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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMHUKM OCHOBHOIO oOwIEro oOpazoBaHusi (yriyOJnEHHBIN
YPOBEHb) COCTABJICHA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHUsL, MPEACTaBICHHBIX
B ®I'OC OO0OQ, ¢ yuerom (eaepanbHOil paboueii MporpaMMbl BOCIIUTAHMS.

[Iporpamma 1o xumuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIIM YYUTENIO B CO3/IaHUU paboueli mporpamMmbl 0 y4eOHOMY HPEIMETY.

[Iporpamma 1o XuMuM JOa€T MNPEJCTABICHUE O LENsAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHMTAHMS M pa3BUTHUA OOYYAIOLIMXCS CpPEICTBAMH y4eOHOrO
npenMeTa, onpenesseT 00sI3aTeNbHOE MPEAMETHOE COJEpKaHue, ero CTPYKTYPY 10
pazmenam M TE€MaM, pacopeleieHue 10  KiaccaM, PEKOMEHAYEMYIO
NOCJIEOBATEIIBHOCTh ~ M3YYEHUS XHMHHM C YYE€TOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro TMpoLecca, BO3PACTHBIX
ocoOeHHOcTe oOywaromuxcsi. B mnporpaMMe 1O XUMHUM — YYHUTHIBAIOTCS
BO3MOKHOCTH Y4eOHOTO MpeaMeTa B peain3allud TpeOOBaHUN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M NPEIMETHBIM pe3ynbTaTaM OOy4YeHUs U B
(GOopMHUpPOBAaHMM  OCHOBHBIX BHJIOB  Y4YEOHO-IIO3HABATEIILHOW  JIEATEIbHOCTH
00y4Yaromierocst Mo OCBOEHUIO Y4EOHOT'0 COIepIKAHUS.

N3ydyenne XuMUM Ha ypOBHE OCHOBHOro o00miero o0pa3oBaHUA
OPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO HOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIpAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHSI MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEHN M
MHTEPECOB OOyyalolUXCcs, Ha MPOAOIKEHHE OOY4YeHMs Ha YpPOBHE CpPEIHEro
o0Ormero oOpazoBaHws.

3HaHWE XHMHH CIIY>)KUT OCHOBOM [isi (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MnpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXHYIO
pOJIb UrparoT GopMUpyeMble XUMUEH MPEICTABICHUS O IPEBPAIICHUIX SHEPTUU U
BEIIECTB B NPUPOJE, O MYyTSIX pEHIeHHsA TJI00aTbHBIX MPOOJIeM YCTOMYHMBOTO
pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOW, JHEPIETUYECKOM, IPOAOBOJIBCTBEHHOMN
npo6iieM, MpoOaeMbl 3KOJIOTUYECKONW 0€30MacCHOCTH, MPOOIIEM 3IPaBOOXPaHEHUS.

N3yueHnne xumun:

CHOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH Ui CaMOpa3BUTUSL U
dbopMupoBaHUs KyIbTYpPbl IUYHOCTH 00 yJAIOITUXCS, UX 001Iel 1 (yHKITMOHAIHHOMN
TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHME MBILIUICHHS U TBOPUYECKHUX CIIOCOOHOCTEH
OoOy4JaromMxcs, HaBBIKOB WX CAMOCTOSTEIBHOW y4yeOHOW JIeATEeNIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEN0BATENbCKUX YMEHHUW, HEOOXOIHMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;



3HAKOMHUT CO CHCIM(PUKONH HAyYHOTO MBIIIICHUS, 3aKJIaJIbIBACT OCHOBBI
NPE/ICTaBIIEHUNA O €UHCTBE MPUPObI U YEIOBEKA, SIBJISETCS KIIOYEBBIM 3TAlOM B
(bopMHUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyYaIOUXCS;

croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YEITOBEKY, BHOCUT CBOW BKJIAJ] B SKOJOTHYCCKOE
o0pa3oBaHu€ 00y4arOIUXCSl.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIEIH(PUKON
collepKaHUs TIpEeaMeTa, KOTOPBIM SBISETCS NEAarormyeckd aJanTHPOBAHHBIM
OTpaXKEHUEM OIPECICHHOTO 3Tala Pa3BUTHs XUMHUH.

VYrnyOnéHHbIN Kype XUMUU OCHOBHOT'O 00IIIET0 0O0pa30BaHUsl OPUEHTUPOBAH
Ha OCBOCHHE O0YYAIONTUMUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHITHI XUMHH, OCHOB
HEOPraHMYE€CKONW XHMMHUH, OCHOBOIIOJATalOIUX MpPEACTaBICHUN OOIIe XUMUU U
OTJIEIbHBIX 3HAUUMBIX MMOHATUNA OPraHUYECKON XUMUH.

CtpykTypa cojiepaHusi MpOrpaMMbl MO XUMUU CPOpMHUpOBaHa Ha OCHOBE
CUCTEMHOrO Tonxona kK e€ m3ydeHuto. ComepkaHue CKIATBIBACTCS W3 CUCTEMBI
TOHSITHI O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TIOHITHI O XUMUYIECKOMN
peakuuu. O0€ 3TH CUCTEMBbI OPraHM30BaHBI MO MPUHIUIY MOCIEA0BATEIHHOIO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHNS,

[Tepuognueckoro 3axkona .M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU,

YUEHHUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBS3H;

IPEe/ICTaBICHUN 00 PJIECKTPOIUTUIECKOM TUCCOIMAIIMN BEIIECTB B pACTBOPAX;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B ocCHOBY TeopeTwuecKuX 3HAHHWH TIOJ0KEHBI SMITMPUYECKH TOJYyYCHHBIC
dakTel. TeopeTnueckue 3HaHMs Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJTHOTO YPOBHS
K JpyroMy ¥ 00ecleunBarOT OOy4YalolmUMCS BO3MOXHOCTh OOBSCHATH U
IPOrHO3UPOBATh CBOWCTBA, CTPOCHHE W OOJACTH MPAKTHYECKOTO MPUMEHCHHUS
U3Y9aeMbIX BEIICCTB.

OcBoeHue coaepKaHus MPOrpaMMbl 1O  XUMUU  NPOUCXOAUT  C
WCIIOJIb30BaHUEM 3HAHUH U3 paHEee N3yUYEHHBIX YUCOHBIX MPEAMETOB: OKPY KAFOIITHI
Mup, Ouosorus, pu3ruka, MaTeMaTHKa, reorpadus, TEXHOIOTUsl, UCTOPUSL.

[Iporpamma ocHOBHOro 001Iero oOpa3oBaHUsA IO XUMHH (yTIyOJIEHHBIN
YpOBEHb) OpPUEHTHpPOBAaHA HAa COXpaHEHUE (PYHIAMEHTAIBLHOTO XapakTepa
oOpazoBanusi, crnenupuku y4eOHOro TMpeAMeTa U O0O0eCleYeHHE YCIEIIHOTO
o0OyueHHs Ha CIENYIIIeM YpOBHE oOpa3oBaHusd. B mporpamMmme no Xumuu
pean3yercsl pa3BUBAIONIAS M MPAKTUYECKas HAMPaBIECHHOCTb OOYUEHHS] XUMHH,
mubdepennmanus  0o0ydeHHUs,  BKJIOYAroOmiass  OPOQHUIBbHYIO  MOJATOTOBKY
oOydJarommMxcss ¥ TMOCJEAYIONIee CaMOONpeaeieHue B BbIOOpE HAIMpPaBICHUS
oOy4eHus B IpO(UIbHBIX KJIaccax.



VYriyOnéHHoe  M3ydeHHE XUMHUU  CIIOCOOCTBYET  peaid3alid  3ajad
npodeccuoHaIbHON OPUEHTAIIMY 1 HAIIPaBJIEHO HA MPEJOCTaBICHUE BO3MOXKHOCTHU
KaX/J0My O0OydYarolmeMycsi NpOsIBUTh CBOM HWHTEIJIEKTyaJlbHblE U TBOpPYECKHE
CIIOCOOHOCTH IIPH U3YYEHHH YU€OHOT O MpeAMETa, HEOOXOUMBbIE JIJISl POIOKEHHUS
o0Opa3oBaHus U JaJdbHEHIIEH TPYIOBOM AESITEIbHOCTH.

[Iporpamma 1o xumuu (yriyOJI€HHBIM ypOBEHb) MpedHa3HAuY€Ha IS
UCTOJIb30BaHUSI B 00Pa30BaTENbHBIX OPraHU3alUsAX, PEAHU3YIOLUIUX MPOrPaMMBI
muddepeHunpoBaHHOr0  (YriIyOJIEHHOTO, MNPO(PUIBHOT0) HM3YyYEHUS OTIEIbHBIX
y4€OHBIX MPEJAMETOB HA YPOBHE OCHOBHOT'O OOLIEro 00pa30BaHMs.

OO6pa3zoBaTenbHble (PYHKIIMU XUMHUHU, U3y4aeMOl Ha YTIyOJIGHHOM YpPOBHE,
peanu3yloTcsi B mpoiecce GOpMUPOBAaHUS 3HAHUNW OCHOB XMMHUYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, O0JACTH MPAKTUYECKOH J1eATEeIbHOCTH
YyelloBeKa M OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. 3ajada y4yeOHOro
peMeTa COCTOMT B (JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM — BaXKHEHIIINX
(hakTOB, MOHATHUH, 3aKOHOB U TEOPETHUECKUX MOJOKEHUHN, JOCTYIMHBIX 0000IICHHIA
MHUPOBO33PEHUYECKOr0 XapakTepa, f3blka HAYKH, B MPUOOIIEHWH K HayYHBIM
METOJlaM TIO3HAHWS TpPH M3YYCHHH BEIIECTB U XUMHUYECKUX PpEaKIui,
(opMUPOBAaHUU U PAa3BUTHUU MTO3HABATEIIbHBIX YMEHHUN U CLIOCOOOB AEATEIbHOCTU U
UX T[PUMEHEHUHM B Y4YEOHO-IIO3HABATENbHOM M y4eOHO-MCCIIE0BATEIbCKON
NeSTENbHOCTH, OCBOEGHMU MpaBW Oe30macHOro oOpanieHusi ¢ BELIECTBaMHU B
MOBCEHEBHOM JKU3HMU.

Lenu u3yyeHuss XUMHUU OTPaXKaroT HAIPaBIEHHOCTh 0OYUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JUYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U OOIIEH KYIbTYpBHI.

N3yyenue XuMUM HANpaBJI€HO Ha JOCTUKEHUE CIIETYIOUIUX LIeTIeH:

dbopMUpOBaHME MHTEIUIEKTYaJIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHUIO PpEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

(dbopMHUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, KaK OCHOBBI JUIsi MOHMMAaHHUS XUMUYECKOH CTOPOHBI
SBJICHUM OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

npuoOIlleHre OO0ydYaronuXcsi K CaMOCTOSITEIbHOM TMO3HABATENbHOU U
UCCJIEIOBATEIbCKOM  JIEATENIbHOCTH, K  HAay4yHbIM  METOJaM  IO3HaHuS,
dbopMHUpOBaHNE MOTHBAIIMU U PA3BUTHE CITIOCOOHOCTEHN K M3YUEHUIO XUMUMU;

dbopmupoBanue  o0mer  (QYHKIMOHATBLHONM W €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHUCJIE€ YMEHHH OOBSICHATH M OLICHUBATH SIBJICHUSA
OKpPYXAaIOIEr0 MHpA, UCHOJIb3Yysl 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUH
XUMHH, TIPUMEHATh UX IPU PELICHUH NMPOOJIeM B TOBCETHEBHOM KU3HU U TPYJOBOU
NEeSTENbHOCTH;



pa3BuTHEe Yy OOydYaloIIMXCA HHTEpeca K M3YyYEHHI0 XUMUU U chepam
NESTENbHOCTH, CBS3aHHBIM C XHUMHEW, MOTHBAIUMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOLIEr0 PO WISl U HAIIPABJIEHHOCTH JaJIbHEHIIETO 00yUeHMS;

OCO3HAHME LIEHHOCTH XMMHUYECKHUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSI 3KOJIOTMYECKOW KYJIbTYPhI, HENPUATUE IAEUCTBUN, NPUHOCAILIUX BpEX
OKPY’KAIOWIEH CPEE U 3J0POBbIO JIIOJIEH;

npHOOpETeHHE O0YYAIONUMHUCS OMBITA CAMOIMO3HAHUS, KIIOUEBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHIINM), HEOOXOAUMBIX JJIsl Pa3JIUYHbIX BUAOB JIEATEIbHOCTH.

B nensix peanuzanuu 3anpocoB yYaCTHUKOB 00pa30BaTENIbHBIX OTHOILICHHUH 3a
cyer 4acoB 4acTH, dbopMupyemoit Y4aCTHUKAMU
00pa30BaTeIbHBIX OTHOIICHUM, YBETUYCHBI YIEOHBIE Yachl, MPEyCMOTPEHHBIC HA
uzydyenue npenmera "Xumus" odpazoBatenbHoi yactu: 8 - 1 yac, 9B -1 u. Takum
obpazom, o 102 gaca B 8B u 9 kiraccax (3 yaca B HeJIem10), TO €CTh 2 Yaca B HEJIENIO
3a cu€r obs3arenbHON yactu OOII OOO u 1 yac 3a cuér yactu, popmupyemon
yJyacTHHUKaMU oOpa3oBaTeNnbHBIX oOTHOmIeHWH. Bcero 204 wyaca 3a aBa rona
o0y4eHusl.



COAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

Xumus — BakHasi 00JIACTh €CTECTBO3HAHUS W MPAKTUYECKON ACSITEIbHOCTU
yenoeka. [Ipeqmer xumun. Pois xumuu B )ku3HU venoBeka. Kparkue cBenenus: 00
VUCTOPUU BO3HUKHOBEHUSI M PA3BUTHUS XUMHUU. XUMHUA B CHUCTEME HayK. Tema u
BelecTBa. GU3NUECKUE U XUMUYECKUE CBOMCTBA BEUIECTB. ATPEraTHbIE COCTOSHUS
BellecTB. [IoHATHE O TEOPETUUECKUX W IMIIMPUYECKHX METOHAX IIO3HAHUS B
€CTECTBEHHBIX Haykax. [IpeacraBieHuss 0 HAyYHOM IMO3HAHUU HA SMITUPUYECKOM
ypOBHE: HAOJIOJIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIMPOBAaHUE, BBIYHUCIIECHUE.
[IpencraBienust 0 HAy4YHOM MTO3HAHUHU HA TEOPETUYECKOM YPOBHE: HAyUHBIC (DAKTHI,
npobJiema, TUIIOTe3a, TEOPHs, 3aKOH.

A3bik xuMuu. CTOYHUKHA XUMHUYECKON MH(OpMALIHH.

[Tonsitue o mMeronax paboThl ¢ XMUMUYECKUMH BemiecTBamu. OOopyaoBaHue
IIKOJILHOW XuUMUYecKkod Jnabopatopuu. IIpaBuna Oe3omacHOro oOpaiieHus C
BELIECTBAMH U J1a0OPATOPHBIM 00OPYIOBAHUEM.

Yucrteie BemecTBa U cMecu. lIpupoaHbie cmecu: BO3AyX, NPUPOAHBIA Ta3,
He(Th, MPUPOTHBIE BOJIbI, TOPHBIC MOPO/IBI U MUHEpaJIbI. [IoHsITHE O TOMOT€HHBIX U
rereporeHHbIx cMecsax. CrocoOsl pazaeneHus cMeceid. OuncTKa BELIECTB.

BemectBa u XuMHuYecKHMe peaklMU. ATOMBI U MOJEKYJIbl. XHMHUYECKUE
3neMeHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpOCThIE M CHOKHBIE BEIIECTBA.
Merasniel 1 HemeTasuibl. BelecTBa MOJIEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUSL.

Xumuueckast popmyina. BalleHTHOCTh aTOMOB XUMUYECKHUX DJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemlecTB. OnpeneneHrue BAJIEHTHOCTH 3JIEMEHTOB 110
(dbopMynam OMHAPHBIX COEAUHEHUH U coCTaBiIeHUE POpMYIT OMHAPHBIX COETUMHEHUM
[0 BAJIEHTHOCTH 3JIeMEHTOB. OTHOCHUTENbHAasi aTomMHas Macca. OTHOCHUTENbHas
MOJIEKYJIApHasi macca. MaccoBasi J10dsl XMMHYECKOTO 3JIEMEHTAa B COCAUHEHUMU.
Haxoxnenue npocTteiinieii ¢popMyIibl BEIecTBa M0 MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuecTBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMocBsi3b KOJIMYECTBA,
Macchl U 4HCIAa CTPYKTYPHBIX €IMHHMI] BellecTBa. Pacuersl 1o ¢opmynam
XMMHYECKUX COeAMHEHUU. MoisipHasg Macca cMecu BewecTB. MoJbHas 10
XUMUYECKOT0 3JIeMeHTa B coeAuHeHnu. Haxoxpaenue npocreiiieit (Gopmyb
BEILECTBA IO MOJIBHBIM JIOJISIM DJIEMEHTOB.

Pu3NUeCKUe U XMMHUUYECKHUE SBICHUS. XUMHUUECKas peaKUusi U €€ MPU3HAKHU.
VYcnoBus nNpoTekaHusi XUMUYECKUX peaklnil. 3aKOH COXPAHEHHUs MACChl BEIIECTB.
AToMHO-MoOnekynsipHass Tteopus. KuszHb u paesrenpHocTh M.B. JlomoHOCOBa.
XUMHUYECKHUE ypaBHEHUS. TUIBI XUMUUYECKUX peakiuil (COeUHEHUsI, pa3IoKeHUs,
3amelneHus, ooMeHa). PacueTsl mo XuMHU4eCKUM ypaBHEHHSIM.



OKCHEpUMEHTAJIbHOE HW3YYEHHE BEIIECTB M SBJICHUNA. 3HAKOMCTBO C
XUMHUYECKOM TOCYJ0M, C TpaBWiIamMH paldOThl B J1abOpaTOpuu U MpUEMaMU
oOparteHus ¢ 1a0opatopHbIM 000pyaoBaHuEM. M3yueHne u onrcanue GU3nIecKux
CBOMCTB O00pa3LOB HEOPraHWMYECKHX BEIIECTB — METAUIOB WU HEMETAJUIOB.
Habntonenune gusnueckux (miaBjieHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B
CTYIIKE, KWUIIEHME M KOHJEHCAlUsi BOJbI) U XMMHYECKUX (TOPEHHE CBeuH,
MPOKAIIMBAHUE MEJHOW ITPOBOJIOKH, B3aMMOJEHCTBUE COABI WA MEJIA C COJSHOU
KHUCJIOTOM) siBJIeHUN. O3HAaKOMJIEHHE ¢ 00pa3liaMy BEIIECTB KOJIMYECTBOM 1 MOJIb.
HaGntonenne u  onucaHue MNpPU3HAKOB NPOTEKAHUS XHUMHUYECKHX peaKuui
(pasnoxeHue caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI € XJIOpUIOM Oapus,
noJiydeHue u pasnoxenue rugpokcuia meau (1) mpu nHarpesanuu, B3auMo1elicTBue
xkene3a ¢ pactBopoM coiu Menu (1), Mzyuenue cnocoOGoB pazneneHusi cMmece (¢
MOMOLIBIO MarHura, bunbTpOBaHUE, BbIIapUBaHUE, JTUCTUILTSIIINS,
xpomatorpadus), MPOBEACHHE OYUCTKU TMOBapeHHOM conu. Habmonenue wu
OIKMCAHME OIBITOB, MJUTFOCTPUPYIOLINX 3aKOH COXPAHEHUS MACCHI.

BaxHelluue npeacTaBUTe/ M HEOPraHMYECKUX BelleCTB

[IpencraBnenust o razax. Bozayx — cmech razoB. CocTtaB Bo3ayxa. 3aKOH
ABoragpo. MomnspHblii  00bEM ra3oB. OTHOCUTENbHAas IUIOTHOCTH Ta30B.
OnpeneneHne OTHOCUTENBHONU MOJIEKYJISIPHOM MacChl ra3000pa3HOro BEIeCTBa M0
U3BECTHOW OTHOCUTEIBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHHUS Ta30B MpHU
XUMHUYECKUX PEAKITUSIX.

Kucnopon — snemeHT u mpocrtoe BemiecTBO. HaxokaeHue kuciopoga B
npupoje, pU3nuecKkue 1 XMMUYECKHE CBOMCTBA (PEaKUUU TOPEHUSI U OKHCIIEHUS).
[Iponecchl okucnenusa B kuBoMl mnpupoge. Okcuzabl. [IpuMeHeHue kuciopona.
CniocoObI moy4yeHus: KUCIopo/ia B 1ad0paTopuu U NpoMbliieHHOCTH. [loHsTHe 0
karanuzarope. KpyroBopor xkwucimopoma B mnpupomge. O30H — autoTponHas
MoaupuKkanusa Kkuciaopoga. O30HOBBIHN €O, €r0 3HAYCHUE JIJIS ’KUBBIX OPTaHU3MOB.
Pa3pymienue 030HOBOro Ci04.

TeroBoit 3¢pdeKT XUMHUYECKOW pPEeaKlUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- M 3HAOTEpMUYECKHE peakiuu. TomnuBo. Mcnons30BaHue yIiisl 1 METaHa B
KauecTBE TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonarue o mapuukoBom r¢dekre.

Bonopon — anemenT u npoctoe BeniecTBo. Haxoxxaenue Boopoja B mpupo/ie,
dbuznueckre 1 XMMUYECKHe CBONCTBA, MPUMEHEHHE, CTIOCOObI oyueHus. [lonsTue
0 KHMCJIOTax U coysix. Mcnonb3oBaHue BOJOPO/A B KAYECTBE TOILIMBA.

Boma. ®usnueckue cBoucTBa BOoAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceiienHble ¥ HEHACBIIIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEIECTB B BOJIE.
@dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIECTB.
Crioco0bl BhIpa)KE€HUsI KOHLIEHTPALUKA PACTBOPOB: MaccoBasi A0JsI PACTBOPEHHOTO



BEIIECTBA, MOJSpHAsh KOHIIEHTpalus. Pojib pacTBOPOB B MPHUPOJIE U B KU3HU
YEJIOBEKa.

Xumuueckne cBorictBa Bojabl. [lonsitue 00 ocHoBanmsx. I[loHsTue 006
uHauKaTopax. KpyroBopoT BOJbI B TPUPOJE. 3arpsi3HEHUE NPUPOJHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOIHBIX BOJI.

Kimaccudukanus Heopranmdeckux coenuHeHui. Oxcunbl. Knaccudukamms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HecosieoOpasymomue. MexayHapojHas HOMEHKJIATypa OKCHUIOB. TpHUBHATIbHBIC
Ha3BaHUS OKCHUJIOB. DU3NUECKHE U XapaKTEPHbIE XUMHUUYECKHE CBONCTBA OKCHUJIOB
(B3aMOZIE€ICTBUE C BOJOM, C KHCIOTAMH U OCHOBAHUSIMHU, C IPYTUMH OKCUIAMHU).
[Tomy4yeHue OKCHIIOB.

[TonsaTHE O TUAPOKCHUAX — OCHOBAHUSAX U KUCJIOPOACOEPIKANIUX KUCIOTaX.
Kucnorel. Kiaccudukanms kucnor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE HAa3BaHUS KHUCIOT. PU3MYECKHE M XMMHUYECKHE CBOMCTBA KHUCIOT
(B3auMoOIeCTBUE C METalaMH, C OKCUJaMU METaJJIOB, OCHOBAHUSIMU U COJISIMU).
Psan axtuBHocTm MetaiuioB H.H. bekeroBa. Ilomydenue kucnor. Kucmorel B
IPUPOJIE, IPUMEHEHUE BaKHEUIINX KUCIOT.

OcHoBanusi. Krmaccudukanuss OCHOBaHUM: WIENOYM U  HEPACTBOPUMBIE
OCHOBaHUs. MexXIyHapo/iHas HOMEHKJIaTypa OCHOBaHUH. TpuBHaibHbIE Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aMMOJECUCTBUE C KUCJIOTHBIMU OKCHAAMH,
KHUCIIOTAMHU ¥ COJIIMHM) M CHOCOOBI monydeHusi. HepacTBopumMble OCHOBaHUS, WX
CBOMCTBa (B3aUMOJCHCTBHE C KHUCIIOTAMH) U CIIOCOOBI TOJTydeHUsI. AMBOTEPHOCTD.
[Tousatue 00 amMdoTepHbIX TUApPOKCHUIAX (HA TpPUMEPE TUIPOKCUIOB ILMHKA U
AITIOMHUHUS ): XUMUYECKHE CBOMCTBA (B3aUMOEHCTBHE ¢ KMUCJIOTAaMH U IIEI0YaMM) U
NOJIyYEHUE.

Comu  (cpegHue, Kucible, OCHOBHbIE, JBOWHBIE). MexayHapOaHAS
HOMEHKJIaTypa cosied. TpuBHanbHbIC Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHbIE
XMMHMUYECKUE CBOWCTBA HAa IIpUMeEpPE cpeaHux cosel. [lomydueHue comen.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUM.

DKCIEPUMEHTAIbHOE U3YUEHHUE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE OMPEAECICHUE CONECPKAHUS KACIOPOAA B BO3IYXE;

NoJydyeHue, coorpaHue, pacrio3HaBaHWE U U3YYEHUE CBOMCTB KUCIOPOAa;

HAOJIIOICHUE B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOJOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAILICHUS TOPEHHUSI;

O3HaKOMJIEHHE C 00pa3laMy OKCUIOB U OMHCAHUE UX CBOWCTB;

NOJTly4eHHe, coOMpaHue, pacro3HaBaHHWE M HW3Y4YEHUE CBOWCTB BOAOPOJA
(ropenue);

B3auMOJIelicTBHE Bojopoaa ¢ okcuaom meau (11);



UCCJIEIOBAHUE OCOOCHHOCTEH  pAcCTBOPEHHUSI BELIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHON MacCCOBOM JI0JIEH PACTBOPEHHOIO
BEIIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAECICHHOW MOJISIPHOM KOHUEHTpaLUEn
PacTBOPEHHOI'O BEILECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJNIAMU (HATPUEM U KaJIbLIUEM);

OIpEEeIeHHE PACTBOPOB KUCIIOT U MIEIOYEH ¢ MOMOIIbIO0 MHAUKATOPOB;

UCCIIeIOBaHE 00pa3I[0B HEOPTAHUUECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;

u3ydeHune B3aumoaercTBusi okcuaa meau (l1) ¢ pacTBopom cepHOM KUCIOTHI,
KHUCJIOT C METaJJIaMH, PEAKIIMi HEUTpaInu3aluu;

NOJlyYeHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOpPA COJIH;

B3aUMOJZEHCTBHUE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U IIEJI0YEH;

pelIeHrne HJKCIEePUMEHTAIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHUI.

Hepuoanuecknii 3akoHn u Ilepuoamueckasi cucreMa XHMHYECKHX
iemenToB /1. U. MenaeseeBa

Crpoenne aToMoB. XUMHUYECKasi CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKiuu.

[lepBble TOMBITKM KIAacCU(UKAIMU XUMUYECKUX dieMeHTOB. [loHsiTue o
rpynmnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: HIEIOYHBIX M IIEIOYHO3EMETbHBIX
MeTajlaX, TajJoreHax, HMHEPTHhIX (0JaropoiHbIX) razax. OJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOoTepHbIE OKCHUIBI U TUIPOKCHUIBI.

[Tepnognuecknii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuonnueckas
cucremMa xumuueckux sinemeHToB J[. U. MenneneeBa. KoporkonepuonHas u
JMHHOTIepUOoaHas (Gopmbl Tabmuiel «[leproguyeckas cucteMa XUMHYECKHX
anemenToB /. 1. MenneneeBay». [lepuoast u rpymimsl (A- u b-rpymrsbr).

Crpoenne aromoB. CoctaB aTomMHbIX saep. M3ortombl. PaninoakTUBHOCTB.
DJNEKTPOHBI. DJNEKTPOHHAs OpOUTalb. DHEPreTUUYECKUE YPOBHU U MOJYPOBHU
atoma: S-, p-, O-opOutamu. ONEKTpOHHBIE KOH(MUTYpAlMU W DJICKTPOHHO-
rpadguueckue Gopmyiabl aTtoMoB. DU3MUECKHI CMBICT MOPSIKOBOTO HOMeEpa,
HOMEpa Meproja U rpymiibl daeMeHTa. CTpoeHUe AIEKTPOHHBIX 000710YeK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB [lepuoanueckon cucremsl 1. . Menneneea:
pacrpenienieHue DJJIGKTPOHOB MO HHEPreTHUYECKUM YPOBHSIM, TMOAYPOBHSM U
opoutansm. Guzndeckuit cmpici [lepuonuueckoro 3aKoHa.

3aKOHOMEPHOCTH M3MEHEHHUSl pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METaJUTMYECKUX U HEMETAIUNIMYECKUX CBOMCTB MO rpymnmnaM u nepuogam. Mzmenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUYECKHUX AJIEMEHTOB B MEPUOIAX U



rpynnax. XapakTepUCTHKAa XUMHUYECKOTrO »3JEMEHTa [0 €ro MOJOXKEHUI0 B
[Tepuognueckon cucreme 1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. [[. M. MennemeeB — ydeHbld H
rpaKJaHuH.

DNEeKTpOOTPULATENIBHOCTh XUMUYECKHX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buibl XuMHU4YeCKOM CBSI3U: KOBAJIEHTHAS NOJISIPHAs CBSA3b, KOBAJIEHTHAS HENOJIAPHAs
CBA3b, MOHHAS CBS3b. MeXaHMU3Mbl 00pa30BaHUSl KOBAJIEHTHON M MOHHOM CBS3H.
DONEeKTPOHHBIE U CTPYKTYpHBIE (POpMyIibI BemiecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amop¢Hsie BemecTBa. TUIbI KPUCTATIMUECKUX PEIIETOK:
MOHHAsI, aTOMHAas1, MOJIEKYJIIPHAs U UX XapaKTEPUCTHUKH.

Crenenb okucienus. OnpeeneHue CTeneHel OKUCICHHS aTOMOB B OMHAPHBIX
coeqMHEHHUAX.  OKHUCIHMTEIbHO-BOCCTAHOBUTENBHbIE  peakuuu.  [Ipomeccsl
OKHUCJIEHMSI W BOCCTaHOBJIEHHs. Okucinurenu U BoccTaHoBUTENH. CocTaBieHHE
YPaBHEHUI MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI U PACCTaHOBKA
B HUX KO3((ULHMEHTOB METOIOM AJIEKTPOHHOI 0 OasiaHca.

OKCIEpUMEHTAIBHOE U3YYEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHHE C 00pa3liaMy METAJIJIOB U HEMETAILJIOB;

MOJIETUPOBAHUE CTPOEHUST MOJIEKYJI IPU MOMOILIM PHUCYHKOB, MOJENEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (hOPMYI;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX IPUMEPHl  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIil (TOpeHHEe, peaKui pa3oKEeHUs, COSAUHEHHNS).

MexknpeaMeTHbIe CBA3H

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3YYEHHM XUMHUU B & Kjacce
OCYILECTBIISICTCSl 4e€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHSTHUH, TaK ¥ TIOHATHUN, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIE MOHATHUS: ABJIEHUE (TIPOIECcC), HaAy4HbIN (aKT,
TUIo0Te3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KiIacCUpUKALMs, MEPUOAUYHOCTD,
HaOJII0JeHHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHUE, MOJIEb.

Ousuka: ABIEHUS MPHUPONbI, (UINUECKUE SBICHHS, BEIIECTBO, TEJO,
(u3nueckre BEIWYMHBI, €IWHMIBI H3MEpEeHHs, 00bEM, Macca, arperatHble
COCTOSIHHE BELIECTBA, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIA, CTPOCHUE
ra3oB, >KUJIKOCTEW M TBEPAbIX (KPUCTAIUIMUECKUX) TEJ, DJIEKTPUUECKHUM 3apsi,
KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocuHTes, mpouecchl 0OMEHa BEIECTB.

I'eorpagusi: atmocepa, rugpocdepa, MUHEpabl, TOPHbIE TOPOAbI, MOJE3HbIE
MCKOIIa€MbIE, TOIUIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHochepa, MPOU3BOACTBO, XUMUYECKUE TEXHOJIIOTHUH, CHIPbE,
KOHCTPYKIIMOHHbIE MaTEpPHAIIbI.



9 KUIACC

BemecTBo U XUMHYECKAsI peaKkUust

[ToBTOpeHue m yriyOieHHe 3HAaHWKA OCHOBHBIX pa3JleJIOB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBA ATOMOB XUMUYECKHUX 3JIEMEHTOB, UX KOJTUYECTBEHHbBIE
U KA4ECTBEHHBIC XAPAKTEPUCTUKHU (PaauyC, AJIEKTPOOTPULIATEIIBHOCTh, SHEPIHs
nonusaiun). [locnenoBaTebHOCTD 3aNOJHEHUS JIEKTPOHHBIX OpOUTAaNell aTOMOB
MabIx TepruoaoB. OCOOCHHOCTH 3amOTHEHUS DJIEKTPOHHBIX OpOUTAJIC aTOMOB
Oonpiux mepuonoB. Ileproguueckas cUcTeMa XUMHUYECKUX JJIEMEHTOB B CBETE
NPEACTAaBICHUA O CTpoeHUM artoma. CTeneHb OKHUCIECHHUS U BaJEHTHOCTD.
[Ipencrasienue 0 NEpUOAUUECKON 3aBUCUMOCTHA CBOMCTB XMMHUYECKUX JJIEMEHTOB
(3MIEKTPOOTPUIIATENBHOCTb, OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOSHUS aTOMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, JKHUIKOM M Ta3000pa3HOM
COCTOSIHUM. BuIbl XMMHUYECKOW CBsI3U: HWOHHAs, KOBaJeHTHas (HEemoJspHas,
noJisipHasi); OOMEHHBIM W JOHOPHO-aKIENTOPHBIA MEXaHW3M O00pa3oBaHUs
KOBAJIEHTHOU CBS3HU.

MexMmoneKysipHble B3auMOACHCTBUSA (BOAOPOJHAsA CBS3b, CUIbI BaH-nep-
Baanbca). Tunsl kpucTAINIMYECKUX PEHIETOK — aTOMHAs, MOHHAs, METaJUIMYeCKas,
MOJIEKYJISIpHAst — U OCOOCHHOCTH UX CTPOCHHUSI. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUMA KPUCTAJUIMYECKON PEIIETKH U BUIA XUMUYECKOH CBSI3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHHUSA  XUMHUYECKHX  pPEaKLHUU.
Knaccudukanys XuMUYECKUX peakluid MO Pa3IHYHbIM MpU3HaKaM (M0 YUCITY U
COCTaBy Yy4YaCTBYIOIIMX B pEaKUHUHU BELIECTB, IO TEIIOBOMY A3(QekTy, Mo
W3MEHEHUIO CTETNeHeH OKUCICHUS] XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajanu3aropa, Mo arperaTHOMYy COCTOSTHUIO PEarupyrolux BEIIECTB).

DJIeMEHTBI XUMUYECKOU TEPMOJUHAMHUKN. JHEPreTUKa XUMUUECKUX PEAKIIUMN.
TeroBo#t 3PdexkT XUMUIECKOW pEeaknnu. IK30- U ISHIOTCPMUUYECKHE PEAKIIUH,
TEPMOXMMHUYECKHE ypaBHEHMS. 3aKOH ['ecca W ero cienactBus. BeruuciieHus mo
TEPMOXUMHUYECKUM YPABHEHHUSIM.

[ToHATHE O CKOPOCTM XUMHUYECKOW pEaKIMHU. 3aKOH JIEUCTBYIOUIMX Macc.
@DakTOpbl, BIUAIOIIAE HA CKOPOCTh XMMUYECKON PEaKUIHUHU. DHEPTUsl aKTHBALIMU.
[Tonsatue o katanuze. epMeHThl. UHTHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATHUMBIX XMMUYECKUX peakuusix. [lonstue o
XAMUYECKOM paBHoOBecuu, npuHuun Jle Illarense. VYcnoBus cMemeHus
XMMHYECKOTO paBHOBeCHs. DaKTOpPHI, BIUSAIONIME HA COCTOSHHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3upoBaHWE€  BO3MOXKHOCTM  IPOTEKAHHUS  XUMHUYECKHX
NPEBPAICHUN B PA3JIMYHBIX YCIOBUSX HAa OCHOBE MPEJCTABICHUN 00 M3Y4EHHBIX
3JIEMEHTAaX XUMUUYECKOW KNHETUKHU U TEPMOJIMHAMHUKH.



OKHUCIUTENIbHO-BOCCTAHOBUTEIBHbBIE pEeaKIuH. OKucnuTeNnbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMHUYECKUX AJIIEMEHTOB, 3aBUCUMOCTh OT CTENEHU
OKHCJIEHUA. BaxHbple oxkuciauTenu W BoccTaHoButTenu. [lepmaHranar kanus
(xapaktepucTtuka). CocTaBlieHHE YpPaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIb30BaHUEM METO/Ia AJIEKTPOHHOI0 OajaHca.

DNEKTpOIUTHYECKasT Juccouranus. XHUMHYECKHE peaklud B PacTBOpaX.
Teopust aneKTpoNUTUYECKON AUCconManuu. PacTBopeHne kak pr3uko-XuMUIeCKun
npouecc. IlonaTne o ruapaTax W KPUCTAUIOTHAPATAX. OJNEKTPOJIUTHI U
HEdNeKTpoiuThl. KaThoHbl, aHWOHBL. MeEXaHW3M JUCCOLIMALMM BEIIECTB C
Pa3IUYHBIM BUJIOM XUMUYECKOHN CBsI3U. CUIIbHBIC U CT1a0bIe JIEKTPOIUTHL. CTereHb
NUACCOLMALNY, KOHCTaHTa Jauccouuanuu. VoHHOE TpOW3BENECHUE  BOJBI.
Bonopoaueiii  nokazarens. MHAUKATOPBL. DNEKTPOIUTHYECKAS AUCCOLMALMS
KHUCJIOT, OCHOBAaHUM U COJIEH.

Peakiiun noHHOrO oOMeHa. Y cloBusl MPOTEKAaHUS PEaKIuii HOHHOTO OOMEHa.
MonekynsipHble, IOJIHBIE U COKPAIllEHHbIE HOHHBIE YpaBHEHHUsI peakinii. CBoICTBa
KHUCJIOT, OCHOBAaHHMM M COJIEMl B CBETE MPEACTaBICHUN 00 3IIEKTPOIUTHYECKOM
nucconuanny. KauecTBeHHbIE peakliy Ha HOHBI.

I'mpponns conei. MloHHbIE ypaBHEHU TUAPOIU3A CONEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAX COJIEH.

DKCNEPUMEHTAILHOE M3YYCHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
MOJENISIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJJIOB U
HeMeTauioB (Tpadurta U anmasa), CIOKHBIX BEIIECTB (XJI0puaa HATpUs);

VICCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIMU OT BO3AEHUCTBUS
pa3nuYHbIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOLIME 00PATUMOCTh XUMHUECKUX PEaKIIMiA;

VCCIIEIOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, MPOLECCA JTUCCOLUALUA
KHCJIOT, IIEJIOUSH U COJICH;

MPOBEJICHUE OINBITOB, WUTIOCTPUPYIOIIMX MPU3HAKUA MPOTEKAHUS PEAKIUN
MOHHOT'0 0OMeHa (00pa3oBaHue 0cajika, BhIJIEJICHHUE ra3a, 00pa3oBaHUE BOJIbI);

NpUMEHEHNE WHINKATOPOB (JIaKMyca, METHIIOpaHka U (eHoI(pTaenHa) st
ONPEAEIEHUS XapaKTepa CPEAbl B PACTBOPAX KUCIOT, OCHOBAHUW U COJIEH;

IIPOBEJACHUE  ONBITOB, WUIIOCTPUPYIOUIUX  NPUMEPBl  OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX PEaKINil (TOpEeHUE, PEaKIIMU Pa3IoKEeHUs, COSTUHECHHUS);

pacno3HABaHHE HEOPraHWYECKHUX BEMIECTB C IIOMOMIIBIO KA4YECTBEHHBIX
pEeaKUnil Ha UOHBIL;

peuieHrne HSKCHEPUMEHTAJbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE peakium», «['maponus coneit», «IIEKTpOIUTHYECKAS
JIACCOLIALIHS».

HemeTtasiibl 4 UX COeAMHEHMS



OO6mias xapakTtepucTtuka HemeTaiioB. OCOOEHHOCTH CTPOEHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, IIPOCTBIX BELIECTB, auioTponus. OKHUCIUTENIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBAa HEMETAIOB. (CpaBHUTENbHAS XapaKTEPUCTHUKA
COEJIMHEHU HEMETAJIIOB.

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTeneHu OokucieHusa. CTpoeHue u (U3NYeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XMMUYECKUE CBOMCTBA HAa TpUMeEpe XJiopa (B3auMO/IeCTBUE
C MeTaJylaMd, HEeMeTaslaMd, BOJAOW, Imienodyamu). Xiopoopopod. ConsiHas
KUCJIOTa, XMMHYECKHE CBOMCTBA, MOJIyYEHUE, NPUMEHEHHUE. JlelicTBUE XJlopa M
XJIOPOBOAOPOA Ha OPTaHU3M YeloBeKa. BaxHelue XJI0puabl U UX HAXO0XKICHUE B
npupozae. [IoHsAaTre 0 KUCIOPOACOAEPKAIUX KUCIOTaX XJIOpa U UX CONSX.

VVIA-rpynnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU
okucienusi. CTpoeHrue U pU3NYECKUe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIIHBIE MOIU(PHUKALIKMUA KUCIOPOJa U Cepbl. XUMUUYECKHE CBOMCTBA
cepbl (B3aMMOJECHCTBHE C HEMETAJIaMH, METaJUIaMU, KOHLEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkucioramu). CepoBoAopon, CTpoeHue, (U3HUECKHE WU
XMMHUYECKHUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTENIbHbIE CBOWCTBA). OKCHIBI
Cepbl KaK IPEICTABUTENIN KHUCIOTHBIX OKCHIOB. CepHHUCTas KHUCIIOTa U €€ COJIH.
CepHast kucnota, Pu3NUecKue 1 XUMUYECKHUE CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJ1acca KUCIIOT U cneruduyeckue). Coiau cepHON KUCIOThl. XUMUYECKUE PEAKIUH,
JeXalue B OCHOBE IMPOMBIIUIEHHOIO CHoco0a TMONy4eHHS CEPHOM KHUCITOTHI.
[IpencraBiaeHuss 0 XUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C HUM HPOQeccusix.
[IpumMeHeHne cepHOM KUCIIOTHI U cynb(paToB. KauecTBEHHbIE peaKIIMU Ha CYIb(UT-
, cynbGua- U cynbpaT-aHuOHbl. HaxoxaeHue cepbl U €€ COeUHEHUN B MPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIEH Cpeiibl COSTMHEHUSIMU Cephl (KUCITOTHbBIE
JOX/IH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €ro MpeI0TBpaIleHusl.

Ob6mas xapaktepuctuka 37meMeHToB VA-rpymmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

A3oT, pacnpocTpaHeHue B Mpupoje, pusnvyeckue U XMMUYECKHE CBOMCTBA
(B3auMOIeCTBHE C METa/lIaMH, BOJOPOJOM, Kuciopoaom). KpyroBopoT azora B
npupoae. AMMHAK, €ro (U3MYECKME M XHMHUYECKHE CBOWCTBA (OKUCIIEHHE,
OCHOBHBIE CBOMCTBA BOJJHOTO pacTBOPA), IPUMEHEHHUE U MOJyYeHHE B 1a0OpaTopuu
U TPOMBIIUIEHHOCTH. MOH aMMOHMS, JTOHOPHO-aKLUENTOPHBI MEXAaHU3M €ro
obOpaszoBanus. Comm amMMOHHS, WX (U3MYECKHE W XHWMHUYECKHE CBOMCTBA
(pa3noxkeHre W B3aUMOJCHCTBHE CO IeloyaMu), npuMeHeHue. KadecTBeHHas
peakiusi Ha noHbl ammoHus. Okcuasl azota (I, I, 11, 1V, V). A3oTtucras kucnora.
A3OTHas KHCII0Ta, €€ MOoIy4YeHHe, PU3nUecKre U XUMHUUECKHe CBOMCTBRA (00I1IMe KakK
OpeICTaBUTeNsl Kilacca KHUCIOT U crenupuyeckue), NMpuMeHeHne. XUMUYEeCKHe
peakinHy, JeXalllue B OCHOBE MOJYYEHUS! a30THOM KUCIOTHI B MPOMBIIIJIEHHOCTH.



Hurtpatel u HuTpuTHL. KadecTBeHHBIE peaklMd HAa HHUTPAT- U HUTPHUT-aHUOHBHI.
XUMHUYECKOE 3arps3HEHUE OKPY KAIOIIEH Cpeibl COCTMHEHUAMH a30Ta (KUCIOTHbBIE
JOK]IH, 3aTPSI3HEHHE BO3/1yXa, IOYBBI U BOJOEMOB).

®docdop, amnorponHsie Mmoaudukamuu gpocdopa (6enblii u KpacHsiit hocdop),
(du3znyuecKre U XUMUYECKUE CBOMCTBA (B3aMMOEHCTBUE C METAJIJIAMU, KUCIIOPOJOM,
raJloreHamMy, KOHIICHTPUPOBAHHBIMU a30THOM M cepHON Kucimoramu). OKCHABI
docdopa (I, V), dochopras kucimora, GU3MIECKHE M XHMHUCCKHE CBOMCTBA,
nonydyenue. KadectBenHass peakiuss Ha (¢ocdar-uonsl. [lpeacraBrnenus o
rajoreaugax gocgopa (111, V).

[TonsiTue 0 MUHEpaIbHBIX yA00peHUsIX. A30THBIE, (PochopHbIE, KOMIUIEKCHbBIE
ynoOpeHns. XUMUYECKOe 3arpsi3HEHNE OKPYKArOIIel cpebl COSTMHEHUSIMH a30Ta
u docdopa.

OO6mras xapakrtepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIICHUS.

VYrnepon, amnorponnbie Moaudukanuu (rpadut, anmas, QyuiepeH, rpadeH,
HAaHOTPYOKM), (U3NUECKME W XUMHUYECKHE CBOWCTBA NPOCTHIX BEIIECTB
(B3aUMOEICTBUE C METAJJIaMU, HEMETAIJIaMU, KOHIIEHTPUPOBAHHBIMU a30THOMN U
cepHoit kucioramu). [lorstue 06 anpcopOuun. KpyroBopot yriepoaa B mpupoze.
Okcuppl yriaeponaa, ux PU3NUECKUe U XUMMUYECKHE CBOMCTBA, ICHUCTBHUE HA KUBbHIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOrHYecKrue mpodiieMbl aTMocdepsl,
cBs3aHHbIe ¢ okcuaoM yriaepoza (V). YronbHas kuciiora u ee conu, ux pusudeckue
U  XMMHYECKHE CBOICTBa, TOJdydyeHHe W  mpumeHeHue. KapOoHartsl,
rugpokapOoHaThl, WX cBolcTBa. KauecTBeHHass peakiiusi Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH U CEJIbCKOM
XO35ICTBE.

[TepBoHaUanbHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriiepoja: yrieBoJopoJibl (METaH, 3TaH, STUJIEH, alleTWIICH), 3TaHOJ, TIUIEPHH,
YKCYCHasl KucioTa. [IpupoiHble UCTOUHHMKU YTJIEBOJIOPOIOB (Yrojib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI MX MEPepadOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOTOTMYECKH BaXKHBIX OPTaHUYECKUX BEIIECTBAX — JKHpax, OenKax,
yIJeBOJlax — W HMX POJM B JKU3HM 4YeloBeKa. EJUHCTBO OpraHUuecKux W
HEOPraHUYECKUX COECTUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWMCTBA (B3aMMOJICHCTBHE C
MeTajlaMHu, KUCJIOPOAOM, YIJIEPOJOM, TaJIOT€HAMHM), MOJIYyYEHUE U MPUMEHEHUE.
Ponb xpeMHuus B mpupoje u texnuke. Oxenn kpemuus (1V), kpemHueBas Kuciora,
CWJIMKAThI: PU3MUECKUE U XUMUYECKHE CBOIMCTBA, MOJIy4eHHE U IPUMEHEHHUE B OBITY
U MIPOMBINIJIEHHOCTH. BajkHeline cTpouTeabHbIe MaTepuaibl: KEpaMHUKa, CTEKIIO,
IeMeHT, OcToH, kene300eToH. IlpobGiieMbpl ©€30macHOrO  MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.



bop. Ocobennoctu crpoenus aroma. O0ure npeacTaBieHus 0 GU3NIECKUX U
XUMUYECKUX CBOMCTBaX. bopHas kucmuora.

OKCHEpUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHE C 00pa3aMu MPUPOAHBIX XJIOPUIOB (TATIOTE€HUIOB);

IPOBEJICHUE OMNBITOB, OTPAXKAIOWIUX (U3UUECKHME M XMMUYECKHE CBOWMCTBA
TaJIOT€HOB U UX COECUHEHUN;

VM3Y4YEHHUE CBOMCTB COJITHOM KUCJIOTHI;

POBE/ICHNE KaYE€CTBEHHBIX PEAKIMI Ha XJIOpHU-, OpOMUA- U MOAUI-UOHBI U
Ha0JII0/ICHNE TPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHUE C 00pa3liaMy Cepbl U €€ MPUPOIHBIX COETMHEHU;

HAONIOICHUEe  mpolecca  OOyryiMBaHUS — caxapa  HOJ  JIEHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI;

U3Y4eHHE XUMUYECKHX CBOMCTB pa30aBIEHHON CEpHON KUCIOTHI;

IIPOBE/ICHNE KAYECTBEHHBIX peaKIuil Ha CyIb(UI-, CyIbPUT- U CYyIb(aT-UOHbI
1 HaOJIFOIEHUE TPU3HAKOB UX NMPOTEKAHUS;

O3HaKOMJIEHHWE ¢ (PU3MYECKUMU CBOMCTBaMH a3oTa, Qochopa u ux
coeIMHEHUH, 00pa3aMu a30THBIX U POCPOPHBIX yIOOPEHUI;

nojay4yeHue, coOupaHue, paclo3HaBaHHE M H3YUYEHHE CBOMCTB aMMuaka,
V3y4E€HUE CBOMCTB COJIE aMMOHWUS;

MPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uOHBI U U3yUYEHHUE MPU3HAKOB UX MPOTEKAHUS;

V3y4ECHHUE B3aUMOJCHUCTBUS KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO,
cBOMCTB (oc(HOPHOM KUCTOTHI U €€ COJIEH;

O3HAKOMJIEHHE C MOJIEISIMU KPUCTAJUIMYECKUX PEHIETOK aiamasa, rpadura u
bynnepena, ¢ mpoleccoM aacopOlMKu PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIJEM U yCTPOMCTBOM MPOTUBOIasa;

NOJly4€HHE, COOMpaHHE, PACIIO3HABAHUE M M3YYEHHUE CBOWCTB YIJIEKHCIIOTO
rasa;

NPOBE/ICHHE KAYeCTBEHHBIX pEaKIMi Ha KapOOHAT- W CHJIMKAT-UOHBI U
U3Yy4YECHHE NMPU3HAKOB UX MPOTEKAHNUS;

U3Yy4YE€HHE B3aUMHBIX MPEBpPALICHUI KapOOHATOB U TUAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOO0pa3laMHu NPHUPOAHBIX KapOOHATOB W CHUJIMKATOB, C
MPOIYKIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH;

pelIeHNe SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Ba)kHelue HeMeTaibl U UX
COEJIMHEHHUSI.

MeTasiibl M MX COeANHEHUSA

O6mue coiicTBa MetauioB. OOIIast XxapakTepuUCTUKa XUMHUUECKHUX 3JIEMEHTOB
— METAJIJIOB HA OCHOBAHUU UX IOJIOkKeHUs B [leproanyeckoi cucteme XUMHYECKUX
anemeHntoB J[. M. MenneneeBa m crpoeHus aromoB. Mertamnsl A- u b-rpymnm.



CTpoeHue NpoCThIX BEIIECTB — METAIIIOB. MeTayunyeckas CBA3b U METaJlJINYecKas
KpUCTANIMYECKast pelieTka (MpUMUTHUBHAS KyOndeckas, 00bEMHO-IICHTpUPOBAHHAS
KyOuueckas, rPaHELICHTPUPOBAaHHAS KyOudeckas, reKcaroHaJIbHasl
IJIOTHOYNAKOBAHHAsI). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB METAUIOB OT CTPOEHUS
KPUCTANIOB.  DIJIEKTPOXMMHUYECKUH  psAJ  HampsbkeHuil  metamwioB.  OOmue
XUMHUYECKHE CBOMCTBAa MeTaiioB. OOmmMe CcrnocoObl TMOMYYEeHUST METaIOB,
METAJUTyprus. DIEKTPOJIU3 PACIIaBOB U PACTBOPOB COJIEH KaK OAMH M3 CIOCOOOB
noJiydeHus MeTasuioB. [IoHsATHE O KOPPO3UHU METAIITIOB, OCHOBHBIE CTIOCOOBI 3aIIIUThHI
ux oT Koppo3uu. Crasbl (CTanb, YYT'yH, AIOpATIOMUHUHN, OpoH3a). [Ipumenenue
METAJJIOB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[[lenounble MeTauibl: nojioxkeHue B Ilepuoanmyeckoil cucteMe XUMHUYECKHUX
sanementoB JI. . MenzeneeBa, CTpOCHHE MX aTOMOB, HaXOXJEHHE B IPHUPOJIE.
Pu3NUecKue U XMMUYECKUE CBOMCTBA (HA MpUMEPE HATPHUS U Kajus), MOJydYeHUE.
OKcuapl ¥ TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHre MIeNOoYHbIX METAIIIIOB U UX
coequHeHu. buonornueckas poyib HaTpUA U KAJIHS.

[IlemoyHO3€MENBbHBIE METAJUIBI MArHUM W KAJIBLUH: TOJIOXKEHHUE B
[Iepuognueckoit cucreMe xumuueckux 3yiemenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B nipupoae. u3nueckue 1 XUMUIECKHUE CBOMCTBA MarHus U
Kanblus. Baxuelne coefuHEeHUs Kaabllds U MarHusi (OKCUI, TUIPOKCHI, COJIH),
CBOMCTBA, MpuMeHeHue. JKecTKoCTh BOJIbI U CIOCOOBI ee ycTpaHnenus. Kpyrosopor
KaJIbLUS B IIPUPOJE.

AJIFOMUHUE: TIOJIO)KEHUE B [lepronueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue U
XMMHUYECKHE CBOMCTBA altoMUHMsI. AMGPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
amomuHus. [I[puMeHeHne aTrOMUHNS U €T0 CIUIABOB.

Memannot b-2pynn

OO6miass  xapakTepucTUKa MeTaioB b-rpynn  (HOOOYHBIX MOATrPYyMN):
nonoxkenue B llepuoguueckor cucreme Xumuyeckux dnementos [ .
MenpeneeBa, 0COOCHHOCTH CTPOCHHS aTOMOB. SIBIIEHHE «IIpOBajay AJIEKTPOHA Ha
npuMepe CTPOEHHUs aTOMOB XpoMa, Meau, cepedpa. BajieHTHbIE COCTOSIHUS aTOMOB
d-aieMEeHTOB, CTENEHU OKHCJICHHS AaTOMOB B COCJAMHCHHSX. 3aBHCUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIPOKCH/IOB METAJLUIOB OT 3HAUYCHUS
CTEMEHU OKUCIICHHS DJIEMEHTAa B COCAUHEHHM (Ha MpUMEpPE COCIMHEHUN Xpoma).
[TepBoHayanbHbIE NPEACTABICHUS O KOMIIEKCHBIX COSUHEHUSX.

Menps u cepedpo: CTpOEHHE aTOMOB, CTENEHU OKucieHus. OOmme KpaTkue
NpeICTaBleHus O (U3UYECKUX U XUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aUMOJCHCTBUE C KUCIOTAMHU-OKUCIUTENAMH), 00 MX OKCHAAX, TUAPOKCUIAX H



colisix, ux nmpumeHnenuu. [IpencraBieHuss 00 aMMHMAYHBIX KOMIUIEKCAaX cepedpa u
menu. KauecTBeHHbIE peakiKi Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTETIeHb OKUCIIEHU. XapaKTepUCTUKa PU3NIECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHUE, aMPOTEpHbIE CBOMCTBA OKCHJIA U TUPOKCHU/IA.
KauecTBeHHbIE peakliMy Ha KATUOHBI [IMHKA.

JKene3o: crpoeHue aroma, CTENEHU OKHUCIEHHs. HaxoxaeHue B mpupone.
du3nyecKrne 1 XMUMHYECKHE CBOMCTBA KeJle3a, MPUMEHEHHUE. bromornyeckas posib
xene3a. Oxcuapl, ruapokcuasl u conu xeneza (Il) u xenesa (lll), ux cocras,
CBOMCTBa M nostyueHue. KauecTBeHHbIE peakilii Ha KaTHOHBI JKele3a (2+) 1 kenesa
(3+). Uyryn u cramp — cruiaBbl Jkene3a. [Ipou3BoICTBO 4YyryHa H CTaju.
DKoJorhYecKue MpoOIeMbl, CBI3aHHBIC C METAIUTYPTUYECKUMH MPOU3BOICTBAMHU.

DKCNEPUMEHTATBLHOE U3YYEHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHHME C oOpa3llaMd METaUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaAMU;

MOJEIUPOBAHUE METATUIMYECKON KPUCTATUTMYECKON PEIIETKH;

V3y4YE€HUE B3aUMOJICVCTBUS METAJIOB C BOJIOM, C pACTBOPAMHM COJIEH U KUCJIOT,
UCCJIeIOBAHUE MPOLIECCOB AIIEKTPOJU3a pacTBOpoB xjopunaa meau (ll) u moauna
KaJIisl, KOPPO3UH METAILIIOB;

U3y4eHHE OCOOCHHOCTEN B3aMMOJIEUCTBUS OKCHUJIOB KaJIbIIUSI M HATPUS C
BOJIOM, MX TUAPOKCUIOB — C okcuaoM yriepoaa (1V) u kucioramu;

U3Yy4YEeHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJIbIUs, KECTKON BOJIBI;

U3y4YECHHUE MPOLECCOB IOJYyUYEHUSI TUAPOKCHUIIOB XKeje3a, UX XUMHUUYECKHUX
CBOMNCTB;

W3Yy4eHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIBIIMS, QTFOMUHMS, ITMHKA, jkene3a (2+) u xkenes3a (3+), meau (2+);

HAOJIIO/ICHUE W OMKMCAHKWE OKPAIIMBAHUS TUIAMEHU MOHAMHU HATPUS, KaUsi U
KAJIBIIUS;

ucciaeoBaHue aM(POTEPHBIX CBONCTB THIPOKCHIA ATIOMUHMS, TUIPOKCHUIIA
xpoMma (1) u rugpokcuaa NUHKA;

pelIeHre 3KCIEepUMEHTANBHBIX 3a/lad Mo Teme «BaxHele MeTamibl U UxX
COCIUHECHUS.

XuMHS M OKpY:KaloLIas cpeaa

BemecTtBa u marepuanbl B MOBCEJHEBHOW KM3HU YeEIOBEKa. BaxHeumne
BEI[ECTBA W MaTepHasibl, 00JacTU UX NMpPUMEHEHUs. be3omacHoe HUCIoIb30BaHUE
BEIIECTB M XUMHUYECKUX peakiui B ObiTy. IlepBasi moMonip npu XUMHYECKUX
0’KOrax M OTPaBJICHUSIX.

Hosrie Mmatepuansl 1 TexHOJIOTMH. [[pUHINIIBI «3€T€HOU XUMUNY.



OCHOBBI DKOJIOTMYECKOW T'PaMOTHOCTU. XHUMHUSI M 3JI0pDOBbE. 3HAUYEHUE
U3y4aeMbIX XUMHUYECKHX JJIEMEHTOB M MX COCAWHEHHH IS (PYHKIIMOHHPOBAHUS
opranusma uenoBeka. [loHsTue o 310poBoM 00pase KU3HH.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpelibl. DKOJIOTUYECKUue NpoOIeMBlI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIepOJa, a30Ta, CEPhI, THKENIbIX MeTauoB. [TonsTue
o IIJIK. Pois XumMuu B pelieHnH 3KOJIOTMIECKHUX MTPOOIIeM.

DOKCIEpUMEHTAIbHOE W3YYEHUE BEIIECTB U SBJICHUN: O3HAKOMJICHHE C
oOpa3naMu MarepuanoB (CTEKJO, CIUIaBbl METAJJIOB, MOJIUMEPHBIE MaTepHalibl),
ONpEAECICHUEe KHUCIOTHOCTA TMPUPOAHBIX BOJ, MOACIUPOBAHUE MpOIECcCca
00pa30BaHUs KUCIOTHOTO JIOXKs, U3YUYEHHUE €r0 BO3JICHCTBUS HA MaTepUaIbI.

IloBTOpeHHe U 00001IeHNe 3HAHUI OCHOBHBLIX pa3iejioB KypcoB 8-9
KJIACCOB

[Tepuonnueckuii 3akoH u [lepuoanueckasi CuCTEMa XUMUYECKUX JIEMEHTOB B
CBETE MPE/ICTABICHUN O CTPOCHMS aTOMa. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
XUMUYECKHUX JIEMEHTOB U UX COCIMHEHUM B MEPUOJAX U TPyMIax.

CrtpoeHue BeliecTBa B TBEPJOM, KUJIKOM U Ta3000pa3HOM COCTOSHUU. Bus
XMMHYECKOW CBS3U. 3aBUCUMOCTH CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOU
pPELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUUECKHMX peakluMid MO0 pa3iudyHbIM  [pU3HAKaM.
[IporHo3upoBanre BO3MOXKHOCTU TPOTEKAHUSI XUMHUUYECKUX TIPEBpAIlCHUN B
pPa3IMYHBIX YCJIOBHUSIX HAa OCHOBE MPEICTABICHUNH XHUMHUYECKOW KHHETUKH U
TEPMOJAUHAMUKHU.

XUMHYECKHE peakiuu B pactBopax. ['maponus coneid. Peakunn okucieHus-
BOCCTaHOBJICHUS. DJIEKTPOIIHU3.

CBoiicTBa KHCJIOT, OCHOBaHMUHW U COJed B CBeTe NpPEACTaBiIeHUNA 00
ANEKTPOJIUTUYECKOW  JAUCCOLMAIMA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

Mescnpeomemmnbwie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MpPU M3YYECHHMM XUMUHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPEe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAaYy4YHBIX
MOHSITUM, TaK U MOHATUMN, IPUHATHIX B OTJEIBHBIX €CTECTBEHHBIX HAyKaX.

OO01uue ecTeCTBEHHO-HAay4YHbIE MMOHATHS: sIBJIeHUE (Mpolecc), HayuyHbId ¢akT,
TUIIOTE3a, TEOpHs, 3aKOH, aHajIu3, CHHTE3, KilacCU(UKAIUs, TEPHOIUYHOCTb,
HAOJIFOICHHUE, DKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepHabl.

®dusnka: BEMIECTBO, TeJO, (U3NYECKUE BEIUYUHBI, CIMHHIIBI M3MEPCHMUSI,
Macca, 00bEM, KOTUYECTBO TEIIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEIIIECTBA, CTPOEHUE Ta30B, XKUJIKOCTEM M TBEPAbIX (KPUCTANIMYECKUX) TeT,
KPHUCTAJUTMYECKAs PEIIETKA, SJIEKTPOH, AP0 aTOMa, MPOTOH, HEUTPOH, HOH, HYKJIH]I,



U30TOIBI, KBaHThHI, PaJMOAaKTUBHOCTh, ayibda-, OeTa- M TamMMa-H3Iy4YCHHE,
AIIEKTPUIECKHUI 3apsif], TPOBOIHUKH, TIOTYIIPOBOIHHUKH, TUIICKTPUKH, COTHESYHBIN
CIIEKTp, pa3iokKeHne O0eI0ro CBeTa B CIEKTP.

buonorus: skocucrema, ouocdepa, hoTrocuHTE3, MpoLiecChl 0OMEHA BEIIECTB,
MUHEpAIbHBIC YAOOPEHUS, MHKPOAJIEMEHTBI, MAaKPOIJIEMEHTBI, MHUTATEIbHbIE
BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPOJIbI, TTOJIE3HBIC
MCKOIaeMble, TOTUINBO, BOJHBIE PECYPCHI, IIIaHETa 3EMIIA.

TexHOMOTUsSA:  CTPOWMTENBHBIE  TEXHOJOTHH,  CEIIbCKOXO3SHCTBEHHBIE
TEXHOJIOTUHU, TEXHOJIOTUH AJIEKTPOHHOHN MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOT UH.



TUIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMGBI 110 XMW
HA VPOBHE OCHOBHOT'O OBILET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMUHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yJbTAaTHl OCBOCHHS IPOTpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOje OOy4YeHHUsST XUMHUU B €IUHCTBE Y4eOHOU U
BOCITUTATEIILHOM JEATEILHOCTH 00pa30BaTeIbHON OpraHU3aIluu B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU
[EHHOCTSMH, NPUHSATHIMA B OOILECTBE NpaBWJIaMM M HOPMaMHU I[OBEICHUS U
CIOCOOCTBYIOT TMpolleccaM CaMOIIO3HAHUS, CaMOPa3BUTHSI M COIMAIU3AIMU
o0yyJarommxcs.

JIndHOCTHBIE ~ pPE3yNbTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarolIUXcCs
PYKOBOJICTBOBAThCA ~ CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAlUM U
paciIpeHue OMbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

NPOSIBJICHUE ILIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY U UCTOPUYECKOMY HACIIEIMI0, IOHUMaHNEe 3HAUCHUSI XUMUYECKON HayKH
U TEXHOJIOTUU B )KM3HU COBPEMEHHOI'0 OOIIECTBA, B Pa3BUTHH SKOHOMHKHU Poccuu
Y CBOET'O PETHOHA;

2) rpaskIaHCKOr0 BOCIUTAHMS:

NpEACTaBICHUE O COIMAJIbHBIX HOpMax W MpaBUiIaX MEKIUYHOCTHBIX
OTHOILICHWM B KOJUICKTHUBE, TMPOSIBJICHUE KOMMYHUKATHBHOM KYJIBTYpbl B
pa3zHO00pa3HON COBMECTHOM NEeATETbHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHHIO ¥ B3aWMOTIOMOIIY B Tporiecce YIeOHOU U
BHEY4E€OHOH 1eSITeIbHOCTH;

FOTOBHOCTh OLICHUBAaTh CBO€ IMOBEJICHHE M TOCTYNKH CBOMX TOBAPHUILEH C
MO3UILIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS TOCIEICTBUMN
MOCTYTKOB;

3) popMuUpPOBAHUA LIEHHOCTH HAYYHOI' 0 IO3HAHUSA:

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUUYECKOW pEaKIvu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOAUMBIC IS
MOHUMAaHHUS CYIIIHOCTH HAYYHON KapTUHBI MUPA;

OCO3HAHHUE [IEHHOCTH HAyYHOI'O MIO3HAHUS 11 PA3BUTHSI KQXKJIOTO YEJIOBEKA U
MIPOM3BOJIUTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MeCTa HayKu «XUMHUS» B
CHUCTEME Hay4YHbIX NPEACTABICHUM O 3aKOHOMEPHOCTSX Ppa3BUTHS MPUPOJIBI,
B3aMMOCBSI3X YEJIOBEKA C MPUPOAHON U TEXHOJIOTHUECKON CPENOH;

MO3HaBaTebHA MOTHUBAIMS M MHTEpPEC K OOYYEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTh K CAaMOPa3BUTHIO M CaMOOOPAa30BaHMIO, K HCCIEIOBATEIbCKOM



JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBiiEeHUSI M YPOBHS JaJIbHEUIIETrO
o0yJeHus;

4) BOCIUTAHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HH, OTBETCTBEHHOI'O OTHOIIEHHUA K CBOEMY
310pOBbIO, YCTAaHOBKA Ha 3/JI0POBBIA 00pa3 KU3HU, OCO3HAHHUE MOCIEACTBUN U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTOJIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIeHUuu C
XUMHUYECKUMU BEIIECTBAMU B YU€OHBIX U )KU3HEHHBIX CUTYalIUsIX;

5) Tpy10BOr0 BOCIUTAHMS:

(opMUpOBaHUE LIEHHOCTHOTO OTHOIIEHHUS K TPYJOBOW JEATEIbHOCTH KaK
€CTECTBEHHOH MOTPEOHOCTH YEJIOBEKa U K UCCIIEAOBATEIbCKON NEATEIBHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOLIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHbIM C XMMHUEH, B TOM YHUCIE K
npodeccusiMm HaydyHOU cephl, OCO3HAHHWE BO3MOXKHOCTH CaMOpeasiu3allii B 3TOM
chepe;

6) 7K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAHHE HEOOXOJMMOCTH OTHOIIEHUS K MPUPOJIE KaK UCTOUHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYILECTBOBAHHS;

NOBBILLIEHUE YPOBHSA SKOJIOTMYECKOM KYyJbTYpbl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpY Karollel Cpe/bl; 0CO3HAHUE I100aTBHOr0 XapaKTepa IKOJIOTHUYECKUX MPOOIeM
U IIyTeN UX pelIeHusl; CHOCOOHOCTh MPUMEHSATD 3HAHMUSI, TOTydaeMble IPU U3YUYEHUU
XUMHUH, Uil PELIeHUs 3a7ad, CBSA3aHHBIX C OKpYXKalolled Cpeaol; aKTUBHOE
HEIIPUATUE JNEUCTBUN, IPUHOCAIIUX BPEN OKPYXKAIOLIEH CPele; OCO3HAHUE CBOEU
pONIM Kak TpakAaHMHA W MOTPEOUTENss B YCIOBHUSIX B3aUMOCBSI3U TPHUPOIHOM,
TEXHOJOTMYECKON M COLMAIIBHOM Cpeld; TOTOBHOCTh K YYAaCTHUIO B MPAKTHYECKOU
JEeSATENbHOCTH SKOJIOTNYECKON HAIIPABIEHHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl O0YYaIOIIUXCS, OCBOMUBIIMUX MHPOrpaMMmy IO
XUMHUHU OCHOBHOT'O 00111eT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHUE MEKIUCIUIUIMHAPHBIX (MEXKIPEAMETHBIX) MOHATUH, OTPaKaIOIINX
MaTepHaIbHOE E€IWHCTBO MHpa U MPOIECC MO3HaHUA (BEIIECTBO, CBOWCTBO,
SHEprus, SBJICHUE, HAY4YHBIH (DAKT, 3aKOHOMEPHOCTh, TMIIOTE3a, 3aKOH, TEOpUs,
HaOJII0/ICHHEe, U3MEPEHHE, UCCIIEI0BAaHHE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCATHHBIMU YYEOHBIMU JEHCTBUSAMH (TI03HABATEILHBIMHU,

KOMMYHUKATHUBHBIMHM,  PErYJISTUBHBIMH),  BaXHbIMM  JUIsl  TOBBILICHUS
3¢ ()EeKTUBHOCTH OCBOCHMS COJEpkKaHUSl ydyeOHOro mnpenmera, (GpopMupoBaHUS
KOMIIETEHIIMH, a4  TaKkKe  IPOEKTHO-UCCJIENOBATEIBCKON  JESATEIBHOCTU

00y4Jaromuxcs B Kypce XuMuu;



CIOCOOHOCTh UX HMCIOJIb30BaTh B yueOHOM, MO3HABATEIHLHOM M COIUAIBLHOM
IIPAKTHUKE.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble Jornyeckue NecTBUA:

YMEHHUSI MCIIOJIb30BaTh IMPHUEMBI JIOTUYECKOIO MBIIUJICHUS NPU OCBOEHUHU
3HAHUM: PACKPHIBATh CMBICT XUMUUYECKUX MOHSATUM (BBLACIATh UX CYIIECTBEHHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBSA3b C JIPYTUMU MOHSATHUSIMU); aHATU3UPOBATh,
CpaBHUBATh, 00001IaTh, BHIOMPATh OCHOBAHUA I KiIacCUPUKAIMH U
CHUCTEMATHU3alMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUi; yCTaHABIMUBATh
MPUYMHHO-CJICICTBEHHBIE CBSI3U MEKTy 00bEKTaMH U3YYEHUS; CTPOUTH JIOTUUECKHUE
paccyxaeHusi (MHIyKTUBHbIE, IEAYKTUBHBIE, TIO aHAJIOTUH); TIpeJjiaratb KpUTepUun
U BBISIBIIATH OOIIME 3aKOHOMEPHOCTH U MPOTUBOPEUMS B U3YyYAE€MbIX MpoIeccax U
SIBJICHUSIX; MPOBOJUTH BHIBOABI U 3aKJIOUCHHS; YMEHHUS MPUMEHSITH B MPOIECCEe
NO3HAHUS NOHATHS (IPEIMETHBIE U METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIEC)
MOJIETIH, UCTIONIb3yeMble B XUMUH, TPEOOPA30BBIBATH MOJIETLHBIE MPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJEMEHTAa), XUMHUYeckas ¢GopMyna W ypaBHEHUE
XUMUYECKOW peakluy — MPU PEeIeHUH YU4eOHBIX 3a/1au; C Y4€TOM ITUX MOJACIbHBIX
NPEJACTABICHUM  XapaKTepU30BaTh M3Yy4aeMble XHUMHUYECKHE BEIIECTBA U
XUMUYECKUE PEAKIINH.

ba3oBble wucciaegoBareJbCKkHe AedCTBUS (METOAbI HAYYHOI0 MO3HAHMS
BELIECTB M SIBJICEHHUH):

YMEHHUS MPUMEHSATH METOJIbl HAy4YHOrO TO3HAHMS BEIIECTB W SBJICHUM Ha
SMIUPUYECKOM M TEOPETUYECKOM YpPOBHSIX B Yy4eOHOM TO3HABATEIHHOU U
MIPOEKTHO-UCCIIEIOBATENBCKON AEATEIbHOCTH;

YMEHHSI HUCIIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUS U CAMOCTOATEILHO CTABUTh BOMPOCHI; aHATU3UPOBATh (DAKTHI, BHISBISATH
u (popmynupoBaTh MpodieMy, OMpeneisaTh IEeb U 3aJadd, COOTBETCTBYIOIIHE
pENICHHIO TPOOIEMBI; TIPEAJIaraTh OMUCATEIBHYIO I OOBSICHUTEIBHYIO THIIOTE3Y
U OCYUIECTBIIITH €€ MPOBEPKY; YMEHHsS MPOBOJUTH HU3MEPEHUS HEOOXOIUMBIX
napaMeTpoB, BBIUUCICHUS, MOJETUPOBAHKME, HAONIOACHUS M OKCIEPUMEHTHI
(peanbHbBlE W MBICICHHBIE), CAMOCTOSITEJILHO MPOrHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHHS U BBIBOJBI MO pe3yJibTaTaM MNPOBEICHHOTO OIbITA,
UCCJIEJIOBaHMs, COCTABJISITh OTUET O MPOJIeITAaHHON padoTe;

PabGora ¢ unpopmanmeii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpManmu (Hay4dHO-
NOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepKaHUs, CIPaBOYHBIE IOCOOUS,
pecypcbl HTEpHETA); aHANM3UupoBaTh MHGOPMAIIMIO U KPUTHYECKH OLICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHBOPEYUBOCTh, OTOUPATh U HWHTEPIPETUPOBATH
uHGOpMAIINIO, 3HAYUMYIO I peIIeHUs y4eOHOM 3amauyd; yMEHUs TPUMEHSTH



paznuyHble METOAbl M (QOpPMYyIUpPOBATH 3alpOChl TNpPH TIOMCKE U O0TOOpe
uHpopManuy, HEOOXOAUMOW Jsi BBINOJHEHUS YYEOHBIX 3ajay; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHUKATHBHBIE TEXHOJOIMM M Ppa3JIMYHbIE MOUCKOBbHIE
CUCTEMBI; CAMOCTOSITEIBHO BBIOMPATh ONTHUMAJbHYI (OPMY MpEACTaBICHHS
uHpopmauu (cxembl, TIpa@uKu, IUarpamMmbl, TAaOJIUIbl, PUCYHKH W JpYyTUe
(opMBbI); YMEHMsI MCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEACTBA PalbOTHI C
XUMHYECKON HMH(pOpMaIMel; NpUMEHSATh MeXNpeaMeTHble ((pusmueckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBL, (POpMysibl, aOOpeBUAaTyphl, HOMEHKIIATYDY,
UCHOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJIIJHOCTH.

KoMMyHUKaTHBHbIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

1) ymenust oOuieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINN):

IPEICTaBIIATh NOJYyYECHHbIE PE3YJbTaThl MO3HABATEIBHOW JAESITEIBHOCTU B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; MMYyOJMYHO BBICTYyNAaTh C Mpe3eHTaluen
pE3yNbTAaTOB BBHIMOJHEHUS XUMHUYECKOTO OKCIEpUMEHTa (UCCIeI0BaTEeIbCKON
1a00paTOPHON MM MPAKTUYECKON pabOThI, y4eOHOrO MPOEKTAa); B XOJ€ AUATIOra U
(MNIM) TUCKYCCUU 3a7aBaTh BOMPOCHI MO 00CYKIaeMOM TeMe U BbICKa3bIBaTh UJEH,
(GbopMynHpoBaTh CBOM MPEMJIOKEHUSI OTHOCUTENIHO BBIMOIHEHUS MPEIOAKEHHOM
3aJa4H.

2) yMeHHs y4eOHOro COTpyAHUYECTBA (TPYIIOBasi KOMMYHHUKAIIUS):

y4acTBOBAaTh B TPYMIOBBIX (opmMax padOThI: MJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboThl, ONpEeNeNsiTh CBOI pPOJb, PACHPENENsATh 3aJayd MEXIY
YJICHAMH TPYIIBI;, BBIIIOJHATh CBOIO YacTh pabOThl, KOOPAMHUPOBATH CBOU
JEUCTBUSL C ACHCTBUSIMU JIPYTMX UWICHOB KOMAHJbI, ONPEACIATh KPUTEPUU IO
OLICHKE KayeCTBa BBHINIOJHEHHON paloThl; pellaTh BO3HHUKAIOLIKME MPOOJIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB W COIVIACOBAHMS IO3UIIMM, y4acTBOBaTh B
oOcyxneHnn, OOMEHE MHEHUSMH, «MO3TOBOM IITypMe» M Jpyrux (opmax
B3aHMOJICCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIe YUeOHbIE AeliCTBUSA

OBnajieHWe YHUBEPCATbHBIMU Y4YEOHBIMH PETrYJISTUBHBIMU JEHCTBUSMHU
BKJIFOYAET Pa3BUTUE CaMOOPTaHMU3allMH, CAMOKOHTPOJIS, CAaMOKOPPEKIIUH, B TOM
1 (W) (K

YMEHHUS pellaTh y4eOHbIE M MCCIIEJOBATEIbCKUE 3aadd: CaMOCTOATEIbHO
BBIOMpATh CHIOCO0 pelleHus yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHusi, BbIOMpaTh HauOosiee MOAXOAALIMH C YYETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPHUEB), TUNIAHUPOBATH CBOIO PadOTY MPH PelIeHUN Yy4eOHOM min
HCCIIe10BaTEIbCKON 3a1a4i; HA OCHOBE MOIY4YEHHBIX pe3yJIbTaToB (OPMYIHPOBAThH
00001lIeHHs M BBIBOJbI, MPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE MPOILIECCOB;



AHAJIM3UPOBATL PE3YJIbTAThI: COOTHOCHUTHL CBOHU ﬂ@ﬁCTBI/IH C IUIAaHUPYEMBIMH
pe3yjibTaTaMH, OCYHICCTBIIATL CAMOKOHTPOJIb ACATCIBHOCTH, KOPPCKTHPOBATH
CBOIO JCATCIIBHOCTE HA OCHOBC CaMOaHa/In3a 1 CaMOOILCHKH.

NPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yabTaThl OCBOCHUSI MPOrPaMMbl MO XMMHUU OCHOBHOIO
oO1rero oOpa3oBaHusl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIee cojaepkKaTelbHOe
SJIPO C MPEMETHBIMH PE3yJIbTaTaMU 0a30BOT'0 YPOBHSI, COTJIACOBAHBI MEXIY COOOMH,
YTO MO3BOJISET PEATM30BBIBATh YIIyOJIICHHOE M3YYCHHE KaK B paMKax OTACIIbHBIX
KJIaCCOB, TaK M B paMKaxXx pealu3allidl HWHIWBUAYAJIbHBIX 00pa30BaTelIbHBIX
TpPaeKTOpUi, B TOM YHCJIE UCIOIb3Yys CETEeBOE B3auMozelicTBUe opranuzamuu. [1o
3aBEPIICHUN peaju3allid MPOrpaMMbl  yriyOJIEHHOTO YpOBHS 0OyYaromuecs
CMOTYT JIeTaJIbHEE OCBOUTH MAaTepUall, OBIAJAETh PACIIMPEHHBIM KPYrOM MOHSATUN U
METO/ OB, pellIaTh 3aJ1auu 00Jiee BHICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIONTUMUCS HAyUHBIX
3HaHUM, YMEHUH U CITIOCOOOB JIEUCTBUH, CTIEM(PUISCKHUX JJIS IPEAMETHON 001acTH
«XUMUS»;, OCHOBbl HAYYHOT'O MBIIIJICHUS; BUJIbI ACATEIBHOCTU IO MOJIYYECHHUIO
HOBOT'O 3HAHMS, €ro WHTEpHpeTanuy, NOpeoOpa3oBaHUI0O W TNPUMEHEHUIO B
pPa3IMUHBIX Y4EOHBIX W PEAIbHBIX IKU3HEHHBIX YCIOBHUSAX; OOECIEUYMBAIOT
BO3MOKHOCTb YCIICIITHOT'O OOYYCHUS Ha CIIEAYIONIEM YPOBHE 00pa30BaHMUs.

K xonmy oOyuenus 6 8 knacce y oOyuatomerocs OyayT chopMupoBaHb
CIEAYIONINE MPEIMETHBIC PE3YIbTAThl U3YUEHUSI XMMUU Ha YI1yOJ€HHBIM YPOBHE:

pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TIOHSITHUN: aToM, MOJIEKYyJa,
XUMHYECKUN DJIEMEHT, METal, HEMeTa/lJl, a/uIOTPOIUs, MPOCTOE BEIIECTRBO,
CJIOKHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAsA), BaJICHTHOCTD,
OTHOCHUTENIbHAsE aTOMHasi U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsT Macca, MaccoBas JOJIsI XHMHYECKOTO »JJIEMEHTa B COCIMHEHUH,
MOJISIpDHBIH 00BbEM, OTHOCHUTEIbHAS MNIOTHOCTH T'a30B, OKCH/I, KHCIIOTA, OCHOBAaHUE,
conb, amQOTEepHbIN OKcHI, aMQPOTEPHBIH THUAPOKCHUI, XHMHUYECKas peaKIlus,
KJIaccu(puKaIus peakiuii: peakiiuu COCIUHEHUS, PEAKIIUU PA3JIOKEHUS, PEaKIUU
3aMeIeHUs, PeakIMu OOMEHAa, 3K30- W JHJIOTEPMUUYECKHE PEAKIIUM; TEIIOBOU
ahdeKT peakmuu; SIPO aToMa, IICKTPOHHBIN CIIOW aroMa, aTOMHas OpOWTab,
paguyc atoMa, XUMUYecKas CBSI3b, MOJISIPHAS M HEMOJSpHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBS3b, WMOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIECTBa
(MpolleHTHas KOHIICHTpAIMs) B pacTBOpe, MOJISIpHAs KOHIICHTpAIUsl BEIISCTBA B
pacTBOpE; AJICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHCIUTEId |
BOCCTaHOBHTEIIH, OKHCIICHUE 1 BOCCTaHOBJICHHE, OKHCIIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMH, METO]T DJIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYECKUX IMOHATHI U IPUMEHSTh
9T MOHSATHS MPH OIMHUCAHUH BEIIECTB U UX IPEBPAIICHUI;



UCIOJIb30BATh XUMUYECKYI0 CUMBOJIUKY JUIsl COCTaBJICHHs (hOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINH;

OIpENEeNATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEIUHEHMSIX,
CTENEHb OKHUCIEHUS 3JEMEHTOB B OMHApHBIX COEIWHEHUSAX, MPUHAIIEKHOCTh
BEIIECTB K OIPEACIEHHOMY KJIacCy COeAMHEHUI o popMyiaM, BUIbl XUMHUYECKOM
CBsI3M (KOBAJICHTHOM U MOHHOMN) B HEOPTaHUYECKUX COCTUHEHUSIX;

PacCKpbIBaTh CMBICII 3aKOHOB COXPAHEHMs MAcChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIIPHON
TEOpHUHU, 3aKOHAa ABOTraJpo M €ro CIEACTBUM, MPEACTABICHUI O HAYYHBIX METOIaX
IIO3HAHUSA, B TOM YHUCIE DKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METONAX
VCCIIEOBAHNS BEIIECTB U U3YUECHUS XUMUUYECKUX PEAKLINM;

JNEMOHCTPUPOBATh IMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX JIEMEHTOB OT UX MON0XKeHUs B [leproanueckoil cucreme:

OINKCHIBATH U XapaKTEepU30BaTh TabIuuHy0 hopmy [lepuonnueckoi cucTeMsl
XUMHUYECKUX AJIEMEHTOB: Pa3jnyaTh MOHIATHUS «TJIaBHAS moArpynna (A-rpymnmna)» u
«obouHas noarpynna (b-rpynmna)y, «Mainslie nepuoab» U «00abIINEe TEPHUOIBIY;

COOTHOCUTH 00O3HAuY€HHUsA, KOTOpble UMEIOTcs B Tabnuue «llepuonnueckas
cucremMa xuMmuueckux oanemMeHtoB . M. MenxgeneeBay, ¢ 4YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij
a51pa, o0IIee YUCIIO IEKTPOHOB U PACHpeIeICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSI3b TMOJOXKEHUs J3yieMeHTa B Ilepuoamueckoit cucreme c
pacIrpeneneHueM JJIEKTPOHOB 110 JHEPreTUYECKUM YPOBHAM, IIOAYPOBHIM H
OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJacCu(UIUPOBATh XUMHUUYECKHE BJIEMEHThl, HEOPraHMYEeCKUE BEIEeCTBa,
XUMHUYECKUE peakiuu (110 YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIECTB, 110
TerIoBoMY 3P heKTy);

XapaKTepU30BaTh (OMUCHIBATH) PU3NUECKUE U XUMHUUECKHE CBOWCTBA MPOCTHIX
U CIIO’KHBIX BEIECTB: KHCIOPOJa, BOAOPOAA, BOJAbI, OOIINE XMMUYECKUE CBOMCTBA
OKCHJIOB, KHCIJIOT, OCHOBAaHHW H COJEH, TEHETUYECKYIO CBSI3b MEXKIY HHUMH,
NOATBEPKAAsT NpUMEPAaMU  MOJEKYJISAPHBIX  YPABHEHMM  COOTBETCTBYIOIIHX
XUMHYECKUX PEAKIIUK;

OMUCHIBATh POJIb KUCIOPOJAA, BOAOPOAA M BOJBI B MPUPOAHBIX MpOLECccax, B
KUBBIX OpPraHU3MaX, UX NPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MOKHOE HCIIOJIb30BAaHNE B COBPEMEHHBIX TEXHOIOTHSX;

OOBSCHATh W NPOTHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBHUCHUMOCTH OT HX
COCTaBa M CTPOCHUS, BO3MOXKHOCTH IPOTEKAHUS XMMHUYECKHX IPEBPAILCHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIDHYKO MAacChbl BELIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JOJIF0 XMMUYECKOIO 2JIEMEHTA B COCITMHEHUH,



MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 10 (opMyse COCIMHEHHUsS, HaXOIUTh
IPOCTEHIIYI0 (hOPMYITy BEIIECTBA IO MACCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEIIECTBA B PACTBOpPE, MOJSPHYIO KOHIIEHTPAIMIO BEIECTBA B
pacTBope, MMPOBOJIUTH PACUETHI IO YPABHEHUSM XUMUYECKOHN peaKITny;

NIPUMEHSTh OCHOBHBIE OIEpaIlii MBICIUTEIBHOW JCATEIBPHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEeMAaTH3aInI0, KIacCU(UKAIIUIO, BBISBICHUE
PUYUHHO-CJICICTBECHHBIX CBSI3€H — /I U3YUCHUS CBOMCTB BEIIECTB M XUMUYECKHIX
peaKInii, €CTECTBEHHO-HAYYHBIC METOJbI TO3HAHUS — HAOJIOJIeHUEe, W3MEPCHHUE,
MOJICTTUPOBAHKUE, JKCIIEPUMEHT (pEealbHbIH W MBICJCHHBIN) — JJI1 OCBOCHUS
y4e0HOT 0 CoJIepKaHUS;

PacKphIBaTh CYINTHOCTH MPOIECCOB OKUCIICHUSI K BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUS TPOCTBIX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIuil (METOI0M
AJIEKTPOHHOTO OajaHca);

YCTaHABIUBATh CBSI3M MEXKIy pEabHO HAOIOIaeMbIMH XUMHYECKUMHU
SIBJICHUSIMU M TIPOIIECCAMMU, MMPOUCXOASAIINMHU B MaKpO- U MHUKPOMHUPE, OOBICHSTH
IPUYUHBI MHOTOOOPAa3usl BEMIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMHU
APYTUX Y4eOHBIX IPEIMETOB;

coO0JII01aTh TpaBuiia 6e30macHo paboThl B 1a00OPATOPUH MPU UCTIOTB30BAHUH
XUMHUYECKOU TTOCY/IbI M 000PYIOBaHUS, a TAK)KE MMPaBUJIa OOPAIIEHHUS C BEIIECTBAMUA
B COOTBETCTBUM C WHCTPYKIIUSMH BBHITIOJHEHUS JIA0OPATOPHBIX OMBITOB |
NPaKTHYECKUX paboT MO MONYYCHHIO W COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB
(Boopoaa U KHCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIMPENEICHHON MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA, PEUICHUIO AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEMe
«OCHOBHBIE KJIACCHI HCOPTAHUYECKUX COCAMHEHU

JEMOHCTPUPOBATh  BIAJCHWE OCHOBAMH XUMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAIOIIEH YMEHHUs 0€30MacHOro OOpaIleHHsl ¢ BEIeCTBAMHU, UCTIOIb3YEMBbIMH B
TIOBCETHEBHOM KU3HU, a TaK)KE 3HAHWE MPABWII TOBEACHUS B IENAX COCPEKCHUS
370POBbS M OKPYKAIOILIEH CPEIbL.

K xonmy oOyuenuss ¢ 9 knacce y oOyudaromierocss OyayT chopMHupoBaHbI
CIETYIONTUE TIPEIMETHBIE PE3YIbTAThl U3YUYCHHSI XUMUHU Ha YTITyOJICHHBIM YPOBHE:

PacCKphIBaTh CMBICT OCHOBHBIX XUMHUYCCKHUX TIOHSITHA: XUMUYCCKUN DJIEMEHT,
aToM, MOJIEKYyJla, HWOH, KAaTHOH, AaHHWOH, OJJIEKTPOOTPUIIATEIHHOCTh, CTEICHb
OKHCIICHUS, XUMHUYECKasl peaKIrs, TeIIoBoi d((EKT peaKiuu, MOJb, MOJSIPHBIH
00BEM, pacTBOD;

AIEKTPOIUTHI, HEIJICKTPOIUTHI, DJICKTPOIUTHIECKAsT JUCCOIUAINS, PEAKIIUN
MOHHOTO OOMEHa, THIPOJIW3 COJeH, oOpaTHMMble W HEOOpAaTHMBIE pEaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC  PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEIb,
OKHCJICHWE W BOCCTAaHOBJICHHE, OJJICKTPOJU3, aJUIOTpOnus, amMQpOTEPHOCTH,
XUMHUYECKasl CBSA3b (KOBaJCHTHAs, MOHHAS, METAJUIMYECKasi), MEKMOJIEKYIIIPHBIC



B3aUMOJICHCTBUS (BOJIOpOJHAS CBsI3b, CHIIbI BaH-nep-Baanbca), KoMIuieKcHbIE
COCIMHEHUS, KPUCTALINYECKUE peleTKH (MPUMUTHBHAS KyOuueckas, oOBbEMHO-
LEHTPUPOBAHHAS KyOuueckas, TpaHEICHTPUPOBAHHAS KyOnueckas,
reKcaroHajgbHasl IJIOTHOYMAKOBAaHHAsS), KOPPO3US METAIIOB, CIUIABBI; CKOPOCTH
XUMHYECKOW PEaKIUM, KaTalln3, XUMUYECKOE PABHOBECUE, JIIEMEHTHl XUMHUUECKOU
TEPMOAMHAMUKH KaK OJTHOM M3 TeOopeTHYeCKnX oCHOB xumuu; [1/1K;

WITFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MTOHSITUN U TPUMEHSTh
ATU MOHATHUA NPU ONUCAHUU BEIIECTB U UX MPEBPAILCHUN;

UCITIOJI30BaTh XMMUYECKYIO CUMBOJIUKY JJIsl COCTaBJIEHUs (POPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPEEIISITh BAJICHTHOCTh M CTENECHb OKHUCIICHUS XMMHUYECKUX BJIEMEHTOB B
COEIUHEHUAX PA3JIUYHOIO0 COCTaBa, MPUHAMJIEKHOCTh BELIECTB K OMPEICICHHOMY
KJIacCy COEMUMHEHHMH 1o (opMmysaMm, BHJIBl XHMHUYECKOM CBsI3U (KOBaJEHTHOM,
WOHHOM, METa/UTMYECKOW) B HEOPraHWMYECKHUX COCAMHEHUSX, 3aps] HOHa II0
XUMHUYECKON (hopmyse, XapakTep Cpelbl B BOMHBIX PACTBOPaX HEOPTaHUYECKHUX
COEAMHEHUH, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

packpbiBath cMbIca Ilepuommueckoro 3akoHa JI. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAaHHUE:

OMUCHIBATh U XapaKTepu3oBaTh TabIMuHy0 hopmy Ilepuoanueckoit cuctemsl
XMMHYECKUX BJIEMEHTOB: Pa3inyaTh MOHATUS «A-rpynmna» u «b-rpynmnay, «Maibie
NIEPUOIBI» U «OOJbIITNE TIEPUOIBIY;

OOBSCHATH CBS3b IOJNIOKECHHMsS dJeMeHTa B Ilepuomnmyeckoil cucreme ¢
pacnpenesieHueM 3JIEKTPOHOB MO SHEPIreTUYECKUM YPOBHSM, MOAYPOBHSIM U
opOUTAJISIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

BBIJICJISITH OOIIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB U HUX
CoeqMHEHUMN (KMCIOTHO-OCHOBHBIX W OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB U THAPOKCHUIOB) B MpeJeax MajblX MNEPHOJOB U TJIABHBIX MOATPYIIL C
YYETOM CTPOCHHUS UX aTOMOB;

PACKpBIBATh CMBICII TEOPHUH AJIEKTPOJUTUUECKON AUCCOMAIMU, 3aK0Ha ['ecca
U €ro CJIEACTBUM, 3aKOHA JEHUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW W3MEHEHUS
CKOPOCTH XHMMHWYECKOM PEaKlIHWH, HAMpaBJI€HUd CMEIIECHUS XHUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (DAKTOPOB;

KJIacCCU(UIIUPOBATh XWMHUYECKHE JJIEMEHTHI, HEOpraHWYeCKue BeIIeCTBa,
XUMUYECKHUE peakiuu (10 YUCIY U COCTABY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO
TEIIOBOMY 3(PPeKTy, Mo arperaTHOMY COCTOSIHUIO PEareHTOB, MO H3MEHEHUIO
CTEMECHEW OKMCIICHUS XUMHYECKHX JJIEMEHTOB, MO OOpPaTHUMOCTH, IO YYacCTHUIO
KaTaJIn3aTopa);

XapakTepru3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB HEOPTraHMYECKUX COCAWHEHUM, MOJATBEPXKAAsi 3TO ONKMCAHHE



IpUMEpaMy MOJICKYJISIPHBIX W MOHHBIX YPaBHCHHUH COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIu;

COCTAaBJIATh YPABHEHUS: DJICKTPOIUTHUECCKON TUCCOIUAIIUN KUCIIOT, IIeI0UeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPAaBHEHUS PEAKIINii HOHHOTO OOMEHA; PEaKITnH,
TIOJITBEPKIAIONINX CYIICCTBOBAHUE TCHETHUECKOW CBSI3M MEXKIy BEIIeCTBAMHU
Pa3IUYHBIX KJIACCOB,;

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB THIPOJU3Aa COJEH  MOCPEICTBOM
COCTaBJICHHSI KPAaTKUX MOHHBIX M MOJICKYJISIPHBIX YPAaBHCHHWH pEaKIuii, CYIIIHOCTh
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMid  MOCPEACTBOM  COCTaBIICHUS
AJIIEKTPOHHOTO OalaHca dTUX PeaKITuii;

MpeICKa3bIBaTh XapaKkTep CPeabl B BOAHBIX PACTBOPAX COJIEH;

XapaKTepU30BaTh (OMUCHIBATH) (PU3UUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX
BeleCcTB (KUCIOPOJI, O30H, rpadur, aamas, KpeMHuid, 6op, azor, ¢ocdop, cepa,
XJIOp, HATPUM, KaJIUi, MarHuH, KaJIblIUH, AIIOMUHHH, )KeIe30, Me/Ib, IMHK, CepeOpo)
1 00pa30BaHHBIX WMHU CIIOKHBIX BEIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB
(aMMUaK, XJIOPOBOAOPOI, cepoBomopo, okcuel yriaepoaa (11, 1V), kpemuus (1V),
azora (I, I, 1, 1V, V) u docdopa (lll, V), ceprr (IV, VI), cepaucras, cepHas,
azoTHas, GocdopHasi, yroapHas, KpEeMHHUEBasl KHUCIOTBI, OKCUABl U THUIAPOKCH]IBI
metaioB |A—IIA-rpymm, amomunaus, meau (1), urka, xenesa (11 u 11));

MOSICHATh COCTaB, OTIEIBHBIC CIIOCOOBI IMOJNIYYCHHS W CBOHCTBA CIIOJKHBIX
BEIIECTB (KUCIOPOACOEpKAIIME KUCIOTHI XJIOpa, a30THUCTas, OOpHas, YKCYCHas
KHUCIIOTHl M MX coiiu, ramorenuasl kpemaus (1V) u docdopa (Il u V), okcun u
ruapokcuy xpoma (1), nepmanranar xanus;

OIKMCHIBATH POJIb BAKHEHIITUX U3YIaeMbIX BEIIECTB B MIPUPOIHBIX MIPOIIECCaX,
BJIMSIHUE HA KMBBIC OPraHU3Mbl, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YKOHOMHUKH,
UCIIOJIb30BaHUE /IS CO3/JaHUSI COBPEMEHHBIX MAaTEPHAIIOB U TEXHOJIOTHIA;

MIPOBOJUTEL PEAKIIUU, MOATBEPKIAIONINE KAYSCTBEHHBIM COCTAB Pa3IMYHBIX
BCIIIECTB, PACIIO3HABATh OIBITHBIM ITYTEM COZCpIKalIUecss B BOJHBIX PacTBOpPax
WOHBI: XJIOpHA-, OpoMHA-, HOAUA-, Cyiabdar-, ¢ocdar-, kapOoOHAT-, CHUIMKAT-,
cynbdur-, cymbpua-, HUTpPAT- U HUTPUT-HOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHusi, Kajabllvs, aJIIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
IUHKA;

OOBSCHATH M MPOTHO3UPOBATH CBOMCTBA BAKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS, MPUMEHECHHE BEMIECTB B 3aBUCHMOCTH OT
WX CBOWMCTB, BO3MOYXHOCTH MPOTEKAHUS XUMHUUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSX Ha OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOJIMHAMUKHU;

BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHMUYECKOr0 3JeMEHTa Mo (opMylie COEAMHEHHs, MAaCCOBYIO



JIOJI0 BEIIECTBA B pACTBOPE, MOJBHYIO JIONIO XHUMHUYECKOTO DJIEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAllMIO BEIIeCTBA B PACTBOpPE, HAXOAMTH
npocTerIyo (GopMyTy BEIIEeCTBA 10 MAaCCOBBIM UM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOJUTH PAcUeThl IO YPABHEHUSAM XUMHUYECKHUX PEAKIMHA C y4EeTOM HEJIOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTHUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHs TEIJIOBOTO
s dekra peakiuu, OnpeeNsaTh COCTaB CMECEH;

co0JII01aTh TpaBuiia 6€30macHo PaboThI B 1a0OPATOPUH MPU HUCTIOTH30BAHUH
XUMHYECKOH OCYABI U 000pYI0BaHMs, a TAKXKe MpaBuiia 0OpaIIeHNUs C BEIeCTBAMU
B COOTBETCTBHM C WHCTPYKIIUSMH BBITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
NPAKTUYECKUX padOT MO TMOJIYyYEeHHUI0O U COOMpaHUI0 Ta3000pa3HBIX BEIIECTB
(aMMHaKa ¥ yriaeKucIoro ra3a) U PelieHuI0 SKCIIEPUMEHTAIBHBIX 33/1ad 110 TeMaM
Kypca, TPEACTAaBIATH pe3yldbTaThl dKCIEpUMEHTa B  (GopMe  BBHIBOJOB,
JI0Ka3aTeIbCTB, IPAPUKOB, TAOJIUIL U BBISBISATH SMIIMPUUYECKUE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OIEpally MBICIUTENbHOW AEATENbHOCTU (aHAIU3 |
CHUHTE3, CpaBHEHHE, O000O0IIeHHEe, CHUCTEeMAaTHU3AllMI0, BBIABICHUE MPUIUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU U3YYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIHUH,
BJIAIETh €CTECTBEHHO-HAYYHBIMH METOJaMU MO3HaHUs (HAOJII0JeHuE, U3MEPEHUE,
MOJIETTUPOBAHHE, SKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN);

OpUMEHATh  TpaBWia  OE30MacHOro  OOpaimieHHs] C  BEMIeCTBaMH,
UCTIOIh3YEeMBIMHU B TIOBCEHEBHOM KU3HM, TPaBUIIA TIOBEJCHHUS B LIEISIX COEPEKEHUS
3I0POBbSI M OKPY’KalOIeW NpPUPOIHON Ccpeibl, MOHUMATh Bpel (OMacHOCTD)
BO3/ICHCTBUS Ha JKUBBIE OpPraHW3Mbl OIPEACICHHBIX BEIIECTB, MOSACHATH Ha
nprUMepax CrocoObl YMEHBIIEHUS M MPEAOTBPAICHUS UX BPEIHOT'O BO3JIECHCTBUS,
3HaYEHHE KUPOB, OCITKOB, YIIIEBOAOB JIJIsl OpraHu3Ma 4eJI0BEKa;

UCIIOJIb30BaTh TOJYyUYEHHbIE MpeacTaBieHus o cdepax mpodeccuoHanbHON
JESITEeNHHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHUSIMU, KAK OCHOBY
ig po(ecCHOHANbHON OpPUEHTAlMM U JUIsl OCO3HAHHOT'O BBIOOpAa XMMHH Kak
poUIHHOTO MPEAMETa MPH MPOOJDKEHIH 00yUEHHUS Ha YPOBHE CPEIHETO 00IIEro
o0Opa3zoBaHus;

y4acTBOBaTh BO BHEYPOUYHON MPOEKTHO-HCCIENOBATEIBCKOW JESATENbHOCTH
XUMHYECKOH W XWMHUKO-DKOJIOTUYECKOW HAmpaBIE€HHOCTH, MPHOOPECTH OMBIT
POBE/ICHUs YYEOHBIX UCCIIEIOBAHUM B YCIOBUAX 00pa30BaTENbHBIX OpraHU3aIUH,
a Tak)Ke opraHu3anui (IIEHTPOB) JOMOITHUTEIBHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne

HaumenoBaHue pa3iesioB u

KoanuecTBO 4acos

KonTtpoabHsbie

IIpakTH4eckue

JIeKTPOHHBIE (HU(PPOBBIE)

n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoTbI padoTbI
Paznea 1. I[lepponayajibHble XUMUYECKHE IIOHATHSA
XuMus — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 7 0 3 bubmuorexa [IOK

' MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837¢

YelIoBeKa

12 BemecTBa u xuMuueckue 20 9 0 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pazueny 27

Pa3nen 2. BaxkHelimme npeacTaBuTe/ Il HEOPraHNYeCKUX BellecTB
21 Bosnyx. Ilonarue o razax. 13 1 1 bu6nuoreka [IOK

' Kucnopon. Oxcunbt https://m.edsoo.ru/7f41837¢
59 Bonopon. Ilonsarue o 7 1 1 Bbu6nuoreka [IOK

' KUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitie 06 13 1 1 bu6nuoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
54 OCHOBHEBIE KJIACCHI 12 1 1 bu6nuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 45

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xumuueckux ieMenToB /[. U. MenaesneeBa. CTpoeHue aToMOB.
XI/IMI/I‘leCKaﬂ CBA3b. OKI/IC.]II/ITeJI])HO-BOCCTaHOBI/ITeHbele peaKum[



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

[Tepuoanueckuii 3aKOH U

31 [Tepuoanueckas cucrtema 12 bu6nuorexa [IOK
' XUMHUYECKUX dyiemMeHToB J1. U. https://m.edso0.ru/7f41837¢
MenpneneeBa. CtpoeHue atoma
XuMu4eckas CBA3b. Eub 10K
nonMoTeKa
3.2 ORHCTHTELHO- 15 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Hroro no pazgeny 27
PeszepBHOe Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 102

[NPO'PAMME



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

9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nes 1. BemecTBo M XUMHYecKas peaKkus
11 [loBTOpenue u yriyosieHne 3HaHUH O 7 1 0 bu6mmoreka [IOK
' BEILIECTBE https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 13 1 1 bu6mmoreka [JOK
' XUMHYECKUX pEaKLUii https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs! JUCCOLIHALIMSL. bu6mmoreka [IOK
1.3 14 1 2
XHUMHUUYECKUE PEaKLUU B paCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 34
Pasnen 2. HemeTa/ibl M UX COeTUHEHUSI
51 OO01mmas xapaKTepUCTHKa XUMUIECKUX 6 1 1 bu6muoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 7 0 0 Bubmmorexa [JOK
' PYIIIBL £-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mmas xapaKTepUCTHKa XUMUIECKUX Eub 10K
nOIMOTEeKA
2.3 VA- A 10 0 1
OTICMEHTOB FPYMIEL. ASOT, hocop  nx https://m.edsoo.ru/7f41a636
COETMHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHIECKUX
2.4 sneMeHToB IVA-rpymmnel. Yriepona u 11 1 2 bubmnorexa [JOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KpEMHUH, UX COeTUHEHMUSI.
Hroro mo pazneny 35



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

Pasznea 3. Mera/LIbl M UX COCTUHCHUS

. bu6mmoreka [JOK
31 Obume croficTea MeTaIIOB > 0 https://m.eds00.ru/7f41a636
N bubmuorexa [IOK
3.2 Bakueilimne MeTaIbl X UX COETUHEHUS 15 2 httos://m.edsoo.ru/7f412636
Hroro no pazueny 20
Pa3nea 4. Xumus u okpy:kamwomas cpeaa
BemecTsa 1 maTepuaisl B )KU3HHU YEIIOBEKA. but6mmoreka [IOK
4.1 . 6 0
OCHOBBI 3KOJIOTUYECKON IPaMOTHOCTH https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
Pa3nea 5. O0001menne 3HaHUM
[ToBTOpenue n 0600IIeHNE 3HAHUI bu6mmoreka [IOK
51 5 2
OCHOBHBIX Pa3/eJIOB KypcoB 8—9 Ki1accoB https://m.edsoo.ru/7f41a636
Hroro no pazueny 5
PesepBHOE Bpems 2 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11
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HNOYPOYHOE IINIAHUPOBAHHUE

8 KNIACC
KonuuecTBo yacos
Ne JIEeKTPOHHBIE IH(POBHIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThI
[Ipenmet xumuu. Ponp XumMuu B )KU3HU
yenoBeka. [louarue 06 uctopun bubsrorexa OK
1 B03HI/IKHO.B6HI/I$I O — 1 0 0 https://lesson.edu.ru/lesson/9ee6fd8e-
p ' cc81-420c-ab3b-7¢c5c3a618bc3
XuMus B CUCTEME HayK.
[TonsiTHE O TEOPETUUECKUX METOIAX
MO3HAHUS B €CTECTBEHHBIX HayKaX.
Uctounuku xumuueckoit unopmarmm/
[IpencraBiaeHust 0 HAyYHOM MO3HAHUH Ha
5 SMIIUPUYECKOM YpPOBHE: HaOIIOIEHHE, 1 0 0 bubnuorexa LIOK
U3MEpPEHUE, IKCIIEPUMEHT, https://m.edsoo.ru/ff0d227e
MozenupoBanue. [lonsitue o meTonax
paboThl ¢ XUMHUUYECKUMU BEIIECTBAMH.
O6opynoBaHKe NIKOJIBHON XUMUYECKOM
nabopaTopun
IIpakTnyeckas padora Ne 1 no teme
3 "IIpaBuia pa®oThl B 1a00paTOpUu U 1 0 1 6ubmmoreka [JOK
pUEMBI 00paIIeHHs C Ta0OpaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanueM"
Tena u BemecTBa. Pu3nyecKue u
. bu6mmoreka [IOK
XUMHUYECKHE CBOMCTBA BEIIECTB.
4 1 0 0 https://lesson.edu.ru/lesson/9ee6fd8e-

du3znyeckre U XUMUUECKUE SIBICHHS.

cc81-420c-ab3b-7c5¢3a618bc3
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IIpakTHyeckas padbora Ne2

5 . .
«Habmonenne 3a ropsiieii cBe4oin»

6 YucTtele BemecTBa 1 cMecH. CriocoObl oubmmoteka [{OK
pas3aeneHus CMeCEN. https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 3 o Teme

7 "P1213 eJICHUE CMeI::eﬁ (Ha mpumepe bubamorexa [IOK

8 | VA TIPHMED https://m.edso0.ru/ff0d2a6c
OYUCTKH MTOBAPEHHOW COJIN)
ATOMHO-MOJIEKYIIIpHAs TEOPHSI.
BemectBa MosieKyasipHOTO U bu6nuoreka [IOK

8 HEMOJIEKYJIIpHOTO cTpoenus. [IpocTeie n https://lesson.edu.ru/lesson/f8ch6a2c-
CIIO’KHBIE BemlecTBa. JKM3HL 1 5e34-41ce-8bc6-388580667143
nesrenbHocTs M. B. JlomoHocoBa

9 ATOMBI M MOJIEKYJIBI. XUMUYECKUE bubnuoreka [IOK
3JIEMEHTBI https://m.edsoo.ru/ff0d2a6c
3aKOH IMOCTOSTHCTBA COCTAaBA. bubmuorexa [IOK

10 Xumnueckas popmyna. OTHOCHUTENbHAsS https://lesson.edu.ru/lesson/4d02584c-
aTOMHAas U MOJIEKYJISIpHas Macca. e19a-4f65-97f0-bfce8d7f3eel

11 Bxoanas quarsoctuueckas pabota
OtHOCHUTENBHAS ATOMHAs U

12 OTHOCHUTEJIbHASI MOJIEKYJISIPHAsI Macca bu6nnoreka [IOK
BrrunciieHus: OTHOCUTENIBHOU https://m.edsoo.ru/ff0d350c
MOJIEKYJISIPHOM MaccChl BEIIECTB
MaccoBas 10J11 XUMHUYECKOI'0 3JIEMEHTa
B coenuHennn. HaxoxneHue bu6nmoreka [IOK

13 N
npocTeiniei (GopMyIbl BEIIECTBa 1o https://m.edsoo.ru/ff0d350c
MacCOBBIM JIOJISIM DJIEMEHTOB.

14 BaneHTHOCTh aTOMOB XUMHUYECKHUX bubmuorexa [IOK

QJICMCHTOB.

https://m.edsoo.ru/ff0d350c
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15 Ornpenenenrie BAJEHTHOCTH aTOMOB 110 bubnmoreka [IOK
(dhopMynaM OMHAPHBIX COETMHEHUH. https://m.edsoo.ru/ff0d323c
bubanoreka
16 KomnyectBo BemecTBa. Momab
B L{OKhttps://m.eds00.ru/ff0d5230
17 B3anMocBs3b KOJIUYECTBA, MACChI U bubnmoreka [IOK
YHUCIla CTPYKTYPHBIX €IMHUIL BEIIECTBA https://m.edsoo.ru/ff0d5230
MoutsipHast Macca CMECH BEILECTB.
18 MoibHasg DO XUMHYECKOT'O DJIEMEHTA B bubmmorexa HOK
a https://m.edsoo.ru/ff0d5230
COEIMHEHHN.
bu6mmoreka [IOK
XHUMHUYECKHUE SIBJIEHUS. XUMHUYECKas
19 KIS 1 68 TIDMBHAKI https://lesson.edu.ru/lesson/f8cb6a2c-
A 5e34-41ce-8bc6-388580667F43
bu6nmuoreka [IOK
20 X .
HMITICCKHC YpaBHeHis https://m.edsoo.ru/ff0d3al6
21 Xumuueckue ypaBHeHHs. Tumbl bubnmoreka [IOK
XUMHYECKHUX PEAKIUM. https://m.edsoo.ru/ff0d3al6
9 XuMmuueckue ypaBHeHus. Tumsl bubnuorexa [IOK
XUMUYECKHUX PEaKLUM. https://m.edsoo.ru/ff0d3al6
Pacy€Tpl MO XMMHYECKUM YpaBHEHUSIM
23 KOJIMYECTBA U MaCChl HCXOJIHBIX BEILIECTB bubmorexa LHOK
A B https://m.edsoo.ru/ff0d3al6
WJIHM TIPOJTYKTOB PEaKIINN
Pacy€Tpl M0 XMMHYECKUM YpaBHEHUSM
24 KOJIMYECTBA U MACChl HCXOIHBIX BEILIECTB bubmorexa HOK
A H https://m.edsoo.ru/ff0d3al6
WJTU TIPOJTYKTOB PEAKITUU
Beruncnenus o ypaBHEHUSM
. bubnmoreka [JOK
25 XUMHUYECKON peaKklru: KOJIUYeCTBa

BCIIECTBA, MACCHI 110 U3BECTHOMY

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://lesson.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://lesson.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

KOJIMYECTBY BELIECTBA, MACCE PCAreHTOB
WJIY IPOJYKTOB pPEAKIUU

26 O06o001IeHNe U cCTeMaTH3alus 3HAHUN

97 KontpoabHnas padora Nel mo treme bubmuotexa [JOK
"BemecTBa U XMMHUYeECKHE peaknun' https://m.edsoo.ru/ff0d4290
Bosnyx — cmechk ra3os. [onsitue o bubnuorexa [IOK

28 razax. O0beMHas 1011 KOMIIOHEHTa https://lesson.edu.ru/lesson/1d86d0c0-
ra3oBOM CMeCHU f430-4d90-9bc3-f263746fdb06
3akoH ABoraapo. MomispHbIi 00bEM

29 ra3oB. BEIYHCICHHE 00BheMa, KOJIMUECTBA bubmuorexa [IOK
BEIIECTBA ra3a Mo U3BECTHOMY €r0 https://m.edsoo.ru/ff0d4614
KOJINYECTBY BEILIECTBA, 00bEMY.
OTtHOcHUTENbHAS TTIOTHOCTH Fa30B.

30 OrnpeneneHre OTHOCUTETHHOM bubmuorexa [IOK
MOJICKYJISIPHON MacChl ra3000pa3HOTO https://m.edsoo.ru/ff0d4614
BEIIECTBA 110 U3BECTHOU MJIOTHOCTH
Brruucnenus oTHOCUTENBHON

31 MOJIEKYJISIPHOM Macchl Ta3a 1o U3BECTHOM
IJIOTHOCTH

39 OOBEMHBIC OTHOIIICHUS Ta30B TIPH 6ubmmoreka [JOK
XUMUYECKHUX PEAKLUAX. https://m.edsoo.ru/ff0d4614

33 Kucnopox — snemMeHT u mpocToe bubnmoreka [IOK
BEILIECTBO https://m.edsoo.ru/ff0d497a

34 CriocoOsI oTy4eHHUsT KUCIOpOia B bu6nuoreka [IOK
1a60paTopuH U IPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpakTuyeckasi padora Ne 4 o reme

but6mmoreka [IOK
35 "[Tonyuenue u cobrpanue KUCIopoaa,

M3y4eHHUE ero CBOUCTB"

https://m.edsoo.ru/ff0d4ae2
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36 Kpyrosoport kucnopona B npupoze. O30H bubnmoreka [IOK
- aIUIOTpOTHAsT MOAUPUKAINS KHCIOPOIa https://m.edsoo.ru/ff0d4ae2

37 S — bubnmoreka [IOK

https://m.edsoo.ru/ff0d4c4a

TemnoBoit 3 pexT XuMudecKkoil peaxiu,
TEPMOXUMHUYECKHE YPaBHEHUS, K30~ U

38 SHAOTEPMHUYECKHE PeaKIuu. TommBo. bubmmorexa LOK

https://m.edso0.ru/ff0d4790

Hcnons3oBanue yris U MeTaHa B
KauecTBE TOIUIHBA.
Brruncnenus no ypaBHEHUSIM
XUMHUYECKON peaKIMu: KOJIMYeCTBa

39 BEIeCTBa, 00BEMA, MACCEHI 10 bu6mmoreka [IOK
HU3BECTHOMY KOJIMYECTBY BEIIECCTBA, https://m.edsoo.ru/ff0d4790
00BEMY, Macce peareHToB WIIn
MIPOJYKTOB PEAKIIUN

40 KonTpoabsnas padora Ne 2 o reme
"Bo3nyx. Kucnopoa. Oxcusr"

41 Bonopon — anemMeHT u npocrtoe bubmuorexa [IOK
BEIIIECTBO https://m.edsoo.ru/ff0d4dd0
Crnioco0sl mostydeHus: BOAOpoa B

42 71a60paTOPUH U MMPOMBIIIIICHHOCTH. bu6nuoreka [IOK
Hcnonbs3oBaHue BOAOPOA B KAUECTBE https://m.edsoo.ru/ff0d4dd0
TOTLIINBA.

43 AJMHUHHCTpaTUBHAS IUAarHOCTUYECKAs

pabota

IIpakTuyeckas padora Ne 5 o Teme

44 "[lonydenue u cobupanue BOAOPOA, bubnuotexa [JOK

HU3YyYECHHUE €ro CBOMCTB"

https://m.edsoo.ru/ff0d4dd0
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Tlonarue o xkucnorax u consax. Coctas

bubmuorexa [IOK

45 KHUCJIOT U COJIEH. https://m.edsoo.ru/ff0d50d2
Briunciaenus o0b€Ma, KOJIMYECTBA
BEILIECTBA ras3a 1o U3BECTHOMY €ro
46 KOJIMUYECTBY BEILIECTBA WIH 00BEMY. bubmmorera [JOK
https://m.edsoo.ru/ff0d542e
Brruncnenust 005eM0OB razoB 1o
YpaBHEHUIO XUMUYECKON PEAKIIUH.
Boluucienust mo ypaBHeHUSIM
XUMUYECKHUX PEaKlU: KOJTUYECTBA
47 BEIIIECTBA, 00beMa, MaCChI 110 bubmuorexa [IOK
HU3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo.ru/ff0d55a0
00BeMyY, Macce peareHToB WIn
MPOIYKTOB PeaKluu
dusnyeckue cBorcTBa BoAbl. Bona B bubnmorexa [JOK
48
npupone https://m.edsoo.ru/ff0d55a0
AHanu3 U CUHTE3 — METO/Ibl U3YUCHUS
49 cocTaBa BOJbl. XMMHYECKHE CBOHCTBA
BOJIBIL.
. but6mmoreka [IOK
>0 Cocrap ocroparii https://m. eds00.ru/ff0d59e2
PactBopsl. PacTBOpUMOCTE BElIECTB B
51 Bojie. HachInieHHbIC M HEHACHIIIICHHHEBIE, bu6mmoreka [IOK
KOHIICHTPUPOBaHHBIC U pa30aBIICHHBIC https://m.edsoo.ru/ff0d5b40
PacTBOPBHI.
CrniocoObl BbIpaKe€HUSI KOHIIEHTpAluU
aCTBOPOB: MaccoBas 10JIs
52 gaCTBOgéHHoro BELIECTBA, MOJISIpHAs brbmorexa LIOK

KOHIICHTPAIIUS

https://m.edsoo.ru/ff0d5b40
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53

IIpakTuyeckasi padbora Ne 6 o reme
"I[IpuroroBieHne pacTBOPOB C
OIpeIeIEHHON MacCOBOM J10JIeH
PacTBOPEHHOIO BELIECTBA.
[IpuroroBnenue pacTBOpPOB C
onpeaeaEHHON MOJISIPHOM
KOHIIEHTPALUEl paCTBOPEHHOTO
BeniecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

54

Brruncnenus ¢ ucnonb3oBaHUEM
TIOHSITHSI «MaccoBast J10Jisl BELIECTBA B
pactBope». Brrunciienus ¢
WCIIOJIb30BAaHNUEM MOHSATHS "MOJISIpHAs
KOHLIEHTpAaLUsl PACTBOPEHHOIO
BemecTna"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d55a0

55

Posb pacTBOpOB B IPUPOIE U KUIHU
yesioBeka. KpyroBopot Bojibl B pupoe

56

3arpsi3HeHue NpupoHbIX BoJ. OxpaHa u
OUYMCTKA IPUPOIHBIX BOI.

57

Brrunciaenus ¢ UCIOJIB30BaHUEM
TIOHATHSA «MaCCOBas A0JIs1 BEIICCTBA B
PacTBOPE»

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

58

Brruncnenus ¢ ucnonb30BaHUEM
TIOHATHUS «MOJISIPHAsl KOHLIEHTPALUs
PacTBOPEHHOIO BEIIECTBa». Brrunciaenus
C UCMOJIb30BaHUEM IPaPUKOB
pacTBOPUMOCTH JJIsl paCUETOB
pPacTBOPUMOCTH BEILECTB.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d55a0

59

O00011IeHNE U CHCTEMATHU3AIMs 3HAHUN



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

KonTpoasbnas padora Ne 3 rio teme

bubmuorexa [IOK

60
"Bonopoxa. Bona. PactBopsl. OcHoBaHus" https://m.edsoo.ru/ff0d6342
Oxcupl: cocTaB, KiaccupuKaiys,

61 TpUBHANIbHBIC Ha3BaHUs. [lonydeHue u bubmmorera LOK

p _ ’ y https://m.edsoo.ru/ff0d664e
XMMHUYECKHE CBONCTBA OKCHJIOB.

62 [TonsiTHe 0 TUAPOKCUAAX — OCHOBAHMSIX bu6nuoreka [IOK
U KUCJIOPOJCOJAEPKAIUX KACIOTax https://m.edsoo.ru/ff0d664e

63 Knaccuduxanus ocHoBanuii. lllenoun, bubnuoreka [IOK
UX CBOMCTBA M CIIOCOOBI MOJTyYSHHS. https://m.edsoo.ru/ff0d67ca

64 HepacTtBoprmble OCHOBaHUS, UX bubnmoreka [IOK
CBOMCTBA U CITOCOOBI OJTyUYEHUS https://m.edsoo.ru/ff0d67ca
[onsitue 06 aM(OTEPHBIX THAPOKCUAAX:

65 XUMUYECKHE CBfﬁCTll:a 1 TI0JT peHHe bubmmorexa [IOK

_ yi B https://m.edsoo.ru/ff0d67ca
[IpumeHeHre BaKHEHIINX OCHOBAHMIA

66 duU3nUeCKue U XUMHUYECKUE CBOMCTRA bubmuorexa [IOK
kucaot. [lonyyenue Kucnor. https://m.edsoo.ru/ffOdfee2
Conu: coctaB, kinaccudukarms,

67 TpUBHAJIbHBIE Ha3BaHUs. Puznyeckue u bubmmorera [IOK

p - o https://m.eds00.ru/00ad9474
XUMUYECKHE CBOMCTBA COJICH.

68 ['enetnueckas CBA3b MEXKY KiIacCaMU bubnuoreka [IOK
HEOPraHUYECKUX COEAUHEHHI https://m.edso00.ru/00ad9a50
IIpakTuyeckasi padora Ne 7. Pemenue

69 JKCHEPUMEHTAIBHBIX 3324 [10 TEME bubnmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9ela
COEIMHEHUIN»

Brruncnenus o ypaBHEHUSIM
70 XUMHUYECKON peaKIMu: KOJIMYeCTBa

BEIIeCTBa, 00BEMA, MACCHI 11O
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M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHToB UiIn
MIPOJIYKTOB PEAKITUN

71 O00011IeHNE U CUCTEMATHU3AIM 3HAHUN bubmorexa [IOK
' https://m.edsoo.ru/00ad9ch?
KonTpoabHnas padora Ne 4 rio teme
72 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUI
[lepBbie MOMBITKU KIacCHPUKAITUT
73 XUMHYECKHX 351eMeHToB.[loHsTHE O bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IpyNMax ¥ CXOJHBIX JIEMEHTaX.
74 DNEeMEHTBI, KOTOPBIE 00Pa3yoT bu6nuoreka [IOK
aM(pOoTepHbIE OKCUBI U TUIPOKCUIBI https://m.edsoo.ru/00ad9ffa
75 [lepnonnueckuii 3akoH. OTKpBITHE bubnmoreka [IOK
[Tepuoanueckoro 3akoHa https://m.edsoo.ru/00ada52c
bubmuorexa [IOK
76 [Teproapl ¥ TPyIIIBI
proa 124 https://m.edsoo.ru/00ada52c
Brruncnenus o ypaBHEHUSIM
XUMHUYECKON peaKIiu: KOJIMYeCTBa
77 BellecTBa, 00bEMa, Macchl IO
M3BECTHOMY KOJIMUECTBY BEIIECTBA,
00BEMY, Macce pearecHTOB MU
MIPOJYKTOB PEAKIIUN
78 OCHOBHBIE CBEJICHUS O CTPOEHUU aTOMOB. bubnmoreka [IOK
CocTaB aTOMHBIX sA€p. https://m.edsoo.ru/00ada342
79 H30Tonbl Kak pa3HOBUIHOCTU aTOMOB bu6mmorexa [IOK

XHUMHUYCCKOI'o 3JICMCHTA

https://m.edsoo.ru/00ada342
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bu6mmoreka [IOK

80 DIIEKTPOHBI. DJIEKTPOHHASI OPOUTAIID. htts://m.edsoo.ru/00adasbe
DHepreTuyecKue YpoBHU U MOAYPOBHH
81 aToma; S-, p-, d-opouTtanu. DJICKTPOHHBIC but6mmoreka [IOK
KOH(Urypaiuu 1 3JeKTPOHHO- https://m.edsoo.ru/00ada6hc
rpadudeckueopmMysbl aTOMOB.
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
82 aTOMOB MepBbIX 20 XUMHUYECKUX bu6nuoreka [IOK
31eMeHTOB [lepuoanyeckoi cucTeMbl https://m.edsoo.ru/00ada6bc
.. MenneneeBa
3aKOHOMEPHOCTH U3MEHEHUS pajuyca
83 aTOMOB XMMHYECKHUX 3JIEMEHTOB,
METANTHYECKUX U HEMETAIUTHYECKHIX
CBOICTB 110 TPYIIIaM U MepHUOIaM
XapakTepucTUKa XMMHUYECKOI0 AJIEMEHTa
84 0 ero noJioxeHnuto B [leproanueckon bubamorexa [IOK
https://m.edsoo.ru/00ada824
cucreme JI.1. Menneneesa
ONEKTPOOTPULIATEIIBHOCTD XUMUYECKUX bub6mmorexa [IOK
85
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
86 Hontas cBsb https://m.edsoo.ru/00adac34
87 KoBanenTHas HenonsipHas CBA3b brbmmorexa LIOK
https://m.edsoo.ru/00adaab8
88 KoBanenTHas mossipHas CBSI3b bubmorexa [TOK
https://m.edsoo.ru/00adaab9
89 DJEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI
BelecTB. MeTrammndyeckas CBsI3b
90 HNToroBasi KOHTpoJbLHasi padoTa
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Kpucrannuueckue u amopduoie

but6mmoreka [IOK

91 BelecTBa. THITBI KPUCTATTHYECKUX
B p https://m.edsoo.ru/00ada96e
PEIIEeTOK.
[TpuunHBl MHOTOOOPA3Ms BEIIECTB,
92 3aBUCHMOCTbH CBOMCTB BEILIECTB OT
COCTaBa U CTPOCHHUS
bubnuorexa [IOK
93 CreneHb OKUCIICHUS
https://m.edsoo.ru/00adae28
OKUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bu6mmorekxa [IOK
9
peaxkuuun https://m.eds00.ru/00adb076
95 XuUMHYECKUE DJIEMEHTBI — OKUCIIMTEIN U bu6nmoreka [IOK
BOCCTaHOBHUTEIIN https://m.edsoo.ru/00adb076
CocraBieHue ypaBHEHUI OKHCIUTENBHO-
96 BOCCTAHOBUTEIBHBIX PEAKIIMA, METO/ bubmorexa LIOK
p ’ https://m.edsoo.ru/00adb076
3JIEKTPOHHOTO OanaHca
CocraBiieHre ypaBHEHUIH OKUCIUTEIBHO-
97 BOCCTAHOBUTEIbHBIX PEAKIIMHA, METO/ bubmorexa [TOK
p ’ https://m.edso00.ru/00adb076
3IEKTPOHHOTO OanaHca
Brruucienus mo ypaBHEHUSIM
XUMHYECKON PeaKIMH: KOJIMISCTBA
98 BellleCTBa, 00bEMA, MacChI 11O bubmuotexa [JOK
H3BECTHOMY KOJIMYECTBY BEIIECCTBA, https://m.edso0.ru/00adb486
00BEMY, Macce peareHToB WIn
MMPOJIYKTOB PEAKIIUU
bubmuorexa [IOK
99 O06o001IeHre U cCUCTEeMaTH3aIis 3HAHHUIA
- t https://m.edsoo.ru/00adb486
100 Pe3epBHbIil ypok
101 PesepBHbIil ypok
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102 PesepBHbIi ypok 1

OBIIEE KOJIMYECTBO YACOB I1O0

[NPOIT'PAMME 102




9 KJIACC

I[OHOpHO-aKHeHTOpHLIﬁ MCXaHH3M

KoanuectBo yacos DJIeKTPOHHbIE
Ne nudposbIe
Tema ypoka Konrpoabusie | IlpakTnuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
BBonnusii unctpykrax. [IpaBuna Th Ha ypokax
xumuu. CtpoeHue atoMoB. Ilepuonnueckuit
3aKOH M MEPUOJUYECKasi CUCTEMa XUMUYECKHUX
1 snemenToB .M. MengeneeBa. CoiicTBa 1 0 0 bubmorexa LOK
o i https://m.edsoo.ru/00adb59e
aTOMOB XMMHYECKHX 3JICMEHTOB, UX
KOJIMYECTBEHHBIC U KAUCCTBECHHBIC
XapaKTEPUCTUKU
[locnenoBaTenbHOCTH 3aIIOTHESHUS
ANEKTPOHHBIX OpOUTANIEH aTOMOB MaJIbIX
but6mmoreka [IOK
2 nepro10B. OCOOEHHOCTH 3aIIOJTHCHHS 1 0 0
N https://m.edsoo.ru/00adbac6
AJIEKTPOHHBIX OpPOUTAICH ATOMOB OOJIBIIINX
MEPUOJIOB.
3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHUYECKHUX IJIEMEHTOB IEPBBIX TPEX
3 MIEPUOJIOB, KAJINS, KAJIBIUI U UX COSAMHEHUHN B 1 0 0 bub6naunorexa LIOK
COOTBETCTBHUH C ITOJIOKECHHEM 3JICMECHTOB B https://m.edsoo.ru/00adbac6
[lepnonuueckoii cucteMe U CTPOCHUEM UX
aTOMOB.
Buneoypoxu.uet
4 CreneHb OKUCIICHUS M BaJICHTHOCTD 1 0 0 yp .
http://videouroki.net/
5 Buasr xumuaeckoii csizu. OOMEHHBIN 1 1 0 0 bubmuoreka [JOK

https://m.edsoo.ru/00adbac6
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0o0pa30oBaHUs KOBAJIEHTHOM CBSI3U.
MexMOJIeKyIIpHbIE B3aUMOICHCTBHS.

THIIBI KPUCTAIUINYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHHS KPUCTATUINYECKUX

bubnuoreka [JOK

6 pElETOK. 3aBI/ICI/IMOCTE CBOMCTB BEILIECTB OT https://m.edsoo.ru/00adbach
THIA KPUCTAJUIMYECKOMN PEIIEeTKH U BUA
cBs3m. /1O

7 Bxonnas nmarnocru4yeckasi padora

3 Knaccudukanus 1 HoMeHKIaTypa bubmumorexa [IOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

9 Knaccugukanus XuMUuecKux peakiuii mo bu6buotexa [IOK
Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
DHepreTuka XUMUYECKUX peakiuid. TemnoBoun

10 ¢ dexT XumMudeckol peakyu. Beraucienus bubmmorexa LIOK

https://m.edsoo.ru/00adbcb0

0 TEPMOXUMHUYECKUM YPABHEHUSIM.

11 IlonsTHE O CKOPOCTH XUMHUYECKOU PEaKIUH. bu6nuorexa [IOK
3aKOH JEHCTBYIOLIUX Macc https://m.edsoo.ru/00adbe9a

12 Oueprus aktuBanuu. [londarue o karanuse. Buneoypoku.uer
®epmenThl. UTHrHOUTOPBHL. http://videouroki.net/
@akTopsl, BIUAIOIINAE HA CKOPOCTh

13 xumudeckoi peakuuu. JIO. M3yuenue Buneoypoku.Het
3aBUCUMOCTH CKOPOCTH XUMHUYECKOU peaKIuu http://videouroki.net/
OT pa3INYHBIX (PAKTOPOB.

14 [ToHATHE O XUMUYECKOM PaBHOBECHH, bu6mmoreka [IOK
npunumn Jle Hlarense https://m.edsoo.ru/00adc28c

15 @DaKTOpHI, BIUSIONIUE HA COCTOSHUE bub6mmoreka [JOK

XUMHUYECKOro paBHoBecus. [IporuosupoBanue

https://m.edsoo.ru/00adc28¢c
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BO3MOXXHOCTH IIPOTEKAHUA XUMHUYCCKHUX
npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

16 OKHCIIUTENEHO-BOCCTAHOBUTEINIbHBIE PEAKLIUU bubamorera TIOK
https://m.edsoo.ru/00ae15e8

17 BaxxHble OKHCIUTENN U BOCCTAHOBUTEIH. but6mmoreka [IOK
[Tepmanranat kanus https://m.edsoo.ru/00ae15e8
CBolicTBa NPOCTHIX BELIECTB — METAIIJIOB U

18 HEMETAJJIOB, KUCJIOT U COJIE — B CBETE butmmoreka [IOK
MpeJICTaBICHUI 00 OKUCIUTETHHO- https://m.edsoo.ru/00ae15e8
BOCCTAHOBUTEJIBHBIX PEAKLIMSIX
IIpakTuyeckas padora Ne 1. Pemenue

19 SKCIIEPUMEHTAIBHBIX 334 110 TEME bu6mmoreka [IOK
«OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE https://m.edsoo.ru/00ae15e8
peaKIm»
KonTpoabnasi padora Ne 1 mo teme

20 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHUS
XUMHUUYECKUX PEAKIUIN»

21 PacTBopeHune kak PU3NKO-XUMUYECKUI Buneoypoku.uer
Mporece http://videouroki.net/

22 DIEKTPOIUTHI U HEDIIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

23 Teopust IIEKTPOIIUTUYECKON JUCCOLUALIUY. Buneoypoxku.net
CuiibHBIE M CJTa0bIe DJICKTPOITUTHI http://videouroki.net/

24 DIEeKTpOoNIUTHYECKAs! AUCCOLMALINS KUCTIOT, Buneoypoku.net
OCHOBAaHUH U COJen http://videouroki.net/
Peakinu nonHoro ooMeHa. Y cloBust

o5 NpOTEeKaHUs peakuuit HoHHoro oomena JIO. bu6muoreka [IOK

HSy‘ICHI/Ie IMPHU3HAKOB IMPOTCKAHUA PCaKIIUH

MOHHOTO OOMEHA B pacTBOPax dJIEKTPOJIUTOB (C

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
http://videouroki.net/
https://m.edsoo.ru/00adcd68
http://videouroki.net/
http://videouroki.net/
https://m.edsoo.ru/00add448

o0pa3oBaHUEM OCaJIKa, BBIJCICHIEM Ta3a,
o0pa3oBaHHEM BOJIbI):

CBoiicTBa KMCJIOT U OCHOBAHMI B CBETE

Buneoypoxku.net

26 NPEJCTABICHUH 00 3JIEKTPOIUTHUECKOM http://videouroki.net/
IOUCCOLIMALIU https://m.edsoo.ru/00add5d8
Buneoypoxku.net
97 CaoiicTBa cojieii B CBETE MpeACTaBICHUIN 00 http://videouroki.net/
JIEKTPOJIUTUYECKON AUCCOLALUH. bubmmoreka [LIOK
https://m.edso0.ru/00add8b2
KauecTBeHHbIe peakiuu Ha HOHBL. JIO,
28 Pacrio3HaBanue HEOPraHNYECKUX BEIIECTB C BHHCO.YPOKH'ne.t
. http://videoukoki.net/
MTOMOIIBIO0 KAY€CTBEHHBIX PEAKIIMI HAa NOHBI.
IIpakTHyeckas padora Ne 2. Pemenue
29 HKCHEPUMEHTAIBHBIX 3324 110 TeMe
«ONEKTPOIIUTHYECKAS TUCCOLUALIISDY
I'maponus coneit JIO, Mcnonb3oBanue
30 WHJUKATOPOB (JJAKMYCa, METUJIOPAHKA U bu6muoreka [IOK
benondranenna) s onpenesIeHus Xapakrepa https://m.edsoo.ru/00add9d4
Cpellbl B pacTBOpax coJiei
31 Honnble ypaBHEHUs THAPOIM3A COIEH Bubmroreia LIOK
https://m.edso0o.ru/00add9d4
IIpakTHyeckas padora Ne 3. Pemenue
32 9KCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME bu6mmorexa LIOK
«'maponus coneinn
Beruuciienus Maccel IpOAyKTa peakiyy o
M3BECTHOM Macce OJTHOIO U3 UCXOIHBIX
bub6nunorexa LIOK
33 BEIIIECTB, B3SATOI'O B BUJI€ PacTBOpA,

COZEPXKALIETO ONPEAECIEHHYIO KOHIIEHTPALIMIO
pacTBOPEHHOTO BEIIECTBA

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



http://videouroki.net/
https://m.edsoo.ru/00add5d8
http://videouroki.net/
https://m.edsoo.ru/00add8b2
http://videoukoki.net/
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00ade488

KonTpoabHnas padora Ne 2 rio Teme

34 "DNeKTpONUTHYECKAsT TUCCOLHAIIHUS.
XHUMHYECKUE pEeaKIUK B pacTBopax"

35 OOm1ast XxapakTepUCTHKa HEMETAIIOB bubamorexa TIOK

https://m.edsoo.ru/00addfe2
OO011as XapakTepuCTHUKA rajJoreHoB.

36 XVWMHUYECKUE CBOMCTBA TAJIOTCHOB HAa MPUMEPE bu6mmoreka [IOK
xsopa JIO.O3HakomIleHrE ¢ 00pa3iaMu https://m.edsoo.ru/00addfe2
IIPUPOJIHBIX XJIOPUJOB (IaJIOTEHUIOB).

XnopoBogopoa. Consanas kuciora JIO.

37 N3yuenne cBONCTB COSTHOM KUCIOTHI. bu6mmoreka [IOK
IIpoBeneHne KaueCTBEHHBIX PEaKUi Ha https://m.edsoo.ru/00ade104
XJIOPU/I-UOHBI.

IIpakTyeckas padora Ne 4 o Teme

38 "[TomyueHune CONITHOM KUCJIOTHI, U3y4eHUE e
CBOMCTB"

Beruuciienus mo ypaBHEHUSIM XUMHYECKUX

39 peakuuii, eciiu OJJMH U3 PEarcHTOB JaH B bubamorera TIOK

https://m.edsoo.ru/00ade488
n30BITKE
Baxnelimme coequHeHus Xjiopa U UxX

40 HaxoxzaeHue B npupoje. [Tonarue o Buneoypoxku.net
KHUCJIOPOACOAEPKALIUX KUCIIOTaX XJIOpa U UX http://videoukoki.net/
COJISIX.

41 AJMMHHMCTPATHBHASl JUATHOCTHYECKAS bubmmorexa LIOK
pabora. https://m.edsoo.ru/00ade64a
OOm1ast xapakrepucTrka nemMeHToB VI A

N bubmuorexa [JOK

42 rpynmnsl .CTpoeHHe U CBOMCTBA IPOCTOTO

BEIIIECTBA Cephl. AJUIOTPOIHBIC MOAU(DUKAIIAN

https://m.edsoo.ru/00ade64a
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cepbl.HaxoxieHre cepol ¥ €€ COeIMHEHUH B
IpUpoIe

43

CepoBogopoj, cTpoeHue, (HU3HIECKHUe U
XHUMUYECKHE CBOMCTBA

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

44

Oxcunpl cepbl. CepHHCTast KUCIIOTA U €€ COJIH.
J10O, IlpoBeneHne Ka4eCTBEHHBIX PEaKINil Ha
cynbpua-, CyapQUT-HOHBI U HAOIIOICHUE
MIPU3HAKOB MX MPOTEKAHUSI.

bubnunorexa LIOK
https://m.edsoo.ru/00adea28

45

Cepnas xucnora u ee conu JIO, U3yuenune
XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOMN
kucnotel. JIO, IlpoBenenne kaueCTBEHHBIX
peakimii Ha Cyiab(aT--HOHBI U HAOIIOICHHE
IIPU3HAKOB MX IPOTEKAHUS.

bu6anoreka LIOK
https://m.edsoo.ru/00adea28

46

HpOMBIH_IJ'IeHHOC MMOJIY4CHHUC CCpHOI’I KHCJIOTHI.

XUMHUYECKOE 3arpsi3sHEHNE OKPYKAIOIEH
Cpebl COETMHEHUSIMU CEPBHI.

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

47

Brruncnenus Macchl MpoayKTa peakify 1o
M3BECTHOM MaccoBol (00bEMHOIT) nome (%)
€T0 BBIX0JIa OT TEOPETUICCKHA BO3MOXKHOTO.

48

Boruucnenust maccoBoit (00bEMHOIM) momu (%)
BBIXO/Ia MPOIYKTa PEAKIIUHU 110 U3BECTHOM
Macce (00bE€My) UCXOJHOTO BEIIECTBA U
MPOJYKTA PEaKIuu

49

OO6mras XxapakTepucTuka 3J1eMeHToB VA -
rpynmbl. A30T, paclipoCTpaHEHHE B TIPHPOJIE,
buznyecKrue U XUMUYECKUE CBOWCTBA

bu6anoreka LIOK
https://m.edsoo.ru/00adeeab

50

AMMUak, ero pu3nYecKue U XUMUYECKUe
CBOMCTBA, MOJy4EHUE U IPUMEHEHHE

Bbubmmoreka [JOK
https://m.edsoo.ru/00adf004
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Conu ammonus. JIO. U3ydenue cBOMCTB couieit
amMoHus1. KadecTBeHHast peakius Ha COH

bubnnoreka [JOK

51
aMMOHUS U U3Y4YECHHE IIPU3HAKOB €€ https://m.edsoo.ru/00adf004
MPOTEKAHUS
52 IIpakTuyeckas padora Ne 5 o teme bubnuotexa [JOK
"[lonyyenne amMmmuaka, u3y4eHue ero CBOMcTB" https://m.edsoo.ru/00adf180
Oxcwuet azota (1, 11, 11, 1V, V). Azotucras Buneoypoxu.net
53 : .
KHCJIOTA. http://videoukoki.net/
54 A3zoTHas kuciora. [IpombinuieHHOE NoONy4YeHne bubmumorexa [IOK
A30THOM KHCIIOTBI https://m.edso0.ru/00adf306
Hutpats!l 1 HuTpuThl. Mcnons3oBanue
HUTPATOB U COJICH aMMOHHSI B KA4eCTBE
55 MHUHEPAIBHBIX YI00peHnil. XUMHUUYECKOE Buneoypoxu.net
p yAooP N http://videoukoki.net/
3arpsi3HEHUE OKPYXKAIOUIEeH cpeabl
COCTMHCHUSIMU a30Ta.
c6 docdop, ammoTporHbIe MOAU(PHUKAIINN bu6nuorexa [IOK
docdopa https://m.edsoo.ru/00adf68a
Oxcunst docdopa (I, V) u dochopuas
S7 KHCIIOTa ?}O ?{a?qeszBeleaﬂ (beal? I/II)SI Ha Bubamorexa [IOK
’ peak https://m.edsoo.ru/00adf68a
dochar-noHs!
[ToHsiTHe 0 MUHEPAIBHBIX yIOOPEHUSX.
58 3arpsi3HeHue If OJTHBIX zo O.GI'JMOB bubmmorexa [IOK
P PHpo A https://m.edsoo.ru/00adfc20
COCIMHEHUAMU a30Ta u docdopa
59 VYriepon, ero amaoTponHbie MOAU(UKAIINH, bu6mmoreka [IOK
bu3HUYeCcKre U XUMUICCKUE CBONMCTBA https://m.edsoo.ru/00adfd9c
60 Oxcunsl yriaepoaa, ux pusudeckue u bubnuotexa [JOK

XHMHYECKHE CBOMCTBA. DKOJIOTHUYECKHE

https://m.edsoo.ru/00adfebe
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HpO6HeMBI, CBA3aHHEBIC C OKCHUIOM YIJIEpOJaa
(V)

61 VroabHast KUCIIOTa U €€ COJIN bubmorexa OK
https://m.edsoo0.ru/00ae006¢
IIpakTHyeckue pad6orsl Ne 6 o Teme
62 "ITonyuenue oxcuaa yriaepoaa (V) u bu6mmoreka [JOK
n3ydeHue ero cBoicTB. KauecTBeHHbIE https://m.edsoo.ru/00ae027e
peakuuu Ha KapOOHAT-HOH"
[lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX
63 BEIIECTBaX KaK O COEAUHEHUAX yIiIepoaa Brneoypoxnu.net
yrepoaa. http://videoukoki.net/
[TpupoHBIE HICTOYHUKH YTIIEBOIOPOIOB
IloustTrie 0 OMOIOTHYECKH BaKHBIX
64 OpPraHUYECKHUX BEIECTBAX — JKUpax, OelIKax u Buneoypoxu.net
p pax, http://videoukoki.net/
yraeBoiax
Kpemuuii, ero pusndeckre u XuMHIeCKue
65 cBoiictBa. Oxcupn kpemuus (1V), kpemHuenas bubamorexa [HOK
' p - 1P https://m.eds00.ru/00ae0bf2
KHCJIOTa, CUIUKATEI
CunuKaThl, UX UCMIOJIb30BaHUE B OBITY,
66 MeJIMIIUHE, TPOMBIUICHHOCTH. Baxkuelimme Buneoypoku.net
CTPOUTEBHBIE MAaTEPHUAJIBL: KEpAMUKA, CTEKIIO, http://videoukoki.net/
LIEMEHT, OETOH, KEJIE300€TOH.
[Tpo6ieMbl 6€30MacHOr0 MCIIOJIb30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B TIOBCETHEBHOM
Buaeoypoxku.net
67 xu3HU. JIO. [IpoBeneHne KaueCTBEHHbBIX : .
: http://videoukoki.net/
peaknuii Ha KapOOHAT U CHIIMKAT-UOHBI U
W3YYCHHE TPU3HAKOB MX MPOTEKAHUS.
IIpakTuyeckasi padbora Ne7. Pemenue
68 AKCTIICPUMEHTAIBHBIX 3aJ1a4 110 TEME

«Bakaelmue HeMeTaJUIEI U KX COEIUHEHUS)
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KonTpoabHnas padora Ne 3 1o Teme

69
«Baxnelimue HeMeTaIUIBEI U UX COSTUHEHU Y.
OO01mmast XapaKTepUCTHKa XUMUIESCKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX EutG OK
HOIHOTEKA
70 nonoxenus B IICXD JI.M. Mengeneena JIO. 1
. https://m.edsoo.ru/00ae103e
O3zHakomieHHE ¢ PU3HUECKIUMH CBOMCTBAMU
METAJIJIOB
O01mre xuMuueckue cBoiicTea metaios. JIO.
71 H3yuenue B3aumMoaecTBUS METAJJIOB ¢ BOJOU bubmorexa LIOK
yi H“ AOH, https://m.edso0.ru/00ae1156
C pacTBOpPaMH COJIEH U KUCJIOT.
7 OO6mme cnocoObI MOTYYCHHS METAIIIOB, but6mmoreka [JOK
MeTtamutyprus. CruiaBsl https://m.edso0.ru/00ae1156
73 Brruncnenus mo ypaBHEHUSIM 3JIEKTPOITU3a
pacIuiaBoB U pacTBOPOB BEIIIECTB
74 IloHATHE O KOPPO3UH METAIIOB bubmmorexa [OK
pP https://m.edsoo.ru/00ael278
Mertannstl A-rpymi. [llenodynsie MeTamibl.
75 Haxoxnenune B mpupoae. CBoiicTBa IMIETOYHBIX bubmmorexa [OK
pHpoze. https://m.edsoo.ru/00ae14b2
METAILIOB
76 OKcHAbl U TUAPOKCUIBI HATPUS U KaJIU bubmmorexa [OK
A AP A p https://m.edsoo.ru/00ael5e8
bub6naunorexa LIOK
77 €JIOYHO3EeMEIbHBIE METAIEI
1 https://m.edsoo.ru/00ael15e8
Bakneinue coeUHEHHS KaJIbIIHS, CBOMCTBA,
78 npuMenenue. JIO. IlpoBeaeHre kauecTBEHHBIX bubmmorexa [OK
P . P https://m.edso00.ru/00ae14b2
peakIuii Ha HOHBI (MarHusi, KajabIus)
.. N Bbubmuoreka IHOK
79 JKécTtkocTh BOJIBI M CITOCOOBI €€ yCTpaHeHHS 4

https://m.edsoo.ru/00ae1886
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[TpakTrueckas paborta Ne 8 mo Teme

bubnaunorexa LIOK

80 "YKEcTKOCTh BOJIBI U METOJIBI €€ yCTpaHEeHHs " https://m.edsoo.ru/00aelae8
81 O06o06menne 3Hanmii. Pemenue pacueTHbIX
3ajad4.
. bubmuoreka [JOK
82 AJTIOMHHII https://m.edsoo.ru/00aelc64
Am@poTepHBIC CBOHCTBA OKCHJIA U THIPOKCH]IA
83 amromunust. JIO. MccnenoBanue ampoTepHBIX bubnuorexa [JOK
CBOMCTB I'MAPOKCHIA aJTFOMUHMS U THAPOKCUAA https://m.edsoo.ru/00aelc64
LIMHKA.
84 Keneso bu6anoreka LIOK
https://m.eds00.ru/00ae1d86
Oxcunsl, Tuapokcu bl u conu xenesa (1) u
xkenesa (111). J1O.Uzyuenue mporeccoB
85 HOJIy‘IeIiI/IH)FI/II[pOKC}I/’IIIIIOB >Ken23a, ux bubnnorexa LIOK
5 https://m.edsoo.ru/00ae35e6
xuMuueckux cBoucTB. JIO. Ilpoenenue
KaueCTBEHHBIX PEAKIUNA HA MOHBI ATFOMUHUSA.
Brruncnenus: mo ypaBHEHUSIM XUMHUYECKUX
86 pEeaKInii, €CJIM OJIUH U3 PEareHTOB JaH B bu6anoreka LIOK
M30BITKE WIIH COICPIKUT IPUMECH; MACCOBOM https://m.edso00.ru/00ae1750
JIOJIM BBIXOJ1a MPOIYKTA PEaKIUuu
[Tpaktudeckas padora Ne 9. Pemenue
87 AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmorexa OK
. https://m.edsoo.ru/00ae3de8
«BakHeMmme MeTalIbl M X COCIHHCHUS
O6006menre 3HaHn. PazmuaHbie THITBI
88 BBIYMCIICHUM 110 YPAaBHEHUSAM XUMUYECKHUX bubmorexa LIOK

peaxkuu

https://m.edsoo.ru/00ael15e8
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KonTpoabHnas padora Ne 4 1o Teme

89 .
«BaxHemme MeTaIbl M X COCTHHEHUS
BemiectBa 1 MaTepuainbl B MOBCEIHEBHOM
bubnaunorexa LIOK
90 JKU3HU YeNloBeKka. bezonacHoe ucnonb3ofBaHue
. https://m.edsoo.ru/00ae3f50
BEIIECTB U XUMUYECKHUX PEAKIHil B ObITY
o1 Hossle maTepuansl u TexHonoruu. [puHnumns bubmmorexa LIOK
«3€JIEHON XUMUN https://m.edsoo.ru/00ae4270
bub6munorexa LIOK
92 XuMus 1 310pOBbE
p https://m.edsoo.ru/00ae4270
XHUMHYECKOE 3arpsI3HEHUE OKPYIKAIOIIeH
cpenbl. [loHsTHE O TIPEACIIBHO JOMYCTUMOM
koHrenTpanuu Bemiects (I1JIK) JIO
93 On eneTniHHe KUCJIOTHOCTH IT )I/I OI[’HHX BOJI bubmmorexa [IOK
P pYp ' https://m.edso00.ru/00ae4270
MonenupoBaHue npoiecca 00pa3oBaHUs
KHCJIOTHOTO JOX/ISl, U3YYCHHE €TO
BO3JICVCTBUS HA MaTEpPHUAJIbI
.PoJib XUMUU B pEICHUH 3KOJIOTUYECKUX bubnuotexa [JOK
94
npobyem https://m.edso0o.ru/00ae4270
95 HToroBasi KOHTpPo/IbHasI padoTa
Ilepnonnueckuii 3akoH u [lepnonnueckas
Buneoypoku.net
96 CHUCTEMa XMMHUYCCKUX 3JICMCHTOB B CBETE ; .
http://videoukoki.net/
TEOPHUH CTPOEHUS aToMa
Buapl xumudeckoi cBsi3u. 3aBUCHMOCTD
o o Buneoypoxku.net
97 CBOMCTB BEIIECTBA OT THIMA KPUCTATNIMUECKON X .
° http://videoukoki.net/
PEUIETKU U BUJIa XUMUYECKOH CBSI3H.
Knaccudukanus XuMHYeCKUX peaKIuii 1o
Buneoypoxku.net
98 pa3IUYHBIM npu3HakaMm. OKUCITUTEIBHO-

BOCCTAaHOBUTCJIBHBIC PCAKIIH.

http://videoukoki.net/
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XuMHYeCcKue peakiuu B pacTBopax. [ uaponus

Buaeoypoxku.net

99 % 1 : .
corent http://videoukoki.net/
CBoiicTBa KUCJIOT, OCHOBAHHI U COJIEH B CBETE

100 MPEJICTAaBICHUI 00 IEKTPOIUTUICCKOM 1 Buneoypoxku.net
JUCCOITMALIMU U OKMCIIMTEIbHO- http://videoukoki.net/
BOCCTaHOBUTEJIbHBIX PEAKITUSX.

101 PesepBHbIif ypok 1

102 PesepBHbIit ypok 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus 8 knace/ IN'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnmonepHoe obmiecto "M3aarenscTBo "[IpocBenienue”

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://infourok.ru/
https://rosuchebnik.ru/
http://videouroki.net/
https://multiurok.ru/
https://interneturok.ru/
https://kopilkaurokov.ru/
https://skyteach.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

AKace

POIII

Yuun.py
bubnuorexkaMOIII
Skysmart Kiacc
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