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HNOSACHUTEJIBHASA 3AIIMCKA

[IporpaMMa mo XMMHHM Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUsS C HCIOJIb30BAHHEM
obopynoBanusi nenrpa «Touku pocray s oOydarommuxcs 8-9 Ki1accoB OCHOBHOW IIKOJIBI
COCTaBJieHa Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOEHHS OCHOBHOI 00pazoBaTelbHOMN
poTrpaMMbl OCHOBHOTO 00miero obpasoBanus, npezacrasieHHbix B @PI'OC 00O, a takxe Ha
ocHOBe (enepanbHON paboydeil MporpaMMbl BOCOHUTAHUS U C YUYETOM KOHIEMIUU MPETOAaBaHuUsS
yueOHoro npeamera «XuMus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoii @enepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, oO0med cTpareruu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MPelyCMaTPUBAET paclpe/iesieHue ero mo kjaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh H3yUEHUS
XUMHHU C YIETOM MEKIPEIMETHBIX U BHYTPU MPEAMETHBIX CBSI3€H, JJOTMKH Y4eOHOTO Iporecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUYaIOIINXCS, OMPEIEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00m1ero oOpa3oBaHus, a Takke TpeOOBaHMI K pe3yiabTaTaM OOyYeHHs XMMHUU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN JIEATEILHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XUMUH CIY’)KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00y4aroIerocs, ero
MPEJICTABICHUI O MAaTepUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOI 1 SKOJIOTHYECKON 06€30MacHOCTH, TPOOIIeM 3IpaBOOXPAaHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET pean3aliiil BO3MOKHOCTEH JUTsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel U (QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK H B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHeUU(UKON HAy4yHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTIO
B3IUI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B ()OPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOHl BKJIaJ] B JKOJIOTMYECKOE OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyuBaroTCsl CHElU(UKON colep:kaHus
y4eOHOTO MpeIMeTa, KOTOPBIH SBISIETCS TIearOTHIeCKH aIallTHPOBAHHBIM OTPayKEHHEM 0a30BOM
HAyK{ XMMUU Ha OTIpeJIeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00yJaromUMHUCS CUCTEMBI ITePBOHAYATBHBIX TIOHATHIA XHUMHHU, OCHOB HEOPTaHWIECKOH XUMHH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkKaHHs MPOrpamMMbl 10 XUMHHM C(OPMHpPOBaHA Ha OCHOBE CHCTEMHOIO
noaxona k e usyueHuro. CojepkaHue CKIIQAbIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIIMITY MOCJIEI0BATEILHOTO PAa3BUTHUS 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KAK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSISA
GyHKIIMHY OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOLLIEHUSI K HAYYHOMY 3HaHUIO U METOJaM [03HaHUs B Hayke. M3yueHue xumuu
MIPOUCXOUT C TIPUBIICYCHUEM 3HAHHI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaMeToB: «OKpyKarouit
Mup», «bronorus. 5—7 knaccel» U «Du3uka. 7 KiIacey.

[Ipu u3ydeHnn XUMHUHM TPOUCXOIUT (HOPMUPOBAHHE 3HAHUNA OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOM JESATENbHOCTH YEeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYIHBIX OOOOIICHWH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U Y4eOHO-HUCCIEA0BATEIbCKON ACSITEIIBHOCTA, OCBOSHUHN MPaBUI O€3011aCHOTO
oOpalieHus ¢ BeIECTBAMH B MIOBCETHEBHOM >KU3HMU.

[Ipy u3ydyeHWH XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
MPUOOPENN TaKKe LeH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSATHUIO PEUIEHUH, CIMOCOOHON aJanTHpOBATHCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYeCcKoe MpUOoOIIeHHe O0O0ydJarmuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMHUPYIOIUM MOTUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HON MAEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JIEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUHN OOBSICHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIIETO MUPA, UCTIONb3Ysl 3HAHUSI U OTIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, MPUMEHSITh WX TPH PEHICHUU MPOoOJIeM B MOBCEIHEBHON
JKU3HU U TPYJIOBOM AESTENbHOCTH;

— (opMupoBaHue y 00yJarOMMXCs TYMAHUCTUYECKUX OTHOIICHHM, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIeIeCO00pa3HOro TMOBEJEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHECHHS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOTHON
Cpenpbl;



— pa3BUTHE MOTUBALUU K O0YUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIero 00yYeHHs.
Pa6ouas mporpamma peanuzyercs Ha ocHoBe Y MK Pymsutuc I'.E., ®enpaman O.I°

[TporpamMma pa3paboTana B COOTBETCTBUU C yueOHBIM I1aHOM MAOY «bpueHtckas
cpeaHsist 001eo0pa3zoBaTeIbHast IKOJIa, Uil YPOBHS OCHOBHOTO 00IIero 00pa30BaHus ¢
UCIIOJIb30BaHUEM COBPEMEHHOTO 000PYIOBaHHS [IEHTPA €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOH HanpaBieHHOCTH «Touka pocra». Ha 6a3e nentpa «Touka pocta»
o0ecrieunBaeTcs pean3ainus 00pa3oBaTeIbHBIX IPOrPaAaMM €CTECTBEHHOHAYYHOH H
TEXHOJIOTUYECKON HalpaBIEeHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHH C TPEOOBAHHUSIMH
3aKOHOJIATENLCTBA B chepe 00pa3oBaHMs U C YUE€TOM peKoMeHaamuii PegepaabHOro oneparopa
y4eOHOro npeamera «XUuMHUs».

OO1ee YnCIIo 4acoB, OTBEACHHBIX I M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 gaca B Hejeno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEJII0).



COJEPKAHUE OBbYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. YucTtele BenectBa U cMecH. CriocoObl pa3iesieHusi CMECEH.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie U Ccil0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10111 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomuuecTso Bemectsa. Moib. MoisipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACCHI U YHMCIIa
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMUUeckue ypaBHeHHs. Knaccupukanus XuMHUUECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAHHWEM, W3YYEHUE W ONHUCAHHE (U3NYECKUX CBOMICTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM ITPOBOJIOKH, B3aUMOCUCTBUE MeJIa C KUCIIOTON) SIBJICHUM, HAOII01eHUE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pa3iokeHue caxapa, B3auMoJieiicTBue
CepHON KHUCIIOTHI C XJOpHIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu nHarpeBanuw,
B3aUMOJICUCTBUE Kene3a ¢ pactBopoM cou meau (1), uzydenne cnocoOoB pasieneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTWIULILUSI, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBApEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIUU TOPEHHS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOJMy4eHHs KHUCIOpoJa B Jaboparopuu MU
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTpornHas MOAM(pUKAIUs
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuuH. TomnuBo: yrosb M MeTaH. 3arpsi3HEHHE BO3/1yXa, YCWIECHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BeniecTBo. Haxoxaenue Boioposaa B mpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOcOObI mosyyeHus. Kuciots! u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NpUPOIHBIX BojA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. @usndyeckiue 1 XUMUYECKUE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknarypa cosneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUuE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U TMpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3liaMi OKCHIOB M OIUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMojiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3alUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHM, BRITECHEHUE OJHOT0 METAaIa JPYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YeCKasl CBSA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETBHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoanueckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepmonmmyeckoit cuctemsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MmojiokeHuo B [lepuoanueckoit
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIU U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEHUE, PEAaKLIUU PA3JIOKECHHS, COSTUHEHNS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3E€H MPU U3YYEHUH XMMHUHU B 8 KJIaCCE OCYIIECTBISAETCA
yepes UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MMOHSATHIH, TaK U MOHATHH, SBISIOLIUXCS
CHUCTEMHBIMU ISl OTACIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0111e ecTeCTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, ASJICKTPUYECKUU 3apsij, BEIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, nqpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUUM CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalMs, KalbLMS U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

CtpoeHue BemecTBa: BBl XUMHUYECKON CBs3M. THIBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHMX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuys XuMHUYECKHX pPeakuil Mo pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, 0 N3MEHEHHIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaium3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonarue o xumMuueckoMm paBHOBecUr. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUUECKOU
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIHTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBle€HHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
aHUOHBI. MexaHM3M MCCOLMALIMY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcCloBHUs NPOTEKaHUs peaklUil HOHHOro OOMEeHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(akTOpOB, UCCIIEIOBaHUE NIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUU
KHCIIOT, IIeJ04el 1 coJiel (BO3MOKHO HCIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peaklUuu pa3jiokKeHHs, COeAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMETaJlulaMu,
miesnoyamu).  XuopoBogopod. ConsiHas KHUCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme XiI0puabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble cTeneHu oKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT 0 ClI0co0a NOIy4YeHUsl CEpHOI KUCIoThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxnenue cepbl u eé€
COCIMHEHUHN B IPHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCIUHEHUSMU CEPbI
(KUCIIOTHBIE HOXK/IH, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OOmas xapakrepucTuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHsS. A30T, pacHpoCcTpaHeHHWE B MpUpoje, (HU3UUECKUue U
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklyds Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJydeHHE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpeabl COSATMHEHUSIMU a30Ta (KHCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docthopa, ¢pusznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kucioTta,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonmb3oBanue (ochaTroB B KadecTBE
MUHEPAJIbHBIX Y100pCHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTJIEepOoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA 3PQeKT. YrosbHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIIbCKOM XO3SMCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKHUX BELIECTBAX KAaK O COCIMHEHMSX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KuciaoTa). [IpupoiHble HCTOUHUKI
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMOJIOTHYECKH BaKHBIX BEIIECTBAX: JKHUpax, OEIKax,
yIJIEBOAAX — M HMX POJM B JKU3HU YeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencrtasieHuss o6 oxcune kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCMNOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NUeCKne U XUMUYECKHE CBOMCTBA TaJlor€HOB M MX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMUIA,
MOJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYE€HHUE CBOWMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUA U (pocaT-noH U NU3yYEHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aUMO/IEIICTBHE KOHIIEHTPUPOBAHHONW a30THOW KHUCIOTHI C ME/bI0 (BO3MOXKHO MCIOJIb30BaHHE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJETCeH KpUCTAUIMYECKUX peHIETOK aimasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, MojaydeHue, cooOrupanue, pacrio3HaBaHNe U U3yUeHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
IIPOMBIIIJIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIILHBIX 3a/1a4 10 TeMe «BaxkHeine HeMeTaulbl U UX
COETUHEHUS.

MeTayibl M X COeIMHEHUS

OO11ast XapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHMHU UX TIOJI0KEHUS
B [lepmonnueckoil cucreme xumuueckux snemMeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue MeramioB. Mertaminyeckas CBSI3b M METAJUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
metauioB. O0Imue crocoObl MoMydYeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
CcrocoObl 3auUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAEHHE B Npupoae. PU3NYECKHE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHus M KajiblMs. BaxHelmue cOeuHEHHUs KalbIUs
(oxeun, rugpokcu, cosn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpoOeHHE aToMa, HaXOKJeHUE B npupoje. Ousnueckrue 1 XMMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB J[. .
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xene3a. Oxkcuapl, ruapokeuspl u conu sxkenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NYECKUMHU CBOMCTBAMH, U3YICHUE
pe3yabTaTOB KOPPO3UU METAIIOB (BO3MOKHO MCIIOIb30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUS OKCHIA Kajbl[Usl M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoOIlecca TOPEHHUs Kee3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHIA aTFOMUHUS U THIPOKCH/IA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHWMHUYECKHX peaknuil B ObiTy. IlepBas momomp mpu XWMHUYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIaBbl METAJIJIOB, TOJIMMEPHBIE MAaTEPUAJIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHIATHM, SBJISTFOIITIXCSI
CHUCTEMHBIMU TSI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01ure ecTecCTBEeHHO-HAYYHbIE IOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
HU3MEPEHHE, MOJIEIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPUAITBI.



O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, MPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKasl PeIIETKA, CIUIaBbl, (PU3NUECKHe BEIUYNHbBI, €UHUIIbI
U3MEpEeHMs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC yIO0OpECHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU M HOPMaMH IOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUaOLIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYarOIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUEil O MepeaOBbIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPY BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JAaHMM Y4YEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILEcCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OILICHUBATh CBOE NIOBEJICHHE U MTOCTYITKH CBOMX TOBAPHIIEH C TIO3UIINY HPAaBCTBEHHBIX U MTPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMSL

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABISIOLIME OCHOBY ISt
MOHWMAaHHS CYIIHOCTH HAYYHOU KapTUHBI MHUPA, PECTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS MIPUPOJIBI, B3aUMOCBS3SIX UEIOBEKAa C MPUPOIAHON CpPeor, O pOJIM XUMHH B TIO3HAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPAaBJICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBIECHUMN, IO3HABATEJIbHOM,
MH(POPMAIIMOHHON M YUTATEIHCKON KYIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIBHON pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypoOM, AOCTYMHBIMH TEXHHUUECKUMH CpEACTBaMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIIEIOBATEIHCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 J>KU3HU, OCO3HAHWE TOCIEJACTBHHA ¥ HEMPUSITHE BPEIHBIX MPUBBIUEK
(ynorpeOyieHUsT ajJKorojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30aCHOCTH MPU OOPALIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3y4YEeHHUIO Mpodeccuii 1 Tpyaa pa3iudyHOro pojia, yBaKEHHE K
TPYLy U pe3ybpTaTaM TPyAOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAUBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPHUPO/IE KaK UCTOUYHUKY JKU3HH Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MacCHOTO MOBEACHUS IPH paboTe C BEIIECTBAMU,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, OTy4YaeMble IIPU U3YUEHUH XUMMH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Ppe3YyJIbTaTOB BBIICISIOT 3HAYMMbIE A (OPMHUPOBAHUA
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax | MO3BOJISIOT HA OCHOBE 3HAHUW U3 ATHX NPEAMETOB ()OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAaHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM 1eATeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpBIBAaTh CMBICI XUMHUYECKUX MOHATUHN (BBICIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMMOCBSA3b C JAPYTMMHU TOHSATHSIMHU), HCIIOJIb30BATh TOHATHS Ui OOBSICHEHHUS OTAEIbHBIX
($akToB U SABJICHUIA, BBIOMPATh OCHOBAHMSI U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY OOBEKTAaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, NE€TyKTHBHBIC, MO aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HpeoOpa3oBbIBATH MIMPOKO
NPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
Xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOHM peakuu — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4€TOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U ABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HUCIOJIb30BaTh MMOCTABJICHHBIC BOIMPOCHI B KAa4eCTBE HMHCTPYMEHTA MO3HAHUSA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M TPOIIecca, CAMOCTOSITENILHO MPOTHO3UPOBATh €T0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIMIO Pa3TUYHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICpKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
NPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIC METOIbI U 3alPOCHI TIPU MOKUCKE U 0TOOpe WH(POPMAIIHU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMIOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B MpOIlECCe YUEOHON M MCCIEeNOBATEIbCKOU
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHUSl 3aJaBaTh BONPOCHl (B Xoje auanora W (WIM) JUCKYCCHH) MO CYIIECTBY
oOcyxmaeMold TeMbl, (HOPMYTHPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIIBHON JEITETHHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 Pe3yabTaTOB BBIMIOJHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
HCCJIEIOBATENLCKOM NIeATEIbHOCTH MU PEIICHHH BO3HUKAIOIIMX MpoOIeM Ha OCHOBE yuéTa
Oo0IIMX MHTEPECOB U COTJIaCOBaHMS MO3UIMI (0OCYyXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPJAWHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENITh eNU ACSITeIbHOCTH, IaHUPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOosiee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEUIOKESHHBIN aTOPUTM JEHCTBUI TPH BHIMIOJHEHUH 33/ 1aHUN
C y4éTOM TONyueHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OILICHUBATh COOTBETCTBHUE IMOJYYEHHOTO pe3yJbTaTa 3asBICHHON Ie]TM, YMEHUE HCIOIB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpeJIaraéMble B YCIIOBHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpaMMoOl, BBIIENSAIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBUM, crenuduueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JCATCIBHOCTA TO TOJIYYCHHIO HOBOTO 3HAHHUS, €T0

UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluu COEIMHEHUs, pEaKLMU Pa3I0KEHUs, PEaKI[UN 3aMELIEHUS, PEaKIUU
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBieHHs (OpMyn BeHIeCTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTIpE/IeNATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COeAUMHEeHW 1Mo QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHAs! M MIOHHAs) B HEOPTaHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mobounas nonrpynna (b-rpynma)», Manble U OonblIMe TEpUOIbl, COOTHOCHTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CII05M);

KJIACCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONUCAaHUE TpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKHUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJII0 XMMUYECKOT'0 AJIeMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
9KCIIEPUMEHT (peasIbHbIM U MBICIICHHBIH);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0M U 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJIYUYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMmIECTB (BOAOPOJA M KHCIOpPOJa), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPAHXK U JpyTue).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CI0AKHOE BELIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pPEaKIINH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, HpelelbHO JIOIyCTHUMas
koH1eHnTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUA WU MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUM BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BAaTh XMMHUYECKYI) CHMBOJHUKY [JIsi COCTaBIEHHUS (OpMyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 10 (opMyiam, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAas, MOHHAS,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcCTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMYECKON peIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoanueckoro 3akona [[. . Menaeneea u 1€EMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TaOnmuuHyo dopmy Ilepuoamueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHUTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOMUECKON TabIUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01mye 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB DJJIEMEHTOB W HMX COCIUHEHUU B
npejenax MajiblX IEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENIEHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHMS DJICKTPOIMTHYECKOM ITUCCOLMALUMU KUCIIOT, NIEJIOYEH U COJICH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XMUMHUECKON peaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
0o0OpyJOBaHUEM, a TaK)Ke IpaBHUia OOpPALICHHS C BELIECTBAMU B COOTBETCTBHU C
MHCTPYKLHUSMHU I10 BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB 10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

[IPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJIOpUAA-, OpOMUJI-, MOIUA-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THAPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIE (LM POBbLIE)
n/n TeM NPOrpaMmabl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznea 1. [lepBoHayanbHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
PAKTHYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemecTBa 1 xuMuueckue 15 1 bubmnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopon. [lonsitue 6 1 bu6nuoreka [IOK
00 okcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonstue o 8 1 bu6nuoreka [IOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK

HEOPraHWYECKUX COCIMHEHUN

Hroro mo pasneny 30

https://m.edsoo.ru/7f41837¢c

Paspnen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi CBsi3b. OKHCIUTENbLHO-BOCCTAHOBHTEIbHbIE pPeaKuuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0o.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
3.2 OKHCIUTETBHO- 8 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
Voo 1o paszeny 15 bubnuotexa [HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znein 1. BeniecTBO U XUMHUYeCKHE PeaKIU
[loBTOpEeHue u yrayOneHue 3HaHUH bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAsS JUCCOLHAITHSI. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmebl. ["anorens https://m.edso0.ru/7f41a636
o | e m—
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
g | S | . Do
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
e | Smemm— ] , o ox
' y PYTIIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa LIOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoThbI padoThbI pecypchl
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunoreka LIOK
JKH3HH 4yesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 ITousTne o MeTo1ax IMO3HAHUS B 1 bu6nmorexa LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 1 Bbu6moreka [JOK
U IPUEMBI 0OpaIlEHHs C https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTIOBAHUEM
4 YucTele BemecTBa U CMECH. 1 bubmmoteka IIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas pa6ora Ne 2
5 <<PI:l3I[€J'I€HI/Ie CMieﬁ (Ha mpumepe 1 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmmoreka [IOK

10 BajeHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAs aTOMHAs Macca.
11 OTtHocuTEIbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHYIECKOTO bubnunoreka LIOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bubnmoreka LIOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
ABJICHHS. XUMHYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycroBus MPOTEKAHUS bubmmnoreka HOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnorexa [JOK
XUMHUYECKUe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BoIuncieHuss KOJIUYECTBA, MaCcChI
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [OK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
Knaccudukanuss XMMHYECKHX
18 peaKumgI) (coeHm/IHeHI/Is{ bubmorexa LIOK
’ https://m.edsoo0.ru/ff0d3f34
pa3lIoKEeHUs, 3aMEIIEeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sunukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTposbnas padora Nel no

20 TeMe «BelecTBa 1 XUMHYECKHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d4290
peaKIumny
Bo3s — cMech ra3oB. CocTaB
21 Bosllllyy;a. Kucnopox — anemeHT u buomorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnyecKrue 1 XUMUICCKHIE
29 CBOICTBa KHCIIOPO/a (peaKUU Bbu6moteka [JOK
okwucienus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CrocoOblI MOTy4YeHHs KHCIOpO/ia B
23 nabopaTopuu prOMbIIHJIerH(iTI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
€aKIINH, IIOHATHE O
24 EepMIiXI/IMI/I‘IeCKOM YpaBHEHUU buomoreia LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TormumBo (HedTh, yroiab U METaH).
25 3arpﬂ3HeIEHeq;o3nyyl;<a CITOCOObI iro bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
IpakTuyeckas padora Ne 3 o
26 TCII\)/IC «HonyquHI:: u cobupanue bubmmotexa LOK
N https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4YeHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bu6muoreka [JOK

BelecTBo. Haxoxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenune bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI 1oTydeHus1 BOAOPO/Ia B bub6nmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTyeckasi padora Ne 4 o
31 Tellz/le «HonyquHI:: U coOupaHue bubmnorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYEHHE €r0 CBOICTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIM4ecTBa
33 BEIIECTBA ra3a 1o er(; U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3znyecKkrue U XMuMHUYECKHUE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 06 bubnuotexa [JOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorekxa [IOK

pactBopbl. MaccoBas 10Jist
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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IIpakTnyeckas padora Ne 5 o
Tteme «IIpuroToBiaeHue pacTBOpoOB ¢

bub6nmmoreka [IOK

38 OIpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6nmorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 i?);};i:lnlfnlzn);iﬁz;ecjchBme u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
4 OcCHOBaHHS: COCTaB, bubnuorexa [{OK
KJIaccu(UKaIUs, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bubnmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIIaTypa
46 CHOCOéBII) Hzi)nyq)eHm{ XI/IMI/I‘IZEKI’/IG bubmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IIpakTyeckas padora Ne 6.
47 Peuienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3aIs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb?2
KonrpoabHast padora Ne3 no
50 TeMe 'I')OCHOBHLII:: KJIacChl bubamorexa LOK
on https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCAMHCHUI
D I Bumoraca LOK
https://m.edsoo.ru/00ad9ffa
0 rpymnmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Tepnonuueckas cucrema bu6nmorexa LIOK
XUMHUYECKHX d1eMeHToB J1. 1. https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 [Tepuoapl, Tpynmsl, MOATPYIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX siziep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BHCMCHTI())B [Tepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuorexa [JOK

AJI pa3sBUTUA HAYKH U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hblii,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mmoteka [JOK
XUMHUYECKHX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmorexa [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 hitps://m.e dséf).ru /00adac34
60 KoBanentnast nonsipnas 1 Bu6moteka [JOK
XHUMHYECKas! CBSI3b https://m.edso0.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6moreka [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTEIBHO- 1 bubnunoreka LIOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edso00.ru/00adb076
bubmmoteka IIOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.e dsc])_]é).ru 100adb076
55 | rome dompocmme e ! Bnmoaca LOK
X MITeCKaS CBASEn https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011eHNE U 1 bu6muoreka [JOK
cucTeMaTH3alus 3HAaHUI https://m.edso00.ru/00ad9ch2
68 PesepBublit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IIpakTHKYM 110 HEOPraHU4YecKoil XUMMHU B 8 Kj1acce ¢ MCNOJIb30BaHUeM M (pPoBoii JadopaTopum (6 4.)

No| Tema Coneprxanue Henesas Kon- | [Inanupyemsie O6opynoBanue
yCTaHOBKa ypoKa| BO pe3yIbTAThI
4acoB

1 | Metonpl no3Hanus B | IlpakTnyeckasn 3nakomctBo ¢ |1 3HaTh JlabopaTtopnoe
XUMUH. padora Ne 1 1a00paTOPHBIM naboparopHoe obopyoBaHue
OkcnepuMeHTanbHble| «IIpaBuia paboTsl B | 000pya0BaHuEM o0opy0oBaHue
OCHOBBI B XUMUU nabopaTtopuu U

npuémsbl 00paleHus
¢ JJabopaToOpHBIM
000pyJI0BaHUEM»

2 | Yucteie B-Ba H ®opmupoBanue | 1 YMeTs paznensirthb CnupToBka,
CMECH. IIpakTHyeckas IIPEJCTABICHUS CMECH BEIEeCTB JaTYUK
Crioco6b1 padora: Ne 2. 0 AIIEKTPONPOBOJIH
paszneneHus cmecell | Paznenenue cmecelt | XMMHUYECKOM 0CTH

(Ha mpumepe aHaJIU3€ CMECH
OUYUCTKHU
MTOBapEHHOM coyn)

3 | Baxneiimme IIpakTHyeckas CdhopmupoBathb YMeTh nonyyarhb [Tpubop mns
IpeJICTaBUTENN pa6ora Ne 3 o MIpe/ICTaBICHHE KHCIIOPOJ , MOJIyYEHUs
HEOPraHUYECKUX Teme «ITonyuenue | © CBOHCTBax pacrno3HaBaTh €ro. | ra3oB. CIIMPTOBKa
BEIIECTB. KHCIIOpOJia U

1 coOnpaHue
KHCJIOPO/Ia,
M3y4YeHHUe ero
CBOICTBY

croco0ax ero
TOJTYYEHHUS




Baxwneiimue IIpakTHyeckasn CdopmupoBatb YMeTh nonyyatb [Tpubop as
IpeJICTaBUTENN paGora Ne 4. IIpEACTABICHUE BOJOPOL , IIOJTyYEeHUS
HEOPraHUYEeCKHUX «ITonydenue 1 0 CBOMCTBax pacro3HaBaTh €ro. | ra3oB. CIIUPTOBKA
BEILECTB cobupane BOJOpPOAA U
crocobax ero

Bonopo%a,n3yquHe noyUeHus

€ro CBOMCTB»
PactBops! IIpakTHYeckas CdopmupoBathb YmMers onpenenars | Jlatauk

paGora Ne 5 MpeACTaBICHUE KOHLIEHTPALHIO ONTHYECKOI

«IIpurotoBiienue 0 pacTBopa, IIJIOTHOCTH

pacTBOPOB C KOHIICHTPAaLUH UCIIOJIb3YS

ONpeeIEHHON BelIEeCTBa u WHCTPYKITUIO

MacCcoBOM AoJiei KOJIMYECTBEHHOM

PacTBOPEHHOTO aHAIM3e

BEILIECTBA»
Knaccsr IIpakTuyeckas CdopmupoBathb YmMmers onpenenars | Jdatuuk pH
HEOPraHWYECKHUX pa6ora: Ne 6 MIpEACTABICHUE pH pactBOpoB
COEIMHECHUM. Pemenue 0

AKCTIIEPUMEHTAIIBHBIX | CBOMCTBAX

3a/1a4 10 TeMe KHUCJIOT,

«OCHOBHEBIE KJIACCHI | OCHOBAHMIA,

HEOPraHUYEeCKUX
COEIUHEHUN.

OKCHJIOB, COJIeH
pH cpenbr kak
XapaKTEPUCTUKHU
KHCJIIOTHOCTHU
pactBopa




9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

e Tema ypoka Kontpoabubie IIpakTnueckue Aara o0pasoBaTejbHbIe
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypcebl
[Iepnonnueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 Bu6moteka [JOK
XUMHYECKHX 351eMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHCHHUH

2 CBOMCTB XiMI/I‘IeCKI/IX 3JICMEHTOB 1 brbmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccugukaius 1 HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKOM CBSI3U U THIIBI 1 bubmmoteka IIOK
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoubHnas padora Nel no

5 teme «[loBTOpeHue u yrioybnenue 1 1
3HAHWI OCHOBHBIX Pa3/IeiioB
Kypca 8 kjiacca»

Knaccudukamms XuMraecKux
6 peaKHI/IIgI) o ;Ia?,J'II/ILIHBIM 1 bubmorexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsaTHE O CKOPOCTH XUMUYECKOHN
7 peaKkiuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIHIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

IloHAaTHE O XUMUYECKOM
paBHOBecHuU. DAKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh

bu6nmmorexa [IOK

8 XUMHYECKON PEaKiuy U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XHUMHUYECKOIO
paBHOBeCHs
9 OKuCIUTEIbHO- bu6nmmoreka [IOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUICCKOMN
10 III/IC(I:)OIII/IaIH/II/I.pCI/IHI)HLIe u bubmorexa LIOK
https://m.edsoo.ru/00adcd68
ci1a0bl€ AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHMS peakuui Bubmmorexa IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHMH B CBETE
12 MpeJICTaBICHH 00 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON
JIACCOINAITAN
XHUMHYECKHE CBOMCTBA COJICH B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
AIIEKTPOTUTHIECKOM https://m.edsoo.ru/00add8b2
JIACCOINAITAN
14 [Tonsatue o runponuse comneit bubmorexa HOK
https://m.edso0.ru/00add9d4
15 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK

3HAHUH

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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IIpakTHyeckas padora Ne 1.

16 «Pelenne 3KkcnepuMEHTAIbHBIX bubmmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a7a4»
KonTpoubsnas pabora Ne2 1o
17 TeMe «DJIEKTPOIUTHYECKAS Bu6mmoteka [JOK
JUCCOIHAIA. XUMUYECKHE https://m.edsoo.ru/00addecO
PEaKIMK B PaCTBOPAX»
006
18 rasorenon. Ximmscorne Butmiorac LIOK
y ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpPE XJI0pa
X .C
19 K;I:Jfo(;zoi(:dll)\;)gqeciJIzHc’C:IOﬁCTBa bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, MPUMCHCHHE
I 0 Ne 2
20 paﬁ;ﬁ:iflf[cz; pZH(:IZaCOJ;HHE; bubmmorexa LIOK
i . . https://m.edso0.ru/00ade348
KHUCIIOTHI, U3y4eHHE €€ CBOICTBY
B
21 xummmsecn peau, ccnn o Bammorea LIOK
peariiL, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepucTuKa bubmuoreka [IOK
aeMeHTOB VIA-TpyIms! https://m.edsoo.ru/00ade64a
AnnoTponHbie Mo (DUKAIIH
cepbl. Haxoxnenue cepel u €€ bubnmnoreka [JOK
23 .
COEJIMHEHUH B IPHUPO/IE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOEHHUE, BuGmorexa [OK
24 ¢du3nueckrue 1 XUMHUYECKHE

CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

25 bu3HYecKre 1 XUMHUIECCKIE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XVUMUYECKUE PEAKIIUH, JICHKAIIHIE
B OCHOBE IIPOMBINIJICHHOTO
26 croco0a MoJIy4eHus: CEpHOM bubnmoreka [JOK
KHCJIOTEI. XHMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY>KaIoIIel cpebl
COCTMHCHUSMU CEPBI
97 Brrunciaenue maccoBoii 1oim bubnunoreka LIOK
BBIXOJIa TIPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa
37eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}I; pupoJIe, brbmmorexa LIOK
https://m.edsoo.ru/00adeea6
(bu3HYECKHEe M XUMUICCKHEC
CBOICTRBA
AmMMuak, ero Gpusndeckue u
29 XI/IMI/I‘IGC’KI/IG C(EOﬁCTBa bubamorexa LOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
IpakTnyeckas padora Ne 3 o
30 Tel;le «HonyquHl:: aMMHaKa Bubmmorexa IOK
. ’ https://m.edsoo.ru/00adf180
H3y4YEHUE €T0 CBONCTBY»
31 A3oTHas Kuciora, e€ husndeckue bubnunorexa LIOK
1 XUMHYECKHE CBOICTBA https://m.edso0.ru/00adf306
Hcrnons30BaHne HUTPATOB U
32 CoJIell aMMOHHS B KQUE€CTBE bubnuotexa [JOK

MUHEPATBHBIX YIOOPEHHI.
XUMHUYECKOE 3arpsi3HEHNE

https://m.edso0.ru/00adf518
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OKPYKaroIEe Cpebl
COEIMHEHUSIMU a30Ta

®dochop. Okcun dhocdopa (V) u
docdopnas kucnota, pusndeckne

bubnunoreka LIOK

33 U XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4YeHUE
Hcnonb3oBanue pocdaros B
34 Ka4eCTBE MUHEPAJIbHBIX Bbu6moteka [JOK
y1o0peHuii. 3arpsi3HeHre https://m.edsoo.ru/00adfc20
IPUPOIHOH cpenbl hocharamu
VYraepon, pacipocTpaHEeHUE B
35 npupzz[z gmnli){em(ie u bubmroreia LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
M3UYECKUEe U XUMUYECKUE
36 (choﬁCTBa. DKOJIOTMYECKUE bubmmorexa LOK
https://m.edsoo.ru/00adfebe
po0OJIeMbl, CBSI3aHHBIE C OKCHJIOM
yriaepona (1V)
37 VYronbHas KucnoTa u €€ conu bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o
38 teme "[lonydeHue yriekucioro bu6muoreka [JOK
ra3a. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaYaTLHEIC TOHATHS 00 BuGmiorexa [IOK
39 OpPTaHWYECKHX BEIIECTBAX KaK O

COCTMHEHUSX YTIIepo1a

https://m.edso0.ru/00ae054e



https://m.edsoo.ru/00adf68a
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bubnunoreka LIOK

40 Kpewrinit 1t ero coe e https://m.edsoo.ru/00ae080a
IIpakTyeckas padora Ne S.
41 Pemenne skciepuMeHTAIBHBIX Bu6mmoteka [JOK
3a1a4 1o Teme «BaxkHeitmme https://m.edsoo.ru/00ae0bf2
HEMETaJUIBl U UX COCIUHEHUS
KonrpoabHast padora Ne3 o
42 TEME ZBamHeﬁHI;He HEMETAJUIBI U buomiorexa LIOK
https://m.edsoo.ru/00ae0el8
HX COSTUHCHHS»
OO0m1as XxapakTepuCcTUKa
XHUMUYECKHX DJIEMEHTOB —
43 MeTaJUIOB. MeTannnyueckas CBSI3b bubnuoreka [{OK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
®dusnvecKkue CRONCTBAa METAIIIOB
XHUMHYECKHE CBOMCTBA METAJIIOB.
44 DNEKTPOXUMHUYECKUN Psift Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611me cnocoObl MOTyYEHHS
MeTtaioB. CruiaBbl. Beruucinenus
45 10 YpaBHEHUSM XUMHUYECKUX bubmmorexa LIOK
N https://m.edso0.ru/00ae1156
pEaKIHii, €CJI OJIUH U3 PEAareHTOB
COJIEPKUT IPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB Bubmmorexa IOK
https://m.edsoo.ru/00ae1278
47 [IlenoyHbIe METAILITBI bubmmorexa LIOK

https://m.edso0.ru/00ae14h2
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Oxcupl ¥ TUIPOKCHIBI HATPUS U

bubnunoreka LIOK

48 KaJIust https://m.edsoo.ru/00ael14b2
49 [Ienouno3eMeIbHbBIC METAIILI — bubnunorexa LIOK
KaJIbIIMH U MarHUi https://m.edsoo.ru/00ae15e8
50 Baxxueiline coetuHeHN bu6nmmorexa [IOK
KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 O60611v16HHe U CUCTEMaTH3aIs
3HAHHUH
52 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubnunoreka LIOK
YCTpaHCHUS https://m.edso00.ru/00ae1886
53 | o riomearms s amerons BuSmiorasa LIOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 P — bubmmoteka IIOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubmmnoreka HOK
THIPOKCHIA https://m.edso00.ru/00aelc64
bubnmorexa [IOK
50 Keseso https://m.edscl)lo.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIH bubmmoreka IIOK
xenesa (1) u xenesa (111) https://m.edso00.ru/00ae35e6
58 O606HjeHHe U CUCTEMATH3AIINS
3HAHUH
IIpakTyeckas padora Ne 7.
59 Peuienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJ1a4 110 TeMe «BakHenmume
METAJUIEI U UX COEIUMHEHUS)

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brluucnenus 1o ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIN OUH

60 13 PEareHTOB JIaH B M30BITKE WIIH 1 bu6nmmorexa [IOK
COJICPKUT IIPUMECH. https://m.edso00.ru/00ae1750
Beruucnenus maccoBoit 10au
BBIXO/Ia MTPOIYKTa PEaKIIun

61 O000111eHNE U CUCTEMATU3 AL 1
3HAHHUH
KonTpoubnas padora Ne4 1o

62 TeMme «BakHeHIme MeTaIbl B UX 1
COCTMHCHUS)

63 BemecTBa u Marepuansl B 1 bu6nmorexa LIOK
IIOBCEIHEBHOM JKM3HM YCIIOBEKA https://m.eds00.ru/00ae3f50
XHUMHUYECKOE 3arpsA3HEHUE bubmuoteka [IOK

64 . 1
OKpY’KaroIIen cpeibl https://m.edso00.ru/00ae4270

65 Ponp xumuu B pemieHnn 1 bubmmnoreka HOK
IKOJIOTUIECKUX TPOOIIeM https://m.edso00.ru/00ae4270

66 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
CHUCTEMATH3AIMS 3HAHHHA https://m.edso00.ru/00ae0d0a

67 PesepBHblit ypok. O0001IEHNE U 1 bubmuoteka [IOK
CUCTEMATH3aLUs 3HAHUH https://m.edsoo.ru/00adb33c

68 PesepBuslit ypok. O60011eHNE 1 1 bubmuoreka [JOK
CHUCTEMATH3AIMs 3HAHMHA https://m.edso00.ru/00ad9ch2

OBILIEE KOJIMYECTBO YACOB I1O 68

I[MTPOT'PAMME
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[MpakTHKyM (¢ HCMOJIb30BaHHEM M (pPoBoii 1adopaTopuu Ikiacc (7 yacoB)

Neo| Tema Conepxxanue Lenesas Kon-Bo | [Inmanupyemsie pesynbrarsl | OO0Opy0BaHue
YCTaHOBKA ypOKa | 4acoB
1 | Teopus IIpakTuyeckasi pa6ora | DKcriepuMeHTalbH | 1 YMeTh onpeaensaTh Hatuuk 3JIEKTPO-
3JIEKTPpOIUTHIECK| Ne 1. «Pemenue 0 BBECTH ITOHATHE CHJILHBIC U Cl1a0bIe IPOBOJJHOCTH
Oif TMCCOLMALMH. | 3KCrIepHMEHTAIBHBIX «CcIabri SIEK- SIEKTPOJIUTHI ¢ HOMOIIBIO
CuibHbIE U 3371249 TpOmHTY JaTynKa
cinalbble 3JIEKTPOIIPOBOIHOCTH
AIEKTPOIUTHI
2 | Hemeramibl IIpakTnyeckas padora | DxcnepuMeHTanbH | 1 3HaTh, 4TO BCE pacTBOpuMbIe | JaTunk
Ne 2 o Teme 0 MOKa3aTh B BOJIE COJIU SIBJISIIOTCS ANEKTPO-
«[lonydyenue consanoii | oOpa3zoBaHue CWJIBHBIMU DJIEKTPOJIUTAMU | IPOBOIHOCTH
KHUCJIOThI, U3yY€HUE €€ | COJSTHOM KUCIOTBI UHIUKATOPBI,
CBOMCTB» Y U3Y4YUTh €€ HIKOJIbHAS. MUKPO
CBOMCTBa naboparopus
3 | Hemeramibt IIpakTnyeckas padora | DxcnepuMeHTanbH | 1 3HaTh, 4TO pacTBOp aMMuaka | J[aT4uk ayekTpo-
Ne 3 o Teme 0 J10Ka3aTh B BOJI€ — CJIa0bIN 3JIEKTPO- IIPOBOJTHOCTH
«ITonydenne aMmmuaka, | IPHHAIICKHOCTD JUT. YMETh OIPeNesTh 3TO
WM3ydeHHe ero cBoiicTay | PACTBOPA aMMHaKa CBOMCTBO C MOMOIIBIO
K cJ1a0BIM JaTYnKa

AIEKTPOITUTAM

ANEKTPONPOBOTHOCTH




Hewmeramibl IIpakTnyeckasi padbora | HAy4YUTHCS 3HaTh KAYECTBEHHBIE WH]IUKATOPBI,
Ne 4 no teme "Tlonyyenue| pacrio3HaBaTh Ha peakuu Ha KapOoHaT-uoH"
LIKOJIbHAs
YIJIEKUCIIOTO ra3a. IIPAKTHKC 6
MUKpoaadopaTopus
KauectBennas peakius Ha| Pa3IMIHBIC P patop
KapOoHaT-noH" XUMHUHCCKUC peakTHBbI, HA0OP
COEIMHEHUS o
a n1abopaTopHOii
MOCY/TbI
CnouproBka

Hewmeran IIpakTHyeckas paboTa | Hay4YUTHCS 3HaTh KaYECTBEHHbIE WHUKATOPBI,

JIBL. Ne 5. Pemienue pacno3HaBaTh Ha peaklMy Ha KaTUOHBI U IIKOJIbHAS
OKCIICPUMCHTAJIbHBIX IMPaKTHUKE AHHUOHBI MHKpona6opaTopH;1
3a/1a4 10 TeMe pa3iuyHbIe peaKTHBBL, HaGOP
«Baxuelme HeMeTaIbl | XUMUYECKUE J1a6opaTOPHOIL
U UX COCUHEHUS» COEIMHEHUS TOCY/IbI

CnuproBka

Merain I[IpakTuyeckasi paboTa | HAy4YUTHCS 3HaTh XUMHYECKUE IITAaTUB

bI Ne 6 o Teme "JKEcTkocTh | paclio3HaBaTh Ha CBOMCTBA COeTMHEHUN METaIINYeCKUH,
BOJIbI U METO/IBI €€ IIPaKTHKC KaJbIHs npoOupKa ¢
ycTpaHeHus" Pas3THIHBIC ra300TBOIHOM

XUMUYECKHE Tpy6KOii, Mer,
COCTMHEHUS

COJISIHAsi KUCTIOTa,
KaJIbITHS

pacTBOp U3BECTKOBOM
BOJIbl, TAKMYC, BOJIa,

pacTBOp THAPOKCHIA

HATpUS




MeTtann
Bl

IIpakTnyeckas padora
Ne 7. Pemenne
AKCTICPUMEHTAIBHBIX
3a7a4 10 TEME
«Baxnennme MeTalIbl B
X COEIUHEHUI»

Hay4YUTbCS
ONBITHBIM ITyTEM
pacrio3HaBarb
pasJIM4HbIC
COEMHEHUSA
METAJIOB IJ1aBHBIX

MOATPYMII.

Pacmio3naBanue pacTBOpoB
XJIOpHJA KaJbLus,
THIPOKCHIA HATPH,
KapOoHaTa Kanus u XJI0puaa
Oapwsl.

3HaTh Ka4eCTBEHHBIC
peaKuy Ha METaJTbI
TJIaBHBIX TOATPYIII

MUKpPOJIadopaTopust
IIKOJIbHAS.
Hab6op peaktuBoB




Y4eOHO-MeTOAMYECKOE O0ecTiedeHHe Kypca XUMHH OCHOBHOI 0011e00pa30BaTeIbHOM HIKOJIbI

YMK «Xumus. 8 knacc»

YUEBHBIE MATEPUAJIbBI IS YYEHUKA

Xumus. 8 kiace/Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe obmectBo «M3marensctBo «IIpocBemenney;

2018 rox

METOANUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIS

- I'.E. Pymsurtuc, ®@.I'. ®enbaman Xumus. YueObHuk ais 8 kinacca. — M.: I[Ipocsemenune.2018 r

- A.M Paneuxuii JIunaktnueckuit Marepuan Xumus 8-9. M IIpocsemenne 2017 rog.

- BopoBckux T.A. Pabouas teTpans no xumun: 8 kinace: kK yaeonuky [.E.Pym3utuc., @.I'.®enpamana

- «Xumus .8knacey/ T.A.bopoBckux.- M.: U3garenbcTBo «Ik3amen»,2015.-158¢

- 'apa H.H. Xumus: ypoku B 8 kinacce: mocobue st yuurens. — M.: [IpocBerienne

- A.M. Paneukuii, Xumus. J{ugaktudueckuii marepuai. 8 - 9 kjaaccel: ocodue Juist yauTenen

0011e00pa3zoBaTenbHbIX yupexkaenuid. — M.: [IpocBemenue

- H.H. T'apa, H.W. I'abpyceBa. Xumusi. 3ajauHUK C «IIOMOIIHUKOMY. § -9 KJacchl: ocoOue /Ui yqaluxcs

0011e00pazoBaTeNbHBIX Yupexaenuid. -M.:[Ipocsemienune

- H.H.I'abpyceBa Xumus. PaGouas TeTpans. 8 kimacc: mocodue Ais ydamuxcsi 001eoopa3oBaTebHbIX

yupexaenui. — M.: [Ipocsenienue

YMK «Xumusa. 9 knacc»

Cnucok qumepamypbot Ona y4auiuxcs:
Y4yeOHMKH:
1. Pym3uruc I'.E. Xumust: 9 ki1.: yue0. s odeodpaszosar. Yupexaenuii / I'.E. Pymsutuc, @.I'. enpaman. — M.
[Tpocsemienne.2018rox 208 ctp
2. I'apa H.H. Xumus: 3agaunuk ¢ «nomornHukom»: 8-9 kinacest / H.H. T'apa. — M.: [Ipocsemienue

Cnucok numepamypul 014 neoazo208:
1. Pymsutuc I'.E. Xumust: 9 ki1.; yue06. st odmieodpasosar. Yupexaenuii / I'.E. Pymsuruc, ®.I'. deapaman. — M.
IIpocsemienue.
2. Tapa H.H. Xumus: 3agaunuk ¢ «momontaukomy: 8-9 kimaccsl / H.H. Tapa. — M. [Ipocsemenue.
3. I'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas nunus ydyeonukoB [.E. Pynsutuca, ®@.I'. ®enpamana. 8-9 xnaccsl/ H.-H. I'apa. — M.
[Ipoceemienue.
4. Papenkuii A.M. Xumus: nunaktaueckuit Matepuai: 8-9 kit. / A.M. Pageukwuii. — M.: [IpocsemieHue.



HNHTepHET-pecypcehl:
1. http://www.alhimik.ru. IIpeacraiensl ciaeayromnue pyOPHUKU: COBEThI aOMTYPUCHTY, YUUTEII0O XUMHH, CIIPABOYHUK (OYCHH OOJIbIIas
10100pKa TaOJMI[ M CIPABOYHBIX MATEPUAIOB), Beclasi XMMUsI, HOBOCTH, OJIMMITHA/IbI, KyHCTKamepa (Macca MHTEPECHBIX MCTOPUYCCKUX
CBEJICHUN).
2. http://www.hij.ru. XKypnaan «Xumus 1 )Kku3Hb» MOHATHO U 3aHUMATEIILHO PACCKa3bIBaeT 000 BCEM HHTEPECHOM, YTO IIPOUCXOIUT B HAYKE
U B MUPE, B KOTOPOM MbI KHBEM.
3. http://chemistry-chemists.com/index.html. DiexkTpoHHbIi KypHaT «XUMHKA U XHMHA», B KOTOPOM IPEACTaBICHO MHOXECTBO OIBITOB
110 XUMHH, 3aHUMATEIbHON HH(POPMAIIUH, TIO3BOJISIOIICH YBICUb YUCHHKOB 3KCIIEPUMEHTAILHOM YaCThIO MPEIMETa.
4. http://c-books.narod.ru. BceBo3moskHast tuTeparypa rmo XMMHH.
5. http://www.prosv.ru/. [Tocobust st yqanuxcsi, B TOM YKCJIE U JJIs OJArOTOBKU K uToroBoii arrecramuu (OI'D u EI'D), meTtoaudeckue
0COOMS 1S yUUTEs e, HayYHO-TOMYJIsIpHAst TUTEPATypa M0 XUMHH.

6. http://1september.ru/. XXypHan 1uist yaurenei 1 He TOJIBKO. BoJbIioe KomM4ecTBo paboT YUEHHKOB, B TOM YHCIIE U UCCIIEA0BATEIBCKOTO
Xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN MOPTAN CO CChUIKAMH Ha 00pa30BaTeIbHBIC CANTHI 10 XUMHH.

8. www.periodictable.ru. COopHUK crate 0 XMMHYECKHX JJIEMEHTaX, HJUTIOCTPHPOBAHHBIN SKCIIEPUMEHTOM.
9. bubmmoreka [{OK https://m.edsoo.ru

MarepuaibHO-TEXHHYECKOE o0ecnieyeHne KAaOMHeTa XMMUM:
Ilepeuens nabopamoprnozo 060pyooeanus, npu 6bINOJIHEHUU RPAKMUYECKUX PAOOmM N0 XUMUU 34 KYPC OCHOGHOU 00uiell WKOo1bl.
1.060pynoBanue:

. Oo6opynoBanne undponoii 1ad6oparopuu «Touka pocray.
. MuxkponabopaTtopusi XuMu4ecKas;

. MPOOUPKH CTEKJISIHHBIE;

. KOJIOBI KOHUYECKHE;

. CTaKaHbl CTEKJISTHHBIE Ha 50 MIT;

. MAJIOYKH CTEKJISTHHBIE;

. TPYOKH COCTUHUTEIbHBIE: CTEKIISTHHBIC, PE3HHOBBIC;

. pOoOKH PE3NHOBBIE;

. CIIMPTOBKH;

. MPOOUPKOIEPIKATEIIH;
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. HITaTUB Ja00PaTOPHBIIL;

. IITaTHUB JJISl TPOOUPOK;

. BOPOHKA CTEKJISTHHAS;

. ¢wibTp; O  CHOUYKH;

. acOecToBas ceTka; 0 JIyYHHKH.

2.PeakTHuBEL:

. KHCJIOTBI: COJISIHAsA, CepHast, a30THA;

. HIEJIOYN: THIPOKCHT HATPHUS, THIPOKCH]T KaJIbIIHS;

. ocHoBanwus: ruapokcun meau (I1) , ruapoxcun xenesa (111);

. COJNM: KapOOHAT Kaublius, XJjopun Hatpus, xiopua memu (II), Hurpar cepebpa, xmopua Oapusi, KapOOHAT HATPHS, XJIOPHUJ

IIOMUHUS, IEPMaHTaHAT Kalus, HUTPAT Kallus, MEIHBINA Kyrnopoc, cynbdar xenesa (I11), cynpdaT nunnka, cynepdocdar, ammuadnas
CEeJUTPA, MOYEBUHA
(kapOamu 1), XJIOPU KaJIUs, Cyab(haT HATPHUs, CHIIUKAT HATPUs, CYIb(PaT ATFOMUHUS,

. IIPOCTBIE BEUIECTBA: YIOJb, LIMHK, KEJIE30, AIFOMUHUNA, MarHUW, ME/1b, CBUHEL;
. CJIOXHBIE BEIIECTBA: MpaMop, caxap;
. WHAUKATOPBL;
. okcuabl: meau (1), okenn mapranna (IV);
3.0Oprannyeckue BEIECTBA:
. COJIM: aleTaT HaTpus, PEeHONAT HATPUs;
. KHUCJIOTBI: YKCYCHasl KUCJIOTa, MypaBbHHAasI KUCIIOTA, OJIEMHOBAS;
. CHUPTHI: 3TAHOJI, U30MIEHTUIIOBBIH, IIUIIEPUH, POTIAHOJI;
. 6eH30:1, (PeHOI; YIIIeBOABI: Kpaxmall, IIII0K03a, caxapo3a.
4. Mopenu:
. Habops! Mojieneit aToMOB Il COCTaBIIEHUS IAPOCTEPKHEBBIX MoJiesiel MoJiekyin; O Kpucrannnueckue pemerku coyen.
5.Y4eOHble MOCOOMS Ha MeYaTHON OCHOBE:!
. Ilepnonnueckas cucrema XuMH4eckux diaeMeHToB J.M1.Menneneesa;
. Tabnuna pacTBOPUMOCTH KUCIIOT, OCHOBaHMM coiieit; O DnekTpoxuMuyeckuit psii HanpsbkeHud metaiuio; O Habopsr Tabmun k
YpOKaM.
. Inekmponnvle uz0anus:

1. KommekT nudpoBbix 00pazoBaTeIbHBIX PECYPCOB.



OnekTponHas oudimoreka «IIpocBemenney. «Xumus. 8 kinacey. MynbTuMennitHoe yaeOHoe TocoOrue HOBOTo oOpasiia.
YyebHoe anekTpoHHoe n3nanne «Xumus (8-11 kiacc). BupryansHas mabopaTopus»

1C: Peneturop. Xumus.

CamoyunTtens. Xumus ais Becex — XXI. Pemenue 3anau.

IR

Komnrerotepnslie npesenrtanuu B popmare Ppt.

B kabuneme xumuu 06a3amenbHo 001)1CHA ObIMb AnmMeUKd, 8 KOMOPYI 6X00AM:
Kryt kpoBOOCTaHABIMBAIOIIMMI, pE3UHOBBIA — 1 MIT.

[1y3eipp ans nbaa — 1 wt. (runorepMuyeckuil naker — 1 mr.).

bunT cTrepunpHbIi, mupokuit 7 x 14 cMm — 2 .

bunT crepunbHbiii 3 X 5 ¢cM — 2 IT.

bunT HectepuibHBIN — 1 1IT.

Canderku cTrepuiibHbIe — 2 YII.

Bara crepunbHas — 1 nauka.

Nk~ LDdE

JlelikomacTelpb IKUPUHOM 2 ¢cM — | Karymika, 5 cM — 1 kaTymka.

. bakTepuMIHBIN JEHKOMIACTBIPh Pa3HbIX pazMepoB — 20 mT.

10. CrimproBoii pactBop noaa 5%-Herii — 1 ¢urakoH.

11. Boanslii pacTBOp aMMHaKa (HallaTbIPHBIN CIIMPT) B aMIysiax— 1 yiI.
12. PactBOp nepokcuaa Bonopona 3%-Hulit — 1 y.

13. I[lepmaHranat Kajausi KpucTauindeckuii — 1 yi.

14. Anansrus 0,5 r B Tabnerkax — 1 y.

15. Hacroiika Banepuansl — 1 yi.

16. Hoxxuurps — 1 mT.






