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INOACHUTEJIBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTelbHON MPOTrpaMMBl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIUHM MPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoin denepamnmm.

[IporpaMmma 1o XuUMHUHM Ja€T MPEACTABICHHUE O IENIX, OOIIeH CTpareruu OOyYCHHS,
BOCTIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YeOHOTO TIpeaMeTa, yCTaHABIUBACT
o0s3aTeNbHOE MPEIMETHOE COJEepKaHUE, MPEeyCMaTPUBAET pacHpeesieHue ero mo Kjiaccam u
CTPYKTYpPHUPOBAHUE I10 pa3jiejiaM U TeMaM MPOrpaMMBbI [0 XUMUH, OMPEACIIAeT KOJIMUYECTBECHHbBIC
Y KQUeCTBEHHBIE XapAaKTEPUCTUKHU COAECPKAHUS, PEKOMEHIYEMYIO MIOCIEA0BATEIbHOCT U3YUEHUS
XUMHUHU C YYETOM MEKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, TOTMKK y4eOHOTO Ipoiiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaroIXcs, ONpeaesieT BO3MOKHOCTH MPEMETa AJIs pealn3aluu
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW OOpa30BaTeIbHON MpOTrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takke TpeOOBaHMI K pe3ylbTaTaM OOydeHHs XHMHUU Ha
YPOBHE IIeJIel U3yUeHUsI MPeIMEeTa U OCHOBHBIX BUJIOB y4€OHO-TIO3HABATEILHON JEATEILHOCTH
00y4aromierocsi o OCBOCHHUIO Y4eOHOTO COJepKAHUSI.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTABICHUI O MAaTepUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUpYEMble XUMUEH
MIPEACTABJICHHS O B3aUMOIPEBPAIICHUSIX YHEPTUU B 00 IBOJIIOIIMH BEILIECTB B MPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTreTUYECKOMU, TUIIEBOM U IKOJIOTHUECKOM 0€30MMacHOCTH, TPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peasin3allii BO3MOXKHOCTEH /Il CaMOpPa3BUTHS M POPMUPOBAHUS KYIBTYPhI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHON T'PaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM ~ y4yeOHON  JNeATeIbHOCTH, OKCIEPUMEHTAIBbHBIX U
HCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KaK B TIOBCEJHEBHOW IKH3HHM, TaKk U B
npodeccCHOoHaNBHOM e TeNbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIILUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOABI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM TArloM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPAaMOTHOCTH O0yJarOIINXCS;

CrocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHWSAM, K TPUPOJE, K UEIOBEKY, BHOCHT CBOW BKJIAJ B DKOJOTHYECKOE OOpa3oBaHUE
00ydaronuxcs.

JlanHble HampaBieHUsS B OOyUYE€HHWU XUMHH OOECIICUMBAIOTCS CHENU(DHUKON CcomepKaHus
y4eOHOT0 MpeIMeTa, KOTOPHIH SIBISIETCS IEAarorn4eck aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKHd XUMHUHU Ha OMPeeIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHUS OPHEHTUPOBAH HAa OCBOCHHUE
00yJarONMMHUCS CUCTEMBl TIEPBOHAYAJIBHBIX TOHATHH XUMHUU, OCHOB HEOPTAHHMYECKOW XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTraHUYECKOU XUMUHU.

CtpykTypa coaepkKaHHsl MPOrpaMMbl MO XUMHH CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ maydyenuro. CoaepiaHue CKJIAAbIBACTCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIMITY [OCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETHYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— IpEeJCTaBICHUN 00 ANIEKTPOIUTUUECKON AUCCOIMAIIMH BEIIECTB B pACTBOPAX.



Teopernueckne 3HAHUS PACCMAaTPUBAIOTCS HA OCHOBE SMIMPHYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEI0OBATEIBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBITTOJIHSS
byHKIUN 0OBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOJTYUYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHue MPOrpaMMbl IO XHMHUHU CHOCOOCTBYET (OPMHPOBAHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUsI K HAyYHOMY 3HaHHUIO U METOJaM I[03HaHUs B Hayke. M3yuenue xumuu
MPOMCXOIUT C MPUBIICUCHUEM 3HAHHI U3 paHee N3YUCHHBIX yUeOHBIX MpeaMeToB: «OKpyKaromui
Mupy», «buonorus. 5-7 knacce» u «dusnka. 7 Kiacey.

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI. 3a7ada y4eOHOTO IMpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HAayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIIECTB U XUMUYECKUX PEaKInid, B
GbOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHUW W HMX TNPUMEHEHMH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEI0BATEIbCKOM AeATeIbHOCTH, OCBOGHUHU MPABHI O€30MacHOIro
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO pPEIIEHUHN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GbopMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYarOIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3IMYHBIX BUAOB JCSITEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie yMEHHUH OOBSCHATH U OIICHUBATh SIBICHUS OKPYKAIOIIETO MUPA, UCIIONIb3YS 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, MPUMEHSATh WX NPH PEUICHUU MPoOJIeM B MOBCETHEBHOU
JKU3HU U TPYIOBOM JESATENbHOCTH;

— (opmMupoBaHue y 00y4aronuxcs TyMaHUCTHUECKUX OTHOILIEHHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKU DKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LENAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHUBAITUHU K 00YUYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOGHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

OO1ee 4nCiIO 4acoB, OTBEAEHHBIX JJIS M3YYEHUS] XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHayajbHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YellOBeKa. XUMMHs B CUCTEME Hayk. Tena u
BeulecTBa. du3nueckue cBONCTBA BELECTB. Arperatnoe cocrosinue Bemects. [lonsaTue o meronax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI M MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmysa. BaaeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAas MOJIEKYJISIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

Konungectso Beniecta. Monb. MoisipHas macca. B3auMocBsA3b KOJIMYECTBA, MACCHI U YUCiIa
CTPYKTYPHBIX €IUHHUII BelecTBa. PacuéTsl mo Gpopmynam XUMUYECKHX COCTUHEHUI.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHHUS MAaCChl BEIIeCTB. XuMuueckue ypaBHeHHUs. Kinaccudukanus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM OO0OpYyIOBAaHUEM, M3yUEHHE U OMHCAHHE (DU3HUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM01eHne Pu3nueckux (TIaBjIeHUEe BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KATIEHUE M KOHJIEHCAIIMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOICHCTBHE MeJla C KUCIOTOM) SIBJICHUM, HAOII0eHIE U
OIKCaHKe NMPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakiuil (pa3nokeHue caxapa, B3auMoJieicTBue
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapusi, pasioxkeHue ruapokcuna menu (ll) mpu nHarpeBanuu,
B3aMMOJIeIicTBHE jkemne3a ¢ pacTBopoM conu Menu (I1), uzydenue cnocoOoB pa3aeneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIApUBAHUE, JUCTWIULLMS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HAOJIO/EHUE M ONHMCAHUE PEe3yJIbTATOB MPOBEAECHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeJIed MOJIEKYJ
(I1apocTep>KHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — a51eMEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4YeHHsS KHUCIOpoJa B J1abopaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TemoBoil 3(dexT XuMHUYECKONW peakIuH, TEePMOXUMHUYECKHUE YpaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peakuMH. TomnuBo: yroiab M MeTaH. 3arps3HEHHE BO31yXa, YCUICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bogpopox — anemeHT u mpoctoe BeriecTBo. HaxoxaeHne Bogopoaa B npupoie, hpuzndeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MosTydyeHus. KuciaoTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUECKUM YPABHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MIPUPOJIHBIX BO.

Knaccugukamus Heopranmueckux coequHeHuil. Oxcunpl. Knaccupukanuss okcHIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHkmaTypa
oKcuA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiryueHrne okCcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xucnor. Homenknatypa kucinor. OU3nuecKkue ¥ XUMHUECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OMpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS M TMPEKpaIIeHUs] ropeHus (mmokapa), 03HaKOMJICHUE C
oOpa3lilaMu OKCHIOB M OINKCAaHUE HX CBOWCTB, NOJyuY€HUE, COOMpaHUE, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, WCCJIEOBaHHE OCOOCHHOCTEW pPACTBOPEHMsI BEIIECTB C PA3IHMYHONW PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPraHMYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3anmoeiicTBus okcuaa Meau (1) c pactBopomM cepHOit KMCIIOTHI, KUCIOT ¢ METaJlIaMH, peakui
HEUTpAJIU3aLHUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METajuia IpyTrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHelmme Kiaccol
HEOPraHWYECKUX COCIMHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumMudeckux siementros JI. HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYECKasA CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIaCCH(PUKAIIMN XUMUUECKHUX IeMeHTOB. [[oHATHE O TpyHIax CXOMHBIX
AIIEMEHTOB (IIETOYHBIE U MIET0YHO3eMeNbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHIBI.

Ilepuonuueckuii 3akoH. llepumoamyeckas cucremMa xumuueckux ademeHtos J[. H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siep. 30101kl DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
ob6osouek aroMoB TepBbIX 20 xuMuueckux diemMeHTOB Ilepmommueckorr cucremsr J[. U.
MenpaeneeBa. XapakTepUCTUKa XMMUYECKOT0O 3JIEMEHTA MO €ro MOJIOkKEHUI0 B [lepuonnueckon
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BATHS HayKH U npakTuku. JI. . MeHeneeB — y4€HbIN U IPpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenens okuciienus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipoliecchl okucienus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenmn.

u3y4YeHue OoO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE THIPOKCHIA
IMHKAa C pacTBOpPaMHu KUCIOT M IIEJIOYed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUuil (TOpEHUE, PEaKIIUU PA3JI0KEHUS, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpPEAMETHBIX CBA3CH NPU U3yYEHUU XMMHHU B § KJIACCE OCYLIECTBISAETCS
Yyepes3 UCI0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATUH, SIBIISIFOILIUXCS
CHUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®uspka: Marepus, aTOM, DJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ, HW30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocuntes, npixanue, buocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIUETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHH, TeHEeTH4ecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
Y4aCTBYIOUIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3 (DEKTY, 10 N3MEHEHUIO CTENIEHE OKUCIIEHUs
XMMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKHUE YPAaBHEHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xumMmndeckoM paBHOBeCHH. DAKTOPBI, BIMSIOIIME HA CKOPOCTh XUMHUYECKON
peaKkuuy U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCONMALMU. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTnoHsI,
aQHUOHBI. MeXaHM3M MCCOLNAIINM BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIHUTHI.

Peakuuu noHHoro o6MeHa. YcioBHUsI MPOTEKaHHUs peakluil HOHHOTO OOMEHa, MOJIHbIE U
COKpalll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npe/CTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIUd Ha HOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C MOJENISIMU KPUCTAIIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIeCTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICJOBAHNE 3aBUCHMOCTH CKOPOCTM XMMHMYECKOM PEAKIUU OT BO3ICHCTBHS PA3IHYHBIX
(bakTOpOB, MCCIEIOBAaHHE IJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCAa TUCCOIHALNN
KHCIIOT, IIeJ04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWA peakUuii MOHHOro oOMmeHa (oOpa3oBaHUE OcCalKa,
BBbIJICJIEHUE Ta3a, 00pa30BaHUE BOJbI), ONBITOB, WILIIOCTPUPYIOLMIMX HPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHME, pEaKlUu DPA3I0KEHUsI, COEAUHEHUS), pacllO3HaBaHUE



HEOPraHMYECKUX BELIECTB C IIOMONIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJuibl 1 MX COeJUHEHHUS

OOmast xapaktepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHus. CrtpoeHue M (PU3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C METaUlaMH, HEMETaJulaMu,
menoyamu).  XaopoBopopoa. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyueHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelnye Xia0puabl
U UX HAXOXJIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (hU3MUECKUE CBOMCTBA NMPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKue M XHUMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, PU3UYECKHe M XUMHUYECKHE CBOICTBa
(oO1re Kak MpeacTaBUTeINs Kiacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIUIEHHOT'O CIIOCO0a MOJy4eHUs CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOThI, KayecTBEHHas peakuus Ha cyib(ar-uoH. Haxoxnenue cepbl u e
COCIMHEHUH B IPHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSMU CEPBI
(KMCIIOTHBIE 10XKIH, 3arpsA3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILEHHS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCICHMs. A30T, paclupoCcTpaHeHHe B Mpupoje, (U3UYECKue Hu
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro (U3N4ecKue 1 XUMUIECKHIE
CBOWCTBA, MoJlyyeHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peaknys Ha MOHBI aMMOHMSA. A30THas KHCJIOTa, €€ IOJIy4YeHHe,
¢u3nueckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnil. XUMHU4eckoe 3arpsi3HeHHe OKpY’Karollel Cpeibl COeAMHEHUSMH a30Ta (KUCIIOTHBIE
JOKIM, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢usznueckue M XHMMHUYECKHE CBOWCTBA, mHoiyueHue. lcmonb3oBaHue ¢ocdaroB B KauecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHU OKUCIEHMs. YTIepoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gpusndeckue U XuMu4yeckue cBoictra. AacopOuus. KpyroBopor yriaepoaa B mpupoe.
Oxcuapl yraepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHe U TPUMEHEeHHEe. DKOJIOTHYeCKUe MPoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KIMMarta, MapHUKOBBIM 3¢ dekT. YronpHas KUClIoTa U e
conu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U NpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHHEe KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIUIEHHOCTH
U CEIBCKOM XO35IMCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COCIMHEHMAX YIiepojna
(MetaH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJIUIEPUH, YKCyCHasl kucnoTta). [IpupoaHble HICTOUHUKH
yII€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HePTh), HPOAYKTH UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY M IpOMBINUIEHHOCTH. [ToHsTHE O OMONIOrHMYecKr Ba)KHBIX BeLIeCTBaX: >KHpax, Oeikax,
YyII€BOJAaX — M HMX POJIM B KU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COEMHEHUN.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJy4Y€HHE U NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOH kucioTe. CUIIMKAThI, UX UCIOJIB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpolGiiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.



Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XUMHUYECKHE CBOMCTBA T'aJOTCHOB M MX COCAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUJAEOMATEpUaIoOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJCOMATepHaloB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, N3y4eHUE XUMHUECKUX CBOICTB pa3z0aBICHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaOIoJIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIOJB30BaHUE BUEOMATEPHUATIOB), 00pa3aMu a30THBIX U (GOCPOPHBIX YI0O0pEHNUIH,
[OJly4eHUe, coOupaHue, pacro3HaBaHHWE W U3Y4YEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-uoH U U3yYeHHE MTPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HW3Y4YCHHE MOJeNel KPUCTAIUIMUECKUX pemETOK anMmasa, rpadura,
¢ynepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTIEM U yCTPOMCTBOM MTPOTUBOra3a, Mody4yeHue, COOnpaHue, paclio3HaBaHUE U U3YUYCHHE CBOWCTB
YIJIEKUCIOro ra3a, IpPOBEACHME KaueCTBEHHBIX peakUuil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3yY€HUE [MPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIUEH CHUIMKATHOM
IIPOMBIIIJIEHHOCTH, PELLIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeillne HeMeTasuibl U uX
COCIMHEHUS».

MeTtajiibl M X COCAUHEHUS

OO61mas xapakTepuCTHKa XUMUYECKIX 3JIEMEHTOB — METaJJIOB Ha OCHOBAHUHU X MOJIOKEHUS
B Ilepmoanueckoit cucreme xumuueckux siemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.
Crpoenue MeramioB. Mertaminueckass CBsI3b M MeETaJUIMUECKas KPUCTAIUIMYECKAsl PELIETKA.
DNEeKTPOXUMUYECKUN Pl HampsDkeHUH MerauioB. DU3MYECKWe W XUMUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYTyH, JIOPAIOMHHHMM, OpoH3a) M HX
IpUMEHEHHE B ObITY U MPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
H. MenneneeBa, cTpo€HHUE UX aTOMOB, HaxXOXJIEHHE B Ipupoae. PU3NYECKHE U XUMUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAUIBI MATHUN U KalIbIUI: MOJI0KEeHHE B [leprnonnueckoii cucteme
xumMuueckux dieMeHToB JI. M. MenneneeBa, CTpoeHHE MX aTOMOB, HAXO0XICHHUE B IPUPOJE.
DuU3NYEeCKUe U XMMHUYECKHE CBOMCTBA MarHus W KaiblUs. BaxHelnme COeIMHEHUs KablUs
(oxcua, TUAPOKCHUL, coNHn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepumonuyeckoil cucteme xumuueckux snemeHTo [ U.
Menzeneea, CTpOEHHE aToMa, HaXOKJAEHUE B npupoje. PU3ndeckrue U XUMHUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH 1A AITFOMUHHUSL.

Kenezo: mnonoxenue B Ilepumonnueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpO€HHE aToMa, HaxoXJAeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeupawl, Tuapokcunbl u conu skenesa (I1) u xenmesa (lll), ux cocra, cmoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKCnepumenn.

03HAKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUECHUE
Pe3yNIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO MCIIOJIE30BaHNE BUICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJA KajblUsi M HATpusi C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejne3a B
KHUCIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajublus, aIIOMUHUS, LIMHKA, xene3a (1) u xeneza



(1), meau (1), HaGMOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHH MOHAMHU HATPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCU/IA AJIFOMUHUS U THAPOKCH/IA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeuIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamomas cpeaa

BemiectBa u Marepuaibl B MOBCEIHEBHOW KHU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEUIECTB M XUMHUYECKHX peakiuil B ObiTy. [lepBas momomip Mpu XUMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXKarollel cpelibl (MpeaenbHas TOMyCcTuMas KOHLEHTPALUs
Beriects, qaiee — [1/IK). Pons XxumMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3yuyeHue o0pasiioB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, IOJIUMEPHBIE MATEPUAIIBI).

Mescnpeomemmnuie ceazu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCyIIECTBIISICTCS
Yyepe3 UCIOB30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MMOHSATUHN, TaK U IOHATUHN, SIBIISTFOIIIUXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE IOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, Kiaccu(UKanus, TMePUOIUYHOCTb, HAOIIOICHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOT s, MaTepHAIIbI.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITHYECKas PeIIETKa, CIIIaBbl, PU3NYECKIE BETMUNHBI, €TUHUIIBI
W3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtugpochepa, MHUHEpadbl, TOPHbIE TOPOJBI, TOJE3HBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUU B €JUHCTBE yUEeOHOH M BOCIIUTATEIBHOMN JEATEIIEHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUUCKHUMH  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLIMATIM3AIMN 00yYarOIINXCA.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUH M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUSIL:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEepeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpOWCTBE
Mupa 1 oOIIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOpMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMITETEHTHOCTH B 0OLIECTBEHHO T10JIE3HOH,
y4eOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM M JAPYTrMX BHJIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH MPYU BHIMOJHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IPOLIECCE 3TOM Y4eOHOHM AESITEeITbHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE OBEJICHHE U ITOCTYNKH CBOMX TOBapUIllel C MO3UIIMK HPABCTBEHHBIX U MIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTaBICHHUS O  BEIIECTBE W  XMUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY IS
MOHWMAaHUS CYITHOCTH HAYYHOUN KapTHHBI MUPA, MIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHSI IPUPOBI, B3aMMOCBS35X YEJIOBEKA C MPUPOJHON Cpeaoi, O POJIM XUMHH B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TPOLIECCOB U SIBICHUN, IMO3HABATEIbHOM,
UH(POPMALIMOHHOM M YNTATENbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPaTypOd, AOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpec K OOyYeHHI0 M MO3HAHMIO, JIF0O03HATENbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUIO, MMPOSKTHONH M HCCIENOBATEIbCKON AEATEIIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAMpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE [IEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TIOCJIEACTBUNA M HENPHUITHE BPEAHBIX NPUBBIUEK
(ymoTpeOyieHus anKorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOJAMMOCTH COOJIIOACHUS TPaBUI
0€30I1aCHOCTH MTpU OOPALIEHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUEHHUIO NMpodeccHii 1 Tpyaa pa3IudHOro pojia, yBaKeHHE K
TPYIy U pe3ybTaTaM TPYA0BOM AESITEILHOCTH, B TOM YHUCIIE Ha OCHOBE IPUMEHEHHUS MPEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOp WHAMBHIYAJbHOH TPACKTOPUH MPOIOJIKECHHS
o0pa3oBaHusl C¢ Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XMMHH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YCHENmHOW Tpo(ecCHOHATBbHON eATeTbHOCTH W Pa3BUTHS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TPOPECCHOHATBHON CPEIE;

6) 9K0JIOrHY€eCKOro BOCITUTAHUSI:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30pOBOro M Oe30macHoro obpaza XKHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyaIUsX, YTPOKAIOIIKX 3/I0POBbIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOTyYaeMble IPU U3YUECHUHN XUMUHU, JJIsl pEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXAIOLIEH INPUPOJHOW CPEAOW, JJIsI NMOBBILIEHHS YPOBHS 3KOJIOTHYECKOU
KyJbTYpPbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM U MyTeil uX pelieHus
MOCPEJICTBOM METOJOB XMMUH, IKOJOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIEISIOT 3HAYMMBIE 7S (OPMUPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHITUI, THUIOTE3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
peaIMeTax M IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U yHHBEpCalbHbIE Yy4eOHbIE NEHCTBUS (TIO3HABaTEIbHbBIE,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOpbIe 00ecneunBaroT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHO e TEeIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIe AeiCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS WCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJIEHUST TIPU OCBOCHHHM 3HAHHI:
PacKpbIBAaTh CMBICII XUMUYECKUX TTOHITUIM (BBIIECNATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIUBATh
B3aUMOCBSI3b C JIPYTMMU TOHSITHSIMHU), WCIOJIb30BaTh TMOHATHSA JIsi OOBSCHEHHS OTAEIBHBIX
(bakTOB U SABJICHUIA, BRIOUPATh OCHOBAHHS U KPUTEPHH IS KITacCU(DUKAIIMI XUMUYECKHUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXKIY OOBEKTaMU
W3YYEHHUSI, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, JCTyKTUBHBIC, MO AHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHMS;

yMEHHE MPUMEHATHh B Mpollecce MO3HAHHS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XHUMHUH, MPEOOPa3OBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIICHHH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C YYETOM HSTHUX MOJEIbHBIX MPEJACTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBISATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eHCTBUA:

YMEHHE HMCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA TO3HAHUS, a
TakkKe B KayecTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOJA0M MPOIECca, CAMOCTOSITEIHHO TIPOTHO3UPOBATH €0
pe3ynbrat, (GopMyIHpoBaTh OOOOIICHUS W BHIBOJBI IO pe3yibTaTaM MPOBEIEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeNIaHHOM pabdoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIUIO PA3IUYHBIX BUOB
1 HOpM IIPECTABICHHUS, TTOTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJIIpHAs INTEPaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe TocoOus, pecypcsl IHTepHeTa), KpUTHUECKU OLIEHUBATh
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(POPMAILIUIO;



yMEHHE MPUMEHSATh Pa3IN4HbIe METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHbOpMaIuu U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX JIJIsl BBIMIOTHEHHSI YICOHBIX U TIO3HABATEIBHBIX 33724
onpeAeNéHHOro THIA, MPUOOpPETeHHE OMbITa B 00JIACTH HCIHOJB30BaHUA HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBIICHHE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAHUS PA3TUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MPEACTaBICHUS
uH(pOpMAIIMKM W WJUTIOCTPUPOBATH pEIIaeMbIe 3a/la4ll HECIOXHBIMA CXEMaMH, JUarpaMMaMu,
npyruMu (popmamu rpauku U UX KOMOMHAITUSAMH,

YMEHHE HCIOJIh30BaTh W aHAIM3UPOBATH B TIpoIlecce Y4eOHOH W HCCIenoBaTeNIbCKON
JEeSTEIbBHOCTH UH(POPMALIUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CETLCKOT0 X034iCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYXKaIoLel MPUPOTHOMN CPeIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auagora W (WiM) JTUCKYCCHM) TIO CYIIECTBY
oOcyxgaeMoii Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOJyUYEeHHBIE PE3yJIbTAThl MO3HABATEIHHON ACSITETbHOCTH B YCTHBIX
W THMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOM pPabOThl MO HCCIEIOBAHHUIO CBOWCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
MCCJIEI0OBATENbCKOM JIEATEIbHOCTH TIPU PEIICHUH BO3HUKAIOUIUX IMPOOJIeM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB W COIJIAaCOBaHMs MO3UIUN (00CYXIeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBD», KOOPJIMHALIUSI COBMECTHBIX JEHCTBUM, OTPE/ICTICHUE KPUTEPHUEB 11O OIICHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IPYTHE).

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€l CTBUS:

YMEHHUE CaMOCTOSITENIbHO OINPEAENATh LENH AESITENIbHOCTH, INIAHUPOBATh, OCYILECTBIATS,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOKO JESTEIBHOCTh, BHIOMpATH
Haubosee 3 GeKTUBHBIE CIOCOOBI pelIeHUs Y4eOHbBIX 1 TO3HABATENbHBIX 33714, CAMOCTOSATEIHHO
COCTaBJIATh WJIK KOPPEKTHUPOBATH MPEITIOKEHHBINA AITOPUTM JIEUCTBUM TP BBINOJHEHUH 3a]TaHHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHUBATh COOTBETCTBHE TOJYYCHHOTO pe3yJIbTaTa 3asBJIICHHOW IE€JH, YMEHUE WCIIO0Ih30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMbl€ B YCIOBUU 3a/IaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPe3ydbTAaTOB IO OCBOCHUIO O0S3aTEIBHOTO COAEpIKAHMUS,
YCTAaHOBJICHHOTO JIaHHOW (enepalbHOM pabodeil mporpaMMoi, BBIICISIOT: OCBOCHHBIC
o0ydJalomuMUCs Hay4yHbIe 3HAHUS, YMEHHS M CHOCOOBI JAeWCTBUM, crenuduyeckue s
npeaAMETHOM 00sacTi «XUMUS», BHIBI JEATEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YU4EOHBIX U HOBBIX CHTYAIUsX.

K xonmy obOyuenusi B 8 kjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

® pPACKpPBIBATH CMBICH OCHOBHBIX XMMHUYECKUX IMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUI

9JIEMEHT, TPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO, CMeCh (OJHOpOAHAS W
HEOJHOPOJ/IHAsI), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAash M MOJIEKYJIsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast JI0JIs1 XMMHUYECKOTO 2JIEMEHTa
B COCAWHEHHWM, MOJSIPHBII  00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
3EKTPOOTPHULIATENEHOCTD, CTENICHh OKUCICHUS, XUMUYECKas peaklus, KiiaccuuKamus
peaklMil: peakliuy COCIUHEHUS], PEaKLIUU PA3JIOKEHUS, PEAKIIUN 3aMEIICHUS, PEaKIUU
0oOMeHa, 2K30- U YHJIOTEPMHUUECCKHE PEAKIINH, TEIUIOBOU 3P HEKT peakiuu, sIpo aToma,
AIIGKTPOHHBINA CIIOM aroma, aToMHas OpOWTanb, paauyC aromMa, XUMHUYECKas CBS3b,
NOJIIpHAasl M HETOJIIpHAsi KOBAJICHTHAsl CBS3b, WOHHAs CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBast 10J1s1 BellecTBa (MPOLIEHTHAsSI KOHIIEHTPALIMsI) B paCTBOPE;



WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMYECKHX TMOHSATHH U TPUMEHSATH 3TH
MOHATHS NPH ONMCAHUH BEUIECTB U UX MPEBPAIICHUH;

UCTOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBICHHS (OpPMYN BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

OTIpEeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o ¢opmynaMm, BHA XHUMHUYECKOH CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpsiBaTh cMbici [lepuonnueckoro 3akona [I. M. MeHueneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUS, 3aKOHa ABOTaJipo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy I[lepuoamueckoit cucTeMbl
XUMHYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «TJIaBHAas moarpynmna (A-rpynma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie u OonblIMEe NEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTOphle MMerTcss B Tabmuie «llepuonnyeckas cucremMa XHMHYECKHX
anemeHToB J[. M. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsia  sapa, oOliee 4YHCIO DJICKTPOHOB H
pacnpeziefieHue X MO0 IEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEILIECTB, IO TEIUIOBOMY
addekry);

XapaKTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BEILIECTB pa3IMYHbBIX
KJIaCCOB, TOJTBEp)KJasi  ONUCAaHUE TMPUMEpPAaMHU  MOIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOTO COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUH B PA3IUYHBIX YCIOBUSAX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIDHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 (OpMyJie COEMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PAaCUETHI IO YPAaBHEHUIO XMMUYECKOH peakiui;

IPUMEHATh OCHOBHBIE ONEpallMd MBICIUTENbHON NEATETbHOCTH — aHAJIU3 U CHHTE3,
CcpaBHEHHE, 0000IIeHNE, CUCTEMATH3alUI0, KJIACCU(UKALMIO, BBISIBICHUE MPUUYUHHO-
CJICZICTBEHHBIX CBSI3ed — JUI M3YYEHHs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIIHA,
€CTECTBEHHO-Hay4YHbI€ METO/Ibl TO3HAHUSI — HAOII0ACHNE, U3MEPEHNE, MOJIEIINPOBAHHE,
HKCIEPUMEHT (peasibHbI U MBICICHHBIH);

ClleZIoBaTh MpaBUJaM TIOJb30BAaHUS XMMHUYECKOH TMOCyloi M J1abopaTOpHBIM
o0opyZOBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKLHSMHU T10 BBITOJIHEHUIO Ta00PAaTOPHBIX XUMHUUECKUX OIIBITOB I10 MOJIyYEHHIO U
coOMpaHnI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJA W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM I0JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOIIBIO UHIUKATOPOB (JIAKMYC, (heHONIPTaNCHH, METUIIOPAHK U JPYTHUE).

K xoniy oOydeHus B 9 KJjacce mpeaMETHBIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

pacKpbIBaTb CMBICIT OCHOBHBIX XHUMHYCCKUX MOHATHI: XUMUYCCKUUI 3JICMCHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTH,
SJICKTPOOTPULATCIIbHOCTb, CTCIICHb OKHCJIICHHA, XHUMUUYCCKAas PCAKIUA, XUMHYCCKaAA
CBSI3b, TEIUIOBOM A(PEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AJIEKTPOJIHUTHI,
HCOJICKTPOJIUTBI, OJBJICKTPOJIUTUYCCKAAd JUCCOLHUAllUA, PCaKIUU HOHHOI'O 06MCHa,
KaTaJln3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIIUH,



OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAHOBHUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHUE, AJIOTPONHs, aM(pOTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, HOHHAs, MeTaJNIM4yecKas), KpUCTAIUIMYEcKas peméTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKUuu, HPeIelbHO JIOIyCTUMAas
koHeHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TOHSATHH M MPUMEHSTH 3TH
MOHSITHS IIPU OMUCAHUH BEILIECTB M UX MPEBPAIICHHUIA;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBi€HHUS (OpMysa BeElIecTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCYy COCIMHEHHH 1o ¢dopMmysaMm, BUJ XUMHUYECKOM CBsI3U (KOBAJIGHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKON
dopMyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAIIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA,

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tabnuunyio ¢opmy [leproanyeckoit
CUCTEMbl XMMHMUYECKHUX OJIJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynmna (A-
rpymma)y u «mnobouyHas mnoxarpymma (b-rpynma)», maneie W OONbIINE TEPHOBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IIEPUOINYECKO TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1pa,
oOlI1ee YuCIo AIEKTPOHOB U PACIpeIeNICHUE UX MO 3JEKTPOHHBIM CJIOSM), OOBACHATH
o01Ire 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB DSJEMEHTOB M HMX COCAMHEHUN B
Ipejienax MaJlbIX NEPUOAOB U IIABHBIX MOATPYII € YYETOM CTPOEHHUS UX aTOMOB;
KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIy U COCTaBy YYacTBYIOIIMX B PEaKUUU BEIIECTB, MO TEIJIOBOMY
3 deKTy, M0 U3MEHEHUIO CTENEHEeH OKUCIEHHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) 0OLIMEe U crHeuuduyeckrue XUMHUYECKHe CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPABHEHNUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

COCTaBJIATh YPaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKIMi HOHHOrO OOMEHa, YpaBHEHUS peaKlMid,
MOJATBEPXKJAIOIIUX CYLIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY BEIIECTBAMHU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILIEHUN B Pa3JINYHBIX YCIOBHUSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

coOioaTh MpaBWJa TIOJIb30BAaHUS XMMHUYECKOW TOCYJIOM U J1abOpaTOpHBIM
o0opys0OBaHHEM, a TaKKe IMpaBuia oOpalleHus C BEIIeCTBAaMU B COOTBETCTBUU C
MHCTPYKLHMSMHU T10 BBITOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJYYSHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJICKHUCIIOTO Ta3a);

MPOBOAMTH PEAKIMH, MOATBEP)KIAAIONINE KaYeCTBEHHBI COCTaB Pa3jIMUYHBIX BEIECTB:
pacrio3HaBaTh OINBITHBIM NYTEM XJIOpUA-, OpoMuia-, Moaun-, kKapOoHar-, ¢ocdar-,
CWJIMKaT-, cynb(ar-, THIPOKCHI-UOHBI, KAaTUOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;



MPUMEHSTh OCHOBHBIC OTEPAIlMU MBICTUTEILHON NEATEIHbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, O0000IEeHHEe, CHCTEeMATH3AIHI0, BBISABICHUE MPHUUYUHHO-CIEICTBEHHBIX
CBSI3eH — JUIA M3YYCHUS] CBOMCTB BEHICCTB M XMMHUYECCKHX PEaKIUi, €CTECTBEHHO-
HAYYHBIC METOIbI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso wacos JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMbl Bcero KonTponsmrie TipaxTiracckue oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [IOK
PAKTHYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BeitectBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe I HEOPraHHYECKHUX BelIECTB
21 Bosayx. Kucnopoa. [lonsitue 6 bu6nmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopon. [onsitue o 8 1 bubmmoteka IIOK
KHCJIOTaX M COJISAX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 11 1 1 but6mmorexa [IOK
HEOPTaHMYECKUX COSIMHEHHM https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paspnen 3. Ilepunoanyeckuii 3axkoH u Ilepuoguyeckas cucrema xumuiyeckux 3jaeMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi CBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrema

3.1 XUMHYECKUX deMeHTOB J[. U. 7
MenneneeBa. CtpoeHue

aToMa

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

XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 8
BOCCTAHOBUTEIIHHBIC PEAKIIHH

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

Hroro no pazaeny 15

PesepBHOE Bpems 3

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 68



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

9 KJIACC

KosmvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 0Bpa30OBATEIBHBIE
padoThI padoTsbI pecypesi
Pasnea 1. BemecTBo H XMMH4YecKHe peakiuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
' XUMHYECKUE PEAKI[MH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpynmel. ["amoreHst https://m.edsoo.ru/7f41a636
o | o : B LOK
' PYTHIRL- &-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
bu6mmoreka [JOK
2.3 anemMeHToB VA-rpynisl. A3ot, pochop u 7 1 https://m.eds00.ru/7f41a636
WX COCIMHCHUS
re | o ; : , Dok
' o PYTHEL oA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25
Pa3zpnen 3. Metauuibl U MX COEAUHEHHS
. bu6mmoreka [IOK
31 Obupe cRoRCTEa METAIIOB 4 https://m eds00.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxkuelinme Metayuisl 1 UX COEIUHEHUS 16 1 2 hitps://m.eds0o.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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 20
Paznea 4. Xumusi 4 OKpyKamomas cpeaa
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 bubmmorexa LIOK

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

Hroro mo pazueny 3

PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
Ne KoJunyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kontposbusie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThbI pecypchl
1 [Ipenmer xumuu. Pois xumun B 1 bub6nmmoreka [IOK
JKM3HH 4yesioBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 Ilonsarue o MeTonax MO3HAHHUS B 1 bubnunoreka LIOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
3 «IIpaBuna paboTsl B 1abOpaTopuu 1 Bbu6moreka [JOK
U IPUEMBI 0OpAIIEHus C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM)
4 YucThle BEIIECTBA U CMECH. 1 bubnmorexa LIOK
Crioco0bl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
o
5 glgail:;?l{c;: iﬁgggg azlﬁl_ l'?pI/IMepe 1 bubmorexa LHOK
N https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJN)»
bubmuoreka [IOK
6 ATOMBI H MOTIEKY TbI . https://m.edscI)J(;).ru/ff0d2a6c
7 XuMHYecKre dIIEMEHTBI. 3HAKU 1 bubnunorexa LIOK
(CMMBOJIBI) XHMHYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoxHbIE BELlECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUCHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyiia. 1 bu6muoreka [JOK

BaneHTHOCTh aTOMOB XHUMHUUYECKUX
3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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

OrHOCUTEIbHAA aTOMHAs Macca.

11 OTHOCUTENBHAS MOJICKYJISIpHAs bubmorexa [IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 101151 XUMHAYECKOIO bubnunoreka LIOK
3JIEMEHTA B COCTMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Moib. bub6nmoreka [IOK
Monsipaast Mmacca https://m.edso0.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
sBICHHS. XMMHYECKast PeaKIIust https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnnorexa [JOK
XMMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MacChl BEIIECTB. bu6nmorexa LIOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo0.ru/ff0d3b88
BrrunciieHus KoaIn4ecTBa, MacChl
17 BemecCTstz 1o YI());.IBHeeIfI:I/I}Ii/; - bubmorexa LHOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
ApUKAAT XUMAYECKUX
18 E;Iaizng (C()aeH,Z[I/IHeHI/I}I - bubmiorexa LJOK
’ https://m.edsoo.ru/ff0d3f34
pa3yioKeHUs1, 3aMeIIeHUsI, 0OMEeHa)
19 mmmorcmer. Ovotmome n Bumorerca LIOK
) o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HaHUH
o
o | e s 61 o B 10K
https://m.edsoo.ru/ff0d4290
peaKIum
2| momea Knonopon e bummorera LIOK
: https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
DOu3nYeCcKue U XUMUYCCKHE
29 CBOMCTBA KHCJIOPO/Ia (peaKkIuu bubnuoteka [JOK

okucneHus, ropenue). [lonstue 06
OKcHIax

https://m.edsoo.ru/ff0d4614



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

Crioco0bl MoNTyueHUsI KUCIOPO/a B

bubnunorexa LIOK

23 71a00paTOPUH U TPOMBIIIICHHOCTH. hitps://m.edsoo.ru/ff0d497a
[IpumMeHeHnue Kuciopoia — '

TennoBoii 3¢ ekt XuMUIecKoi
peaxuu, MOHsATUE O Bubmorexa LIOK

24 TEPMOXHUMHYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d4790
3K30- U SHJOTEPMUYECKUX — )
peaKIUIX
TorumBo (He(Th, yToJlb U METaH). BuGmuotexa LOK

25 3arpsi3HeHue BO3/ayXa, CIOCOObI €ro hitps://m.edsoo.ru/ffod4cda
MPEIOTBPALIEHHUS — )
[IpakTuueckas padora Ne 3 o reme Bubmorexa LIOK

26 «Ilonyserme 1 cobupanye https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJa, U3YUYEHHE €r0 CBOKCTBY B :

27 Bonopox — sneMeHT 1 nmpocroe bubmmoreka [JOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
Cbmvl/mecxne Y XUMHYECKHE Bubmiorexa [IOK

28 cBolicTBa Bojopoaa. [Ilpumenenue hitps://m.edso0.ru/ff0d4ddo
BOJIOpO/A — )

29 [TonsaTue o KuCIOTaX M COJNSIX bubmorexa OK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bI moTy4eHust BOA0POia B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme Bubmuotexa LOK

31 «lomyserue u codupare https://m.edsoo.ru/ff0d4f42
BOJIOPO/1a, U3yUEHHUE €r0 CBOKUCTBY — :

32 MounsipHblii 00BEM Tra3oB. 3aKOH bubmuoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrancnenus o0béMa, KomMdecTBa Bubmorexa [IOK

33 BEIIIECTBA ra3a 110 ero N3BeCTHOMY

KOJIMUECTBY BEIECTBA MWK 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
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

Brruucnenus 00EMOB ra3os 0o
YPaBHEHHUIO PEaKIIMU Ha OCHOBE

bu6nmmorexa [IOK

34 3aKOHA 0OBEMHBIX OTHOIIICHHI https://m.edsoo.ru/ff0d5708
ra3oB

35 DOHU3NYECKUE U XUMUYECKHUE bub6nmoreka [IOK
CBOICTBa BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubnuorexa [JOK
UHIHKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHUTEIb.

37 Hackinennble 1 HEHACHIIICHHEBIC bubnunoreka LIOK
pacTBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pACTBOPE
[IpakTuueckas padora Ne 5 o reme

38 «IIpurotoBieHne pacTBOPOB C bubnnoreka [JOK
orpeIeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBAY

39 KonTponsHnas padora Ne2 no teme bubmmnoreka HOK
«Kucnopon. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KiaccupuKaius, bu6nmoreka LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e

41 Z%J;};iiinfﬂzﬂiiﬁf;ecs(ﬁoBHLIX u bubmmorexa [OK

’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHJIOB

42 OcHOBaHHUsI: COCTaB, bubnuotexa [JOK
KJaccu(uKalus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuyenue u xXumuyeckue bubnuoreka [IOK
CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccudukarus, bubnunorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHue u XuMHYECKHE bubnuoteka [JOK

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpennue): HOMEHKIATypa,

46 CIIOCOOBI MOJYYCHUSI, XHMUYECKHE bubmorexa [IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6.
47 Pemienue sxcepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 110 TeMe «OCHOBHBIC KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCAMHEHUI»
18 xancomnsmoopramacon Bubmorera LIOK
N https://m.edsoo.ru/00ad9a50
COeIMHEHU N
49 O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3HAHUHI https://m.edso0.ru/00ad9cb?2
o | oo e 3 2 e BuGmorra LOK
o https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCTMHCHUN
SL e stewenton. Tommie Bubmiorerca LIOK
' https://m.edsoo.ru/00ad9ffa
0 TPYyIIaxX CXOJHBIX JIEMEHTOB
Ileproauueckuii 3aK0H U
52 [lepuonuueckast cucrema bubmmnoreka HOK
XUMHUYECKHX d1eMeHToB J1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuoael, rpynmsl, HOATPYIIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
S5 arovion smewentos Tepmomuecroi Bubmorera LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
56 XapakTepucTuKa XUMUYECKOTO bubmuotexa [JOK

3JICMCHTA I10 €I'0 IIOJIOXKCHHIO B

https://m.edsoo.ru/00ada824
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[Tepnonnueckoii cucreme /1. U.
Meupeneena

3nauenue [leproanyueckoro 3akoHa
JUTSL pa3BUTHUS HAYKH U MPAKTUKHU.

bubnunoreka LIOK

S7 . U. MennesneeB — y4EHBIH, https://m.edsoo.ru/00ada96e
Mearor ¥ rpakJaHuH
PesepBueiit ypok. O000mIeHNE U
58 cucTeMaru3anusa 3HaHuu / bu6nunorexa LIOK
Bcepoccuiickas mpoBepouHas https://m.edsoo.ru/00adb33c
pabora
KoHntpoisbhas padora Ne4 o teme
59 «Crtpoenne atoMa. XuMHUUYECKast bubnunoreka LIOK
cBs3b» / Beepoccwuiickas https://m.edsoo.ru/00adb486
poBepoyHasi paboTa
60 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubmuoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnast xuMHuueckas CBs3b bubmmorexa LHOK
https://m.edsoo.ru/00adac34
62 KoBaneHntHas nonspHas bubmuoreka [IOK
XHMHYECKasl CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentnast HenonspHas bubmmnoreka HOK
XAMUYECKAs CBI3h https://m.edsoo.ru/00adaab8
bu6nunorexa LIOK
64 Crenens okucenus https://m.edsoo.ru/00adae28
65 OxucnuTenbHo- bu6muorexa [IOK
BOCCTaHOBHUTENIbHBIE PEAKIIUU https://m.edsoo.ru/00adb076
66 OKHUCIUTEN U BOCCTAHOBUTEIIH bubmmorexa LIOK
https://m.edsoo0.ru/00adb076
PesepBHrlit ypok. O0001IeHHE U
67 CHUCTEMAaTH3alMsI 3HAaHUH 110 TEME but6mmoreka [IOK

«Ctpoenue aroma. XUMHUYECKas
CBSI3b»

https://m.edso0.ru/00ad9cb2
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68 PesepBublit ypok. O6001eHne 1 1 Bu6muoteka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 5 4
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https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Ne Tema ypoka K 1 HAara o0Opa3oBaTeJbHbIE
/o Yp Beero OHTPOJIbHbIE PaKTH4YeCKHE H3ydenus P
padoTbI padoThbI pecypcnl
[Iepnonrueckuit 3aKoH.

1 [lepuoanueckas cucrema 1 bub6nmmoreka [IOK
XUMHYECKHX dieMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEIMI/I‘I@CKI/IX 3JIEMEHTOB 1 buGnuorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMeHKIaTypa bubnnorexa [JOK

3 1 ]

HEOPraHUYECKUX BELICCTB https://m.edsoo.ru/00adb7e2

4 Buasl xumMuueckoil CBSI3U U THUIIBI 1 bubnmorexa LIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas pabora Nel no teme

5 «IToBTOpEHUE U yriTyOIeHue 1 1
3HAHU OCHOBHBIX Pa3/EIOB
Kypca 8 Kiiacca»

Knaccudunkanmus XuMHIeCKuX

6 eaK I/IIgI) o Lla3J11/1qHI)IM 1 bubmorexa LIOK
peakdl p https://m.eds00.ru/00adbch0
MpU3HAKaM
IToHsiTHE O CKOPOCTU XUMHUECKOU

7 €aKIuu HOHSII?FI/IG 0 TOMOTEHHBIX 1 bubmorexa I[IOK
PCAKLUH. https://m.edsoo.ru/00adbe9a
U TE€TEPOTreHHBIX PEAKIUAX
TlonsTHE O XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

BIIUSIONINE HA CKOPOCTh bubnunorexa LIOK

8 N 1 .

XUMHYECKON PEaKIuy U https://m.edsoo.ru/00adc28c
MOJIOKEHHE XMMHYECKOT0
paBHOBECHSI



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

9 OKHCIIHTEIIbHO- bubnuorexa [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
10| mcrommmmm Cammmern Buiotera LIOK
: https://m.edsoo.ru/00adcd68
ci1a0blIe JICKTPOTUTHI
11 HoHHbIE ypaBHEHMS peakuui bubmorexa LOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIIOT U
12 mpercrasscmmi o6 Bubaoterca LIOK
. https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON
U CCOIHAIAN
XHUMHUYECKHE CBOIICTBA COJICH B
13 CBETE MpeACTaBICHUHN 00 bu6nmorexa LIOK
SIIEKTPOTUTHIECKOM https://m.edsoo.ru/00add8b2
JHCCOIHUAIAN
14 ITonsiTe o ruApoOIU3E coJien bubmorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3SHAHHH https://m.edsoo.ru/00addd12
o
16 gg:iiiiicgzzniﬁf;;ﬁ;I;HLIX bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padorta Ne2 o teme
17 «ONEKTpoIUTHYECKast bubnuoreka [IOK
nucconuanys. XuMUYECKue https://m.edsoo0.ru/00addecO
peakiuu B pacTBOPAx»
OO01mas xapakTepucTHKa Butmiorexa [[OK
18 rajoreHoB. XUMHUYECKHE

CBOMCTBA HAa MPUMEPE XJIOpa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CosiHast

19 KHCJIOTa, XUMHUYECKHE CBOMCTBA Bubmrorexa OK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHUe, MPUMEHEHHE
20 | zons oyt congiott BuGnorexa LIOK
y N . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3YUCHHE €€ CBOMCTBY
21| mmcor peasont, e o BuGmorexa LIOK
peaxiui, n https://m.edso0.ru/00ade488
W3 pEareHTOB JIaH B U30BITKE
29 OO6m1as xapakTepucTuka bubmmoreka [JOK
seMeHTOB VIA-TpyIisl https://m.edsoo.ru/00ade64a
AJIOTpOnHBIE MO (DUKAIIMH
23 cepbl. Haxoxienue cepsl 1 €€ bubmmoreka [JOK
COEMHEHUI B IPHPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
2 | orreeen veamerac BuGmorera LIOK
. https://m.edso0.ru/00ade802
CBOIiCcTBa
| e Gt s BuGaiorsa LOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMUYECKUE peaKIIui, JIekKaIInue
B OCHOBE ITPOMBIIIJICHHOTO
26 croco0a Moy4eHus CepHOn bubmmorexa [JOK
KUCIIOTBL. XUMHAYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COCJTHHEHUSIMU CEPBI
Brrancnenne MaccoBoit o but6mmorexa [IOK
27 )
BBIX0/1a MTPOYKTa pPEaKuu https://m.edsoo.ru/00adec8a
OO0mrast xapaKTepUCTHKA
28 anemMeHToB VA-Tpynmsl. A30T, bubmorexa I[TIOK

pacnpocTpaHeHue B IPUPOJIE,

https://m.edsoo.ru/00adeeab
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du3nveckre 1 XUMHYECKUE
CBOMCTBA

AMMUak, ero ¢puznueckue u

29 XUMHUYECKHUE CBOMCTBA bubmorexa LIOK
’ https://m.edso0.ru/00adf004
MOJTy4YeHUE U PUMEHEHUE
[TpaxTueckas paborta Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHaKa bubmmorexa [IOK
g ’ https://m.edsoo0.ru/00adf180
U3YYEHUE €r0 CBOMCTBY»
31 A30THas KUCI0Ta, €€ GU3nIEeCKre bubnnoreka [JOK
U XUMHYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
coJieil aMMOHUS B KAYECTBE
32 MUHEPAIbHBIX YA0OPEHHIA. Bu6moteka LJOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYXAaIOIIEe Cpeabl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u
33 docdopnas kucnora, pusudeckue bubnnorexa [JOK
¥ XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyuYeHue
Hcnonb3oBanue Gocdatos B
34 KAa4yeCTBE MUHEPAIBHBIX bubmmnoreka HOK
ynoOpeHuil. 3arpsizHeHHe https://m.edsoo.ru/00adfc20
IpUPOIHOH cpeabl hocaramu
Yraepon, pacipocTpaHEeHHE B
35 npupoze, Gpuzndeckue u EH6H_HOTeKa LIOK
UMIeCKTE CBOHCTEA ttps://m.edsoo.ru/00adfd9c
Okcuppl yriaepoaa, ux
(I)PIBfI‘-ICCKPIC Y XUMHYECKHE Butmiorexa [[OK
36 CBOICTBa. DKOJIOTHYECKUE

HpO6HeMBI, CBsI3aHHBIC C OKCHUIOM
yraepoja (1V)

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

37 VYroipHasg KACIIOTa U €€ COIN https://m.eds00.ru/00ae006¢
[TpakTtrueckas padora Ne 4 mo
38 teme "[losyueHue yriekucnoro Bu6mumoteka [JOK
raza. KagectBeHnHast peakiius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-roH"
IlepBoHavanbHbIC TOHATHS 00
39 OplPaHI/IIIeCKI/IX BEIECTBAX KakK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIJIepoia
40 KpemHuuii u ero coemuHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta No 5.
a1 Pemenne skcnepuMeHTaIbHBIX Bu6moteka [JOK
3aj1a4 1o teMe «Baxnelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI I X COCAUHEHUS
KonTponrHas padora Ne3 mmo TeM
42 «];)a)Kl:I){(;ﬁmHe ieffloeTaJJIim I/IOI/IXe ) bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO01mas xapakTepucTHKa
XAMUYECKHX DJIEMEHTOB —
43 MeTaJUI0B. MeTannuueckas CBSI3b bu6nmorexa LIOK
U MeTa/lInIecKast https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasi peliéTka.
du3ndeckre CBOMCTBA METAJIOB
XHUMHUYECKHE CBOIICTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUH psift bubmmorexa [OK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJNIOB
O61mue crnocoOb! MOTyUYeHus
MeTaioB. CiuiaBel. BeranciaeHns Bubsmorexa [IOK
45 M0 YPaBHEHUSIM XUMHYECKHUX

peaKLui, eCiii OAVH U3 PEarcHTOB
COJIEP’KUT IPUMECU

https://m.edso0.ru/00ae1156
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bubnunoreka LIOK

46 Howsrue 0 KopposuH meTaos https://m.edso00.ru/00ae1278
Bbubnnoreka IIOK
47 [enounpie MeTaibl https://m.edS(IJlo.ru/Oanl4b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJIust https://m.edsoo.ru/00ael14b2
49 [IIenoyno3eMEIbHBIE METAIIBI — bubmuoreka [IOK
KaJIbIUI ¥ MarHHUi https://m.edsoo.ru/00ae15e8
50 Baxnelimue coeuHECHNUS bubnunoreka LIOK
KaJIbIIHsI https://m.edsoo.ru/00ael15e8
51 O606I£IGHI/I€ U CHCTEMATU3AIINS
3HAHUH
59 JKEcTkoCTh BOIBI U CIIOCOOEI €8 bu6nmorexa LIOK
yCTpaHEHUs https://m.edso00.ru/00ae1886
53 Eell)\f; Iﬁggﬁgﬁfggxﬁ ?\4230;[51 bubmorexa LIOK
i 8 https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmnoreka IIOK
>4 AlOMUHIT https://m.edscﬁ).ru/00ae1c64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
THJPOKCHIA https://m.edso00.ru/00aelc64
bubnunorexa LIOK
56 Keneso https://m.edS(])lo.ru/Oan1d86
57 OKcuIbl, THIAPOKCUIBI U COJIHA but6mmorekxa [IOK
xenesa (1) u xenesa (111) https://m.edso00.ru/00ae35e6
58 O6o6LEleHI/Ie U CHCTeMAaTH3allns
3HAHMI
[TpakTuueckas padota Ne 7.
59 Pewienne skciepuMEHTAIBHBIX bu6muotexa [JOK

3aga4 mo reMe «BaxHeimume
MCETAJIJIBI U UX COCAUHCHUS)

https://m.edsoo.ru/00ae3de8
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Brruucnenus o ypaBHeHUAM
XUMHYECKHUX PEaKLWH, €CIIN OUH

60 U3 PEAareHTOB J]aH B N30BITKE WU 1 Bu6mmoteka [JOK
COJCPKHUT IPUMECH. Bhraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJA IIPOLYKTa
peakinuu

61 O000111eHrE U CUCTEMATU3 AL 1
3HAHHUA
KonTponsHas padora Ne4 1o Teme

62 «Baxueiilue MeTamIbl U UX 1
COCIMHEHUS

63 BemecrBa u marepuainsl B 1 Bbu6mmoteka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XUMHUYECKOE 3arpsI3HEHHUE 1 bubnnoreka [JOK
OKPYKAFOIIEH CpeJIbl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pelieHnu 1 bubmuoteka [IOK
9KOJIOTUIECKUX TPOOIIeM https://m.edsoo.ru/00ae4270

66 Pesepsublit ypok. O0o0uIeHue 1 1 bubmmnoreka HOK
CHCTEMATU3aLMA 3HAHUI https://m.edso0.ru/00ae0d0a

67 PesepBHblit ypok. O6001IeHNE U 1 bubmuoteka [IOK
cHUCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c

68 PesepBuslit ypok. O0o0uieHue u 1 bubmuoreka [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68
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MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeToAn4ecKkoe odecrnedyeHue 00pa3oBaTeIbHOI0

(KoJIMUecTBO
IIT.)

V4eOHO-METONUECKOE
o0ecrieueHue s memarora

YueOHO-MeToanYecKoe
oOecrnieueHue AJis yYeHUKa

Xumus, 8 knace/ 'abpuensa O.C., OctpoymoB
N.I'., Cnankos C.A., AKIIMOHEPHOE 00IIECTBO

«3narenscTBO «IIpocBemenune

* Xumus, 9 knacc/ 'abpuensa O.C.,
OctpoymoB WU.I'., Cnankos C.A.,
AknmonepHoe o01ecTBo «M31aTenbcTBO
«ITpocBemenue»

tabnuiel: [lepuoandeckas cucrema
xumuueckux ayemenToB 1. . Meneneena,
TabIMIa paCTBOPUMOCTH,
AIEKTPOXUMHUECKHUH Psi/i HAIIPSKEHUS
METaJJIOB

[{udposbie oOpa3zoBaTeIbHbBIE
pecypcehl (TSl yIUTENs)

https://iro-49.ru/wp-
content/uploads/2023/04/Xumusi-6a30Bblii-
ypoBeHb.-Peanuzanus-rpedoBanuii-dOI'OC-
OCHOBHOTI'0-00111er0-00pa30BaHusl.-

Mertoauyeckoe-nocodue-uis-yunrens. pdf

[{udpoBbie 0Opa3oBaTeIbHbIC
pecypcsl (715 y4eHHKa)

bubmmoteka [IOK
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

TexHuueckue cpeacTna
00y4eHus1, 000py10BaHHE

HMHTepakTHBHAs JOCKA

MonHo00I0K

MOy

MynbTUMEANIHBINA TPOEKTOP

I[OKYMCHT KaMepa

Komnonka

[TapTsI

Crynesa

KonTopka

Jlocka njis mena

Jocka mig mapkepa

[Ikadbl ¢ HOIKAMH

IIxadsl co cTexIoM

Ilonka HaBecHas

Y4eOHo-nmaboparopaoe
obopynoBaHue

JleMOHCTpallMOHHbIE, HATJISTHBIC




mocoOus (CIIOPTUBHBIN
WHBEHTaphb)

JIuct KOppeKTUPOBKHU pabouelt IporpaMMsl

/o

[Iprunna
KOPPEKTH
POBKHU

Tema ypoka

Jara
IIPOBECHHUS
110 TUTaHY

Jara
MIPOBEICHHS
1o akrty

Croco6
KOPPEKTH
POBKH

PexBu3uTHI

JIOKYMEHTAa

(Ne mpukasa,
JaTa)
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