CBSA3b, TEIUIOBOW 3(PPEKT peakuuu, MoJib,
MOJISIPHBI  00BEM, PacTBOp, AJIEKTPOIMTHI, HEIIEKTPOJUTHI, HIIECKTPOJIUTHYECKAs IAMCCOLMAINS,
peakuu HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBEcHE, OOpaThMble U HeoOpaTHMbIE
pEaKIuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINU, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCICHHE U
BOCCTAaHOBJICHHE, QJUIOTPONHsi, aM(pOTEPHOCTh, XHMHYECKas CBs3b (KOBaJCHTHAs, WMOHHAS,
MeTaJIJIMYECcKast), KpUCTaNInYecKasi pelérka, KOppo3usi METAJJIOB, CILIAaBbl, CKOPOCTb XMUMHUYECKOM
peakiuu, npeaensHo nomyctumas konuentpanus [1/IK BemecTsa;

® WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUH U MPUMEHSATHb 3TU MOHATHS IPU
OTMCAaHUU BEIIECTB U UX MPEBPAILCHUM;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHKY JUIS COCTaBJICHHS (OpPMYyN BEIIECTB W ypaBHEHHM
XUMHYECKHUX PEaKIIHii;

® OTIPEIENIATh BaJICHTHOCTh M CTEIIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B COCTUHEHUSIX PA3IMUYHOTO
coCTaBa, MPUHAIJICKHOCTh BEIIECTB K OMPECIEHHOMY KIACCy COEIUHEHUU 1Mo ¢dopmynam, BUL
XUMHUYECKON CBSI3M (KOBaJEHTHAs, WOHHAs, METa/UIn4YecKas) B HEOPraHWYECKUX COCJAMHEHHUSX,
3aps] MOHA MO XMMHYECKOH (opMmysie, XapakTep Cpellbl B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
COEMHEHMH, TUIl KPUCTAJUINYECKOM PEIIETKN KOHKPETHOI'O BEILIECTBA;

e packpeiBaTh cmbica llepmogmueckoro 3akona JI. M. MengeneeBa M JOE€MOHCTPUPOBATH €rO
MOHMMaHME: ONMChIBATh W XapakTepu3oBaTh TabauuHyto (opmy Ileproguueckoil cuCTEMBI
XUMHUYECKHUX D3JIEMEHTOB: Pa3iInyaTh MOHATHS «TJaBHAas MOArpymnmna (A-rpymma)» U «modouyHas
noarpynna (b-rpynma)», manble W OosblIME NEPUOABI, COOTHOCUTH OOO3HAYEHHS, KOTOpHIE
UMEIOTCS B MEpPUOJUYECKON TalOiauIle, ¢ YHCIOBBIMU XapaKTEPUCTHKAMH CTPOECHHSI aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB M 3aps sapa, 00lee YUCiIO 3JIEKTPOHOB U paclpeielieHue UX Mo
3JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M MX
COEMHEHMH B Mpezienax MajblX MEpUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;

e KJlacCU(PUIIUPOBATh XUMHUYECKHE JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUUYECKHE peakiuu (1o
YHCIy U COCTaBY YYacCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, 1o U3MEHEHHIO
CTETeHEeW OKUCIICHUS XUMHUECKUX 3JIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) OOIIME U CHENU(PUISCKHE XUMHUYECKHE CBOMCTBA MPOCTBIX H
CJIOKHBIX BEIIECTB, MOJATBEPKAasl ONMHMCAHUE MPUMEPAMU MOJEKYJSIPHBIX U MOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

® COCTaBJISATh YPABHEHMSI DJIEKTPOJUTHUECKON JUCCOLMAIUHU KHUCIIOT, LIEJIOYEH U COJIEH, INOJIHBIE U
COKpaIlléHHbIE YpaBHEHHsS PeaKIMi HOHHOIO OOMEHa, YpaBHEHHs PEaKIMH, MOATBEP>KAAIOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3INUHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI IOCPEACTBOM COCTaBIEHUS
AIEKTPOHHOTO OajlaHca 3TUX peaKLUil;

® [[POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX CTPOEHMSI, BO3MOYKHOCTHU NPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUSX;
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® BEIYHCIIATE OTHOCHTEIIBHYIO MOJISKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO 3JeMEHTa 1O (OpMyJe COCIMHEHHs, MacCOBYIO JOJIO BEIIECTBA B PAacTBODE,
MPOBOMUTH PACYETHI 110 YPABHEHHIO XUMHUECKON PEaKIny;

® CO0OJTI0/1aTh MPABUJIA TIOJIB30BAHUsI XUMHUYECKOH MOCYI0M 1 J1a00paTOpHBIM 000PYIOBAaHHEM, A TAKKE
npaBuiia OOpalleHHss C BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSAMH TI0 BBINOJHEHHUIO
71a00paTOPHBIX XMMHYECKHX OMBITOB MO TOJIYYCHHIO U COOMPAaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa 1 yriaeKucioro rasa);

® [IPOBO/IUTH PEAKILIUH, TIOATBEPKIAIOIINE KAYSCTBCHHBII COCTaB Pa3IMYHBIX BEIIECTB: PacliO3HABATh
OMBITHBIM MMYTEM XJOpUA-, OpoMuI-, HOAWA-, KapOboHaT-, Qocdar-, cunmkar-, cynabdar-,
THPOKCH/I-UOHBI, KATHOHBI aMMOHHS U MOHBI U3YYCHHBIX METAJJIOB, IPUCYTCTBYIOIIHME B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

® IPUMEHSATh OCHOBHBIC OMNEPAIMU MBICIUTEILHON JEATEIbHOCTH — aHaJiW3 W CHUHTE3, CPaBHCHHE,
00001IIcHHe, CUCTEMATHU3aIMI0, BBISIBICHHE MPUYMHHO-CICACTBEHHBIX CBA3CH — U1 H3y4CHUS
CBOMCTB BEUICCTB M XHMHYECKHX PEAKIHUi, €CTCCTBCHHO-HAYYHbIC METOMAbI TIO3HAHHUSA —
HaOJII0/ICHNE, U3MEPEHHE, MOJICITUPOBAHUE, IKCIIEPUMEHT (PEeaIbHbIA U MBICIICHHBIH ).



TemaTuyeckoe MIIAHMPOBAHHUE.

8 kaacc
Monayab DJIEKTPOH
paboueit HbIe
nporpammbl | Kou- (uudpos
BOCNIMTAHHUSI | BO Kontp | IlpakTHuec | bie)

Ne MBOY 4acoB | 0JIbHBI | KHE, o0pa3zoBa

n/ Tema «CKBOpIOBCKaA | 1O e Jaboparop TeJibHbIE

n A1 IIKO0JI2» npor | padéotr | Hble pecypcesbl

paMM | bl
«llIxoJbHBIA | €
YPOK»

1. | IlepBoHauyajabHBbIE 2 22 1 JIO- 6, E‘gIJ(THOTeKa
XUMHUYECKHE NOHATHS NMPaKT.p.-2 Htt;s: //m.edso0o.

ru/ff0d23dc

1.1 | Xumusg-sakHas 00J1acThb 1 5 JIO- 2, | bubmmorexa
€CTECTBO3HAHMA MPAKT.p.-2 Ht?lsi//m.edsoo.
Y TIPaKTUYECKON ru/ff0d23dc
JIEATEIIbHOCTH YeJIOBEKA.

1.2 | BemectBa M XUMHYECKHE 1 17 1 J10-4 E‘gﬁﬁmomm
PCaAKIHH. https://m.edsoo.

ru/ff0d23dc

2. | Baxmueiimmue 1 30 1 JIO- 6, | bubumoreka
NpeaCTABUTENH NpakT.p.-4 ﬁt?;;/,m'edsool
HEOPraHW4eCKUX BellecTB ru/ff0d23dc

2.1 | Bozuyx. Kuciopo. 6 JIO- Bubmiorexa
[TonsTre 06 okcuaax. 1,mpaxT.p.-1 Ihlt?lg //m.edso0o.

ru/ff0d23dc

2.2 | Bonmopon. IMoustue 0 8 npakT.p.-1 EPgIJ(IHOTCKa
KHCJIOTaX 1 COJIAX. https://m.edsoo.

ru/ff0d23dc

2.4 | Boma. PactBopsl. Ilonstue 1 5 J10O- buGnmorexa
00 OCHOBaHUSIX. 1, mpaxT.p.-1 Ihlt?lg //m.edsoo.

ru/ff0d23dc

2.5 | OcHoBHBIE KJ1aCChI 11 1 JIO - | bubmorexa
HEOPraHHIECKHIX 4,mpakt.p.-1 Itft?lsi//m.edsoo.
COCIUHCHHMIA. ru/ff0d23dc

3. | llepuoanyeckuii 3aKOH W 2 17 2 JIO-1 bubmnmorexa
nepuoguvecKasi cucrema ﬁ?;;/,m_edsool
XHMHYECKHX 3JIEMEHTOB. ru/ff0d23dc
Crtpoenue aroma.

XumMuuyeckas CBA3b.
OKHCIANTEIbHO-
BOCCTAHOBHTEILHbIE
peakuuu.

3.1 | llepuoanueckuii 3aKOH U 2 8 1 JJO-1 EPgﬁPIOTeKa
TIEPHOINICCKasT cucreMa https://m.edsoo.
XUMHYECKUX 3JICMEHTOB ru/ff0d23dc
JA.N.Menneneea. CtpoeHue
aToMa.
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3.2 | Xumuueckas CBSA3b. 9 BubGmuorexa
0 LIOK
KUCIIUTEIBbHO- https://m.edsoo.
BOCCTAHOBUTEJIHHBIE ru/ffod23dc
peaxiuu.
Bcero 68 JO -
13,npakr.p

-6
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9 kaacc
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumenHoBaHue (wndpoBbIe)
n/ pa3ie/ioB H TeM Bcer  KoHTpoJubH IIpakTHyeck 01; p a3p OBATENBLHEIE
Il MpOorpamMmsbl 0 ble padoThI ue padboThbl pecypebi
Pa3znea 1. BemecTBo M XUMH4YeCKHEe peaKkul
[ToBTOpEHUE N
yI‘JIy6J3€HHG bubmuorexa [JOK
1.1 SHATHH 5 1 https://m.edsoo.ru/7f41
OCHOBHEBIX 2636
pasziesoB Kypca 8 —
Kjacca
Ocuosnrre bu6nmoreka [IOK
1.2 3AKOHOMEPHOCTH 4 https://m.edsoo0.ru/7f41
XI/IMI/I‘IG\EIKI/IX 2636
peakiui B
DIIEKTPOIUTHYEC
Kad bu6nuoreka [IOK
1.3 FMCCOLMATIA. 8 1 1 https://m.edsoo.ru/7f41
XUMHYECKHE 2636
peakiuu B E—
pacTBopax
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
OOmas
xapairepucTiia bubmuoreka [JOK
2.1 XHMIHECIKHIX 4 1 https://m.edsoo.ru/7f41
snemeHToB VIIA- 2636
TPYIIIIBL. —
T"anorensr
OOmas
xapairepucTiia bubnmnorexka HOK
2.2 XHMIHECIKHIX 6 https://m.edsoo.ru/7f41
sneMmeHToB VIA- 2636
rpynmsl. Cepa u —
€€ coeIMHEHUS
Oomias
XapaKTepUCTUKA
XUMHYECKHUX but6mmoreka [IOK
2.3 anemeHTOB VA- 7 1 https://m.edsoo.ru/7f41
rpymnmel. A30T, 2636
dochop u ux
COEIMHEHUS
Oomias
XapaKtepucTiKa but6mmoreka [IOK
2.4 XHMITHCCKHX 8 1 2 https://m.edsoo.ru/7f41
snemeHToB IVA- 2636
TPYIIIBL. E—

Yraepon u
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KPEMHHU U UX
COEIMHEHUS

Uroro no pazgeny

25

Pa3zgen 3. MeTaJiIbl M H

X COCIMHECHUSA

OO01ue cBolicTBa

3.1
METAJUIOB
Baxxneiinie
3.2 METaJUIBI U UX
COCIIUHEHUS

Hroro no pazneny

4

16 1
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Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41
a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
a636

BemecrtBa n bu6mmoteka [IOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41
JKA3HU YeJ0BeKa a636
Hroro mo pazmeny 3
bubmuorexa [JOK
PesepBHoOe Bpems 3 https://m.edsoo.ru/7f41
a636
OBLLEE
KOJIMYECTBO 68 4
YACOB I10

[NPOT'’PAMME
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