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I[TOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma 1o XxuMuu Jijist 00ydaromuxcs 8-9 KjiaccoB COCTaBJIeHa Ha OCHOBE
TpeOoBanuii Kk pe3ylibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpamMmbl
OCHOBHOTO  oOmiero  oOpa3oBaHMs,  MpeAcCTaBleHHBIX B DeaepanbHOM
roCy/IapCTBEHHOM 00pa30BaTEIbHOM CTaHJApPT€ OCHOBHOIO 001Iero oOpa3oBaHUs, C
y4€TOM pachpele’EHHbIX M0 KjaccaM IMpOBEpsSEeMbIX TpeOOBaHUI K pe3yibTaTam
OCBOEGHHSI OCHOBHO# 00pa30BaTebHON MpOorpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
U DJIEMEHTOB COJEP)KaHUS, MPEJCTABICHHBIX B YHUBEPCAILHOM KOIU(PUKATOPE MO
XUMUH, a TaKKe Ha OCHOBE [IpuMepHO# mporpaMmbl BOCHUTaHUS 00yYaromuXxcsi Ipu
MOJIyYEHUM OCHOBHOTO 0011ero oopa3oBanus u ¢ yuéroM KoHuenuuu npenojaBaHus
yuyeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
®denepanyy, peau3yONMX OCHOBHbIE OOLIE00pa3oBaTeabHbIe MPOrpaMMbl (YTB.
Pemennem Koserun Mun nipocsemienust Poccun, nporokon ot 03.12.2019 N IIK-
4BH).

OBIIAS XAPAKTEPUCTHUKA YUEGHOI'O ITPEAMETA « XMW S»

Bxrnang ydeGHoro mpeamera «XuMHUS» B JOCTHXKEHHE I€J€ OCHOBHOTO OOIIEro
oOpa3zoBanusi 00YyCIIOBJIEH BO MHOTOM 3HAaY€HHWEM XUMHUYECKON HAyKd B MMO3HAHHUH
3aKOHOB MPHUPOJIbI, B Pa3BUTHUU MTPOU3BOJAUTEIBHBIX CHJI O0IIECTBA U CO3JJaHUU HOBOM
0a3bl MaTepUAITLHOMN KYJIBTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK PacCpOCTPAHUIIA CBOE BIUSIHUE HA
BCE 00JIaCTH YEJIOBEUECKOr0 CYIIECTBOBAaHHUS, 3a/ajla HOBOE BUJEHUE MHUpa, cTana
HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBUEM KU3HU
o0I11lecTBa: 3HAHUE XUMHUHU CIY>KUT OCHOBOU JjIsi (DOPMUPOBAHUS MHUPOBO33PEHUS
YEJIOBEKA, €ro MPEACTABICHUNA O MAaTEPUAIIBHOM E€OUHCTBE MHPA; BAXKHYK POJIb
UTrparoT GopMUpyeMble XUMHUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX SHEPTUH U
00 PBOJIIOIIMY BEIIECTB B MPHUPOJIE; COBPEMEHHAS XWMHUS HAMpaBlieHA Ha pPEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS 4YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTUYECKOW, THINEBOW W  JKOJOTHYECKOW  Oe30macHOCTH,  MpoOsieM
3ApaBOOXPAHEHUS.

B ycrnoBusx Bo3pacraroiiero 3Ha4€HHs] XMMUU B KU3HU OOIIECTBA CYIIECTBEHHO
MOBBICHJIACH POJIb XUMHUUYECKOr0o 00pa3oBaHus. B miaHe counanuzaiuu OHO SIBIISETCS
OIHUM W3 YCIOBUN (OPMHPOBAHUS HHTEIUICKTA JHUYHOCTH M TAPMOHUYHOTO €€
pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XHWMHMUYECKHE 3HAHUS HEOOXOIUMBI JUIsi MPHOOpETEHUS
OOIIEKYJIbTYPHOTO YPOBHS, IO3BOJISIOIIETO YBEPEHHO TPYIAUTHCS B COLUYME U
OTBETCTBEHHO Yy4YacTBOBaTh B MHOI0OOpa3HOM >KM3HM OOIIECTBA, IJIi OCO3HAHUS



BAXHOCTH Pa3yMHOTO OTHOIICHUSI K CBOEMY 3J0pPOBbIO U 3JI0POBBIO JPYIHX, K
OKpYXarlerl MPUPOJHOU Cpele, IJIsl TPaMOTHOIO MOBEACHUS MIPU UCIIOJb30BAHUU
Pa3JIMYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB B MOBCEHEBHOM JKU3HHU.

Xumuyeckoe o0Opa3oBaHHE B OCHOBHOM IIKOJIE SIBISIETCA 0A30BBIM IO OTHOILIEHUIO K
cucTemMe oOIIero xumuueckoro odpaszoBanusi. [1oaToMy Ha COOTBETCTBYIOLIEM €MY
YPOBHE OHO PEAU3yeT MPUCYIIUE OOLIEMY XUMUYECKOMY OOpa30BaHMIO KIHOYEBBIE
LIEHHOCTH,  KOTOpbIE€  OTPaXalOT  TOCYJAapCTBEHHbIC,  OOILIECTBEHHbIE U
WHANBUAYAIbHbIE TOTPEOHOCTH. DTUM OMpPEAENAeTCs CYIIHOCTh OOIIel cTpaTeruu
0oOy4eHHMsI, BOCIIUTAHUS M PA3BUTHUS OOy4YaIOMIMXCA CPEACTBAMHU YUYEOHOIO MpeIMETa
«XuMus.

N3yyenue npeamera: 1) cnocoOCTBYeET peain3aliii BO3MOKHOCTEHN JIJIsl CaMOpPa3BUTHSA
1 (OPMUPOBAHUS KYJIBTYphI JINYHOCTH, €€ 001Ie 1 PyHKIIMOHATBHON IPaMOTHOCTH;
2) BHOCUT BKJIaJ B (OPMUPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEN
HOJPOCTKOB,  HAaBBIKOB  UX  CaMOCTOSITENIBHOM  y4eOHOH  JesTeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX U  HMCCIIEOBATEIbCKUX  YMEHHUH, HEOOXOJUMBIX  Kak
B IIOBCEJIHEBHOM KU3HU, TaK U B MPO(PECCHOHAIBHON AESITENbHOCTH; 3) 3HAKOMUT CO
cnenu(UKOl HaAyYHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsJa Ha
€AMHCTBO IPHUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAlloM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOI TPaMOTHOCTH MOJPOCTKOB; 4) crocoOCTBYEeT POPMUPOBAHUIO
LIEHHOCTHOT'O OTHOIIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJE, K YETIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTMYECKOE 00pa30BaHUE IMIKOJIbHUKOB.

Ha3Banubie HampaBiaeHUss B OOY4YEeHHMM XUMHUU OOECIEUYMBAIOTCA CHEIU(UKON
collepKaHUsl TIpeAMETa, KOTOPBIM SIBISETCS TMEJAaroru4ecKd aganTHPOBAHHBIM
OoTpakeHueM 0a30BOI HAYKU XUMHH Ha OTIPEICTIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu OCHOBHOM NIKOJIBI OPUEHTUPOBAH HA OCBOEHHE OO0YYAOUIMMUCSI OCHOB
HEOPraHMYECKONW XUMUM U HEKOTOPBIX MOHATUMN U CBEJICHHUI 00 OTJEIbHBIX 00BEKTaxX
OPraHUYECKON XMMUHU.

CtpykTypa coaepkanus npeamera chopMrUpoBaHa Ha OCHOBE CHCTEMHOTO MOIX0/1a K
ero uzyuenuto. CojepkaHue CKIQJbIBAETCS M3 CUCTEMbl MOHATUM O XUMHUYECKOM
AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUH 0 XUMUYeCKOoU peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbI M0 MPUHIHUITY MOCIEAOBATEIILHOTO pPa3BUTHs 3HAHWUM Ha
OCHOBE TEOPETHYECKHUX MPEICTABICHUN PA3HOIO YPOBHS: ATOMHO-MOJIEKYJISIPHOTO
YUYEHHMS KaK OCHOBBI BCET0 €CTECTBO3HAHMSA, YpoBHA lleprnoanueckoro 3akona /. U.
MenpeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH, YUEHUS O CTPOCHUU aTOMA U XUMUYECKOU
CBS3U, MPEJCTABICHUN 00 JIEKTPOIUTHYECKOM TUCCOIMAIMU BEIIECTB B pacTBOpax.
Teopernueckrue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU IOJYUYEHHBIX U
OCMBICTIEHHBIX ()aKTOB, PA3BUBAIOTCSI TTOCIICIOBATEIHHO OT OJTHOTO YPOBHS K IPyTOMY,



BBITIONHAS (YHKUMKU OOBSCHEHUS W MPOTHO3HPOBAHHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEHN PAKTUYECKOTO TPUMEHEHUS U ITOTYYEHHUS U3Y4aEMbIX BEIIECTB.

Takas opranuzanus cojep:kaHusi Kypca CriocOOCTBYET MPEACTABICHUI0 XUMUYECKON
COCTaBISIIOIIEA HAYYHOW KAPTUHBI MHUpPaA B JIOTUKE €€ CUCTEMHOW NPUPOIbI. Tem
caMbIM 00€CIIEYMBAETCSI BO3MOKHOCTh (DOPMUPOBAHUS Y 00YUYaIOIIUXCSl IEHHOCTHOTO
OTHOILIEHUS K HAy4YHOMY 3HAHHIO M METOJAM MO3HAHUS B Hayke. BaxHO Takxke
3aMETUTh, YTO OCBOCHHUE COJIEPIKAHUS Kypca MIPOUCXOAUT C MIPUBJICUCHUEM 3HAHUN U3
paHee W3YUYEHHBIX KypcoB: «Oxpyxaromuii mupy», «buonorus. 5—7 knacce» u
«Duznka. 7 Kmacey.

HEJIN U3YUEHUSA YUEBHOI'O ITPEJIMETA « XMW »

K HampaBiieHHI0 NEpBOCTENEHHONW 3HAYMMOCTH IIPU pealn3aluu 00pa30BaTEIbHBIX
GyHKIM npenMera « XUMUs» TPaAULIMOHHO OTHOCAT (hOPMHUpPOBAHHE 3HAHUN OCHOB
XUMUYECKOM HAyKH Kak OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOU
NEeATEIbHOCTH YEJIOBEKA U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. 3ajayda
MpeaAMETa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XMMHUYECKUX 3HAHUN — BAKHEUILIUX
(aKkTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IOJOKEHUU, TOCTYIHBIX 0000IEHUI
MHPOBO33PEHYECKOT0 XapaKTepa, I3bIKka HayKH, 3HAHUI O HAyYHBIX METOAAaX U3yUYECHHUS
BELIECTB U XMMHUYECKUX PEaKIMii, a Takke B ((OPMUPOBAHUM U PA3BUTUU YMEHUH U
CIIOCOOOB  JIESATENIbHOCTH, CBS3aHHBIX C IJIAHUPOBAaHUEM, HAOIIOACHUEM U
OPOBEIACHUEM XHMUYECKOTO HKCIEPUMEHTa, COOJIOJCHHEM IHpaBUil OE€30MacHOrO
oOpallieHus ¢ BeIIeCTBaMU B IOBCEITHEBHOM JKU3HU.

Hapsgy ¢ »3TumM uenum wW3ydyeHus 0OpeaMera B NOpOrpaMMe YTOYHEHBl U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro
oOpazoBanus. Ceroans B 00pa3oBaHUU 0COO0 3HAYUMOI MPU3HAETCS HAITPABICHHOCTh
oOy4eHHs] Ha pa3BUTUE U CaMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€ MHTEIJUIEKTA U
obmieit kyapTypbl. OOyUe€HHE YMEHUIO YUYUTHCA M MPOAOJKATH CBOE 0Opa3oBaHHE
CaMOCTOSITEJIbHO CTAHOBHUTCS OJJHOM M3 BaXXHEHITNX (PYHKIMI y4eOHBIX IPEIMETOB.

B cBsA3u ¢ 3TUM Ipu M3YyYEHUM NPEAMETAa B OCHOBHOM IIKOJI€ JOMUHHPYIOLIEE
3HaUYCHUE MPUOOPENH TaKHUE MENH, KaK:

o (¢opMupOBaHHWE HWHTEJJICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYHUYECTBY, CAMOCTOSATEIIBHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBUSIM KU3HU;

e HAMpaBJIEHHOCTh OOYUYEHHS HA CHUCTEMATHYECKOE MPHUOOIIEHUE YyUaluxcs K
CaMOCTOSITEJIbHOM  TMO3HABaTENIbHOM  JEATENbHOCTH, HAyYHbIM MeETOJaM
no3HaHusA, (GOPMUPYIOIIMM MOTUBALIUIO U PA3BUTUE CIOCOOHOCTEH K XUMMUH;



o oOecrieyeHHe YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO O0YyUYaIOIUMUCS
OTIbITa Pa3HOOOPA3HON AESITENbHOCTH, TTO3HAHUS U CAMOIIO3HAHUS, KITFOUEBbBIX
HABBIKOB (KJIIOYEBBIX KOMIIETCHIIUHN ), HIMEIOIINUX YHUBEPCATbHOE 3HAYCHHUE JITIS
pa3IMYHBIX BUOB JESTEIBHOCTH;

o (opMupoBaHUE YMEHHI OOBSICHATH U OLIEHUBAThH SIBJICHUS OKPYKAIOLIEro Mupa
Ha OCHOBAHWMH 3HAHUU U OIbITA, MOJYUYECHHBIX NPU U3YYECHUU XUMUH;

o (opmupoBaHHe y 00yYaIOMUXCS TYMAHUCTUYECKUX OTHOIICHWM, TTOHUMAHUS
LHEHHOCTH  XMMHWYECKMX  3HAHUA  JUII  BBIPAO0OTKH  3KOJOTHYECKH
LEJIECO00PA3HOr0 MOBEIEHUA B OBITY M TPYHOBOM JEATEIBHOCTH B LENISIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHOU CPEIbI;

e pa3BUTHME MOTHBAalMM K OOYYEHMIO, CIOCOOHOCTEHl K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHS OOIIEYENIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY TpOouiias U  HaNpaBIECHHOCTH
JanbHENIIero 00y4eHus.

MECTO YUEBHOTI O ITPEJIMETA «XUMI» B YHEBHOM ITJIAHE

B cucreme oOmiero obOpazoBaHusi «XuMUs» TpH3HAHA 00s3aTEIBHBIM YUEeOHBIM
MIPEAMETOM, KOTOPBIM BXOJHT B COCTaB MPEAMETHON 001acTH «ECTeCTBEeHHO-HAYUHBIC
MIPEAMETBD).

VY4eOHbIM TUTaHOM Ha €€ u3yueHue orBeieHo 170 yaeOHbIX 4aCOB — 10 3 4. B HEJEIIO
B 8kmacce u mo 24yaca BHeaento B 9 kmacce COJIEP)KAHUME VYUEBHOI'O
I[MPEJIMETA

8 KIIACC
IlepBOoHaYaIbEHBIE XUMHUYECKUE TTOHATHS

[IpenmeT xumMuu. Poib XUMUM B KW3HH 4eJIOBeKa. Teia u BemecTBa. OU3NUECKUE
CBOMCTBa BelecTB. ArperaTHoe COCTOsIHUE BeliecTB. [IoHaTHe 0 MeTOAaX MO3HAHUS B
XUMUU. XUMUs B cucteMe Hayk. UucTeie BemecTBa U cmecu. CriocoObl pasjiesieHus
CcMecel.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie U cli0XKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QopMyna. BalleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHass aromMHas macca. OTHOCHTENbHas
MOJIEKYJIsIpHas Macca. MaccoBas 1011 XMMUYECKOT'0 3JIEMEHTA B COSJUHEHUH.



duznueckre U XUMUYCCKUE SBICHHUSI. XUMUYECKash Peakius U e€ Mpu3HaKh. 3aKOH
COXpaHEHUS MACChI BEIIECTB. XUMHUUYECKHE ypaBHEeHU. Kiaccupukarms XuMruaecKux
peakiuii (CoeAMHEHUs, PA3JIOKEHHUS, 3aMEILICHUS, 0OOMEHA).

XUMHUYECKHI SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYAOW, C MpaBUiIaMu
paboThl B 1abopaTtopuu U NMpuéMamu oOpaiieHus ¢ J1abopaTOpHBIM 000pPYIOBAaHUEM;
U3y4YCHUE U OMUCaHuEe (PU3NYECKUX CBOMCTB 00pa3llOB HEOPraHUYECKUX BEIECTB;
HaOmoneHne ¢u3ndeckux (TUIaBJI€HHE BOCKA, TasiHUE JIbJa, pacTUpaHUE caxapa B
CTyNKEe, KHUICHWE W KOHACHCAIMS BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH,
MpOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE Meja C KUCIIOTOM) SBJICHUH,
HaOTI0ICHUE U ONMCAHKUE TTPU3HAKOB MTPOTEKAHUS XUMUUECKHUX PEaKIni (pa3ioKeHHUE
caxapa, B3aMMOJICWCTBHME CEPHOM KHCIOTHI C XJIOpUAOM Oapusi, pa3ioKeHHe
ruapokcuaa menu(Il) npu HarpeBaHuu, B3aMMOJICUCTBUE Kelle3a C PACTBOPOM COJIH
Menu(Il)); wm3yueHuwe cmocoOOB paszaeneHus cmeced (C TOMOIIbI0 MarHuTa,
buIBTpOBaHKE, BEIIAPUBAHUE, TUCTUJUISIINS, XpoMaTorpadus), MPOBEACHUE OYUCTKA
MOBapeHHOW COJIM; HAOJIOJICHHEe M ONHUCAaHUE pe3yJbTaTOB IPOBEACHHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MACChl; CO3JlaHuE MOJENed MOJIEKYII
(I1apoCTEeP>KHEBBIX ).

Baxueiimme npencraBUuTeNM HEOPraHMYECKNUX BEIIECTB

Boznyx — cmech razos. Coctas Bo3ayxa. Kuciaopoa — 35eMeHT ¥ TPOCTOE BEIIECTBO.
Haxoxnenue kuciopoa B mpupoje, GU3n4ecKkne U XUMUIECKHEe CBONCTBA (PeaKInu
ropenusi). Okcunpl. [Ipumenenne kucnopona. CrocoObl MOMyYEeHHs] KUCIOPOJAa B
nabopaTopuy M TPOMBINIUIEHHOCTH. KpyroBopor kuciopoga B mpupojae. O30H —
aJUTOTpOITHAs MOAUUKAIINS KACIOPOaa.

TernoBoit 3PGEeKT XMMUYECKON peaklni, TEPMOXMMUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMUYECKHE peakiuu. TOImaMBO: Yroib M METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJIEHHE TApHUKOBOTO 3(PdhekTa, pa3pyiieHrue 030HOBOTO CJIOSI.

Bogopon — smemeHT M mpocToe BemecTBo. HaxoxkaeHuwe BoAOpojia B HPHUPOE,
dusznUecKue 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TTosrydeHus. Kucioter u
COJIN.

KonuyectBo BemecTsa. Moabs. Monsipaast Macca. 3akoH ABoraapo. MoJisspHblil 00bEM
ra3oB. Pac4€Tel 10 XUMUYECKUM YPABHEHUSIM.

dusnueckue cBomcTBa BoAbl. Boga kak pactBopurens. PactBopsl. Hackimenusie u
HEHACBIILIEHHBIE pPAcTBOPBL. PacTBOoprMOCTh BemecTB B Boxe. MaccoBas [0
BEILIECTBA B pacTBOpe. XMMUUYECKUE CBOMCTBA BOAbL. OcHOBaHMSA. Ponb pacTBOpOB B
OpUPOJIE M B KU3HM 4YeloBeka. KpyroBopoT BoAbl B MpUPOAE. 3arpsi3HEHUE
npUpOHbIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.



Knaccudukanus Heoprannueckux coenuaennit. Oxkcuapl. Kinaccudukamus OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHUCJIOTHBIE, aM(OTEpHBIC) W HECOJICOOpa3yroIIHe.
HomeHnknatypa oOKcHIOB (MEXIyHapogHas M TpUBHaIbHas). PU3NYECKHE W
XUMUYECKUE CBOMCTBA OKCUJIOB. [loiTyueHne okcHioB.

OcHoBanus. Knaccudukaiys OCHOBaHHWM: MIENOYM W HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknatypa ocHoBaHu#M (MeXIyHapojaHas MW TpuUBHalIbHasA). DU3HUYECKHE W
XAMUYECKHE CBOMCTBA OCHOBaHUM. [loyyeHrne OCHOBaHUU.

Kucnotel. Knaccudukarnus kucinor. HoMmeHknaTypa KHCIOT (MEXIyHapoaHas W
TpuBHaJIbHAs). DU3MYECKHE U XUMHUYECKHE CBOMCTBAa KUCIOT. Psiji akTUBHOCTH
metaioB H. H. bekerosa. [lonyuenue kucmior.

Comu. Homenknatypa conedt (MexayHapojaHas W TpuBuaibHas). dusmyeckue u
XMMHUYECKUE CBOUCTBA coiiel. [lomyuenue comen.

I'eneTnyeckas CBSI3b MCXKAY KiIaCCaMMU HCOPIraHNICCKUX CO@I[PIHGHPIIZ.

XHUMUYECKUIN SKCIEPUMEHT: KAU€CTBEHHOE OIPEIEICHUE COJIEPKAHUS KUCIOpOoAa B
BO3/lyX€; MOJIy4eHHe, cCOOUpaHue, pacrio3HaBaHUe W M3yUYEHHUE CBOMCTB KUCIOPOJA;
HAOJIIOICHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHUSI BOSHUKHOBEHHS U
MpeKpalleHus: ropeHus (moxapa); 03HaKOMJICHUE C 00pa3liaMu OKCUIOB U OMMCAHUE
UX CBOICTB; MOJyY€HHUE, COOMpaHue, paclio3HAaBaHUE U M3YyUYECHHE CBOMCTB BOAOpOAA
(ropenue); B3aumojeicTBue Bojgopona ¢ okcugom  meau(Il)  (Bo3MoxHO
HCIIOJIL30BaHKE BHUACOMATEPHUAIOB); HAOMIOAEHNE 00pa3llOB BEIIECTB KOJIUYECTBOM
1 Monp; wucciaegoBaHME OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C  Pa3IUYHON
pPacTBOPUMOCTBIO; TPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOWM MOJIEH
pPacTBOPEHHOIO BEILIECTBA; B3aUMOJCUCTBUE BOABI C MeTaUIaMU (HaTpUeM U
KaJbliieM) (BO3MOYKHO MCIIOJIb30BaHUE BHIEOMATEPHAIIOB); OMPECICHHE PACTBOPOB
KUCIOT M IIEeJIoYed C TOMOIIBI0 HWHIUKATOPOB; HCCIeOBaHHE OOpaslioB
HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB; HAOJIONCHHE WU3MEHEHHS OKPACKH
MHJIUKAaTOPOB B PAacTBOpPAxX KUCIOT W IIEJIOYEH; U3yueHUE B3aUMOACHCTBUS OKCHIA
meau(Il) ¢ pacTBopoM CepHOM KHUCIOTHI, KHCIOT C MeTalJlaMH, peaKIui
HEWTpanu3aluu; MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJIHOTO
MeTajlia IPyTMM U3 PacTBOpa COJIM;, PEIICHUE DKCIEPUMEHTAIBHBIX 33/1ad M0 TeMe
«Baxnenme Kiraccpl HEOPraHMYECKUX COCIUHEHUI.

[Tepuonnueckuit 3axkoH u Ilepuoanueckas cucrema XxumMuyeckux siemeHtoB [[. U.
MenpaeneeBa.  CtpoeHwe  aToMoB.  XuMH4Yeckas  CBsi3b.  OKHCIWTENIBbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

HCpBBIG ITIOIIBITKH KJ'IaCCI/I(bI/IKaIII/II/I XUMMYECKHUX DJIEMEHTOB. lloHsTHE O rpyimax
CXOAHBIX JJICMCHTOB (HICJ'IO‘{HBIC N IMCIIOYHO3CMCEIBHBIC MCTAJIbl, TI'aJIOI'CHHI,



WHEPTHBIE Ta3bl). OJEMEHTbI, KOTOpble 00pa3yloT amQoTepHble OKCHIbI U
TUAPOKCH/IBI.

ITepuonnueckuii  3akoH. Ilepumoawdeckass cucremMa XHUMHYECKHUX DJIEMEHTOB
. 1. Menpeneena. Kopotkonepuonnas " JUTMHHOTIEPUOIHAS dbopmbI
[lepuoanueckon cucreMbl xumuueckux dimemeHToB 1. M. MenneneeBa. Ilepuoasl u
rpynnbl. OU3NUECKUI CMBICH TMOPSAJIKOBOIO HOMEpAa, HOMEPOB IEPHOJIa U TPYIIIbI
DJIEMEHTA.

Crpoenne aromoB. CocraB aToMmHbIX dAnep. W3oromel. IOnexktponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB NEPBBIX 20 XUMHUECKUX 31emMeHToB [leproanueckoit
cucremsl JI. 1. MenneneeBa. XapakTepuCTHKa XUMHUYECKOIO 3JIEMEHTA IO €ro
nonoxenuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMS  paJuyca aTOMOB  XMMHMYECKHUX  JJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO IpyHnmnaM M IepuoaaM. 3HAYCHUE
Ilepnogmueckoro 3akoHa u llepmoandeckoi CUCTEMBI XUMUYECKUX JJIEMEHTOB IS
pa3BUTHs HAYKU U ITpakTukU. [{. . MeHnneneeB — y4€HbIA U rpaXk JaHUH.

XuMuueckas CBA3b. KoBanenTHas (HOHHpHaH )51 HGHOHHpHaH) CBA3b.
3J’I€KTpOOTpHI_[aTeJII>HOCTI> XMMHUYECKHUX dJIEMEHTOB. loHHas CBS3b.

Crenenb okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakuuu. [Ipoueccsl
OKHUCJIEHUSA U BOCCTAHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

XUMHUUYECKHUIN DKCIEPUMEHT: U3ydeHHE 00pa3lioB BEIIECTB METAIJIOB U HEMETAJIOB,
B3aUMOJICMCTBUE TUAPOKCHIA [IUHKA C PACTBOPAMM KHCIJIOT U LIEJIOYEH; ITPOBENCHUE
ONBITOB, WUTFOCTPUPYIOLIUX MMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLNAN
(ropeHwue, peakiu pa3IoKeHUs], COSTUHEHU).

MexnpeaMeTHbIE CBA3H

Peanuzanmsi MeXnpeaMeTHBIX CBsSI3ed TIpW  M3YyYEHWH XUMUU B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK U ITOHATHM, SABJISIOMINXCSA CUCTEMHBIMU JIJIs1 OTJEJIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mue ecTecCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (PakT, TUMOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, Kiaccuukamus, MEPUOJUYHOCTh, HAOJIOACHUE, DKCIICPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBICHUE.

®duzuka: Marepusi, aTOM, B3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOINBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUUYECKHM 3apsi, BELIECTBO, TeNO, OOBEM,



arperaTHOE COCTOSTHHE BEIIeCTBa, Ta3, GU3HMUCCKUE BETUINHBI, SIUHUIIEI U3MEPCHUS,
KOCMOC, IIJIaHETHI, 3BE3/161, COIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpasbl, TOPHBIE MOPOJIBI, TMOJE3HBIC
HCKOITaeMbI€, TOILUINBO, BOJHBIC PECYPCHI.

9 KIIACC
BemecTBo 1 XuUMU4eCKask peakys

Ileppommueckuit  3akoH. Ilepmoamuyeckass cucreMa XHUMHUYECKHX —JJIEMEHTOB
. . MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHUHU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalusl, KAJbLUA U UX COCTMHEHUN B
COOTBETCTBUH C IIOJIOKEHUEM IIEMEHTOB B IIlepnoandeckon cucreMe U CTPOCHUEM UX
aTOMOB.

CrpoeHne BemiecTBa: BUJBI XUMUYECKOW CBSI3H. THIBI KPUCTAIUIMYECKUX PEIMIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPHUCTAUIMYECKOM PEIIETKH WU BUAA
XUMHYECKOU CBS3H.

Knaccudukanus m HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHapOJHAs U
TpUBHAJIbHAS ). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCAIINXCS K pa3IM4YHbIM KjiaccaM
HEOPraHUYECKUX COCIMHEHUM, TCHETUUECKAsl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XMMHYECKHMX pPEAKUUH IO pa3IMyHbIM HpU3HaKaMm (10 4YHCIy U
COCTaBY YYacCTBYIOLIMX B PEAKIMHU BEILECTB, MO TEMIOBOMY (D (PEKTY, M0 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO
KaTtajau3aTopa). JK30- U S3HJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTu xumMuueckoi peakiuu. [louarre 06 oOpaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakiusx. [loHATHe 0 TOMOTeHHBIX U T€TEPOTCHHBIX peakiusax. [lonsTue
0 XUMHYECKOM paBHOBeCHU. DaKTOPHI, BAUSIONINE HA CKOPOCTh XUMHUYECKOUN PeaKIiuu
Y TIOJIO)KCHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCINUTEIFHO-BOCCTAHOBUTEIIHLHBIC pC€aKuunm, BHGKTPOHHBIﬁ OaJlaHC OKHCJIMTENILHO-
BOCCTaHOBUTEIILHOM PCaKI . CocraBnenne ypaBHeHI/Iﬁ OKHUCIIUTCIIbHO-
BOCCTAaHOBHTCJIBbHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA SJICKTPOHHOI'O OanaHca.

Teopust SIEKTPOMUTHYECKOW AUCCOLMALMU. OJEKTPOIUTHI W HEDJIEKTPOJIUTHI.
Katnonbl, aHMOHBl. MexaHu3M AMCCOLMALMM BELIECTB C Pa3IMYHbIMU BHJIAMHU
xumMuueckoi cBszu. CreneHs aucconuannu. CuibHbIE U cl1a0ble DJIEKTPOJIUTHI.



Peakuuu noHHOro oOMeHa. Y CloBHsI NPOTEKAaHUsI pEaKIMil HOHHOTO 0OMEHA, MOJHbIE
Y COKpaIllEHHbIC HMOHHBIE YpaBHEHUs peakinii. CBOWCTBA KUCIIOT, OCHOBAaHUMN U COJIEH
B CBETE€ MNPEACTABICHUUA OO0 SIEKTPOIUTUYECKOW auccormanuu. KauecTBeHHBIC
peakuuu Ha HoHEBL. [loHsATHE O TMAPOIN3E CONEN.

XUMHUECKUH IKCIEPUMEHT: O3HAKOMIJIEHHE C MOJETISIMH KPUCTATHYECKUX PEIIETOK
HEOpraHMYECKUX BEIIECTB — METAIJIOB U HEMETAJUIOB (rpaduTa 1 anMasa), CI0KHBIX
BEIIECTB (XJIOpHJA HATpPUs); UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKON
peaKiuu OT BO3ACUCTBHUS PA3IUYHBIX (DAKTOPOB; UCCIIEIOBAHUE FIEKTPONPOBOIHOCTH
pPacTBOPOB BEILECTB, IpoOIiecca AUCCOLUAIMU KUCIIOT, Ieao4Yei u cosell (BO3MOKHO
WCIIOJIb30BaHNE BHJIEOMATEPUANIOB); TPOBEICHUE OMNBITOB, HWIUIIOCTPUPYIOLINX
MIPU3HAKU MPOTEKAaHUs PEaKLUUii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BBIJCICHHE
raza, oOpa3oBaHUE BOJbI); ONBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pEaKIuil (TOpEeHHE, pEaKIUu Ppas3oKEHUs, COCIUHECHHS);
pacrno3HaBaHUE HEOPTAaHWMYECKUX BEIIECTB C MOMOIIBI0 KaYECTBEHHBIX PEaKIUil Ha
HOHBI; pEUICHHE SKCIIEPUMEHTAIIBHBIX 3a/1au.

Hemerannel u ux COCIUHCHU A

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
crerieHn okucieHus. CTtpoeHue U (PU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
raJloreHoB. XMMUYECKHE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOICHCTBUE C METAJIAMH,
HeMeTayulamMu, Imenodamu). XiopoBojopoa. ConsiHasi KHCIIOTa, XUMHUYECKUE
CBOWCTBA, MOJIyYEHHE, IPUMEHEHME. [[eliCTBHE XJIOpa U XJI0POBOIOPOAA HA OPTaHU3M
yeJioBeKa. BakHenIme XJI0puabl U KX HAX0XKJICHUE B IPUPO/IE.

O6mas xapakrepuctuka 31aemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

CrpoeHue u (usmueckue CBOWCTBAa MPOCTHIX BELIECTB — KHUCIOPOAA M CEphl.
AnnoTponHble MOAU(PUKALMU KHUCIOpOAa U cepbl. XMMHYECKHUE CBOWCTBA CEpHI.
CepoBogopof, cTpoeHue, Gu3nyecKkue U XuMudeckue cBoicTBa. OKCHABI Cepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCHA0B. CepHasi KUCIOTa, PU3NYECKHE U XUMHUYECKUE
cBoiicTBa (OOmIMEe Kak TMpeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
XUMHUYECKHE PEaKlru, JieXkallue B OCHOBE MPOMBIIIJIEHHOTO Croco0a Mody4YeHus
cepHoil kuciotsl. [Ipumenenne. Conu cepHON KHUCIIOThI, KAUECTBEHHAs! peakUus Ha
cynbdar-uoH. HaxoxxneHnue cepbl U €€ COCIUHEHUN B mpupojae. XUMHUUYECKOE
3arpsi3HEHHE OKPY’)KAIOIMIeH Cpeabl COEIWHEHUSIMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALCHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepPHbIE CTEIIEHH OKUCIICHUS.



A30T, pacmpocTpaHeHHE B TMpHpPoAE, (U3NYECKUE M XHUMHUYECKHE CBOICTBA.
KpyroBopot azora B npupoje. AMMHak, ero (pu3nueckue 1 XuMUYECKHUE CBOMCTBA,
nosiydyeHue u npumeHerune. Conu aMMOHUS, UX PU3NYECKUE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHass peaknuss Ha HOHBI aMMOHUA. A30THas KHCIIOTa, €€
noJyiyuyeHue, pu3nveckre U XMMUYECKre CBOMCTBA (00IIHMe KaK MPEACTaBUTENS Kilacca
KUCJIOT U cneunduueckue). Mcnoap30BaHuEe HUTPATOB U COJIEN aMMOHHUS B KaueCTBE
MUHEPAJIbHBIX YJOOpeHMH. XUMHUYECKOE 3arps3HEHUE OKpY’Kalolled Cpelbl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE 10K/I1, 3arpsI3HEHUE BO3/1yXa, I0UBBI U BOJIOEMOB).

®ocdop, amroTponHble Momudukauuu Qocdopa, (U3MUECKUE U XUMHUYECKUE
cBorictBa. Okcuna pocdopa(V) u dbochopHas kuciora, puznueckue U XUMUIECKUE
cBOMCTBa, mnosyueHue. Hcnonws3oBanue (ocharoB B KauecTBE MHUHEPATBHBIX
ya00peHuil.

O6mas xapaktepuctuka 31aemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHbIE CTEIIEHH OKUCIICHUS.

Yrnepos, amioTponHbie MOAU(DHUKAIINH, PACIPOCTPaHEHUE B MIpHUpoOIe, (GHU3HUECKUE ’
XUMHUYecKkue cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B npupoje. OKCUIbI
yraepoaa, ux Gu3n4ecKrue 1 XUMHUIECKHE CBOMCTBA, IEHCTBUE HA KUBBIE OPTaHU3MBI,
MOJly4eHHUE U MPUMEHEHUE. OKOJIOTMYECKHe MPOOJIeMbl, CBSI3aHHBIE C OKCHAOM
yraepoga(IV); runore3a rio0GaibHOrO MOTEIJICHUS KIMMAaTa; MapHUKOBBIA I (DEKT.
VYroabHast KUcnoTa u €€ coiiu, UX GU3NYECKUe U XUMUYECKUE CBOWCTBA, TIOJyUYEHUE U
npumenenue. KauecTBeHHass peakuus Ha KapOoHaT-uoHsl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO03HCTBE.

[lepBoHavasibHbIE MOHATUS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yraepoaa (MeTaH, 3TaH, ’TWIEH, alleTHIEH, TaHOJI, TIIMLEPHH, YKCYyCHasl KuciaoTa). Mx
COCTaB M XUMHUYecKoe cTpoeHue. [loHsATHe O OMOJOTMYECKH Ba)KHBIX BEIECTBAX:
KuUpax, OesKax, yrieBojax — M UX pOJIM B )KM3HU YeJIoBeka. MarepuaabHOE €JMHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemnunii, ero ¢uzndeckue M XUMHUYECKHE CBOWCTBA, TMOJYyYCHHE W TPUMCHECHHE.
Coenunenus kpemuust B ipupoze. Oomue npeactasieHus o0 okcune kpemans(1V) u
KpeMHHeBOM kuciore. CHIMKATBhl, WX WCIOJb30BaHUE B OBITY, MEIMIIMHE,
MPOMBINIJIEHHOCTU. BaxHeline CTpouTeabHbIE MaTepualibl: KepamMHuKka, CTEKJIO,
IIEMEHT, 0eToH, >kene300eToH. IIpobOsembl  ©€30MaCHOTO  HUCMOJb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

XUMHUYECKHH HKCTIEPUMEHT: U3y4YeHHE 00pa3li0B HEOPTAHMUECKUX BEIECTB, CBOMCTB
COJISTHOW KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIMN HAa XJIOPUA-UOHBI U
HaOMIOZCHNE TPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpaKaMIKe (U3UIECKUE U
XUMUYECKUE CBOMCTBA TaJOT€HOB M HMX COEAUMHEHUN (BO3MOXKHO MCIOJIb30BAHUE



BUJICOMATEPHAIIOB); O3HAKOMJICHME C 0OpasllaMu XJIOPUIOB (TaJOT€HUIOB);
O3HaKOMJIEHHE C 00paslamMu cepbl U €€ COeNUHEHUSMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPHAIIOB); HAOJIOACHHE Mpoliecca OOyTIMBaHUS caxapa MOJ JACHCTBUEM
KOHIECHTPUPOBAHHOW  CEPHOM  KHCIOTHI, H3YYEHHE XHMHUYECKHUX  CBOWCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, TPOBEICHUE KAYECTBEHHOM PEaKIlny Ha CyIb()aT-noH
U HaOJI0/IeHUE MpU3HaKa e€ MPOTeKaHHUsI; 03HAKOMJIEHUE C (PU3NUECKUMU CBONCTBAMU
azota, gocdopa U UX cOoeTUHEHUN (BO3MOKHO HCIOJIb30BAaHUE BUACOMATEPUATIOB),
obpasnaMu  a30THBIX U (GocOpHBIX ya0OpeHM; TmMoJlydeHue, coOupaHue,
pacno3HaBaHKWE U U3yYCHHE CBOWMCTB aMMHAaKa; MIPOBEICHUE KaueCTBEHHBIX PEaKIIHii
HAa HMOH amMMOHHMS U ¢ochaT-uOH U U3YUYCHHE IMPU3HAKOB HUX MPOTEKAHUS,
B3aMMOJICUCTBHE KOHIIEHTPUPOBAHHOMW a30THOM KHUCJIOTHI C MeEIbI0 (BO3MOKHO
UCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB); U3YyUYEHUE MOJIEIeH KPUCTALUTMYECKUX PEIIETOK
anmasa, rpadurta, QyJiepeHa; 03HaKOMIJICHHUE € TIPOLIECCOM aJICOPOLIMK PACTBOPEHHBIX
BCIIECTB AKTHBUPOBAHHBIM yTIAEM H YCTPOWCTBOM NPOTHMBOTa3a; IOJyYCHHE,
coOupaHue, paclo3HaBaHUE W U3YYEHHE CBOMCTB YIJIEKHUCIOrO Ta3a; MPOBEICHUE
Ka4eCTBCHHBIX PEaKIMii Ha KapOOHAT- W CHJIMKAT-HOHBI M U3yYEHHE MPHU3HAKOB UX
MIPOTEKAHUS; 03HAKOMJICHHUE C TIPOIYKIIMEH CHITMKATHOW MTPOMBIIUICHHOCTH; PEIICHUE
AKCIIEPUMEHTAILHBIX 33/1a4 110 TeMe «BakHee HeMeTauTbl U X COSAMHCHUSD).

MerTauibl 1 UX COCIUHCHUA

OO0mast xapakTepuUCTHKa XMMHYECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAaHUU HX
nonoxxenus B llepuonnueckoit cucreme xumuueckux 3yemMeHToB . 1. Menneneesa n
cTpoeHus aTomMoB. CTpoeHue MeTauioB. MeTalmyeckas CBA3b M MeTaJIM4ecKas
KPUCTAJUIMYECKasl pEETKA. OJEKTPOXUMHUUYECKUN PSAI HANPSHKEHUW METAJUIOB.
®dusnyeckue M XUMHUYECKHE CBOMcTBa MeTamioB. OOmue crnocoObl MOyYeHUs
meTaysioB. [IoHsATHE O KOPpPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aAIIMTHI UX OT
kopposun. CruiaBsl (CTallb, 9yTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIJIEHHOCTH.

[{enoynple MeTamuibl: ToNokeHHe B lleproanyueckoil CcHCTEME XUMHUYECKHUX
aneMeHToB JI. 1. MeHneneeBa; CTpOoeHHME HX aTOMOB; HAXO0XKIACHUE B IPUPOJE.
du3znyueckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKcuabl U
TUAPOKCUIBI HATPHS U Kanud. [[puMeHeHre MEea0YHbIX METAJJIIOB U UX COCTMHEHU.

[IlemoyHO3EMENBHBIE METAUIBI MarHui W Kajblui: moJiokeHue B [lepuommyeckon
cucremMe xumuueckux osnemeHTtoB JI. WM. MenpaeneeBa; CTpoeHHME HX aTOMOB;
HaxoxJeHue B npupoae. Ouzndeckne 1 XMMUUYECKUE CBOMCTBA MAarHus W KallbIIUS.
Baxneiime coequHeHus: Kaublus (OKCHUJI, THAPOKCHUI, coyid). JKECTKOCTh BOJBI U
CrocoObI €€ yCTpaHEeHHUS!.



AmomuHni: nonoxenne B [leproanueckont cucreme XuMu4deckux 3ymeMeHToB 1. .
MenneneeBa; cTpoeHre aToOMa; HaXOXKAEHUE B pupoe. PU3nYecKre U XUMUYECKHE
CBOICTBa amoMUHUS. AMGOTEpHBIE CBOMCTBA OKCUA U TUAPOKCUAA aTIOMUHUSI.

Kenezo: mnonoxenne B llepmoanueckodl cucTeME XHUMHUYECKHX SJIEMEHTOB
. 1. MenaeneeBa; CTPOCHHE aToMa; HaxXOXKIECHHE B mpupoac. PuU3NUECKHe HU
XUMUYECKUe cBoMcTBa keneza. Oxcuipl, ruapokcuabl u conu kenesa(ll) u
xenesa(lll), ux cocras, CBOMCTBA U MOTyYCHHE.

XHUMHYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMu METAJJIOB M CILIABOB, MX
(GU3UYECKUMU CBONCTBAMH, M3yUYCHHUE PE3YIbTATOB KOPPO3HH METAIIIOB (BO3MOYKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 0COOCHHOCTEN B3aMMOACHCTBHS OKCHIA KAIbIIUs
U HaTpusl C BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB); UCCIIEIOBAHUE
CBOMCTB XKECTKOM BOJBI; Ipollecca TOPEHUs >Kejae3a B KHUCIOpoje (BO3MOXKHO
UCIOJIb30BAHUE BHUIEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEaKIIUi
Ha MOHBI (MarHusi, Kajablus, aTIOMUHUS, IMHKA, kene3a(ll) u sxeneza(lll), meau(1l));
HAOJIIO/ICHUE U OMHMCAaHUE MIPOLIECCOB OKPAITUBAHUS TUIAMEHH MOHAMH HATpPHs, Kaus
U Kaiblius (BO3MOXXHO  HCIIOJb30BAHHME  BHUACOMATEpPUAJIOB); HCCIIECIOBAHUE
aM(OTEPHBIX CBOWCTB THAPOKCHIA AQIIOMUHHUS M THAPOKCHIA ITMHKA;, DPEIICHHE
AKCIIEPUMEHTAIILHBIX 3a/1a4 110 TeMe « BakHewIme MeTauibl U X COSAMHEHUSD).

XUMHS ¥ OKpyXKarouas cpeaa

HoBeie matepuansl u TexHOJIOrMU. BemecTBa 1 Matepuasbl B IIOBCEAHEBHOM KU3HU
yenoBeka. XUMUS U 310pOBbe. be30macHoe NCoIb30BaHUE BELIECTB U XMMHUYECKUX
peakiuii B ObITy. [lepBast mOMOIIL TPU XUMUYECKHUX 0KOTax U OTpaBieHUsIX. OCHOBBI
DKOJIOTUYECKOM T'PAMOTHOCTH. XHMHMUYECKOE 3arpsA3HECHHUE OKPYKAKOLIEH Cpelbl
(npenenpHas gonyctumas konueHntpanus Beuiects — [1/IK). Posib xumuu B perienuu
AKOJIOTHYECKUX MTPOOIIEM.

[IpupoaHbIe CTOYHUKY YTIIEBOJIOPOOB (YTOib, MPUPOIHBINA Ta3, HEPTH), IPOTYKTHI
WX MepepabO0TKH, UX POJIb B OBITY M MPOMBIIIIJICHHOCTH.

XUMHUYECKUI DKCHEPUMEHT: HU3y4YeHHEe o0pa3loB MaTepuanoB (CTEKJIO, CIUIAaBbI
METaJJIOB, OJIMMEPHBIE MaTepUaJIbl).

MexnpeaMeTHbIE CBSI3H

Peannzannss MeXnpenIMETHBIX CBA3CH MNpH U3YYEHHMM XUMHH B 9 kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM,
TaK ¥ MOHSATHMN, SIBJSIOIIMXCS CUCTEMHBIMU I OTIEIBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOro LHMKiIa. Peanusanus MEXIPEIMETHBIX CBA3ECH IPU HU3YYCHUU XUMHUU B
9 kyacce OCyIIECTBISIETCS YEPE3 UCIOJIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX



HOHHTPIfI, TaKk H HOHHTHﬁ, ABJIAIOIMAUXCA CUCTCMHBIMU JUJIA OTACJIBHBIX IIPCIAMCTOB
CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

O6HII/I€ CCTCCTBCHHO-HAYYHBIC ITOHATHSA: Hay‘IHBIﬁ (I)&KT, I'UIoTe3a, 3aKOH, TCOPUA,
dHaJIn3, CHHTC3, KHaCCI/I(l)I/IKaHI/IH, IMCPUOANIHOCTD, Ha6J'IIOI[CHI/IC, OKCIICPUMCHT,
MOACIIUPOBAHUC, USMCPCHUC, MOACIIb, SABJICHUC, HapHHKOBBIﬁ 3¢)¢)€KT, TCXHOJIOTHA,
MaTCpHUaJIbl.

dusnka: Marepus, aToM, d3JCKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, HW30TOIBI,
PaAOAaKTUBHOCTh, MOJICKYJIA, DJIEKTPUUECKHM 3apsi/l, MPOBOJIHUKH, ITOTYIIPOBOTHUKH,
TUDJICKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIIECTBA, Ta3, pPacTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs PEIMIETKa, CILIaBHI,
(bU3UYECKIE BEIMUUHBI, €AMHUIIBI H3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3BE3161, ComHILE.

buonorus: potocunres, 1pixanue, bnochepa, 3KkocrucTeMa, MUHEpaJbHbIE YA0OPEHMUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpabl, TOPHBIE MOPOJbI, MOJIC3HBIC
HCKOIIa€MbIE, TOILIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OGPA30OBATEJIbHBIE PE3YJIbTATDI

N3yuenne xumuu B 8-9 Kjacce HAmpaBlIieHO Ha JIOCTHXKEHHE OO0Yy4YaroIUMHCS
JMYHOCTHBIX, METANpEeIMETHBIX M TPEIMETHBIX PE3yJbTaTOB OCBOEHHUS y4e€OHOIO
peaMera.

JIMYHOCTHBIE PE3VYJIbTATEI

JIngyHOCTHBIE PE3yJbTAaThl OCBOCHMS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa30oBaHUS
JOCTUTAIOTCST B XO0J€ OOy4YeHHs XMMHUHU B €IMHCTBE Y4yeOHOW M BOCHUTATEIHLHOM
nearenbHocTh OpraHu3ald B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUMCKUMHU
COIIMOKYJBTYPHBIMA M JIyXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TIPUHSATHIMH B
oOIecTBe TMpaBWJIaMHd M HOPMaMd TIOBEJCHUS U CIOCOOCTBYIOT TIpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AIIUN O0YyJIArOIITIXCS.

JIM4HOCTHBIE pe3ybTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YUCJIE B YACTU:
ITaTtproTHYECKOTrO BOCIIUTAHUSA

1) IEHHOCTHOrO OTHOUIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJIEIMI0, TIOHMMaHUs 3HA4YCHUS XUMUYECKOM HAayKu B KU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTU BIJIAJIETh JIOCTOBEPHOW HMH(pOpMaLUE O



IIEPEIOBbIX JOCTHKEHUSAX M OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOW XHMMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

rpa)KI[aHCKOI‘O BOCIITUTaHUA

2) mpeCTaBIEHUS O COLMAIBHBIX HOPMAaX M IpaBUiIaxX MEXJINYHOCTHBIX OTHOILIEHUN
B KOJUICKTUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEeI0BAaTEIbCKOM, TBOPUECKOMN U IPYTUX BUJIAX AEATEIBHOCTH; TOTOBHOCTH
K pPa3HOOOpa3HONW COBMECTHOW JAESITENbHOCTH TPU BBIMOJTHEHUU YUYEOHBIX,
MTO3HABATENIbHBIX 3a]a4, BBIIOJHEHUM XUMUYECKHX SKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAaHUIO U B3aMMOIIOMOIIN B POLIECCE
ATOM y4eOHOU AesATENbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHUE U MOCTYIKHU
CBOMX TOBAPHILEHN C MMO3ULHUHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS
NIOCJIEICTBUN ITOCTYIIKOB;

L[CHHOCTI/I HAay4YHOTI'O ITO3HAHUA

3) MUPOBO33PEHUECKUX TMPEJCTABICHUN O BEIIECTBE U XHUMHUYECKOW pEaKIUH,
COOTBETCTBYIOILIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIISIOIIUX OCHOBY
JUTSI TIOHUMAaHUSI CYINIHOCTU HAYYHOM KapTHUHBI MUpa; MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbI, B3AUMOCBS3SX YEJIOBEKA C IPUPOJIHOU CPENIOH,
O pOJI XMMHUU B IO3HAHUU ATUX 3aKOHOMEPHOCTEW;

4) mo3HaBaTEJIbHBIX MOTHBOB, HAIPABJICHHBIX Ha TMOJyYECHHUE HOBBIX 3HAHUU TIO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MbIX MPOIECCOB U SIBICHUMN;

5) mo3HaBaTenbHON, MHPOPMAIMOHHON M YWUTATEIbCKOW KYJIbTYPhl, B TOM YHCIIE
HABBIKOB  CaMOCTOATENLHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOM, JIOCTYIHBIMA TEXHUYECKUMH CpPEJICTBaMH  MH(GOPMAIIMOHHBIX
TEXHOJIOTUH;

6) uHTEepeca K OOYYEHHI0O U IIO3HAHHUIO, JHOO03HATEIHHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000Opa30BaHUIO, POCKTHON U UCCIIEIOBATEILCKON JIEATEIHHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTH M YPOBHS OOYYCHHS B TaJIbHCHUIIIEM;

dopMUpPOBaHUA KyJIbTYPhI 3I0POBbSI

7) 0CO3HaHUS LIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOILECHUSI K CBOEMY 370pPOBBIO,
YCTAaHOBKM Ha 3J0POBBIM 00pa3 »XU3HHU, OCO3HAHUA MOCIEACTBUH W HENPUSATHUSA
BpEAHBIX  MpUBbIYEK  (YMOTpeOJIEHUsT  alKoroJii, HAPKOTUKOB,  KypEHHS),
HEO0OXOIMMOCTH COOJTIOIEHUS ITPABIII 0€30aCHOCTH MTPHU OOPALLIEHUH C XUMHUUECKUMU
BEIIECTBaMH B ObITY U pealbHOMN KU3HH;

TpynoBoro BocnuTanus



8) mHTepeca K MPAKTUICCKOMY H3YYCHHIO MPOQPECCHil W Tpyda pa3IndyHOTO poja,
YBOXKEHHUE K TPYIy U pe3yJbTaraM TPYAOBOU JNEATEIbHOCTH, B TOM YMCIIE HA OCHOBE
MIPUMEHEHUS TIPEIMETHBIX 3HAHHH 110 XUMHUHU, OCO3HAHHOTO BEIOOpA WHINBH Y ATbHOU
TPAGKTOPUM TPOJOKEHUS O0Opa3oBaHUSI C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH; YCHEITHON
npodeccuoHanbHON NEATeTbHOCTH U Pa3BUTUSL HEOOXOJIUMBIX YMEHHI; TOTOBHOCTh
aJanTUPOBaThCs B MPOodeCcCHOHANIBHON CpeJIe;

DKOJIOTUYECKOTO BOCITUTAHUSA

9) 5KOJOrMYeCcKH LEeaeco00pa3HOro OTHOLIEHUS K MIPUPOJIE KaK UCTOYHHUKY >KM3HU Ha
3emie, OCHOBE €€ CYIIECTBOBAHMSI, TOHUMAHUS IIEHHOCTH 3[J0POBOTO M OE30MacHOTO
oOpa3a JKW3HM, OTBETCTBEHHOIO OTHOLICHUS K COOCTBEHHOMY (pU3MUECKOMY U
IICUXUYECKOMY 370POBbIO, OCO3HAHUS LIEHHOCTH COOJIIO/ICHUS MpPaBUl O€30MacHOro
HOBE/IEHUs NP paboTe C BEIECTBAMHU, a TAKKE B CUTYaLUsX, YTPOXKAIOIINUX 3I0POBBIO
1 KM3HU JII0JICH;

10) cnocoOHOCTH NPUMEHATH 3HAHUS, MOJyYaeMble NMPU HM3YYEHUH XUMUH, IS
pEeLIEHNs 3a1a4, CBA3aHHBIX C OKPYXKAOIIEN NPUPOJHON CPENON, TOBBIIEHUS YPOBHS
AKOJOTUYECKON KYJIbTYpbl, OCO3HAaHHA TJIOOAIBHOIO XapakKTepa 3KOJIOIMYECKUX
po0JIeM U MyTeW UX pelIeHus MOCPEICTBOM METO/I0B XUMUU;

11) PKOTOTUYECKOTO MBIILICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHOUN MIPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocTtaBe meTanpeIMeTHBIX Pe3yJIbTaTOB BBIICIAIOT 3HAUUMbIE J1s1 ()OPMHUPOBAHUS
MHUPOBO33pEHUST 00IIEHAyYHbIC TTOHATHUS (3aKOH, TEOpHsl, MPUHIIUI, TUTIOTE3a, (aKT,
CUCTEMA, TMPOIIECC, IKCIIEPUMEHT U Jp.), KOTOPHIE HCIOJIB3YIOTCS B €CTECTBEHHO-
HayYHBIX YUCOHBIX MPEIMETax M MO3BOJIIOT HA OCHOBE 3HAHHMM M3 DTHX MPEIMETOB
dbopmMupoBaTh TpEACTABICHHE O IEJOCTHOM HAydyHOW KapTHHE MUpa, W
YHUBEpCAJIbHBIC  yueOHbIe JIEUCTBUA  (TMO3HABAaTEIbHBIE, KOMMYHHUKATHUBHBIE,
pEeryJISTUBHBIE), KOTOpble oOecneyuBalOT  (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSTENIbHOMY IUTAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHOM A TENbHOCTH.

MeranpeaMeTHbie pe3yabTaThl OCBOCHHUSI 00pa30BaTEIbHON MPOrpaMMbl MO XUMHH
OTPaXKarOT OBJIAJICHUE YHUBEPCAJIbHBIMU I[103HABATEIbHBIMU JICMCTBUSIMU, B TOM
quClIe:

ba3oBbIMU JTOTHYECKUMU JAEUCTBUSIMU

1) YMCHHCM HUCIIOJIB30BATh HpI/IéMBI JIOTHYCCKOT'O MBINIJICHUS ITPU OCBOCHUHN 3HAHUU:
PACKPBIBATb CMBICII XUMHUUYCCKUX MOHSITUH (BBII[GJ'IHTB HUX XapaKTCPHBIC IIPU3HAKH,



YCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHATHSIMH), UCIOJIb30BaTh MOHATHSA IS
OOBSICHEHHSI OTAENbHBIX (DAaKTOB U SBJICHUI; BHIOWPATh OCHOBAHUS M KPUTEPUH IS
KJacCU(PUKALMKM XMMHUYECKUX BEIIECTB M XHUMHUYECKHUX PEaKIHii; yCTaHAaBJIUBAThH
MIPUYMNHHO-CJICICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU U3YUEHHUS; CTPOUTH JIOTHUECKHE
paccyxJeHus (MHAYKTHBHBIE, IEAYKTHBHBIE, IO AaHAJOTWHU); JEJaTh BBIBOJABI H
3aKIIIOYCHUS;

2) yMEHHEM TpPUMEHSATh B Tpolecce TO3HAHUS TOHATHS (TMpPEeIMETHbIE U
METaNpeIMETHBIE), CUMBOJIUYECKUE (3HAKOBBIC) MOJIENU, UCIOJIb3yeMbIE B XHMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMHUHM MOJICIIbHBIC TIPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJJIEMEHTa), XuMuueckas QopMyna U ypaBHEHHE
XUMUYECKON peakiuu — MpU PEHICHUU y4eOHO-TIO3HABATENbHBIX 337]a4; C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh M XapaKTEPU30BaTh CYILECTBEHHBIC
MPU3HAKU U3YYaE€MbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMUUYECKUX PEaKIIUi;
BBISBJISITH OOIIIME 3aKOHOMEPHOCTHU, TPUUUHHO-CJICACTBEHHBIE CBSI3U U MPOTUBOPEUUS
B M3Yy4YaeMbIX MIpolieccax U SBJICHUSX; NpPeMJiaraTb KPUTEPHUU I BBISIBICHUS 3THUX
3aKOHOMEPHOCTEH U MPOTUBOPEUUI; CAMOCTOATEILHO BBIOMPATH CIOCOO peIIeHUs
y4eOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapHUAHTOB pPEIIEHUs, BEIOMpATh Hauboiee
NOAXOJAIIUN ¢ Y4ETOM CaMOCTOSITEIBbHO BBIAECICHHBIX KPUTEPHUEB);

bazoBriMu ncciienoBaTeIbCKUMHU JEUCTBUSIMU

3) YMCHHUCM HCIIOJIBb30BATh IIOCTABJICHHBLIC BOIIPOCBI B KadCCTBC HMHCTPYMCHTA
ITIO3HAaHHs, a TAKXKC B KAa4CCTBC OCHOBBI AJIsA (I)OpMI/IpOBaHI/IH THUIIOTC3bI 110 IIPOBCPKCE
IMPaBHUJIIBHOCTHU BBICKA3bIBACMBIX CY)KI[GHI/If/'I;

4) mnpuoOpeTeHHe OmbITa M0 IUIAHWPOBAHUIO, OPraHW3allid W TPOBEICHUIO
YUYEHHUYECKHUX OKCIIEPUMEHTOB: yMEHME HaOmoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyIHpoBaTh 0000OLICHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMS, COCTABIATh OTYET O
npoJenaHHoi pabore;

Pa6oroii ¢ nadopmanmeit

5) yMeHueM BbIOMpATh, AHAIM3UPOBATh W MHTEPIPETUPOBATH HHOOPMAIUIO
pPa3IMYHBIX BUAOB M (OPM MPEACTABICHUS, MOJIYYaEMYI0 U3 Pa3HbIX MCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAS JIUTEPATypa XUMUUYECKOTO COJIEP KaHUsl, CIPaBOYHBIE MTOCOOU,
pecypcebl HTEepHETA); KPUTUYECKHA OLEHMBATH IPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

6) yMeHHEeM NpPHUMEHSTh pa3IMyHble METOJbl W 3alpOChl MPHU TOUCKE U OTOOpE
UHPOpMAIMM ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX U1 BBIIOJIHEHUS
y4eOHBIX M IO3HABATENbHBIX 33/ay ONPEAEIEHHOIO TUIA; NPUOOPETEHHE ONIbITA B



o0JlacTH  WCTONB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOH aKTHBHOTO HCIIOJIB30BAHUS PA3IUYHBIX MOWCKOBBIX CHCTEM;
CaMOCTOSTEIILHO BBIOMPATh ONTHUMATBHYIO (HhOpMy TpeacTaBieHus WHOOpPMAIUU U
WJUTFOCTPHUPOBATH PEIIaeMbIe 33141 HECIIOKHBIMU CXEMaMH, THarpaMMaMu, IPyTUMA
dbopmamu rpadKu 1 UX KOMOMHAITUSIMU;

7) yMEHHUEM UCIHOJIb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOM u
UCCJIEIOBATENLCKONM JIEATETbHOCTH MHGOPMAIMI0 O BIUSHUU TMPOMBIIIJICHHOCTH,
CEJIbCKOT0 X0351CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH TPUPOTHON CPEbL;

YHI/IBCpcaHBHBIMI/I KOMMYHHUKAaTUBHBIMHA HCﬁCTBHHMH

8) yMeHHeM 3ajaBaTh BOIPOCH (B XOJie JAUaiora W/WiM JHUCKYCCHM) IO CYIIECTBY
oOcyxmaemMoii  Tembl, (HOPMYJIUPOBaTH CBOM  MPEIJIOKEHHUS  OTHOCHUTEIHHO
BBITTOJTHEHUS MIPEJIJIOKEHHOM 3a/1a4u;

9) mpuwoOpeTeHHe OmbITa TPE3CHTAIMU PE3YJIbTATOB BBITOJTHCHUS XUMHUYECKOTO
AKCIepuMeHTa (J1abopaTOPHOrO OIbITa, JTAOOPATOPHOU PabOTHI MO HMCCIEAOBAHUIO
CBOMCTB BEIIIECTB, yUeOHOTO MPOEKTA);

10) 3amHTEpecOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMM I103HABATEIbHOW U
HCCIIEI0BATENBCKOM AESITEIHOCTH TP PELIEHUH BO3SHUKAIOLINX ITPOOJIEM Ha OCHOBE
y4€Ta OOUIMX UHTEPECOB U COrJacOBaHUs MO3ULIMK (00CYKIeHUs, 0OMEH MHEHHSIMH,
«MO3TOBBIE€  IITYpPMbI», KOOpPJAWHALMS COBMECTHBIX JEHCTBUI, OIpeAeIICHUE
KPUTEPHUEB IO OLIEHKE KAYECTBA BBINIOJHEHHON pabOThI U Ap.);

YHUBEPCAIBHBIMU PETYIATUBHBIMU JACHCTBUAMU

11) ymeHueM CcaMOCTOSITENIbHO ONpPENeNsTh UEIu ACSATENbHOCTH, IJIaHUPOBATD,
OCYLIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTh, BbIOMpaTh Hanbosee 3(hPEeKTUBHBIE COCOOBI pELIEHUs YYEOHBIX U
II03HABATEIBHBIX 3aJa4, CaMOCTOSTEIbHO COCTaBIATh WM KOPPEKTUPOBATH
IIPEIJIOKEHHBIM AJITOPUTM JEUCTBUM IIPU BBIIIOJHEHUH 3aJaHUN C YUETOM MOJIYUYECHUS
HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX W PEaKUUsX; OLEHUBATH
COOTBETCTBHE MOJYYEHHOTO PE3YJIbTaTa 3asBJICHHOU LIEIIH;

12) ymeHueM UCnoyib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MIPEJIaraéMbie B yCIOBUU
3aJIaHUMN.

ITPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeamMeTHBIX pPE3yNbTaTOB MO OCBOCHHUIO OOS3aTEIHHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JAHHOW MPUMEPHOW pabouelt mporpaMMOi, BBIIEIISIOT: OCBOSHHBIC
00y4JarouMMuUcs HayYHble 3HaHUSI, YMEHUS U CTIOCOObI IEUCTBUM, cieliudpuyecKue s



MPEAMETHON 00J1acTH « XUMUS», BUIBI JEATEIHHOCTH 10 TTOJTYYCHUIO HOBOTO 3HAHUS,
€ro WHTEpHIpeTalnuu, MPeoOpa3OBaHUI0 W MPUMEHCHUIO B PA3IMYHBIX yYEOHBIX U
HOBBIX CUTYalUsX.

[IpeameTHbIe pe3ylbTaThl OTPAXAOT CPOPMUPOBAHHOCTH Y  OOyYAIOMIMXCSA
CJIEIYIOIIUX YMEHUM:

8 KJIACC

1) packpbIBaTb CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: aTroOM, MOJIEKYya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPO/IHAs1), BAJIEHTHOCTb, OTHOCUTENbHAsI aTOMHAs U MOJIEKYJIsSIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, maccoBass JOJiI XUMHYECKOIO
AJIEMEHTAa B COEJUHEHHM, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTAa, OCHOBAHME, COJIb,
AJNIEKTPOOTPHULIATENIBHOCTD,  CTENEHb  OKUCIEHUWS,  XUMHUYECKas  peakius,
KJIacCU(PUKalUs peakuil: peakUud COEOUHEHUs, PEaKLHMH Pa3JI0KEHUs, pPeakluu
3aMEIleHHs], peaKui 0OMEHa, FK30- U SHIOTEPMHUUECKUE PEAKIUU; TETIOBOM 3P eKT
peaKklnu; SAPO aToMa, JIEKTPOHHBIN CJIOM aTroMa, aTOMHasi OpOUTaib, pauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJSIpHAsi KOBAJIEHTHAS CBS3b, HOHHASI CBA3b, UOH,
KAaTHOH, aHHOH, PacTBOP, MaccoBas J0Js BellecTBa (IIPOLIEHTHAs] KOHLEHTpalus) B
pacTBope;

2) WLTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYCCKHX MHMOHATHH (cM. 1. 1) u
MIPUMEHSATh 3TH IMOHATHUS MPU OMUCAHUU BENIECTB U UX MPEBPAILCHU;

3) HCIONB30BaTh XUMHYECKYIO CHMBOJIMKY JJISl COCTaBJICHHUS (OPMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4) ompenensaTh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSIX; CTEIICHD
OKHUCJICHUSI DJIEMEHTOB B OHMHApPHBIX COCAMHEHUSX; MPUHAJICKHOCTh BEIIECTB K
omnpenenéHHOMY KJIacCy COeAMHEHUuN mo ¢GopmyliaM; BHUJ XHUMHYECKOW CBSI3U
(KoBaJICHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCMHEHUSX;

5) packpweiBaTh  cwmbicia [lepuomnyeckoro  3akona  JI. WM.  Menzeneesa:
JEMOHCTPUPOBATh NMOHUMAaHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT UX NoJiokeHud B [leproanueckoil cucteMme; 3aKOHOB COXPaHEHHUS MACChI
BEILIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-MOJIEKYJIIPHOTO YUEHHsI, 3aKOHAa ABOTajpo;
OMHCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy lleprogudeckoit cucTembl
XUMUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATUSA «IJIaBHas noiarpynna (A-rpymnmna)» u
«mobounas noarpymnmna (b-rpynma)», Mameie W OoJbIIME MEPUOMBI; COOTHOCUTH
0003Ha4YeHUs1, KOTOpbIe UMEIOTCs B Tabnuile «lleproanueckas cucteMa XMMHUYECKUX
anemeHToB /. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMUYECKUX D3JIEMEHTOB (COCTaB W 3apsl SAApa, OOIIee 4YUCIO 3JIEKTPOHOB U
pacupeiesieHue uX MO AIEKTPOHHBIM CIOSM);

6) kimaccupUIMPOBATH XUMHUUCCKHAE  JJCMEHTBI,  HCOPraHMYECKHUE  BEIICCTBA;
XUMHYECKHAE peakiuu (TI0 YUCITYy U COCTAaBY yYacTBYIOIIMX B PEaKIUU BEIIECTB, IO
TerioBoMy 3 dexTy);

7) XapakTepu30BaTh (OMHUCHIBATH) OOIIHE XUMUYSCKUE CBOMNCTBA BEMIECTB Pa3IMIHbIX
KJIACCOB, TMOATBEpPXJas ONUCAHUE MpPUMEpPaMH MOJEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHI;

8) ITPOTrHO3HUPOBATDb CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT UX KAYCCTBCHHOI'O COCTAaBa,
BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKUX HpeBpaIHCHI/IfI B PA3JIMYHBIX YCJIOBUAX,

9) BBIYMCISITE OTHOCUTEBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa MO (OpMyJie COETUHEHNUST; MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MMPOBOAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

10) nprMeHSTh OCHOBHBIC OIEpAIlMA MBICIUTEIBHOW JEATCIPHOCTH — aHAlU3 |
CHUHTE3, CpaBHEHHE, 00O0OIIEeHHE, CUCTEeMAaTHU3allNio, KJIACCU(UKALIMIO, BBISBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€ — Il U3yYEHHUs CBOMCTB BEIIECTB U XUMHYECKUX
peaKkiMii; €CTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUS — HAONIOJCHUE, U3MEpPEHUE,
MOJEJIMPOBAHUE, SIKCIEPUMEHT (peaibHbIA U MBICICHHBIN);

11) cneaoBaTh MpaBWiIaM TOJB30BAHUS XHUMHYECKOW TMOCYA0H H J1a00paTOPHBIM
o0opynoBaHuEM, a TakKe IMpaBujaM OOpaIllieHHusl C BEIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OTIBITOB TIO TTOJTYYSHHUIO
U COOMpPAaHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA W KHUCJIOPOJ]A), MPUTOTOBICHUIO
PacTBOPOB C OIPEIEIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA; INIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IEJI0UeH U
KHCJIOT C TIOMOIIBI0 MHIUKATOPOB (JTaKkMycC, heHoN(PTaIenH, METUIIOPAHXK U JIp.).

9 KIIACC

1) packpeIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX IIOHSATHI: XHMHYECKHH DJIEMEHT,
aTOM, MOJIEKYyJia, MOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTb, JICKTPOOTPUIIATEIIbHOCT, CTETICHb OKUCJCHMS, XMMHUUYECKas peakilus,
XUMUYECKasi CBSA3b, TEIUIOBOM A(PeKT peakiuu, MoJb, MOJISIpHBIA 00BEM, PacTBOD;
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JICKTPOJUTUUECKAST TUCCOIUALIMS, PEAKIIU HOHHOTO
oOMeHa, KaTalau3aTtop, XUMHYECKOE€ paBHOBeCHE, OOpaTHMble M HEOOpaTHUMbIC
peakiuu, OKHCJIUTEIBHO-BOCCTAHOBHUTEIILHBIE peaKkIuu, OKUCJIUTEND,
BOCCTAHOBUTENIb, OKHCJIEHHE W BOCCTAHOBJICHHE, aJlJIOTpONus, aM(pOTEPHOCTD,
XUMUYECKasi CBsA3b (KOBAJEHTHAsl, WOHHAs, METaJUIMYeCKas), KpUCTaJIM4ecKast



pemeTKa, KOppo3usi METAJIOB, CIUIABbl; CKOPOCTh XMMHUYECKON PEaKLUH, IPEIEIbHO
nomyctumas konunenrpauus (I1/1K) BemecTsa;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATHHA (cM. 1. 1) u
MPUMEHSTH 3T MOHATUS TPU OMMCAHUH BEIIECTB U UX MPEBPAIlCHHI;

3) HCIONIB30BaTh XMMHYECKYIO CHMBOIIMKY JJISl COCTAaBIICHHUS (OPMYN BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

4) OIIpPCACIATL BAJICHTHOCTE M CTCIICHB OKHCIICHHA XHUMHYCCKHX JJICMCHTOB B
COCIMHCHUAX PA3JIMYHOI'O COCTaBad, IPHHAMICKHOCTb BCHICCTB K OHpGI[GJIéHHOMy
KJIaCCy COCI[I/IHGHI/Iﬁ I10 Q)OpMYHaM; BU XUMHUYECKOM CBSI3HU (KOBEUIGHTH&H, HOHHAa,
MGTEUIJII/I‘-ICCKEUI) B HCOPraHUYCCKHUX COCINMHCHHUAX; 3apsAd HOHA IIO XUMHYECKOU
(bOpMYHe; XapaKTCp CpCAbl B BOJHBIX PACTBOPAX HCOPIraHUYCCKHUX COG,[[HHGHHﬁ, THII
KpI/ICTaJ]HI/I‘-IGCI(Oﬁ peﬂléTKI/I KOHKPCTHOI'O BCIICCTBA,

5) packpeiBaTh  cMbIch [lepuoguueckoro 3akona J[. WM. MenngeneeBa w
JEMOHCTPUPOBATh €r0 IOHWMAaHWE: ONKCHIBATh W XapaKTEPHU30BATh TAOIHYHYIO
dopmy Ilepuogmdeckoil CHUCTEMBl XUMHUYECKHUX DJIEMEHTOB: paszinyaTh MOHSATHUS
«rnaBHasg noarpynmna (A-rpymnma)» u «noboynas noarpynna (b-rpymnma)y, manbie u
OOJIBIIINE TTEPUOJIBI; COOTHOCUTH 0003HAUEHHUSI, KOTOPHIE UMEIOTCSI B MEPUOINUECKON
Ta0JINIIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMUYECKUX IJIEMEHTOB
(coctaB u 3apsa sAapa, oOIee YWCIO OHJIEKTPOHOB M pacmpenesieHne HuX TIo
AJICKTPOHHBIM CJIOSIM); OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB
AIIEMEHTOB M MIX COCAMHCHHM B TpeeaX MaJlbIX IMEPHUOJI0B U TJIABHBIX MOATPYIII C
Y4ETOM CTPOECHUS UX ATOMOB;

6) kmaccuUIMPOBATh XUMHUYECKHE  JJIEMEHTHI;  HEOPraHWYEeCKHE  BEINECTBA;
XUMHUYECKHE peakiuu (110 YMCIy W COCTaBy YUYacTBYIOUIUX B PEAKIIMM BEIIECTB, IO
TerI0BOMY 3G (PEKTy, 0 H3MEHEHHUIO CTETNICHEH OKMCIICHUS XUMMUYECKUX 3JIEMEHTOB);

7) xapakTepu30BaTh (OMHCHIBATH) OOIIUE W CIECU(PUUIESCKAE XUMHUECKUE CBOMCTBA
IPOCTBIX U CJIOKHBIX BEILIECTB, MOATBEPXK/1asi OMUCAHUE PUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

8) cocTaBnATH ypaBHEHUS SJCKTPOJMTHUCCKON TUCCOIMAIMN KUCIIOT, IIeIouYeH u
COJICH; TIOJTHBIE W COKpAIIEHHBIC YPABHEHUS PEAKIIMH MOHHOTO OOMEHA; ypaBHEHUS
peaKuuii, MOATBEPKIAAOIIMX CYIIECTBOBAHHE TIE€HETUYECKOM CBSI3H  MEXIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpbiBaTh CYUIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peaxkuui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;



10) mporHO3WpOBaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HWX CTPOCHWS,
BO3MOKHOCTH ITPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

11) BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJSIPHYI0O M MOJISIPHYFO MAacCChl BEIIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA 10 (POpMyJie COeTUHEHUS; MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInu;

12) cnienoBaTh mpaBWIIaM TOJIB30BAHUS XHUMHUYECKOW TOCYA0N H 1abopaTOpHBIM
00OpyI0BaHHEM, a TaKXkKe IMpaBUjaM OOpallleHUs C BELECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBITIOJHEHUIO TAOOPATOPHBIX XUMHUECKHUX OIMBITOB IO MOIYYEHUIO
1 cOOMpaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YIIJIEKUCIIOTO ra3a);

13) mpOBOAMTH peakiuu, MOATBEP)KIAAIOIIME KAueCTBEHHBIH COCTaB PAa3IMYHBIX
BCILIECTB: PACIO3HABATh OMBITHBIM IMYyTEM XJIOpUJI-, OpOMHI-, HOAUA-, KapOoHAT-,
docdar-, cumukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHHI aMMOHHS W HOHBI
M3YUYECHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PAcTBOpPaX HEOPTaHUYECKUX
BCIICCTB;

14) npyMeHSTh OCHOBHBIC OIEPAllMi MBICIUTCIBHON EATEIbHOCTH — aHallu3 MU
CHUHTE3, CpaBHEHHE, OO0O0OIICHHEe, CHUCTeMAaTH3allMio, BBIIBICHHE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JIJISI U3YYEHHSI CBOMCTB BEIIECTB U XUMHYECKHUX PEaKIIUN;
€CTeCTBEHHO-HAyYHBIC  METOJABl  IO3HAHWUA —  HAOJIOJICHHE, H3MEpPECHHUE,
MOJICTUPOBAHHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).

Temarudeckoe MmIaHUPOBaHUE yueOHOTO MaTepHraia 8 kiace (3 yaca B HEICIIO)

Ha3zBanue riaBsl KomnuectBo | [Ipaktnueckue | KoHTposibHbIE
Ne 4acoB paboThI paboThI
TJIaBbI
1 Beenenue. 7 1 1
ITepBoHavasnbHbIE
XUMHUYECKUE TTOHSTHSIL.
2 ATOMBI XUMHYECKuX | 12 1
AJIEMEHTOB
3 ITpocTeic BenecTBa 9 1
4 CoenuneHus 17 1 1
XUMHYECKUX JIEMEHTOB




3) W3menenus npuxossuiue | 16 3 1
C BEILIECTBAMH.

6 PactBopenue. PactBopsr. | 31 4 1
CBOHCTBO pPacTBOpOB
DJICKTPOJIUTOB

7 [TopTpeTHas rajiepes | 6
BEJIMKUX XUMHUKOB

8 HtoroBast koHTpoibHas | 1 1
paboTta

9 DKCKYpCHH 3

10 Hroro 102 9 6

TemaTuyeckoe miaHupoBaHue yueOHOTo MaTepuaia 9 kiacc (2 4ac B HEJIEI0)

Ha3Banwue riaBbl KomuuectBo | IIpaktuueckue | KoHTpoabHbIE
No 4acoB paboTHI paboThI
TJIaBBI
1 1 [ToBTOpEHUE u|5
o0o01IeHne
CBEIICHMI II0 Kypcy &
KJ1acca.
2 Xumudeckne peaknuu B | 10 1 1
pacTBopax
3 3. Hemeramnel u wux |26 3 1
coenuHenus 26 3,4,5 1
4 Mertamibl u ux | 17 2 1
coequnenus 17 6,7 1
3) XuMus M OKpyKaromas | 2
cpena 2
6 O6o00menne 3HaHUN 1O | 8 1
XUMUHU
3a KypcC OCHOBHOU
IITKOJIBI.
ITonrotoBka k (OI'D)
OcHOBHOMY
rOCyapCTBEHHOMY
IK3aMEeHy
81
/ Htoro 68 6 4 68 6 4

Tematuueckoe mnanupoBanue yueonoro marepuana 10 kimacc (1 gac B Heaento)




Haspanue rmaBsl KomnuectBo | IIpaktnueckue | KonTposbHbie
Ne 4acoB paboThI paboThI
TJIaBBI
1 Teopus XUMHYECKoro | 4 1
CTPOEHUSOPTaHUYECKUX
COeIMHEHUN
2 [IpenenpHbIe 2
YTJIEBOJOPOIbI
3 Hemnpenenbabie 5 1
YTIIEBOIOPOIBI
4 ApeHbl 2
5 [IpupoHbIE NCTOUHUKH U | 2 1
nepepadoTKa
YTJIEBOAPOIOB
6 Kucnopoaconepxariue 8 3 1
YTJIEBOJOPOJIbI
A3oTcoeprKalime 6 1 1
7 YIJIEBOJOPOIbI
8 XuMus OJIUMEPOB 4 1
9 HUrtoroBas koHTpoisbHas | 1 1
pabora 3a Kypc
10 Hroro 34 7 4

TemaTuueckoe mianupoBanue yueoHoro matepuaina 11 kiace (1 yac B Henenro)

Haszpanue rmaBsl KomnuectBo | [IpakTtnueckue | KoHTpOnbHBIE
Ne 4acoB paboThI paboThI
TJIaBbI
1 Beenenue. 1
2 Ctpoenue aToma. 4 1
3 CtpoeHue BeIecTBa 5 1 1
4 XHWMHUYECKHE pEaKLUU 7 1
5 JlucriepcHble  CUCTEMBI. | 4 1 1
PactBopsI. [Tpoueccsl
MIPOUCXOISIIINE B
pacTBOpax.
6 BemectBa u ux coiictsa | 10 2 1
7 Xumus B KU3HU | 2
oOrmiecTBa
8 Htorosass koHTposbHas | 1 1

paboTa 3a Kypc




9 | Mitoro | 34 5 5

Y4yeOHO-METOIUUECKUIT KOMIUIEKT

JUTSL YIUTEIIS:

l.Tabpuensu ~ O.C.  Ilporpamma kypca  xumuum i 8-11  kmaccos
00111e00pa30BaTEIbHBIX

yupexaenuii. — M.: Ipoda, 2010.

INabpuensn O.C. Xumus. 8-9 knaccel: meron. mocooue / O.C. I'abpuensH, A.B.
SurykoBa. — 3-€

u3a., crepeoturt. — M.: Jlpoda, 2019.

I'abpuensn O.C. Xumwus. HactonpHas KHMra yduTtensd. § KIacc: METOAMYECKOE
nocodue / O.C.

I"abpuensn, H.I1. BockobotinnkoBa, A.B. SmykoBa. 3-¢ u3a., nepepad. — M.: [Ipoda,
2016.

[Mabpensn O.C. Xumudeckuit SKCIIEpUMEHT B IIKOJIE. 9 Kitacc: y4eOHO-METO/1. Mocooue
/ O.C.

I"abpuensn, H.H. Pynos, B.. Tonkynos. — M.: [Ipoda, 2016.

I'ypeBnu O.P. TemaTuyeckoe ¥ MOYpOYHOE IUIAHUPOBAHME MO XUMHUU: § Kiacc: K
y4eOHUKY

O.C.I'aGpuensina. — M.: Dx3ameH, 2016.

Hpo3noB A.A. IloypouHoe IUIaHMpOBAHME MO XUMHHU: 9 Kjacc: K Y4eOHUKY
O.C.I'abpensina. —

M.: Dx3ameH, 2016.

I'opxosenko M.IO. TToypounsie pazpabotku no xumuu: 9 kiacc. — M.: BAKO, 2017.

labpuensa O.C. Xumusi. 8 Kjacc: KOHTPOJIbHBIE U MPOBEPOUHBIC PaOOTHL. - M.:
Hpoda, 2018.

INabpuensua O.C., bepeskun [1.H. Xumus. 9 kmacc: KOHTPOJIbHBIE W TIPOBEPOYHBIC
paboTHI. -

M.: dpoda, 2018.

IMa6puensu O.C., Pemeros I1.B., OctpoymoB W.I'. 3amaun mo XumMuu u crmocooObl Ux
pelIeHus.

8-9 knaccel. — M.: Jlpoda, 2018.

Ps6oB M.A., Hesckas E.}O. Tectsl mo xumuu: 8 kiacc: k yueonuky O.C.I"'abpuensiHa.
—M.:

Ok3amen, 2019.

Ps6oB M.A., Hesckas E.1O. Tectsl o xumuu: 9 kinacc: k yueouuky O.C.I'abpuernsina.
—M.:

Ok3ameH, 2018.



COOpHHK HOPMATUBHBIX TOKYMEHTOB. Xumus / cocT. D.J1. Jlnenpos, A.I'. Apkanases.
— M.:

Hpoda, 2010.

JUTSL YHaIIuXCS:

Xumus. 8 Kiacc: yaeOHUK 115 001eoopazoBaTenbHbIX yupexaenuii/O.C. ["abpuensH.
- M.

Hpoda, 2018.

INabpuensn O.C., AmykoBa A.B. Xumusa. 8 kiacc: pabouas TeTpajgp K y4eOHUKY
I"abpuensna

0O.C. —M.: lIpoda, 2018.

[Mabpuensu O.C., AmykoBa A.B. Xumus. 8 kiacc: TeTpaib il 1a0OpaTOPHBIX U
npakTudeckux padoT k yueoHuky ["adpuensna O.C. — M.: IIpoda, 2018.

Xumus. 9 kiacc: yueOHuK 11 001ieo0pazoBatenbHbiX yupexaeuuit/O.C. 'abpuensy.
- M.

Hpoda, 2018.

I'abpuensn O.C., AmykoBa A.B. Xumuda. 9 knacc: paboyas TeTpagp K y4eOHUKY
["abpuensna

O.C. —M.: Ipoda, 2018.

[Ma6puensn O.C., Amykoa A.B. Xumus. 9 knacc: TeTpajs A 1a00paTOPHBIX U
npakTUYecKkux pabor k ydeOHuky [abpuensna O.C. — M.: [poda, 2018.

Kanenngapno tematudeckoe riaanupoBanre Xumus 8 kiacc (3 yaca B Hejielno). 1024

Ne Tema ypoka Konnu | lata | [ara 10 | DJIEKTPOH
n/n €CTBO | IO daxty HbIe
YacoB | IUIAHY uuppoBbie
oOpa3oBar
eJIbHbIE
pecypchl
IIpenmer  xumuu.  Poib
1 XAMHH B KHW3HHU 4YeJoBeKa. | 1
Tena u BemecTBa
5 Ponrp xumMumu B KU3HM 1
yeJloBeka. Tena u BemecTna
3 [Tonsitne 0 METOJ1aX 1
MO3HAHUS B XHUMHUHU
45 IIpakTuyeckas padora Ne 1 5

«IIpaBuiia paboThI B




naboparopud W TPUEMBI
oOpaitieHust ¢ 1ab0paTOPHBIM
000pyIOBaHUEMY

YucTele BeEmecTBA U CMECH.
Crnioco0sI pa3zeneHus cMeceit

buommorek
a [IOK

IIpakTu4yeckas padora Ne 2
«Pazgenenue cmecet (Ha
npuMepe OYHCTKHU
MTOBAPEHHOMN COJIN)»

8-9

10

ATOMBI U MOJICKYJIbI

XUMHUECKHE AJIEMEHTHI.
3HaKH (cUMBOJIBI)
XUMHUYECKUX JJIEMECHTOB

HpOCTBIG )51 CJIO’KHBIC
BCIICCTBA

bubmnorek
a [IOK

bubmnorex
a [IOK

11

ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE

12-
13

3aKOH IOCTOSIHCTBA COCTaBa
BEIIIECTB. XuMnueckas
dbopmya. BanenTtHocTh
aTOMOB XUMHAYECKHX
3JICMEHTOB

bubanore
ka L[OK
https://m.e
dso00.ru/00
adb6b6

14-
15

OTHOCUTENIBHAS aToOMHas
Macca. OTHOcHUTEnbHAS
MOJIEKYJIsIpHas Macca.
Pemenne 3a7a4 u
YIIPaKHEHUU

16

17

18

MaccoBas 1011 XUMHYECKOI'0
DJIIEMEHTA B COSIMHEHNH

KonngecTBo BEIIICCTBA.
Mous. Mossipras macca

KonungecTBo BEIIIECTBA.
Mons. MonspHas  Macca



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

Pemenue 3a/1a4 U
YIIPAKHEHUN

du3nYecKkue U XUMHUECKHE

19 SIBJICHMS. Xumuueckast
peaxius
20 [Ipu3Haku 51 YCIIOBUS
5 2_ MPOTEKAHUS XUMHYECKHX
peaKunit
93. 3aKOH COXpaHEHUsS MacChl Er6oreK
24 BEIIICCTB. XUMHUYECKHE a LIOK
ypaBHEHUS
o5 XUMHYECKHE ypaBHEHHS.
5 6- CocraBieHue U  PpEIICHUE
YPaBHECHUM.
Boramciaennss  KoJIW4YeCTBa,
27- MacChl BEIICCTBA (0]
28 YPaBHEHUSIM  XUMHYECKHUX
peakuuii
Knaccuduxanus
29 XUMHUYECKUX peakiuii
(coemuHeHus, Pa3NOKECHHUS,
3aMelleHust, 0OMeHa)
Knaccudpukanus XuMHYECKHX
30 peaKkuuil COeTUHEHNS,
Kiaccupukanus XuMHYECKHX
31 peaKIUA pA3JI0KECHUS,
Knaccudukanus XuMHUYECKUX
32 peakiuii oomMeHa
M. B. JlomoHocoB — bubmmore
N ka IIOK
33 YUEHBINA-DHITUKITOTICTHCT. hitos://m.e
O000111EH1E u e
dso0.ru/00

cucTeMaTu3anus 3HAaHUU

adb6b6



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

34

Konrpoabnass padora Nel
no Tteme «BemectBa wu
XUMHUYECKUE PEAKIIUN

35

Bo3sgyx — cmechp rasos.
CoctraB BO3ayxa. Kucnopon
— DJJIEMEHT U  TIPOCTOE
BemiecTBo. O30H

36

37

38

39

du3znuecKkue U XUMHUYECKHE
CBOICTBA KHUCIIOpOJa
(peakiuu OKHUCIICHUS],
ropenue).  Ilonarue 00
OKCHJIaX

CrnocoOb1 MOJIyYEeHUS
KHCJIOpOoJia B J1JaOOpaTopuu M
IPOMBIIIIIEHHOCTH.
[TpumeHneHue kucaopoa

TernmoBon s dexr
XUMHYECKOH peakuuu,
TIOHATHE 0
TEPMOXUMHUYECKOM
ypaBHEHUH, AK30- u
SHJIOTEPMHUYECKUX PEAKIUAX

TennoBoit abdexr
XUMHYECKOH peakuuu,
TTOHSATHE 0
TEPMOXUMUYECKOM
YpaBHEHHH, JK30- "
HHIOTEPMHUYECCKUX PEAKITUIX

40-
41

TomnmuBo (HEpTH, yroip W
METaH). 3arpsizHeHue
BO3/lyXa,  CHOCOOBI  €ro
IPEIOTBPAIICHHS

42

IIpakTnueckas padora Ne 3
no rteme «llonyyenue wu
coOupaHue KHUCIIOpO/A,
W3YUYCHHE €TO CBOKCTBY




43

Bomopon — »nanemeHT WU
MPOCTOE BEILIECTBO.
Haxoxxaenue B nmpupojie

44

Crioco0sl MOJTyYeHUs
BOJIOPOZA B JIAOOPATOpUU H
POMBIIIUICHHOCTH.

45

du3nYecKkue M XUMHUECKHE
CBOICTBA BOJOpO/A.
[Ipumenenue Bomopoaa

46

IpakTnuyeckas padora Ne 4
nmo Tteme «llomyuenne wu
cobupanue BOJIOPO/Ia,
M3y4YEHUE €TO CBOMCTBY

47

48

49

50

o1

Mousipabiii  00BEM  Ta30B.
3akoH ABorazpo

Boruncnenus 00BbéMa,
KOJIMYECTBa BEIIeCTBa Trasa
o ero U3BECTHOMY
KOJMYECTBY BEIECTBA WJIU
00BbEMY

Brrunciaenuss 00bEMOB ra3oB
[0 YPaBHCHHUIO pEaKIuu Ha
OCHOBE 3aKOHa

00BEMHBIX OTHOIIIEHUH I'a30B

duznueckre U XUMHYECKUE
CBOMCTBA BOJBI

Cocras ocHoBaHuii. [lonsarue
00 WHMKATOpax

52

Boma kak  pacTBOpUTEIb.
Hacrpimennbie "
HEHACBIIIEHHbIE  PACTBOPBL.
MaccoBast 10js1 BEIIeCcTBa B
pacTBoOpe

53

IIpakTnyeckas padora Ne 5
no teme «lIpuroroBnenue




pacTBOPOB C OMNPEACIEHHON
MacCOBOH noyen
PacTBOPEHHOTO BEUIECTBA»

KonrpoabHass padora Ne2

54 1o TEME «Kwucnopoj.
Bomnopoa. Boxa»
bubmmorek
OKcuIbI: COCTaB, a [HOK
55 KJIaCCU(HUKAITHS, https://m.ed
HOMEHKJIaTypa s00.ru/00ad
b7e2
[TomyyeHne u XUMHYECKHE
56 CBOMCTBaA KHCJIOTHBIX,
OCHOBHBIX M aM(OTEpHBIX
OKCHJIOB
bubanorex
OcHoBaHus: COCTaB, a HOK
57 KJ1accu(HKaIus, https://m.ed
HOMEHKJIaTypa s00.ru/00ad
b7e2
58 [TomyyeHne © XHUMHUYECKHE
CBOMCTBa OCHOBaHUH
bubanorex
59- Kucnotsr: COCTaB, a [HOK
60 KJIaCCU(HUKAITHS, https://m.ed
HOMECHKJIATypa s00.ru/00ad
b7e2
61 [TomyyeHne u XHUMHYECKHEC
CBOMCTBA KHCIIOT
bubmmorex
Comu (cpennue):
a [HOK
62- HOMEHKJIATypa, CIIOCOOBI httos://m.ed
63 MOJTyYCHHUS, XUMHYECKUE HERS.M.EC
CBOMCTBA 500.1u/00ad
b7e2
64 IIpakTuuyeckasi padora Ne 6. bubmmore

Penrenue

ka IIOK
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OKCIICPUMCHTAJIbHBIX  3aJa4

https://m.e

1m0 TeMe «OCHOBHBIE KJIACCHI ds00.ru/00
HEOPraHUYCCKUX adb7e2
COEIMHEHUI
bu6anorex
65- ['eHeTnueckass CBsA3b MEXKAY a HOK
66 KJacCaMM  HCEOPraHUYCCKUX https://m.ed
COEIMHEHU N s00.ru/00ad
b7e2
67 O6o06menue u
CHCTEMAaTH3aIMs 3HAHHI
KonrpoabHass padora Ne3
68 1o teme "OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
coeMHeHU"
[TepBrie TIOIBITKU buomore
KJ1acCU(UKAIIUA XUMUUECKUX ka  LOK
09 seMeHTOB.  IloHsaTHe 0O hitps://m.e
dsoo.ru/00
TPYIIIax CXOMHBIX DJIEMEHTOB 2dbBbG
[lepuomuueckuidi  3aKOH W buomore
ka [JOK
[lepnonnueckas cucTreMa
70 https://m.e
XUMHYECKUX dJeMeHTOB [I.
N. Mennaeneena ds00.u/00
adb6b6
71 [Tepuonsl, CPYIIIIBI,
TIOATPYTIITHI
12- Crpoenne aromoB. Cocras
73 aTOMHBIX siep. M30Tomnsl
Crpoenue AJIEKTPOHHBIX bubmore
ka IIOK
74- 000JI0YEK aTOMOB 3JIEMECHTOB httns://m.e
75 [Tepuoauueckou cucremsl /. AHps./M.e
H. Meungeneena ds00.1u/00
adb6b6
76- XapakTeprucTuka bubnnore
77 XUMHYECKOTO DJIEMEHTa II0 ka [[OK
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€ro ITOJIOYKEHHIO B https://m.e
[Tepuoanueckoii cucteme Jl. dsoo.ru/00
N. Menneneena adb6b6
3nauenne Ilepuoaunueckoro bubanore
3aKOHa JUJIs Pa3BUTHUS HAYKU U ka [IOK

78 npaktuku. JI. 1. Mennesneces https://m.e
—  yuéHBIM, megaror u dsoo.ru/00
rpakTIaHuH adb6b6

79- DJEKTPOOTPULIATEIILHOCTD

30 aTOMOB XUMHYECCKHX
3JICMEHTOB.

81-

82 HNoHHas xuMudecKas CBs3b.

83- KoBanentnas noJIsIpHast

84 XHUMHYECKAS CBS3b.

85- KoBanentHass  HemoJisipHast

86 XHUMHYECKAS CBSI3b.

87 CreneHb OKHUCIICHUS.

88 Banentaocts

89 OKHCIIUTEIIBHO-

9 0_ BOCCTaHOBHUTEJIbHBIC
peaKITnu.

01 Oxuciaurenm u
BOCCTaHOBUTEJIU.

92- .

93 Peuienne ypaBuenuii OBP.

94 [ToarotoBka K KOHTPOJBHOU
pabore.
Kontpoabnass padora Ned
no teme «CTpoeHue aroma.

95 XUMHYECKHE CBSI3N»
IIpomexyTouHas

arrecranus
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PesepBHbIit YPOK.
O06001IeHNE u

g;_ CUCTEMaTHU3allusl 3HAHUU TI0
pazneny «ATOMBI
XUMHUYECKUX IJIEMEHTOBY
PesepBHbIit YPOK.

99 O06001IeHNEe u

106 CUCTEMaTHU3alusl 3HAHUU 10 | 2
pasneny «CoennneHus
XUMHUYECKUX DJIEMEHTOB2
PesepBHbII YPOK.
O06001IeHNe u

100-  cucremarm3aius 3HAHWHA 110 5

102 pazneny «PactBOpenue.
PacTtBOpsEI. CBOMCTBO
PacTBOPOB JJEKTPOJIUTOB)

UTOTO 102

bub6anorex

a [HOK
https://m.ed
s00.ru/00ad
b6b6

bubnuorex

a HOK
https://m.ed
s00.ru/00ad
b6b6
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9 KJIACC 2024-2025 yu4,ron 684acoB (2 yaca B HEJEINIO)

Ne Tema ypoka Beer Hara Hara DJIeKTPOHHbIE
n/n o no no uudposbIie
mwiany ¢akrty oOpa3oBarelib
HbIE pecypchbl
[lepnonnueckuit 3aKOH. bubnnoreka
1 [lepnognueckass  cucrema 1 HOK
XUMUYECKUX 3jaeMeHTOB [l. https://m.edsoo
N. MenpeneeBa .ru/00adb59e
3aKOHOMEPHOCTH B bubmoreka
5 W3MCHCHUU CBOMCTB 1 LHOK
XUMUYCCKUX 3JIEMEHTOB https://m.edsoo
NIEPBBIX TPEX MIEPHOIOB .ru/00adb6hb6
bubanoreka
Knaccuduxanus u
3 HOMEHKJIaTypa 1 LOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo
.ru/00adb7e2
. bubnuoreka
Buapl XxumMudeckoin CBSI3H U
4 THUIIbI Kpucrajumuecknx 1 HOK
peméTok https://m.edsoo
.ru/00adbac6
KonTpoabnas padora Nel
no Tteme «lloBTopenune wu
5 yriIyOieHue 3HaHui 1
OCHOBHBIX pa3JiesioB Kypca 8
KJIaccay
Knaccuduxanus bubmotexa
6 XUMUYECKuX peakuuit mo 1 HOK
Pa3IMYHBIM IPH3HAKAM https.//m.edsoo
.ru/00adbch0
[TorsiTHE O  CKOpPOCTH bubnmoreka
7 XUMHYECKOH peaKuum. 1 I[HOK
[ToHsiTHE O TOMOTEHHBIX H https://m.edsoo
TeTePOTCHHBIX PEaKIUIX .ru/00adbe9a
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[IonsiTHE O XMMHYECKOM

PaBHOBECHH. DaKTOpHI, bubnmoreka
8 BIIMSIIOIINE HA CKOPOCTh 1HOK
XMMHYECKOH peakuud o https://m.edsoo
MOJIOJKEHHE  XHUMHUYECKOTO .ru/00adc28c
paBHOBECHS
OKHCIUTEIIBHO- bubamorexa
9 BOCCTaHOBHUTEJIbHBIC LHOK
peakium https://m.edsoo
.ru/00adcade
Teopus bubmmoreka
10 AIEKTPOIUTUIYECKON HOK
mucconrari. CHiIbHBIE U https://m.edsoo
CJIa0BIC AICKTPOJIUTHI .ru/00adcd68
bubmmoreka
11 HNounbie YPaBHEHUS HOK
peakui https://m.edsoo
.ru/00add448
XHUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBAHUM B CBETE brommorexa
12 peACTaBICHUM 00 HOK
SIIEKTPOTUTHIECKON https://m.edsoo
.ru/00add5d8
JIHCCOLMAITHT
XHUMHYECKHE CBOMCTBA
coJien B CBETE bubmorexa
13 npeACTaBICHUM 00 HOK
ICKTPOTUTUICCKOM itps://m.edsoo
.ru/00add8h2
JIUCCOLHAITHT
bubmmnoreka
[TonsTue o0  ruaponuse I[HOK
14 .
coJieit https://m.edsoo
.ru/00add9d4
bubmmnoreka
15 O000111EH1E u [HOK

CHCTEMAaTHU3alMs 3HAHHUM.

https://m.edsoo
.ru/00addd12
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16

17

18

19

20

21

22

23

IIpakTnueckas padora Ne

1. «Perienne
HKCIIEPUMCHTAIbHBIX
3a1a49»

KonTpoabnas paéora Ne2
1o TeMe
«NEKTPOIUTHYECKAS
qucconuanus. XuMHU4ecKue
peaKIuy B pacTBOPAX»

Oo6mas XapaKTEPHUCTHKA
rajJjoreHoB.  XHUMHUYECKHUE
CBOICTBA HA MMPUMEPE XJI0pa

XnopoBogopoa. Consanas

KHCJIOTA, XUMHYECKUE
CBOMCTBA, IIOJIyYEHHUE,
IIPUMEHEHUE

IIpakTnueckas padora Ne
2 mo Tteme «llomydenmue
COJISIHOU KHCJIOTHI,
W3yYCHHUE €€ CBOMCTB

Breruncnenus o
YpPaBHEHUSIM  XMMHUUYECKUX
peakuuii, €ciu OJWH U3
peareHToB JIaH B U30BITKE

Oo6mmas XapaKTepUCTUKA
anemMeHTOoB VIA-rpymnsl

AJIIOTPOIHbBIE

MO U (DHUKAITHH CepHI.
Haxoxnenue ceppl u €€
COCIMHEHUH B MPUPOJE.
XHUMHAYECKHE CBOMCTBaA
CEpBI

bubanoreka
LHOK
https://m.edsoo
.ru/00addbfa

bubnuoreka
LHOK
https://m.edsoo
.ru/00addec0

bubnunoreka
LHOK
https://m.edsoo
.ru/00addfe?

bubnuoreka
LHOK
https://m.edsoo
.ru/00adel104

bubnuoreka
LHOK
https://m.edsoo
.ru/00ade348

bubnuoreka
I[HOK
https://m.edsoo
.ru/00ade488
bubnuoreka
I[HOK
https://m.edsoo
.ru/00ade64a

bubnuoreka
I[HOK
https://m.edsoo
.ru/00ade64a
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CepoBOJIOpOJZl,  CTPOECHHE,

bubmmoreka
HOK

24 M3UYECKHE W XUMHYECKHE
¢ . https://m.edsoo
CBOICTBa
.ru/00ade802
Okcuabpl  cepol.  CepHad bubimoreka
o5 KHCIIOTa, (U3HYECKHE U HOK
XUMHUYECKHUE CBOWCTBA, https://m.edsoo
IpUMEHEHHNE .ru/00adea28
XHUMHUYECKHE peaKLuu,
JIeKaIue B OCHOBE
bubnmmoreka
MIPOMBIIIJICHHOTO ~ CIoco0a
26 i LOK
TTOJIyYCHUS cepHoOI
Y X P https://m.edsoo
KHCJIOTHI. MMHYECKOE
. .ru/00adec8a
3arpsiI3HCHHUE OKPY KaroIiei
CpEeIIbl COCTUHEHUSMH CEPBI
. bubnuoreka
Brraucnenue MacCOBOM LIOK
27 JOJA BBIXOJA IPOJYKTa
POy https://m.edsoo
CaKIU
P .ru/00adec8a
OOmas XapaKTepUCTHKA
H P P bubnmmoreka
AJIEMEHTOB V A-rpymrisbl. 110K
28 A30T, pacmpocTpaHeHUE B
P (1; P https://m.edsoo
IIPUPOJIE, W3UYECKHE U
pHpo . .ru/00adeeab
XAMUYECKHE CBOMCTBA
bubmmoreka
AmMMuak, ero Gpu3HUecKue u LIOK
29 XUMHYECKHE CBOICTBA,
https://m.edsoo
MOJIy4YeHHE U TPUMEHEHUE
y P .ru/00adf004
IIpakTnueckas padora Ne bubnuoteka
30 3 mo Tteme «llomydenue [HOK
aMMHaKa, W3y4YCHHE €ro https://m.edsoo
CBOWCTB) .ru/00adf180
; bubmmnoreka
AzortHas KHCJIOTA, ee
[HOK
31 bu3YecKue U XUMUYECKUE

CBOMCTBa

https://m.edsoo
.ru/00adf306
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Hcnonp3oBaHue HUTPATOB U

COJICHi aMMOHHUS B Ka4eCTBE bubmmoTeka
32 MUHEpaIbHBIX YI0OpEHUM. HOK
XHUMHYECKOE 3arps3HeHUE https://m.edsoo
OKpY KaroIien CpeIb .ru/00adf518
COCIMHCHUSIMH a30Ta
®ochop. Oxcun dochopa bubnmoreka
33 (V) u dochopnas kuciora, HOK
du3nveckre U XUMHUYICCKHE https://m.edsoo
CBOMCTBA, TIOJyYCHUE .ru/00adf68a
"
\ satcore ey biborera
34 oOpenuii.  3ar pHSHeHI/Ie LOK
ZIHH z HOI\/'I. P chentr https://m.edsoo
PHPOA ped ru/00adfc20
dbocdaramu
bubnuotexa
Yraepoa, pactpocTpaHeHuUE
35 B npupone, Qpuznyeckue u HOK
XHMiHiCEH; CBOMCTBa https://m.eds00
.ru/00adfd9c
O
KCHJIBI  yIyiepojaa,  HX Bumorexa
bu3nUecKue U XUMUYECKUE
. [HOK
36 CBOMCTBA. DKOJOTHYECKHE
npoOJIEMBI, CBSI3aHHBIE C https.//m.edso0
P ’ .ru/00adfebe
okcuoM yrieposa (1V)
bubnuoteka
VYronpHass Kkuciora u €€ [HOK
37
coum https://m.edsoo
.ru/00ae006¢
IIpa 0 Ne
pakTHYeckasi padora Er6morexa
4 no Tteme "l[lomyuyenue 110K
38 :
}Ig;eef;gz;ﬂ eaK H;a::{aa hittps.//m.edsoq
,,p B .ru/00ae027¢
KapOOHAT-UOH
IlepBoHayanbHbIE TOHATUSA bubnuorteka
39
00 OpraHUYeCKux HOK
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BEILECTBAX KaK 0 https://m.edsoo
COCIMHEHUAX yTIIepoaa .ru/00ae054e
bubanoreka
. LHOK
40 Kpemnuii u ero coeiuHeHus
https://m.edsoo
.ru/00ae080a
IIpakTnuyeckas padora Ne
5. Pemenne bubanoreka
41 JKCIIEpUMEHTAJIBHBIX 3a7a4 HOK
mo TeMe «Baxueiue https://m.edsoo
HEMETAJIIIBI u 1704 .ru/00aeQbf?2
COCIUHCHUS
Konrpoabnas padora Ne3 bubmuoteka
42 no Tteme «BaxHenmmue LHOK
HEMETAJIIBI u 1704 https://m.edsoo
COEIUHEHUD) .ru/00ae0el8
Oo6mmas XapaKTEPUCTHKA
XUMHYCCKUX DJIEMEHTOB — Bumorexa
MeTaioB. Mertamiuueckas LOK
43 CBSA3b U METaJUIM4ecKas
. https://m.edsoo
KpUCTaJTNYeCKast pemveTKa. u/00ae1036
duznyeckue CBOMCTBA
METAaJlJIOB
XUMHUYECKHE CBOICTBa bubmmoreka
44 METaJlJIOB. HOK
DICKTPOXUMHUCCKHNA  PsijI https://m.edsoo
HaNPsHKCHUN METaLIOB .ru/00ae1156
OOmmue CITOCOOBI
MOy YSHUS METAaJLIOB. Er6morexa
CronaBpl. Berumcienus 1o LOK
45 ABHCHUSIM  XUMHYECKHUX
;’Ie)amﬂﬁ ccmi omuH w3 https://m.edsoo
’ .ru/00ae1156
peareHTOB COJICP)KUT
IIPUMECH
46 [TonssTMIE O  KOppO3UU bubnuoreka

MCTAJITIOB

[HOK
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

https://m.edsoo

.ru/00ael278
bubanoreka
HOK
47 IllenounbIc METAILIBI https://m.edsoo
.ru/00ael4b2
bubanoreka
48 Okcuzpl HM  THAPOKCHIBI HOK
HATPUS U KaJIHsI https://m.edsoo
.ru/00ael4b2
bubmmoTteka
[I{enoyHO3eMENIBHBIE
49 METAJUIBI — KaJIbIUid WU HOK
N https://m.edsoo
.ru/00ael5e8
bubmmoTteka
Baxwueiime  coeguHEHUs LHOK
50
KaJIbLIHs https://m.edsoo
.ru/00ael5e8
51 O000111IEH1E u
CHUCTEMATH3AaIU 3HAHHI
bubmmoreka
59 JKEcTKOCTEL BOJBI M CITOCOOBI HOK
e€ yCcTpaHeHus https://m.edsoo
.ru/00ae1886
bubmmoreka
IIpakTnueckas padora Ne 110K
53 6 mo Teme "YKEcTKOCTEL BOJIBI
Y METOJIBI €€ yCTpaHeHHﬂf[ https://m.edsoo
.ru/00aelae8
bubmmnoreka
. LHOK
>4 ATIOMHHHIL https://m.edsoo
.ru/00aelc64
bubmmnoreka
55 AmdoTtepHbIe CBOMCTBa LHOK

OKCH/JIa U TUAPOKCHUA

https://m.edsoo
.ru/00aelc64



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubnuoreka

LHOK
o Aereso https://m.edsoo
.ru/00ael1d86
bubmmoreka
Okcuapl, TUIPOKCHUIIBI U LIOK
S7 conm xene3a (1) u xenesa
() https://m.edsoo
.ru/00ae35e6
58 O000111IEH1E u
CUCTeMaTHU3aIus 3HaHUI
IIpakTnueckas padora Ne Buborexa
1. Pemenue 110K
59 AKCIIEPUMEHTAIBHBIX 3a]1a4
nmo Tteme «BaxHneinine hitps://m.edsoo
.ru/00ae3de8
METaJUIbI ¥ KX COCTUHCHUS
Breraucnenus o
YpPaBHEHHUSIM  XHUMHUYECKUX
peakuuii, €ciau OJIWH U3 bubmmoreka
60 peareHToB JaH B HU30BITKE HOK
WIA COJCPKUT TIPUMECH. https://m.edsoo
Brrancnenus MacCOBOM .ru/00ael1750
JOJIM  BBIXOJA  MPOAYKTa
peaxkiuu
61 O06o00mcHNe "
CUCTeMaTHU3aIus 3HaHUM
KonTpoabnasi pabora Ned
nmo Tteme «Baxneiniue
62 METaJUIBI ¥ KX COCTUHECHHUS
IIpomexyTounas
aTTecTanms.
bubmmnoreka
BemiectBa u UMaTepI/IaJIBI B 110K
03 E:ES?SESBHOH HSHH https://m.edsoo
.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE bubanoreka
OKPYXarouen Cpebl HOK



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

https://m.edsoo
.ru/00ae4270
bubmnoreka
Pomp xumMuu B pemieHuun 11(0) 4
65 1
AKOJIOTHYECKUX ITPoOIeM https://m.edsoo
.ru/00ae4270
i bubmmnoreka
Pe3epBHbIit YPOK.
66 O6o61ieHue u 1 LOK
CHCTC?AIaTHSa sl 3HaHUi https://m.edsoo
§ .ru/00ae0d0a
i bubnmmoreka
PesepBHbIl YPOK.
67 OGo0EeHne 0 1 LHOK
CHCTC?AIaTHSa sl 3HaHUi https://m.edsoo
§ .ru/00adb33c
i bubnmuoreka
PesepBHbIl YPOK.
68 O6o61ieHue u 1 HHOK
CI/ICTCII\I/IIaTI/ISa sl 3HaHUi https://m.edsoo
§ .ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB 68
I1O TTPOTPAMME

[TOYPOYHOE INTAHMPOBAHUE 10 KJIIACC 34y (1uac B Heziemto)

No  Tema ypoka Nlata Hara JJIeKTPOHHbIE
Becer wmsyuenn M3YUeHH uugposbie
o q mo 1 no ooOpa3oBaTe/ibH
IIany pakry ble pecypcehl
[Ipenmer
OPraHUYECKON XUMUH
1 p o1 bubmorexa IJOK
€€  BO3HUKHOBEHWHE,
pa3BUTHE U 3HAYEHUE
5 Teopus CTpOCHMS bubmuotexa [JOK

OpraHH4Y€CKHX



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

coequHeHni A. M.
bytneposa, eé
OCHOBHBIC MOJI0KCHUS

IIpencraBnenue 0
KJaccupuKaIuu
OpraHUYECKUX
BEILIECTB.
Howmenxkiarypa
(cucremaruueckas) u
TPUBHUAJIBHBIC
Ha3BaHUS
OpTraHUYECKUX
BEILIECTB

bubmoreka [JOK

ANKaHBI: COCTaB H
CTpPOEHHUE,
TOMOJIOTHYECKHM PsIZT

1IOP

Metan U »dTaH —
MIPOCTENIINE
MPEJICTABUTEIIH
aJIKaHOB

1IOP

AJNKEHBI: COCTaB H
CTPOEHME, CBOMCTBA

OTWIEH W TPONUJIEH
— MpoCTeNIIne
MPEACTABUTENH
AJIKEHOB

IpakTHyeckas
padora Ne 1.
«Ilonyyenue sTunena
U H3YyYEHHE  €ro
CBOWCTB» 14

ANKaaueHbI.
byranuen-1,3 51
MeTunoyTaaueH-1,3.
[Tonyuenue

1IOP

1IOP

bubmoreka [JOK




CUHTETUYECKOTO
KaydyKa U pe3uHbI

AJNKUHBI: COCTaB H
0COOEHHOCTH
CTpPOEHHUH,
TOMOJIOTUYECKUI PS/I.
AneruiieH —
MPOCTEUILININ
MPEJICTABUTENb
AJIKWHOB

Brruncnenus 1o
YPaBHECHUIO
XMMHUYECKON pEaKIIUu.
Pemenue 3amau.

ApeHbl: O€H301 U
TONY0Jd. TOKCHUYHOCTH
apeHOB

I'enernyeckass  cBs3b
yIJIEBOIOPOIOB,
MIPUHATIEHKAIUX K
pPa3JIMYHBIM KJaccaM
[Ipupoansie
HMCTOYHUKHU
yIJIEBOIOPOJIOB:
NPUPOAHBIA Ta3 U
MOMyTHBIE HEQTAHbBIC
rassl, He(Th 151
MPOAYKTHI eé
nepepadoTKu

bubmoreka [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

[IpupoaHsie
HMCTOYHUKHU
YTJIEBOJIOPOJIOB:
NPUPOJAHBIA Ta3 U
MOMyTHbIE He(TAHbIE
raspl, HEPTH U

bu6mmoreka [IOK




MPOYKTHI eé
nepepadboTKu

KonrpoabHas
padoraNel no pazneny
«YTIIEBOJIOPOIBI»
IIpomekyTOUHASK
arrecTanus

IIpenenbHble
OJIHOATOMHBbIE
CHOUPTBI: METAHONI U
sTaHoJ. BopoponHas
CBSI3b

MHoroatoMHbI€
CIIUPTHI:
ATHJICHTJIUKOJIb u
TJIMLEPUH

®deHo: CTpOEHHE
MOJIEKYJIbI,
busznueckue u
XMMHUYECKHUE CBOMCTBA,
IIPUMEHEHUE

AJbACTUIBI:
dbopmanbaerua u
aneTanabaeTu/I.

A1leTOH
OIHOOCHOBHBIE
MpeIeIbHbIE
KapOOHOBBIC KHCJIOTHI:
MypaBbUHAS u
yKCyCHast

IIpakTHyeckas
padora Ne 2.
«CpoiicTBa pacTBOpa
YKCYCHOM  KHCJIOTBD»
I

bubmoreka [JOK

bu6mmoreka IJOK

bu6mmoreka IJOK

bubmoreka [JOK

bubmoreka [JOK




CreapuHoBas u
OJICMHOBAasi  KHUCJIOTHI,
KaKk  MpeacTaBUTENU
BBICIIMX KapOOHOBBIX
KHUCJIOT

\Y% 13 8¢:] Kak COJIt
BBICIITUX KapOOHOBBIX
KHCJIOT, WX MOIOIICe
TIEUCTBHUE

Cnoxxnble »(hUpBl Kak
IPOU3BOIHBIE
KapOOHOBBIX  KHCIIOT.
I'moponu3  CIIOXKHBIX
a¢upoB

Kupsr: TUIPOJIN3,
IpUMEHEHUE,
Ouosoruyeckas poiib
KUPOB

VYrieBoabl: COCTaB,
KJ1accurKaIus.
Baxuenmue
MPEJICTABUTEIIN:
IJII0KO3a,  (PYKTO3a,
caxaposa

1{OP

bu6moreka [JOK

1IOP

bubmmoreka [IOK

bu6mmoreka [IOK

Kpaxman u nennronosa
KakK MIPUPOIHBIE
MOJIMMEPHI

KonTtpoJsbHasn
padoTaNe2 o pazaeny
«Kucnopoaconepxaii
ue OpraHUYecKue
COCTMHEHUSD)
IIpomexxkyTroyHas
arrecTranus

bubmmoreka [JOK

AMMHBI: METUJIAMHUH U
AHUJINH




AMUHOKHUCIIOTBI ~ KaK
aMmdoTepHbIe
OpraHUYECKHE
COCTUHEHMUS, 170
OMoJIOTHYECKOe

3HaueHue. llenTuabr
benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIC
COCITMHEHUS

OCHOBHBIE
XUMUH

ITOHATHUA

BBICOKOMOJIEKYJISIPHBI
X COEJIMHEHUN

OCHOBHBIE

CHHTC3a
BBICOKOMOJICKYJIAIPHBI

METOJIbI

X COECIVHEHNH.
[Inactmaccsi,
Kay4yKH, BOJIOKHA

OBHIEE KOJIMYECTBO

YACOB

11O

I[TPOIPAMME

34

bu6mmoreka IJOK

bu6mmoreka IJOK

bubmmoreka [IOK

I[TOYPOYHOE IINTAHUPOBAHUE

11 KJTACC ( luac B Hemenio). 34y

o Jlata Tara DIIEKTPOHHBIE
Bce uudpoBbIe
n/ Tema ypoka U3y4YEeH  H3Yy4YeH
ro 00pa3oBaTeIbHBIC
n us ust
pecypcbl
XYUMUYECKUAMN
3JIEMEHT. ATtom. bubmmoreka HOK
1 DJIeKTpOHHAs 1 https://m.edsoo.ru/ff0
KoHpuryparms d227e

aToOMOB



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

[lepunoanueckuii
3aKOH "
[lepunoanueckas
CHCTEMa XHUMHYECKUX
snementoB  JI. .
MeHpeneena, 150:¢
CBSI3b C COBPEMEHHOU
TEOpUEH  CTPOCHUS
aTOMOB

bu6moreka [JOK

3aKOHOMEPHOCTH
U3MCHEHHUS CBOMCTB
XUMHYECKUX
DJIEMEHTOB U HX
COCJIMHCHU I o
rpynmnamM u nepuoaaMm.
3HayeHune
MEPUOIUYECKOTO
3aKOHA M CHCTEMBbI

XUMHYECKUX
3JIEMEHTOB J.N.
Menpeneena B

pPa3BUTUU HAYKHU

CtpoeHue BelecTBa.
XHUMHYECKasi  CBS3b,
€€ BHJIbl; MEXAaHU3MBI
oOpa3oBaHUs
KOBAJICHTHOM CBSI3U.
Bonoponnas cBsi3b

BanenTtHOCTb.
DIEKTPOOTPULIATEIbH
OCTb. Crenenb
OKHCJICHUS.
BemectBa
MOJIEKYJISIPHOTO n
HEMOJIEKYJIIPHOTO
CTpPOCHUS

bubanoreka I[HOK
https://m.edsoo.ru/ff0
d227e

bu6morexa IJOK

bubanoreka [HOK
https://m.edsoo.ru/ff0
d227e



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

IHousTue 0
JTACTIEPCHBIX
cucreMmax. VIcTUHHBIE

6 51 KOJUTOUHBIE
pactBOpBl. MaccoBas
JIOJsS  BEIIeCTBA B
pactBope
Knaccuduxanus u
HOMEHKJIATypa
HEOPTaHUYECKUX
v COCIUHCHUH.
I'eneTnyeckass CBs3b
HEOPraHUYECKUX
BEIIIECTB, Pa3JIMYHBIX
KJIaCCOB
Knaccudukanus
XUMHUYECKUX peaKIui
B HEOPraHUYECKOU U
OpPraHUYECKOMN
XUMUH. 3aKoH
COXpaHEHHUS  MacChl
8 bu6mmoreka LIOK
BCIICCTB; 3aKOH
COXpaHCHUS u
MpeBpaIieHus
SHEPTUu npu
XAMUYECKHX
peaKMsIX
CkopocTh  peakiuH.
OO6paTuMBbIe pEeaKIIuH. bubmorexa HOK
9 https://m.edsoo.ru/ffQ
XHUMHYECKOE
d227e
paBHOBECHE
IIpakTuyeckas
padora Ne 1.
10 «Bausane

pa3InyYHbIX (PaKTOPOB
Ha CKOPOCTb



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

XUMHUYECKOM
PEAKLINI

11

DIEKTPOIUTHYECKAS
JTUCCOTIHAITHS.
[TonsaTHe 0
BOJOPOTHOM
oKa3arelie (pH)
pactBopa. Peakuuu
HMOHHOTO oOMeHa.
IM'upponus
OpTraHUYECKUX u
HEOPTaHUYECKHUX
BEIIECTB

bubnmoreka [HOK
https://m.edsoo.ru/ff0
d227e

12

13

14

OKuCIUTEIBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu. [Tonsitue 06
3JIEKTPOJIN3E
pacIiiaBoB u
PACTBOPOB COJIEU

KonrpouabHas
pab6oraNel 10
paszueiny
«Teopernueckue
OCHOBBI XUMHUU
IIpomexkyTrounas
arrecTanus

Mertanisl, nx
MOJIOKEHUE B
[Tepuoanueckoiut
CHCTEME XMMHUYECKHUX
anmementoB  JI. W
MenneneeBa 51
0COOEHHOCTH
CTPOEHUS aTOMOB.
O6mme duszngeckue
CBOMCTBA METAJIJIOB

bu6moreka [JOK



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

CraBbl MCTAJIJIOB.

bubanoreka [HOK

15 IICKTp OXHMH%CKH% https://m.edsoo.ru/ff0

pan HanpsHKEHUN d227e

METaJIJIOB

XUMHUYECKHE

CBOKCTBA

BAYKHEUIITNX
16 METaJJIOB  (HATpUi,

KaJlui, KaJIbIIUM,

MarHui, ajarOMUHUN)

1 UX COCAUHCHUU

XHUMHYECKHE bu6mnoreka [JOK
17 CBOMCTBA XpomMma,

Meau " 150.4

COCIUHCHMI

XHUMHYECKHE bu6mnoreka [JOK
18 CBOMCTBA [IMHKA,

Kenesa " 1750.4

COeINHEHNN

IIpakTHyeckas

padora Ne 2.
19 "Pemenue

AKCIIEPUMEHTAJIbHBIX

3a7a4 10 TeMe

«MeTtamab»"

Hemetannel, 1504

MTOJIOKCHUE B

Hepnomreckoit buGmmoreka HOK
pp  CHICTEME XUMIIECRIX https://m.edsoo.ru/ff0

anementoB  JI. W 42276

MeHnpeneeBa u -

0COOCHHOCTH

CTPOCHUSI aTOMOB

du3ndecKue bu6mmoreka [JOK
21 CBOICTBA

HEMCTAJIJIOB.



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

AuoTponus
HEMETAJJIOB (Ha
npuMepe KHUCIOpoa,
cepel, ¢ochopa wu
yriepoza)
XUMHYECKUE
CBOMCTBa TajOreHOB,

bubmoreka [JOK

22
cephl u 150:¢
COCIUHCHMI
XUMHYECKHE
93 CBOMCTBA a3oTa,
docoppa um  wux
COeINMHEHNH
XUMHYECKHE
. bubanoreka [HOK
g4  CPOMETBA YIICPOAL, https://m.edsoo.ru/ff0
KpPEMHUS ) u nux d227e
COCIUHCHUI
[Ipumenenue
o5 Ba)KHEHIIINX
HEMETAJUIOB U  HUX
COCIMHCHUI
O06o006mIeHHne u
CHCTEMAaTH3aIs
3HAHUM 1O  TeMeE
«HemeTamibm.
26 Breraucnenus o
YpPaBHEHUSIM
XAMUYECKUX PEAKLINI
U TEPMOXUMHUYECKUE
pacy€Thl
IIpakTHyeckasn
padora Ne 3.
57 «Pemenune

AKCTIEPUMEHTAIbHBIX
3a1a4 o TEME
"Hemerayuibr'»



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

28

29

KonTpoJsbHasn
padoraNe2 o TeMam
«Metanbi» 51
«Hemeramnbm»
IIpomexkyTrouHas
arrecTauus.

Heopranuueckue wu
OpraHu4ecKue
KHUCJIOTHI.
Heoprannueckue wu
OpraHUYeCcKue
OCHOBAHUS

bubmoreka [JOK

30

31

AmMdotepHsbie
HEOpraHW4Yeckue |
OpraHuYecKue
COEIUHEHMS.
I'eHeTnyeckast CBA3b
HEOPraHWYEeCKUX U
OpraHU4eCKUX
BELIECTB

Poinb XUMMH B
oOecrnieueHUN
AKOJIOTUYECKOM,
SHEPreTUYECKON |
MMUIICBOM
0e30I1acHOCTH,
Pa3BUTHH MEIUIIHBI

bubmmoteka IJOK

bu6mnoreka [JOK

32

[IpencraBnennss 00
o01mx Hay4YHBIX
MPUHIIAITAX
MPOMBIIIIJICHHOT'O
MOJTy9ICHUS
Ba)KHEHIIINX BEIIESCTB

bubanoreka [HOK
https://m.edsoo.ru/ff0
d227e

33

YenoBek B MHupe
BEIIECTB U
MaTepuaioB

bu6mmoreka LIOK



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

34
YeJioBeKa

XumMuss u 3A0POBbC

bu6moreka [JOK

OBHIEE KOJIMYECTBO

YACOB
I[TPOI'PAMME

10

34







