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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOECHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom ¢enepaiibHON paboyeil mporpaMMbl BOCITUTAHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LETbI0 OKAa3aHHUS METOAMYECKOU
MOMOILY YYUTENIO B CO3JaHMU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCIHMTAHHUS M Pa3BUTUS OOYYAIOLIUXCS CPEACTBAMH Y4eOHOTO
npenMeTa, onpeesnseT 00s13aTeNbHOE MIPEAMETHOE COAEepKaHue, €ro CTPYKTYpy 10
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
NOCJIEIOBATEIbBHOCTh ~ M3YYEHHS] XHMHUHM C Y4YE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4yeOHOro Ipoliecca, BO3PaCTHBIX
ocobeHHOCcTel oOywaronuxcs. B mporpaMme 10 XUMHUM — yUWTBHIBAIOTCS
BO3MOKHOCTH Y4e€OHOTO MpeAMeTa B pealu3aluyd TPpeOOBaHUHN K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJIOB Y4YEOHO-TO3HABATEILHOM  JIEATEIHLHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEHN U
MHTEPECOB OOYyYaIOIIUXCS, HA TPOJOJDKEHHWE OO0ydYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GOpMHUPYEMbIe XUMUEH MPEACTABICHUS O MPEBPAIICHUSIX YHEPTUHU U
BEIIECTB B MPHUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumun:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEH  Jjsi  caMOpa3BUTHA |
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X o0med u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOy4aroUIuXxcs, HAaBBIKOB WX CAMOCTOSTEIbHOW Y4eOHOH AesITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MPEACTaBICHUNA O €AMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCSA KIIOUYEBBIM ATAlloM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4atOUINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUS B OOyYE€HHU XUMUU O0ECHeuMBaIOTCS crenu(UKoM
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SABISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbIN Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE O0YYaIOIIMMUCS CUCTEMbI NIEPBOHAYATBHBIX MOHSITUI XUMUU, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHHU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona Kk e€ uzydeHuto. CojaepaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCErO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTHuecKuX 3HAHUN TIOJOKEHBI SMIIMPUYECKU MOJTYYCHHBIC
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATh CBOMCTBA, CTPOCHHE W OOJACTH MPAKTHMYECKOTO MPUMEHEHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue coaepKaHusi MPOTPAaMMBI MO  XUMHH  MPOUCXOJIUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHee U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpYyXaromuii mMup, Owojorus, (pusmka, mMaremaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHWsl MO XUMUHU (yriyOnEHHBIN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHUECKas HAMPaBICHHOCTh OOyUEHUS XUMUH,
muddepenuumanusi  00yyeHHUs,  BKIOYaromas  OpoPUIbHYI0  MOJATOTOBKY



oOydarommxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HAIPABICHUS
oOydeHHs B IPO(UIBHBIX KJIaccax.

VYrinyOnéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET  peaju3alMM  3ajad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJI0CTAaBIECHNUE BOZMOXHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUU Y4YeOHOro mpeaMeTa, HeoOXOAuMble IS
MPOJIOKEHUST 00pa30BaHMsl U JaJIbHEHIIIEH TPYIOBOM JEATEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OPraHU3ALMAX, PEATH3YIOIINX MPOTrPaMMBI
muddepeHpoBaHHoro (yriy0na€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OO6pazoBaTenbHble (PYHKIIMM XUMUU, U3y4aeMOl Ha YriyOJIEHHOM YpPOBHE,
peanu3yroTcs B mpouecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMYECKOW HayKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATEeTbHOCTH
YyeJloBeKa M OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajada y4eOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUUECKUX 3HAHUN — BaXKHEUIIINX
(baKkTOB, MOHATUH, 3aKOHOB U TCOPETUUCCKUX MOJOKEHUMN, TOCTYIMHBIX 0000IICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUHW K HAYYHBIM
METOJIaM TO3HaHWS TpPU U3YYCHHH BEIIECTB W XUMHUYECKUX pPEaKIuH,
(bopMHUpPOBaHUYU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB ACSTEIBHOCTU
U UX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U YyueOHO-HCCIIENOBATEIHCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30macHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM JKU3HMU.

Lenu n3ydeHuss XUMUU OTPAXKAIOT HAMPABICHHOCTh OOYYEHHS HA Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJICKTA U OOIEH KYJIbTYPHI.

N3yyenue XuMHuM HAMpaBIeHO HA IOCTHXKEHHUE CIICTYIOIIMX EIeH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKH3HU;

dbopMupoBaHHE  CHCTEMBl XMMHUYECKHX 3HAHUA KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpA, KAK OCHOBBI ISl IOHUMAHUS XUMUUYECKOM
CTOPOHBI SIBIEHUM OKPY’KaIOIIETO MUPA, OCBOECHHUE SI3bIKAa HAYKHU;

npuoOIIeHHEe OOYydYaroIIMXCs K CaMOCTOSITCIBHOM ITO03HAaBAaTCIBHOW U
UCCIIEIOBATELCKOM  NIEITENIbHOCTH, K  HAydyHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (QYHKIMOHATBHOM W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OICHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, UCIHOJIb3ysl 3HAHUS WU OIbIT, MOJYYEHHbIE MPU H3YyYEHUHU



XUMHH, NPUMEHATh HMX NOpPU PELUIEHUU Mpo0JeM B MOBCEAHEBHOM JKHU3HH H
TPYZIOBOU AEATEIBHOCTH;

pa3BuTHEe Yy OOYy4YarOIIMXCS MHTEpeca K H3YYEHUI0O XUMUHU U chepam
NEeSATENbHOCTH, CBSI3aHHBIM C XUMHUEH, MOTHUBALlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOILLIETO MPOQUIISI U HAMPABIEHHOCTH JaJIbHEUIIEr0 00yUYeHMS;

OCO3HAHME LIEHHOCTU XMMHUYECKHUX 3HAHUU B JKU3HU YEIIOBEKA, IOBBILICHUE
YPOBHSL DJKOJIOTHMYECKOW KYJIBTYpbI, HENpUATHE IECUCTBUN, NPUHOCAILIUX BpEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne 00y4aroUMMUCS ONbITa CaMOMO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTH0YEeBBIX KOMITETEHIIMI ), HEOOXOIUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIHHOCTH.

B 8 u 9 xnaccax no BeIOOpY 00pa3oBaTeNbHOM OpraHU3allMy Ha YIIIyOJIEHHOE U3Y-
YeHue y4yeOHoro npeamera «XuMus» MoxkeT ObITh 0TBeaeHo no 102 yaca (3 yaca B
Heento) uiau 136 dacoB (4 4yaca B HEZEI0), TO €CTh 2 Yaca B HEACIIO 3a CUET 0051-
3atenbHOM yactu OOIT OOO u 1 — 2 gaca 3a cuét yactu OOII OOO, dhopmupye-
MOM y4acTHHUKaMU 00pa30BaTEIbHBIX OTHOIICHHH.

Bcero 204 (272) gaca 3a n1Ba roga o0y4eHusl.



COILEPKAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKON IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Pone xumum B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUSI B CUCTeME Hayk. Tena u
BemiecTBa. Dusznueckne W XUMHUYECKHE CBOMCTBAa BEIIECTB. ArperatHbie
cocTosiHusl BemecTB. [IOHSATHE O TEOPETUYECKUX U IMIIMPUUECKUX METOJaxX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJCITUPOBAHUE,
BbluucieHue. [lpencraBieHnuss 0 HAayYHOM MO3HAHUM HA TEOPETHYECKOM YpPOBHE:
Hay4yHbIe (aKThl, MpobdeMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue o mMeromax paboOThl ¢ XMMHUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHueckoi Jaboparopuu. llpaBuna Oe3omacHOro oOpamieHus ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, MIPUPOJIHBIE BOJIbI, TOPHBIE MOPObI U MUHEpabl. [IoHATHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XuMHuecKHMe peakUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKHE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel U HeMmeTauibl. BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeaeneHne BaICHTHOCTH 3JIEMEHTOB IO
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OWMHAPHBIX
COCMHEHUN TI0 BaJIEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHOCuTENnbHAs MOJIEKYJIsSIpHAas Macca. MaccoBas J0J1 XUMHUYECKOrO 3J1€MEHTa B
coenunennu. Haxoxmenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBs3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecH BelmecTB. MounbHasg a0Jid
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmein (hopMmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU.
VYcioBus MPOTEKaHUSI XUMUAYECKUX PEAaKIHil. 3aKOH COXPAaHEHUSI MacChl BELIECTB.
ATtomHO-MonekysipHas Teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.



XuMu4eckue ypaBHEHUs. TUIBI XUMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3amenieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YCHUE BEIIECTB U SIBJICHHH. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTOpud W MpUEMaAMU
oOpamieHust ¢ Ja0oOpaTopHbIM  oOoOpynoBaHueM. I3yueHue u  oOmucaHHE
bu3MYeCKUX CBOWCTB O0O0pa3lloB HEOPraHUYECKUX BEIIECTB — METAUIOB U
HemeTtayioB. HaOmiogenue ¢dusnyeckux (IIaBjieHHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COBI WU
MeJla C COJISTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ o0pasliaMu BeIeCTB
KoiauyecTBOM 1 wmonb. HaOmronmenwe u omnucaHue TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuil (pazokeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
xJjopugoM Oapus, TMOdydeHHue U pasznoxkenue ruapokcuga wmeau (1) mpum
HarpeBaHWU, B3auMOJeHCTBHE >kene3a ¢ pactBopoMm conu meau (II). Uzyudenwme
criocoOOB  paszieneHus cMece (C  TOMOIIbI0 MarHurta, (QuiIbTpOBaHUE,
BhITIAPUBAHKE, JUCTUIUIIIUSA, XpoMaTorpadust), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosiu. HabmroieHne u onucaHue OMBbITOB, WIIIOCTPUPYIONIUX 3aKOH COXpaHEHUS
MacCCBl.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

IIpencraBnenuss o ra3zax. Bo3myx — cMmech rasoB. CoctaB Bo3lyxa. 3aKoH
ABoranpo. MouspHbiii  00bEM ra3oB. OTHOCHTENbHAsE IJIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BelllecTBa o
U3BECTHOW OTHOCUTENbHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMPH
XUMUYECKUX PEaKIUIX.

Kucnopox — snmemeHT u mpoctoe BemecTBo. HaxokneHue kuciopona B
npupoje, GU3NIeCKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIponiecchl okucienusi B kuBoM mnpupoae. Oxcunabl. [IpumeHeHune kuciopoja.
CriocoObl MoTydeHus: KUCJIOPo/ia B Ta0OpaToOpuu U mpombiinuieHHocTH. [ToHsATHE 0
katanmzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIOTpoIHas
Moaudukanus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
OopraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOA.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U BHAOTEepMUYEcKUEe peakuuu. Tomnuso. Mcrons3oBaHue yrisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHuKoBoM 3¢ heKTe.

Bogopon — nsnemeHT u mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupoae, Qusmdeckne W XUMHYECKHE CBOWCTBA, MPUMEHEHWE, CIOCOOBI
nonyyeHus. [lonstue o kucnorax u conax. Mcnonap3oBaHue BoAopoJa B KaueCTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
@dakTophl, BIUAIONIME HA PACTBOPUMOCTh TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAacCOBasl JOJsl PaCTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHIIEHTpauus. Poib pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojbl. [lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKaropax. KpyroBopoT BoAbl B NpUpPOAE. 3arpsi3HEHUE MPUPOJIHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpUBHAIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAaHHUSIMHU, C IPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBUE C METAJIaMH, C OKCUIaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHocTm MetaimmoB H.H. bekeroBa. I[lonmydenune kucnor. Kucinortel B
IpUpPOJE, IPUMEHEHUE BaXKHEUILINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMbIE
OCHOBaHUsA. MexayHapoiHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI mojydeHus. HepacTBoprMbie OCHOBaHUS, MX
CBOMCTBa (B3aMMOJICMCTBUE C KUCIOTAMHU) U CIIOCOOBI TOJIy4eHUSI. AM(POTEPHOCTD.
[Tonsitue 00 am@pOTEpHBIX THAPOKCHUIAX (HAa TPUMEPE THUAPOKCHUIOB IIMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE C KUCIOTAMH M IIEI0OYaMHU)
U MOJTy4YEHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIE, JBOUHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbIE XMMHUYECKHE CBOWCTBA Ha mpuMmepe cpeaHux coineu. [lomydenue
COJIEH.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEEIIEHNE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NOJIyYeHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAa;

HaOJIOJICHHE B3aMMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M  YCJIOBHUU
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHHUS;



03HaKOMJICHHE C 00pa3IiaMu OKCHJIOB M OMKHCAHUE UX CBOMCTB;

MOJIy4eHHe, coOHupaHue, paclno3HaBaHHE U M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3auMojieiicTBHE Bojopoaa ¢ okcuaom meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MOJSPHOU KOHILIEHTpaLUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJBI C METAJNIAMH (HATPUEM M KaJIBLIUEM);

ONpPEAEICHUE PACTBOPOB KUCIOT U LIEIOYEHN ¢ MOMOIIBIO HHANKATOPOB;

UcclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3zyueHue B3auMojencTus okcuaa meau (I1) ¢ pactBopom cepHOM KUCIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIM HEUTPAITU3ALINY;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajja
JIPYTUM U3 pacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHIA IIMHKA C PACTBOPAMH KUCJIOT U LIEJIOUEH;

pelIeHrne DJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuin 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHUX
sgemenToB /I. U. MenaeseeBa

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIACCU(UKAIUM XUMUYECKUX dieMeHTOB. [lonsTue o
rpymnmnax (cCeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTaJylaX, TajJoreHaX, WHEPTHBIX (OIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
oOpa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTKpbITHE [Tepuoanueckoro 3aKOHa.
[lepuonuueckass cucremMa xumuyeckux odaementoB J[. W. Menxaeneena.
Kopotkonepuonnass u gainuHHONepuonHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CocTaB aToMHBIX siaep. M3otomnbl. PaanoakTHBHOCTS.
DONEKTPOHBI. DIJIEKTPOHHAsT OpOUTaNb. DHEPreTUUECKUE YPOBHU M MOAYPOBHHU
atoma: s-, p-, d-opOurtanm. DIEKTpPOHHBICE KOH(PUTYypallMu H DIIEKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpyIisl d5eMeHTa. CTpoeHue IEKTPOHHBIX 000JI0UYE€K aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB llepuoanueckon cucremsl 1. . Menneneena:



pacupenesieHue JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHAM, IMOAYPOBHSAM U
opoutanam. Gusnueckuit cmpici [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HU3MEHEHUS pajuyca aTOMOB XUMHUYECKHX 3JIIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 1O TpynmaM U MEPUOIAM.
M3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX DJIEMEHTOB B
epuoAax M TIpynmnax. XapakTepuCTHKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuognueckon cucreme /. 1. Menneneena.

3nauenue [lepuoanyeckoro 3akoHa u [leproandeckoi CHCTEMbI XUMUYECKHAX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — yyeHbld U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Bungbl xuMuyeckoW CBA3U: KOBAJEHTHAs MOJSPHAS CBSI3b, KOBAJICHTHAS
HETOoJIsIpHAsT CBsI3b, MOHHAS CBsI3b. MexXaHu3Mbl 00pa3oBaHUsI KOBAJIGHTHOW H
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmylibl BemecTB. KaTnoHbsl u
AHUOHBI.

Kpucrannuueckue u amopdHbie BemecTBa. THUIBI  KPUCTAIMYECKUX
PELIETOK: MOHHAsI, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKMU.

Crenenb oxkucieHus. OrnpeneneHue CTENEeHEeW OKHUCICHUsS aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTAaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3(PGUIIMEHTOB METO0M JICKTPOHHOTO OajiaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ IPU TMOMOIIH PUCYHKOB, MOJEIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OopMyT;

MPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOMMX  MPUMEPbl  OKHUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuu pa3ioKeHUs, COCTUHECHU).

Me:xknpeaMeTHbIe CBA3H

Peanuzamusa MeXNpeaMETHBIX CBsI3€H MPH M3YYEHUM XMMHUHM B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 HCIMOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
TOHSTHM, TaK Y MOHSATUH, IPUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAaYKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIecC), HayYHbIN (PakT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalii3, CHHTE3, Kilaccuukamus, NEePUOJIUIHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICITMPOBAaHNE, H3MEPEHHE, MOJICIb.

dusnka: SBICHHUS MPUPOMABI, (PU3HYECKHE SBJICHHS, BEIICCTBO, TEIIO,
bu3uYecKre BEIWYMHBI, CIWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BENIECTBA, aTOM, OJJEKTPOH, HPOTOH, HEUTPOH, HOH, MOJIEKYIJa,



CTPOEHHUE Ta30B, KUIKOCTEH W TBEPABIX (KPUCTATUTMUECKHUX) TEJ, DICKTPUUECKHM
3apsifl, KOJTMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocuHTe3, Mporecchl 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE MOPOJHI,
TI0JIC3HBIC NCKOITaeMbIe, TOIIJIUBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, MPOU3BOJCTBO, XUMHICCKUE TEXHOJOTHH, CHIPHE,
KOHCTPYKITHOHHBIC MaTEePHAIIHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOpenue u yriyOjieHHe 3HAHUM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Ctpoenne aromoB. (CBoilCTBAa aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPULIATETHLHOCTb, SHEprug WOHU3ALIUHN). ITocnenoBaTenbHOCTD
3aMOJIHCHMS DJICKTPOHHBIX OpOUTalied aTOMOB MaJbIX IMepuojoB. OCoOOEHHOCTH
3alOJIHCHHST  JJIEKTPOHHBIX  OopOWTalieil  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepuonnueckass cucreMa XHMHUYECKUX DJIEMEHTOB B CBETE€ MPEACTABICHUN O
ctpoeHnr aroMa. CTEneHb OKHCICHHS W BaJeHTHOCTh. lIpencraBieHue o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(3MEKTPOOTPHUIIATENHHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THAPOKCHIOB) OT CTPOCHHS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JXKHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBA3U: HMOHHAs, KOBAJIEHTHAs (HEMOJIApHAas,
NoJIsipHasi); OOMEHHBIM M JOHOPHO-AKIENTOPHBIA MEXaHW3M O00pa30BaHMS
KOBAJICHTHOW CBSI3H.

MexmoneKysipHble B3aUMOJCUCTBUS (BOJOpOAHAsE CBA3b, CWiIbl BaH-aep-
Baanbca). Tunbsl KpUCTAIIIMYECKUX PEMIETOK — aTOMHAsl, MOHHAsA, METAJUINYECKas,
MOJIEKYJISIpHAsI — 1 OCOOCHHOCTU UX CTPOEHHUS. 3aBUCUMOCTh CBOICTB BEIIECTBA OT
TUIIA KPUCTALUIMYECKOW PELUIETKH U BUJIa XUMUYECKOMN CBSI3H.

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEaKIUU.
Knaccudukaius XUMHUYECKUX peaKIMil MO pa3IWYHBIM MpU3HAKaM (IO YUCITYy |
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, o
M3MCHEHHIO CTETICHEW OKUCICHUS XMMHUYECKHX DJIIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroniux BEIIECTB).

DNeMEeHTbl XUMHUYECKON TEpPMOJMHAMHUKH. OHEpPreTUKa XHMHUYECKUX
peakmuii. TeruoBor 3(}EKT XMMHUYSCKOW peakIuH. DK30- U IHIAOTCPMHYCCKUC
peakuny, TEPMOXMMHUYECKUE YypaBHEHMS. 3akOoH lecca u ero cieacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPABHEHUSAM.



[lonsiTHE O CKOPOCTM XHMHMYECKOM peakUuy. 3aKOH IEHUCTBYIOIIMX Macc.
@DaKTOpbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIMU. DHEPrusi aKTUBALIUU.
[Tonstue o karanuze. epMeHThl. UTHTHOUTOPHI.

[TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTtue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMHUYECKOTO paBHOBECUs. DaKTOpbI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3upoBaHMEe  BO3MOMKHOCTH  IMPOTEKAHUS  XUMHUYECKUX
MpEeBpaIIEHUN B PA3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEICTABICHUN 00 M3yYEHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEeaKIuu. OkucnuTenbHo-
BOCCTAHOBUTEIILHBIE CBOMCTBA XUMUUYECKUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTE€IICHU
OKUCJICHUSA. BaXHble OKHUCIHWTENIM W BOCCTAaHOBUTENU. I[lepmaHraHat Kanus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHU OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DIJIEKTPONIUTHYECKAs AUCCOLUMAIMA. XHWMHUYECKHUE pEaKIMU B PacTBOpax.
Teopust snexTponuTHdeckor  auccoumarnuu. PacTBopeHme kak — (GUBUKO-
XUMU4YECKHil npoiiecc. [ToHsiTHEe 0 TUApaTax U KpUCTATUIOTUAPATAX. DIEKTPOIUTHI
U HEJIEKTpoiuThl. KaTHOHBI, aHMOHBI. MeXaHW3M JAUCCOLMAIMKA BEUIECTB C
pa3IUYHBIM BUJOM XUMHUYECKOM CBsi3HM. CuWiIbHBIE M cla0ble AJIEKTPOJIUTHI.
Crenenp aucconuanvy, KOHCTaHTa Auccouuanuy. MIOHHOE MpOU3BENEHUE BOJBI.
Bonoponueiii  mokaszatenb. MHAMKATOpPBL. DIEKTPONUTHYECKAs] IHCCOLMAIUS
KHCJIOT, OCHOBAaHUM U COJIEH.

Peakiiun noHHOr0 oOMeHa. Y CIoBHS MPOTEKAaHUs PEAKIUN HOHHOTO OOMEHa.
MonekysipHbi€, TTOJTHBIE U COKpaIllCHHbIE HOHHBIE YpaBHEHUS peakuuil. CBoKCTBa
KHUCIIOT, OCHOBAaHMH M COJIC B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHUYSCKOM
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

I'mpponus comeil. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbl B
BOJIHBIX PACTBOPAX COJICH.

OKCINEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJICHUE C
MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKHUX BEUIECTB — METAJJIOB H
HeMeTasuioB (TpaduTta U aamasa), CIOKHBIX BEIIECTB (XJI0pUIa HATPUS);

MCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKON PEAKIIUU OT BO3/IEMCTBUSA
pa3sTUYHBIX (PAKTOPOB;

OMBITHI, WIUTFOCTPUPYIOIIME OOPATUMOCTh XUMUYECKUX PEaKIIHil;

MCCIIEIOBAHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB, MPOILECCA AUCCOLHUALMU
KHCJIOT, IIEI0YEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKKM IPOTEKAHUS pPEaKLUU
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJEICHHUE Ta3a, 00pa30BaHUE BOIbI);



MIPUMEHEHUE MHIUKATOPOB (1akMyca, MeTUIopaHxka u peHondranenna) as
ompeieNIeHHs XapaKTepa Cpelibl B pacTBOpax KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIIHHO-
BOCCTAHOBUTENILHBIX Peakiuil (TOpeHue, peakiuu pa3noKeHus, COeJUHEHNUS ),

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBI KauyeCTBEHHBIX
peaKiui Ha VOHBI,

pelieHrne AKCHEpPUMEHTAIbHBIX 3aady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIeKTpoIUTHYECKAST
JUCCOLIMALIMSI.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTHKa HeMmeTa/uioB. (COOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX OJIEMEHTOB, TPOCTHIX BEHIECTB, aoTpornusa. OKUCIUTETbHO-
BOCCTAHOBUTEIIbHBIC CBONCTBA HeMeTaloB. CpaBHUTENIbHAs XapaKTEPUCTUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa TrajnoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlorTeHOB. XWMHUYECKHME CBOWMCTBA Ha TMpUMEpe  XJopa
(B3ammojeiicTBUE C  MeTa/ylaMHd, HEMeTaUylaMH,  BOJIOM,  IIEJI0YaMHu).
Xnopoogopon. ConsiHass  KUCIOTa, XUMHUYECKHME CBOWCTBA, IIOJIyYEHHE,
npuMeHeHue. JleiicTBue XJiopa W XJOPOBOJAOPOJAa HAa OpPraHW3M YeJOBEKa.
Baxneilmme xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCJIOPOJICOAEPKAIIMX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnbel. OcOGEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE CTETECHU
okucienus. CTpoeHue u (pu3ndecKkue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOIa U
cepbl. AJTOTPONHBIE MOAU(MUKAIIMN KUCIOPOJa U Cepbl. XMMHUYECKHUE CBOWCTBA
cepbl (B3aMMOJEHCTBUE C HEMETaUlaMH, MeTajulaMd, KOHLEHTPUPOBAHHBIMU
a30THOW W cepHoil kucinoTamu). CepoBOAOPON, CTpoeHue, G(U3HUECKUEe W
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
cepbl KaK NpPEACTaBUTEIN KHCIOTHBIX OKCHUJIOB. CepHUCTas KUCJIOTa U €€ COJIU.
CepHas kmciora, (Qu3nUeckue © XHMHYECKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENsI Kiacca KUCIoT U crnenuduieckue). Conmu CepHOM KHUCTOTHI.
XHUMHUYECKUE PEAKIUH, JICKAIIUE B OCHOBE MPOMBIIUIEHHOTO cI0c00a MOTyYEHHUs
cepHoil kucioThl. [IpeacTaBneHus 0 XMMUYECKOM TMPOU3BOJACTBE U CBSI3AHHBIX C
HUM npodeccusax. [IpuMeHeHne cepHON KUCIOTHI U cynb(haTtoB. KadecTBeHHBIC
peaknuu Ha CcynbGuUT-, CynbGua- U Ccyiabhar-aHnoHbl. HaxoxaeHwe cepsl U ee
COCMHEHUN B NOpUpoje. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCIMHCHUSMH Cephl (KUCIOTHBIE MTOKIH, 3arpsS3HEHHE BO3/yXa), CIOCOOBI €To
MPEJOTBPAILICHHUS.



OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIC CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHUE B Mpupoje, HU3MYecKue U XMMHUYECKHUE CBOICTBA
(B3auMoOJEICTBUE C METaUIaMH, BOAOPOJAOM, Kuciopoaom). KpyrosopoT a3ora B
npupojie. AMMHak, ero (uU3MYecKue M XUMHUUYECKHE CBOWCTBA (OKHCIICHUE,
OCHOBHBIE CBOICTBa BOJHOIO pacTBOpa), MNPUMEHEHHWE U TOJYyYEeHUE B
7a0opaTopud U MOPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpaszoBanusa. Cojld aMMOHMS, UX (U3NYECKHE M XUMHYECKHE
CBOICTBa (pa3jioeHHWE ¢ B3aUMOJEHCTBHE CO IIEJ0YaMH), NpPUMEHEHHUE.
KauectBennast peaxkuuss Ha umoHbl amMmoHus. Oxcuael azorta (I, 11, I, IV, V).
A3zoTtucTas KUCiIoTa. A30THasI KUCTIOTa, €€ ModydyeHne, GU3NIecKue U XUMUUYECKHE
cBoiicTBa (0OlIMe Kak MpEeACTaBUTENs Kiacca KUCIOT M cnenupuyeckue),
npUMEHEeHHe. XUMHYECKHUE PEaKIMH, JIeXKalue B OCHOBE IOJYYCHHs] a30THOU
KHUCIIOTHI B MPOMBINIUICHHOCTH. HuTpaThl 1 HUTpUTHl. KadecTBeHHBIE peakiuu Ha
HUTpaT- W HUTPUT-aHUOHBL. XHUMHUECKOE 3arps3HEHHUE OKPYKAIOIICH Cpesbl
COCMHEHUSAMHM a30Ta (KUCIOTHBIC [OXKIU, 3arpsi3HEHUE BO31yXa, IOYBHI H
BOJIOEMOB).

®ochop, ammorponHsie Mmoaupuxanuu ochopa (Oenblii U KpacHBIN
docdop), pusznyeckue U XMMHUECKHE CBOMCTBA (B3aUMOJICHCTBHE C METaNIAMH,
KHUCJIOPOJ/IOM, TajloOT€HaMU, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHON KUCIOTaMU).
Oxkcuasl dochopa (III, V), dochopnas kucimora, Puznueckne U XUMHUUYCCKHUE
cBoiicTBa, nonyuenue. KauectBennas peakius Ha ¢ocdar-uonsl. [Ipeacrasnenus
o rajorerauaax pocdopa (111, V).

[lonssTME O  MUHEpalNbHBIX  ymoOpeHUsx. A3oTHble, GdochopHBIE,
KOMIUIEKCHBbIE ynoOpeHus. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOIMIeH Cpelibl
coeTMHEHUAMH a3oTa U (ocdopa.

O6mast xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUSI.

VYrnepon, amnorponnsie Moaudukamuu (rpadut, anmas, QysmiepeH, rpades,
HAaHOTPYOKM), (U3MUECKHE U XUMUYECKHE CBOWCTBAa TIPOCTHIX BEIIECTB
(B3anMo€iCTBUE ¢ METAJUIAMH, HEMETANIaAMH, KOHIEHTPUPOBAHHBIMU a30THOU U
ceproit kucinotamu). [lorstue 06 ampcopbuuu. KpyroBoport yriepoma B mpupoje.
Oxcunpl yriaeposa, ux pu3ndeckne 1 XMMHIECKHE CBOMCTBA, ICHCTBUE HA KUBBIC
OpraHW3MBbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOieMbl atMochepsl,
cBa3aHHble c¢ okcugoMm yriepoaa (IV). VYronpHas kuciota U €€ COJMH, UX
dusznueckne W XMMHYECKHE CBOWCTBA, MONydeHHE W TpuMeHeHue. KapOoHaTsr,
ruapokapOoHaTel, WX cBokcTBa. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHbBIC MOHATHS 00 OPTrAHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yraepoja: yrieBoaopoAbl (METaH, 3TaH, TUJIEH, alleTWJIEH), 3TaHOJI, INIMLIEPUH,
yYKCYCHasi kuciioTa. [IpupoaHble UCTOUHUKU YTIIEBOJIOPOJOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTbI X NEPEpabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oelkax,
yriaeBoJlax — W MX POJM B KU3HM 4YeJloBeKa. EJAMHCTBO OpraHWyYeckux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue u XUMHYECKUE CBOWCTBA (B3aUMOJCIHCTBUE C
MeTaJJlaMU, KHUCIIOPOJOM, YTJIEPOJIOM, TaJIOT€HAMM), MOJTYyYEeHUE U NpPUMEHEHHE.
Ponw kpemuus B npupoje u texuuke. Oxcun kpemuus (IV), kpeMHHeBas KUCIIOTA,
CUJIMKATHI: (PU3NYECKUE M XUMHUUYECKHE CBOMCTBA, MOJYyYCHHE U MPUMCHEHHUE B
OBITY M MPOMBINUICHHOCTH. BakHelIue CTpouTenbHbIE MaTepuajbl: KepamuKa,
CTEKJIO, LIeMEHT, 0eToH, *keye300eToH. [Ipobnembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. Ocobennoctu ctpoenust aroma. O6mye npeacTtaBiaeHus: 0 GU3NIECKUX
Y XMMHUYECKHX CBOWCTBax. bopHas kuciora.

DKCIEePUMEHTAIbHOE U3YUYCHHUE BEIECTB U SIBJICHUN:

O3HAaKOMJIEHHE C 00pa3laMu MPUPOAHBIX XJIOPUIOB (TaJOT€HUIOB);

IIPOBEJICHNE OMBITOB, OTPAXAIOUUX (PU3UUECKHE M XUMUYECKHE CBOMCTBA
raJIOT€HOB U UX COEJIMHEHUN;

U3y4YEeHHE CBOWCTB COJISTHOM KUCIIOTHI;

IpOBE/IEHNE KaYeCTBEHHBIX PEaKlUil Ha XJIOpUJ-, OpOMUA- U MOIUI-UOHBI U
Ha0JII0/IeHNE PU3HAKOB X MPOTEKAHUS;

O3HAKOMJICHHE C 00pa3liaMu Cephl U €€ MIPUPOIHBIX COSTUHEHUM;

HaAOJTIOIEHUE mporecca  OOyIJIMBaHUS caxapa  Toa  JeHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHHE XUMHUUECKHUX CBOMCTB pa30aBiICHHON CEPHOM KHUCIIOTHI,

NPOBEJICHNE KAueCTBEHHBIX peakiuil Ha Ccynbdum-, cynbPur- u cynbdart-
MOHBI U HAOJIOICHUE TPU3HAKOB UX MPOTCKAHUS;

O3HaKOMJICHHE ¢ (U3MYECKMMHU CBOMCTBaMu a3oTa, (ochopa u wux
COEIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHUI;

NoJIydyeHue, coOHMpaHHe, paclio3HaBaHME M H3YyYECHHE CBOICTB aMMHakKa,
W3yYEHHE CBOMCTB COJIC aMMOHHS;

POBEJCHUE KAYECTBEHHBIX PEAKIIMM HA MOH aMMOHMS, HUTPUT-, HUTPAT- U
dbocdaT-uOHBI ¥ H3yUYEeHHUE MPU3HAKOB UX MPOTCKAHUS;

V3YUYCHHUE B3aMMOJCHUCTBUSA KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO,
CBOUCTB (PpochOpHOM KUCTOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJEISMU KPUCTAUTMYECKUX PEIIETOK aiMasa, rpadura u
dynnepeHa, ¢ MpoIecCOM aJcopOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHUCTBOM MPOTHUBOTA3;

MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHCIIOTO
rasa;

POBEJCHUE KAUYEeCTBEHHBIX pEakluid Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C O0Opa3liaMu MPUPOJHBIX KapOOHATOB U CHUJIMKATOB, C
NPOAYKIHUEH CUITMKATHOW NPOMBIILICHHOCTH;

pellIeHNE FIKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHele HeMeTaJlIbl U UX
COCJIMHCHUS.

MeTaiabl 1 X COeTUHEHUSA

O6mue cBoiictBa MetaioB. OOmas XapakTepUCTHKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU UX MOJoXeHus B [lepuoanueckoit cucreme
xuMuueckux 3nemeHToB Jl. . MenaeneeBa u crpoeHust aroMoB. Metaibsl A- u b-
rpynn. CTpoeHuE MPOCTHIX BEHIECTB — METaUIOB. MeTaindeckas CBSI3b U
MeTaJUTM4ecKasi KpUCcTaJlInuecKas pemierka (MpUuMHUTHBHAS KyOndeckasi, 00bEMHO-
LEHTPUPOBAHHAs KyOuueckas, IPaHEICHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHUS KPHUCTAIJIOB. ODJEKTPOXMMHUUECKUM PAl HaNPSKEHUN
MeTtauioB. OOIKMe XUMHUYECKHEe CBOMCTBAa MeTallIoB. OOIIHe CIOCOOBI MOTyYeHUS
METAJJIOB, METALUTYPIusi. DJIEKTPOJIU3 PACILIABOB U PACTBOPOB COJIEH KaK OJIUH U3
crioco00B TONydeHuss MeTayuioB. IloHSATHE O KOpPpPO3WHM METAIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTallb, YYT'yH, AIOPATIOMHHUH,
OpoH3a). [IpumeHeHne METAJIOB U CIJIABOB B OBITY W IMTPOMBIIIJIEHHOCTH.

Memannwet A-2pynn

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HHME HMX aTOMOB, HaXxOXJICHUE B NIPHUPOJIE.
du3nYecKue 1 XMMHYECKHE CBOMCTBA (Ha MpUMEpPE HATPHUS U Kajus), MOJTydeHHE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kaius. [[puMeHeHue MIeI0UYHbIX METAJJIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIOKEHUE B
[lepuonnueckon cucrteMe xumuueckux snemeHtoB [[. 1. MenneneeBa, ctpoenue
X aTOMOB, HAXO0XJCHUE B NMpupoic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kaiblusa. BaxueWmme coeAUHEHHUS KalbIld W MarHus (OKCHUJ, THIAPOKCHI,
COJM), CBOMCTBa, mMpuMeHeHHe. JKECTKOCTh BOJBI M CHOCOOBI €€ YCTpaHCHUS.
Kpyrosopot kanbuus B mpupoze.



ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
amtoMunus. [IpuMeHeHne antOMUHMS U €ro CILIaBOB.

Memannwot b-2pynn

OO6mast xapakTepucTHka MeTaioB b-rpynn (moOOYHBIX MOArpyHN):
nonoxxkenue B llepuonnueckoy cucreme xumudeckux odneMmenros J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIE€HUE «IIpOBasiay AJIEKTPOHA Ha
npUMepe CTPOSHHsSI aTOMOB XpoMa, MeJiu, cepeOpa. BajleHTHbIe COCTOsSIHUSA aTOMOB
d-a7IeMEHTOB, CTENEHH OKHCJICHHUS AaTOMOB B COCIMHCHHSX. 3aBUCHUMOCTb
KHACJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THUAPOKCHJIOB METAUIOB OT 3HAYCHMS
CTENIeHU OKMCIIEHUSI DJIEMEHTAa B COCIMHEHUHU (HAa MpUMEpPE COCAMHEHUH Xpoma).
[TepBoHauanbHbBIE IPEACTABICHUSI O KOMIUIEKCHBIX COSUHEHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTENeHU OKucieHus. OOiue KpaTkue
IpeACTaBICHU O (PUBMYECKUX M XUMHYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aUMOJEICTBUE C KUCIOTAMU-OKUCIUTENSIMU), 00 UX OKCUIAX, THAPOKCUIAX U
coJisix, ux npumeHeHuu. [IpeacTtaBinenus 06 aMMHAYHBIX KOMILIEKCax cepedpa u
menu. KauecTBeHHbIE peakiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIEHUS. XapaKTepUCTHKA (GU3UUECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHUE, aM(POTEepHbIE CBOMCTBA OKCHIA U THAPOKCHIA.
KauecTBeHHbIE peakliy Ha KATHOHBI LIMHKA.

XKene3zo: cTpoeHHe atoma, CTENEHU OKHCIECHUS. HaxoxkIeHwe B MpUpOJE.
dusnyueckrue U XMMHYECKHE CBOMCTBA XkKeje3a, IpUMEeHeHue. buonoruyeckas posib
xenesa. Oxcunpl, ruapokcuasl u comu xkenesza (II) m xenesa (III), ux cocras,
CBOWCTBa W TonydyeHue. KadyecTBEHHbIE peakIMd Ha KAaTHOHBI jkene3za (2+) u
xenesa (3+). UyryH u ctainb — CIuiaBbl kele3a. [[pou3BOACTBO YyryHa M CTall.
DKoJornyeckue npoOIeMbl, CBI3aHHbBIE C METAILTYPTrUYECKUMHU MTPOU3BOACTBAMU.

DKCNEPUMEHTAIbHOE U3YUEHHUE BEILIECTB U SIBJICHUIA:

O3HaKOMJICHHE C oOpasllaMu METAIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMU;

MOJEINPOBAHUE METALUIMYECKON KPUCTALUIMYECKON PELIETKY;

WU3YyUYCHUE B3aUMOJICWCTBHS METAJUIOB C BOJOW, C pacTBOpaMHM COJIEU U
KHCJIOT, UCCJEA0OBaHUE MPOIIECCOB 3JIEKTpoJin3a pactBopoB xyopuaa meau (II) u
noauaa Kaius, KOppo3ul METAIIOB;

U3y4YeHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KallblIUSA W HATPUSA C
BOJIOM, X TUAPOKCUIOB — C OKcusioM yraepoaa (IV) u kucinoramu;

U3y4YeHUE CBOMCTB KapOOHATOB U FUAPOKAPOOHATOB KaJbLIUs, )KECTKON BOJIBI;

M3YUYEHHUE TIPOLIECCOB TMOJYYEHHS] THUAPOKCUIOB Kejae3a, MUX XUMHYECKUX
CBOMCTB;



M3YyUYEHUE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbIIMS, aTFOMUHMS, ITMHKA, Xkene3a (2+) u xenesa (3+), menu (2-+);

HaOJII0JICHUE U OMMCAaHME OKpAIIMBaHMS I[JIAMEHU MOHAMH HATpUs, Kajaus U
KaJbIU;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA AIIOMUHUS, THIPOKCHUIA
xpoma (III) u ruapokcua unMHKa;

pEllIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHele MeTauibl U UX
COEIMHECHUSD.

XuMHS U OKpYKaLIas cpeaa

BemecTtBa 1 marepuanbsl B IOBCEIHEBHOW XHU3HM 4YeJIOBEKa. BakHeuue
BEI[ECTBA W MaTepHalibl, 00JaCTH WX MPUMEHEHUs. be3ornacHoe HCoyb30BaHHE
BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. [lepBas momoIs Mpu XUMHUUYECKUX
0’KOrax U OTPABIICHUSAX.

HoBbie MmaTtepualibl U TEXHOJIOTUU. [[pUHIUTIBI «3€TE€HONU XUMUN.

OCHOBBI DKOJIOTMYECKON TPaMOTHOCTH. XHUMHUSI U 3JI0pOBbE. 3HAUYCHUE
U3Y4YaeMbIX XMUMHYECKHX JJIEMEHTOB U MX COCIUHECHHMU i1 (PYyHKIIMOHUPOBAHMUSI
opranusma 4enopeka. [ToHsaTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl. DKOJIOTHYECKHUE MPOOIJIeMBI,
CBSI3aHHBIE C COCAMHECHUSMHU YTIIIepoa, a30Ta, Cephl, TIKEIBIX MeTAIUIOB. [loHATHE
o IIJIK. Poibs XxuMuu B pelieHrnn SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalIbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpolecca
0o0pa30BaHus KUCIOTHOTO JOXIs, U3yUYeHHUE €0 BO3JACHCTBUS HA MAaTEPUAIIBI.

IloBTOpeHne u 00001IeHHMe 3HAHMI OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIaCCOB

[Tepnoauueckuit 3akoH u [leprnoanyueckas cucreMa XMUMAYECKUX 3JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH B IEPUOJAX U TPYIIAX.

CrpoeHue BelecTBa B TBEPJOM, KUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMHUYECKONU CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMUYECKOU
PELIETKN U BUJA XUMUYECKOU CBA3H.

Knaccudpukanusa XuMUYECKUX pEaKIUid 1O Pa3IUYHbIM  IPU3HAKAM.
[Iporno3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IMPEACTABICHUM XWMHUYECKOM KHUHETUKH H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluu B pacTtBopax. I maponus coner. Peakuun okuciieHus -
BOCCTaHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIJIOT, OCHOBaHMM M coJed B CBeTe NpeAcTaBiIeHUNA 00
ANEKTPOIUTUYECKOM  AUCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mescnpeomemmunie cea3u

Peanuzanusi MeXIpeIMETHBIX CBs3€d NpPU HM3yYEHUH XUMHHM B 9 Kiacce
OCYLIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATHH, TaK U MOHATHUMA, IPUHATHIX B OT/AEJIbHBIX €CTECTBEHHBIX HayKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJIEHHE (MPOLECC), HAYYHbIN (DaKT,
rUMNoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiacCU(UKalus, MNEPUOAUYHOCTD,
Ha0JIIO/IEHUEe, HKCIIEPUMEHT, MOJEIMPOBAHUE, MU3MEPEHHE, MOJEIb, TEXHOJIOTHs,
MaTepHabl.

®uzrkKa: BEIIECTBO, TeNO, (U3MUECKHE BEJIMYUHBI, €IUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJTMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSIHHUE
BEIIECTBA, CTPOCHHE TIa30B, JKUJIKOCTEH U TBEPABIX (KPUCTALIIMYECKUX) Te,
KPUCTAINTMYECKAs pelIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAHTHI, PaJIMOAKTUBHOCTb, ajbda-, 6eTa- 1 raMMa-u3ydeHue,
ANEKTPUUECKUI 3aps]l, TPOBOJAHUKH, MMOTYNPOBOIHUKH, TUIIEKTPUKHU, COITHEUHBIN
CIIEKTp, pa3jiokeHre O0eoro cBeTa B CIEKT.

Bbuonorus: skocuctema, ouocdepa, poTocuHTE3, MpOLECCH OOMEHA BEILECTB,
MUHEpaJIbHbIE yIOOpPEHUs,, MHKPOIJIEMEHTBl, MaKpOdJEMEHThl, IUTATEIbHbIC
BEIIECTBA.

I'eorpagusa: armocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOJBI,
HOJIE3HBIE HCKONIaeMble, TOIUIMBO, BOJHBIE PECYPCHI, IUIaHETa 3eMJIsL.

Texnonorus: CTPOMTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SIIICTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHOMN MPOMBILIUIEHHOCTH, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI IIPOTPAMMBI 10 XVMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATENIbHON JESITEIbBHOCTU 00pa30BaTEIbHONW OPraHU3aliid B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAMM W
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAyYHOMY W HMCTOPUYECKOMY HACJIEIHI0, MOHMMAHUE 3HAYECHUS XUMUYECKOU
HAYKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B PA3BUTUU SKOHOMUKH
Poccun u cBoero peruosa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYpHl B
pa3HOOOpa3HON COBMECTHOM JCSATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIlecce yueOHOU U
BHEYYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJACHUE W TOCTYNKUH CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
MTOCTYIIKOB;

3) popMuUpPOBAHUA HIEHHOCTH HAYYHOI' O MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE IJIS
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE LIEHHOCTH HAY4YHOTO MO3HAHUS AJIA Pa3BUTHUS KaXJAOr0 YeJIOBEeKa
U TPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJM M MECTa HAayKu «XUMUS» B
CUCTEME Hay4HbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTUUYECKOU CPEAO;

MO3HaBaTeIbHA MOTHBAlUS M HHTEPEC K OOYUYEHHIO, TOTOBHOCTh H
CHOCOOHOCTh K CaMOPa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIleHUH C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KM3HCHHBIX CUTYyaIUIX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIECHHS K TPYAOBOM JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNIOBEKAa U K MCCIIEIOBATEIbCKON 1eATeTbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

pa3BuTHE MHTEpeca K MmpodeccusiM, CBI3aHHBIM C XMMHEH, B TOM YHUCIE K
npodeccusiMm HayuyHO# cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIu3allii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyILeCTBOBAHUS,

MOBBIIIEHUE YPOBHS DKOJOTMYECKON KYyIbTYpbl: MNPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalolllel Cpe/bl; OCO3HAHUE TJIOOAIBHOTO XapakTepa HJKOJIOTHUYECKHX
npoOJieM U TMyTel MX penieHus; ClIOCOOHOCTh MPUMEHSTh 3HAHUS, IMOJydaeMble
OpU U3yYEHUH XUMHUH, Uil PELICHUS 3a7ad, CBA3AHHBIX C OKPYXKAaKOIIEH cpenoi;
AKTUBHOEC HEIPUATHUE JECHUCTBHUM, IPUHOCAIIMX BpEI OKPYXKAIOIIEH Cpele;
OCO3HAHHE CBOEH POJIM KaK TpaKJaHWHA U TTOTPEOUTEIN B YCIOBHUSIX B3aUMOCBSI3H
MPUPOJTHOM, TEXHOJOTHYECKOM M COLHUAIBHOM CpEI; TOTOBHOCTh K YYacCTHIO B
MPAKTUYECKOM JESATEIbHOCTH 3KOJIOTHYECKON HAIPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IIO
XHUMHH OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHSITHHI, OTPaX)aIOIINX
MaTepualibHOE €IUWHCTBO MHUpa W Mpolecc Mo3HaHMsS (BEIIECTBO, CBOMCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHKaTUBHBIMH, PEryJIATUBHBIMU), BAKHBIMU  JUJIA MOBBILLICHUS
3O PEeKTUBHOCTU OCBOEHHSI COAEpKAHUS ydyeOHOro mnpeamera, (QopMHUpPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh WX MCMOJIb30BaTh B y4EOHOM, MO3HABATEILHON U COLUATIBHOM
MPAKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHSI MCIOIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI HPU OCBOCHUU
3HAHUU: PACKPHIBATh CMBICT XUMUYECKUX MOHATUN (BBIACIATH UX CYIIECTBEHHBIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 000011aTh, BBHIOMpPATh OCHOBAHUS IS KJIacCUPUKALMK U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
NPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXAY OOBEKTaMH HU3YUYCHHS; CTPOUTH
JIOTUYECKUE PACCYXKJICHHS (MHAYKTUBHBIC, JCAYKTHUBHBIE, TIO aHAJIOTHH);
npeaiaraTb KpUTEPUU U BBISBIIATH OOIIME 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B
M3Yy4aeMbIX Tpoleccax U SIBICHUSAX; MTPOBOJUTHh BHIBOABI M 3aKIIOUCHUS; YMEHUS
OPUMEHATh B TMPOIECCE TMO3HAHUS TMOHATHUS (NIPEIMETHBIE M METanpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUM 3HAK (CUMBOJI JIEMEHTA), XUMUYECKasl
dbopmyna U ypaBHEHHE XUMHUYECKON peakIuu — MpH PEIICHUH YYeOHBIX 3a/1ad; C
Y4€TOM JTHUX MOJEIBHBIX MPEACTABICHUN  XapaKTepU30BaTh H3ydacMble
XUMHUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKIINH.

ba3oBble mucciexoBare/ibCKue AeCTBUA (METOAbBI HAYYHOI0 IO3HAHUS
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOU U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IMOCTABJIECHHBIE BOIPOCHI B KadyeCTBE HHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u GopMyIHpoBaTh MPoOJEeMYy, ONPENeaTh IeIb W 3aJ1aud, COOTBETCTBYIOIIHE
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
W OCYIICCTBIISITh €€ IMPOBEPKY; YMEHHS IPOBOIUTH HM3MEPEHHUS HEOOXOIUMBIX
MapaMeTpoOB, BBIUYMUCICHUS, MOJCIMPOBAHUE, HAOMIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJICIOBAHUSI, COCTABJISITh OTYET O MPOACIaHHON padoTe;

Pabora ¢ undgopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WHPOpMaAIUK (HAy4IHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MIHTepHeTa); aHanM3upOoBaTh HH(POPMALIMIO U KPUTUYECKU OLICHUBAThH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
MH(pOpMAIMIO, 3HAYMMYIO JJI peuieHus y4eOHOU 3a/layu; yMEHUs NPUMEHSTH
paznuyHble METOAbl W (POpMyNIHMpOBATH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMaIi, HEOOXOAMMOM JUIsl BBIIIOJHEHUS YYEOHBIX 3a/Jay; HCIO0JIb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U JpYrue
(GopMbl); YMEHMsI MCIOJb30BaTh Hay4YHBIM S3bIK B KayeCTBE CPEACTBAa pabOThI C
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKU M CUMBOJIBI, (OpMYIbl, aOOpeBUATYpPbI, HOMEHKIIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIC YUeOHbIe 1eHCTBHSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYECHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEILHOCTU B
YCTHBIX U THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pE3YNIbTATOB BBHIMOJHEHUS XMMHYECKOTO SKCIepUMEHTa (HCClie0BaTEIbCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaJIora U
(1) TUCKYCCHU 3a7iaBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKa3bIBATh UCH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIITIOBasi KOMMYHHUKAITHS):

y4acTBOBaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThl, OMpPENENSATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMINbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
NEUCTBHSI C JCUCTBUAMHU JPYTHX WICHOB KOMAaHJbI, ONPEAEIATh KPUTEPUHU IO
OIICHKE KayeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBaHUSA IO3UIUNA, y4acTBOBAaTh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICHCTBUS.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

OBnaseHne YHUBEpPCATbHBIMH YYCOHBIMH PETYISTUBHBIMU JICHCTBUSMU
BKJIFOYAET PAa3BUTHE CAMOOPTaHU3ALMU, CAMOKOHTPOJS, CaMOKOPPEKLIHMH, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauM (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU MiIu
UCCJEIOBATENbCKOM  3aJaud; HAa  OCHOBE  MOJYYEHHBIX  pe3yJbTaToOB
dbopmynupoBaTh 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHAJNMU3UPOBATH PE3YyJIbTAaThl: COOTHOCUTH CBOM JEHUCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHalIn3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OOIee COJepkKaTeabHOe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXIY
co00Mi, YTO TO3BOJISIET PEaTU30BBIBATh YIIyOJEHHOE HM3YYeHHE KaK B pamMKax
OTACNBHBIX KJIACCOB, TaK M B paMKax peaju3alud WHIUBUIYaJbHBIX
00pa3oBaTeIbHBIX TPAEKTOPHUIA, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. 1o 3aBepiieHMH peanu3alid MPOTPaMMbl YIIIyOJICHHOTO YPOBHS
oOydJaromuecss CMOTYT JIeTallbHee OCBOWTH Marepuaj, OBJIAACTh PaCIIUPEHHBIM
KPYTOM IOHSTHI U METOOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOCO0OB ACHCTBUM, crenupUUecKux I TPeIMETHOU
obnmactu «XWMHUS»; OCHOBHI HAYYHOTO MBIIIJICHUS, BUJIBI JESITCIBHOCTH IIO
MOJIYYCHHUIO HOBOTO 3HaHMs, €ro HWHTEPHpeTalud, MpeoOpa3OBaHUIO M
NPUMEHCHHIO B PAa3UYHBIX Y4YE€OHBIX W peabHBIX JKU3HCHHBIX YCIIOBHSIX;
oOecrieurBalOT BO3MOXKHOCTh YCIEITHOTO OOyYeHHMS Ha CIEAYIOIIEM YpPOBHE
o0Opa3oBaHUs.

K xonmy oOyuenuss ¢ 8 knacce y oOydwaromierocs OyayT chOpMHUPOBaHbBI
CIICIYIONUE TPEIMETHBIC pPe3yabTaThl HW3YYCHHS XUMHH Ha YIIyOJCHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX TIOHSTHH: aToM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METallJl, HEMETa/ll, ajuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJIHAsT U HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBasi JI0Jsl XHMMHYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KMCIIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIH OKCHUJZl, aM(OTEpHBIH THUAPOKCHUI, XUMHUYECKas peakKuus,



KJaccuuKalus peakiuii: peakiuu COCIUHECHUS, PEaKIUU Pa3lioKEeHUs, peaKiuu
3aMelIeHUs, peaklnuu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; SIpO aToOMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIApHAs U HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBS3b, HWOH, KaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJisI BEIIECTBA
(mpolleHTHasT KOHIIGHTpAIMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTaHOBUTEIH, OKHCIICHUE 151 BOCCTAHOBJICHHE, OKHCIIUTEIIBHO-
BOCCTAHOBHTEIILHBIC PEAKI[MU, METO/] AJICKTPOHHOTO OaaHca;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHUM U
OPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (pOPMYJI BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKIIUU;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo (opMyram, BUJIbI XUMHUYECKOM
CBs13U (KOBJICHTHOW ¥ MOHHOW ) B HEOPraHUUECKUX COCTMHEHUAX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, l[lepmomnueckoro 3akoHa [[. WM. MeHueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHH, 3aKOHA ABOTaJIpo U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOJaxX
NO3HAaHMS, B TOM YHUCJIE DSKCIEPUMEHTAIBHBIX W TEOPETUYECKUX METOMAX
UCCJIEOBAHUS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKIU;

NEMOHCTPUPOBATh TOHUMAHHE [EPUOJUYECKON 3aBUCHUMOCTH CBOMICTB
XUMUYECKHUX JIEMEHTOB OT UX NoyioKeHus B [lepuoguyeckoii cucreme:

ONMMCHIBATh W XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoamueckoii
CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas nmoArpymnma (A-
rpymma)» u «nodounas noarpynma (b-rpynma)y, «maasie IEpruoab» U «OOJbIITNe
[IEPUOIBD»;

COOTHOCHTH 00O3HauYEHUs, KOTOpble UMEIOTcs B Tabmuie «llepuogmueckas
cucrema xumuueckux anemeHroB J[. WM. MenneneeBa»y, ¢ 4UCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
sqipa, o0IIee YMCII0 AICKTPOHOB U PACTIPEICIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3h TMOJIOXKEHUs JiieMeHTa B llepuoamueckoil cucreme ¢
paclpenesieHueM J3JIEKTPOHOB MO JSHEPreTUYECKUM YpPOBHSM, IOJYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

KJIaCCU(UIIMPOBATh XWMHUUYECKHE OJJIEMEHTBhI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKHUE peaklnu (110 YUCIy U COCTABY YYAaCTBYIONIMX B PEAKIIMU BEILIECTB, O
TernoBomMy g dexry);



XapaKTepu3oBaTh (ONMUCHIBATh) (U3MYECKUE M XHMHUYECKHE CBOWCTBA
MPOCTBIX U CJIIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJBI, OOLINE XUMUYECKHUE
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJICH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPXKIAsi MPUMEpPaMU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAa U BOJLI B MPUPOJHBIX IMPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO’KHOE HUCTIOJIb30BAHHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHAITh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX
COCTaBa M CTPOCHHMS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpAIlICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOTO AJIEMEHTa B COSTMHECHUH,
MacCOBYIO JOJIF0 XMMHYECKOr0 3JIeMeHTa 1o (opMylie COCIMHEHUS, HAXOJUTh
npocTeninyo (GopMyy BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBa B PacTBOpPE, MOJSPHYIO KOHIIEHTPAIUIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEaKIINH;

IPUMEHSATh OCHOBHBIC OTIEpAIlMd MBICIUTEIBLHON NESATEIHPHOCTH — aHalu3 |
CUHTE3, CpaBHEHME, 0000IeHNne, CUCTEeMAaTU3aInIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX ~CBsI3€Ml — 11  M3y4YEHUS CBOMCTB BELIECTB W
XUMHYECKUX PeaKklUid, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpeHne, MOJACIUPOBAHUE, DKCHEPUMEHT (pealbHBId U MBICICHHBIA) — s
OCBOCHHUS Y4EOHOTO COICPIKAHUS;

pacKpeIBaTh  CYIIHOCTh IPOIIECCOB  OKUCJIEHUS M  BOCCTAHOBJICHHS,
COCTaBIIAITh YPaBHEHUS MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIIHil
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBS3M MEXIY peajbHO HAOMI0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIpYTUX y4eOHBIX MPEIMETOB;

coOmomaTh mpaBwia  Oe3omacHoW — paboTel B yabopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKOM TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHIO U COOMPAHUIO
razoo0pa3HbIX BelIeCTB (BOAOPOAA M KHCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
OMpENICICHHOW  MaccoOBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 Mo TemMe «OCHOBHBIE KIJIACCHI HEOPraHHUYECKUX
COCIMHCHUIY,;



JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIIEH yMeHUs 0€30MacHOro oOpamieHus ¢ BEIIeCTBAMHU, MCIOJIb3yeMbIMU
B MOBCETHCBHOMW JKM3HU, a TAK)KEe 3HAHWE TIPABWII TIOBEJICHHSI B IEIIAX COCPEKCHHMSI
310POBbs M OKPYKAKOLIEH CPEBI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst Oynyt c(opMHUpoOBaHbI
CIICMYIONINE TIPEIMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUU Ha YrIyOJECHHBIM
yYpOBHE:

PaCKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHUOH, AaHUOH, DJIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHUCJICHHUS, XUMHUYECKasi peakius, TEIioBoi »(PeKT peakiuuu, MOab, MOJISPHBIHI
00BbEM, pacTBOp;

BJIEKTPOJUTHI, HEIJICKTPOJIUTHI, JIEKTPOIUTUUECKAS] AUCCOLUAIUSA, PEAKIIUN
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEaKIuH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBHUTEID,
OKHCJIEHWE W BOCCTAHOBJICHHE, DJIEKTPOJU3, aIoTpornus, amMQpOTEPHOCTD,
XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKas), MEKMOJEKYISIPHbIE
B3aUMOJEHCTBHS (BOJOPOJHAsl CBs3b, CHIIbI BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUS, KPUCTATMYECKHUE peleTKd (MpUMUTHUBHAs KyOuyeckas, oOBEMHO-
LHEHTPUPOBaHHAs KyOuyeckas, IPaHEEHTPUPOBaHHAS KyOHnueckas,
reKcaroHajbHas IJIOTHOYIAKOBAaHHAsI), KOPPO3Us METaUIOB, CIUIABBI; CKOPOCTh
XUMUYECKOW peaklny, KaTalu3, XUMUYECKOE PABHOBECHE, DIIEMEHThl XUMUYECKOM
TEPMOJUHAMUKHU KAK OJTHOW U3 TEOpETUYECKUX OCHOB xumuu; [1JIK;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX MOHITUH U
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUM BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIUKY JUIsl COCTaBJICHUS (OPMYIN BEUIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

ONpPENEATh BaJCHTHOCTh W CTEIEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEQMHEHUSAX PA3JIMYHOTO COCTaBa, IMIPUHAICKHOCTh BEMIECTB K ONPEACICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BHUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOHM, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSX, 3aps] HOHA IO
XUMUYECKOW (hopMmyle, XapakTep cpellbl B BOJHBIX PAcTBOpAaX HEOPraHHMYECKUX
COEMHEHUH, TUIl KPUCTALUIMYECKOW PEIIETKH KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHHE:

OMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy lleproamdeckoit
CHCTEMBbl XUMHYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATUA «A-rpynna» u «b-
IPYIIay, «Majble MEPUOb» U «OOJIbIINE MEPUOIBIY;



OOBSICHAITh CBSI3b TOJIOXKEHMsSI d3JeMeHTa B llepuoguyeckoir cucreme ¢
pacnpeneieHueM SJEKTPOHOB IO SHEPreTHYCCKUM YPOBHSIM, MOAYPOBHIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

BBIJICTIATH OOIME 3aKOHOMEPHOCTH B M3MEHCHHUM CBOWCTB AJIEMEHTOB U UX
COCTMHECHUHN (KUCIOTHO-OCHOBHBIX M OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB W THIIPOKCHUIOB) B TpeleiiaX MaJlbIX NMEPHO0B M TJIABHBIX MOATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

PacKphIBaTh CMBICIT TCOPHH JIEKTPOJIUTHUECKON TUCCOIMAIH, 3aKkoHa ['ecca
U €ro CIICJICTBUH, 3aKOHA JCHCTBYIOIIUX MacC, 3aKOHOMEPHOCTCH H3MEHEHUS
CKOPOCTH XHMHYECKOW PEaKIUW, HAMpaBICHUS CMENICHUS XHMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (aKTOPOB;

KJIaCCU(UIIMPOBATh XWMHUYECKHE JJICMCHTBI, HCOPTaHWMYECKUE BEIIECTBA,
XUMHYECKUE Peakiuu (10 YUCIy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 110
TEIUIOBOMY 3((EKTy, MO arperaTHOMy COCTOSIHHIO PEarcHTOB, 1O H3MCHCHHUIO
CTCTICHCH OKHCIICHUS XWMHYCCKHX JJIEMEHTOB, 1O OOpPaTUMOCTH, 1O YYacCTHIO
KaTaan3aTopa);

XapaKTepru30BaTh (OMUCHIBATH) OOIMME XWMHYECKHE CBONCTBA BECIIECTB
Pa3IUYHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH, MOJATBEPXKIas 3TO OIMHCAHHUEC
npuMepaMyd  MOJIEKYJISPHBIX W  HOHHBIX  ypaBHEHUW  COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YPABHEHUS : SJICKTPOJUTUUECKOMN JTUCCOIMALINK KUCIIOT, IIeIouen
U COJIel; TIOJTHBIE W COKpAaIlleHHbIE YpaBHEHHS pEaKIUii HOHHOTO OOMEHa;
peakiui, TMOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXIY
BEIIIECTBAMH PA3IUNYHBIX KJIACCOB;

pacKpbhIBaTh  CYIIHOCTh IMPOIIECCOB THJAPOJIHM3a COJIEH TOCPEICTBOM
COCTaBJICHUS KPaTKUX MOHHBIX W MOJIEKYJISPHBIX YPaBHCHUN pEaKIUi, CYITHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIIPHBIX ~ PEAKIMA  TIOCPEICTBOM  COCTAaBJICHHUSI
AJICKTPOHHOTO 0ajaHca ITUX PEaKIINA;

IpeACKa3bIBaTh XapaKTep CPeabl B BOJAHBIX PACTBOpaX COJIEH;

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MYECKHE H XHMHYCCKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, TpaduT, anmas, KpeMHHi, 60p, a30T, dhocdop,
cepa, XJop, HATPUd, Kalluil, MarHui, KaJIbIAW, ATFOMUHHUH, KEI€30, MEJlb, IIUHK,
cepeOpo) u 00pa3oBaHHBIX MMM CJOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJI, cepoBoiopon, okcuabl yriepoxa (I, 1V),
kpemuus (IV), azora (I, II, I, IV, V) u docdopa (IlI, V), ceprr (IV, VI),
CepHHUCTas, cepHas, a30THasA, ¢GocdopHas, yroiabHas, KpPEMHHEBAas KHCIIOTHI,
okcuabl U Tuapokcuabl metamioB [A—IIA-rpynn, amomunus, meau (II), nunka,
xenesa (II u 11D));



MOSICHATh COCTaB, OTAEIbHBIC CIOCOOBI IMOJYyUYEHHUS U CBOMCTBA CIOMKHBIX
BEIIECTB (KUCIOPOACOAEpKAIIME KHUCIOTHI XJOpa, a30TUCTas, OOpHAs, YKCycHas
KHCIIOTBI U MX coiin, ranorenubl kpemuus (IV) u dochopa (III u V), okcun u
ruapokcu xpoma (III), mepmanranar kanus;

OIMMCHIBATH POJIb BAXXHEHIITNX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTraHU3MBbI, IPUMECHECHHUE B PA3JIMYHBIX OTPACIIIX SKOHOMHUKH,
WCTIONIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTEPHAJIOB M TEXHOJIOTHA;

IPOBOJIUTh PEAKIIUH, TMOATBEPKAAIONINE KAYeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB, Paclo3HaBaTh OMBITHBIM IyTEM COJIEPKalfecs] B BOIHBIX PacTBOpax
WOHBI: XJIOpHUI-, OpoMua-, Moaua-, cyiabdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbduT-, Cyabpua-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTIOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+),
ITUHKA;

OOBSICHATHh M MPOTHO3UPOBATh CBOMCTBAa BAXKHEUIINX M3Yy4aCMbBIX BEIICCTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMECHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOXKHOCTH MPOTCKAHUS XUMHUYCCKUX NPEBPAIICHUN B Pa3IMUHBIX
YCIOBHSIX HAa OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHMHUYECKON KHHETHKH U
TEPMOJIUHAMUKH;

BBIUUCTSATh OTHOCUTEIBbHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa M0 (opMylie COSIMHEHHsS, MaCCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOpPE, MOJBHYIO JOJK XUMHYECKOrOo »JJeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMIO BeIlecTBa B pPAacTBOpPE, HAXOAMTH
IpoCTeNIyo (hOpPMyYITy BEHIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUUYECKUX PEaKIUi C y4eTOM HEJI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOrO0 BBIXOJA MPOAYKTA, 3HAUEHHS TEIJIOBOTO
s dekra peakiyu, onpeaessiTh COCTaB CMECEH;

cobmomaTe TpaBuia  Oe3omacHOM  pabOTBl B JA0OpaTOpuu  IpHU
WCIIOJIb30BAaHUM XUMHUYECKON TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEHIECTBAMHU B COOTBETCTBUUM C WMHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYCHHIO U COOUPAHHIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka W YIJIEKUCIOTO Tra3a) W PEIICHUIO
DKCIIEPUMEHTATBHBIX 3a/lad [0 TeMaM Kypca, MPEACTaBIATh Pe3yIbTaTh
sKcIiepuMeHTa B (OopMe BBIBOAOB, TOKA3aTENbCTB, TPAPUKOB, TAOIUI U BBISIBIISITH
AMIHUPUYECKHE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIE OIEpAIlii MBICTUTEIHHOU JEATEIBHOCTH (aHAIHU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHEe, CUCTEeMaTU3allii0, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBS3€H) MPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJaMU MMO3HAHMS (HAOIIOJEHUE, U3MEpPEHNE,
MOJICIIUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN );



NpUMEHATh  MpaBuia  Oe3omacHOro  oOpamieHuss € BEIIECTBAMH,
UCIIOJIb3yEMbIMA B TIOBCEAHEBHOM JKU3HM, IMIpaBWia IMOBEJAEHUS B IEIAX
cOepekeHusi 370pOBbS W OKPYXKAIOIIEH NPUPOJHOM Cpeabl, MOHUMATh BpEN
(OmacHOCTh) BO3JAEUCTBHSI HA JKUBBIE OpPraHU3Mbl OINPENEICHHBIX BEIIECTB,
MOSICHATh HAa MPHUMEpPax CrocoObl YMEHBIIEHUS U MPEeJAOTBPAIICHUS UX BPEAHOTO
BO3JIEHCTBUSI, 3HAUCHHE KUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYyYEHHbIE NpelCTaBleHus O cdepax npodeccruoHaIbHOM
NEeSATENbHOCTH, CBA3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTUSIMHU, KaK OCHOBY
st TpoecCUOHAIbHOW OpPUEHTAlMU W JIJIi OCO3HAHHOTO BbIOOpa XMMHHM Kak
npoGUIBHOTO TpeIMeTa NpH MPOAOCHKEHUM OOyueHHs Ha YpPOBHE CpPEIHEro
oO1ero oOpa3oBaHus;

y4acTBOBAaTh BO BHEYPOUHOM MPOEKTHO-UCCIEIOBATENICKON N1€ATeIbHOCTH
XUMHYECKOM W XHMHMKO-3KOJIOTMUECKOW HaIMpaBICHHOCTH, NPUOOPECTH OIbIT
NPOBEJICHUS YUEOHBIX MCCIIEIOBAHUI B YCIOBUSAX 00pa30BaTEIbHbIX OpraHu3aluii,
a TaKXe opraHu3anuii (IIeHTPOB) JOMOIHUTEIBHOTO 00pa30BaHus ACTEH.
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KpPEMHUM, UX coeuHEeHUs. bop
Hroro no paszneny 33
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmuoreka [JOK
A i
3 Obmye CROKCTBA METAILIOR > https://m.edsoo.ru/7f41837c
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 15 POLL  https://resh.edu.ru/
Wroro mo pazueny 20
Paznen 4. Xumus u okpyzkaiomnas cpeaa
bubmmoreka [{OK
41 BemectBa u MmaTepuaibl B )KM3HU YEJIOBEKA. 5 https://m.edsoo.ru/7f41837c
' OCHOBBI HKOJIOTUYECKOM IPaMOTHOCTH POl
https://resh.edu.ru/
Hroro mo pazgeny 5)
Pa3nen 5. O0o0menue 3HAHUI
bu6mmoreka [IOK
51 [ToBTOpenue u 06001IeHNE 3HAHUI 5 https://m.edsoo.ru/7f41837c
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB POII
https://resh.edu.ru/
Hroro mo pazgeny 5
PezepBHOE Bpemst 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss XuMuu B )KU3HU bubmmoreka [{OK
yenoBeka. [lonsrue 06 uctopuun https://m.edsoo.ru/7f41837c
1 1 5.09.23
BO3HUKHOBEHUS U Pa3BUTHS XUMUMU. POl
XHMHS B CUCTEME HAYK. https://resh.edu.ru/
bu6moreka [IOK
Tena u BemectBa. dusnyeckue u https://m.edsoo.ru/7f41837c
2 . 1 6.09.23
XUMHUYECKHE CBOMCTBA BEIIECTB POIII
https://resh.edu.ru/
bu6mmoreka [IOK
[ToHsiTHE O TEOPETUYECKUX METOIaX
https://m.edsoo.ru/7f41837c
3 TTO3HAHMS B €CTECTBEHHBIX HAyKaX. 1 7.09.23 POIII
Hcrounnkn xumudeckoi nHopMaIum https://resh.edu.ru/
[IpakTrueckast padota Ne 1 mo Teme bubnunoreka [JOK
4 "[IpaBuna paboTsl B 1abopartopuu u 1 1 12.09.23 https://m.edsoo.ru/7f41837c
pUEMBI 0OpaIeHHs C TaO0PaTOPHBIM o POl
obopynoBanuem" https://resh.edu.ru/
bubnuoreka [JOK
Yucrele Bemniectsa 1 cmecu. CriocoObl https://m.edsoo.ru/7f41837c
5 . 1 13.09.23
pa3aciieHus cMecen POl
https://resh.edu.ru/
[IpakTuueckas paborta Ne 2 mo Teme
6 p p 1 1 14.09.23 bubnmuoreka [JOK

"Paznenenue cMeceilt (Ha mpumepe

https://m.edsoo.ru/7f41837c
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OYMCTKU NIOBApEeHHOU conn)"

POII
https://resh.edu.ru/

ATOMBI ¥ MOJIEKYJIbl. XHUMUYECKUE

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

7 19.09.23
SJIEMEHTEI POIII
https://resh.edu.ru/
bubmmoreka [{OK
[IpocThie U COKHBIE BEIIECTRA.
https://m.edsoo.ru/7f41837c
8 BemecTBa MOJIEKYISIPHOTO U 20.09.23 POIII
HEMOJIEKYJIIPHOTO CTPOCHHSI. hitps://resh.edu.ru/
bu6mmoreka [IOK
Xumunyeckas popmyina. BaneHTHOCTh https://m.edsoo.ru/7f41837c
9 21.09.23
aTOMOB XUMHYECKHUX DJIEMEHTOB POIII
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
10 3aK0H IIOCTOSIHCTBA COCTaBa BEILECTB 26.09.23
POIII
https://resh.edu.ru/
bu6mmoreka [JOK
1 OrnpeneneHre BAJIGHTHOCTH aTOMOB 110 57.09.23 https://m.edso0.ru/7f41837c
bopmynaM OMHAPHBIX COEAMHEHUI N PDIII
https://resh.edu.ru/
bubnuoreka [JOK
OtHocUTenbHAag aTOMHAas Macca. https://m.edsoo.ru/7f41837c
12 28.09.23
OTtHOocuTeNnbHAsE MOJIEKYJISIpHAs Macca POII
https://resh.edu.ru/
MaccoBas goJIsI XUMHYECKOTO dJIEMEHTA bubmnorexa [IOK
13 g 3.10.23 https://m.edsoo.ru/7f41837¢c

B COCAMHCHUN

POIII
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https://resh.edu.ru/

Briuncienus MmaccoBou 1071

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

14 XMMMUYECKOTO AJIEMEHTA 1o (opMyJie 4.10.23 POIII
coeInHe
JUHCHIA https://resh.edu.ru/
N bubnuorexa [JOK
Haxosxnenue npocreitmieit popmyis
https://m.edsoo.ru/7f41837c¢
15 BEIIECTBA II0 MAaCCOBBIM JIOJISIM 5.10.23
POIII
3JIEMEHTO
JICMEHTOB https://resh.edu.ru/
bubmmoreka [{OK
KommaectBo Bemectsa. Monb. https://m.edsoo0.ru/7f41837c¢
16 10.10.23
MonspHas macca POIII
https://resh.edu.ru/
MonbHasg I0JI1 XUMHYECKOTO dJIEMEHTA bu6mmoreka [IOK
17 B coeqnHeHnu. Haxoxxnenue 11.10.23 https://m.edsoo.ru/7f41837c
npocreiieit GopMyIIbl BEIECTBA 10 A
MOJIBHBIM JOJISIM DJIEMEHTOB
XuMHYecKue IBJICHUI. XUMUYECKas POII https://resh.edu.ru/
18 . 12.10.23
peakuus v e€ Mpu3HaKku
3aKOH COXpaHEHUsI MacChl BEIIIECTB. bu6mmoreka [JOK
19 ATOMHO-MOJIEKY/IsipHas Teopus. JKu3Hb 17.10.23 https://m.edsoo.ru/7f41837c
" gestenbHOocTh M. B. JlJomoHOCOBa
20 XUMUYECKUE YpaBHEHHUS 18.10.23 POII  https://resh.edu.ru/
bubnuoreka [JOK
21 THIBI XUMHYECKUX PEAKIIUHI 19.10.23
peart https://m.edsoo.ru/7f41837c
PacuéTel M0 XUMHUYECKUM YPaBHEHUSIM POIII https://resh.edu.ru/
22 KOJIMYECTBA U MACChI UCXOTHBIX 24.10.23

BCIICCTB WK NIPOAYKTOB PCaKIIUU
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Beluncienus 1o ypaBHeHHUIM
XMMHUYECKON PEaKLUU: KOJINYECTBA

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

23 BEII[ECTBA, MACCHI 110 U3BECTHOMY 25.10.23
KOJIMYECTBY BEIIIECTBA, Macce
pEeareHTOB WX MPOAYKTOB PEAKIIHH
bubmmoreka [{OK
. https://m.edsoo.ru/7f41837¢
24 O06o00meHre 1 cHCTeMaTH3allus 3HAHUH 26.10.23
POII
https://resh.edu.ru/
o5 Kontponsnas pabora Ne 1 no teme 71123 POIII
"BelecTBa U XHMUYECKUE Peakiun" o https://resh.edu.ru/
bu6mmoreka [IOK
Bosngyx — cmech razos. [lonstue o https://m.edsoo.ru/7f41837c
26 8.12.23
rasax. POII
https://resh.edu.ru/
bu6mmoreka [IOK
3akoH ABorajipo. MomsipHblil 00bEM https://m.edsoo.ru/7f41837c
27 9.11.23
razoB POII
https://resh.edu.ru/
N bu6mmoreka [JOK
Brruucnenus o6béMa, KoauvecTBa
https://m.edso0.ru/7f41837c
28 BEIIlECTBA raza 1o U3BECTHOMY €T0 14.11.23 POIII
KOJIMYECTBY BEIIeCTBa, 00BEMY https://resh.edu.ru/
bubnuoreka [JOK
OTHOCHUTENBHAS TJIOTHOCTH Ta30B.
. https://m.edso0.ru/7f41837c
29 BrruncieHuss OTHOCHTEIILHOM 15.11.23 POIII
TIOTHOCTH Ta308B. https://resh.edu.ru/
OOBEMHBIC OTHOIIICHUS Ta30B MPH
30 p 16.11.23 bubmuoreka [JOK

XUMHUYCCKUX PCAKIIUAX. Brrunciaenus

https://m.edsoo.ru/7f41837c
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00BEMOB ra3oB 10 YPaBHEHUIO POIII
XUMHUYECKOHN peaKiuu https://resh.edu.ru/
bubmmoreka [{OK

Kucnopon — anemeHT u npocroe

https://m.edsoo.ru/7f41837¢c

31 BemecTBo. KpyroBopot kuciopo/ia B 21.11.23 POIII
Nprpoae https://resh.edu.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41837c
2 22.11.2
3 OKcubt 3 POIII
https://resh.edu.ru/
bu6moreka [IOK
CriocoOplI OTy4eHHST KUCITOPOia B https://m.edsoo.ru/7f41837c
33 23.11.23
1a00paTOPHUH U MPOMBIIIJIEHHOCTH PO
https://resh.edu.ru/
[IpakTruueckast padota Ne 3 o Teme bubmorexa OK
https://m.edsoo.ru/7f41837c
34 "[Tonyuenue u cobnpanue KUCIOPoOa, 28.11.23 POIII
W3Y4EHUE ero CBOICTB https://resh.edu.ru/
bu6mmoreka [JOK
O30 — https://m.edsoo.ru/7f41837c
35 30H — aJUIOTPOIHAA MOAU(UKAIIHS 29.11.23 p
KHUCJI0pOJia POII
https://resh.edu.ru/
TennoBoii 3 PeKT XuMUIEeCKoi bubnunoreka [JOK
36 peaKkru, TePMOXUMUYECKUE 30.11.23 https://m.edso0.ru/7f41837c
ypaBHEHUS, IK30- U SHIAOTEPMHUECKUE o POIII
peakuuu https://resh.edu.ru/
Tomnuo. Mcnons3oBanue yris u bubnunoreka [JOK
37 MeTaHa B Ka4eCTBE TOIUIMBA. 5.12.23 https://m.edsoo.ru/7f41837c

3anH3HeHI/Ie BO3yXa.

POIII
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https://resh.edu.ru/

Beluncienus 1o ypaBHeHHUIM
XUMUYECKON PEaKIiK: KOJIMIeCTBA
BeEIeCTBa, 00bEMA, MaCChI 10

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

38 M3BECTHOMY KOJIMYECTBY BEIIECTBA, 6.12.23 POII
00BEMY, Macce peareHToB Ml https://resh.edu.ru/
MPOJAYKTOB PEAKIIH
Brruucnenust mo ypaBHEHUAM
XUMHUYECKON PEaKLUN: KOJINYECTBA bubnnorexa [JOK
39 BEIIECTBA, 00hEMA, MACCHI TTO 71223 https://m.edsoo.ru/7f41837c
HW3BECTHOMY KOJIMYECTBY BENIECTBA, POII
00BEMY, Macce peareHTOB Uin https://resh.edu.ru/
MPOJAYKTOB PEAKITHHI
bu6mmoreka [IOK
40 Boaopon — sneMeHT u mpocToe 12.12.23 https://m.edso0.ru/7f41837c
BEIIECTBO POII
https://resh.edu.ru/
CriocoOpI MmoTy4eHust BOA0Opoaa B bubmuoreka [JOK
41 1a60paToOpUH U MPOMBIIIIEHHOCTH. 13.12.23 https://m.edso0.ru/7f41837c
Hcnonb3oBaHue BOJOPOIa B KaUe€CTBE POII
TOIIMBA https://resh.edu.ru/
[IpakTnueckas pabota Ne 4 o Teme bubmmorexa [IOK
https://m.edso0.ru/7f41837c
42 "[lonydenue u coOupanue BOAOPOIA, 14.12.23 POIII
W3Yy4YEHUE ero CBOUCTB" https://resh.edu.ru/
bu6mmoreka [JOK
[Tonsitue o kucnorax u consx. Cocran https://m.edsoo.ru/7f41837¢
43 19.12.23

KHMCJIOT U COJIEN

POII
https://resh.edu.ru/



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

Beluncienus 1o ypaBHeHHUIM
XMMHUYECKON PEaKLUU: KOJINYECTBA

bubmuoreka [JOK

44-45 BeEIeCTBa, 00bEMA, MaCChI 10 20.12.23 https://m.edsoo.ru/7f41837c
H3BECTHOMY KOJIMYECTBY BEIICCTBA, 21.12.23 POl
00BEMY, Macce peareHToB WIn https://resh.edu.ru/
MPOJYKTOB PEAKIINH
. bubnuorexa [JOK
dusnyeckue cBoiicTBa Bobl. Boma B
https://m.edso0.ru/7f41837c
46 pupoJie. AHaIN3 U CUHTE3 — METOJIbI 26.12.23 POIII
W3Y4YEHUsI COCTaBA BO/IBI https://resh.edu.ru/
bu6moreka [IOK
. https://m.edsoo.ru/7f41837¢
47 XUMHYeCKHe CBOMCTBA BOJIBI 27.12.23
POII
https://resh.edu.ru/
bu6mmoreka [IOK
. https://m.edsoo.ru/7f41837c
48 CocraB ocHOBaHUM 28.12.23
PoOII
https://resh.edu.ru/
PacTtBOpBI. PacTBOpUMOCTH BELIECTB B bubnunoreka [JOK
49 BoJie. HacrwIenHuplie 1 HEHACKIIIICHHEBIE, 9.01.24 https://m.edsoo.ru/7f41837c
KOHIICHTPUPOBAHHBIC M pa30aBIICHHbBIC R POIII
pacTBOpPBI https://resh.edu.ru/
CriocoObI BEIpaKCHHS KOHIICHTPAIIMH bubnuoreka [JOK
aCTBOPOB: MaccoBas https://m.edso0.ru/7f41837c
50 P PO Ao 10.01.24 :
PacTBOPEHHOTO BEIIECTBA, MOJIIpHAs POIII
KOHLIEHTpAaIMs https://resh.edu.ru/
[IpakTuueckas paborta Ne 5 mo Teme bu6mmoreka [JOK
51 "[IpuroToBiieHNE pacTBOPOB C 11.01.24 https://m.edsoo.ru/7f41837c

OIpENENEHHON MacCOBOM 10JIer

POIII
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pacTBOPEHHOTO BEIECTBA.
[IpuroroBiieHre pacTBOPOB C
OIIPENENEHHON MOJIIPHON
KOHUEHTpALMEN paCTBOPEHHOTO
BelecTa"

https://resh.edu.ru/

Briuncienus ¢ ucronb30BaHUEM

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

52 NOHATHUSA «MaccoBas HOJIS BEIIECTBA B 16.01.24 POIII
acTBOpE»
p P https://resh.edu.ru/
Brerancienus ¢ HCob30BaHUEM bubmmoreka [{OK
53 MOHATHSI «MOJISIpHAS KOHIIEHTPALIHS 17.01.24 https://m.edsoo.ru/7f41837¢c
PacTBOPEHHOTO BEIIECTBA»
Ponp pacTBOpOB B pupoie U )KU3HA POUI https://resh.edu.ru/
yenoBeka. KpyroBopot BoJibI B
54 npupo/ie. 3arps3HeHUE MPUPOTHBIX 18.01.24
BoJI. OXpaHa U OYMCTKA TPUPOTHBIX
BOJI.
Brruncienus ¢ ucnojabp30BaHUEM bu6mmoreka [JOK
55 rpaduKOB PaCTBOPUMOCTH IS 23.01.24 | https://m.edsoo.ru/7f41837c
pacy€ToB PaCTBOPUMOCTH BEIIIECTB
56 O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUI 24.01.24 POLI  https://resh.edu.ru/
KonTtponbHas pabota 2 1o Teme bubnunoreka [JOK
57 "Bogopoa. Boxa. PacTBopsl. 25.01.24 https://m.edsoo.ru/7f41837c
OcnHoBanus"
Okcuapl: cOCTaB, KlacCH(hUKaIIH, POII https://resh.edu.ru
58 8 Puuxau 30.01.24 i :
TPUBHUAIbHBIE HA3BAHUS
IlonydeHne u XUMHYECKHE CBOMCTBA bu6nmoreka [JOK
59 ya 31.01.24 B

OKCHJIOB

https://m.edsoo.ru/7f41837c
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[TonsiTue o ruapoKCUIaAX —

POII https://resh.edu.ru/

60 OCHOBAHUSX U KHCIIOPOICOACPKAIINX 1.02.24
KHCJI0Tax
bu6mmoreka [{OK
DOu3nvecKrue U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/7f41837c
61 6.02.24
KHCJIOT POII
https://resh.edu.ru/
bubmmoreka [{OK
62 I — 202,24 https://m.edso0.ru/7f41837c
POII
https://resh.edu.ru/
bu6moreka [IOK
63 Kraccudukarust ocCHOBaHHi 8.02.24 https://m.€0500.1/71416837¢
POII
https://resh.edu.ru/
[IIémoun, UX CBOKCTBA U CITOCOOBI bubmuorexa [JOK
nony4yeHus. Hepactsopumslie https://m.edso0.ru/7f41837c
64 . 13.02.24
OCHOBAHMS, UX CBOMCTBA U CIIOCOOBI POIII
TOJTYYEHHUS https://resh.edu.ru/
[Tonsatue 06 amdpoTepHBIX bubmuoreka [JOK
65 TUAPOKCUIAX: XUMUYECKUE CBOKCTBA U 14.02.24 https://m.edso0.ru/7f41837c
nonydyenue. [Ipumenenue BaxxHenmmx POIII
OCHOBaHHI https://resh.edu.ru/
bubnuoreka [JOK
Comu: cocTaB, KinaccupuKaIms, https://m.edsoo.ru/7f41837¢c
66 15.02.24
TPUBHAIBHbIEC HA3BAHUS POIII
https://resh.edu.ru/
67 dOu3ndecKue U XUMHUYECKHIE CBOMCTBA 20.02.24 bu6mmoreka [JOK

conen. [lonyyenue coiei

https://m.edsoo.ru/7f41837c
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POII
https://resh.edu.ru/

I'enermueckas CBA3b MCKAY KJIaCCaMU

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

68 21.02.24
HEOPraHWYECKUX COCIMHEHUI POl
https://resh.edu.ru/
[IpaxTueckas padota Ne 6. Pemenue bubnuorexa [JOK
JKCIIEpUMEHTAIIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/7f41837c
69 22.02.24
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX POl
COCJTMHEHUIN» https://resh.edu.ru/
bu6moreka [IOK
Beruncnenus mo ypaBHeHHSIM https://m.edsoo.ru/7f41837c
70 y 27.02.24
XUMHWYECKOU PEaKIINH. POIII
https://resh.edu.ru/
KonTtponbras padorta Ne 3 o teme bubmorera [IOK
" https://m.edsoo.ru/7f41837c
71 OcCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 28.02.24 POIII
COCAMTEHHHT https://resh.edu.ru/
bu6mmoreka [JOK
[TepBbie MONBITKHM KIacCUpUKAITIT https://m.edso0.ru/7f41837c
72 29.02.24
XUMHUYECKUX HJIEMEHTOB POl
https://resh.edu.ru/
[TonsTue o rpynmnax CXoaHbIX bubnuoreka [IOK
3JIEMEHTOB. DJIEMEHTBI, KOTOPbIE https://m.edso0.ru/7f41837c
73 5.03.24
00pa3yroT aMmpoTepHbIe OKCHJIBI U POl
TUAPOKCUIBI https://resh.edu.ru/
[lepuoanueckuii 3akoH. OTKpbITHE bubmmorexa [JOK
74 pHO ’ P 6.03.24 https://m.edso0.ru/7f41837c

HepnonnquKoro 3aKOHa

POIII
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https://resh.edu.ru/

KopoTkonepuoaHas u
JUTMHHOTIEpUOTHAS (POPMBI

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

75 7.03.24
[Teproanueckoi CUCTEMbI XUMUYECKHUX POl
anemenToB [[.1. Meneneena https://resh.edu.ru/
bu6mmoreka [{OK
76 n 12.03.24 https://m.edsoo.ru/7f41837c
€PHOJIbI ¥ TPYIIIIHI .03. PO
https://resh.edu.ru/
bu6moreka [IOK
OCHOBHBIE CBEICHUS O CTPOCHUHU https://m.edsoo.ru/7f41837c
77 13.03.24
atomoB CoCTaB aTOMHBIX S7IEP POl
https://resh.edu.ru/
bu6mmoreka [IOK
N30TO1BI KaK pa3sHOBUAHOCTH aTOMOB https://m.edso0.ru/7f41837c
78 14.03.24
XUMHUYECKOTO JIEMEHTA POl
https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
79 DIEeKTPOHBI. DIEKTPOHHAS OpOUTAIH 19.03.24 .
POIII
https://resh.edu.ru/
bubnuoreka [JOK
OHepreTudyeckue ypoBHU U NIOyPOBHU https://m.edsoo.ru/7f41837c
80 20.03.24
aToma; s-, p-, d-opburanu POl
https://resh.edu.ru/
DNeKTpOHHBIE KOH(UTYpALIUU U bubmmorexa [JOK
P patt https://m.edsoo.ru/7f41837c
81 3JIEKTPOHHO-Tpaduueckue GopmyIsl 21.03.24

aTOMOB

POII
https://resh.edu.ru/
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CTpoeHue 3/1eKTPOHHBIX 000JI04EK
aTOMOB I1epBbIX 20 XUMHUYECKHUX

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

82 2.04.24
31eMeHTOB [leproanyeckoi cucTeMbI POl
.. MennaeneeBa https://resh.edu.ru/
3aKOHOMEPHOCTH U3MEHEHUS paanyca
aTOMOB XUMHYECKHUX JIEMEHTOB,
bubmmoreka [{OK
METAJUTMYECKUX U HEMETAITHYECKUX
. https://m.edsoo.ru/7f41837c
83 CBOJCTB 110 TpyNIaM 1 MepuoiaMm. 3.04.24 P
H3MeHeHne CBOMCTB COETMHEHUI
a https://resh.edu.ru/
XUMUYECKUX IJIEMEHTOB B TIEpUOJaX U
rpynmnax
XapakTepucTUKa XUMHAYECKOTO bubnuoreka [JOK
3JIEMEHTA 10 €T0 MOJIOKEHUIO B https://m.edsoo.ru/7f41837c
84 . 4.04.24
[Tepuonnueckont cucreme .M. POII
Meunneneena https://resh.edu.ru/
3nauenue [leprnoanyeckoro 3akoHa u bubnuoreka [IOK
85 [Teproanyueckoi cUCTEMbI XUMHUYECKHUX 9.04.24 https://m.edsoo.ru/7f41837c
SIIEMEHTOB JIJISl PA3BUTHUS HAYKH U T POIII
MPAKTUKHA https://resh.edu.ru/
bu6mmoreka [JOK
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKUX https://m.edso0.ru/7f41837c
86 10.04.24
3JIEMEHTOB POl
https://resh.edu.ru/
bubnuoreka [JOK
KoBanentHas nosisipHasi ¥ HEMOJApHAs https://m.edso0.ru/7f41837c
87 11.04.24
CBSI3b POl
https://resh.edu.ru/
b K
88 HNonnas cBsi3b 16.04.24 nommorexa [O

https://m.edsoo.ru/7f41837c
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POII
https://resh.edu.ru/

DNEKTPOHHBIE U CTPYKTYpHbIE

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

89 17.04.24
(hopMyITBI BEIIECTB POIII
https://resh.edu.ru/
bubmmoreka [{OK
Kpucrannuaeckue u amopdusbie
https://m.edsoo.ru/7f41837c¢
90 BeIEeCTBA. TUIbI KPUCTAIITNYECKUX 18.04.24 PO
PEIETOK U UX XapaKTEPUCTUKU https://resh.edu.ru/
bu6mmoreka [IOK
[IpuunHbl MHOTOOOpAa3us BEIIECTB,
. https://m.edsoo.ru/7f41837¢
91 3aBUCUMOCTE CBOICTB BEIIECTB OT 23.04.24 PO
COCTaBa U CTPOE
TaBa i CTpoCHuA https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
92 CreneHb OKUCIECHUS 24.04.24
POIII
https://resh.edu.ru/
bu6mmoreka [JOK
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
https://m.edsoo.ru/7f41837c
93 peakuu. XUMUYCCKUE AIEMEHTHI — 25.04.24 POIII
OKHUCJIUTEIN U BOCCTAHOBUTEIIN https://resh.edu.ru/
. bubnuoreka [JOK
CocraBienue ypaBHEHU
https://m.edsoo.ru/7f41837c
94 OKHMCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX 30.04.24 POII
peaKIMii, METOT AIEKTPOHHOTO OaylaHca https://resh.edu.ru/
Brruncnenus no ypaBHEHUAM bubnuoreka [IOK
95 XUMHUUYECKOHN pEaKIMu: KOJIUIECTBA 7.05.24 https://m.edsoo.ru/7f41837c

BEIIICCTBA, 00bEMA, MaCChI 1O

POIII
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M3BECTHOMY KOJIMUYECTBY BEIICCTBA,
00BEMY, Macce peareHToB Win
IIPOYKTOB PEAKLUU

https://resh.edu.ru/

bu6mmoreka [{OK
96 O0o001IeHIE U CHCTEMATH3aIUs 3HAHUH 1 8.05.24 gtgalsl:l//m.edsoo.ru/7f41837c
https://resh.edu.ru/
Kontponsnas padota Ne 4 o teme bubmorera [JOK
97 "CtpoeHue atoMa. XUMUYECKasi CBS3b. 1 14.05.24 lfltgalsl:l//m.edsoo.ru/7f418370
OBP” https://resh.edu.ru/
98 O0o01IeHrne 1 TIOBTOPEHHUE 3a 8 KJ1acc 1 15.05.24
99 O0o01IeHre 1 TIOBTOPEHHUE 3a 8 KJ1acc 1 16.05.24
100 O06o01enre 1 MOBTOPEHHE 3a 8 Kilace 1 21.05.24
101 O06o01enre 1 MOBTOPEHME 3a 8 Klace 1 22.05.24
102 O06o01enre 1 MOBTOPEHHE 3a 8 Kilace 1 23.05.24
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
ara undposbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 CTDOCHIE ATOMOB 1 https://m.edso0.ru/7f41837c
P POl
https://resh.edu.ru/
bu6moreka [IOK
[TocnenoBaTenbHOCTD 3aMOTHEHUS
N https://m.edsoo.ru/7f41837¢
2 ANIEKTPOHHBIX OpOUTaNel aTOMOB 1 POIII
MAIBIX TIEPHOIOB https://resh.edu.ru/
bu6mmoreka [IOK
OcoOeHHOCTH 3aTIOJTHEHUS
. https://m.edsoo.ru/7f41837c
3 ANIEKTPOHHBIX OpOUTAICH aTOMOB 1 POIII
OombmmX nIepHonos https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
4 CrerneHb OKUCIICHUS U BaJICHTHOCTD 1
POII
https://resh.edu.ru/
bubnuoreka [JOK
5 BILl XUMIICCKO CBA3M 1 https://m.edsoo.ru/7f41837c
i\ POl
https://resh.edu.ru/
OOMEHHBIH U TOHOPHO-aKIIETITOPHBIHA bubnunoreka [JOK
6 MeXaHU3M 00pa30BaHMs KOBAaJIEHTHON 1 https://m.edsoo.ru/7f41837c
CBA3U. MexXMOJIeKyIspHbIE POIII
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B3aUMOAEHCTBUA

https://resh.edu.ru/

THUITIBI KPUCTAININYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHHS
KPUCTAJUIMYECKUX PEIIETOK.

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

;
3aBUCUMOCTh CBOWCTB BEIIECTBA OT POII
THUIIA KPUCTAUIMYECKON PEIETKH U https://resh.edu.ru/
BHUJIa XUMHUYECKOU CBSI3U
3aBUCUMOCTb CBOWCTB BEIIECTBA OT bubmorexa HOK
N . https://m.edso0.ru/7f41837c
8 TUTA KPUCTALTUYECKON PEIIETKH U PO
BHUa XUMHUYSCKOM CBSI3U hitps://resh.edu.ru/
bu6mmoreka [IOK
9 Knaccudukanus xumuaeckux https://m.edsoo.ru/7f41837c
peaKuuii Mo pa3IMYHbIM TPU3HAKAM POII
https://resh.edu.ru/
. bu6mmoreka [IOK
DHepreTuka XUMUYECKUX PEaKITUH.
. . https://m.edsoo.ru/7f41837c
10 TennoBoii 3 HexT XuMuIecKou
POII
peakiuin https://resh.edu.ru/
bu6mmoreka [JOK
1 3 Te . . https://m.edsoo.ru/7f41837c
akoH ['ecca u ero ciencTBHs
A POII
https://resh.edu.ru/
Borurcnenust mo TepMOXUMHUECKOMY
YPaBHEHUIO PEAKIUH: TEILIOBOTO bubnuoreka [IOK
12 s dekTa XUMHUUECKOHN peakiuu 1o https://m.edsoo.ru/7f41837c

KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY MTPOpearupoBaBILEro iIu
o0Opa3oBaBIIerocs BelecTBa

POII
https://resh.edu.ru/
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IToHATHE O CKOPOCTU XUMHUYECKON

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

13
peakiuu. 3aKoH JEHCTBYIOIIMX Macc POIII
https://resh.edu.ru/
bubmmoreka [{OK
14 Dueprus aktuBanuu. [lonstue o https://m.edso0.ru/7f41837c
karanuze. ®epmenTsl. UTHrHOUTOPBHL. POIII
https://resh.edu.ru/
bubmmoreka [{OK
15 @DaKTOpBI, BIUAIOIIAE HA CKOPOCTh https://m.edsoo.ru/7f41837c
XUMHUYECKON peaKiuu POIII
https://resh.edu.ru/
bu6moreka [IOK
[ToHATHE O XNMHYECKOM PaBHOBECHH, https://m.edsoo.ru/7f41837c
16
npuniun Jle [larense POIII
https://resh.edu.ru/
®DaKTOPHI, BIUSIONINE HA COCTOSTHUE
bu6mmoreka [IOK
XUMHUYECKOTO PAaBHOBECHS.
https://m.edsoo.ru/7f41837c
17 [IporHo3upoBaHre BO3MOKHOCTH POIII
MPOTEKAHUS )EHMHIICCKI/IX https://resh.edu.ru/
MIPEBPAICHUH B PA3IMYHBIX YCIOBHUIX
bubnuoreka [JOK
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC
https://m.edsoo.ru/7f41837c
18 peakuu. BaxHbIe OKHCIUTEN U POIII
BOccTaHOBHTENU. [lepMaHTaHaT Kanus https://resh.edu.ru/
CBolicTBa IPOCTHIX BEIIECTB — bubnuoreka [IOK
19 METAJIOB U HEMETAJIJIOB, KHUCIOT U https://m.edsoo.ru/7f41837¢

coJieil — B cBeTe MpeAcTaBiIeHui 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX

POII
https://resh.edu.ru/
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peakmusx

[Ipaktudeckas padora Ne 1. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe

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

20 «OKHCIATENIHFHO-BOCCTAHOBUTEIIHHBIC POII
peakuum» https://resh.edu.ru/
Kontponsnas padora Ne 1 no teme brbmmorexa LOK
https://m.edso0.ru/7f41837c
21 «OCHOBHbBIE 3aKOHOMEPHOCTH PO
MPOTEKAHUS XUMUYECKUX PEAKITHII» https://resh.edu.ru/
PactBopenue kak gusuko- bubnuoreka [IOK
22 .
XUMUYECKUH MTPOLIECC https://m.edsoo.ru/7f41837c
DIIEKTPOJIUTHI U HEAJIEKTPOIUTHI. POII https://resh.edu.ru/
23 Teopus 1eKTPOTUTHICCKOM
JIUCCOLMAITAN
24 HNonHoe npousBeieHre BOIbI. bu6mmoreka [IOK
Boaopoanslil mokazarenb https://m.edsoo.ru/7f41837c
o5 DIEeKTPONUTHYECKAS JUCCOLMAIIUS POII https://resh.edu.ru/
KHCJIOT, OCHOBAaHUH U COJIeH
bu6mmoreka [JOK
26 PeaxIiH HOHHOTO 00MeHa https://m.edsoo0.ru/7f41837c
CBolicTBa KMCIIOT, OCHOBAHUI M COJICH POII https://resh.edu.ru/
27 B CBETE MPEJICTABIICHUNH 00
ANEKTPOJUTUYECKON JUCCOIMAITIT
28 KadecTBeHHBIC peaKkIy Ha HOHBI bubmorexa HOK
https://m.edso0.ru/7f41837c
IIpakTtuyeckas pabora Ne 2. Pemenue bubnuoreka [IOK
29 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME https://m.edsoo.ru/7f41837c

((3J'IeKTpOJ'H/ITI/ILIeCKaH AUCCOoIuaus»
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POII https://resh.edu.ru/

30 IManponus coneit
31 WonHble ypaBHEHUS THIPOIN3A COJIEH Bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
[Ipaktudeckas padora Ne 3. Pemenue POII https://resh.edu.ru/
32 9KCIEPUMEHTAJIbHBIX 33124 110 TeEME
«I'maponus coneny
Brrunciienust Maccel IpoIyKTa
peakyu 1o U3BECTHOM Macce OJTHOTO bubnnorexa [JOK
33 W3 UCXOHBIX BEIIECCTB, B3SITOTO B https://m.edso0.ru/7f41837¢c
BUJIE PACTBOPA, COJNEPKAIIETO POIII
ONPENEIEHHYIO KOHIIEHTPALINIO https://resh.edu.ru/
PacTBOPEHHOTO BEIIECTBA
KonTtpomnsnas padota Ne 2 o Teme PO
34 "DNEKTPOTUTHYECKAS TUCCOITUAITHS.
https://resh.edu.ru/
XUMUYECKUE PEaKIMu B pacTBopax"
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
35 OO6mras XxapaKTepUCTUKA TaJJOTCHOB
POIII
https://resh.edu.ru/
XUMHYECKHE CBOMCTBA raJIOrCHOB. bubmuoreka [JOK
36 XUMHYECKUE CBOMCTBA XJIOpa. https://m.edso0.ru/7f41837c
Baxwueiimve coeiMHEHUsI XJI0pa U UX POII
HaXO0XJEHUE B MPUPOJIC https://resh.edu.ru/
bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
37 Xnoposojopoa. CossHas KHCI0Ta
POl
https://resh.edu.ru/
38 IIpakTtuyeckas padora Ne 4 o reme bubnuoreka [IOK
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"[Tomyuenue CoNSTHOM KUCIIOTHI,
n3yyeHue e¢ cBoucTB"

https://m.edsoo.ru/7f41837c
POII
https://resh.edu.ru/

[ToHATHE O KHCIOPOACOAEPIKALINX

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

39 KHMCJIOTaxX XJIOpa U UX COJIAX POIII
https://resh.edu.ru/
bubmmoreka [{OK
Brruucnenus mo ypaBHeHUSIM
. https://m.edsoo.ru/7f41837¢
40 XUMUYECKUX PEAKIUH, €CITH OJTUH UX P
peareHTOB J1aH B U30BITKE hitps://resh.edu.ru/
OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB
VIA-rpynnel. CTpoeHHE U CBOMCTBA
MIPOCTOr0 BEIIECTBA CEPHI. bubnuoreka [JOK
A1 AmToTpoTIHBIE MOTU(UKAITUN CEPBHI. https://m.edso0.ru/7f41837c
Haxoxnenue cepbl U €€ COETMHEHUH B POIII
npupoje. XUMHYECKOE 3arpsi3HECHUE https://resh.edu.ru/
OKpY’Kalolle cpeibl COCTMHEHUSIMU
cephl
bu6mmoreka [JOK
42 CepoBoniopo, cTpoeHue, hpu3ndeckue https://m.edso0.ru/7f41837c
U XMMHYECKHE CBOMCTBA POIII
https://resh.edu.ru/
bubnuoreka [JOK
43 OKewabI ceph https://m.edsoo.ru/7f41837c
POl
https://resh.edu.ru/
44 CepHucras KHCIIOTa U €€ COJIH. Bubmmorexa LIOK

https://m.edsoo.ru/7f41837c
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POII
https://resh.edu.ru/

CepHas KMCJIOTa U €€ COJIU.

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

45 [TpoMBIIITIEHHOE MTOTyYEHHUE CEPHOM POIII
KHCIIOTH! https://resh.edu.ru/
Brrunciienust Maccel MpoIyKTa
peaKurH MO U3BECTHOM MACCOBO
(oOBEMHOIN) toie (%) ero BbIXOAA OT BuGorexa IIOK
TEOPETUYECKH BO3ZMOKHOTO.
. N . https://m.edsoo.ru/7f41837c
46 Brruucnenust MaccoBoit (00BEMHOI) POII
nosin (%) Bmz(ozla npozlyKTa peakuu hitps://resh.edu.ru/
10 U3BECTHOU Macce (00bEMY)
HCXOJIHOTO BEIIECTBA U MPOIYKTa
peakuuu
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
47 VA — rpynmnsl. A30T, https://m.edso0.ru/7f41837c
pacnpocTpaHeHue B MPUPOJIE, POII
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA https://resh.edu.ru/
bu6mmoreka [JOK
AmMuak, ero usnyeckue u https://m.edso0.ru/7f41837c
48 .
XUMUYECKHE CBOWCTBA POl
https://resh.edu.ru/
bubnuoreka [JOK
49 Corti aMMOHHS https://m.edsoo.ru/7f41837c
POl
https://resh.edu.ru/
50 IIpaktuyeckas padora Ne 5 o reme bubnuoreka [IOK

"[lony4yeHne aMmMuaka, U3y4eHue ero

https://m.edsoo.ru/7f41837c
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CBOMCTB" PolI
https://resh.edu.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41837c
51 Oxcuer azota (1, 11, 111, 1V, V) POIII
https://resh.edu.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41837c
52 A3zoTHcTast KUCI0Ta. A30THAsI KUCTIOTA
POl
https://resh.edu.ru/
[IpompllIIEHHOE MOJyYeHUE a30THOM
bu6moreka [IOK
KHUCJIOTHI. HUTpaThl 1 HUTPUTHI.
https://m.edsoo.ru/7f41837c
53 XUMHYECKOE 3arps3HEeHUE POIII
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU hitps://resh.edu.ru/
azoTa
bu6mmoreka [IOK
®dochop, ammoTponHble MOIUPUKALNN https://m.edsoo.ru/7f41837c
54
hocopa POIII
https://resh.edu.ru/
bu6mmoreka [JOK
Oxcugst hocdopa (111, V) u https://m.edsoo.ru/7f41837c
55
dhocdhopHas kuciaora POl
https://resh.edu.ru/
ITonatue o MUHEpaTbHBIX bubnnoreka [JOK
56 ynoopeHusx. 3arpsisHeHne https://m.edso0.ru/7f41837c
IIPUPOIHBIX BOJOEMOB COCIUHEHUAMU POIII
azoTa u pocdopa https://resh.edu.ru/
57 VYrnepon, ero aljaoTpONHbIE bubnunoreka [JOK

MOAU(UKAIIIN U CBOMCTBA

https://m.edsoo.ru/7f41837c
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POII
https://resh.edu.ru/

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

58
DKoyorn4YecKkre mpoOIeMsl, POIII
CBsI3aHHbIE C OKcuJoM yriepoaa (IV) https://resh.edu.ru/
[IpakTueckue padoTsl Ne 6 o Teme brbmmorexa [OK
" https://m.edso0.ru/7f41837c
59 [Momyuenne oxcuna yraepona (IV) n P
W3YYCHHE €r0 CBOWCTB https://resh.edu.ru/
bu6moreka [IOK
. https://m.edsoo.ru/7f41837¢
60 YroapHas KUCIIOTa B €€ COJTU
POII
https://resh.edu.ru/
[TepBoHauUaNbHBIC TIOHATHSA 00
OpPraHMYECKUX BEIIEeCTBAX KaK O bubmorexa OK
p B https://m.edsoo.ru/7f41837c
61 coenHEHUX yraepoaa. [Ipupoanabie POIII
HMCTOYHHUKH YIJICBOJIOPOIOB U MX POJIb https://resh.edu.ru/
B OBITY M MIPOMBIILJICHHOCTH
bu6mmoreka [JOK
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX
https://m.edsoo.ru/7f41837c
62 OPraHUYECKUX BEIIECTBAX — KHUPAX, POIII
0
CIRax 1 yrIeposax https://resh.edu.ru/
. bubnuoreka [JOK
Kpemuuii, ero gusudeckue u
. https://m.edsoo.ru/7f41837c
63 XMMHUECKHe cBOMcTBa. bop. bopHas
POIII
KueIoTa https://resh.edu.ru/
64 Oxcup kpemuust (1V), kpemHueBas bubmuoreka [JOK

KHUCJI0Ta, CHJIIMKAThBI

https://m.edsoo.ru/7f41837c
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POII
https://resh.edu.ru/

[Ipaktuyeckas padora Ne7. Pemenne
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TECME

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

65
«Baxueinme HeMeTauIbl U UX POIII
COeTUHEHUS)Y https://resh.edu.ru/
Brruucnenust Mmaccobl (00bE€Ma; H.Y.)
MPOAYKTa PEaKIUM T10 JJAaHHON Macce bubmorera [JOK
P yK P https://m.edsoo0.ru/7f41837c¢
66 (00BEMY) HCXOTHOTO BEIIECTBA, POIII
CcoJiep Kallero onpeacIEHH
Fleprat pedt uyIO https://resh.edu.ru/
MacCOBYIO JIOJIFO TIPUMECEi
Kontponsnas padora Ne 3 o Teme POIII
67 «Baxnennne HeMeTayuIbl U UX
https://resh.edu.ru/
COEIUHEHHUA.
OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX
DJIEMEHTOB — METAJLIOB Ha
OCHOBaHMM HX Tonoxkenus B [ICXD Eu6 OK
HOIHOTEKA
.. MengeneeBa. Metamnsl A- u b- 1
https://m.edsoo.ru/7f41837c
68 rpynn. Metayndeckas CBs3b POIII
MeTaJUTNYECKasi KPUCTAILUINYECKAsT
. P https://resh.edu.ru/
peméTrka. 3aBUCUMOCTh (PU3UIECKUX
CBOWCTB METAJUIOB OT CTPOCHHUS
KpHCTAJI-JIOB
bubnuoreka [JOK
OO01111e XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/7f41837c
69
METalIJIoOB POIII
https://resh.edu.ru/
70 O61ue crnocoObl MOTy4YeHUS bubnunoreka [JOK

MCTAJUIOB, METAJLITypIrus. CrtaBbl

https://m.edsoo.ru/7f41837c
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POII
https://resh.edu.ru/

ONeKTpoJIu3 pacIuIaBOB U PACTBOPOB

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

71 7
COJIEH KaK OJWH U3 CIIOCOOOB PO
TOAYHCHIA METAILIOB https://resh.edu.ru/
[TonATHE O KOPPO3UH METAILIOB. bubnuorexa [JOK
79 Brrunciienust coctaBa cMecei ¢ https://m.edso0.ru/7f41837c
HCIIOJIb30BAHUEM PEIIEHUS CUCTEM POl
YpaBHEHUU https://resh.edu.ru/
Meramisr A-rpynn. llenounsie bubmorexa [TOK
https://m.edso0.ru/7f41837c
73 Metaiuiel. HaxoxaeHue B mpupoie. PO
CBolicTBa MICIOYHBIX METAJIIOB hitps://resh.edu.ru/
bu6mmoreka [IOK
OKcuzbl ¥ THAPOKCHIBI HATPHUS U https://m.edso0.ru/7f41837c
74
KaJust POIII
https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edso0.ru/7f41837c
75 [lemo4yHO3EMENBHBIC METAILIIBI
POII
https://resh.edu.ru/
. bubnuoreka [JOK
Bakneiimme coeuHeHNs KaJIbIKS,
N N https://m.edso0.ru/7f41837c
76 CBOMCTBa, MpuMeHeHue. JKEcTkocTh POILI
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUSI https://resh.edu.ru/
IIpaktuyeckas padora Ne 8 o reme bubnuoreka [IOK
7 "YKECTKOCTH BOJIBI M METOBI €€ https://m.edso0.ru/7f41837c

ycTpaHEeHUs"

POIII
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https://resh.edu.ru/

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

78 ATIOMUHHK POIII
https://resh.edu.ru/
bu6mmoreka [{OK
79 AmpoTepHble cBOWCTBA OKCHIA U https://m.edsoo.ru/7f41837c
TUAPOKCHUIA ATFOMUHHUS POIII
https://resh.edu.ru/
OO6mrast XxapakTepucTuKa MeTayiioB b- bubmuorexa [JOK
80 rpyn (MoOOYHBIX MOATPYII). https://m.edsoo.ru/7f41837c
[IepBoHauanbHBIEC IPEACTABICHUS O POl
KOMIIIIEKCHBIX COeTUHEHUSX. https://resh.edu.ru/
Mens u cepebpo. IIpencraBnenus 06 bubmorera [JOK
https://m.edso0.ru/7f41837c
81 aMMMaYHBIX KOMILIEKcax cepedpa u
PO
MeaH https://resh.edu.ru/
bu6mmoreka [JOK
82 k. AMdoTepHBIe CBOKWCTBA OKCHJIA https://m.edso0.ru/7f41837c
Y TUJIPOKCH/IA IIUHKA POII
https://resh.edu.ru/
bubnuoreka [JOK
XKeneszo. UyryH u cranab — CILIaBbI https://m.edsoo.ru/7f41837c
83
Kenesa POIII
https://resh.edu.ru/
bu6mmoreka [JOK
84 Okcupl, THAPOKCUIBI U COJIH JKele3a https://m.edsoo.ru/7f41837c

(IT) u »xenesa (II)

POII
https://resh.edu.ru/
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[Ipaktudeckas padora Ne 9. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4y 10 TCMC

bubmuoreka [JOK
https://m.edsoo.ru/7f41837

85
«Baxuenime MeTajUIbL U UX POIII
COeTUHEHUS)Y https://resh.edu.ru/
Breraucnenus cocraBa cMeceit ¢
bu6mmoreka [{OK
WCIIOJIb30BAHUEM PEIICHUS CUCTEM
. https://m.edsoo.ru/7f41837c
86 ypaBHEHUI. Pa3muvHbIe THITHI —
BBEIYHMCIIEHUH 110 YPABHEHUAM
yp N https://resh.edu.ru/
XUMUYECKUX PEaKIUui
Kontponbras padota Ne 4 o teme POII
87 «Baxxneinue MeTayIbl U UX
https://resh.edu.ru/
COEIUHEHUS
bu6moreka [IOK
88 beszonacHoe MCII0Ib30BaHNE BEIECTB https://m.edsoo.ru/7f41837c
1 XUMUYECKUX PEAKIUi B OBITY POIII
https://resh.edu.ru/
89 HoBsie MmaTepuralbl U TEXHOJIOTUH. bu6mmoreka [IOK
[TpuHIUIIBI «3€EHON XUMUMY https://m.edsoo.ru/7f41837c
90 XUMHST ¥ 3/10DOBbE POII https://resh.edu.ru/
XUMHUYECKOE 3arpsi3HEHUE bubnmuorexa [JOK
01 okpyxatouiei cpeasl. [lonsarue o https://m.edsoo.ru/7f41837c
MpeebHO JTOMYCTUMON
koHneHTpamuu Bemiects (I1JIK)
DKOJOTUYECKHE MTPOOIIEMBI, POUI https://resh.edu.ru/
CBSI3aHHBIE C COeTUHEHUSIMU
92 yIiepoaa, a30Ta, Cepbl, TSHKEIBIX

MeTannoB. Pojab xumMuu B peuicHun
OKOJIOTHYCCKHX HpO6J'IeM
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[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYECKUX

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

93
3JIEMEHTOB B CBETE TEOPUU CTPOCHUSA POIII
aToma https://resh.edu.ru/
N bubnuorexa [JOK
Crpoenue BeniecTBa B TBEPAOM,
https://m.edsoo.ru/7f41837¢c
94 YKUJIKOM U Ta3000pa3HOM COCTOSTHUH. PO
Buapr xuMuueckoii cBI3u hitps://resh.edu.ru/
bubmmoreka [{OK
95 Knaccudukanus xuMmuaeckux https://m.edso0.ru/7f41837c
peaKuuii Mo pa3IMYHbIM TPU3HAKAM POIII
https://resh.edu.ru/
bu6moreka [IOK
96 XUMHUYECKUE PEAKIIMU B paCTBOPAX. https://m.edso0.ru/7f41837c
I'maponus coneit POl
https://resh.edu.ru/
. . . bu6mmoreka [IOK
CBolicTBa KMCIOT, OCHOBAHUM M COJIEH
. https://m.edsoo.ru/7f41837¢c
97 B CBETE MPEJICTABICHUN 00 POIII
ANEKTPOJUTUUECKON JUCCOIHAITIT https://resh.edu.ru/
bu6mmoreka [JOK
08 OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHHBIE https://m.edsoo.ru/7f41837c
peakuuu. IIEKTPOIIU3. POl
https://resh.edu.ru/
99 Pemennii 3aganuii u3s OI'D
100 Pemennii 3aganuii u3z OI'D

101

Permrennii 3agannit us OI'D
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102

Pemrennit 3agannii us OI'D

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

8 KUIACC

Xumus. 8 kinacc/I"abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A., AkiinonepHoe
obmectBo «M3narensctBO «IIpocBemenuey, 2022 r.
9 KJIACC

Xumus. 9 knacc/I"abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A., AkiinonepHoe
obmectBo «M3narenbcTBO «IlpocBemenue»,2022 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

8 KUIIACC
Metoaudeckoe nocodue. 8 knacc (aBropsl O. C. I'abpuensn, U. T'. Octpoymos, C.
A. Cnagko), 2022 t.

Xumus. 8 kinacc. KonTposbHBIE 1 IpoBepoUHbIe paboThl K yueoHuky O. C.
INabpuensna"- AxmeroB M.A., «IIpocBemenne»,2019 r.

9 KJIACC

Meronuueckoe nocobue. 9 knacc (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C.
A. Cnagko), 2022 r.

Xumus. 9 xknacc. KontponbHbie u mpoBepouHbie paboThl kK yueonuky O. C.
[Nabpuensna"- AxmetoB M.A., «IlpocBemenne»,2019 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru//
http://schoolcollection/
https://urok.apkpro.ru/
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