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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMHM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHON MPOrpamMmbl
OCHOBHOTO 00111eT0 00pa3zoBanus, npeacTtaBieHHbIX B PI'OC OO0, a Takxke Ha OCHOBE
dbenepanbHOl paboyeil MporpaMMbl BOCTIUTAHUS M C YIETOM KOHIICTIIIMH MPETOAaBaHuUs
yuebHOro mpenMera «XuMHus» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoii
denepanum.

[Iporpamma no XxumMuu Aa€T MpeicTaBlIeHUE O LETAX, O0IIel cTpaTeruu o0y4eHus,
BOCIIUTAHUS U Pa3BUTUS O0YUAIOIIUXCS CPEACTBAMHU YUEOHOTO MpeIMeTa, yCTaHABIUBAECT
00s13aTeNIbHOE TMPEIMETHOE COJAEpKaHue, NpeayCMaTpUBAET pacHpeiesieHue €ro Io
KJIaccaM U CTPYKTYPUPOBAHUE M0 pa3jiesiaM U TeMaM MPOTrPaMMbl IO XUMHH, ONPEIETseT
KOJIMYECTBEHHBIE W KAaYECTBEHHBIE XapPaKTEPUCTUKHU COAECPIKAHUS, PEKOMEHIYEMYIO
NOCJENOBAaTENbHOCTh  M3YYEHUS  XUMHM C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTO MpOoIecca, BO3PACTHBIX OCOOCHHOCTEU
00yyYaroIuXcsi, ONpeesieT BO3MOXHOCTH TpeaMeTa s peau3alnuu TpeOOBaHUM K
pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOIO
oO1ero oOpa3zoBaHus, a Takke TpeOOBaHUN K pe3yJbTaTaM OOy4eHHs] XUMUU HA YPOBHE
1esiel u3ydeHus: mpeaMeTa U OCHOBHBIX BUJIOB Y4€OHO-TTO3HABATEILHON NIEATEILHOCTH
00yy4aromerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWE XUMHHM CIY>KUT OCHOBOM It  (POPMHpPOBAHUSI  MHUPOBO33PEHHUS
oOy4aromierocsi, ero MpeJCTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT GOpMHUpPyEMbI€ XUMHUEH MPEJCTABICHUS O B3aMMOIIPEBPAICHUSX YHEPTUU U 00
ABOJIIOIIMU BEIIECTB B MPUPOJIE, O MyTSIX PEIIeHUs TI00aJbHBIX MPOOJIEM YCTONYHBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUYECKOW, MUIIECBOM M 3KOJOTHYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHECHMUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET pealiu3allii BO3MOXKHOCTEHM /i caMopas3BUTHS U (HOPMUPOBAHUS
KYJBTYPBI IMYHOCTH, €€ 00111e U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEM
oOyJarommxcsi,  HaBBIKOB ~ HUX  CAMOCTOSITEILHOM  y4eOHOM  JesATEeNbHOCTH,
DKCIIEPUMEHTAIBHBIX M HUCCJEJOBATENbCKUX  YMEHHM, HEOOXOIMMBIX KaKk B
MMOBCETHEBHOM XKU3HU, TaK U B MTPOPECCHOHATILHOMN JCSITEIBHOCTH;

3HAKOMHT CO CHelU(PUKON HAYYHOTO MBIIIJICHUS, 3aKIabIBAET OCHOBHI 11€JIOCTHOTO
B3IJIAJIa HAa EIUHCTBO TPUPOJBI M YEJOBEKa, SIBISETCS OTBETCTBEHHBIM JTalloM B
(bopMHUpPOBAHNY €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YyJarONuXCs;

Croco0CTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJl B IKOJIOTHYECKOE OOpa3OBaHHE
00yJaroImMXcs.



JlanHple HampaBieHHsT B OOYYEHHM XUMHH OOECIEUUBAIOTCSA CHEIU(PHUKOI
coJiep)KaHusl yueOHOro MpeaMeTa, KOTOPbIN SBISETCS MeJaroruuecku aganTHpOBAaHHBIM
OoTpakeHHeM 0a30BOW HAYKH XMMHUU Ha OMPEIEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuM Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHUS OPUEHTHUPOBAH Ha
OCBOEHME OOYyYaIOLUUMUCS CHCTEMbl I€pBOHAYAJIbHBIX IOHATUH XHMHH, OCHOB
HEOPraHWYeCKOM XMMHUU U HEKOTOPBIX OTIAEIbHBIX 3HAYUMBIX MOHITHI OpraHUYeCKOM
XUMUH.

CrpykTrypa coaepkaHusi IpOrpaMMbl IO XUMUU C(HOPMUPOBaHA HAa OCHOBE
CUCTEMHOTO0 noaxoza K e€ nydenuro. ComeprkaHue CKIAIbIBACTCS U3 CUCTEMBI IIOHATHN
0 XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATUN 0 XUMHUYECKOM peakiuu. O0e
OTU CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO MPUHLUITY NOCJIEIOBATENBHOTO Pa3BUTHUSA
3HAHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa J[. . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOMN CBSI3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMN BEIIECTB B paCTBOPaXx.

TeopeTnueckne 3HaAHUS PACCMATPUBAOTCA HA OCHOBE SMIIMPUYECKHU MOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJEA0BATEIBLHO OT OJAHOTO YPOBHA K JPYTrOMY,
BBIMOJHAS (DYHKIMHM OOBSICHEHMS] W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUA U
BO3MOXHOCTEW NMPAKTUYECKOTO IIPUMEHEHHUS U MTOJIyYEHUS U3Y4aeMbIX BELIECTB.

OcBoeHue nporpaMmbl 0 XMMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABIIONIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM NPUPOABL,
LIEHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IO3HAaHMs B Hayke. M3ydeHue
XUMHH TIPOUCXOJIUT C MPUBJICUEHUEM 3HAHUN U3 paHee U3yYEHHBIX YUEOHBIX MTPEIMETOB!
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccb» U «Duzuka. 7 Kinaccy.

[Ipy u3y4eHUM XUMHUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHUA OCHOB XMMHYECKOU
HAayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JEATEeIbHOCTH
YyeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MMPOBOW KyJbTyphbl. 3ajadya y4yeOHOro
npeaMeTa COCTOUT B (DOPMHPOBAHMM CHCTEMbl XMMHUYECKUX 3HAHMA — Ba)KHEHUIIMX
(akTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX TOJOKEHHUM, TOCTYMHBIX O00OIIEHUI
MHPOBO33PEHYECKOTI0 XapakTepa, A3blka HAyKH, B MPUOOILIEHUH K HAYYHBIM METOAAM
MO3HAHUS TPU U3YYEHUH BEUIECTB M XHUMHUYECKHX peakiuil, B (POpPMHUPOBAHUU U
pa3BUTUU TIO3HABATENbHBIX YMEHUW M MX MPUMEHEHHWU B Y4eOHO-IO3HABATEIbHON U
y4eOHO-HCCIIeI0BaTENIbCKON AESITETbHOCTH, OCBOEHUH MpaBuil 0€301macHOro oOpalieHus
C BEILIECTBAMHU B IOBCEHEBHOW KU3HU.

[Ipy u3ydyeHMM XMMHM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)kKHOE
3HaYeHHe NMPUOOPENN TaKue 11, KakK:



— (dopMHUpOBaHHE  HMHTEIUJIEKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAINpaBJIEHHOCTh O0YYEHHUS HA CHCTEMaTHYeCKOe MPHUOOIIEHUE O0ydYaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATEIIbHOW JIESITEIbHOCTH, HAy4YHBIM METOAAaM I[IO3HAHUA,
(bopMHUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHure yCIoBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OTbITa
pPa3HOOOpa3HOW JACSATENIbHOCTH, TO3HAaHUS M CaMOIIO3HAHHUSA, KIIOUYEBBIX HAaBBIKOB
(KITF0OUEBBIX KOMIMETEHIIMI ), UMEIOIINX YHUBEPCAIIBHOE 3HAUEHUE ISl PA3JIMUYHBIX BUOB
NEATEIIbHOCTH;

— ¢opmupoBanue oOmiel GyHKIIMOHATHFHOU U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH,
B TOM YHCJIC YMECHHI OOBSCHSITH U OLICHUBATH SBIICHUS OKPYIKAIOIIETO MUPA, UCIIOJIB3YSI
3HaHUSA M ONBIT, MOJYYEHHbIE NMPU H3YYECHUU XUMHUH, MPUMEHATh UX MPU PEIICHUU
po06sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM JCSATEIBHOCTH;

— (¢dopMupoBaHHE Yy OOYYaIOIIMXCS TYMAHUCTUYECKUX OTHOIIECHUM, MOHUMAaHUs
[IEHHOCTH XMMHWYECKUX 3HAHWM i1 BBIPAOOTKH SKOJOTUYECKU I1€JIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM NEATEILHOCTH B IEJISX COXPAHEHUSI CBOETO 37I0POBbS U
OKPY’KaroIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIO H
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIA U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OOGmee 4KCiIO 4acoB, OTBEACHHBIX ISl MU3YYCHUS XMMHUU Ha YPOBHE OCHOBHOTO
ob1iero oopazoBanus, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 Kitacce — 68 4acoB (2 yaca B HEJICINIO).



COAEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUK B )KU3HH 4YeJIOBEKA. XMMHUS B CUCTEME HayK. Tena u
BeliecTBa. du3nyeckre CBOMCTBA BeIIECTB. ArperaTHoe coctosiHue BeniecTs. [loHsTHE 0
METO/Iax MO3HaHUs B XuMuU. YucTele BenecTBa U cMecu. CriocoObl pa3iesieHus: CMECeH.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3IEMEHTHI. CUMBOJIBI XUMUYECKUX IJIEMEHTOB.
IIpocTeie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckass ¢opmyia. BaleHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOcuTenbHas aTtomMHas wmacca. OTHOCHUTENbHas
MOJIEKYJISIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEJUHECHHUH.

KonunuectBo BemectBa. Mosib. Mousipaas macca. B3auMocBsI3b KOoJIMuecTBa, Macchl
W 4YuClIa CTPYKTYpHBIX €JIuHHUIl BemiecTBa. Pacuérel mo ¢dopMynaM XUMHUYECKHUX
COCIMHECHUMU.

OU3NYECKUE U XUMUYECKHUE SIBJICHUA. XUMHUUYECKAs] pEAKIUSA U €€ MPU3HAKU. 3aKOH
COXpaHEHUs MacChl BEHIECTB. XUMHUYECKUEe ypaBHeHus. Knaccuduxamus XUMHUECKHX
peakiuii (COeTMHEeHMs, pa3JIOKEHUS, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOM TOCYJIOM, TMpaBwiaMu paboOTbl B JiabopaTopuui M
npuémMamMu oOpaleHusi ¢ J1a0OpaTOpHBIM OO0OpPYJOBaHUEM, HW3YYEHUE U OIKMCaHUE
(bu3HUecKuX CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOMIOJCHUE (PU3UUYECKUX
(T1aBieHUE BOCKA, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYINKE, KAUTIEHUE U KOHJEHCALIHs
BOJbI) W XUMHYECKUX (TOpEHHE CBEYM, MPOKAJMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICCTBHE MeJia C KUCIOTOM) SIBICHHM, HAONIOJCHHE W OINKCAaHWE MPU3HAKOB
NPOTEKaHUST XUMHUYECKUX peakiuid (pas3loKeHHe caxapa, B3auMOJCHCTBHE CEpPHOM
KHUCIIOTBI C XJIOpHIIOM Oapwusi, pasnoxkenue runpokcuga menu (ll) mpu HarpeBanuw,
B3auMOJIeHcTBHE kene3a ¢ pactBopoM conu meau (Il), uzydenue crnocoboB pazaeneHust
cCMeceil: C TMOMOIIbI0 MarHuta, ¢QUIBTPOBAHUE, BbIMAPUBAHUE, JAUCTUIUISINUA,
xpomatorpadus, TPOBEJIECHUE OUYMUCTKU TMOBApPEHHOW COIM, HAOJIOJICHHE W ONHUCAHUE
pEe3yJAbTaTOB MPOBEACHUS OMbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MaccChl,
co37laHue MoJieiel MOJIeKyJ T (IIapOCTEPKHEBBIX).

Ba:xHeiimue npeacTaBuTe I HEOPraHUYECKUX BelECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopog — 3JeMEHT M TIPOCTOE
BelecTBO. Haxoxaenne Kuciopona B mpupoje, Gu3nueckrue U XUMHUYECKHE CBOWCTBA
(peaxmuu ropenust). Oxcunsl. [Ipumenenue kucnopoaa. CriocoObl OTyYEeHHs KUCIOPOIa
B jabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopoT kuciopoma B mpupome. O30H —
aJUIOTpONHAs MOU(PUKAIINS KUCIOPOa.



TemnnoBoii 3¢(heKT XUMHUUECKON peaklny, TEPMOXUMUYECKUE YPaBHEHHs, IK30- U
SHJOTEPMUYECKHUE peaKkuu. TOmINBO: Yyrojib U ME€TaH. 3arpsi3HEHUE BO3/lyXa, YCUICHUE
MapHUKOBOTO 3 (PeKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonmopon — snemeHT M mpocroe BemecTBo. HaxoxIeHwe Boaopoda B IPUPOJE,
du3nueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, crocoObl moiayueHus. Kuciorsel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Bona kak pactBopurens. PactBopbl. HacellieHHbie 1
HEHACBILIEHHBIE PACTBOPBI. PacTBOpMMOCTH BeliecTB B Boje. MaccoBasi 10Jisl BEIIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BOAbl. OcHOBaHuA. Poiib pacTBOpOB B MPHUPOJE U B
KU3HU 4YesioBeka. KpyroBopoT BOjbI B MpUpOE. 3arpsi3HEHUE MPUPOIHbIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmyeckux coenuHenuid. Oxcunpl.  Knaccudukanms
OKCHJIOB: cojieo0pasyromnue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HecosieoOpasyromue. Homenknarypa okcuaoB. dusmyeckne M XUMUYECKHE CBOWCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanusi. Knaccudukaiys OCHOBaHUM: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3MyecKMe€ W XHUMHUYECKUE CBOWCTBA OCHOBAaHUM.
[Tomy4yeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus xucmor. Homenkimarypa kucinor. ®Dusnueckue Hu
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MeTaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Howmenknatypa coseil. ®dusnueckue M XUMHYECKHME CBOICTBA COJIEH.
[Tomyuyenue couei.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OMPEEIICHUE COJEpkKaHUA KUCIOpoJda B BO3MAyXE, MOJy4YEeHHUE,
coOupaHue, pacrlo3HaBaHWE W U3YYEHHE CBOMCTB  KHCIOpOAa, HaOIto/IeHne
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBHUS BO3HUKHOBEHHS U MPEKPAIICHUS
ropenus (moxapa), O3HaKOMJIEHHE C oOpa3llaMu OKCHIOB M OIMCAHHE HX CBOMCTB,
MOoJy4yeHHe, COOMpaHHue, paclo3HABAaHUE W M3Yy4YEHUE CBOMCTB BOJOpojJa (FOpEHHE),
B3auMojielicTBue Bojopoga ¢ okcugoM wmeaw  (II)  (BO3MOXKHO HCIOb30BaHUE
BUJIEOMATEPUATIOB), HAOMIOZCHUE OOpa3IOB  BEIIECTB KOJUYECTBOM |  MOIb,
UCCJIeIOBAHUE OCOOEHHOCTEW pPACTBOPEHUSI BEIIECTB C PA3JIMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MacCOBOU J0JIEN paCTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHUE BOJIbI C METAJJIaMU (HATPHEM U KaJiblIieM) (BO3MOXKHO MCIIOIb30BaHUE
BUJICOMATEPUATIOB), HCCIEAOBAaHUE OOPa3l0B HEOPTaHWYECKUX BEIIECTB PA3THUHBIX
KJIACCOB, HAONIOZICHUE W3MEHEHMsSI OKPACKM WHJIMKATOPOB B PACTBOpAX KHCIOT U
niesnioveit, u3yuenue BzaumoeicTBusa okcuna menu (1) ¢ pactBopom cepHOW KUCHOTHI,
KUCJIOT C METAJUIAMU, PEAKLIUI HEUTPAIU3ALINY, [T0JyYEeHUE HEPACTBOPUMBIX OCHOBAaHUM,



BBITECHEHUE OJTHOI'O METaJlla IPYTUM M3 PacTBOPA COJIH, PEIIECHUE DKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxxnenime Kiaccel HEOPraHMYECKUX COCTUHEHUN.

Hepuoaunyeckui 3akoH u Ilepuoanueckas cucreMa XUMHYECKUX dj1eMeHTOB /1.
N. MengesneeBa. Crpoenune aroMoB. XuMHYeCKassi CBs3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKIMHU

[lepBble MONBITKH KIACCU(PUKALMK XHUMHYECKUX 3JeMeHTOB. lloHsTHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILIETOYHBIE U HIEIOYHO3EMEIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE
raspl). JI€MEHTBI, KOTOpbIE 00pa3yloT aM(pOTEPHBIE OKCUABI U TUIAPOKCUIBL.

Ilepuonnueckuit 3akoH. Ilepumommueckas cucrema xumudeckux siaeMmeHToB /1. U.
MenneneeBa. Koporkonepuognas wu jummHHomnepuonaHas ¢opmbl Ilepuonnyeckoit
cucTeMbl XUMH4eCcKux dseMeHToB 1. . Menneneesa. [lepnoasl u rpynmnsl. Gusnyeckui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suep. M3oronel. Onektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aToMOB MepBbIX 20 XxuMuyeckux 3iaemMeHToB [lepmomuueckoit
cucrembl J[. M. MeHnneneeBa. XapakTepUCTHKA XMMHUYECKOTO OJJIEMEHTAa IO €ro
nonoxxenuto B [leprnonnueckoit cucreme /1. U. Menneneena.

3aKOHOMEPHOCTM  HM3MEHEHUS paanyca aTOMOB XHMHYECKHX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOJAM.

3nauenue llepumoanueckoro 3akoHa W Ilepuonuyeckoll CHCTEMBI XMMHYECKHUX
AJIEMEHTOB JUIS Pa3BUTHA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuueckass  cBsi3b. KoBasieHTHas  (MoJisipHasi W HENOJSIpHasl)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucneHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE peakuuu. lIponeccer
OKHCJIEHUS M BOCCTAHOBJICHHsI. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oO0Opa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUAA IMHKA C pacTBOpPaMM KHUCIOT M IIEJI0YEH, IPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEakUui (TOpeHHeE,
peaKIuu pa3oKeHUs, COSUHEHHUS).

Mesicnpeomemmuoie cea3u

Peasmzannst MeXNpeIMETHBIX CBA3€d NPU H3YYEHUM XHMHM B 8 Kjacce
OCYILIECTBIISICTCS. Yepe3 HCMOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO--HAYUHBIX MOHSITHM,
TaK U IOHATUH, SBIAIOIIMXCS CUCTEMHBIMU I OTAEJIBHBIX IPEAMETOB €CTECTBEHHO--
HAay4YHOT'O IIMKJIA.

OO01re ecTeCTBEHHO--HAYYHbIE TOHATHUS: HAYYHBIN (haKT, TUNOTE3a, TEOPHs, 3aKOH,
aHaJu3, CHUHTe3, Kiaccu(uKauus, NEpPUOAUYHOCTb, HAOMIOACHUE, HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHNUE.

@dusuka: Marepus, aToM, DJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsj, BEUIECTBO, TEI0, OO0BEM,



arperaTHOE€ COCTOSIHME BEIeCTBa, Ta3, (PU3MUYECKHE BEIMYWHBI, SAUHUIIBI W3MEPCHUSI,
KOCMOC, TUTaHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpaNbl, TOPHBIC IOPOJBI, MOJIE3HEIC
MCKOTIaeMBbIE, TOTUTUBO, BOJTHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKus

[lepuomnueckuid 3akoH. llepronnueckas cucreMa XUMUUYECKUX djieMeHToB J[. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KA, KABIUI U UX COEAUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B lleproanyueckon cHCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUUECKON CBA3U. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKA W BUJIA
XUMHUYECKOU CBS3H.

Knaccudukanuss uw HOMEHKJIATypa HEOPraHMYECKHUX BEMIECTB. XUMUYECKHUE
CBOWCTBA BELIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCaM HEOPraHMYECKUX COCIUHEHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XMMUYECKUX pEaKIHUil MO pa3iMYHbIM MpU3HaKaMm (10 YUCITY |
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEILUIOBOMY 3(PPEKTy, MO M3MEHEHUIO
CTETICHEW OKHUCJICHUSI XUMHUYECKUX »OJEMEHTOB, IO OOpaTUMOCTH, IO YYacCTUIO
KaTanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[TonsitTue o0 ckopoctu XuUMHUuYecKoW peakiuuu. [loHstue 00 o0O0paTUMBIX U
HEOOpaTUMBIX XHMHUYECKUX peakuusx. [loHSTHE O TOMOTE€HHBIX U TeTEepPOTeHHBIX
peakuusx. I[lonsitue o karanmse. I[loHsTHE O XMMHMYECKOM paBHOBeCHMU. DaKTOPHI,
BIIASIFOIIME HA CKOPOCTh XUMUYECKOUN PEAKIIUU U MOJIOKECHUE XUMUYECKOTO PABHOBECHS.

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peaknuu. CocTaBlieHUE YPaBHEHUN OKHUCIUTEIbHO--
BOCCTAHOBUTEIBHBIX PEAKIU C UCIOIB30BaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopust SAEKTPONUTHYECKONW THUCCOLMALMU. OJIEKTPOJIUTHI W  HEDJIEKTPOJIUTHI.
Katnonsl, anHumoHbl. MexaHW3M JAUCCOLUMAIMA BEIIECTB C PA3IMYHBIMU BHIAMU
XUMUYeCcKoi cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CJIa0bIe SJICKTPOJIUTHI.

Peakiuu wonHoro oOMeHa. YCJIOBHS MPOTEKAHUS pPEAKIUid HWOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIC MOHHbIE YpaBHEHUS peakiuid. CBOWCTBA KUCIIOT, OCHOBAaHUU U
COJIEM B CBETE MPEACTABICHUN 00 AJIEKTPOJMTHUUECKON auccoruaiuu. KadecTBeHHbIE
peakunu Ha UOoHBL. [IoHSATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJESMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILIECTB
— METaJUIOB M HEMeTasuioB (rpadura U aaMmasa), CI0KHBIX BELIECTB (XJIOpUAA HATpHUs),
UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTM XHWMHYECKOM pPEaKkiuMh OT BO3JICUCTBHS



pa3auyYHbIX (PAKTOPOB, HCCIEAOBAHUE HIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
Ipolecca IUCCOLUAlUU KHUCIOT, EN0oYed U Cojed (BO3MOXXHO HCIIOJb30BAHHE BHJIEO
MaTepHualoB), IPOBEICHHUE ONBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKUA NMPOTEKAHUS PEAKIIHMA
MOHHOTO oOMeHa (0O0pa3oBaHME OCajKa, BbIIEICHHUE ra3a, 00pa3oBaHHUE BObI), ONBITOB,
WITIOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (rOpeHue,
pEaKMK pa3JIOKEHUs, COCAUHEHUs), PACIIO3HABAHUE HEOPraHWYECKUX BEIIECTB C
MTOMOILIBIO KAYECTBEHHBIX PEAKLM Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/a4.

HemeTa/uuibl U X coeJUHEHUS

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
cTeneHu okuciaeHus. CTpoeHue u (pu3nIecKrue CBOMCTBA MPOCTHIX BELIECTB — IaJOrEHOB.
XHUMHUYECKHME CBOMCTBa Ha MNpuMepe xJyopa (B3aUMOJEHCTBHE C METaJUIaMH,
HEMeTaJUIaMH, eroyamMu). XsopoBojgopoa. CossiHasg KHCIIOTa, XUMHYECKHE CBOWCTBA,
[OJIy4EeHHE, NMPUMEHEHHe. JlefCTBrE XJIOpa U XJIOPOBOJIOPOAA HAa OPTaHU3M YEJIOBEKa.
Bakneiimye xJIOpUIbl ¥ UX HaXO0XKJICHNE B IPUPO/JIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE cTeneHu okuciaeHus. CTpoeHune U (pU3nYecKre CBOMCTBA MPOCTHIX BEILIECTB
— KHCIIOpoAa W cepbl. AJIOTPONHbIE MOAU(UKAIIMN KUCIOpoAa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOJI, CTpOCHUE, (U3NUECKUE U XUMUYECKUE cBoWCTBA. OKCHIbI
Cepbl Kak MpEACTABUTENIN KHUCIOTHBIX OKCHAOB. CepHas Kuciaora, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA (0OIIME KaK MPEACTABUTENS Kilacca KUCIOT U CIEUH(PUUECKUE).
XVWMHUYECKHE pEeaKIMH, JIekKAlMe B OCHOBE IPOMBIIUIEHHOTO CHoco0a MOJyYeHHs
cepHoi KucaoThl. [IpuMenenne cepHOi KUCnoThl. Coau CEpHOUM KHMCIIOThI, KAYECTBEHHAs
peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COeTMHEHUI B TPUpOe. XUMUYECKOE
3arpsi3HEHUE  OKpPY)KaloIleW cpelbl COSAMHEHUSAMHM Ccepbl  (KUCIOTHBIE O,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUS.

O6mas xapakrepuctuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, paclpoCTpaHEHUE B MPHUPOAE, PU3NUYECKUE U
XUMHUYecKrue cBoicTBa. KpyroBopor aszora B mpuponae. AMMHUAK, €ro (usnueckue u
XUMHUYECKUE CBOMCTBA, MOJyYyeHUe W npumeHeHne. Coau aMMOHMS, UX (PU3HYECKHE U
XUMHUYECKUE CBOWCTBA, NpuMeHeHHe. KadecTBeHHass peakuuss Ha HOHBI AMMOHHSL.
A30THas KuClOTa, €€ MmoJlydeHHue, QU3HUYEeCKMe M XUMHUYECKHME CBOMCTBa (00IIMe Kak
OpeaCcTaBUTeNs Kiacca KUCIOT U crneunduueckue). Mcnonb30BaHue HUTPATOB U COJIEeH
aMMOHHMA B KAaueCTBE MHUHEPAJBHBIX yHO0OpeHud. XuUMHUYECKOoe 3arps3HeHue
OKpYXalollel Cpelbl COCTUHEHUSIMH a30Ta (KUCIOTHBIE JT0KAM, 3arpsi3HEHHE BO3/yXa,
nouBbl U BoJoE€MOB). Docdop, amnorponnHsie Mogudukanuu docdopa, Guznyeckue u
xumudeckue cBorictBa. Oxcupa dochopa (V) u docdopnas kucnora, Guzndeckue u
XUMHUYECKHE CBOilcTBa, monyueHue. Mcenonb3oBanue ¢QocharoB B KadecTBe
MUHEPATBHBIX Y0OPEHU.

O6mas xapakrepuctuka 31emMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE  CTENEHW  OKHCIECHUS.  YTIIepol,  aUIOTPONHble  MOAU(UKALNH,



pacpocTpaHeHue B TpUPOAe, (U3MUECKHME M XUMHYECKHE CBOMCTBA. AjcopOrus.
KpyroBopot yraepoaa B mpupozae. Okcuasl yriaepoaa, ux (QpU3M4ecKue U XUMHUECKHE
CBOMCTBA, JICHCTBUE HA KUBBIE OPTAHU3MBI, [TOJIyYEHUE U IPUMEHEHUE. DKOJIOTUYECKUE
npoOJieMbl, CBA3aHHbIe ¢ OokcuaoM yriaeponaa (1V), rumoresa ri1o06anbHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIM 3(deKkT. YrojgpHas KUCIOTa U €€ COoJu, UX (QU3NYecKue u
XUMHUYECKUE CBOMCTBA, MTOIyYeHUE U IpuMeHeHue. KauecTBeHHas peakiys Ha KapOoHaT-
nonbl. Mcnonp3oBanue kapOoOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3S1CTBE.

[lepBoHavasibHbIE TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoja (METaH, 3TaH, ATHJIEH, alleTWICH, 3TaHOJ, TIJIMIIEPUH, YKCYCHas KHUCJIOTa).
[IpupoaHble HCTOYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY M IPOMBITIUICHHOCTH. [ToHSATHE 0 OHOTOTHYECKH
BAXXHBIX BEIIECTBAX: >KMpax, Oejkax, YIJeBoJlax — M WX POJU B >KU3HH YeJIOBEKa.
MarepuaibHOE €JUHCTBO OPIraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usznyeckne U XMMUYECKHE CBOWCTBA, MOJIYYEHUE U NPUMEHEHUE.
Coenunenusi kpeMHusi B npupoze. OOuue npeacraBieHus 006 okcuae kpemuus (1V) u
KpeMHHEeBOW Kkuciore. CHIMKaThl, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxkneiiime CTpouTelbHblE MaTepualbl: KEpaMuKa, CTEKJIO, LIEMEHT, O€TOH,
xene300eToH. [Ipobnembl 0€30MacHOrO MCHOJB30BAaHUSI CTPOUTEIBHBIX MAaTEpHUAJIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIAHOM KHUCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEaKlWi Ha XJIOPUA-WUOHBI W HAOIIOJICHHE TPU3HAKOB HX
POTEKaHMs, OMBITHI, OTpaKaKOIIKNE (QU3NUECKUE U XUMHUYECKHUE CBOWMCTBA TaJIOTCHOB U
UX COEIUHEHUN (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpa3naMu  XJOpusioB (TaJOTEHUJIOB), O3HAKOMJIEHHWE ¢ oOOpas3laMu cepbl U eé
COCIMHEHUSIMU (BO3MOYKHO HMCIIOJIb30BaHME BUICOMATEPUAJIOB), HAOIOJCHHUE Tpoliecca
oOyriIvMBaHMs caxapa Ioj| ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, H3yUYCHHE
XUMHUYECKUX CBOMCTB pPa30aBIEHHOW CEpHON KHUCIOTHI, MPOBEICHHE KaueCTBEHHOMN
peakuuu Ha cyib(ar-uoH U HaOMIOJIEHHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C
¢uznueckumMu  cBoiicTBaMu  a3oTa, (Gochopa U HX COCAMHEHUH  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OOpa3iaMu a30THBIX U (HOChHOPHBIX YAOOPEHH,
MoJIlyueHue, coOMpaHue, paclio3HaBaHWE W HW3YyYEeHHE CBOMCTB amMMHaka, MpPOBEACHHE
KaueCTBEHHBIX pEakUUid Ha MOH aMMOHHUS U (PocaT-UOH U HU3yYEHUE NPU3HAKOB X
IIPOTEKaHUsl, B3aUMOJACHCTBUE KOHLICHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEABIO
(BO3MOHO MCHOJIB30BAHUE BHJIEOMATEPHAIIOB), M3YYEHUE MOJENIEN KpPUCTATUIMYECKHX
pem€Tok anMmasa, rpaduta, ¢yiiepeHa, O3HAKOMJIEHHE C TMPOLECCOM aacoponuu
PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOWCTBOM IPOTUBOrasa,
NOJIyueHHe, COOMpaHue, pAaclo3HABAaHUE M H3YyYEHHUE CBOMCTB YIJIEKHUCIOrO rasa,
OPOBEICHUE KAYECTBEHHBIX pEaKIuid Ha KapOOHAT M CHJIMKAT-UOHBI M HU3Yy4YCHHE



MPU3HAKOB WX  IPOTEKaHUs, O3HAKOMJIEHME C  MOPOAYKIMEH  CHIMKATHOU
MIPOMBILUIEHHOCTH, PpELIEHUE >SKCIEPUMEHTANbHBIX 3adady 1o TeMe «Baxueinme
HEMETAJUIBl U UX COCAMHEHUS.

MeTajlIbl M X COCAUHEHHS

OOmias XapakTepUCTUKAa XUMUYECKUX HJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU HX
nonoxxeuus B llepmonnueckon cucreme xumuueckux snmeMmeHToB J[. M. Menneneesa u
cTpoeHusa aroMoB. CTpoeHue MeTauioB. Meraminueckass CBSI3b M MeETaJNIMYecKas
KPUCTAJUIAYECKAs] PEIIETKa. OJIEKTPOXMMMYECKUN PsAJ  HAlPSOHKEHUHM  METaJUIOB.
du3nyecKkrue 1 XMMUUECKHE CBOMCTBA MeTAJIIOB. O0I1IKe criocoObl OTYyYEHUS! METAILIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl
(cTamb, yyryH, JIOPAIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTayibl: ToNokeHue B llepuogudeckoil cUCTEME XUMHUYECKUX
anemeHtoB JI. W. MenneneeBa, CTpoeHME HMX aTOMOB, HAaXO0XJCHHE B IPUPOJE.
dusnyeckue M XUMHUYECKHE CBOWCTBa (Ha mpumepe Harpus U Kanus). Okcuasl U
TUAPOKCUJIBI HATPUA U Kaius. [I[puMeHeHre neoYHbIX METANIOB U UX COEAMHEHUM.

[I{eroyHO3€MENBbHBIE METAJUIBI MArHUM U KaJbLHW: MOJNOXKeHue B llepunonnueckon
cucteMe XxuMuueckux 3iemMeHToB [[. . MenneneeBa, CTpoeHME UX aTOMOB, HAXOXJICHUE
B npupoje. Pusnueckue M XUMHUYECKHE CBOMCTBA MarHus M Kaiablus. Baxseimmne
COCIUMHEHUS KanblMsg (OKCUA, THAPOKCHI, coiin). JKECTKOCTh BOJBI U CIOCOOBI €€
YCTpAHEHHUSI.

AroMuHHAN: TTON0KeHHE B llepuonndeckon cucteMe XuMUIecKux 3ieMeHToB [1. 1.
MeHpeneeBa, CTpOCHHE aTOMa, HAaxOXKJEHHE B mpuponae. PU3NYECKHEe U XHMHUYECKHE
CBOIcTBa amoMuHus. AM(pOTEpHbIE CBOIICTBA OKCH/IA U TUAPOKCUAA aTFOMUHUS.

Keneszo: monoxenue B [leproamueckor cucreme xumuueckux syeMeHToB [l. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKJeHUE B mpuponae. PuU3nyeckrue M XUMHUYECKHE
cBoMcTBa xene3a. Oxcunapl, ruapokeuabl U conu xenesa (1) u xxenesa (I1l), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHUE ¢ O0pa3laMyd METAJUIOB U CIUIABOB, MX (PM3MUECKMMHU CBOWCTBAMH,
U3YyYEHUE  pe3yJbTaTOB  KOPPO3UM  METANIOB  (BO3MOXKHO  HCHOJIb30BAHHE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJEHCTBUS OKCHUJIA KaJblUs U HaTpUs ¢ BOAOU
(BO3MO>HO HCIIOJIB30BAaHNE BHJIEOMATEPUAIIOB), UCCIIETOBAHUE CBOWCTB JKECTKOW BOJBI,
Ipoliecca TOPEHUS Keje3a B KUCIOpoie (BO3MOKHO HCIOJIb30BAHUE BUEOMATEPHUAIIOB),
PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMN HA UOHBI: MAarHUs, KaJdblUs, aTIOMUHMS,
nuHka, kenesa (I1) m xeneza (l1), menu (Il), HaGmrogeHue u omnucaHue MPOIECCOB
OKpalllMBaHUs IJIAMEHW MOHAMM HATpHsl, Kajaus U Kajablus (BO3MOKHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIOB), HCCIIE0OBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U
TMAPOKCHIA [IMHKA, PEUIEHHE SKCIEPUMEHTANBHBIX 3a1ad 1o TeMme «Baxueimme
METaJJIbl U UX COCTUHEHUSI.

XHMHS M OKPYKAKOLIAA cpela



BemecTtBa um wmarepuansl B IOBCEIHEBHOM JKM3HM 4YeJlOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momoms mnpu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpyXaroulel cpenpl (IpelenbHas —JOIyCTHMast
KOHIIeHTpauusi Bemiects, Aanee — [I/IK). Ponp XuMum B pelieHuM 3KOJOTMYECKUX
npoOsem.

Xumuueckuii IKCnepuMenm:

u3ydyeHne oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, IIOJUMEPHBIE
MaTepuabl).

Mesxcnpeomemmnunie ceasu

Peasmzanmst MeXNpeIMETHBIX CBA3€H INpPU H3YyYCHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK
U TOHATHH, SBISIOIIMXCA CUCTEMHBIMHM JUISI OTACJBHBIX IIPEAMETOB €CTECTBEHHO--
HAy4YHOI'O LUKIIA.

OO01re ecTecCTBEHHO-HAy4YHbIE MTOHATHUS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalIM3, CHUHTE3, Kiaccuukanus, NEePUOJUYHOCTb, HAOIIOACHUE, HSKCIEPUMEHT,
MOJEIIMPOBAHUE, W3MEPEHHE, MOJIEb, SBJICHUE, IMAPHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepHUaJIbl.

@dusnka: Marepus, aroM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUNA 3apsi, MPOBOJHHUKH, MOJYNPOBOIAHHKH,
TURIIEKTPUKH, POTORIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpUCTalNIMYecKas pemérka, CIUIaBbl, (U3NUEcKUe
BEJIUYMHBI, €JIWHMUIBI H3MEPEHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnre.

buonorusa: ¢orocunTes, napixanwe, Ouocdepa, HKOCUCTEMA, MHUHEPAIbHBIC
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpPANbl, TOPHBIE IMOPOJIbI, IOJE3HBIC
MCKOITa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOEHUS MPOrPaMMbl OCHOBHOT'O 00IIEro 0Opa30BaHHUs
JOCTUTAIOTCST B Xoj€ OOydYeHHs XHMHHM B €IUHCTBE Y4YeOHOM M BOCHUTATENHHOU
JESTENIbBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUNCKUMHU COLIUOKYJIBTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE ITpaBUJIaMU 1 HOpMaMu
MOBEJICHUS U CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUs, CAMOPA3BUTHSI M COLIMATIN3AIUH
0o0yyarommxcs.

JIn4HOCTHBIE pe3ynbTaThl OTpaXaroT TOTOBHOCTb oOyJaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMON MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMN M pacIIUpEeHHE
OMBITA ACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOUIIEHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HacCJEeINI0, IOHUMAHMS 3HAaYEHUSI XUMUYECKON HAYKU B )KU3HU COBPEMEHHOIO
oOmiecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHOM uUHpopManued O MepeloBbIX
JOCTHKEHHUSAX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWMMHH, 3aUHTEPECOBAHHOCTU B
Hay4YHbIX 3HAHUAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHHUSL:

IPEICTABIICHNS O COUMAIBHBIX HOPMaX U IIpaBUiIaX MEKINYHOCTHBIX OTHOLIEHUH B
KOJJIEKTUBE, KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B  OOLIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKON U APYTUX BHUAX JNEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JI€ATEIBbHOCTH  TMPU  BBINOJHEHUH  YUYEOHBIX,
MMO3HABATEJIbHBIX 33/1a4, BHIMOJHEHUU XUMHUYECKUX HKCIIEPUMEHTOB, CO3IaHUH Y4E€OHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aWMOIIOHMMAHUIO M B3aMMONOMOIIM B IIPOLIECCE ATOU
y4eOHOU AEsITeNbHOCTH, TOTOBHOCTH OLEHUBATh CBOE IOBEJIEHUE U IOCTYIKH CBOHUX
TOBapHILEd C TMO3UIHMH HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHNS:

MHUPOBO33PEHYECKUE MPEICTABICHUS O BELIECTBE M XUMHUYECKOH pEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTaBIIAIOIIME OCHOBY
JUISl TIOHUMAaHHUS CYIIHOCTH HAYYHOW KapTUHBI MHpA, MPEJCTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBA3SIX YEIOBEKa C MPUPOJHON Cpenoid, o
POJIM XMMUU B TO3HAHWUU 3TUX 3aKOHOMEPHOCTEN;

ITI0O3HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA MOJYyYEHNE HOBBIX 3HAHUH 110 XUMUH,
HE0OXO0UMbIe Il OOBSICHEHUs HAOJI0JaeMbIX MPOLIECCOB U SIBJICHUI, O3HABATEIBLHOM,
MH(OPMAIIMOHHON U YNUTATEIbCKON KYJIbTYPhl, B TOM YUCJIE€ HaBBIKOB CAMOCTOSITEIbHOM
paboThI ¢ y4eOHBIMH TEKCTAMM, CIIPABOYHOMN JTUTEPATYPOM, TOCTYIIHBIMU TEXHUUECKUMU
CpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTU;



MHTEpPEC K 00YyUYEHUIO U MO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTD
K caM000pa30BaHUIO, MPOEKTHOM U MCCIEI0BATEIbCKON JEATEIbHOCTH, K OCOBHAHHOMY
BBIOOPY HAMpPaBIECHHOCTU U YPOBHSA 00y4EHHUS B JaIbHEUIIIEM;

4) hopMUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HAHHUE ILIEHHOCTH XW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3[I0POBBIN 00pa3 >KMU3HU, OCO3HAHME IMOCIEACTBUI U HENPUSATUE BPEIHBIX
npuBblYeK  (YMOTpEOJIEHUsI  alKOroJisi, HAPKOTHUKOB, KypeHHUs), He0o0X0IuMOCTU
coOroieHNs TpaBwil 0€30MaCHOCTU MPU OOpaIeHUH C XMMHMUYECKHMH BEIIECTBAMU B
OBITY U pEeaJIbHON KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY HM3y4YeHHUIO Tpodeccuit M Tpyda pa3iIduyHOro poja,
YBaXEHUE K TPYyAYy M pe3yjbpTaTaM TPYJIOBOH AEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE
OPUMEHEHHUSI MPEIMETHBIX 3HAHUN MO XMMHM, OCO3HAHHBIM BBIOOp MHAMBHIYabHOM
TPACKTOPUM MPOJODKEHHMsI 00pa3oBaHUS C YUYETOM JIMYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTH K XUMHH, OOILECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEW, YCHEIIHOW
MPO(QECCUOHAIBHOM JIEATETbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBAThCS B MPO(ECCUOHAIBHOU CPEJIE;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOLICHHE K MPUPOJE KaK MCTOYHUKY JKU3HM Ha
3emile, OCHOBE €€ CYLIECTBOBAaHMS, MOHUMAHUE LIEHHOCTHU 3JI0POBOrO0 M OE30MaCHOrO
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/I0pOBbIO, OCO3HaHHE IIEHHOCTH COOJIOACHUS MPaBUI OE30MaCHOTO
MOBEJICHUS NP paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYallUsIX, YTPOXKAIOIIUX 30POBBIO U
JKU3HU JIIOIEH;

CHOCOOHOCTH TPHUMEHSTh 3HAHMS, TMOJy4yaeMble IPU HU3YYEHUU XUMUHU, IS
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEH NPUPONHOW CpENOW, IJIs TOBBILICHHUS
YPOBHS KOJOTHMYECKON KYJIbTYPhl, OCO3HAHMSI TJI00AIBHOIO XapakTepa 3KOJOTHYECKUX
npobsieM M TyTed HX pelIeHHs MOCPEICTBOM METOIO0B XUMHUH, HKOJIOTMYECKOTO
MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U
COLIMAJIbHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaIMETHBIX  PE3yJbTaTOB  BBIACISAIOT — 3HAYMMBIE  JUIS
(opMupOBaHHsS MHPOBO33pPEHHsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHs, NPUHIUII,
runoresa, (paxr, cucrema, mpouecc, IKCIEPUMEHT U APYroe.), KOTOpble UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX NMpeAMEeTax M IMO3BOJISIOT HAa OCHOBE 3HAHMM M3 ITHX
npeaIMeToB (OpMHUPOBATH MPEACTABICHUWE O LEIOCTHOW HAyyHOW KapTHHE MHupa, U
yYHHUBEpCajdbHble  y4ueOHble  JeHCTBUS  (TO3HABaTellbHbIE, = KOMMYHUKATHBHBIE,
pEeryJlaTUBHbIE),  KOTOphle  oOecrneuuBarOT  (POPMHUPOBAHHME  TOTOBHOCTH K
CaMOCTOSTENIbHOMY IJIAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHON AEATENbHOCTH.



Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jornyeckue 1efcTBUA:

YMEHUSI MCHOJb30BATh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOECHUU 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKHX IOHATUN (BBIACNIATh UX XapaKTEepHbIC NPU3HAKH,
yCTaHaBIMBAaTh B3aUMOCBSI3b C JPYTMMM MOHSTHSMM), HCIIOJNb30BaTh MOHITHS JIs
OOBSICHEHHSI OTACNbHBIX (DaKTOB W SBJICHHM, BBHIOMpPATh OCHOBAHUS M KPUTECPUH IS
KJacCU(PUKAMKA XUMHUYECKUX BEIIECTB U XWMHUYECKUX pPEakiui, YyCTaHaBJIUBATbH
NPUYUHHO-CJIE/ICTBEHHBIE CBS3U MEXIYy OOBEKTaMHM H3YYEHHMs, CTPOUThH JIOTMUECKUE
paccyxaeHus (MHAYKTUBHBIE, JEOYKTHBHbIC, IO aHAJOrMM), JEJlaTh BBIBOJBI U
3aKJIFOUEHUS;

YMEHUE TpPUMEHATH B IMpOLIECCE IMO3HAHMS MOHATHS  (MPEAMETHBIE U
METaIpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIIH, HCIOJIb3YEMBbIE B XHMHH,
npeoOpazoBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHH MOJCIBHBIE IPEICTAaBICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKast (opMyJia U YpaBHEHHE XUMUYECKOU
peakMy — NpHU PEHICHUH Y4eOHO-TTO3HABATENbHBIX 3a/1ad, C YYETOM 3TUX MOJEIbHBIX
MPE/ACTABICHUI BBISBISATh M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKUA H3Yy4aeMbIX
O0OBEKTOB — XHMHMYECKMX BEIIECTB W XHUMHYECKUX PpEAKIHi, BBIABIATH 0OIINE
3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBSI3W M IPOTHUBOPEUYUS B HM3Yy4aeMbIX
poLEecCax U SIBJICHUSX.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

YMEHHUE UCIOJIb30BaTh OCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS,
a TaK)Ke B Ka4eCTBE OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bI IO IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

npuoOpeTeHre oOmbiTa M0 I[UJIAHUPOBAHUIO, OpraHU3alud U MPOBEACHUIO
YUYEHUUYECKUX SKCIEPUMEHTOB, YMEHHE HAOII0IaTh 3a XOA0M MPOLECCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATH €r0 Pe3yJbTat, ((OPMYIUPOBATH OOOOIIEHUS U BHIBOJBI 110 PE3YJIHTATAM
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIATh OTUET O MPOJIEIAHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BbIOMpATh, AHAIIU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIUIO PAZTUUHBIX
BUJOB M (OpM TMIPEACTABICHMS, MOIYyYAEMYK0 U3 pPa3HbIX MCTOYHUKOB (HAYy4YHO-
MOMyJIsipHasl JUTEpaTypa XUMHUYECKOIO COJAEpXaHUs, CIpPaBOYHbIE MOCOOUS, PECypChl
WuTepHera), KpUTHUYECKH  OLEHUBATh  MPOTUBOPEUMBYI0 U  HEJOCTOBEPHYIO
uH(pOpMaIHIo;

yMEHUE TMPUMEHATHh Pa3IMYHbIE METOAbl M 3alpochl MpPU IOUCKE U OTOOpe
uH(pOpMAIIMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISl BHITTOJIHEHUS Y4EOHBIX U
MO3HABATENbHBIX 337au OMNpENelIEHHOIO TuMa, MNpHOOpeTeHHue ombiTa B 00JacTd
UCIIONIb30BaHUsl  MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,  OBJaJCHUE
KyJbTYpPOIl aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CHCTEM, CAMOCTOSATEIBHO
BBIOMpATh ONTUMANbHYIO (QopMy MpeacTaBieHuss UHGOPMAIMM W WIUTIOCTPUPOBATH



peraemMbie 3a/1a4i HECIOKHBIMU CXEMaMH, JuarpaMMmamu, Ipyrumu Gopmamu rpaduxu
1 UX KOMOWHAIIUSIMU;

YMEHHE  HWCIOJh30BaTh W  aHAIM3UPOBaTh B  Mporecce  ydeOHOU U
UCCJIEIOBATENILCKOM  JICSITENIbHOCTH MHGOPMALIMI0 O BJIUSHUU MPOMBIILIEHHOCTH,
CEJILCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH MPUPOTHOMN CpeIbl.

KoMMyHHKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe NeiCTBUS:

YMEHHS 3aJ]aBaTh BOMPOCHI (B XOJe auaiora v (WUiaM) IUCKYCCHUHU) MO CYIIECTBY
o0cyxmaeMoil TeMbl, POPMYJIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEILHO BBIMOJHEHUS
PeNJIoKEHHON 3a/1au;

YMEHUS MPEJCTABIATh MOJYYEHHBIE PE3yNbTaThl MO3HABATEILHON ACSATENIBHOCTU B
YCTHBIX W TIMCBMEHHBIX TEKCTax; JENaTh MPE3CHTAINIO0 PE3YJIbTaTOB BBIMOTHCHUS
XUMUYECKOTO DJKCIEepUMeHTa (J1a00paTOPHOTO OIbITa, JAOOPATOPHOW pabOTHl TIO
UCCJICIOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMU B  COBMECTHOM
MMO3HABATEIIbHOW W WCCIIEIOBATEIBCKON ACATEIHPHOCTA TPH PEHNICHUH BO3HHUKAIOIIUX
npo0sieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJACOBAHUS MO3MIUN (00CYXKIEHUS,
OOMEH MHEHHMSIMH, «MO3TOBBIC INTYpPMBD», KOOPJWHAIMS COBMECTHBIX JICHCTBHM,
orpeJiereHue KPUTEPUEB 110 OIICHKE KaueCTBA BBHIIOJHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHE CaMOCTOSITCIbHO  OMPENEiATh IIENH  JEeITCIbHOCTH, TUIAHUPOBATH,
OCYIIIECTBJIATh, KOHTPOJMPOBaTh W TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeILHOCTh, BBHIOUMpATh Haubonee 3PGEeKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX H
MO3HABATENBHBIX  3aJlay, CaMOCTOSITENbHO  COCTABJISATh WA  KOPPEKTUPOBATH
IIPEIJIOKEHHBIA QITOPUTM JACHUCTBUU MPHU BBINIOJHEHUU 3aJaHUU C YYETOM IOJYYEHHUS
HOBBIX 3HAaHMA 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMIX, OIICHUBATh
COOTBETCTBHE IOJIYUYCHHOTO PE3ysibTaTa 3asBICHHOW IICJIM, YMEHHE HCIIOJIb30BaTh W
aHAJIN3UPOBATh KOHTEKCTHI, MPeJIaraéMble B yCIIOBUU 3aJIaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpemMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00S3aTEIBHOTO COJCP KAHMS,
YCTaHOBJICHHOTO JaHHOW (emepanpbHONW paboueld MporpaMMOl, BBIICISIOT: OCBOCHHBIE
0OyJaroNMMUCS HayYHBIC 3HAHHS, YMEHUS M CITOCOOBI JMEHCTBUMN, CTICIIMPUICCKUAC IS
npeaMeTHON 00sacTu «XUMUS», BUIBI JEATEIHHOCTH TIO0 MOJYyYEHHUIO HOBOTO 3HAHUSA,
€ro MHTEPIpEeTaIllid, TPEeoOPa30BaAHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYaIHsIX.

K xoniy oOydenumss B 8 KJjacce TpeIMETHBIC Pe3ynbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e PACKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATHUN: aToOM, MOJIEKYyJa,
XUMUYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OIHOPOIHAS U
HEOJIHOPOJIHAS), BAJICHTHOCTb, OTHOCHTCIIbHAS aTOMHAas W MOJIEKYyJIsIpHas Macca,



KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast JOJIsI XUMUYECKOTO JJIEMEHTA B
COCIUHEHUH,  MOJSIPHBIM ~ 00BEM,  OKCHMI,  KHUCJIOTa,  OCHOBaHHE,  COJIb,
AIIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PeaKius, KiacCupuKanus
peaklMii: peakiMu COCAUHEHUS, PEaKLUU Pa3JIOKEHUS, PEAKIMU 3aMELICHUs, pEeaKIuu
0oOMeEHa, 7K30- U HHAOTEPMHUUYECKUE PEaKLUU, TEIUIOBOU 3PPEKT peakuuu, sApO aToMa,
AIIEKTPOHHBINA CJIOM aToMa, aTOMHas OpOUTallb, paauyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAass M HENOJSpHas KOBAJEHTHAasl CBA3b, MOHHAs CBA3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JA0JIs BellecTBa (MIPOLIEHTHAs KOHLEHTPaLUs1) B pacTBOPE;

 WUJIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IIOHATHN U IIPUMEHSTH 3TH
NOHATHS IIPU ONMCAHNHU BEIECTB U UX IPEBPALLECHUN;

¢ ICTIOJIB30BaTh XMMUYECKYI0 CHUMBOJIMKY JJII COCTaBJICHUS (DOpMysn BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

e OIIPEJIEIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHCJICHUSI 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, TNPUHAAJIECKHOCTh BELIECTB K
onpenen€éHHOMY Kiaccy coeAuHeHud 1o (¢GopmyiaMm, BHJ XUMHUYECKOW CBSI3U
(KoBaJIEeHTHAs! U MIOHHASI) B HEOPTAHMYECKUX COCANHEHUSX;

epackpbiBaTh  cmbicn  llepuommueckoro  3axkona J[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IIEPUOJUYECKON 3aBHUCHMOCTHM CBOWCTB XMMHYECKHUX
AJIEMEHTOB OT X IOJIOkKEHUA B lleproguueckoil cucrtemMe, 3aKOHOB COXPAHEHMSI MAaCChI
BEILIECTB, TOCTOSIHCTBA COCTABa, ATOMHO--MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHAa ABOTaJIpo;

¢ ONMCHIBATh U XapaKTepu3oBaTh TabMM4Hyro ¢opmy llepuonnueckoit cucTemsl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh IOHATHA «IJaBHasg noAarpynmna (A-rpymma)» u
«moboyHass mnoxarpynna (b-rpynmna)», wmanble u OoNblIME TEPUOJBI, COOTHOCHUTH
0003HaUYeHUs, KOTOpble MMeroTcs B Tabmuue «llepuonnyeckas cucteMa XUMHYECKHX
anemeHtoB J[. . MenneneeBa» C 4YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsja sjapa, oOHee YHCIO DJJIEKTPOHOB H
pacrpeziesieHre UX MO0 IEKTPOHHBIM CII0SM);

e KJIaCCU(UUMPOBATh  XMMUYECKHUE  3JIEMEHTbI, HEOPraHWYECKUE  BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy M COCTaBy YYacTBYIOUIMX B PEAKIMU BEUIECTB, IO
TerI0BoMY 3P (DEKTy);

e XapaKTEepU30BaTh (OMUCKHIBATH) OOIIME XUMUUYECKUE CBOMCTBA BEIIECTB PA3IMUHbBIX
KJIACCOB,  NOATBEpXKJAas  ONUCAaHWE  IpPUMEpPaMH  MOJIEKYJSIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

* IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O COCTAaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TPEBPALLECHUN B PA3IUYHBIX YCIOBUSX;

* BBIUMCIATh OTHOCHUTEJBHYK0 MOJIEKYJSIPHYIO W MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMeHTa 1Mo (hopMmyse COeTUHEHHs, MacCOBYIO TOJIO
BELECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLINN;



e IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATENBHOCTH — AaHAIA3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHNE, CHUCTEeMATU3alNI0, KIACCU(UKAIINIO, BBISBICHUC
IIPUYUHHO--CJIEICTBEHHBIX CBA3€H — JJISI MU3y4YEHUS CBOWCTB BEIIECTB U XUMHUYECKHX
peakuuii, €CTeCTBEHHO-HAayYHble METOAbl IIO3HaHMsS — HAOJIOJEHUE, HW3MEpPEHUE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (peajibHbI U MBICJICHHBIN);

e CJIEIOBATh IpPAaBWJIaM IIOJIb30BAHUS XUMHUYECKOM IMOCYyIOM M J1ab0paToOpHbIM
0o00OpyZOBaHMEM, a TaKXKe IpaBUiaM OOpallleHHs C BELNIECTBAMH B COOTBETCTBHM C
MHCTPYKLUSAMU MO BBINOJIHEHUIO JA0OPATOPHBIX XMMHUUYECKHUX OIBITOB IO MOJIyYEHHUIO U
COOMpPaHHIO Ta3000pa3HbIX BELIECTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OINPEACIEHHON MacCOBOU JOJIEH pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH U
IIPOBOAUTH XUMHYECKHE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMOIIbIO HHIUKATOPOB (JIaKMYyC, PeHOI(PTaIenH, METUIIOPAHXK U APYyTHUE).

K koHmy oOyueHus B 9 kiacce npeaMETHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

e PACKPBIBATH CMBICI OCHOBHBIX XHMHYECKMX ITOHATHA: XUMHYECKHU DJIEMEHT,
aTOM, MOJIEKYJa, HOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO,
BAJICHTHOCTh, AJIEKTPOOTPULIATENIBHOCTh, CTEIIEHb OKHCIICHHS, XUMUYECKas peaKuus,
XUMHUYECKasl CBS3b, TEIUIOBOM 3(P(EeKT peakuuu, Mojb, MOJSIPHBIH 00BEM, pPacTBOD,
JIEKTPOJIUTBI, HEIIEKTPOJIMTBI, BJIEKTPOJUTHYECKAs AUCCOLMALNA, PEAKIIMU HOHHOI'O
oOMEHa, KaTalu3aTop, XUMUYECKOE PaBHOBECUE, 0OpaTUMbIE U HEOOpAaTUMBIE PEaKILIHH,
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTED, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTaHOBJICHHE, AJJIOTPOINHUs, aM(pOTEPHOCTh, XUMHUYECKass CBs3b (KOBaJECHTHAs,
VMOHHAs, METAJUIMYECKas), KpPUCTAUIMYECKas PEIIETKA, KOPPO3Hs METAIIOB, CILIABBI,
CKOPOCTb XHMHYECKOM pEeakUMH, IMpenesibHO Jonyctumas KoHueHtpauus 111K
BEILIECTBA;

e WIUTFOCTPUPOBATh B3aWUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH ITH
NOHATHS IIPU ONMCAHNH BEIIECTB U UX MPEBPALLEHUI;

* HCTIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY U COCTaBJI€HHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

e ONIPENIENATh BAJICHTHOCTh W CTEIEHb OKHUCIEHUS XWMHYECKHX DJIEMEHTOB B
COEAMHEHNAX PA3JIMYHOIO COCTABA, IPUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY KIIACCY
coequHeHU 1o (¢dopMmynaM, BHUA XUMHYECKOM CBsS3M (KOBaJeHTHas, MOHHa,
METaJUIMYeCcKasi) B HEOPraHWYECKUX COCAUHEHUSX, 3apsA] HOHA MO0 XHMHYECKOU
dopmyne, xapakTep cpelbl B BOJHBIX pPAaCTBOpaX HEOPraHUYECKHX COCAMHEHHM, THUII
KPUCTAJUIMYECKON PEIIETKNU KOHKPETHOI'O BEILIECTBA;

epackpbiBaThb cMmbica Ilepuoamueckoro 3akona JI. WM. MenneneeBa wu
JE€MOHCTPUPOBATh €ro MOHUMAaHHE: ONMMCHIBATh U XapaKTepU30BaTh TAOIMUHYIO (HOpMy
Ilepnonnueckold CHCTEMBl XHMHMYECKHX 3JJIEMEHTOB: pAa3iM4YaTh IOHATHS «IJIaBHAs
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», maneie u Oosblive



MEePUOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE MMEIOTCS B MEPHOIUYCCKON TaOIHIlE, C
YUCJIOBBIMU XapPAKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX DBJIEMEHTOB (COCTaB U
3aps siApa, 00IIee YHCIIO AJIEKTPOHOB M PACTIpeIeTICHUE WX IO 3JIEKTPOHHBIM CIIOSIM),
O0OBSICHATH OOIIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN
B IIpeJieax MajblX IEPHUOJI0B M TJIaBHBIX MOATPYII C YUETOM CTPOSHHUS MX aTOMOB;

e KJJAaCCU(PUIIUPOBATh ~ XMMHUYECKHE JJIEMEHTBI, HEOPTaHMYECKHUE  BEIICCTBA,
XUMUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO
Ter10BoMY 3G (DEKTy, 0 U3MEHEHHUIO CTENICHEH OKUCICHUS XMMUYECKUX JIEMEHTOR);

e XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME M CHEeHU(PUUSCKHE XMMUYECKHE CBOMCTBA
MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXKAasl ONMUCAHUE MPUMEPaAMU MOJIEKYJISPHBIX U
HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

¢ COCTaBJISITh YPABHEHUS DJIEKTPOJUTUUECKON IUCCOIMALIMM KHUCIIOT, ILIET0Yer U
COJICH, TOJHBIC U COKpAIEHHBbIC ypaBHEHUS peaKIuii HMOHHOTO OOMEHa, YpaBHCHHS
peaKuMii, MOATBEPKIAAIONIMX CYIIECTBOBAHNE T€HETUUYECKOM CBSI3UM MEXY BEIICCTBAMHU
Pa3JIMYHbBIX KJIACCOB;

e PACKPBIBATH CYHUTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI TOCPEACTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PEaKIuii;

e IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT HX CTPOCHHUS,
BO3MOYKHOCTH MIPOTEKAHUA XUMUYECKHUX MPEBPAICHUN B PA3JIMYHBIX YCIOBUSX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJIIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJI0O XMMHUYECKOT0 3JIEMEHTa MO (PopMysie COCTUHEHMS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKOM pPEaKIuu;

e COOJIIO/IATh TIPaBHWJIA TIOJB30BAHUS XMMHYECKOW IOCYI0M UM Ja00paTOpPHBIM
obopymoBaHHEM, a TaKXe MpaBuja OOpallleHUs C BENIECTBAMH B COOTBETCTBHUU C
MHCTPYKIIUSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOJTYYCHHUIO U
COOMpPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

e IPOBOJUTHh PEAKIMU, TOATBEPKIAOIINE KAaYECTBEHHBIA COCTAaB Pa3IMYHBIX
BCILICCTB: PACIIO3HABAaTh OMBITHBIM NyTEM XJIOpUI-, OpOMHUA-, HOAMI-, KapOOHAT-,
docdar-, cunmkar-, cynbhar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHUS U MOHBI U3YUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB,;

e IPUMEHATh OCHOBHBIE OTEpaIlMd MBICIUTEIBHON JESITEIbHOCTH — aHallu3 |
CHHTE3, CpaBHCHHE, OO0O0OIICHUEe, CHUCTEeMaTU3aIui0, BBISIBJICHWE  MPUYUHHO-
CIEJACTBEHHBIX CBSI3€M — I WM3YyYEHUsI CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIINMH,
€CTEeCTBEHHO-HAyYHbIC METOJbl MO3HAHUSI — HAOJIOJICHUE, U3MEPEHUE, MOJISTUPOBAHNUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN ).



Ne HaumeHoBaHue pa3iesioB U JuaexkTpoHHble (UU(poBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbIl Bcero o0pa3oBaTejbHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIe XUMUYECKUE TOHSITHUSI
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHMS M MPAKTHYCCKOM 5 2 bubmorexa LOK
' P https://m.edsoo.ru/7f41837c
JESTEIIbHOCTH YEJIOBEKA
BerectBa 1 XuMuueckue bubnnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
91 Boznyx. Kucnopon. Ilonsitue 06 5 bubnuoreka [JOK
' OKCHJIaxX https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonstue o kucinorax u 3 1 bu6nuoreka [IOK
' COIISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBaHUSIX https://m.edso0.ru/7f41837c
94 OCHOBHBIC KJIaCCHI 11 1 1 bubmmorexa [JOK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c
Hroro no pasneny 30
Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MengeneeBa. CtpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHN
[lepuoauueckuii 3aK0H U
bu6mmoreka [JOK
3.1 [lepuonnueckas cucrema 7

TEMATHUYECKOE IINTAHUPOBAHUE
8 KVIACC

KoaunuecTBO 4acos

XUMHYECKHX d51eMeHTOoB []. 1.

https://m.edsoo0.ru/7f41837¢c



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

Mennene-eBa. CTpoeHue atoma

Xumuueckast CBA3b.
3.2 OKHUCITUTENBHO-
BOCCTAaHOBUTEIIbHBIE PEAKIIUU

Uroro no pazneny

PesepBHOe Bpemst

OBILIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

15

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c



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

9 KVIACC

KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(poBbHIE)

Konrpoabnbie IIpakrnuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI

Pa3zgea 1. BenrecTBO M XUMHYECKHE PeaKIUn

11 [ToBTOpeHue u yriyOneHne 3HaHUH OCHOBHBIX 5 1 bubmuorexa [IOK
' paszenos Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 3 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTaJJIBI M HX COeTHHEHUS
91 OO0mas XxapakTepuCcTUKa XUMHUECKIX 4 1 bubnunoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL Lep https://m.edso00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 Bubnmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepUCTHKA XUMUYISCKUX
24 aneMeHTOB |VA-Tpynmel. Yriaepoa u KpeMHHMA 8 1 2 bubmorexa HOK
' PYIHIAL POR M EP https://m.edso00.ru/7f41a636
U UX COCTUHEHUS
Hroro o pazneny 25

Pa3gen 3. MeTaaabl M HX COeAUHEHU A


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

3.1 OO01Ie CBOMCTBA METAJLIOB

3.2 Baxkueiine MeTayuibl 1 UX COSIUHEHUSI

Utoro no pazneny

Pasnen 4. Xumus u okpyxamomas cpeaa

4.1 BemectBa u MaTepuanbl B )KU3HU YE€TTOBEKA
Htoro no pazneny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

3

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
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

10

11

IHOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

[Ipenmer xumuu. Poias XuMuUM B 5KU3HU
yejoBeka. Tena u BemecTsa

ITonsaTue o MeTogax Mo3HAHUS B XUMUHU

[Ipaktuueckas padora Ne 1 «IIpaBuna paGoTsl B
naboparopuu U MpuéMbl 0OpaIIeHus ¢
71a060paTOPHBIM 000PYTIOBAHUEM)

Yucrele Bemecrsa U cmecu. Crioco0bl
pas3aeneHus cmecen

[Ipaktuueckas pabora Ne 2 «Paznenenue
cMecei (Ha mpuMepe OYHCTKH MTOBAPSHHON
COJIN)»

ATOMBI 1 MOJIEKYJTBI

XUMUYEeCKUE dIIEMEHTHI. 3HAKHU (CUMBOJIBI)
XUMHUYECKHUX AJIIEMEHTOB

HpOCTBIe " CJIOKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YICHUE

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas popmyna. BaneHTHOCTh aTOMOB
XMMHUYECKHX JIEMEHTOB

OTHOCHUTENBLHAA aTOMHas Macca.

8 KVIACC

KoaunuecTBO 4acoB

Kourpoubnbl IIpakrunuyecku

U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

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

bubmnoreka IIOK
https://m.edsoo.ru/ff0d23dc

bubmnoreka IIOK
https://m.edsoo.ru/ff0d26ca

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2be8

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2a6¢

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d2d50

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2eae

bubnunoreka LIOK


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
https://m.edsoo.ru/ff0d2eae

12

13

14

15

16

17

18

19

20

21

22

23

OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca

MaccoBas J0JIA XUMHYCCKOI'O 3JICMCHTA B
COCAMHCHUU

KonuuectBo BeniectBa. Mosib. Mouisipaast Macca

dusndyeckre U XUMUYECKHE SIBJICHUA.
XuMuueckas peaKnus

[Ipu3Haku 1 yciaoBHs IPOTEKAHUSI XUMUYECKUX
peakiuii

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

Breruucnenus KOJIN4YCCTBA, MaCChl BEIICCTBA I10
YpaBHCHUAM XUMHNYCCKUX peaKHI/Iﬁ

Knaccudukanms XuMruaecKux peakiuit
(coenuHeHus, pa3IoKeHUs, 3aMEIICHUS,
oOMeHa)

M. B. JIOMOHOCOB — y4E€HBIN-3HIUKIONEINUCT.
O00011eHNe U CUCTEMAaTU3AINS 3HAHUI
KonTtponsHas padora Nel mo Teme «Berecta u
XUMHYECKHE PEAKIUN

Bo3ayx — cMmech razos. CocTas Bo3ayxa.
Kucnopon — sneMeHT u IpocToe BEMIECTBO.
O30H

duznueckre 1 XUMHUYECKHE CBOIICTBA
KHCIIOpO/ia (peaKI[uu OKUCIICHUS, TOPCHHE).
ITousitre 06 okcHumax

CrniocoObl Moy4eHus KUCIopo/ia B
71a00paTOpUX U MPOMBIIUIEHHOCTH.

https://m.edsoo.ru/ff0d323c

bubnmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubnmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6nmoreka IIOK
https://m.edsoo.ru/ff0d37fa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d3al6

bubmuoreka [{OK
https://m.edsoo.ru/ff0d3b88

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5708

bubmnoreka IIOK
https://m.edsoo.ru/ff0d3f34

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d40c4

bubnmorexa LIOK
https://m.edsoo.ru/ff0d4290

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d448e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubnunoreka LIOK
https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

24

25

26

27

28

29

30

31

32

33

34

[IpumeneHue kucnopoaa

TennoBoii 3 PeKT XUMUIECKON peaKInu,
MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
U DHJIOTEPMUYIECKUX PEAKITUSIX

TormumBo (HedTh, yroab U MeTaH). 3arps3HeHne
BO3/1yXa, CIIOCOOBI €r0 MPE0TBPAIICHHSI

[IpakTuueckas padora Ne 3 o Teme
«[lomyuenue u cobupanue KUCIOpoaa,
U3y4EHHE €ro CBOMCTB)»

Bopmopos — sneMeHT U MpocToe BEMIECTBO.
Haxoxnenue B mpuponae

dusnueckue U XMMUYECKHE CBONCTBA
BostopoJa. [Ipumenenue Bogoposaa

IIonsaTHe 0 KHCIIOTaX U COJISAX

Crioco0bI mostyueHust BOA0Po/1a B J1abOpaTopuu

[IpakTuueckas padora Ne 4 o teme
«[Tomyuenue u cobupanue BoJI0poa, U3ydeHue
€ro CBOMCTB»

MonsipHblif 00bEM ra3oB. 3akoH ABOTapo

Brruncnenus o6b€Ma, KOJIMYECTBA BEIIECTBA
rasa o ero U3BeCTHOMY KOJINYECTBY BEI[ECTBA
W 00BEMY

Brruucnenust 00bEMOB Ta30B 10 ypaBHEHUIO

peakiuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOIIEHUI Ta30B

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4790

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4c4a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4ae2

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4ddo

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bubmnoreka IIOK
https://m.edsoo.ru/ff0d50d2

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d4f42

bubnunoreka LIOK
https://m.edsoo.ru/ff0d542e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

35

36

37

38

39

40

41

42

43

44

45

46

47

duzndyeckre U XUMHUYECKIE CBOMCTBA BOJEBI

CocraB ocHoBanui. [Tonsitue 06 nHIUKATOpaX

Boz[a KaK paCTBOPUTEIIb. HaCBIIHeHHBIe u
HCHACBIIICHHBIC PAaCTBOPEI. Maccosas JO0JIA
BCIICCTBA B PaCTBOPC

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBiieHUE PaCTBOPOB C ONPEACIEHHON
MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBAY
KonTponbHas padora Ne2 no teme «Kuciaopon.
Bonopoa. Bona»

OKcuapl: COCTaB, KiIacCu(UKaIs,
HOMEHKJIaTypa

[Tonmydyenue 1 XuMHUECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCHJIOB
OcHoBaHUsI: COCTaB, KJIaccH(pUKaIus,
HOMEHKJIaTypa

[Tomydyenue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHMI

Kucnorts: coctas, knaccudukanus,
HOMEHKJIaTypa

[TomydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
MOJTyYCHHUS, XHMHUUECKUE CBOCTBA
[IpakTuyeckas padora Ne 6. Pemenue
IKCIEPUMEHTAIBHBIX 33124 110 TeMe

bubnunorexa LIOK
https://m.edsoo.ru/ff0d587a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubnmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5eba

bubnunoreka LIOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

bubmunoreka IIOK
https://m.edsoo.ru/ff0d664e

bub6nmorexa LIOK
https://m.edsoo.ru/ff0d67ca

bubnmorexa LIOK
https://m.edsoo.ru/ff0d67ca

but6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

but6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bubnunoreka LIOK
https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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51

52

53
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«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCTUHEHUI))

I'enernueckas cBs3p MEXKY KiIacCaMu
HEOPraHUYECKUX COECIUHEHUI

O0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

KonTpomnbnas padora Ne3 no teme "OcHOBHbIE
KJIACChl HEOPTraHUYECKUX COSAMHEHUM"

HepBLIe ITOIIBITKH KJIaCCI/I(bI/IKaI_[I/II/I XUMHUYCCKUX
s5neMeHTOoB. [loHsaTue 0 rpymmnax cXOoAHbIX
JJICMCHTOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX 1eMeHToB /1. U.
Menneneena

[Iepuoasl, rpynnsl, MOATPYIIIIBI

Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP.
H3oTonml

CTpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB
aneMeHToB [lepuonnueckoil cucremst /1. .
Menneneena

XapakTeprucTUKa XUMUYECKOTI0 DJIEMEHTA 110
ero nosioxkeHuto B Ilepuonuyeckont cucreme /1.
N. Menneneesa

3nauenue [leproguueckoro 3akoHa s
pa3BuTHA Hayku U npaktuku. /. . Mennenees
— Y4€HBIi1, I1e1aror U rpaKJjaHuH

SHGKTPOOTpI/IHaTeHBHOCTb dTOMOB XUMHYCCKHX

but6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ela

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ffa

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

bu6anoreka IIOK
https://m.edsoo.ru/00ada52c

bub6nmorexa LIOK
https://m.edsoo.ru/00ada342

bubnmorexa LIOK
https://m.edsoo.ru/00ada6bc

but6mmoreka [IOK
https://m.edsoo.ru/00ada824

but6mmoreka [IOK
https://m.edsoo.ru/00ada96e

but6mmoreka [IOK


https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

9JICMCHTOB

MNonnasa xumudeckas CBsI3b

KoBaneHntHas nonsipHas XuMH4Y€ECKas CBS3b
KoBanenTHast HenoisipHas XUMHYECKasl CBS3b
CreneHb OKHCICHUS
OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

OKuCINTEIN U BOCCTAaHOBUTEIN

KonTtponbhas padora Ne4 o treme «Ctpoenue
aToMa. XMMHYECKasl CBSI3b»

Peseprubriit ypok. O600111eHIE U
CUCTEeMaTH3alusI 3HAaHHHA
Peseprubiit ypok. O60011eHIE U

cUCTeMaTu3aus 3HaHUU

PesepBHriit ypok. O6001ICHHE U
CHCTEMaTH3aIlHs 3HAHUH

https://m.edsoo.ru/00adaab8

bu6nmoreka [IOK
https://m.edsoo.ru/00adac34

bubnunoreka LIOK
https://m.edsoo.ru/00adaab8

bubnunorexa LIOK
https://m.edsoo.ru/00adaab9

bubnunoreka LIOK
https://m.edsoo.ru/00adae28

bubmuoreka [{OK
https://m.edso0.ru/00adb076

bubmuoreka [{OK
https://m.edso0.ru/00adb076

bub6nmorexa LIOK
https://m.edsoo.ru/00adb486

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

bubnmorexa LIOK
https://m.edsoo.ru/00ad9ch2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

Ne ni/n

Tema ypoka

Bcero
[lepuonnueckuii 3akoH. [lepuoanueckas
cHCTEeMa XUMHYEeCKHuX snemMeHToB /. 1. 1
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1
TIePHOJIOB
Knaccugukamnus 1 HoMeHKIaTypa 1
HEOPraHUYECKHUX BEILECTB
Buapl XUMUYECKOM CBA3U M THIIBI 1

KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel mo teme
«IToBTOpEeHue U yriydaeHue 3HaHUH 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kilaccay

Knaccudukanus XuMHMUECKUX peaklui o
Pa3JIMYHBIM IIPU3HAKAM

ITonsiTHE O CKOPOCTH XUMHYECKOWN PEaKIINH.
[ToHsATHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
peakuusx

[ToHsTHE O XMMHUYECKOM PaBHOBCCHHU.
cDaI(TOpLI, BJIMAIOIIUEC HA CKOPOCTb
XHUMHYCCKOM PEaKIMU U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECHUA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKknuun 1

9 KJIACC

KosmmuecTBo yacos I DJ1eKTpoHHbIE HH(POBbIE
ara
Konrpouabsnbie IIpakrnyeckue oOpaszoBaTe/bHbIE
H3y4eHust
padoThbI padoThbI pecypcbl
bu6mmoreka [IOK

https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c¢c

bubmuoreka [JOK
https://m.edsoo.ru/00adcade



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

10

11

12

13

14

15

16

17

18

19

20

21

Teopus 31EKTPOIUTUYECKON JUCCOLIMALIIH.
CunbHbIe U clladble JIEKTPOIIUTHI

HoHHbIe ypaBHEHHs peakui

XUMHUYECKUE CBOUCTBA KUCJIOT U OCHOBAaHUU B
CBETE MPEACTABICHUN 00 MEKTPOTUTHIECKOM

JUucconranumn

XUMHUECKUE CBOICTBA CoJIel B CBETE
IIPEJCTABICHUN 00 3JIEKTPOIUTHYECKON
JIUCCOLMALUU

[TonsiTue o runponuse conen

O000I1IeHNE U CUCTEMATHU3AIINS 3HAHUH

[IpakTuueckas padora Ne 1. «Pemenue
IKCIIEPUMEHTATBHBIX 33129

KonTtponbHast pabota Ne2 o treme
«QJIEKTPOIUTUYECKAS TUCCOLIMALINS.
XUMUYECKUE PEAKIIUU B PACTBOPAX)»

OO61ast xapakTepUCTHKA raJOreHOB.
XHWMHYECKHE CBOWCTBA HA MIPUMEPE XJIOpa
XnopoBoaopoa. CosnsiHast KUCIOTA,
XMMHYECKHUE CBOMCTBA, MOJYyYEHUE,

IIPUMEHEHHE

[IpakTuyeckas padora Ne 2 o Teme

«IlonydeHne CONTHON KUCIOTHI, U3YYECHHE €€

CBOICTBY»

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bubmuorexa [JOK
https://m.edsoo.ru/00add8b2

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

bu6nmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6nmoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edso0.ru/00ade348

bubmuoreka [JOK


https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

22

23

24

25

26

27

28

29

30

31

32

peakuui, eciii OVH U3 PEarcHTOB JaH B
n30bITKE

OO6mas xapakrepucTuka 31eMeHToB VIA-

TPYIIIBI
AnIOTpOIHBIE MOAU(UKAITUN CEPBHI.

Haxoxnenue cepbl 1 €€ COeTMHEHUN B
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI

CepoBonopo, ctpoenue, pu3nueckue u
XUMHUYECKHE CBOICTBA

Oxcupl cepol. CepHast KHCIOTa, pru3HyecKue
U XUMHWYCCKUC CBOfICTBa, IMPUMCHCHUC

XUMHUECKUE PeaKINH, JIeXKal1e B OCHOBE
IIPOMBIIIJICHHOT'O CI10C00a MOJy4YeHUsl CepHON
KHCIIOThl. XMMHUYECKOE 3arpsi3HEHNE
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
Brruncnenne MaccoBO 10U BBIXO/A
MPOAYKTA peaKIiu

OO6m1as xapakTepucTrKa 3J1eMeHTOB VA-
rpynnsl. A30T, paclipocTpaHEHHE B IPUPOJIE,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA
AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCcKHe
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE
IIpakTuyeckas padora Ne 3 o Teme
«[lony4yenne aMMuaka, U3y4eHUE €ro
CBOMCTB»

A3oTHas KHUC0Ta, e€ pusnueckue u

XUMHYECKUE CBOUCTBA

Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMUS B

https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK


https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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42

KaueCTBE MUHEPAITBHBIX YI0OpEHUH.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelbl COeIMHEHUsIMU a30Ta

dochop. Oxcun dpocdopa (V) u pochopuas
KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA, IIOJIy4CHUE

Hcnonb3oBanue hocdaToB B KauecTBe
MUHEpAJIbHBIX yI00OpeHuil. 3arps3HeHne
MIPUPOIHOM cperbl hochaTamu
Yrnepon, pacnpocTpaHeHue B IpUpo/Ie,
¢bu3nyecKkrue 1 XUMHUYEeCKHe CBOMCTBA
Oxcupel yriaepona, ux Gu3snveckue u
XUMHUYECKHUE CBOICTBA. DKOIOTUYECKUE

HpO6J’I€MLI, CBA3aHHBIC C OKCUJIOM YTJICpOda
(V)

YroapHas KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonydyenne yrnekucioro rasa. Kauectsennas
peakuus Ha kKapOoHaT-HOH"

HepBOHaanH)HBIe TIOHATHS 00 OpTraHNUYCCKUX
BCIICCTBAX KaK O COCAUMHCHUAX YIJICpOoJaa

Kpemuuii u ero coeguHeHus

[IpakTuueckas pabora Ne 5. Pemenue
3KCHepI/IMeHTaHBHBIX 3a1a4 110 TeME
«Baxuelnme HeMeTaUIBI U UX COEIUHEHUS))

KonTtponbHas padora Ne3 o reme

https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [JOK
https://m.eds00.ru/00ae080a

bu6mmoreka [JOK
https://m.edso0.ru/00ae0bf2

bubmuoreka [JOK


https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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«Baxxuelnme HeMeTaUIbI U UX COCOIUHEHUS

OO11ast xapaKTepUCTHKA XUMUYECKHX
JJIEMEHTOB — METaJUIOB. MeTamnyeckas
CBA3b U MCTAJNIMYUCCKAA KPUCTAJUINICCKAA
pemiéTka. PU3HUECKUE CBOMCTBA METAINIOB

XHUMUYECKUE CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN
METaJIJIOB

O61ue cnocoObl MOTy4YeHHUs] METAJLIOB.
CnnaBel. Beruncienus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIMi, €CJIM OJIUH U3
pEareHTOB COACPIKUT MPUMECH

[ToHsTHE O KOPPO3UU METAILIIOB
Il{enouHBIE METAILIIBI

OKCI/II[I)I W TUAPOKCHUJIBI HATPHUA U KaJIUA

Il{enoyHO3EMENBHBIE METAILIIBI — KATBIIUNA U
Mar"Hum

Baxxneiinme coeTMHEHUS KaJIbIIUS
O0001IeHE ¥ cUCTEMAaTU3alus 3HAHUI
XKécTrocTh BOJBI U CLIOCOOKI €€ yCTpaHEHHS

[IpakTuueckas pabora Ne 6 o Teme
"YKécTkoCcTh BOJBI U METOBI €€ yCTpaHeHus"

AmroMusni

https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bubmuorexa [JOK
https://m.edsoo.ru/00ael278

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6nmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

bubmuorexa [JOK
https://m.edsoo.ru/00ael15e8

bu6mmorexa [IOK
https://m.edsoo0.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK


https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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AMdoTepHbIE CBOMCTBA OKCHUA M THIPOKCHIA

Kemeso

Oxcupl, THIPOKCUIBI U conn kene3a (1) u
xenesa (1)

O00011IeHNEe U CHCTEMATH3alMs] 3HAHUI
[Ipaktuueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«Baxuelinime MeTaIbl U KX COCTUHEHUS)
Boruucnenus no ypaBHEHUSIM XUMHUYECKUX
peaKIuii, €ClI OJIMH U3 PEarcHTOB JaH B
M30BITKE UK COJEPKUT MPUMECH.
BrruncieHuss MaccoBOU J1OJIH BEIXOZA
MPOAYKTA PEAKIINHI

O06o001eHre U cUCTeMaTHU3allnsl 3HAHUI
KonTponbnas padora Ne4 no teme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI
BemiectBa 1 Matepuanbl B NOBCEIHEBHOM
JKM3HH YeJI0BEKa

XUMHUYECKOE 3arps3HEHUE OKPY KaIoIIeH
Cpelibl

Ponp xumum B pemeHnn KOJ0TUYECKUX
npobiem

PesepBHelit ypok. O6001ICHHE U
CHCTEMAaTH3aIusI 3HaHUHM

PesepBHeIit ypok. O6001ICHNE 1

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

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aeld86

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael750

bu6mmoreka [JOK
https://m.edso0.ru/00ae3f50

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edso0.ru/00ae0d0a

bubmuorexa [JOK


https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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cUCTeMaTHU3al s 3HaAaHUN https://m.edsoo.ru/00adb33c
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YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA
» Xumusi, 8 kiace/ Pynsutuc I'.E., ®enpaman @.I'., AKiimoHepHOE 00IIECTBO
«3narenbctBo «IIpocBemenue» * Xumus, 9 kinacc/ ,Kysnenora H.E., Tutora .M.,
I'apa H.H. Axumonepnoe o61iectBo «M3narenbctBo «IIpocBemeHue
CD mynbTUMeuHHBIN KOMIUIEKC K yueOHuKaM xuMuu 8, 9xnaccoB Pynsutec I'.E.,
®enpaman .1, «IIpocsemenue» 2022r
METOJINYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIA
MacTtep-Kkiacc yuuTenss XuMHUM: ypoku ¢ ucnons3oBanneM KT, neknun,
CEMHHAPbI, TPEHUHIH, CIEHAPUN BHEKIIACCHBIX MEpONpUsATUl ¢ ncnoas3oBanuem KT,
UWHTEpaKkTUBHBIE UTPBL. 8 — 11 Kiaccel. MeToauveckoe mocooue ¢ AIEKTPOHHBIM
npwioxenueM. — M. : U3marensctBo «I'mobycy», 2010. — 272 ¢. — (CoBpemMeHHas IKOJIA).
ISBN 978-5-91658-039-6
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