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MOSACHUTEJBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro npeamMera «Xumusi. bazoBelil ypoBeHb » 1S
oOyuaromuxcst / - 9 KJJacCOB COCTaBJI€Ha HA OCHOBE OCHOBHOM 00pa30BaTeIbHOMN
IpOrpamMMbl OCHOBHOTO 0O0wIero ooOpa3oBaHusi MyHHIIMIAIBHOTO OFOIKETHOTO
00111e00pa30BaTEIbHOTO YUPEXKACHUSI CpeHeld 00111e00pa30BaTeIbHON IIIKOJIbI
cena Mapkuno CocHoBoOOpckoro paiiona I[lenzenckoii oonacTu.

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTaBJeHa Ha OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIET0 00pa30oBaHMsI, MPEACTABICHHBIX
B OI'OC OOO, a Takke Ha ocHOBe (enepanpHOl pabodeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIIETIUHN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XUMUs)
B 00pa3oBaTeIbHBIX OpraHnm3anusx Poccuiickoit @enepanuu.

[Iporpamma mo xuMum Aa€T TPEACTaBIEHUE O IENSIX, OOIIeW cTpareruu
oOy4eHHs, BOCIHTAHHUS W Pa3BUTUSA OOYYAIOIMIUXCS CPEACTBAMH y4eOHOTO
npeaMera, YCTaHABIMBAET  00s3aTEIbHOE IPEIMETHOE CoJIep>KaHue,
IpelyCMaTpUBAET paclpeesIeHHe €ro I0 KiaccaM U CTPYKTYPUPOBaHHE IIO
pazienaM W TeMaM MpOTrpaMMbl O XHMHUH, OINPEIETSAECT KOJUYECTBEHHBIE U
KauyeCTBEHHBIE XapaKTepUCTUKHU CoJIep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS XUMHM C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM  Y4eOHOrOo  TIpollecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaromuxcsi, OMpeAeNseT BO3MOKHOCTA TMpeaMeTa  Jyis
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, a Takxke TpeOOBaHUN K
pe3ynbTatam oOy4eHHs] XUMHUU Ha YPOBHE IIeJIei 3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroulerocs IO OCBOCHHIO
y4eOHOTO COJIep KaHUsI.

3HaHWEe XHMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
oOy4aronierocsi, €ro MnpejCcTaBIeHUl 0 MaTepUaTbHOM EIUHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (OopMUpPYEMble XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUd U 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEIUICHHS 100anbHbIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYEJTOBEYECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON U SKOJOTUYECKON 6€301acHOCTH, TPOOIIEM 3PABOOXPAHEHHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMupoBaHUs KyJbTYPhI JIMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUYECKHX CIHOCOOHOCTEM
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
NOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHON AESITEIbHOCTH;



3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJISIZIa HA €JUHCTBO IPUPOIBI U YETIOBEKA, SABJISECTCS OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUM €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroluxcs;

CrocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHHSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIA]l B IKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

Jlanubie HampaBlieHHs B OOyYEHWHM XUMHUU OOECTICUMBAIOTCS CIICIIH(PUKON
comepkaHusi  y4eOHOTO  mpeaMeTa, KOTOPBIA  SIBISIETCS  MEJaroTHUYECKH
aJIalITUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKHU XUMHUH Ha OMpEAeTEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 0OIIEro 0Opa30BaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHKCS CHCTEMBI IMEPBOHAYAIBHBIX MOHITUNH XHWMHH, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPraHUYECKON XUMUHU.

CtpykTypa coiepKaHus MPOTpaMMbI N0 XUMHUU CPOpMUPOBaHA HA OCHOBE
CUCTEMHOTr0 mnojaxoja Kk €€ uzydeHuro. CojJiepaHHUe CKIIAJIbIBACTCSI U3 CHUCTEMBbI
IIOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHI O XUMUYECKOU
peakimu. OO0e HSTH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI 10 TPHUHIIUITY
IIOCJICIOBATEIILHOIO Pa3BUTHs 3HAHWM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa Jl. 1. MeHiesieeBa kKak OCHOBHOI'O 3aKOHA XHMUHU;

— Y4YE€HHUS O CTPOCHUU aTOMa U XUMHYECKOW CBSI3H;

— TpeACTaBiICHUNU 00 DJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAKOTCS HA OCHOBE AMIIUPUUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJTHOTO
YPOBHS K JIPyrOMY, BBITIONHSSA (PYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TMOJYYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (DOPMHPOBAHHUIO
IPEACTABIEHNS O XUMUYECKOW COCTABISIONIEN HAYyYHOW KapTUHBI MUpPA B JIOTHUKE
€€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUIO U
METOJIaM TMO3HAaHUS B Hayke. M3ydeHue XUMHM MPOUCXOIUT C MPUBJICYECHHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKaromuil Mupy,
«buonorus. 5-7 knacce» u «duszuka. 7 Kimacey.

[Ipy w3yyeHMM XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHWA OCHOB
XUMUYECKON HAayKH Kak OOJacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTH YEJIOBEKa M KAK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.



3amaya y4eOHOro mnpeaMera COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUN — BaKHEHUIUX (HaKTOB, MOHSTHI, 3aKOHOB M TEOPETUUYECKUX IMOJOKEHUM,
JOCTYIHBIX O00O0OIIEHUI MHPOBO33PEHUYECKOIO XapakTepa, s3blKa HAYKH, B
OpUOOIIEHMH K HayyHbIM METOAAM TO3HAHMUS TPU HU3YYEHHH BELIECTB H
XUMHUYECKUX peakiuil, B GOPMUPOBAHUH U PAa3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUHM B Y4YEOHO-TIO3HABATEIBHOM M y4eOHO-MCCIIEIOBATEIbCKON
JESITeNbHOCTH, OCBOCHMM TPaBUJ OE€30MacHOr0 OOpalieHHs C BELIECTBAMH B
IIOBCETHEBHOM JKU3HH.

[Ipu u3yyeHUN XMMHUUA HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUSI BaKHOE
3HaYEHHUE MPUOOPENH TaKUE LIEIIH, KaAK:

— (¢opMupoBaHUE UHTEIUIEKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPUHATUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KU3HMU;

—  HampaBJIICHHOCTh OOyYEeHHMs Ha CHCTEMaTHYECKOE€ MpUOOIIEeHUE
oOy4Jarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JESATENbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUsA, (POPMUPYIOIMIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecreueHne yciaoBui, COCOOCTBYIONIMX MPUOOPETEHUIO 00YUarOIITUMUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMM), MMEIOIIUX YHHUBEPCAJbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanre oOwmEH (PYHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHUH OOBACHITH M OLEHUBATH SIBJICHUSA
OKPYXAaIOILEr0 MHpPA, UCHOJb3Yysl 3HAHUS W ONBIT, MOJyYEHHBbIE NMPU U3YYECHUU
XUMHUH, NPUMEHSTh HMX MpPH PElIeHUHU MpoOJeM B MOBCEAHEBHOM >KHU3HU MU
TPYZIOBOM JEATEIBHOCTH;

— ¢opMHupoBaHHME Yy OOyYarolMXCsi T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHUMaHUS LEHHOCTH XHUMHYECKUX 3HAHUM JJs BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3Horo TMoBeJAeHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXPAaHEHMs CBOETO 370POBbs U OKPYKAIOLIEU IPUPOAHON CPELBI;

— pa3BUTHE MOTUBALMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOEHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Ipo(uis U HAIpaBJIE€HHOCTU JajbHEHILEro
o0yueHus.

OOmee 4MuciIO 4YacoB, OTBEACHHBIX JJI HM3YYEHUS XHMHHM Ha YpOBHE
OCHOBHOTI0 0011ero o0pa3zoBanus, coctaniser 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posb XUMHUM B KM3HU YEJIOBEKa. XUMUSI B CUCTEME HAYK.
Tena u BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ArPETaTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOJax MO3HAaHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CriocoObl paszzesieHust cMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3IeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opMyna. BaleHTHOCTh aTOMOB XHMHMYECKUX 3SJEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJICKYJISIpHAas Macca. MaccoBasi 10711 XUMHUYECKOTO dJIEMEHTa B
COCIMHEHUHU.

KommuectBo BemectBa. Moisib. MonsipHas macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX eIuHMI] BemiectBa. Pacu€tel mo dopmynam
XUMUYECKUX COCTMHEHUH.

PuU3nUECKUE U XUMUYECKUE SBIICHUS. XUMHUUECKasl pEaKkUus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUsI MacChl BEIECTB. XUMUUecKue ypaBHeHus. Krnaccudukaimms
XUMHUYECKUX peaKIuil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEILICHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOUW MOCYAO0W, mpaBuiiaMu paboOThl B 1abOpaTOpUu U
npuémMamMu oOpalnieHus: ¢ J1JabopaTOPHBIM 00OPY/IOBaHUEM, U3YUYEHUE U OMHCAHUE
bu3NYEeCKUX CBOMCTB O0Opa3llOB HEOPraHMYECKUX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IUIaBI€HUE BOCKA, TAasHUE JIbJA, PAacTHUPAaHHE caxapa B CTYIIKE,
KUINEHUE U KOHJECHCALMS BOJbI) U XUMHYECKUX (TOpPEHHE CBEYH, MPOKaIMBAHUE
MEIHOU TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBICHNH, HAOII0OIeHnEe 1
OMHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKHX peakiuid (pas3jioKeHHe caxapa,
B3aUMOJICIICTBHE CEPHOU KHUCIOTHI C XJIOPUIOM Oapusi, pas3lIoxKEHHUE TUIPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOIeiCTBHE Keje3a ¢ pactBopom coiu meu (11),
U3YYCHHE CTOCOOOB pa3elieHus CMECEil: C TMOMOIIBI0 MarHuTa, (PrIbTpOBaHUE,
BhITIAPUBAHUE, TUCTHUIAIMSA, XpoMaTorpadus, MPOBEACHNE OYUCTKHA TTOBAPEHHOMN
comv, HaONIOJCHWE W  ONMHCAaHWUE  PE3YJIbTaTOB  TPOBEIEHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacCChl, CO3JaHUE MOJEIEH MOJEKYI
(LIapoCTepKHEBBIX ).

BaxxHellnMe nNpeaACTABUTEIN HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3jeMeHT U mpocToe
BemiecTBO. Haxoknenue kuciaopona B mpupone, (U3NUECKHe W XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue xuciopoma. CrocoObl



MOJIy4EHUs KHUCIIOpoJa B JabopaTopuu W MNpOMBINUIEHHOCTH. Kpyrosopot
KHUCJI0Opoa B pupojie. O30H — ajuioTpornHas MOIu(UKaLKs KUCIOPOIa.

TennoBolr 3(p(eKT XUMUYECKOM peaKuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- W SHJIOTEPMHUYECKUE peaKUWHU. TOIUIMBO: yrojb M METaH. 3arps3HEHuE
BO3/lyXa, YCUJIEHHE MapHUKOBOIro 3 (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — anemeHT u mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, (U3MYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonydeHus. Kucmoter u conu.

Momnsipabiit 00bEM ra3oB. Pacu€Tsl N0 XUMHUYECKUM YPAaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma kak pactBoputenb. PacTBopsl.
HacepimieHHble 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOpHMMOCTH BEWIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJAbl. OCHOBaHUA.
Poisib pacTBOpOB B Npupose U B KU3HU 4desnoBeka. KpyroBopot BoAbsl B IpUpPOE.
3arps3HeHre OpupoIHbIX Boj. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Kimaccudpukanus neopranmdeckux coemuHeHui. Oxcuabl. Kitaccuduxaruys
OKCHJIOB:  coseoOpa3yroniie  (OCHOBHBIC, KHUCIOTHBIE, aM{(OTEepHbIE) U
HeconeoOpaszytomue. Homenknatypa okcuaoB. Duznueckue W XHMHUYECKHE
CcBOMCTBa OKCHJIOB. [losTydueHre OKCUI0B.

OcnoBanus. Kmaccudukanuss oOCHOBaHWM: MIENOYM W HEPACTBOPUMbBIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. PU3NUYECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonydeHrne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. dOuszndeckue u
XHMHUYECKHE CBoicTBa KHCIOT. Psan aktuBHocTH MeTauioB H. H. bekerona.
[Tonyuenue KUCIOT.

Conu. Homenkiarypa cosieid. @U3MUYECKUE U XMMHUUYECKUE CBOKCTBA COJIEH.
[lonyuenue coneu.

I'eneTnyeckas CBsI3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUMN.

Xumuueckuit IKCnepumenm:

KAuE€CTBEHHOE OIPENIETICHUE COJEPKaHUs KUCIOpoAa B BO3yXe, MOIYUYCHHE,
cobupaHue, paclio3HaBaHUE W M3YYCHUE CBOMCTB KHUCJIOpOJa, HaOJI0/ICHHE
B3aMMOJICHCTBUSL BEHIECTB C KHUCIOPOAOM U YCIOBUSL BO3HMKHOBEHHS U
IpeKpalleHus TopeHus (moxapa), O3HaKOMJIEHHE C oOpa3laMud OKCHUIOB H
OMHMCAaHUE HX CBOWCTB, MOJy4eHUE, COOMpaHHUE, paclo3HABaHUE W U3YUYCHUE
CBOMCTB BOJIOposia (TOpeHHe), B3auMojeicTBHe Bojopoja ¢ okcuaom meau (1)
(BO3MOXHO HCIIOJIb30BAaHUE BHUJCOMATEPHUATIOB), HabOMIOAeHUE 00pa3IoB BEIIECTB
KOJMYECTBOM 1 MOJb, HCCIEJOBAHUE OCOOEHHOCTEW pacTBOPEHHUsI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHOMN
MAaCCOBOM JI0JIe PaCTBOPEHHOIO BEIIECTBA, B3AUMOJECHCTBUE BOJABI C METaJIaMU
(HaTpyieM ©  KajblueM) (BO3MOXXHO  HCIIOJb30BaHUE BUIECOMATEPHUATIOB),



uccleoBaHue OOpa3llOB HEOPraHWYECKHX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/IeHHEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCJIOT W IIEJIOYEH,
u3ydyeHue B3aumozeiicTBusi okcuga menu (1) ¢ pactBopom cepHOM KHUCIIOTHI,
KHCJIIOT C METajulaMH, PEaKUWi HEUTPAIHM3ALNH, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJla APYTMM W3 PACTBOPA COJIM, PEUICHUE
SKCIIEPUMEHTAIIBHBIX 33/lad MO TeMe «BaHeWmue Kiacchl HEOPTraHUYECKUX
COCAVMHEHUI.

IHepuognuecknit 3axkoH u Ilepuoamuyeckass cucreMa XHUMHYECKHX
jaemMenToB JI. U. MennesneeBa. CtpoeHue aroMoB. XHMHYECKasi CBAA3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KiIACCU(PHUKAIIMA XUMHUYECKHX 3JeMeHTOB. [loHsATHE O
IPYIIax CXOJHBIX DJIEMEHTOB (ILEIOYHBbIE W MIEJIOYHO3EMEJbHBIE METAJLIbI,
raJIOTeHbI, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3ytoT aM(pOTEPHBIE OKCHIBI
Y TUJPOKCHJIBL.

[lepnonnueckuii 3akoH. [lepuoguueckas cucteMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuomHas ¥ JUIMHHONIEPUOAHAS  (POPMBI
[lepuoanueckoit cucrembl xumudeckux 3nemeHToB [[. M. MenneneeBa. [lepuoabl
u rpynnbl. DU3AYECKUN CMBICIT NOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOJa U
CPYIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DnexkTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YeK aToMOB TEepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepuomnueckoir cucremsl . M. MenneneeBa. XapakTepuCTUKA XWMHUYECKOTO
3JIEMEHTA 10 €ro noJiokeHuto B [lepunoanueckoii cucreme /1. M. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJuyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETANINYECKUX CBOMCTB M0 TPYIIaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W Tpaktuku. [[. M. MeHpeneeB — y4€HbBIM U
rpakIaHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHUusA.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl OKUCIEHNs M BOCCTaHOBIEHUSI. OKHUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCcnepumenm:

U3y4eHHue 00pa3lloB BEIIECTB METAUIOB U HEMETAJUIOB, B3aMMOJCHCTBUE
TUJIPOKCHAA LMHKA C pacTBOpaMU KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COSIUHEHNS).

Mescnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3€M NPU M3YYEHHMM XUMHUHM B 8 Kiacce
OCYULIECTBJISIETCS 4epe3 MCIOJb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MIOHATUH, TaK W MOHSITUMU, SIBIAIOIINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mire ecTeCTBEHHO--HAYUYHbIE TTOHATHS: HAY4YHBIM (akT, rUroTe3a, Teopus,
3aKOH, AaHaJU3, CHUHTE3, Kilaccuukauus, MNEepUOJUYHOCTb, HAOIIOIEHUE,
JKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: marepus, aTroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, dJIEKTPUYECKUN 3apsl, BEIIECTBO, TEJIO,
00BbEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (U3UYECKHE BEIUYHUHBI, €TAHUILIBI
U3MEpEHNs1, KOCMOC, IJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: gporocunres, apixanue, onocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMUYECKAsl peakUMs

[Iepunonnueckuit 3akoH. [lepuoanueckast cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XMMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, KM, KaJdbLUS M UX
COCIMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B llepnoamueckon
CHUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XMUMUYECKOW CBSI3U. THIbl KPUCTALNIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XUMHUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHU4YEeCKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMu4ecKuX peakivii Mo pa3inyHbIM MpHU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOLIMX B PEAKUHUHU BEUIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo
W3MEHEHUIO CTETICHEN OKHCIICHUSI XUMUUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYaCTHIO KaTalau3aTopa). IK30- U dHJIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue 0 ckopocTH xumMuyeckod peakuuu. [loHsTHe 00 0oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusax. [[oHsATHEe O TOMOre€HHBIX U T€TEPOTCHHBIX
peakuusx. [londarue o karanuse. [loHsATHE O XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIMU M TOJO0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  AJIEKTPOHHBIA  OanaHc
OKHCIINTEIbHO-BOCCTAHOBUTEIIBHON peakuuu. CocraBiieHue YPaBHEHHM



OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HKCIOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus dIEKTPONUTUIECKON TUCCOUUALMHI. DIEKTPOIUTHI U HEATEKTPOJIUTHI.
Kartnonsl, annonsl. MeXaHu3M IHMCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMUA BUIAMU
xuMuuecko cBsizu. Crenens guccoruanuu. CUiabHbIE U CIa0bIe SJIEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y clioBHs MPOTEKaHUsI PEAKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE WOHHBIE YypaBHEHUSA peakuui. CBOWCTBAa KHCIIOT,
OCHOBAaHMI MW CcOJel B CBETE€ MpPEACTaBICHUN 00 3IIEKTPOIUTHYECKOU
mucconnanvu. KauectseHHple peakuny Ha MOHBIL. [IoHATHE O TMAPOIU3E COJIEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — META/NIOB M HEMEeTalyioB (TpaduTa M ajmMasa), CIOXKHBIX BELIECTB
(xJIopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKlHH
OT BO3JCHUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DSIEKTPOIPOBOJHOCTU
pacTBOpPOB BEILECTB, IIPOLECCAa AMCCOLMALMUA KHCIOT, WIEJIOYEed U  COJIeH
(BO3MOXHO  HCIIOJIB30BAHME BUJEO MATEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX —~ NPU3HAKKM  NPOTEKaHUs  peakuuid HOHHOro  OoOMeHa
(oOpazoBaHMe oOcajka, BbIJICICHHE Ta3a, O0Opa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPHUMEPbl  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakuuu pas3yIoKEeHMsI, COEIMHEHUs), PaclO3HABAHUE HEOPraHMYECKUX
BEUIECTB C IIOMOIIBK0 KA4EeCTBEHHBIX pEaKUMii Ha HWOHBI, PEIICHUE
JKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUS

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTeNeHU OKucieHus. CTpoeHue u (U3NYECKue CBOWCTBA MPOCTHIX
BEUIECTB — TajJoreHoB. XHMMHMYECKHE CBOWCTBA Ha IIpUMEpEe  XJopa
(B3aUMOJICICTBUE € METAUIAMH, HEMETaJUIaMM, IejaoyamMH). XJIOPOBOJOPOI.
ConsHas KHMCIIOTa, XMMHUYECKHE CBOWCTBA, IOJNy4YeHHUE, NPUMEHEHHe. [lelicTBhe
XJIOpa W XJOpPOBOJOPOJA HA OPraHU3M 4YeJIOBeKa. BakHelnue XJIOpHIbI U HX
HaxX0XJICHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTelneHu okuciaeHus. CtpoeHue U (U3NYECKHUE CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOJa U Cephbl. AJIOTPOIHBIE MOAU(PUKALIMKM KUCIOPOJa
U cepbl. XUMHUeckue cBoiicTBa cepbl. CepoBOJOPOA, CTpoeHUe, PU3NYECKUE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEPbl KAK NPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kwuciora, @Qusnueckue ¢ XUMHYECKHE CBOMCTBa (0oOI[uMe Kak
OpeICTaBUTENSl Kjlacca KHUCIOT U cheuuduueckue). XUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJIyYeHHsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIIOThI, KAYECTBEHHAS PEAKLIHS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B mpupoge. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpeabl COCIUHEHHMSIMU Cepbl (KUCIOTHBIE OK]IH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAILECHHUS.

OO6mas xapakrepuctuka 37aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHHS. A30T, paclpOCTPaHEHHE B MPHUPOJE,
(u3nueckre U XUMHYECKUe cBocTBa. KpyroBopoT azora B npupoje. AMMHUAK, €ro
¢u3nyecKkue U XMMHIECKUE CBOMCTBA, MOTy4YeHHe U nmpuMeHnenne. Conu aMMOHMS,
X QU3NUECKHE M XMMHUYECKUE CBOMCTBA, MpUMEHEeHHE. KauecTBeHHAs peakiius Ha
MOHBI aMMOHHMSI. A30THasl KHUCIOTa, €€ MOITydeHHe, (PU3NUYECKUE U XUMHUYECKHUE
cBoiicTBa (00mMEe Kak TMPEACTaBUTENS KJlacca KHUCIOT U CIeIH(PUIECKHUE).
Hcnonp3oBaHWe HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHUHEPAJIbHBIX
ynoOpeHuid. XuUMHUYECKOe 3arpsi3HEHUE OKPYKalolllel cpeabl COeIMHEHUSIMH a30Ta
(KUCTIOTHBIE JNOXIM, 3arps3HEHHE BO3/ayXa, MOYBBI W BoAoEMOB). Docdop,
ajutoTporniHbie Moaudukanmuu (pochopa, duzmdeckrne M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas Kuciaora, Gu3HIecKue U XUMUIESCKHE CBOWCTRA,
nosydenue. Mcnonb3zoBanue pocharoB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka ameMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHMS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHUS.  YTIIEpOJ,  aJUJIOTPOIIHbIE
Monu(UKaIMK, pPACHPOCTPAHCHHE B MpuUpojae, (U3NYECKUE U XUMHYECKUE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepona B npupone. OKCuabl yriepojaa, ux
dusznueckre W XUMHUYECKHE CBOWMCTBa, JCHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJIOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rno0anbHOrO TOTEIJICHUS KJIMMaTa, MMapHUKOBBIN
b dexT. YronpHas KucioTa U €€ cou, ux (U3NUYECKUEe U XUMHUYECKUE CBOMCTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavanbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUJIEH, YTAHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpupoaHble HMCTOYHUKH YIJIEBOJAOPOAOB (Yrojib, MNPUPOJHBIN Ta3, HE(PThH),
OPOAYKThl UX TepepaboTKu (O€H3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: JKUpAX, OJKaX, YIJIeBOJaX — U UX
pojii B KHU3HM UelOBeKa. MarepuanbHOE€ €IMHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢u3umyeckue W XHUMHYECKUE CBONCTBA, TMOJYyYEHUE U
npumenenne. CoeauHeHus KpeMHUs B mpupoje. OOmme npeactaBieHus 00
okcusie kpemaus (IV) u kpemHueBor kucinore. CHIMKAThI, X UCIOJIL30BaHUE B
OBITY, B MPOMBIIJICHHOCTH. BakHellne CTpouTenbHbIE MaTepHaibl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiemMpl 6€30MmacHOr0 UCIOIb30BaHUS
CTPOUTEIIbHBIX MAaT€PUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuil IKcnepumenm:

u3y4yeHrne oOpa30B HEOPTraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIOTHI,
MPOBEJCHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUYECKHUE CBOMCTBA
rajoreHOB M HX COEJIMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHUAIIOB),
O3HaKOMJICHME ¢ oOpa3laMud XJOpHUAOB (TaJOrE€HUJIOB), O3HAKOMJIEHUE C
oOpazmaMmu  ceppl M €€  COeQUHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpUAIOB), HAOIIOICHUE Tpoliecca OOyTIIMBaHUS caxapa Mo JCHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBhI, H3Yy4YEHUE XUMHYECKHX CBOMCTB
pa30aBIEHHOM CEPHON KUCIIOTHI, MPOBEJICHNE KAUeCTBEHHON peakiuu Ha Cyibdar-
WOH W HaOJIOJeHUE TpH3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa W WX COCIUHEHHH (BO3MOXKHO WCIOJIb30BAHUE
BUJICOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yHO0OpeHUH, MogydeHue,
coOupanue, pacrno3HaBaHWE€ MW UW3YYCHHUE CBOWCTB aMMHaKa, TMPOBEIACHHUE
KauyeCTBEHHBIX PEAKIMiA Ha MOH aMMOHMs U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3AUMOJICCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), V3y4EeHUE MoOJeen
KPUCTAUIMYECKUX PEIETOK anmasza, rpadura, QyiepeHa, O03HAKOMJIEHHE C
poleccoM afcopOlMKM  PacTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOICTBOM MPOTHBOTras3a, MojydyeHue, cOOUpaHue, paclo3HaBaHUE U H3yueHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEJIEHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W H3YyYCHHE NPU3HAKOB HX [MPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKIIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTalJIbl U UX COCTMHEHUSD.

Meraunbl 1 X COeIMHEHUS

OO61as xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nojoxeHus B llepuoauyeckoil cucreme xumuueckux aeMmeHtoB J[. H.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHe MeTaJUioB. MeTauinueckas CBs3b U
METAJUIMYECKAasi ~ KpUCTAJUIMYECKas  PEmETKa.  DJIEKTPOXUMUYECKUH  pAl
HanpsbkeHu MeTtaiioB. dusnveckue U XUMUYECKUE CBOMCTBA MeTauioB. O61iue
crocoObl TonydeHuss MeTauioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYT'yH, AHOPATIOMHHUH,
OpoH32a) U UX MPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilemounsie MeTayuibl: TOJIOXKeHHe B [lepronuueckoil cucTeMe XMMUYECKHUX
aneMmeHToB JI. WI. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXO0XICHUE B IPUPOJIE.
dusznyecKkue U XMMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U



TUJIPOKCUABI HATpus W Kanud. [IpuMeHeHHe WIECIOYHBIX METANIOB U UX
COEMHEHU.

[[lenouyHo3eMenbHBIE METalJIbl MarHdii W KajJabl[Ui: MOJ0XKEHHUE B
[lepnognueckor cucreme xumuueckux sneMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B pupoae. PU3NUECKUEe U XUMUYECKUE CBOMCTBA MATHUS
U Kanpuusa. Baxseimne coenuHeHHs Kanblus (OKCUZ, TUAPOKCHI, COJIN).
XKéctkocTh BOABI M CLTOCOOBI €€ YCTPAHEHMUS.

AmomMuHNN: noJIokeHne B llepuonnueckon cucreMe XUMUYECKHUX dJIEMEHTOB
JI. 1. MenneneeBa, CTpOCHME aroma, HaxOXJIeHHE B npupoxae. dusnueckue u
XUMHYECKHE CBOICTBA amtoMuHUS. AM(OTEpHbIE CBOICTBA OKCHIA U THAPOKCHIA
AJFOMUHUSL.

Keneso: nonoxenue B [lepuoandeckoit cucteMe XMMAUYECKHUX AJIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aToMa, HaxXxOXJAeHUWE B npupoae. Pusnyeckue Hu
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cofn kenesa (1) u xxenesza
(I1), mx cocraB, CBOMCTBA M TIOJyYCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C O0O0paslamMy METAIOB W CIUIaBOB, MX (PU3UYECKUMH
CBOMCTBaMH, M3Y4YEHUE PE3YJbTATOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKcHIA
KBS W HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB),
UCCIIEJIOBAHUE CBOWCTB >KECTKOW BOJIbI, MpoOLIEcca TOPEHUSl KeEJe3a B KUCIOPOIE
(BO3MOKHO  HCIIOJIb30BaHHWE  BHUJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX pEaKUWil HAa MOHBbI: MarHus, KajblUs, AJIFOMUHMS, [IMHKA, XKeje3a
(I u xenesza (111), mexu (11), HaOMIOACHKE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IUTAMEHM WOHAMHM HaTpusl, Kaldus W Kalblusg (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HCClieIoBaHUE aM(DOTEPHBIX CBOMCTB TUAPOKCU]IA ATIOMUHMUS
Y TUAPOKCHUA IMHKA, PEHIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «Baxnelmue
METaJUIbl U UX COETUHEHHUS.

XuMHs U OKpyKawIiuas cpeaa

BemecrBa u Marepuansl B NMOBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuid B ObITy. [lepBas momolpb npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYyKarolleil cpenbl (MpeesibHas J0mycTUMast
KOHIIeHTpaius BeiecTs, nainee — [1/IK). Ponp xuMun B pemieHnn 3K0JI0rHYECKUX
npooseMm.

Xumuueckuit IKCnepumenm:

u3y4yeHrue o0pas3lioB MaTepuagoB (CTEKJIO, CIUIABbI METAJIOB, MOJHUMEPHbIC
MaTepHaIb).

Mescnpeomemmnoie cea3u



Peanu3zanus MeXIpeIMETHBIX CBsI3€d NMpU HM3YYCHHMH XHUMHH B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUMN, TaK M TOHSATHH, SBISIOMIUXCS CHCTEMHBIMH ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'0 LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DAaKT, rUmores3a, 3aKoH,
TEOpUs, aHajdu3, CHUHTE3, KIacCUPUKalUUsi, MEePUOJAUYHOCTb, HAOII0IEHUE,
AKCIIEPUMEHT, MOJICIMPOBaHUE, H3MEpPEHHEe, MOJEib, SBJICHHE, TMaPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTEPUAJIBI.

@dusnka: marTepus, aTroM, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOMBI, PAAMOAKTUBHOCTb, MOJEKYJa, JJIEKTPUUYECKHM 3apsii, MPOBOJAHUKH,
HOJYNIPOBOJHUKHU, AUDJICKTPUKH, (POTOPIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperatHoe COCTOSIHME BEILECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIITNYECKAs]
pemérka, CriaBbl, (U3MUECKHUE BEIMYUHBI, €IUHUIBI W3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoHIIE.

buonorusa: dorocunres, npixanwe, Omocdepa, SKOCHCTEMA, MHUHEPATbHBIS
y100OpeHMs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIE MOPOIBI,
MI0JIE3HbIE UCKOIIaeMbl€, TOIIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA NPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDHI

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHUs JOCTUTAIOTCS B XOJIe OOYYEeHHS XMMHUU B E€IUHCTBE Y4YEOHOH U
BOCITUTATENIbHON JAESATEIbHOCTA B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH, MPUHATBIMH B
oOlecTBe MpaBUJaMd M HOPMaMu TMOBEJEHHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOTO3HAaHUs, CAMOPA3BUTHS U COLIMAIIU3AIMN O0yYarOIINXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM MO3UTHBHBIX I[IEHHOCTHBIX OpUEHTAUMN U
paclIMpeHne OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) NnaTpHOTHYECKOT0 BOCTIMTAHMSA

LIEHHOCTHOT'O OTHOIIECHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
M HAy4YHOMY HACJEIWI0, MOHUMAHUSA 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOIr0 O0O0IIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON HHpOpMAIUE O
MEPENIOBBIX JOCTMKEHUAX M OTKPBITHUSAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS O COUMAIBHBIX HOPMax M MNPaBAJIAX MEKIMYHOCTHBIX
OTHOILICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCIIEeIOBATEIbCKOM, TBOPYECKOM W JOpYruxX  BHIAX
NESATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHON JEATEIbHOCTU MpPU
BBITIOJTHEHUM YYEOHBIX, TO3HABATENIbHBIX 3aJa4, BBIOJIHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3JITaHUU YICOHBIX TIPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIECCe OTOW Y4YeOHOH MeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEACHWE W TNOCTYNKM CBOHUX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUA MOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BELIECTBE M XMMHUYECKOW PEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH WU COCTABJISIOLIUE
OCHOBY I TIOHUMaHUS CYITHOCTH HAYYHOW KapTHHBI MHUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJTHOM CPENION, O POJIM XMMHUH B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIE MOTHBBI, HAIIPABICHHbIC HA TOJIYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJIUMBIC NJIi OOBSCHEHHS HAOJII0/IaeMBIX ITPOIIECCOB U SBJICHUH,
MO3HABATEIHLHON, WHMOOPMAIIMOHHOW M YHTATEIbCKOW KYJIbTYpPhl, B TOM YHUCIIE
HABBIKOB CaMOCTOSATEIBHOM paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEpPaTypor, JOCTYNMHBIMU TEXHUYECKUMHU CpPEICTBAaMU MH(OPMAIIMOHHBIX
TEXHOJIOTHi;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  MCCIIEN0BATEIHCKOU
NEeSATEIbHOCTU, K OCO3HAHHOMY BBIOOpPY HAMPABICHHOCTH M YPOBHSI OOy4YeHUS B
JlanbHEHIIeM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAaHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBBIO, YCTAHOBKM HA 3JI0pPOBbIA 00pa3 >KU3HU, OCO3HAHUE MOCJEACTBUU U
HEMPUATUE BPEAHBIX MPUBLIYEK (YIOTPEOIICHUS ATKOTOJIsI, HAPKOTHKOB, KYPEHHS),
HEOOXOIUMOCTH COOJIFOJCHUS TIPaBHJI OE30IMAaCHOCTH TMpH OOpAICHUH C
XUMHUYECKUMH BEIECTBAMHU B OBITY U PEAIbHON KU3HH,

5) Tpy10BOro BOCHIUTAHMS:

WHTEPEC K MPAKTHUECKOMY H3yUYeHUI0 Ipodeccuii u Tpyaa pa3IndyHOTO PoJa,
YBaXEHHUE K TPYAYy W pe3yibTaTaM TPYAOBOM HEATEIbHOCTH, B TOM 4YHCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
UHIUBUAYaTLHON TPASKTOPHUH MPOIOJDKEHHSI 00pa30BaHMs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHOM MPpo(dheCCHOHANIBHOMN JIEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IallTUPOBATHCA B MPOGECCUOHANBHON CPEIE;

6) 3K0JIOrHYeCKOIr0o BOCIIUTAHUS

JKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUE LIEHHOCTH 3JJOPOBOIO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY M TICHUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COOIOICHUS
paBUJl OE301IaCHOTO TIOBEJCHUS IMPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIIHIX,
YTPOXKAIOMINX 3I0POBBIO M )KU3HHU JIFOCH;

CITIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble TPU MU3YYCHUU XUMHH, IS
pelieHust 3a1a4, CBI3aHHBIX C OKPY’KAloIel TPUPOIHON CPEIoM, Jisl TTOBBIIIICHUS
YPOBHSI  DKOJOTUYECKOW  KYJNbTYpbl, OCO3HaHHMS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJeM M IMyTed WX PEeIICHHS MOCPEICTBOM METOJI0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHHUS PYKOBOJICTBOBAaThCS UM B IMO3HABaTEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMeTanmpeaMETHBIX pe3yJbTATOB BBIJICISIOT 3HAUYUMbBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATUS (3aKOH, TeOpwus,
MPUHIIUII, TUTIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYToe€.), KOTOPhIC
UCIIOB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUY€OHBIX MpeJAMeTaX W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 ITUX MpPeaMeToB (GOPMHUPOBATH MPEJICTABICHUE O IEJIOCTHOU



HAy4YHOU KapTHUHE MUpPa, U YHUBEpPCAIbHbIC YUeOHBIC IEUCTBUS (TTO3HABATEIBHEIE,
KOMMYHUKaTUBHbIE, PETYJIATUBHBIE), KOTOpbIE 00OECIEeUnBalOT (POpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YyuyeOHOMU
NESATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCATbHbIE Yy4eOHbIE JeiiCTBUSA

ba3oBble jlornueckue aAeiicTBU:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUW: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
NPU3HAKU, YCTAaHABIMBATH B3aMMOCBSA3b C JIPYTUMU MOHSTUSIMH), UCIIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUST OTACIBHBIX (DAKTOB U SIBICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPHUH IS KIIAaCCHU(PUKAUA XMUMHYCCKUX BEIIECTB M XUMUYECKHUX PEaKITHi,
yYCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBSI3M MEXIY OOBEKTaMU HW3Yy4YCHUS,
CTPOUTH JIOTUYECKUE PACCYX JEHUS (MHAYKTUBHBIC, JEAYKTUBHBIC, IO AHAJIOTHH),
JieaTh BBIBOJIbI U 3aKIIIOUCHUS;

YyMEHUE NPUMEHITh B MPOLIECCE TMO3HAHMS MOHATUS (TIPEAMETHBIE W
METaIpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI JJIEMEHTa), XUMHUYecKas (opmylia U ypaBHEHHE
XUMHUYECKON PEeaKIuu — P PElICHUU y4eOHO-TI03HABATENIbHBIX 3371a4, ¢ YIYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUN BBISABIATh U XapaKT€pU30BaTh CYIIECTBEHHbIE
NPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIECJACTBEHHBIE CBA3U U
POTHBOPEUHUS B U3YUAEMbIX IIPOLIECCAX U SIBIICHUSX.

Ba3oBble ucciiegoBarejbcKue 1eCTBUA.

YMEHHUE MCIOJIb30BATh ITOCTABICHHBIE BOIIPOCHI B KAaY€CTBE WHCTPYMEHTA
MO3HAHUSA, a TakXKe B KaueCTBE OCHOBBI g (POPMUPOBAHUS THUIIOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

IpUOOpPETeHHE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3AlMK U TPOBEICHUIO
YUEHUYECKHX DKCIEPUMEHTOB, yMEHME HaOIoJaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pPe3yibTaT, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHUS, COCTABIIATh OTYET
0 MpoJIeTTaHHOI padore.

Pabora ¢ undopmanmeii:

yMEHUE BbIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH UHPOPMAIUIO
pa3JIMUHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3jIN4Hble METOJbl M 3alpOChl MPHU MOUCKE U OTOOpe
UHGOpPMAIIM ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 ONpPENEIEHHOr0 THUIIA, TPUOOPETEHUE ONBITA B
00JacTM  MCHOJB30BaHUS  MH(OPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJIEHUE KYJIbTYpPOIl aKTUBHOTO MCIOJb30BAHUS PA3IMUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BBIOMPATH ONTUMAIBHYIO (POpMyY MpeACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4l HECIO0XXHBIMH CXEMaMH, JAHarpaMMaMu,
apyruMu popMaMu TpaduKu U UX KOMOMHAITUSIMU;

YMEHHE MHCHOJb30BaTh M AHAIM3UPOBATHL B Ipouecce ydyeOHOU H
UCCIIEIOBATEIBCKOM NEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHHUE OKPYXKAIOIIEH MPUPOIHOU
Cpepbl.

KoMMyHHKaTHBHbIE YHHBEpPCAJIbHbIE YUeOHblIe AelicTBHUS:

yMEHHUS 3aJaBaThb BONPOCHl (B XOJe Auajgora v (WIh) JIUCKYCCUHM) TIO
cyuiectBy — oOcykgaemMoid  Tembl, (OpPMYyJIUpOBAaTh  CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJHEHUS TPEUI0KEHHOH 3a1a4u;

YMEHUS  MPEACTaBIATh  IOJYYEHHbIE  pe3yJbTaThl  I[103HAaBAaTEIbHOU
JESITENbHOCTY B YCTHBIX M IHUCHbMEHHBIX TEKCTax; JejlaTh MPE3CHTAIUI0
pe3yJIbTaTOB BBINOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (1abopaTOPHOTO OMbITa,
1ab0paTopHOM pabOThI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM M MCCJIENOBATEIbCKOM  JCATEIbHOCTH  TPU  pPEUICHUU
BO3HHUKAIOLIUX IMPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uiui (oOCyxaeHusl, OOMEH MHEHUSIMU, «MO3TOBBIEC IITYPMbI», KOOPAUHAIIMS
COBMECTHBIX JICMCTBUH, OIpeAesieHHe KpUTEPUEB TI0 OIEHKE KadecTBa
BBITIOJTHEHHOH pabOThI U APYTHE).

PerynsiTuBHbIe YHHBepcaJibHbIEe Y4eOHbIe JeHCTBUSA:

YMEHHE CaMOCTOSTEIbHO OMNPENCNsITh IENH JEATeIbHOCTH, TUIAaHUPOBATh,
OCYUIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITENIbHOCTD, BBIOMpPATh Hanbosiee 3(PeKTUBHBIE CITOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATEIbHBIX 3a/a4, CaMOCTOSATENbHO COCTABISATh WJIH KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM  JIEUCTBUKA IIPA  BBINOJIHEHUM 33JaHUM C YYETOM
MOJIYYeHHsI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKLMSX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON ULEIU, yMEHHE
UCIO0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCJIOBUH 3aJaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3YJbTATOB IO OCBOCHHUIO 00S3aTEIBHOTO
colepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepalbHOM paboyeil mporpaMMmon,
BBIICJISIIOT: OCBOEHHBIE OOYYarOUMMUCS Hay4HbIE 3HAHUS, YMEHHS U CIIOCOOBI



nercTBuM, crnenudpuueckue A TpeAMETHOM  o0mactu  «XUMHS», BHJbBI
NEATeIbHOCTU 1O  MOJYYEHHI0 HOBOTO  3HAHWs, €ro  HWHTEpIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIIHSIX.

K koHiry o0yuenust B 8 kiacce npeIMeTHbIC pe3ysibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

e PACKpBIBATH CMBICT OCHOBHBIX XMUMHUYECKHX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOMXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas JIOJIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUN, MOJISIPHBIA 00BEM,
OKCHJ, KHCIJIOTa, OCHOBAHHUE, COJIb, JJICKTPOOTPUUATEIbHOCTh, CTETEHb
OKHUCJICHHS, XUMHUYECKas pPeaKiusi, KiacCU(UKAIMSA pPEaKIUi: peakiuu
COCAVHEHHUS, PEaKIUU PAa3JIOKEHUs, PEaKIUu 3aMElICHUsl, PEaKIuu
oOMeHa, 3K30- M SHJOTCPMUUYECKHUE PEAKIINH, TEII0BOU ((HEKT peakium,
SAIpO aTOMa, DJIEKTPOHHBIM CJIOW aTroma, aToMHasi OpOWTalb, pagUuycC
aTomMa, XUMHYECKasl CBSI3b, MOJIAPHAS U HEIMOJSPHAs KOBAJICHTHasl CBSI3b,
MOHHAs CBSA3b, UOH, KaTHOH, aHUOH, PacTBOpP, MAaccoBas J0JS BEIECTBa
(TIpolieHTHAasi KOHILIEHTPAIUs1) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHITUH H
IPUMEHSTH 3TH HOHITHUS [IPU ONUMCAHUU BEUIECTB U UX MPEBPALICHUN;

e HCIMOJb30BaTh XHMHYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHS (Hopmyl
BEILECTB U YPABHECHUN XUMUUYECKUX PEAKIIN;

e ONpEAENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHHS  DJIEMEHTOB B  OWHApPHBIX  COCJMHEHUSX,
IPUHA/JIEKHOCTh BELIECTB K ONPEACIEHHOMY KIACCy COEIMHEHUN 10
dopMynaMm, BHUJI XUMHYECKOM CBs3U (KOBaJ€HTHasT W HOHHAas) B
HEOPraHUYECKUX COEANHEHUAX;

e packpbiBaThb cMbIch Ilepuomnueckoro 3akona J[. W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT WX MOJjokeHus B [lepuoaudeckoii cucreme,
3aKOHOB COXpPAaHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yY€HHs], 3aKOHa ABOraapo;

e OINKCHIBATh U XapakTepu3oBaTh TaOauuHyto (opmy Ilepuoaudeckoit
CHUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3juyaTh TMOHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnodoynas noarpynna (b-rpynmna)», Mansie u
OoJbIlINEe TEPUOJBI, COOTHOCUTh OO0O3HAYCHMS, KOTOPhIE HMEIOTCS B
tabnuie «llepuoguyeckas cucrema xumudeckux osiementoB . U.
MengeneeBay € YHUCIOBBIMM XapAaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij s1pa, o0lliee YUCIIO 3JIEKTPOHOB
U pacnpeieleHUe UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTAaHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YKCIly M COCTaBY Y4YaCTBYIOIIUX B pEaKIuu
BEILECTB, N0 TEIJIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPXkK/Asi OMUCAHUE TPUMEPAMU MOJICKYIISIPHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHS XUMHUYECKUX MpPEBpallleHUuld B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO  MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJMIO XUMHYECKOTO0 »JJeMeHTa 1o QopMmyIe
COEMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPABHEHUIO XUMUYECKON PEaKIINU;

IPUMEHSATh OCHOBHBIE OINEpAllMd MBICIUTEIIBbHON JAESTEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIuio, KIacCU(PHUKAIHUIO,
BBISIBIICHUE MPUYUHHO--CJIIEJACTBEHHBIX CBSI3€M — JUIsl M3YyYECHUS] CBOMICTB
BEIIECTB W XHUMHYECKUX pEaKUUl, €CTECTBEHHO-HAyYHbIE METOMbI
NMO3HAHUSA — HaAONIOZCHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, JKCIEPUMEHT
(peaJIbHBIN M MBICIICHHBIN);

cleAoBaTh  IpaBUjaM  IOJIb30BAHUS ~ XMMHUYECKOM  MOCYIIOM |
nabopaTopHbIM  000PY/IOBAaHMEM, a TaKXe TMpaBWiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 10 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJAOpOJa M KHUCJIOpPOJAA), MPHUTOTOBICHUIO
PacTBOPOB C OMNPEACIEHHON MAaCCOBOM JI0JI€W PACTBOPEHHOTO BEILECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  OKCIEPUMEHTHI IO
PacIO3HaBaHHUIO PACTBOPOB LIEJNIOYEH U KUCIOT C OMOIIBIO UHAUKATOPOB
(makmyc, deHondTanenH, METUIOPaHXK U APYTUe).

K xoHiry o0yuenust B 9 kiacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

PacKpbIBaThb CMBICII OCHOBHBIX XUMHUYECKUX MOHATUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIO)KHO€ BEIIECTBO, BAJE€HTHOCTb, DJIEKTPOOTPULATEIBLHOCTb, CTEICHb
OKHUCJIEHUS, XUMUYECKasl peakius, XUMU4ecKas CBs3b, TEIUIOBOM 3PQeKT
peakuuM, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMSA, PEaKLUUU HOHHOIO
oOMeHa, Karaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIe pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIHUH,
OKHCIIUTENb,  BOCCTAaHOBUTENb, OKUCIEHHE W  BOCCTAHOBIICHHE,
aJuIoTponus, aM(pOTepHOCTb, XMMHUYECKasl CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/NINYeCcKasi), KpUCTAIUIMYECKas pemeTKa, KOppO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKON pEeaKIUu, TMpPEaeTbHO JOMyCTUMAs
koHuenTpaus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWMHUYECKHX IOHATHHA H
MIPUMEHSATH 3TH MOHATHS IPY OIMCAHUU BEUIECTB U MX MIPEBPAILECHHIA;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHS (HOpPMYJI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

ONPEJENATh BaJIEHTHOCTh U CTEIIEHb OKUCIIEHHS] XMMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3IMYHOLO COCTaBa, NPHHAMIECKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEMUHEHUN 1o ¢dopMmysiaMm, BUJI XUMHUYECKOU
CBA3M (KOBAJECHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMX, 3aps]l HOHA MO0 XMMHYECKON (opmyre, XapakTep cpeibl B
BOJIHBIX PacTBOpPax HEOPraHMYECKUX COCAUHEHUM, TUIl KPUCTAUIMYECKON
PEIETKN KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHMCBhIBaTh M XapaKTepU30BaATh
Tabauunyto ¢opmy Ilepuonnyeckoil CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHAs mnoArpynna (A-Tpynma)» U «1moOouyHas
noarpynna (b-rpynma)», Maneie W OOJbIINE MEPUOMABI, COOTHOCHTH
0003HauYeHHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpenefieHue HUX IO JJIGKTPOHHBIM  CJIOSIM), OOBACHATH 0OIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npeAesiax MaJlbIX NEPUOJIOB U TNIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIEeCTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBY YYACTBYIOUIMX B PEAKIHMU
BEUIECTB, MO TEMIOBOMY 3(PeKTy, M0 U3MEHEHUIO CTENEHEeW OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) oOlME W crnenuduyueckrue XUMHUYECKHe
CBOMCTBAa MPOCTHIX M CIOXHBIX BELIECTB, MOJITBEPXKAAs OINUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XMMUYECKUX PEAKLUM;

COCTAaBJIATh YPABHEHUS JJEKTPOJMTUYECKOW TUCCOLMALMU  KHCIOT,
LIEJI0YEH U COJIEH, MTOIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIWi, TOATBEPKIAIOINX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEX/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIMIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTaBIICHUS JICKTPOHHOTO OajaHca STUX PEaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIMICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUS XUMWUYECKUX TIPEBPANIEHUNH B Pa3TUIHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO  MAcChI
BEIIECTB, MAacCCOBYIO [OJIO0 XHMHUYECKOTO JJIeMeHTa 1o ¢dopMyIie
COEIUHEHHsI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUH;

coOmoaTh  TMpaBWja  TOJIb30BAaHUS ~ XMMHUYECKOW  TMOCYyIoOH U
nabopaTOpHBIM  00OpYyNOBaHHWEM, a TaKXe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 110 BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJAUTH  PEAKIMH, TOATBEPXKIAIONIME  KA4YeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHU/I-,
uonua-, Kapobonat-, ¢ocdar-, cuiIMKar-, cyibhar-, TUIPOKCUI-HOHBI,
KaTHOHBI aMMOHHSI M MOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINUE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OTEpaIlMU MBICIUTEIbHON JIEATEIbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OO0O0OIEeHHe, CUCTEMATH3allUI0, BbBISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3€H — JJIsi U3Y4YEHHUS CBOMCTB BEILECTB U
XUMHUYECKUX pPEaKluid, €CTeCTBEHHO-HAyYHbIe METOJbl TMO3HaHUS —
HaOJI0/ICHHEe, U3MEpPEHUE, MOJEIUPOBAHHUE, HKCIEPUMEHT (peajbHbI U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo 9acoB
Ne HaumenoBaHue pa3iesioB U JJeKkTpoHHbIe (UU(POBHIE)
KounTtpoJbHbie [IpakTH4eckue
n/n TeM MPOrpamMMblI Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoTsI
Paszpnea 1. IlepBoHayaibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' IIPAKTUYECKON AEATEIIBHOCTH https://m.edso0.ru/7f41837c
JeJI0BeKa
12 BemecTBa 1 XuMHueckue 15 1 bu6nuoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro mo paznery 20
Pa3nen 2. Baxkneiimune npeacTaBuTe/ M HEOPraHNYeCKNX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmmorexa [TOK
' 00 okcuaax https://m.edso0.ru/7f41837c
Bonopon.Ilonstue o kucnorax bubnuoreka [JOK
2.2 8 1
H COIAX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonstue 06 5 1 1 bu6nuoreka [JOK
' OCHOBAHUSX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuoreka [JOK
' HEOPraHMYECKUX COEINHEHHI https://m.eds00.ru/7f41837¢
HWroro no pazneny 30

Pasnen 3. llepnoanuecknii 3axon n [lepuoguyeckas cucrema xumudeckux 3jaeMmeHToB Jl. U. MenaeneeBa. CTpoeHne aToMOB.

Xumudeckas ¢Bsizb. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE pPeaknun




[Tepuoguyeckuii 3aK0H U
Ilepnonnueckas cucrema

bu6mmoreka [JOK

31 XMMHYECKHUX dj1eMenToB JI. U. ! https://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHre aromMa
XuMHUecKasi CBSI3b.
3.2 OKHUCITUTEITBHO- 8 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIILHBIC PEaKIIUU
bubmuoreka IJOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




9 KUIIACC

KounuectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3esioB H TeM uugpoBbie
Ne i/ P Kontpouabnbie | IIpakTnueckne (upp )
NMporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
Pa3znes 1. BemecTBo M XUuMH4YecKHe peakiumn
11 [ToBTOpEHME 1 yriyOaeHne 3SHAHUI 5 1 bubnuorexa [IOK
' OCHOBHBIX pa3/IelIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuorexa [{OK
' peakIuit https://m.edsoo.ru/7f41a636
13 DIEeKTPOIMTUYECKAs! TUCCOLAALINSL. 8 1 1 bubnuoreka [JOK
' XHUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTaliIbl M X cOeANHEHHUS
21 OO01as XxapakTepUCTUKA XUMHUECKHUX 4 1 bubnunorexa [JOK
' anemeHToB VIIA-rpymnmel. ["anorens https://m.edso0.ru/7f41a636
OO01mmas XxapakTepUCTHKA XUMHYIESCKHX
2.2 anemeHnToB VIA-rpynmsl. Cepa u e€ 6 bubamorexa LIOK
' PYTHIEL L-6p https://m.edsoo.ru/7f41a636
COCIITHEHHMSI
OO01as XxapakTepUCTUKA XUMHUYECKHUX
2.3 anemeHToB VA-rpynmsl. A3ot, dochop u ux 7 1 Bubmmorexa [JOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCITMHCHHS
OO6mrast XxapaKTepUCTUKA XUMUUYECKHIX
24 anemeHToB |V A-Tpynmel. Yriepon u 8 1 2 bubmorexa [JOK
' ) PR poa https://m.edsoo.ru/7f41a636
KPEMHHUHU ¥ UX COCTUHCHUS
Hroro no pazueny 25




Pazgen 3. MeTa/llIbl M BX COeANHEHUS

N bu6mmoreka [JOK
31 Obmye cBoiiCTBa MCTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxkuelime MeTaisl ¥ X COEINHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus 4 OKpy:KaOmas cpeaa
4.1 BemiecTBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 bubmnorexa HOK
' m p https://m.edsoo.ru/7f41a636
HWroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasubie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoTbI padoThI
pecypchl
1 [Ipenmer xumuu. Posib XUMUU B )KU3HU 1 bu6munoreka [JOK
yenoBeka. Tena u BenecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METOZAX TMTO3HAHUS B XUMUHU 1 Bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
ITpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnmnoreka [IOK
oOparreHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEMY
4 Yucrteie BemecTBa U cMecH. CIIocoObl 1 Bbubmunoreka [JOK
pazneneHust cMmecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabota Ne 2
5 «If‘)as eJIcHUE cﬁeceﬁ (Ha mpumepe 1 bubamorexa LIOK
a . bumep https://m.edsoo.ru/ff0d28c8
OYHMCTKH MTOBAPEHHOMN COJIN)»
bu6mmoreka [{OK
6 ATOMEL H MOJICKY eI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE AJIEMEHTHI. 3HAKU 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClIOXKHBIC BEIIeCTBA 1 Bubmmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

Bbubnunoreka [JOK
10 X .B
HMITECKas QOpMyIa. BaneHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKHUX DJICMEHTOB
11 OTHOcHTeNIbHASI aTOMHAs Macca. bubnuoreka [JOK
OTHocuTENNbHAsA MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOT'0 bub6nunoreka [JOK
3JIEMEHTA B COCIUHEHNU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bubmoreka [[OK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. bubnuorexa [JOK
XuMHuecKasi peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycia0BUs IPOTEKaHUS bubamnoreka [{IOK
15 .
XAMUYECKUX PEeaKLUi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnmoreka [HOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuuecTna, Macchl
17 BEIIECTBA [0 YPABHEHHUSIM XUMUYECKUX bubmmorexa [TOK
B . P https://m.edsoo.ru/ff0d5708
peakuuit
Krnaccudukanus XuMHYECKUX PEaKIuit
18 (coenuHeHus, pa3noKEeHUs bubmorexa [OK
a b : https://m.edso00.ru/ff0d3f34
3aMeIIeHUsI, O0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O000IIeHe U bubmorera [IOK
t AT HVI https://m.edsoo.ru/ff0d40c4
cUcTeMaTHu3aIus 3HaHUI
20 Kontponbnas pabora Nel o teme Bubmunoreka [JOK
«BerecTBa 1 XUMHUUYECKUE PEAKITUL) https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmech razos. Cocras bubmorexa LIOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




IIpOCTOC BECIICCTBO. O30H

dusznyeckre 1 XMUMHYECKHE CBOMCTBA

22 KHCII0pOoJia (peaKIuy OKUCIICHHUS bubmorexa [TOK
poa (peartl ’ https://m.edsoo.ru/ff0d4614
roperune). [lonsTue 06 okcumax
CrocoObI OJTyYCHHS KHCI0pOa B
23 nabopaTopuu ZIH OMLIIJ_U'ICIfH(iTI/I bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHHe Kucaopoaa
TennoBoit 3PeKT XUMUIECKOM
24 peaKuuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM YPAaBHEHUU, DK30- U https://m.edso0.ru/ff0d4790
SHIAOTECPMHUYCCKUX PCAKITUIX
TormnuBo (HepTh, yroib ¥ METaH).
25 3ar H3H61—EI/I6(11)303 . a, CITOCOOBI iro bubmmorexa LIOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[Tpaktuyeckas padora Ne 3 mo Teme
26 «ITonydeHnue u cobnpaHue KMCIOPOIa bubmorexa [JOK
i N P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €r0 CBOWCTBY»
97 Bonopoa — anemeHT u npocToe bubmoreka [[OK
BenecTBO. Haxoxaenue B nmpupozae https://m.edsoo.ru/ff0d4dd0
)8 DOU3nIeCKre U XUMUYECKHE CBOMCTBA bubnuorexa [JOK
Bogopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [{OK
2 IT
o OFPITHE © KHCIOTax 1 coix https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI momy4yeHust BOIOPOa B bubnmnoreka [HOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas pabora Ne 4 mo reme
bub6nunoreka [JOK
31 «[Tomy4yenne u cobupanue BOAOPOa,

HU3YUCHUC €TO CB OHCTBY»

https://m.edsoo.ru/ff0d4f42




MonsipHbIii 00BEM Ta30B. 3aKOH

bubmoreka [[OK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0néMa, KOIUUECTBA
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruncienus 006EMOB ra3os I10
34 aBHEHUIO PEaKIMU Ha OCHOBE 3aKOHa bubmmorexa [OK
My . peaKtl . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOILEHUH Ta30B
35 DOU3NYECKUE U XUMUYECKHE CBONMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 00 bubnmnoreka [HOK
WHJIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. HacwieHasie
37 u HeHaCBIpeHHI)IIe) acTBOPLI. MaccoBast bubmmorexa [OK
= p PbL. https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIIECTBA B PACTBOPE
[TpakTuyeckas padora Ne 5 mo Teme
38 «IIpuroroByeHue pacTBOPOB C bubnmoreka [HOK
onpeIeIEHHOM MacCOBOM 101 https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEUIECTBAY
39 Kontponbnas pabora Ne2 o teme bubnuoreka ITOK
«Kucnopon. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiacCUpUKAINS, bubnuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHU4YECKUE CBOKWCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoOBaHUs: COCTaB, KiIaccuUKaIusi, bubmuorexa I[{OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [Tonydyenune u XuMHU4YECKUE CBOMCTBA bubnmnoreka [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukanus, bubmuotexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XUMHYECKHE CBOMCTBA bubamnoreka LHIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMECHKIIATYpa,
46 CHOCOébFI) o )eHI/ISI XI/IMI/I‘IZSKI/IC Bubmorexa [TOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTnueckas pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME bubnmnoreka [HOK
«OCHOBHBIE KJIACChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
48 ['enernueckas CBsI3b MEXKIY KJIacCaMH bubamnoreka [HOK
HEOPTaHUYECKUX COCIUHEHUN https://m.edso0.ru/00ad9a50
bu6mmoreka [{OK
49 O060061enue 1 cucreMaTH3aus 3HaHUH
- t https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX brbmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCJIMHEHUM
[TepBbIe OMBITKU KIacCHPUKAITTN
51 XUMHYECKUX 37IeMeHTOB. [loHsATHE 0 bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IpYIIax CXOAHBIX AJIEMEHTOB
[Teproanueckuii 3aKoH U
52 [Tepunonuueckasi cucTeMa XUMHYECKUX bubmorexa [TOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneesa
bubnuoreka [IOK
53 [Tepwompl, TPyYIIIBI, TOATPYIIITHI nommoreka 1

https://m.edsoo.ru/00ada52c




CTpOeHI/Ie aroMoB. CocTaB aTOMHBIX

bubmoreka [[OK

>4 saep. M3otormbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 0007109eK
95 aToMoB 3JieMeHTOB [lepuonnueckoit bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenneneeBa
XapakTepucTuka XUMUYECKOT O
56 3JIEMEHTA MO €TI0 MMOJIOKCHHUIO B bubmoreka [JOK
[Tepuoguueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanueckoro 3akoHa Jist
57 pa3BuTHUs Hayku U npaktuku. /1. 1. bubnmnoreka [HOK
MenpeneeB — y4€HBIN, TEJArOr U https://m.edsoo.ru/00ada96e
rpaKJIaHUuH
DIEeKTPOOTPULIATEIHLHOCTh ATOMOB bubnuoreka [JOK
58
XHMHYECKUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
bu6mmnoreka [JOK
59 VoHHas XHMIeckas CBsb https://m.edsoo.ru/00adac34
60 KoBanenTHas nossgspHas Xumuyeckas bubmmotexa [{OK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonspHas XUMUYECKas bubamnoreka LIOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nunoreka [JOK
62 Crenery oxuccHiA https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bubmoteka [{OK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTETN U BOCCTAHOBUTEIH bubmorera [IOK
https://m.edso00.ru/00adb076
65 Kontponbnas padora Ne4 o teme bub6nuoreka LIOK




«CTpOGHI/Ie aroMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHbIit ypok. O600111eH1E U 1 bubmuoreka [IOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O600meHNE 1 1 bubamnoreka [HOK
CUCTEMATHU3aLMs 3HAHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O60011eH1E U 1 bubnuoreka LIOK
cucTeMaTu3alnus 3HaHuH! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KosamnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTebHbIE
padoThI padoTsbI
pecypcsbl
[Tepuoguyeckuii 3aK0H.

1 IIepnonnueckas cucrema 1 bubnmnoreka LIOK
XAMUYECKUX 3neMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKUX JIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccugukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XMMHYECKOH CBSA3HU U THIIBI 1 bu6munoreka [JOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbnas padora Nel mo Teme

) «IloBTOpenue u yrioyOnenue 3HaHUN 1 1
OCHOBHBIX pa3J/iesioB Kypca 8 Kiiaccay

6 Knaccugukaruss XuMHUuecKux 1 bubamnoreka [HOK
peaKIuii 1Mo pa3auyHbIM MPHU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMUYECKOU

7 eakuuu. [IoHATHE O TOMOIE€HHBIX U 1 bubmorexa LHOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTrCHHBIX PEAKIUAX
[TonsiTHEe 0 XUMUYECKOM PaBHOBECHUH.

bu6mmoreka [JOK
8 @akTopsbl, BAUSIOIINE HA CKOPOCTh 1

XHUMHUYECKON PEAKIIUU U ITOJIOKEHUEC

https://m.edsoo.ru/00adc28c




XUMHUYICCKOI'O paBHOBCCHUA

OXHCIUTEIIBEHO-BOCCTaH OBUTEILHEIC

bub6nunoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTUUECKOIN
10 ncconnanuu. CUiIbHbIE U caa0ble Bubmiorexa OK
A THATHHY. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HMouHble ypaBHEHNS PEAKIIUN Bubmiorexa OK
yp peaxtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHUN Bubmiorexa OK
pvﬂ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHYECKOI TUCCOLUALINN
XUMMHYECKHUE CBOICTBA COJIEH B CBETE
13 [IPEICTaBIIEHUNA 00 bubmorexa LIOK
peA . https://m.edsoo.ru/00add8b2
AIEKTPOTUTUUCCKON AUCCOLUAIINHI
bu6mmoreka [IOK
14 I1 7|
OHATHE O THAPOIHM3E COMCH https://m.edsoo.ru/00add9d4
15 O06o001eHre 1 cucreMaTH3aIus bubnmoreka [HOK
3HaHUHU https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 «Perenue 3KCriepuMeHTaAIBHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3aJauy
Kontponbnas padora Ne2 o teme
17 «IIEKTPOIUTHYECKAS AUCCOLAAINA bubnnorexa LHOK
p a THHATHA. https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEaKIMU B paCTBOPAX)
OO01as xapakTepUCTHKA IaJIOreHOB.
18 XI/III-\]/III/IIIGCKI:/IG CBI())ﬁCTBa Ha IpuUMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopon. ComnsiHast KUCIIOTA, bu6muoreka LIOK




XMMHYECKHE CBOMCTBA, MOJIy4YEHNUE,
IIPUMEHEHHE

https://m.edsoo.ru/00ade104

[Tpaktruueckas padora Ne 2 mo Teme

bu6nunoreka [JOK

20 «[TonyuyeHue COIIHOM KUCIOTHI,
> " . https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSM
21 XUMHUYECKUX PEAKIUH, €CIIU OINH U3 bubmorexa [TOK
pearid, A https://m.edsoo.ru/00ade488
peareHToB J1aH B N30BITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB bubmuoreka [JOK
VIA-rpyniibl https://m.edsoo.ru/00ade64a
AmoTponHbie MOTUGUKAIIUY CEPHI.
93 Haxoxxnenue cepbl U €€ coeTMHCHUI bu6nunoreka [JOK
B npupoje. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoz10po/1, CTpOEHUE, bubnuoreka [JOK
¢du3nyeckrue 1 XMMUYECKHEe CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ($bU3UYECKHEe M XUMHYECKHE CBOMCTBA Bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XHUMHUYECKUE PEaKIINH, JISKAIINE B
OCHOBE MPOMBIIIIEHHOTO CITOco0a
MONTyYEHUS] CEPHOM KUCIIOTHI. bubnuoreka [IOK
26
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KarOILEn CpeJibl COEAMHEHUSIMU
Ccepsl
97 Brruncinenne MaccoBoOM JOIM BEIXOAA bu6nunoreka [JOK
MPOAYKTa PeaKiuu https://m.edsoo.ru/00adec8a
28 OO6mrast XxapaKTepuCTHUKA DJIEMEHTOB bubmoreka [JOK




V A-rpynmesl. A30T, pactipocTpaHeHHe
B IpUpoAe, PU3NIECKUE U
XUMHUYECKUE CBOMCTBA

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

AmMHaK, ero pu3n4ecKue u

29 XHMHUYECKHE CBOMCTBA, MOJIyUYEHUE U bubmiorexa HOK
’ i https://m.edso0o.ru/00adf004
MPUMECHCHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[lonyyenre aMmmMuaKka, H3y4eHHE €T0 bubmorera I[IOK
. i 13V https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hu3nuecKue u Bubmunoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHUE HUTPATOB U COJICH
aMMOHUS B KAYECTBE MHHEPATBHBIX

32 00peHuii. XMMHYECKOE bubmmorera [OK
yAobp ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COEIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u

33 (1)0c<§))0 pHaﬂ KI/ICJI((i))Ta (1)(1)1531/1(‘-162:1(1/16 u bubmorexa [JOK

p L https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, TOTyYEHUE
Hcnonb3oBanue pocdaros B

34 KaueCcTBE MHUHEPATBLHBIX YI00pEHUH. bubnmnoreka [HOK
3arpsi3sHEHUE TPUPOIHON Cpebl https://m.edso0.ru/00adfc20
docharamu
Yraepon, pacrpocTpaHeHHE B

35 IpH I())Jle g)nmiecll;ll)/le 1 XUMHAYECKHE bubmorexa HOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunpl yriiepoza, ux Gu3n4ecKue u bubnmnoreka [HIOK

XUMHYECKHAE CBOMCTBA.

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




DKOIOrHYeCKUe MPOOIEMBI,
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)

37 VYronpHas KHCIIOTa U €€ COTU Bubmmorexa [JOK
https://m.eds00.ru/00ae006¢
[Tpaktudeckas padora Ne 4 o Teme
"TlomydeHue yrieKucioro rasa. bubnuoreka LIOK

38
KauectBennas peaxius Ha kKapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHBIC TOHATHS 00
39 OpPraHUYEeCKUX BEIIECTBAX KaK O bubmmorera [IOK
p https://m.edsoo.ru/00ae054e
COCJIMHECHHSIX yIiIepo/ia
40 Kpemuuii u ero coenuHeHust bubnnorexa LHOK
P https://m.edso00.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemienue

41 AKCIIEPUMEHTAJILHBIX 33/1a4 110 TEME bubnmnoreka [HOK
«BaxHeiire HeMeTaJIbl U UX https://m.edso00.ru/00ae0bf2
COCITMTHCHHS)

Kontponbnas padora Ne3 mmo teme
42 «BaxkHeiiire HeMeTaJlJIbl U UX bubmorexa [JOK
https://m.edso00.ru/00ae0e18
COCIITHEHUS
OO01as XxapakTepUCTUKA XUMHUECKHUX
AJIEMEHTOB — METaJIJIOB.

43 Merannuueckas CBSI3b U Bbubnunoreka [JOK
METAJITINYECKasi KpUCTAIITMYECKast https://m.edsoo.ru/00ae103e
pemérka. duznyeckue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLJIOB.

N bu6munoreka [JOK

44 DNEKTPOXUMUYECKUH P

HaNpsHKEHUH METAIIIIOB

https://m.edsoo0.ru/00ael1156




O61ue cnocoObl MOTYYeHUS
MeTaiuioB. CrutaBsl. BerauciieHus mo

45 aBHEHUSIM XUMHUYCCKUX pPeaKui bubnnorexa [IOK
yp peaKiH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COICPIKUT
MIPUMECH
46 [ToHsTHE O KOPPO3UU METAIUIOB bubnnorexa LHOK
PP https://m.edsoo.ru/00ae1278
Bbu6nunoreka [JOK
47
Ilenournie merae! https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCHIBI HATPHUS U bubmoteka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILITBI — bubmuoreka [JOK
KaJbIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueime coeqMHEHNUS KaJabIHAs bubnuorexa [IOK
. H https://m.edsoo.ru/00ael15e8
51 O0001IeHE U CHCTEMATH3aIAA
3HaHUHU
JKEcTKOCTh BOABI M CIIOCOORI €€ bu6mmoreka [{JOK
52
YCTpaHEHUS https://m.eds00.ru/00ae1886
ITpaxTueckas padora Ne 6 o Teme
53 "YXEcTKkoCTh BOABI U METOEI €€ bubmmorexa [OK
" % % https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6mmoreka [{JOK
54 A 7
FIFOMITHITH https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOICTBA OKCHA U bubamnoreka LHIOK
55
TUJIPOKCU A https://m.edsoo.ru/00aelc64
56 Keneso bu6muoreka [JOK

https://m.edsoo.ru/00ae1d86




OKCI/II[LI, TUAPOKCUIBI U COJIN KECJIC3a

bubmoreka [[OK

S (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o01IeHNe ¥ CUCTEMaTH3aIIHs
3HAHUH
IIpakTnueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubmumoreka [IOK
59 .
«Baxueiime MeTabl U X https://m.edso00.ru/00ae3de8
COCIUHCHHUS
Berancnenus mo ypaBHEHUSM
XUMHYECKUX PEaKIuid, €CITU OJUH 3
50 pEeareHToB JIaH B U30BITKE WIIN bubmoreka [[OK
COJICPKUT MpUMECH. Brruncnenus https://m.edso00.ru/00ae1750
MAaCCOBOM J10JIM BBIXO/A MPOAYKTA
peakiuu
61 O00011IeHIE U CUCTEMATU3ALUS
3HAHUH
KonTtponbnas padora Ne4 mo teme
62 «BaxkHeme MeTaIbl 1 UX
COCIIMHCHUS
BemectBa u Marepuasl B Bubmunoreka [JOK
63 .
IIOBCEIHEBHON KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY’Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponps xuMum B pemeHuu bubamnoreka [HIOK
AKOJIOTHYECKUX MPOoOIIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE 1 bubamnoreka LIOK
cucTeMaTHu3alnus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepsHublii ypok. O600meHue u bu6mmoreka LIOK




CHUCTCMAaTHu3alusia 3HaHUH

https://m.edsoo.ru/00adb33c

68

PesepBHbIit ypok. O60011eHNE U
cucTeMaTu3anus 3HaHu!

bu6nunoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOJUYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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