YacTtHoe 001ieo0pa3oBaTe/ibHOE YUpPeKIeHHEe
cpeaHsisi 001eodpa3oBaTesibHas mkojaa «Kpucranm»

Paccmotpena Ha 3acenanuu [Iposepena Yr1BepxkacHa

Ka(eaphl eCTEeCTBEHHO-HAYYHBIX 3amecTuTeNb IUPEKTOpa 1o [Tpukazom

JTUCIUTUTIH YBP Ne 200 ot 29.08.2025 1.
ITpoTokon Ne 1 [TopeiBaesa JIII. JrpeKkTop mIKoJIbI

oT «28» aBrycra 2025 1. Kuproxuna H.B.

C=RU, O="4OY cou "™
Kpuctann™", CN=KnptoxnHa
HaTtanbs BukTtopoBHa,
E=zu_kristall_szr@63edu.ru

l‘ ‘\ 00e5a58fc6155c12¢8

2025.08.29 17:08:20+04'00'

PABOYAS ITIPOTPAMMA
(ID 7010023)

yueOHoro npeamera « XuMus» (yriry0JieHHbI YPOBEHb)

1St oOyyaromuxcs 8 — 9 kinaccon



MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma MO XMMHUH OCHOBHOTO oOIero oOpaszoBaHus (yriyOJIEHHBIN
YPOBEHb) COCTaBJE€HA Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHUSI OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0ILIEr0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, ¢ yuerom denepanbHOi pabodeit mporpaMMbl BOCTUTAHUSI.

[Iporpamma mo xumuu pa3zpaboTaHa C 1EIbI0 OKa3aHHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNUU paboyeil mporpaMMbl O y4EOHOMY TIPEIMETY .

[Iporpamma 1Mo XuMUU Ha€T TPEACTABICHHE O LEIAX, OOIIeH CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4YEOHOTO
npeaMeTa, onpeesieT 00s13aTeNIbHOE IPEIMETHOE COIEP )KaHUE, €r0 CTPYKTYpy 1O
pasmenam W TeMaMm, pacmpeielieHne 10  KJlaccaM, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YUYEHUSI XHMHM C YYE€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKM Y4eOHOro IIpoIecca, BO3PACTHBIX
ocobeHHocTel oOywaromuxcsi. B mnporpaMMme 1O XMMHHM — YYHUTBIBAIOTCS
BO3MOXXHOCTH y4e€OHOTO TpeaAMeTa B peain3anuud TPeOOBaHWUN K TIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yyue€OHO-TIO3HABATEIbHOU  JI€ATEIbHOCTH
00y4aroIIerocs o OCBOEHUIO YUeOHOTO COJIepKaHUS.

W3yyenne XuMUUM Ha ypOBHE OCHOBHOrO o00miero oOpa3oBaHus
OPUEHTUPOBAHO HA OOIIEKYJIBTYPHYIO MOJITOTOBKY, HEOOXOAUMYIO JJI BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS MHTEIJIEKTYaJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOydYarouuxcs, Ha MNPOJOKEHHE OOYy4YeHHsl Ha YPOBHE CpEIHEro
o01ero ooOpazoBaHusl.

3HaHWE XWMHHM CIYXUT OCHOBOW JIsi (OPMHPOBAHUS MHPOBO33PCHHS
00y4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT GopMHUpyeMbIe XUMHUEH MPEACTABICHUS O MPEBPAIICHUSX YHEPTUU U
BEIIECTB B NPHUPOAE, O IMYTAX pEIICHHUsS TJIOOATBbHBIX MNPOOJIIEM YCTOWYMBOTO
pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOM, HSHEPTETHUECKOH, IPOJIOBOIBCTBEHHOM
po0IeM, MpoOIeMBI IKOJIOTHIECKON 0€30MMacHOCTH, IPOOJIEM 3PaBOOXPAHCHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CamMOpas3BUTUS |
dbopMupoBaHUsl  KyJbTYphl  JUYHOCTH  OOydaromuxcsi, uX oOmel u
(GyHKIIMOHATBFHOW TPAMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUpOBAHUE MBINUIEHUS MU TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMXxcs, HABBIKOB WX CAMOCTOSTEIBHOW Y4eOHOW JIESITeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIIbCKUX YMEHUW, HEOOXOJIMMBIX KakKk B
MIOBCETHEBHOM JKM3HHU, TaK U B MPOGECCUOHATHLHON ACSITEbHOCTH;

3HAKOMHUT CO CHEIU(GUKOW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBHI
MIPEICTABIICHUN O €TUHCTBE TMPUPOIBI M YEIOBEKA, SIBISICTCS KIFOYSBBIM JTAIlOM B



(GhOpMHPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIONUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHs B OOYYEHMHM XHMHHM OOECHEUYMBAIOTCS CHELU(PUKON
CONlep KaHUS TIPeaMeTa, KOTOPBIN SBISETCS TEAarormueckKd aJanTHPOBAHHBIM
OTpPaXECHUEM OTIPEICIICHHOTO 3TaIa Pa3BUTHS XUMHH.

YryOnéHHbIN Kype XUMUKW OCHOBHOTO OOIIIET0 00pa3oBaHUSI OPUEHTUPOBAH
HA OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbl NIEPBOHAYAIBHBIX MOHATUNA XUMUHU, OCHOB
HEOPraHWYEeCKOM XMMHUHU, OCHOBOIMOJIAraloOlUX MPEACTABICHUN 00Ied XUMHH U
OTJICTBHBIX 3HAYUMBIX IMOHATUNA OPTaHUIECKON XUMHH.

CtpykTypa coiepsKaHus MPOTPaMMBI TI0 XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa Kk e€ m3yueHuto. CopeprkaHue CKIIAJIBIBAETCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMUYECKON
peaknuu. O0Ge ATH CHUCTEMBI OPTaHW30BAHBI 1O MPHUHITUITY TMOCIEIOBATEIIBHOTO
pa3BUTH 3HAHWN HA OCHOBE TEOPETHUUCCKUX MPECTABICHUIN Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[lepnonuueckoro 3akona J{.M. MenjeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

MPEICTaBICHUN 00 SIEKTPOIIUTUYECKON JUCCOLMAIIMY BEIIECTB B pacTBOPAX;

0 XUMHUYECKOH KMHETHKE ¥ TEPMOJUHAMUKE.

B ocCHOBY TeopeTmuecKuxX 3HAHWU TOJOKECHBI SMIUPUYECKU TOTYyUEHHBIC
dakTtel. TeopeTndyeckre 3HaAHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJTHOTO YPOBHS
K JpyroMy U o0ecnedyuBaloT OO0ydYaloImUMCs BO3MOXHOCTh OOBSACHATH U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHUE M O00JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOTPAMMbl [0  XUMHUU  MPOUCXOAHUT  C
UCIOJIb30BAaHUEM 3HAHUW M3 paHee U3YYCHHBIX Y4YEOHBIX MPEIMETOB:
OKpY’)XKarouudi Mup, Ouosorus, (u3uka, mMaTeMaTuka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma oCHOBHOro 001ero oOpa3oBaHHUs TO XUMHUU (yTiyOJIEHHBIN
YPOBEHb) OpPHEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTAILHOTO XapakTepa
oOpa3zoBaHus, crnenuuku ydeOHOro mpeaMeTa W OO0EeCIeUeHHE YCIEHTHOTO
oOydeHMs] Ha CIEQylolleM ypoBHE oOpa3oBaHus. B mporpamMme mo XUMHUHU
peanu3yeTcs pa3BHUBAIOIIAs W MPAKTUYECKas HAMPABICHHOCTh OOYYCHHS XHMHH,
mupdepennnanys  oOydeHus,  BKJIIOYAIOMas  NOpOQUIBHYIO  MOATOTOBKY
OoOydJarommxcss M TMOCJIEAYIONee CaMOOTpeeIeHUE B BHIOOpPE HaAIpaBICHUS
oOyueHus B NpoPMIBHBIX KJIaccax.

Yrny6néHHoe UW3ydeHHWE XHMHHM CIOCOOCTBYeT — peaiu3anuu  3aiad



npoecCUOHaNbHON OPUEHTALMY U HAIIPABJIEHO HA MPEJOCTABICHUE BO3MOXKHOCTHU
KXIOMYy OOydYaromemycss NpOSBUTh CBOM MHTEUIEKTyalbHbIE M TBOPYECKUE
CIIOCOOHOCTM TIPU  HW3YYEHUH Y4YEOHOro TpeaAMeTa, HEoOXOIUMbIe ISt
POJIOJKEHUS 00pa30BaHus U TalbHEUIIEH TPYIOBOM IEATEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpOBEHb) TNpelHa3HauYeHa IS
UCTIOJIB30BaHUSI B 00Pa30BATEIbHBIX OPTraHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
muddepenurpoBanHoro (yriayOnéHHOro, npo(UIbHOIO) HU3YYEHHUS OTAENbHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUA.

OOpazoBatenbHble (PYHKIIUM XUMUHU, U3y4aeMON Ha YIIIyOJI€HHOM YPOBHE,
peanu3yrorcsa B mpoliecce GOpMUPOBAHUS 3HAHUN OCHOB XMMHUYECKON HAyKW Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUs, O0JAaCTH MPAKTUYECKOW NESITeIbHOCTH
YelloBeKa M OJHOTO0 W3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajada ydeOHOIo
npeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUI — BaXKHEUIIUX
(bakToB, MOHATUHN, 3aKOHOB U TEOPETHUECKHUX MOJOXKEHUMN, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO XapaKTepa, s3plka HAyKH, B TPUOOIIEHUH K HAYYHBIM
METOJaM TIO3HAaHMS TPH M3YYEHUH BEIIECTB W XHMHYECKUX PpEaKIHuH,
(GbopMUPOBAHUN U PA3BUTUH MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JIEATEIBHOCTH
U UX MPUMEHEHHWU B Yy4eOHO-TIO3HABATEIHHOM M Yy4EOHO-HCCIEeI0BATEIHCKON
JeSTeIbHOCTH, OCBOCHUM NpaBWJ 0O€30IacHOro OOpaleHus C BElIeCTBaMHU B
MOBCEAHEBHOM JKU3HU.

[enu u3yueHUs: XUMHUU OTPaXKalOT HAIIPABIEHHOCTh OOYUYCHHs Ha Pa3BUTHE U
caMOpa3BUTHUE JINYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOIIEeH KyJIbTYPHI.

N3ydyeHne XMMHUM HAIIPABJIEHO HA JOCTHKEHHUE CIEYIOUINX LEJIEH:

dbopMHpOBaHWE MHTEIUIEKTyaJlbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUH,
CIOCOOHOI a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

¢bopMUpOBaHHE  CHUCTEMBl XHMHUYECKMX 3HAHUH KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JUIsl TOHUMAaHUSI XUMUYECKON
CTOPOHBI SIBIICHUN OKPYKAIOIIETO MUPa, OCBOCHHE SI3bIKA HAYKHU;

npUOOIIEHNE OOYyYalomUXCsl K CaMOCTOSITEIbHOW —IO3HABAaTEIbHOU U
UCCIICIOBATEIbCKOM  ACSATENbHOCTH, K  HAyYHBIM  METOJaM  TIO3HaHUS,
(dbopMUpOBaHHE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K 3YUCHHUIO XUMUHU;

dbopmupoBaHue  00me  (QYHKIMOHAIBHOM W  €CTeCTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH W OILICHUBATh SIBJICHUS
OKpY>KaloIero MHUpa, WCIOJb3ys 3HAHWS U OIBIT, MOJyYCHHbIE MPU H3yUYECHUU
XUMUHU, TPUMEHATh WX TPU PEIICHHH MpoOJeM B TOBCETHEBHOW KU3HU U
TPYZIOBOH JIE€SITEIIbHOCTH;

pa3BuTHE Yy oOOydyarolmuxcsi HHTepeca K H3YyUYEeHHUIO XUMHUM U chepam
JeSTebHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAalMA K OCO3HAHHOMY BBIOOPY



COOTBETCTBYIOIIETO MPOQUJIsi U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUEeHUS;
OCO3HAHUE IEHHOCTH XMMUYECKUX 3HAHUW B KM3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSI 3KOJOTUYECKOU KYyJIbTYpbl, HENPUATUE IECUCTBUM, NPUHOCAIIMX BpPEL
OKpY>KaroLEel Cpeie U 3I0POBBIO JIFOAEH;
npuoOpeTeHre O0yYaroIUMUCS OMbITAa CAMOIIO3HAHUS, KJIFOYEBBIX HABHIKOB
(KJTFOUEBBIX KOMIETEHIIMN ), HEOOXOIUMBIX JJIsl pa3IMYHBIX BUJIOB JI€SITEILHOCTH.
Ha yriny6nénnoe u3ydyeHue yuyeOHOro npeaMera « XuMus» oTBoautcs 1o 136
gacoB B 8 1 9 kinaccax (4 gaca B HeJleni0), Bcero 272 daca 3a 1Ba roj1a 00y4deHusl.



COJEPXKXAHME OBYYEHUA
8 KIIACC

IlepBoHaYajibHbIEe XUMUYECKHE NIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW JCSITEIBHOCTU
yenoBeka. [Ipeamer xumun. Poiap XxuMuM B )KM3HH 4esoBeka. KpaTkue cBeaeHus
00 MCTOPUU BO3SHUKHOBEHHUS U PA3BUTHUSI XUMHUHU. XHUMHS B CUCTeMe HayK. Tena u
BemiecTBa. Dusznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATrpEraTHbIe
COCTOSIHMSL BewecTB. [IOHSATME O TEOPETUYECKMX M OMIMPUYECKUX METOJaX
MO3HAHUSI B €CTECTBEHHBIX Haykax. [IpeactaBieHHss 0 Hay4YHOM IIO3HAHHHM Ha
AMITUPUYECKOM YPOBHE: HAOJIOICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJISJTUPOBAHUE,
BblunclieHUE. [IpencraBieHuss 0 HaydHOM MO3HAHWUM HA TEOPETUYECKOM YPOBHE:
Hay4dHbIe (aKThl, IpoOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3pIk XuMuHU. VICTOYHUKH XUMUYECKON HH(pOopMaITuu.

[Tonsitue 0 mMeTomax paboThl ¢ XUMUYECKUMH BemecTBamu. O0opyaoBaHUe
HIKOJIbHOW XHMMHYecKou Jaboparopuu. IlpaBuia Oe3omacHoro oOpamieHus ¢
BEIECTBAMHU U Ja0OPaTOPHBIM 000PYOBaHUEM.

Uuctelie BemecTtBa U cMecH. [IpuposHbie cMecu: BO3AyX, NPUPOAHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIC TTOPOABI M MUHEPAJBI. [[oHATHE O TOMOTEHHBIX
U TeTepOreHHbIX cMecsax. CocoObl pa3aenenus cmeceit. OuncTka BEIIeCTB.

BemectBa 1 XUMUYECKHE pEaKUUM. ATOMBI U MOJICKYJbl. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie U ClOXKHBIE BEIIECTBA.
Merajuitbl u HemeTaiuibl. BemecTtBa MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOIO
CTPOCHHSL.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BemlecTB. OmnpenesieHne BaJ€HTHOCTH 3JIEMEHTOB 10
dbopmysam OUHAPHBIX COCIMHEHUN ©  cOCTaBiieHHME (QopMysl OHHAPHBIX
COCOUHEHUN IO BAJEHTHOCTH »3JIeMEHTOB. (OTHOCUTENbHAsE aTOMHAs Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTa B
coequHennn. Haxoxnenue npocreiiieit ¢opMyJibl BEIIECTBA 0 MACCOBBIM JIOJISIM
AJIEMEHTOB.

KomnuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XMMUYECKUX COCIUMHECHUN. MolsgpHas Macca CMECH BeuecTB. MoJbHas 1o
XUMHUYECKOT0 dJIeMEHTa B coeAuHeHuH. HaxokaeHue mnpocreiieid (Hopmyibl
BEIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Ou3nYeCcKue U XUMUYECKUE SBJICHHS. XUMUUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus npoTeKaHus XMMHYECKUX peaklHil. 3aKOH COXPAHEHHSI MacChl BEILECTB.
AToMHO-MoOJeKyJisipHas Teopusa. Kusznb u gestenbHocTh M.B. JlomonocoBa.



XuMUYeCKUe ypaBHEHHs. THUIBI XUMHUYECKUX PEaKIui (COeTUHEHUS, PA3JIOKEHUS,
3aMmenieHus, ooMeHa). Pacuersl Mo XMMUYECKUM YPaBHEHUSIM.

OKCIEpUMEHTAIIbHOE HM3YYEHUE BEIIECTB U SIBJICHUN. 3HAKOMCTBO C
XUMHUYECKOM TOCYyJI0i, C TpaBwiamMu padoThl B J1a0OpaTopuu W MpUEMaMu
oOpamieHus ¢ JabopatopHbIM  oOopyaoBaHueM. M3ydyeHue U omnucaHue
(¢bu3nYeCKX CBOMCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB — METALUIOB U
HeMmetayuioB. HaOmionenue ¢usmyeckux (IUiaBiIeHUE BOCKa, TasiHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIEHUE W KOHJEHCAIUs BOJIbI) U XUMHUYECKHUX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHOM MPOBOJOKH, B3aUMOJIECHCTBUE COIbI WU
MeJa C COJSHOM KuciaoToM) siBaeHud. O3HakomiieHHE ¢ oOpasliamMu BEIIECTB
KoauyecTBOM 1 wmosb. HaOmroneHue u omnucaHuWe TMPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKEeHHE caxapa, B3auMOJICHCTBUE CEPHOU KHCIOTHI C
XJIOpUIOM Oapusi, TMONy4YyeHue U paznoxeHue ruapokcuna wmeau (1) npu
HarpeBaHuM, B3auMojecTBUE >kene3a ¢ pactBopoMm conu Menu (II). Msyuenue
Croco0OB  pazdeneHuss cmeced (C  NOMOIIBI0 MarHuta, (QUIbTpOBaHUE,
BBITIAPUBAHUE, TUCTHILIALNS, XpoMaTorpadusi), TPOBEICHUE OYUCTKHA TTOBAPCHHON
conu. HabmioeHne u onmmMcaHue OMBITOB, WUTIOCTPUPYIONINX 3aKOH COXPaHCHMUSI
MaccChbl.

Baxueiiiume npeacTaBuTe M HEOPraHUYECKUX BElIECTB

[IpencraBnenus o ra3zax. Bozmyx — cmech razoB. CocraB Bo3lyxa. 3aKOH
ABorazipo. Monspubiii  00béM ra3oB. OTHOCUTENbHAsl IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTEIHHON MOJIEKYJISIPHONH MacChl Ta3000pa3HOTO BEIIECTBA 110
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IMPHU
XUMUYECKUX PEAKIUAX.

Kucnopon — sneMeHT M mpocroe BemecTBO. HaxoxkaeHuwe kuciopona B
npupoe, puzndeckue u XUMHIECKHE CBOWCTBA (PEaKIIUd TOPEHUS M OKHUCIICHHUS ).
[Iponecchl okucneHus B kuBou mnpupoae. Oxcunbl. IIpumeHenune kuciopoja.
CriocoObl MoyyeHus: KUCI0poia B JabopaTopuu U mpoMbIliuieHHOCTH. [loHsTHe 0
karasm3arope. KpyroBopor kuciopoga B npuponge. O30H — amioTpomHas
Momubukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YeHUE ISl JKUBBIX
OpraHu3MoB. PazpyiieHue 030HOBOTO CIOsI.

TernoBo#r 3h(dEeKT XUMHUECKOW pPEeaKlud, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- M JHJIOTepMHYECKHE peakuuu. Tormmmso. Mcnonb3oBanue yris u MeTaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonarue o mapHukoBoM 3dexre.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomoponaa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonydenus. [lonstue o kucnorax u coysix. Mcronp30BaHue BOAOPOAA B KAYECTBE
TOIJIMBA.

Bonma. ®usnueckue cBoicTBa BOAbl. Boma kak pactBopurenb. PacTBOpBI.



HacpilieHHbIE M HEHACBIINIEHHBIE PAaCcTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
@daxTophl, BIUAIONINE HA PACTBOPUMOCTHh TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BBIpaKEHHSI KOHIIEHTpAIIMU PacTBOPOB: MaccoBasi J0Jii paCTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHILIEHTpalnus. Poiib pacTBOPOB B MpUPOAE U B JKU3HU
YEJI0BEKA.

Xumuyeckue cBoiictBa Bojbl. lloHsitue 00 ocHoBaHusix. lloHsitue 00
MHIMKaTopax. KpyroBopor BOJbI B MHPUPOAE. 3arpsA3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA IPUPOJIHBIX BOJI.

Knaccuduxanus neopranmueckux coenunenuit. Oxcuasl. Knaccubukarms
OKCUJOB:  cosieoOpasyrouiue  (OCHOBHBbIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecoseoOpasyronme. MexayHapoaHas HOMEHKJIATypa OKCUJZIOB. TpuBHUANIbHbBIC
Ha3BaHUsA OKCUAOB. OU3NUECKHE U XapaKTEPHbIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3aMMOJEICTBHE C BOJIOM, C KHCIOTAMHU U OCHOBAHUSIMHU, C JPYTUMH OKCUAAMHU).
[lonydeHune OKCUIOB.

[ToHsiITHE O TUAPOKCUAAX — OCHOBAHUAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucmorel. Knaccudukanus kucinor. MexayHapogHas HOMEHKIATypa U
TPUBHUAJIbHBIE HA3BaHUS KUCIOT. PU3NYECKHME U XUMUYECKHUE CBOMCTBA KHUCIIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJIAMU METAJIJIOB, OCHOBAHUSMHU U COJISIMU).
Psan axtuBHoctn merasuioB H.H. bekeroma. Ilonmyuenume xucmor. Kucimorsl B
IIPUPOJIE, IPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Krnaccudpukauuss OCHOBaHM: WIENOYM U HEPACTBOPUMBIE
OCHOBaHUsA. MexIyHapOoIHasi HOMEHKJIaTypa OCHOBaHUU. TpuBHaIbHBIC HA3BAHUS
ocHoBanui. Illemoun, ux cBoiicTBa (B3aMMOJICHCTBHE C KHCIOTHBIMU OKCHIAMH,
KHCIIOTaMU U COJISIMM) M CIOCOOBI moiydeHus. HepacTBopuMble OCHOBaHMSI, MX
CBOICTBA (B3aMMOJIEHCTBHUE C KUCIOTAMHU) U CIIOCOOBI MOTy4YeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX THUAPOKCHIAX (HAa TPUMEPE THUAPOKCHUIOB ITMHKA U
ATIOMUHUSA): XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U IIEI0YaMu)
Y TIOJIyYCHHE.

Conu  (cpegHue, Kucible, OCHOBHbIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus coiiekl. dusznueckne u
XapaKTEepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeanux coseit. [lomyuenue
COJIEH.

['eHeTnueckas CBsA3b MEXKY KIaCCaMU HEOPraHUYECKUX COCIUHEHUM.

DKCIEpPUMEHTAIIBHOE U3YUEHUE BEIIECTB U SIBJICHHIA:

KOJIMYECTBEHHOE OTIPENIETIEHNUE COAEPKaHUS KUCIOPOa B BO3AYXE;

MOJIyuYeHHe, coOOMpaHue, pacClio3HaBaHUE U U3yYEHUE CBOMCTB KUCIOPO/Ia;

HAOJIIOZICHUE B3aMMOJICHCTBUSL BEHIECTB C KHUCJIOPOJOM U  YCJIOBHUH
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHHUS;

O3HaKOMJIEHUE ¢ 00pa3aMyu OKCUOB U OMMCAHUE UX CBOWCTB,;



MOJIyuYeHHe, COOMpaHue, paclo3HaBaHWE U H3YUCHHE CBOMCTB BOAOpOJAA
(ropenue);

B3auMoJielicTBUE Bojopoa ¢ okcuioM meau (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHHSI BEIIECTB C  Pa3IMYHOMN
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHON MAaCCOBOM A0JIEW PACTBOPEHHOTO
BEIIIECTBA;

IIPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHONM MOJIAPHOM KOHUEHTpALMEN
pPacTBOPEHHOI'O BEILIECTBA;

B3aMMOJICCTBHE BOJIbI C METAJIJIAaMU (HATPUEM U KAJIbLIUEM);

ONPEAEIEHUE PACTBOPOB KUCIIOT U LIEIOYEN C IIOMOIIBIO UHIUKATOPOB;

MCCJIeIOBAaHUE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydyeHue B3aumozeiicTBus okcuaa menu (I) ¢ pacTBopoM cepHON KUCTIOTHI,
KHUCJIOT C METAJJIAMH, PEAKLIUI HEUTpalnu3aluu;

MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO0 MeETajlia
JPYyTUM W3 PacTBOpa COJIH;

B3aUMOJICMCTBUE TMIPOKCUIA IUHKA C PACTBOPAMM KHUCJIOT U IIEI0YEH;

pElIEHHE DHKCIEPUMEHTAJIbHbIX 3adad 10 TeMe «OCHOBHBIE KJIACcChl
HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
yemenToB /I. U. MenaesieeBa

Crpoenue aToMoB. XuMuueckas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxKuuu.

[lepBble TOMBITKM KJIAacCU(DUKAIIMKM XUMUYECKUX 3JeMeHToB. [loHsitHe 0
rpynnax (ceMemcTBax) CXOAHBIX JIEMEHTOB: IIEJIOYHBIX U HIEJTOYHO3EMEIbHBIX
MeTajiax, TaJloTeHaX, MHEePTHBIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0pa3ytoT aM(poTepHbIE OKCUJIBI ¥ TUPOKCHIBI.

[Tepnognueckuii 3aKOH. OTtkpbITHE [Tepuognueckoro 3aKOHa.
Ilepuognueckass cucrema xumuuyeckux odnemeHroB J[. WM. Mennaeneesa.
Kopotkoneprnoanas u giuuHHOMEepuoaHas (opmer Tabmuiel «llepuogmdeckas
cuctema xumuueckux snemeHToB /. 1. MenneneeBay. [lepuonsl u rpynmsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. PaninoakTUBHOCTH.
DNEKTPOHBI. DJEKTPOHHAs OpOUTallb. DHEPreTUYecKHe YpPOBHU U TOTYypOBHHU
atoma: s-, p-, d-opOuTamu. ODJIEKTPOHHbIE KOHQPUTYpAllMM U DJIEKTPOHHO-
rpaduaeckue GHopmysbl aTOMOB. DU3WYECKUI CMBICI TMOPSIAKOBOTO HOMEpPA,
HOMEpA TeproJia ¥ rpymnibl d5eMenTa. CTpoeHHe IEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB [lepuonnueckoii cucremsl [{. . Menneneena:
pacupeneneHne SICKTPOHOB II0 JHEPreTUYECKUM YPOBHSM, IMOJYPOBHSIM U



opoutaism. @usnueckuit cmpici [lepuoanyeckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB [0 TpYNIaM M IEPHOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMUYECKUX 3JIEMEHTOB B
nepuojax M rpymnmnax. XapaKTepucTUKa XUMHUYECKOro JJIeMEeHTa 10 €ro
nonokennto B [lepnoanueckoi cucreme /1. I. Menneneena.

3nauenue [lepunoanueckoro 3axkona u [leppoanyeckoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUsA Hayku W npaktuku. . V. MenneneeB — ydeHbld U
IpaXKIaHMH.

DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHMYECKasi CBA3b.
Bunabl XUMHYECKOW CBSA3M: KOBAJIEHTHAs TMOJSpHAs CBA3b, KOBAJIEHTHAas
HEMOJSIpHAst CBsI3b, MOHHAS CBS3b. MexaHu3Mbl OOpa3oBaHMsI KOBAJEHTHOW U
MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIe (hopMyibl BemiecTB. KaTnoHbl u
AHUOHBI.

Kpucramimueckue u amopdHble BemiecTBa. THUNBI  KPUCTALIIUMYECKUX
pELIETOK: HOHHAsA, aTOMHAs!, MOJIEKYJISIpHAs M UX XapaKTEPUCTHKHU.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEH OKUCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCINUTEIbHO-BOCCTAHOBUTENIBHBIE  pEaKLHUU.
[Tpoueccbl OKHUCIEHMS W BOCCTAHOBJIEHHUS. OKHCIUTENIM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHUHN IPOCTHIX OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN 1
paccTaHoOBKa B HUX KOA((OUIITMEHTOB METOJIOM AJIEKTPOHHOTO OajaHca.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJIJIOB U HEMETAJLJIOB;

MOJICJIMPOBAHUE CTPOEHUS MOJEKYJ] IpPU IOMOIIM PHUCYHKOB, MOJEIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYIT;

IPOBEJICHUE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPBl  OKUCIHUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3JIOKECHMS, COCJUHEHU).

MesxknpeaMeTHbie CBA3H

Peanuzanusi MeXNpeAMETHBIX CBSI3€M MPU HM3yYEHUM XUMHUU B & Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJIb30BaHME KaK OOIHUX eCTECTBEHHO-HAYYHBIX
NOHATHUH, TaK U MOHATHI, IPUHATHIX B OTACJIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mue ecTeCTBEeHHO-HAYYHBIC TIOHSITHS: SIBIICHHUE (TPOIIECC), HAYUHBIN (HaKT,
TUIOTe3a, TEOpHUs, 3aKOH, aHaju3, CHHTE3, KiacCU(UKalus, MNepUOJUYHOCTD,
HaOJII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHNE, MOJIEIb.

®uzuka: SBIECHUA MNPUPOIbI, (U3HUUYECKUE SBIICHHS, BEIIECTBO, TEJIO,
dusnyeckue BENUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperaTtHble
COCTOSIHME BEIECTBA, aTOM, D3JIEKTPOH, NPOTOH, HEWTPOH, HOH, MOJIEKYJIa,
CTPOEHME Ta30B, KHUAKOCTEH U TBEPAbIX (KPUCTAIIIMYECKUX) TEJ, IIEKTPUUECKUIN
3apsijl, KOJIMYECTBO TEIUIOTHI.



buonorus: 6uocdepa, porocunTes, mpoueccbl 0OMEHA BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE TOPOJIHI,
[I0JIE3HbIE UCKOIAeMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOJCTBO, XUMHUIECKHE TEXHOJOTHH, CBIPhE,
KOHCTPYKIIMOHHBIE MaTEpPHAIIBI.

9 KUIIACC

BemecTBo U XMMHYECKAs] peaKUMs

[ToBTOpenue u yriyOjeHHe 3HAHUHA OCHOBHBIX pa3lelioB Kypca 8 Kiacca.
Crpoenune aromoB. (CBoiicTBA aTOMOB  XHMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIC U Ka4eCTBEHHBIE XapaKTepUCTUKU (panuyc,
ANEKTPOOTPULIATENBHOCT, DHEPIUs MOHM3ALIUN). [locnenoBaTenbHOCTH
3aIlOJIHEHUSI DJIEKTPOHHBIX OpOHTanell aToMOB MajblX MeprogoB. OcoOeHHOCTH
3aMOJHEHUsI  DJEKTPOHHBIX  opOuTanel  aToMOB  OOJNBIIMX  TEPUOJIOB.
Ileprognyeckass cucremMa XUMHMYECKHMX DJJIEMEHTOB B CBETE€ IPEACTABICHUU O
ctpoeHnr aroma. CTEneHb OKHCIEHUS M BaJEHTHOCTh. IIpeacraBieHune o
MIEPUOANYECKOMN 3aBUCHUMOCTH CBONCTB XUMHYECKUX AJIIEMEHTOB
(371EeKTPOOTPULIATENBHOCTb, OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA,
KHCIIOTHO-OCHOBHBIE CBOKCTBA OKCHJIOB U THIPOKCUOB) OT CTPOEHHUS aToMa.

Crpoenne BemiecTBa. BemiectBa B TBEpIOM, JKHUIKOM M Ta3000pa3HOM
COCTOSIHUM. BHIBI XMMHMUYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HEHoJspHas,
NoJiApHasA); OOMEHHBIH W JIOHOPHO-aKLENTOPHBIA MEXaHU3M O00pa3oBaHUs
KOBAJICHTHOU CBSI3H.

MexMmoleKyJsipHble B3auUMOJACHCTBUS (BOAOpOJHAs CBS3b, CUibl BaH-mep-
Baanbca). Tunbl KpUCTANIMYECKUX PEUIETOK — aTOMHAasi, MOHHAs, METaJNTMYeCcKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUA. 3aBUCUMOCTb CBOMCTB BEILIECTBA OT
TUIA KPUCTAJUIMYECKOM PEMIETKUA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTM  IPOTEKAHMSI  XUMHUYECKHUX  PEaKLUi.
Knaccudukanus XuMAYECKUX PEaKIUi MO PA3TUYHBIM MpU3HAKaM (M0 YUCITY U
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TerioBoMy 3ddexTy, o
U3MEHEHUIO CTENEeHEel OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO PEarupyromuX BEIECTB).

DONeMeHThl XMMHYECKON TEPMOJAMHAMUKH. OHEpPreTMKa XHUMHUYECKHX
peakuuii. TeruioBod 3PdekT XUMUUECKOW peakiuu. JK30- U SHIOTEPMHUUECKHE
peakuuy, TEpMOXMMHMYECKHME YpaBHEHUs. 3akoH l'ecca W €ro crueacTBus.
Brruncnenus no TEpMOXUMHYECKUM YPABHEHHUSIM.

[loHATHE O CKOPOCTM XUMHUYECKOW PEAKIHUHU. 3aKOH JIEUCTBYIOIIMUX Macc.
@akTOphl, BIUSIOMINE HA CKOPOCTh XMMHUYECKON peaklMu. JHEPrusi aKTUBAIUU.
[Tonsitue o katanmze. depmentsl. UTHTHOUTOPEI.



[ToHsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illatenbe. VYciaoBus cMmeneHus
XUMUYECKOro paBHOBecHs. DakToOphl, BIMSIONINE HA COCTOSSHUE XHUMHYECKOIO
paBHOBecusa. [IporHo3upoBaHHE€  BO3MOXKHOCTH  MPOTEKAHUS  XUMHUYECKHUX
NPEBPAILICHUI B PA3JIMYHbBIX YCIOBUSAX HAa OCHOBE MPEJICTABICHUNA 00 M3YUYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOIMHAMHUKH.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKkuu. OKuCIUTENBHO-
BOCCTAaHOBUTENBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHHU
OKHCIieHUs. BaxHble okucautenu W BoccTaHoBuTenu. Ilepmanranat kanus
(xapaktepuctuka). CocTaBlieHHE YpAaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiLuii ¢ UCMIOIb30BAHUEM METOA 3JIEKTPOHHOTO OaaHca.

DNEeKTpoauTHYECKas Jauccoluanusi. XUMHYECKUE pEeaKIUh B pPacTBOpax.
Teopus SJAEKTPONUTUYECKONM  Aucconmanuu. PacTBopeHue Kkak  (PU3MKO-
XUMU4YecKkui npouecc. [loHsAaTre 0 ruapatax U KpUCTAIIIOTUIPATaX. DIEKTPOIUTHI
U HEdNeKTponuThl. KaThoHbl, aHMOHBI. MexaHu3M AUCCOIMALMA BELIECTB C
pa3NMYHBIM BUJOM XHMMHYECKOH CBs3u. CuibHbIE H Ci1a0ble AIIEKTPOJIUTHI.
CrerneHp qucconyanuy, KOHCTaHTa aucconuanuu. MloHHOe nmpownsBeneHue BOJBL.
Bonoponubsiii  nokazarenb. MHAuKaTOpbl. ONEKTPOIUTHYECKAS IHCCOLMALUSA
KHCJIOT, OCHOBAHUM U COJICH.

Peakiiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUs peaKIUi HOHHOTO OOMEHa.
MonexkynsipHble, IOJHBIE U COKPAIEHHbBIE MOHHBIE YPaBHEHUS peakuuil. CBOMCTBA
KHCJIOT, OCHOBaHUW M COJE€d B CBETE€ NPEACTABICHUU 00 AIEKTPOIUTHUYECKON
aucconuannu. KauecTBeHHbIE peaKIUU HA OHBL.

I'maponus comnei. MloHHBIE ypaBHEHU THAPOJIM3A COJICH. XapaKkTep CPelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCHEPUMEHTAIBHOE HW3YYEHUE BEIIECTB M SIBICHUI: O3HAKOMJIEHUE C
MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPTraHMYECKUX BEIIECTB — METAJLIOB U
HeMeTasuioB (rpadurta U aamasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIUU OT BO3IEUCTBUS
pa3nuyHbIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMHUECKUX PEAKIIMIA;

MCCIIEJOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIpoLiecca AUCCOLMALNAN
KHCJIOT, IIEJI0YEH U COJICH;

MIPOBEJICHNUE ONBITOB, WLIIOCTPUPYIOIIMX IPU3HAKA MPOTEKAHUS pPEAKLIH
MOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BhIJACICHHUE Ta3a, 00pa30BaHUE BOJIbI);

NpPUMEHEHHE MHAUKATOPOB (JIakMyca, MeTUIopaHxa U (¢eHondraienHa) s
ONIPEAEIIEHUS XapaKTepa CPeAbl B PACTBOPAX KUCIIOT, OCHOBAHUN U COJIEH;

MIPOBEJCHNUE  OMBITOB, WUIKOCTPUPYIOIIUX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3II0KEHHUS, COSUHEHU );



pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX
pEaKUnil Ha UOHBIL;

pElIEHHE SKCHEPUMEHTAIBbHBIX 3a7ady 1o Temam: «OKHUCIUTENIbHO-
BOCCTAaHOBUTENbHbBIE peakuun», «l'maponus conei», «DIEKTpoJIUTHYECKAs
JTUCCOLIAALIS.

HeMmeTaJibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka HemeTauioB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBHIX BEIIECTB, auIOTponus. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIE CBOWCTBA HeMeTauioB. CpaBHHUTENbHAs XapaKTEpUCTUKA
COCIMHEHU HEMETAILIOB.

OO6mias xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne W (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUUYECKHE CBOMCTBA Ha IIpUMEpE  XJopa
(B3aUMOJEHCTBUE €  MeTaulaMH, HEeMeTalUlaMH,  BOJOW,  IIeJI0YaMu).
XmopoBonopon. CoinsgHas  KHACIOTa, XHMHUYECKHE CBOMCTBA, IIOJY4YCHHE,
MpUMEHEHue. JlelicTBHE XJopa H XJOPOBOJOpPOAA HA OPraHU3M YEJIOBEKA.
Baxuenmme xjgopubl W UMX HaxoxJaeHue B npupoae. Ilonsatue o
KHCJIOPOJICOJIEPKAIIUX KACIOTaX XJI0pa U UX COMSIX.

VVIA-rpynmel. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEPHbIE CTENEHU
okucienus. CTpoeHrue U pU3nYecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPOAA U
cepbl. AJUIOTPOINHbIE MOJU(PUKALKUKA KUCIOPOJa U cepbl. XMMHUUYECKHE CBOMCTBA
cepbl (B3aUMOJEHUCTBUE C HEMETAUIaMU, METAJJIaMHU, KOHIIEHTPUPOBAHHBIMU
a30THOM M cepHOoM kucinotamu). CepoBoAOpoJ, CTpoeHue, (usnveckue u
XUMHUYECKHUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHTENIbHbIE CBOMCTBA). OKCHIbBI
CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHAOB. CEpHHUCTasl KHUCIOTAa U €€ COJU.
Cepnass kucimoTa, (QU3NUECKHMe W XUMUYECKHE CBOWCTBa (00mue Kak
MpEeACTaBUTEN Kiacca KuUciIoT u crnenududeckue). Conu CepHON KHUCIOTHI.
XUMHUECKHE PEaKIINH, JeKalIhe B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOTy4YeHus
cepHOM KUCHOTHI. [IpencraBieHuss 0 XUMHUYECKOM NPOU3BOJICTBE U CBA3AHHBIX C
HuUM npodeccusax. [IpuMeHeHne cepHOW KUCIOTHI U Cysb(aToB. KauecTBeHHbIE
peakiuu Ha cyJabput-, cyabdua- u cyinbdar-annonsl. HaxoxaeHue cepsl u ee
COEOUHECHUN B NpuUpoAe. XHUMHYECKOE 3arpsA3HCHUE OKPYKAIIECH Cpeasbl
COCIMHEHUSAMH Cephbl (KUCIOTHBIE JTOXIM, 3arpsi3HEHHUE BO3yXa), CIOCOOBI €ro
pEAOTBPAICHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A3oT, pacnpocTpaHeHue B Mpupojie, GU3NYecKne U XMMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBUE C METajUIaMH, BOAOPOJOM, Kuciopoaom). KpyroBopor azora B
npupojie. AMMHak, ero (U3MUEeCKue M XHUMHYECKHE CBOMCTBA (OKHCIEHUE,



OCHOBHBIC CBOWCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHE B
JabopaTopud W TPOMBIIUICHHOCTH. OH aMMOHWS, JTOHOPHO-aKIETOPHBIN
MexaHu3M ero ooOpazoBanusa. Conu aMMOHHUA, MX (U3HUECKHE U XHUMHUYECKUE
CBOICTBa (pa3jioKEHUE U B3aUMOJCHCTBUE CO IIEJI0YaMH), NPUMEHEHHE.
KauectBennas peakuusi Ha uoHbl amMoHus. Oxcunbl azora (I, II, III, IV, V).
AzoTucTtas KkucioTta. A30THas KUCIIOTa, €€ MoJy4eHne, (GU3nIecKrue U XUMHUECKHE
cBoMcTBa (0OIME€ KaK TMPENCTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npUMeHEeHHnEe. XHUMHYECKUE PEaKINH, JISKAIUe B OCHOBE IMOJYYEHHUS a30THOU
KHUCIIOTHI B IPOMBINIEHHOCTH. HuTpatsl 1 HUTpuThl. KauecTBeHHBIE peakiuu Ha
HUTpAaT- U HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYX alolleh cpeibl
COCIMHECHUSMH a30Ta (KUCJIOTHBIE MOXAHW, 3arpsA3HCHHE BO3MyXa, IOYBBI M
BOJIOEMOB).

®ochop, ammorponubie Momupuranmuu pochopa (Oenmbiii M KpacHBIM
dbocdop), puznueckue U XMMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C METaIaMH,
KHUCJIOPOJIOM, TJIOT€HAMH, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHOU KUCIOTaMH).
Oxcuasl pochopa (III, V), dochopHas kucmora, Pu3NYECKUE U XUMUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peakius Ha (ocdar-uonsl. [IpencraBienus
o rajgorennaax ocdopa (II1, V).

[lonsitTue o0  MHHEpanbHBIX  yAOOpeHUsiX. A30THbIE, (HoCchOpHbIE,
KOMILJIEKCHbIE yA00peHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYXaloleh Ccpeabl
coeIMHEHUsAMH a30Ta u docdopa.

OO6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHHUS.

VYraepon, amnorpornHbie Moaudukanuu (rpadur, anMas, QysiepeH, rpadeH,
HAaHOTPYOKHU), (U3MUYECKUE U XUMHUYECKHE CBOMICTBAa MPOCTHIX BELIECTB
(B3aMMOJEHCTBYE C META/UIaMH, HEMETa/UIaMH, KOHIICHTPUPOBAHHBIMH a30THOW U
cepHoit kucinoramu). [lonsitue 06 amcopOuuu. KpyroBopot yriepoaa B mpupoe.
Oxcuppl yriepojia, ux pu3nuecKre U XUMHUECKHEe CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTaHU3MBI, MOJIYYCHHE W MPUMEHEHHEe. DKOJIIOTUYECKrEe MpoOIeMbl aTMOC(eEpHl,
cBs3aHHble ¢ okcugoMm yruepona (IV). VronbHas kuciora u ee coiu, HUX
bu3nYecKue W XMMUYECKHE CBOMCTBA, MOJydeHHWE M MpuMeHeHune. KapOoHaTHI,
TUAPOKApOOHATHI, WX CBOWCTBa. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIUIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHaYaTBHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yTIepoJia: YIJIeBOMOPOALl (METaH, dTaH, dTUJICH, aIleTHICH), dTAHOJI, TJIMIICPUH,
yKcycHasi kucnota. [IpupoHbie UCTOYHHUKHU YTIEBOAOPOJIOB (Yroiib, IPUPOIHBIN
ra3, HeQ)Th), MPOAYKTHl X MEPEPadOTKU, UX POJb B OBITY U MPOMBIILICHHOCTH.
[TonsiTHE O OMOJOTUYECKUA BaXKHBIX OPTraHUYECKUX BEIIECTBaX — JKMpaxX, OelKax,



yIJIEBOJAAX — W MX POJM B KU3HM 4YENOBEKA. EJMHCTBO OpraHHYecKUX H
HEOPraHWYECKUX COCTMHECHUMU.

Kpemuuii, ero ¢usmyeckne u XMUMHYECKHE CBOWCTBA (B3aMMOJICHCTBUE C
MeTalIaMH, KUCJIOPOJIOM, YTJIEpOJOM, rajoreHaMu), MOJydYeHUe U MPUMEHEHHUE.
Ponb kxpeMuus B ipupoje u texnuke. Oxeun kpemuus (IV), kpemHueBas Kuciaora,
CIWJIMKAThI: (DU3UYCCKUE M XUMHUYCCKHE CBOWCTBA, MOJYYCHHUE W MPUMEHEHUE B
OBITY M MPOMBIIUICHHOCTH. BaxkHellne CTpOUTENIbHbIE MaTepHallbl: KepaMHKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobdiemMbl 6€30macHOIO MCIOIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B OBCEHEBHOM KU3HHU.

bop. OcobennocTtu ctpoenus aroma. OO0mye npeacTaBieHus 0 GU3NIECKUX
Y XUMHAYECKUX CBOMCTBax. bopHas kuciora.

DKCIEPUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJIICHUIA:

O3HAKOMJIEHHUE C 00pa3aMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAOIUX (U3UUECKHE M XUMHUYECKHE CBOMCTBA
TaJIOr€HOB U UX COCIUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIMi Ha XJIOPHUA-, OpPOMU- U MOAU]I-UOHBI U
HaO0JII0ICHHUE MPU3HAKOB UX MPOTEKAHMUS,

O3HAKOMJIEHUE C 00pa3liaMu CEPhI U €€ MPUPOIHBIX COCTUHEHUI;

HaOmoieHHWe  mpolecca  oOyriMBaHUsL — caxapa 1O JIeWCTBHEM
KOHLEHTPUPOBAHHOM CEPHOM KUCIIOTHI;

M3YUYCHHE XUMUYECKUX CBOWCTB pa30aBI€HHON CEPHOU KUCIIOTHI;

MPOBEICHNE KA4YEeCTBEHHBIX PEAKIUWA Ha CynbQuA-, CyIbPuUT- U Cyibdar-
MOHBI U HAOJIOICHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE C (U3MYECKMMU CBOMCTBaMHU a3oTa, (ochopa u wux
cCoeMHeHU, 00pasmamMu a30THBIX U (GOCHOPHBIX YA0OpPEHUH;

noJiydeHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB aMMHaKa,
M3YUYEHHE CBOMCTB COJIEH aMMOHHUS;

MPOBEJICHNE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
docdar-noHsl U H3yuEeHUE MPU3HAKOB UX MPOTECKAHMS,

W3YUYCHHE B3aUMOJEHCTBHS KOHIICHTPUPOBAHHOM a30THOU KHUCIIOTHI C MEJIBIO,
CBOMCTB (poCHOPHOM KUCIOTHI H €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMU KPUCTALNTMYECKUX PEHIETOK aiamasa, rpadura u
dbynnepeHa, ¢ IpoLeccoM aacopOLMKU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOIa3a;

MOJIyYeHHE, COOMpPAHKE, PACIIO3HABAHUE M M3YUYEHHE CBOWMCTB YIJIEKUCIIOTO
rasa;

MIPOBE/ICHUE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT- U CHJIMKAT-UOHBI U
M3YUYCHHE MPU3HAKOB UX MPOTECKAHUS;



M3YUYCHHE B3aUMHBIX NMPEBPAIICHUI KapOOHATOB U TMAPOKapOOHATOB;

O3HAKOMJICHHE C oO0pa3liaMd TPHUPOJHBIX KapOOHATOB W CHIMKATOB, C
MPOAYKIMEN CUIIMKATHON ITPOMBILIJIEHHOCTH;

pellIeHue SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxxHeime HeMeTallIbl U UX
COETUHECHUSD.

MeTaJLibl 1 MX COeIMHEHUS

OOmue cBoiictBa MetauioB. OOmas XapakTEpPUCTHKA XHUMHYECKUX
AJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM MX ToyioxkeHus B [lepuonnueckoit cucreme
xuMHu4deckux asemMenToB 1. . MenaeneeBa u ctpoeHus: atomoB. Metamisl A- u b-
rpynn. CTpoeHuEe MNpOCTHIX BEUIECTB — METaUIOB. MeTajuindeckass CBsI3b WU
MeTaNIMYeCcKasi KpUCcTauInuecKas pemerka (IpUMUTUBHAsA KyOudeckas, 00bEMHO-
LUEHTPUPOBAHHAS KyOuueckas, IpaHEeEHTPUPOBAHHAS KyOudeckas,
reKcaroHajbHas IUIOTHOYIMAKOBAaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOICTB
METAJUIOB OT CTPOCHHUSI KPUCTALIOB. ODJICKTPOXUMHYECKUN psii HaMpsHKEHUM
MeTamioB. OOIIMe XUMHYECKHE CBOKMCTBA MeTauioB. O01IKe crnoco0bl MOIyYeHus
METAJIJIOB, METAJUTYPIUsi. DJIEKTPOJIU3 PACILIaBOB U PACTBOPOB COJIEH KaK OJUH U3
Croco0OB TONy4eHHs MeTauioB. [loHATHE O KOpPpPO3WM METauIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYyH, AIOPATIOMHHUH,
OpoH3a). [IpuMeHeHne METaNIOB U CIUIABOB B OBITY U MPOMBIITUICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie MeTamabl: nonoxkeHue B llepuoanyeckoil cucreMe XMMHUYECKHUX
snemeHToB JI. 1. MeHneneeBa, CTpOCHUME MX aTOMOB, HaXxOXJECHHUE B MPUPOJE.
®duznyeckre U XUMHUYECKHE CBOWCTBA (HA MpUMeEpe HATPUS U Kajusl), MOJTyUYeHue.
OKcuIbl ¥ TUIPOKCUBI HATPUA U Kaius. [[puMeHeHre menoYHbIX METAIOB U UX
coequHeHu. buonornueckas posib HaTpUA U KaJIusl.

[Ilenoyno3emenbHbIE METAJUIBI MArHUM W KaJbLUWW: TIOJOKEHUE B
[Tepuognueckoit cucreMe xumudeckux 3neMeHToB JI. M. MenueneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B NpUpojie. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanplusl. BakHelnime coelMHEHUs KalblMsl W MarHus (OKCHJ, TUIPOKCHI,
COJIM), CBOWCTBA, NpuMeHeHue. JKecTKOCThb BOJbI M CIOCOOBI €€ YyCTpaHEHHS.
KpyroBopot kaib1usi B IpUPOJE.

AmmoMuHUN: TIosioxkeHue B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. N. MengeneeBa, CTpoeHHME aToma, HaxOxJeHHE B Ipupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA aFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
anmtomunus. [[puMeHeHne aTtOMUHNS U €r0 CIIJIABOB.

Memannut b-ecpynn

OOmast xapakTepucTHKa MeTauioB b-rpynn (moOOYHBIX MOATPYII):
nojnoxxkenue B Ilepuomnueckor cucreMe xumuueckux diemeHtos . .
MeHieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJI€HUE «IIPOBaJIay AJIEKTPOHA HA



puMepe CTPOSHUSI aTOMOB Xpoma, MeJid, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-371eMEHTOB, CTENEHU OKHUCICHHUS AaTOMOB B COCJIMHEHUSX. 3aBUCUMOCTH
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METANIOB OT 3HAYCHUS
CTENIEHU OKMCIICHHUS JJIEMEHTA B COCJIMHEHUU (HA MpUMEPE COCAMHEHHI Xpoma).
[lepBoHauanbHbBIE MIPECTABICHUS O KOMIUJIEKCHBIX COSIUHEHUSIX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTeNeHU okucieHus. OOIne KpaTkue
npeAcTaBieHus O (U3UYECKHMX W XUMUYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOJICMCTBUE C KHUCIOTAMHU-OKHCIUTEIAMH), 00 UX OKCHAAX, THAPOKCHUAAX U
coJisix, ux mpumeHeHuu. [IpeacraBieHuss 06 aMMHUAYHBIX KOMIUIEKCax cepebpa u
Meu. KayecTBeHHbIE peakIMi Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHUEe aToMa, CTENEeHb OKUCEHUsI. XapaKTepUuCcTUKa (GU3NYECKuX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIC CBOMCTBA OKCHIA U TUAPOKCHIA.
KadecTBeHHbIE peakIIu Ha KaTUOHBI IMHKA.

Kenes3o: cTtpoeHne aToma, CTENEHH OKuUcCieHusA. HaxoxaeHue B mpupone.
dusnyeckre U XMMUYECKUE CBOMCTRBA >KeJie3a, MpuMeHeHue. buonornueckas poib
xenesza. Oxcuapl, rugpokcuasl u conu skeneza (II) u xenesza (III), ux cocras,
CBOMCTBa U ToiiyuyeHue. KauecTBEHHbIE peaKlMU Ha KaTHOHBI jkene3a (2+) u
xene3a (3+). UyryH u cranp — cIuiaBbl skene3a. [[pon3BoJCTBO YyryHa W CTalu.
DKonoruyeckue npoodIeMbl, CBI3aHHBIE C METALTYPTUYECKUMHU TPOU3BOJICTBAMHU.

DKCIEpUMEHTAIBHOE U3YUEHUE BEILIECTB U SIBJICHHIA:

O3HAaKOMJICHHE C o0pa3llaMu METAJIOB U CIUIABOB, UX (PU3NUECKUMHU
CBOMCTBaAMU;

MOJIEJIMPOBAHNE METAJUINYECKON KPUCTATUIMYECKON PELIETKY;

M3YUYCHHE B3aMMOJECHCTBUS METAJUVIOB C BOJIOM, C pACTBOpPAMHU COJEU H
KHCJIOT, UCCJIEIOBAaHUE MPOIIECCOB 3JIEKTpoJin3a pacTBopoB xyopuaa meau (II) u
noauaa Kaius, KOppO3UH METAIIOB;

U3y4eHUEe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KallblIUs W HATPUA C
BOJIOM, UX TUJPOKCUAOB — ¢ okcuaoM yriepoaa (IV) u kucnoramus;

H3YUYEHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIbIIMS, )KECTKON BO/IBI;

M3YUYCHHE IPOILIECCOB IMOJIYUYECHHUS] TUIAPOKCUIOB Kele3a, UX XUMUYECKHUX
CBOICTB;

M3Yy4YCHHE IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMN HA MOHBI (MarHusl,
KaJIbLIMs, aJTIOMUHMS, [IUHKA, jkene3a (2+) u xenesa (3+), menu (2+);

HaAOJIIOZICHUE U OMKMCaHUE OKpalllMBaHUs IJIAMEHU MOHAMU HATpUs, Kalus U
KaJIbITUS;

uccieqoBaHue aM(pOTEPHBIX CBOMCTB THUIPOKCHA ATIOMHUHUSA, THAPOKCHUAA
xpoma (III) u ruppokcuaa HMHKA;

pEeLIEHHE IKCIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BakHeWllne MeTalyibl U UX
COCTMHEHUS.



XuMHs M OKPYKAOLIAA cpeaa

BemecTtBa u Marepuaibl B MOBCEIHEBHOW XHU3HM YEJIOBEKa. BaxHenmne
BEIIIECTBA W MaTepHajbl, 00JaCTH MX NMPUMEHEHHs. be3omacHoe HCIOb30BaHUE
BCIIECTB M XHMHYECKHUX peakiuii B ObITy. [lepBas moMonis mpu XUMHYECKHX
0’KOrax U OTPABJICHUSAX.

HoBbie maTtepransl 1 TEXHOJIOTHH. [[pUHIMIBI «3€T€HON XUMUN.

OCHOBBI DKOJIOTMYECKOM TPAaMOTHOCTH. XHMMHUS W 3J0pPOBbE. 3HAUYEHUE
M3Y4aeMbIX XUMHUYECKUX JJIEMEHTOB M WX COCAMHECHHH Nl (yHKIIMOHUPOBAHUS
opranu3ma denopeka. [IoHsITHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHNE OKPYIKaroIel cpeibl. DKOJOTHUYECKHE TTPOOJIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTIIEPOJa, a30Ta, CEPBI, THKEIbIX MeTauI0B. [loHsTHE
o IIJIK. Poip XuMuu B pellieHUH 3KOJIOTHYSCKHUX MPOOIIEM.

DKCIEPUMEHTAIbHOE M3YYEHHUE BEIIECTB M SIBJICHUW: O3HAKOMJICHHE C
oOpasiaMyu MaTepuajgoB (CTEKJIO, CIIaBbl METAJIOB, MOJIUMEPHBIE MaTepHalbl),
ONpPEAECIECHUE KHUCIOTHOCTH MPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIECCca
00pa3oBaHus KUCIOTHOTO A0S, U3yUYEHHUE €TI0 BO3/ICHCTBUS HA MAaTEPUAJIBI.

IloBTOpeHHe U 0000UIeHMEe 3HAHWI OCHOBHBLIX pa3iejoB KypcoB 8-9
KJIACCOB

[Tepuoanueckuii 3akoH U [lepruoguueckas cucteMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XMMHWYECKUX IJIEMEHTOB U UX COCJIMHEHUN B NIEPUOJIaX U IPyIIIaX.

CtpoeHue BemecTBa B TBEPJIOM, JKHJIKOM H Ta3000pa3HOM COCTOSHHH. Buapl
XUMHYECKOU CBS3U. 3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKOU
PEIIETKH U BUJ1a XUMUYECKOHN CBS3H.

Knaccudpukanus XUMHUECKHUX PpEAKIUM 10 Ppa3IUuYHbIM  IpU3HAKaM.
[IporHo3upoBaHue BO3MOXXHOCTH NPOTECKAHUS XHWMHUYECKUX MPEBPAIICHUN B
pa3JIUYHBIX YCIOBUSIX Ha OCHOBE MPEACTABICHUA XHWMUYECKOWM KHHETHKH H
TEPMOJIMHAMUKH.

XUMHUUYECKHE pPeakuu B pacTBopax. ['maponns comeil. Peakunm okuciaeHus -
BOCCTAHOBJICHUS. DJICKTPOIIHU3.

CBoiicTBa KHCIJIOT, OCHOBaHUM M COJEH B CBETE MPEACTaBICHUNA 00
AJICKTPOJIUTUYECKOM  JUCCOLMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Meoscnpeomemmnuie céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M MpU U3YYCHHMM XUMHUM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK U MOHSITUM, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAayKaXx.

OO01ue ecTeCTBEHHO-HAayUYHbIE MMOHATHS: SIBJICHUE (Mpolecc), Hay4HbIN (akT,
TUTIOTE3a, TEOpHUs, 3aKOH, aHaliu3, CUHTE3, KiIaccuukaiusi, MNEepUOAUYHOCTD,



HaOI0/IeHNE, IKCIEPUMEHT, MOJCTUPOBAHUE, W3MEPEHHUE, MOJIEb, TEXHOJIOTHS,
MaTepHaIbI.

®duzrka: BEIIECTBO, TEJNO, (PU3NYECKHE BEIWYUHBI, €IUHUIIBI W3MEPEHHS,
Macca, 00bEM, KOJTMYECTBO TEIIOThI, aTOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSTHHE
BCII[ECTBA, CTPOCHUE Ta30B, KHAKOCTEH W TBEPABIX (KPUCTAUIMYECKHUX) Tel,
KPUCTAJUITMYECKAsl PEIIETKA, JJIEKTPOH, SApPO aTroma, MPOTOH, HEUTPOH, HWOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PaJOAKTUBHOCTh, anb(da-, OeTa- 1 raMMa-u3TydeHue,
AIIEKTPUUECKUI 3apsi]l, MPOBOJIHHUKH, TIOTYTPOBOAHUKH, TUIICKTPUKU, COTHETHBIN
CIIEKTp, pa3yioxkeHre Oe0oro cBeTa B CIEKT).

buonorus: sxocucrema, 6uocdepa, poTocuHTe3, MpoIecchl OOMEHa BEIIECTB,
MUHEpaNbHBIC YIOOPEHUS, MHKPOIJIEMEHThI, MaKpPO3JIEMEHTHI, IUTATCIbHBIC
BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TOPOJIBI,
TIOJIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOAHBIC PECYPCHI, IJIaHeTa 3eMIIS.

TexHomoTHUA: CTPOUTEIBHBIE  TEXHOJIOTHH,  CEIbCKOXO3SMCTBCHHBIC
TEXHOJIOTUH, TEXHOJIOTUU IICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOT'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIIEI'O OBPA30OBAHUA
(YIJIYBJEHHBINA YPOBEHB)

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pPE3yJNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHus JOCTUralOTCs B XOJie OOy4YeHHMs XUMHUU B €JAMHCTBE YYEOHOW U
BOCIIUTATENbHOU AESITENIBHOCTH 00pa30BaTEIbHOM OpraHU3alli B COOTBETCTBHH C
TPAJIULIMOHHBIMA POCCUMCKUMH COLIMOKYJBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMHU
HEHHOCTSIMU, TPHUHATHIMA B OOIIECTBE NpaBWIaMH M HOPMaMU IOBEJCHUS U
CIIOCOOCTBYIOT IIpolleccaM CaMOMNO3HAHUS, CaMOPa3BUTHUS U  COLMAIMA3AIUU
oOyyYarommxcs.

JIndHOCTHBIE  PE3yJbTaThl ~ OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBaTbCS ~ CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAlMi W
pacIIMpEeHne OIbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

MIPOSIBJICHUE IIEHHOCTHOTO OTHOLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEOUI0, NOHMMAHWE 3HAYEHUs XHMHUYECKOU
HAyKW U TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH IKOHOMHKHU
Poccun u cBOEro permona;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

IIPEACTABICHHE O COLMAJIBHBIX HOPMAax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHWW B KOJUICKTUBE, IMPOSABICHHE KOMMYHUKATUBHOM KYJIbTYpbl B
Pa3HO00pa3HOW COBMECTHOM ACSATEIBHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHMIO U B3aUMOIIOMOIIM B IMpoIiecce y4eOHOU U
BHEYUYEOHOH AEATEIbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE NOBEJICHHE W MOCTYNKH CBOMX TOBAapULIEH C
MTO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMUS NOCIIEICTBUUI
IIOCTYTIKOB;

3) popMUPOBAHUA LIEHHOCTH HAYYHOI'0 MMO3HAHMS:

MHPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW DPEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U HEOOXOIUMBIE IS
MOHUMAHUS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOI'O MO3HAHUS JJI1 Pa3BUTHUS KaXKJOTO YeJIOBEKa
U MPOU3BOJUTENbHBIX CHJI OOIIECTBA B LIEJIOM, POJIU U MECTa HAyKU «XUMUS» B
CUCTEME HAyYHBIX NPEACTABICHUW O 3aKOHOMEPHOCTSAX pa3BUTHS MPUPOABL,
B3aHMOCBSI3X YEJIOBEKA C MPUPOJHON U TEXHOJIOTMYECKON CPENOM;

NMo3HaBaTellbHAsl MOTHBALlUA W MHTEpEC K OOY4YeHHI0, TOTOBHOCTh H
CIOCOOHOCTh K CaMOpa3BUTHUIO W CaMOOOpa30BaHMIO, K HCCIEI0BATEIbCKOMN



NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUS M YPOBHSA JalbHEUIIEro
OOy4CHUS;

4) BOCIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3J0POBBIN 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUU U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOI0Jsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid 0O€30MaCHOCTH TMpu  OOpalleHuu ¢
XUMHUYECKUMHU BEUIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYAIIHX;

5) Tpy10BOr0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOIO OTHOIIEHHUS K TPYJIOBOM IEATENBHOCTH Kak
€CTECTBEHHOU MOTPEOHOCTH YEJIOBEKA M K MCCIIEIOBATENBCKON AESITENbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE MHTepeca K npodeccusM, CBSI3aHHBIM C XMUMHEW, B TOM YHUCIE K
npodeccusiMm HaydHOU c(epbl, OCO3HAHKE BO3MOXHOCTU CaMOpEaIM3allii B 3TON
cdepe;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

0CO3HaHUE HEOOXOAMMOCTH OTHOILIEHUS K MPUPO/IE KaK UICTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMS;

MOBBIUIEHHE YPOBHS OSKOJOTMYECKOW KyJbTYypbl: MPUOOPETEHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX [MOCIEACTBUM s
OKpYy’Karolleld cpeibl; OCO3HAHHWE TIJI00ANbHOTO XapakKTepa SKOJOTMYECKHUX
npobsieM U MyTel MX pelIeHUs; COCOOHOCTh MPHUMEHSTHh 3HAHUS, MOTydaeMmble
IIPU U3YYEHUM XUMUH, JUIS PELICHMS 3a/1ad, CBSI3aHHBIX C OKPY’KAIOIIEH Cpelou;
aKTUBHOE HENPUATUE JCHCTBUM, IPUHOCAIIMX BpPEA OKPYKAIOWIEH Cpexe;
OCO3HAHME CBOEH POJIM KaK FPAKJaHUHA U OTPEOUTENS B YCIOBUAX B3aUMOCBSA3U
IIPUPOJHON, TEXHOJIOTMYECKOM M COLMAIBHOW CpeXN; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM AEATEIBbHOCTH 3KOJIOTMYECKOW HAITPABIECHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yJIbTaThl O00YUYaIOIIUXCS, OCBOMBIIMX MPOrPaMMYy IO
XUMHUU OCHOBHOT'O OOIIEro 00pa30BaHUsl, BKIFOYAIOT:

YCBOCHHME MEXJIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHSATUN, OTPAKAIOITUX
MaTepualibHOE €JAMHCTBO MHpa M MPOUECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPrus, SIBJICHUE, HAY4YHBIM (DaKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOpHS,
Ha0JII0/IeHNEe, U3MEPEHUE, UCCIICIOBAHUE, IKCIIEPUMEHT U APYTHUE);

OBJIQJICHUE YHHUBEPCAIbHBIMU YUYEOHBIMU JEUCTBUSIMU (I1O3HABATEIbHBIMH,
KOMMYHUKATUBHBIMHU,  PETYJATHUBHBIMU), BOKHBIMH IS TOBBIIICHUS
(G (HEKTUBHOCTH OCBOCHHS COJIEpKaHUSI ydeOHOTO TMpeameTa, (opMUpPOBAHUS
KOMIETEHIIM, a  TakKe  IMPOEKTHO-UCCIIEN0BATENbCKOW  JEATEIbHOCTH



oOy4Jaronmxcs B Kypce XuMuUU;
CIIOCOOHOCTh WX HCIIONBH30BaTh B YUCOHOM, MO3HABATEIIHHOM U COIUATBHOM
MpaKTHUKE.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jioruueckue AeMcTBUA:

YMEHHUS HWCIOJIb30BaTh MPHEMBI JIOTHYECKOTO MBINIJICHUS TPU OCBOCHUU
3HAHHWI: PACKPHIBATh CMBICT XHMHUYECKUX TIOHATHHA (BBIACIATh UX CYIIECTBCHHBIS
MIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHMU MOHSATHIMH); aHAJIM3UPOBATh,
CpaBHUBaTh, 000011aTh, BBIOMpPATh OCHOBAHUA JUIS  KJIacCUDUKALMK U
CUCTEMAaTH3alMA XUMUYCCKUX BEIICCTB M XUMHUYCCKHX DPEAKIU; yCTaHABIHBAThH
NPUYUHHO-CJICICTBEHHBIC  CBSI3M  MEXAY OOBEKTaMH HW3Y4YEHUS; CTPOUTH
JOTHYECKHE pacCyXJeHus (MHIAYKTUBHBIC, JEAyKTHBHBIC, II0 aHAJOTHH),
npejyiaraTh KpUTEPUM W BBISIBIATH OOIIHME 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
M3y4aeMbIX MPOIECCaX M SBIICHHUAX; IMPOBOJIUTH BHIBOABI M 3aKIIOUYCHUS; YMCHUS
MPUMEHSTh B TIPOLIECCE MO3HAHUS TMOHATHS (MPEeIMETHbIE U METaNpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, UCIIOJIb3yeMbIC B XHUMHH, IPEOOPa30BHIBATH
MOJICJTbHBIE TPEACTABICHUS — XUMHUUYECKHUIN 3HAK (CHMBOJI SJIEMEHTA), XUMUIECKas
dbopmyiia ¥ ypaBHEHHE XUMHUYCCKOW PEAKIIUH — MPH PEIICHUH YYCOHBIX 3a7ad; C
Y4ETOM OTHUX MOJICTBHBIX TMPEJCTABICHUN  XapaKTepU30BaTh H3ydyaeMble
XUMHUYCECKHEC BEIIESCTBA U XUMUUICCKUEC PEAKIIHH.

Ba3oBble wucciaegoBarebckue AeWcTBUSI (MeTOAbl HAYYHOrO0 MO3HAHMS
BeIlleCTB U sIBJIEHMIT):

YMEHHS TPUMEHSATh METOJbl HAyYHOTO ITO3HAHUS BEIIECTB W SBJIICHUN Ha
SMIIUPUYECKOM M TEOPETUYSCKOM YPOBHSAX B Yy4eOHOH T03HABATEIBLHON U
MIPOCKTHO-NUCCIEA0BATEIECKON IEATETLHOCTH,

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITEIIbHO CTAaBUTh BOMPOCHI; aHATM3UPOBATH (PAKThI, BEISIBIISATH
u (QopmynmupoBaTh mpoOIIeMy, ONMPENeNsATh IMelb W 3aJadd, COOTBETCTBYIOIIUE
pelIeHUI0 MPOOJIEMBI; TIPEeAJIaraTh OMUCATEIbHYIO WK OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBIISITH €€ NPOBEPKY; YMEHHUS TMPOBOAWTH HM3MEPCHHS HEOOXOIUMBIX
apamMeTpoB, BBIYHUCICHUS, MOJCIUPOBAHUE, HAOIIOJACHUS UM OKCIECPUMEHTHI
(peallbHBIE W MBICIICHHBIE), CaMOCTOSITEILHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmyHpoBaTh 0000IIEHNUS W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJISATh OTUET O MPOJICIIAaHHON padoTe;

Pabora c nundopmanueii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINHN (HAyIHO-
NONyJIsIpHAs JIUTepaTypa XHMHUYECKOTO COJIEpXKaHUsI, CIPABOYHBIE IMOCOOHS,
pecypchl IHTepHeTa); aHAMM3UpOBaTh HHPOPMAIIMIO W KPUTHYECKH OIEHUBATH €€



JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HMHTEPIPETUPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO JJI pelleHus y4eOHOM 3ahayu; yMEHHs] MPUMEHSTh
pasiauuHble METOAbl M (OpMYJUpPOBaTH 3alpochl IMpU IIOUCKE U OTOOpE
uHpopMaluy, HEOOXOIUMOM JJis BBINOJIHEHHUS YYEOHBIX 3aJay; HCIOJb30BaTh
MH()OPMAITMOHHO KOMMYHHKATUBHBIE TEXHOJIOTMM U pPa3jIU4Hble IOHUCKOBBIE
CHCTEMBI; CAaMOCTOSATEIBHO BBIOMpaTh ONTHUMAIbHYIO (GOpMYy MpEACTaBICHUS
uHpopmanuu (cxembl, Ipa@uKy, IUarpaMMbl, TaOIHIbI, PUCYHKH W JpYyrue
(GbopMBbI); YMEHHS HCIONb30BaTh HAYYHBIN SI3bIK B KAU€CTBE CPEICTBA pabOTHI C
XMMHYECKON HHpOpMaIeil; NpuUMEHATh MeXNpeAMETHble ((pusuueckue u
MaTeMaTUYECKHEe) 3HAKU U CUMBOJIBI, (hopMyIbl, aDOpeBHATYypbl, HOMEHKIATYPY,
UCIIOJB30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HarJIAIHOCTH.

KOMMyHHKaTHBHbIe YHuBEPCAJIbHLIC yqeﬁnble HeﬁCTBHﬂ:

1) ymenus obmieHus (MMCbMEHHON U YCTHOW KOMMYHUKAIIHH ):

MPEACTaBIATh TOJYYCHHbIC pEe3yJbTaThl MO3HABATEIBHOW IESATEIBHOCTU B
YCTHBIX W TMHCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNaTh C IMpe3eHTaIuen
pE3yJbTAaTOB BBIMOJHEHUS] XHUMHUYECKOTO OHKCHEpUMEHTa (UCCIe0BaTEIhCKOM
7a060paTOPHOM MM MPAKTUYECKON pabOThI, y4eOHOTO MPOEKTA); B XOJ€ aUaiora u
(M1IK) TUCKYyCCUU 3a7]aBaTh BOMPOCHI MO 00CYK/1aeMOM TeMe M BBICKA3bIBaTh UJIEH,
bopMyIHpPOBaTH CBOM MPEJJIOKEHUSI OTHOCUTEIIBHO BBITIOJTHEHUS TPEAJIOKEHHON
3a/1ayu.

2) ymeHus y4eOHOTO COTpYAHHYECTBA (TPYIOBas KOMMYHHUKAITH):

y4acTBOBaTh B TPYNMOBBIX (opMax pabOTHl: IUIAHUPOBATH OpPTaHU3AIUIO
COBMECTHOM pabOThI, OMPEACNATh CBOIO pPOJib, PACHPENCIATh 3aJaud MEXIY
Yj€HaMU TPYIIbI; BBIIOJHATH CBOIO 4YacTh pabOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C JCHUCTBUSIMHU JIPYTMX WICHOB KOMAaHJbl, OINpPENEIATh KPUTEPUHU IO
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOThl; periaTh BO3HUKAIONIME MPOOJIeMbl Ha
OCHOBE yueTa OOIIMX MHTEPECOB M COIJIaCOBAaHMS MO3UIUM, y4acTBOBATH B
oOcyxneHnur, OOMEHE MHEHHUSMH, «MO3TOBOM IITypMeE» U JpYyrux Qopmax
B3aUMOJIEUCTBUSL.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE AeiCTBUSA

OBnaneHue YHUBEPCAJIbHBIMU YYEOHBIMH PETYJISATUBHBIMU JIEHCTBUSMU
BKJIFOYAET Pa3BUTHE CaMOOPraHU3allMH, CaAMOKOHTPOJS, CAMOKOPPEKLUWH, B TOM
qHCIIe:

YMEHMs pellaTh yuyeOHble M HCCIENOBATENIbCKUE 3aladl: CaMOCTOATEIbHO
BBIOMpATh CHIOCO0 pelieHusi yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB



pelieHusi, BbIOMpaTh Hauboiee MNOAXOASIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO PabOTY MpH pelIeHnH y4eOHONW WiTn
UCCIIENOBATENbCKOM  3aJa4d; HAa  OCHOBE  IOJYYEHHBIX  pE3YyJIbTaTOB
(GopMynnpoBaTh 000OIIEHNS U BBIBOJbI, IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YNbTATBI: COOTHOCUTh CBOM JIEHUCTBUSA C
IUIAHUPYEMBIMU  PE3YJIbTATAMH, OCYIIECTBIIATh CAMOKOHTPOJIb JIESITEIbHOCTH;
KOPPEKTUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yiabTaThl OCBOCHMS MPOrpaMMbl MO XHMHU OCHOBHOIO
oOmrero obpa3oBaHusl Ha YIUIyOJEHHOM YpPOBHE MMEIOT OOIee CojepkKaTeaIbHOe
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXIY
co0Ol, YTO TO3BOJISICT PEaTM30BBIBaTh YIIyOJEHHOE H3yYeHHE KaK B paMKax
OTACJIBHBIX KJIACCOB, TaK M B paMKax pean3alvd WHAUBUIYAIbHBIX
o0pa3oBaTeIbHBIX TPACKTOPHM, B TOM YHCIIC HCIIOJIBb3Yysl CETEBOS B3aUMOJICHCTBUE
opranuzanuu. 1o 3aBepiieHHMH pean3allui MPOrPaMMbl YITyOJEHHOTO YPOBHS
oOyyJaromuecsi CMOTYT JieTaJlbHEE OCBOUTH MaTepuall, OBJAJETh PaCUIMPEHHBIM
KPYroM MOHSITUN U METOJIOB, PelIaTh 3a/1auyu 00Jie€ BLICOKOTO YPOBHS CI0KHOCTH.

[IpenMeTHBIE pe3ynbTaThl BKJIIOUYAIOT: OCBOCHHE OOYYAIOITUMHUCS HAYUYHBIX
3HAHWUW, yYMEHUW W CHocoOOB JeWCTBUH, cHEUPUYSCKUX IS MPEIMETHOM
obnactu «XUMHUS»; OCHOBbI HAyYHOTO MBIIIJIEHUS; BUABI ACATEILHOCTH IO
MOJIYyYCHUIO HOBOTO 3HAHUS, €ro HWHTEpHpeTaluy, peoOpa3oBaHUI0 U
IMPUMCHCHUIO B PA3JIMYHBIX YYCOHBIX M PEAIbHBIX JKMU3HCHHBIX YCIOBHUSAX;
o0ecreurBalOT BO3MOXKHOCTh YCIEITHOTO OOyYeHHs Ha CIEAYIOIIEM YpPOBHE
oOpa3zoBaHusl.

K xonmy oOyuenus 6 8 knacce y oOydaromerocs OyayT chopMupoBaHbI
CIICAYIOIIHME IPEMETHBIC PE3YJIbTAThl H3YUYCHUS XUMHUH Ha YIITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITUH: aToM, MOJEKYJa,
XMMHUYECKUN DJIEMEHT, METajljl, HEMEeTaJUl, a/UIOTPOIMs, IPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAS), BaJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJISipHas Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBasl OIS XHMHYECKOrO »JJIEMEHTa B COEAUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEINIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCJIOTa, OCHOBaHHUE,
coiib, amM(OTEepHbIN OKCcHUA, amM(pOTEPHBIA TUIPOKCHA, XHUMHUYECKas pPEeaKIus,
KJ1accuUKaIMs PeaKIMii: peakud COCIUHECHUS, PEAKIIUU PAa3I0KEeHUs, PeaKIuu
3aMEIIeHUs, PEeaKIMK OOMEHa, 2K30- W JHJOTEPMUUYECKHE PEaAKIIUH; TEIIOBOU
s ekt peakiuu; Aapo aToma, IEKTPOHHBIA CIIOM aToma, aTOMHas OpOWUTaIb,



paanyc aToMa, XMMHYECKasi CBSI3b, MOJIAPHAs U HENOJSpHAas KOBAJICHTHAS CBS3b,
WOHHas CBS3b, WOH, KaTHUOH, AaHWOH, pacTBOpP, MaccoBas JOJs BELIECTBA
(polleHTHAas KOHLEHTpalusl) B pacTBOpPE, MOJSPHAs KOHLEHTpalMs BELIECTBa B
pacTBOpe; BIEKTPOOTPUIIATEIBHOCTb, CTENEHb OKHUCICHUS, OKHUCIUTEIN W
BOCCTaHOBUTEIIH, OKHUCJICHHE u BOCCTaHOBJICHHE, OKHUCIIUTENbHO-
BOCCTaHOBUTEINIbHBIE PEAKIIUU, METOJ] SJIEKTPOHHOTO OanaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKHX IOHSATUH U
IPUMEHSATH ITH NOHATHS IPY OIMCAHUU BELIECTB U UX MPEBPALICHUM;

UCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JJIsi COCTaBJIeHUsI (hOpMYI BEIIECTB
Y YPaBHEHHUI XMMUYECKUX PEaKIUid;

ONpEENITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTETICHb OKHCJICHHUS 3JIEMEHTOB B OHHAPHBIX COEIMHEHUSX, MPUHAIJICKHOCTh
BELIECTB K ONpPEAEIEHHOMY KJIacCy COeIMHEHUI 1o (hopMyaaM, BUJIbI XUMUYECKON
CBsI3M (KOBJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCIMHEHUSX;

pacKpbIBaTh CMBICH 3aKOHOB COXPAHEHHUsI MacChl BEUIECTB, IMOCTOSHCTBA
cocraBa, llepmonnueckoro 3akona /[[. M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHH, 3aKOHA ABOTAJpPO U €ro CIEACTBUH, NPEICTABICHUI O HAYYHBIX METOAAX
MO3HAHHSA, B TOM YHUCJIE OKCIHEPUMEHTAIbHBIX M TEOPETUYECKHX METOAax
VICCJIEIOBAHMS BEIIECTB U U3YUYECHHSI XUMUYECKUX PEAKLIN;

JEMOHCTPUPOBATh TMOHMMAaHUE MEPUOJUYECKON 3aBHUCHUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX NoJioxkeHus B [lepuonnueckoit cucreme:

ONHKCHIBATh W XapakTepu3zoBaTh TabmuuHyio ¢opmy Ilepuomuueckoit
CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh MOHATHUS «TJaBHas moAarpymnmna (A-
rpymmna)» u «nodounas noarpynna (b-rpynma)y, «majnbsie IEpHoab» U «OOJbIINe
NEPUOJIBIY;

COOTHOCUTH 0003Ha4YeHMsI, KOTOpble UMeloTcsi B Tabnuue «llepuoanueckas
cucrema xumuueckux anemeHtoB J[. WM. Menneneesa», ¢ UHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
a1pa, 00I1ee YUCIO ANEKTPOHOB U PaclpeIeI€HUE UX M0 3JIEKTPOHHBIM CIIOSIM);

OOBACHATH CBS3b TMOJIOXKEHUSI dJeMeHTa B Ilepuoauyeckoid cucreme ¢
pacnpeieNieHueM 3JIEKTPOHOB MO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSAM H
OpOUTaJISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOpPraHMYECKHE BEIIEeCTBA,
XUMHUYECKHE peakluu (10 YUCIy U COCTaBY YUACTBYIOUIUX B PEAKIIMU BEILIECTB, M0
TerioBoMy 3hdexTy);

XapakTepu30BaTh (OMHUCHIBATh) (PU3UUYECKME U XHMHYECKHE CBOICTBA
IPOCTBIX U CJIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINE XUMUUYECKUE
CBOICTBAa OKCHJIOB, KHCJIOT, OCHOBaHHMI M COJIEH, T€HETUYECKYIO CBSI3b MEXIY
HUMU, MOATBEPKIAs MPUMEpPaMU MOJIEKYJSIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX



XMMHUYECKUX PEAKIUN;

OMHCHIBATh POJIb KHCIOPO/Ia, BOJOPOJA M BOJALI B MPUPOJHBIX IMPOIECCax, B
JKHMBBIX OpPraHU3MaXxX, X MPUMEHECHHE B PA3JIMYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MOKHOE€ MCTIOJIb30BAHHE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIICCTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOEHUS, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX NPEBpPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUH,
MacCOBYIO JIOJIFO XHMHUUYECKOTO 3JieMeHTa 1o (opMyJie COCJAMHEHHUs, HaXOIUTh
poCTerITyo (popMyITy BEIIeCTBa MO0 MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBope, MIPOBOJAUTH PACUETHI 110 YPABHEHUSIM XUMUYECKOU PEaKIuu;

MIPUMEHSITh OCHOBHBIE OIEpallUi MBICIUTEILHON ACATEILHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3AIMI0, KIIACCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d — I8 WM3YyYCHHUS CBOWCTB BEMICCTB U
XUMHUYECKUX PEeaKIui, €CTECTBEHHO-HAYYHBIC METObI TTO3HAHUS — HAOJIOJICHHE,
U3MEpPEHUEe, MOJICIUPOBAHUE, DKCIEPUMEHT (pealbHBbI W MBICICHHBIN) — s
OCBOCHHUSI Y4EOHOTO COCPIKAHUS;

packpbiBaTh  CYIIHOCTh IPOIECCOB  OKHCJICHUS W  BOCCTAHOBJICHHUS,
COCTaBIIATh YPaBHEHUS TMPOCTHIX OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
(MeToI0M 3JIEKTPOHHOTO OajlaHca);

YCTaQHABJIMBAaTh CBS3M MEXAY peajbHO HAOMIOJAeMBIMH XUMHYECKUMHM
SBJICHUSIMH M TIPOIIECCAMHU, MPOUCXOJISAIIMMU B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEMIECTB, COOTHOCHTh XUMUYECKHAE 3HAHMSI CO 3HAHUSMU
JIPYTUX YICOHBIX MPEIMETOB,;

coOmomaTe mpaBuia  Oe3omacHoW  paboTel B jabopatopuu  IpH
WCIIOJIb30BAaHUN XHUMHYECKOM TIOCYyJIbl W OO0OpYJOBaHHUS, a TakkKe IIpaBuUiia
oOpalieHus ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMU BBITTOJTHCHUS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PaOOT MO TMONMYYEHUI0O W COOHMPaHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA U KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPENICICHHOWM  MAacCOBOM  JIOJI€M  PACTBOPEHHOIO  BEIIECTBA, PEHICHUIO
DKCTIICPUMEHTAIBHBIX 3a7a4 10 TemMe «OCHOBHBIC KJIACChl HEOPTaHUYECKUX
COCJIMHECHUI;

JEMOHCTPUPOBATh  BJAJACHHEC OCHOBAMH XHUMHYECKOH TpPaMOTHOCTH,
BKJTFOYAOIICH YMEHHS 0€30macHOro oOpaIeHus ¢ BEIeCTBAMHU, HCTIOIb3YEeMbIMU
B TIOBCEJTHCBHOM KU3HH, a TAK)KE 3HAHHE MTPABUJI TIOBEACHUS B IEJISIX COCPEIKCHUS
3JI0POBBS U OKPYIKAIOIIECH CPEIbl.

K xonmy oOyuenus ¢ 9 knacce y oOydaromerocs OyayT choOpMUPOBaHbBI



CJIEIyIOLIME IPEIMETHBIE PE3YyJIbTaThl U3yUYEHHS] XUMHUU Ha YTITyOJIEHHBIM YPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHUI: XUMUYECKAMN JIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHUOH, AaHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peakius, TErIoBoi 3(pPeKT peakiuu, MOJab, MOJSIPHbBIN
00BEM, pacTBOD;

ANEKTPOJIUTBI, HEAIEKTPOIUTHI, AIEKTPOJIUTHUECKAS] TUCCOLMAIUS, PEAKIIUU
HOHHOTO OOMEHa, THUIPOJU3 COJield, OOpaTUMble M HEOOpaTHUMBbIE PEAKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLIMH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAaHOBJICHHWE, OJJICKTPOJU3, aJUIOTPOmus, amM(pOTEPHOCTS,
XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs, METaJIMYecKasi), MEKMOJEKYIISIpHbIC
B3aUMOJICHCTBUSL (BOJOpOAHAs CBsA3b, CHibl BaH-nep-Baanbca), KOMIUIEKCHbBIE
COCIMHEHUS, KPUCTAJUIMYCCKHUE pEeNIeTKH (MPUMHUTHBHAS KyOuueckas, 0OBEMHO-
LIEHTPUPOBAHHAS KyOuueckas, rpaHeliEHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHasl IUJIOTHOYNAaKOBaHHAs), KOPPO3Usl METAIIOB, CIUIABBI; CKOPOCTH
XMMHUYECKON PEAKLNH, KaTAJIN3, XUMAYECKOE PABHOBECHE, AIIEMEHTHI XUMUYECKON
TEPMOJNHAMUKHN KaK OJHOW M3 TEOPETUYECKUX OCHOB xumuu; [1JIK;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKMX TIOHATHUH W
MPUMEHATH ITU MOHITHUS MPU OMUCAHUU BEIIECTB U UX NIPEBPAILICHUN;

WCIOJI30BaTh XUMUYECKYIO CHMBOJIUKY JIJIi COCTaBJIEHUS (DOPMYII BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKLNN;

ONpeAesiTh BAJICHTHOCTh M CTENEHb OKUCJICHHUS XMMHYECKHX DJIEMEHTOB B
COEIUHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUN 1o (opMyrnaMm, BHAbl XUMHUYECKOW CBS3M (KOBaJEHTHOM,
MOHHOM, METAJNIMYECKOW) B HEOPraHUYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMUYECKON (popmysie, xapakTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTaHUYECKHUX
COCIMHECHUH, TUIl KPUCTAUIMYECKOU PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBath cMbIca [lepuommueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATH €0 MOHUMAHUE:

ONMMCHIBATh W XapaKTepu3oBaTh TaOmuuHyto ¢opmy I[lepuogmaeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-rpynmna» u «b-
TPYIIaY, «Majble IEPUOBD U «OOJIBIINE TIEPUOIBIY;

OOBSACHATH CBS3b TOJIOKEHUsSI dJeMeHTa B Ilepuoauyeckoil cucreme ¢
paclpeieieHUEM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
opOuUTaJIsIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

BBIICNIATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB AJIEMEHTOB M WX
COEIMHEHUN (KUCIIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOICTB
OKCHUJIOB ¥ THAPOKCHUJOB) B Mpejesiax MajlblX NEPUOJOB U TVIABHBIX MOJATPYII C
YYETOM CTPOCHUS UX aTOMOB;

PACKpBIBATh CMBICII TEOPHUU AIEKTPOJUTUIECKON AUCCOLMALINN, 3aK0Ha ['ecca



U €ro CJIEJICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEN HW3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIMu, HaMmpaBJICHUS CMEUICHUS XUMHYECKOTO
paBHOBECHUS B 3aBUCHUMOCTHU OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBy yYaCTBYIOIIUX B PEAKIIUU BEUIECTB, IO
TerioBoMy 3(deKkTy, Mo arperaTHOMY COCTOSHHUIO PEareHTOB, M0 W3MEHEHUIO
CTENEHEeW OKMUCIICHUS XUMHUYECKHX JJIEMEHTOB, MO OOPAaTUMOCTH, IO YYaCTHUIO
KaTajau3aTopa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHME CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTaHUYECKUX COEAVMHEHWM, MOATBEPHKIAs 3TO ONUCAHUE
npuMepaMu  MOJIEKYJISIPHBIX M HOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIIHM;

COCTaBJISITh YPABHEHUS: SJIEKTPOJIUTUUECKON AUCCOIMALIUY KUCIIOT, HIEI0Yen
U CoJeil; TMOJHBbIE M COKpAallleHHbIE YpaBHEHUS peaKIud HOHHOTO OOMEHa;
peaKkunii, TOATBEPXKAAIOIMIMNX CYIIECTBOBAHUE TIE€HETUYECKOM CBS3U MEXKIY
BEIIECTBAMU PA3JINYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTb MPOLIECCOB THAPOJIM3Aa COJEW  IOCPEACTBOM
COCTaBJICHUS KPAaTKUX MOHHBIX U MOJIEKYJIIPHBIX YPaBHEHUW pEaKUUi, CYLIIHOCThb
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHWil  MOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOTO OajlaHca dTUX PeaKIuil;

MPEJICKa3bIBATh XAPAKTEP CPEbl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMHUCHIBaTh) (U3UYECKHE U XHMHYECKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHH, 00p, a3ot, Gpocdop,
cepa, XJop, HATPUM, Kajlui, MarHui, KaJIbLHUN, ATIOMAHUN, KEJI€30, MEllb, [IUHK,
cepebpo) U 00pa30BaHHBIX MMH CIIOKHBIX BEILIECTB, B TOM YHCJIE€ HX BOJHBIX
pacTBOpPOB (aMMHakK, XJIOPOBOJOPOJ, CE€poBOAOpoA, okcuanl yriepoma (II, IV),
kpemuus (IV), azora (I, II, II, IV, V) u docdopa (IlI, V), ceprr (IV, VI),
CEepHHCTasl, cepHasi, a30THas, (ocdopHas, YroyibHas, KpEMHHEBas KHUCIOTHI,
OKCUJIbI U Tuapokcuabl MetaioB [A-IIA-rpynm, amomunus, meau (II), nunHka,
xkenesa (I1 u III));

MOSICHATh COCTaB, OTIEIbHBIE CIOCOOBI MOJYYCHUSI U CBOMCTBA CIIOMKHBIX
BeIIeCTB (KUCIOPOACOIEPKAIIUE KUCIOTHI XJIOpa, a30TUCTasA, OOpHas, YKCycHas
KHUCIIOTHI U UX coiyin, Tamorenusibl kpemuust (IV) u ¢pocdopa (III u V), okcua u
ruapokcu xpoma (III), mepmanranar kamus;

OMUCHIBATH POJIb BAXKHEHIITUX U3YUaE€MbIX BEIIECTB B IPUPOJIHBIX MpoIleccax,
BIIMSIHUE HA KUBbIC OPraHU3MbI, IPUMEHEHUE B PA3JIMUHBIX OTPACISAX SKOHOMUKH,
WCIIOJIb30BaHUE ISl CO3JaHUs COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MIPOBOJUTH PEAKIMU, MOATBEPKIAAIOIINE KAYECTBEHHBIM COCTaB Pa3jIWYHBIX
BEIIIECTB, PACIO3HABATH OMNBITHBIM MYTEM COJEPM AIIMECS B BOJHBIX PACTBOpPAX



WOHBI: XJIOpUA-, OpoMUI-, HOIUMI-, cyibdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbut-, Ccynbpua-, HUTpPAT- W HUTPUT-HOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHUS, MarHusi, Kajubliis, allOMUHUS, kene3a (2+) u xenesza (3+), menu (2+),
IIUHKA;

OOBSCHATh U MPOTHO3UPOBATH CBOMCTBA BaXKHEUIIIMX M3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOECHUS, IPUMEHEHUE BEUIECTB B 3aBUCUMOCTHU OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHYCCKUX MPEBPAICHUN B Pa3IMIHBIX
YCIOBUSAX HAa OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHUMHUYECKOW KHHETUKU H
TEPMOJIMHAMHUKH;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEUIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JeMEHTa Mo (popmylie COeIUHEHHs, MAaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MOJBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUHN, MOJSIPHYIO KOHIUEHTpAllMI0 BEIIECTBA B PacTBOpPE, HAaXOAUTh
npocTeninyo (popmyily BEIIEeCTBa MO0 MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJUTH PACUETHI M0 YPABHEHUSIM XMMUYECKUX PEAKIUNA ¢ yUYETOM HEAOCTaTKa
OJIHOTO W3 PEAreHTOB, MPAKTUYECKOI0 BBIXOJA MPOAYKTA, 3HAUCHHS TEIIOBOTO
s dekra peakiuu, onpeaesaTh COCTaB CMECEH;

cobmoaTh  TpaBwia  Oe3omacHOM  paboTel B Ja0OpaTOpuu  IpHU
WCIIOJIb30BAHUU XUMHUYECKONM TOCYlbI W OOOpYyIOBaHUsA, a TakkKe IMpaBuiia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLIMSIMHU BBINOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUIO U COOMPAHUIO
razooOpa3HbIX BEHIECTB (aMMuaka ¢ YIJIEKHCIOr0 Tras3a) U PEIICHUIO
HKCIIEPUMEHTAJILHBIX 3aJad [0 TeMaM Kypca, TMPeACTaBIsaTh Pe3yiabTaThl
JKCIIepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTeNIbCTB, IPauKOB, TAOJIUIl U BBISBISAThH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTEIbHOU JEATeNbHOCTH (aHAU3 U
CHUHTE3, CpaBHEHHE, 00O0O0IIeHNe, CHUCTEMAaTHU3allui0, BBIIBICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) MPU U3yYEHUH CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JIeHre, U3MEpPEHNUe,
MOJIETUPOBAHUE, IKCIEPUMEHT (peaIbHBIN U MBICIICHHBIN );

NPUMEHSIThL  MpaBuia  Oe3omacHOro  oOpalieHuss C  BEIIeCTBaMH,
WCIIOJIb3yeMbIMH B TIOBCEAHEBHOM IJKW3HH, TIpaBWja TMOBEIACHUS B IEIAX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NPUPOJAHON Cpeabl, MOHUMATh BpeJ
(OmacHOCTh) BO3JIEWUCTBHS HA JKHMBBIE OPraHU3Mbl OMNpPEAENEHHBIX BEUIECTB,
MOSICHATh HAa MpUMEpax CrocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUSI, 3HAUCHHE KUPOB, OCITKOB, YTIIEBOJOB JIJIsi OpraHU3Ma YEJIOBEKa;

UCIIOJIb30BaTh TOJIyYCHHBIC MpEACTaBICHUS O cdepax mpodeccHoHaTbHON
NESATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
11t poeCCUOHAIBHOM OpUEHTAIlMM U JJISI OCO3HAHHOT'O BBIOOpAa XMMHUHU Kak



npoQHIBHOIO MpeAMeTa MpPU NPOJOJKEHUHM OOYyYEHHS] Ha YPOBHE CPEIHETO
o0Ormiero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOUYHOW IPOEKTHO-HCCIIEAO0BATEIbCKON JEATEIbHOCTH
XMMHYECKON W XUMHUKO-3KOJOTMYECKOW HANpaBICHHOCTH, NPUOOPECTH OIBIT
IPOBEICHUS YUEOHBIX UCCIIEOBAHMM B YCIOBUAX 00pa30BATENbHBIX OPraHU3aUH,
a TaKXXe OpraHu3auuii (LEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHUs AETEM.



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

KoauuecTBO 4acoB DJIeKTPOHHbBIE CnmcoK UTOTOBBIX MJAHUPYEMBIX Cnoco0 oneHKu
\ HanmenoBanue Mpaxtude (wappPoOBHIE) Pe3yJabTATOB ¢ YKa3aHHEM 3TaIoB HUTOrOBBIX
a31eJI0B M TeEM Konrpoanubie
/i p Beero P CKHe o6pazopatenbubie X (popmupoBanus IUIAHUPYEMBbIX
porpaMmMsbI padoTbI pe3yabTaTOB
padoThI pecypchbl
Pa3nea 1. [leppoHavajibHbIe XUMHUYECKHE MOHATHS
XuMusi — BaKHas
N p— pacKphIBaTh CMBICIT ) OCHOBHBIX
bubmuoreka [JOK  xumuueckux MOHSATHI: atomMm, | IIpaktuueckas
€CTEeCTBO3HAHUS U . .
1.1 . 10 https://m.edsoo.ru/7f ~ MoNieKyna, XHMHYECKHi 3JE€MEHT, padora, YCTHBIN
MPaKTUYECKOU
41a636 poCTOE BEILIECTBO, CIIOJKHOE = OIIPOC, TECTUPOBAHUE
ACATCIIBHOCTH BEIIECTBO, CMECh
YyeoBeKa
€Th HCIOJIb30BaThb XHMHUYECK VYcrHblit onpoc
Bu6miorexa [IOK 7 yio pos,
BemectBa n CHMBOJIMKY ISl COCTaBJICHUsI GOPMYJT TEPMHUHOIOTHUCCKUI
1.2 28 1 https://m.edsoo.ru/7f .
XUMHUYECKUE PEaKIuu 412636 BEIICCTB M YPaBHCHHH XWMHUYCCKUX & JUKTAHT,
a .
PpeaKIHii; TECTHPOBAHUE
Uroro no pazneny 38
Pa3nen 2. BaxxuHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
KI1accupunmpoBaTh xuMuueckue TepMUHOIOTHYECKUI
JJIEMCHTHI HCOPTraHUYCCKUEC HOUKTAHT CTHBIN
Bosayx. [Tonstue o Bubnmoreka [TOK ’ P ' g
BEIECTBA, XUMUYECKHE Peakiu (10 OMpOC, TECTHPOBAHHE
2.1  razax. Kucmopos. 19 1 https://m.edsoo.ru/7f .
YUCIIy W COCTaBy YyYacTBYIOIIMX B TEepMHUHOIOTHYCCKUI
Oxcuasl 41a636 .
pCakuun BCHIICCTB, MO TCIUIOBOMY = OUKTAHT, YCTHBIU
3¢ dexry) OTIPOC, TECTUPOBAHNE
Bozopo, Horsme o bubmuotexa [IOK  knaccudpunuposars XUMHUYecKue TepMHUHOIOTHUCCKUI
2.2 ' 8 https://m.edsoo.ru/7f = 3JIEMEHTBHI, HEOPraHWYEeCKUEe —TUKTAHT, YCTHBIH

KHCJIOTax U COJIAX

41a636

BCIIIECCTBA, XUMUUYCCKUC PCAKIIUUN (HO

OIpocC, TCCTUPOBAHUC
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Bopna. Pacteopsl.
2.3 IToustue 06 18
OCHOBaHUSIX

OCHOBHBIE KJIACChI

24  HeOpraHm4ecKux 16
COCIMHEHUM
Hroro no pazneny 61

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41a636

bubmnoreka [HOK
https://m.edsoo.ru/7f
41a636

Pasznea 3. [lepuoauveckuii 3akon u [lepuoauyeckas cucreMa XuMHYECKHX JIEMEHTOB

. . MengesieeBa. Ctpoenne aTroMoB. XuMH4YecKasi CBsi3b. OKHCIUTEIBHO-

BOCCTAHOBUTEC/IbHBIC PCAKIIUHN

[Tepuoanueckuit
3aKOH U

[Tepuonuueckas

3.1 18

CHCTEMA XUMUYECKUX
anemenToB 1. H.
Memnpeneena.

bu6mmoreka [{OK
https://m.edsoo.ru/7f
41a636

Jucilly U COCTaBy YYaCTBYHOIIHMX B
pCakuyn BCHIICCTB, IO TCIUIOBOMY

addexry)

KJIaccu(pUIUPOBATH XUMUYECKUE
3JE€MEHTBHI, HEOpraHU4eCcKue
BEIIECTBAa, XUMHUYECKHE peakuuu (1o
YUCIy M COCTaBy YYacCTBYIOUIUX B
peaknuy BEHIECTB, IO TEIUIOBOMY

dhdexry)

MPUMEHSTh  OCHOBHBIC  OTEpaIiu
MBICIIUTENIBHOM ~ AEATEIbHOCTH  —
aHaIM3 W CHWHTE3, CpaBHEHHeE,
0000mIeHune, CHCTEMAaTHU3aIHIO,
KJ1accu(pUKaIHmIo, BBISIBIICHHE
MIPUYUHHO-CIIEICTBEHHBIX CBS3eH —
JUIS W3Y4YeHHUS CBOMCTB BEILIECTB H
XUMHUYECKUX peakiuu,
€CTECTBEHHOHAYYHBIE METO/IBI
MMO3HAHWsI — HAaOIOIeHNe, U3MEPEHNE,
MOJIETTPOBaHHE, JKCIIEPUMEHT
(peanbHBII U MBICTICHHBIH)

packpbiBaTh cmbich [lepuoamueckoro

3aKOHA J1. n. Menpeneena:
JIEMOHCTPHUPOBATH MOHMMaHUe
MIEPUOJUYECKON 3aBUCHUMOCTH

CBOWCTB XHMHYECKUX DJIEMEHTOB OT
ux nojoxeHuss B llepuonnueckoit

TepMuHONIOrHUECKUN

JAKTAHT, YCTHBIN
OTIpocC, TECTHPOBAaHUE,
MpakTHIecKas padora

TepMmuHOIOTHYECKUI

JUKTaHT, YCTHBI
OIIpocC, TECTHPOBAaHUE,
MpakTHIeckas padora

TectupoBanue,
TEPMHUHOJIOTUYECKUN
JIUKTAaHT, peuieHue
MIPAKTHYECKUX 33129
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Crtpoenue aToma

CHUCTEME, 3aKOHOB COXPAaHEHUS MAacChl
BEILIECTB,  IIOCTOSHCTBA  COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YUYEHU4,
3aKoHa ABoraapo

XUMHYeCKas CBA3b.
39 OKHUCIINTEIBLHO-
' BOCCTAHOBUTEIbHBIE

peakiuu

Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

16

34
3

136

bubmuorexa [JOK
https://m.edsoo.ru/7f
41a636

BBIYUCIISATD OTHOCUTEJIBHYIO
MOJICKYIIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MacCOBYIO JIOJIIO
XIUMHYECKOTO dJIeMEHTa 1o ¢opmyre
COEIMHEHUS], MacCOBYIO JIOJIEO
BEIlECTBA B pPacTBOpE, MPOBOIUTH
pacy€Thl MO YPABHEHUIO XUMHUYECKOU

peaKHI/II/I; HpI/IMeH}ITI) OCHOBHBIC
oTepaIuu MBICIIUTEILHOM
JIEATENLHOCTH — aHald3 W CHHTES,
CpaBHEHUE, 000011IEHNE,

CHCTEMATU3aINI0,  KIacCU(UKAIIMIO,
BBISIBJICHUE TPUYMHHO-CJICJICTBEHHBIX
CBs3€ — JUI1 W3YYCHHUS CBOICTB
BEIICCTB M XUMHYECKUX PEaKIuH,
€CTECTBEHHOHAYUHBIC METO/IbI
MO3HAHUS — HAOMIO/ICHNE, H3MEPCHHE,
MOJIEJINPOBAHHE, IKCTIIEPUMEHT
(peanbHBII U MBICTICHHBIH )

TectupoBanue,
TEPMUHOJIOTUYECKUIA
JIUKTaHT, pelieHue
IMMPAKTUYCCKUX 3ada4
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9 KUIIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE CHHCOK MTOrOBBIX IJIaHUPYyeMbIX | Crnoco0 oumeHKH
Ne  HaumeHoBaHue
(undposbie) pe3yabTaToB ¢ YKasaHUEM 3TanoB HMTOTOBBIX
n/  pa3aesioB M TeM Bcer Koutpoabnbl IIpakTunueckn ofpasoBaTETLHBIC ux GopMHpoOBaHUS IIAHHPYEMBIX
I HmporpaMMel ] ¢ paboThbl e padoThI pecypebi pe3yabTaToB

Paszpnen 1. BemecTBo 1 XuMu4ecKasi peakuus

PacKpbIBaTh CMbICIT OCHOBHBIX TepMuHonoruye
XUMHUYECKUX IOHATHH: C KMM OUKTaHT,
XUMHUUYECKHUI DJIIEMEHT, aTOM, YCTHBIU OITPOC,
MOJIEKYJIA, UOH, KATUOH, AHUOH, TECTUPOBAHUE

IPOCTOE BELIECTBO, CI0XKHOE
BEIIIECTBO, BAJICHTHOCTb,
IIEKTPOOTPHULIATETHHOCTB,
CTENECHb OKHUCIICHHS, XUMHYECKast
peaknus, XMMHUIEecKast CBA3b,
TeroBoM 3(pPeKT peakuuu, Mob,

[ToBTOpenue u bu6mmoreka [IOK . n
. MOJIIpHBIN 00BEM, pacTBop,
1.1  yrmyOneHue 3HaHUN 8 https://m.edsoo.ru/7f41a63
AJEKTPOJIHTHI, HEIJICKTPOIIUTHI,
O BCILICCTBE 6

ANEKTPOJIUTUICCKAS
JUCCOIMAITUS, PEAKIINA UOHHOTO
oOMeHa, KaTainu3arop,
XUMHYECKOE paBHOBECHE,
oOpaTtuMble 1 HeOOpaTUMbIE
peaxium,
OKHCJIUTEIHLHOBOCCTAHOBUTEIHHEI
€ peaKIuu, OKUCIIUTEb,
BOCCTAHOBUTEIb, OKUCIICHHUE U
BOCCTAHOBJICHHE, AJUTOTPOTIHSI,


https://m.edsoo.ru/7f41a636
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aM(pOTEepPHOCTh, XUMHUECKAs CBSI3b
(koBaJIeHTHAas1, HOHHAS,
MeTaJlJIn4ecKast),
KpHUCTaJUIMYeCcKas peleTka,
KOppO3Hs METAJIOB, CIUIABHI,
CKOPOCTb XUMHUYECKOW peaKIny,
IIPEJENBbHO JOIyCTUMAs
koHneHTpanus [1JIK Bemniecta

OcHOBHBIE
3aKOHOMEPHOCTHU
1.2 nporekaHus
XHUMHYECKHUX
peakuuii

1.3 DnekrpoauTnyecka

14

14

2

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a63

6

bu6mmorexa [JOK

COCTaBJISITh YPABHEHUS
JJIEKTPOJIUTUYECKON
JUCCOLMALMU KUCIIOT, IIEJI0YeH 1
COJIEH, MTOJIHBIE U COKpAIlIEHHbIE
YPaBHEHUS PeakUuii HOHHOTO
oOMeHa, ypaBHEHHsI peaKkini,
MOATBEPKIAOIIUX
CYILIECTBOBAHUE FEHETUYECKOMN
CBSI3U MEXIY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB; PacKpbIBaTh
CYIIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEACTBOM COCTABJIEHUS
3MIEKTPOHHOTO OanaHca TUX
peakiuii; IpOrHo3upoBaTh
CBOICTBA BEIIECTB B 3aBUCUMOCTH
OT UX CTPOEHHS], BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX
IPEBPAILECHHUI B pa3IMYHBIX
YCIIOBUSIX;

MMPOBOAUTL PCAKIINH,

TepMuHonOrHUe
C KMl JUKTAHT,
YCTHBIH OIPOC,
TECTUPOBAHUE
[IpakTyeckue
paboThI

TepMuHoaoruue


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

s1 TUCCOLIMALIHS.

https://m.edsoo.ru/7f41a63

IMOATBCPKAAOIIHC KauyeCTBECHHBIN

C KM# JUKTaHT,

XuMH4yecKue 6 COCTAaB Pa3INYHbIX BEIIECTB: YCTHBII OITPOC,
peakuuu B pacro3HaBaTh ONBITHBIM MYTEM TECTUPOBAHUE
pacTBopax XJIOpHI-, OPOMU-, HOU- ,
kapOoHat-, pocdar-, cunmkar-,
cynb(haT-, THAPOKCUI-HOHBI,
KATHOHBI AaMMOHUS U MOHBI
W3YUYEHHBIX METAJUIOB,
INPUCYTCTBYIOIINE B BOJHBIX
pacTBOpaX HEOPTaHUYECKUX
BEILIECTB;
Uroro no pazneny 36
Paznen 2. HemeTa/iibl M X COEIMHEHUS
HCIIOJIb30BAaTh XUMUYECKYIO TepmuHosoruue

2.1

O61mas
XapaKTEePUCTHKA
XUMHYECKUX
anmeMenToB VIIA-
rpynmnsl. ['anoreHst

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a63

6

CUMBOIIMKY JJIsl COCTaBIICHUS
(hopMyI1 BeliecTB ¥ ypaBHEHUN
XUMHUYECKUX PEAKIIU;
OTIPE/ICIISATh BAJICHTHOCTD H
CTCTICHb OKUCJICHHSI XUMUYIECKUX
3JICMEHTOB B COCTUHCHHSIX
Pa3IMYHOTO COCTaBa,
IPUHAJJIEKHOCTD BEIECTB K
onpeAenéHHOMY Kiaccy
coeMHeHui 1o popmynam, BUJ
XUMHYECKOH CBSI3U (KOBAJICHTHAS,
WOHHAs, METAJTNYECKasi) B
HEOPTaHWYECKHUX COCTMHCHHUSX,
3apsi MOHA TI0 XUMHYECKOM
dhopmyne, xapakTep cpeibl B

C KMM JUKTaHT,
YCTHBIH OIIpoC,
TECTUPOBAHUE
[IpakTrnueckue
paboThI
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BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCTUHEHUH,
THUII KPUCTAJUIMYECKON PEIIETKH
KOHKPETHOTI'O BEILIECTBA;

XapaKkTepu30BaTh (OMUCHIBATH)

TepMuHoIOrHUE

O61mas obmue u cnernuduueckue C KUH TUKTaHT,
XapaKTepUCTUKa Bt OK XMMHYECKHE CBOIMCTBA MPOCTHIX U YCTHBIN OMpoc,
nOInoTeKa
XAMHAYECKAX I CJIOXHBIX BEIIIECTB, TIOATBEPKIAAsT  TECTHPOBAHHE

2.2 10 https://m.edsoo.ru/7f41a63
ni1eMeHTOB VIA- p OTHMCaHWe IPUMEpaMu
rpynmbl. Cepa u e€ - MOJICKYJISIPHBIX ¥ HOHHBIX
COEIUHEHHUS YpaBHEHUN COOTBETCTBYIOIINX
XUMUYECKUX PEAKIUN
06 XapaKTepU30BaTh (OMUCHIBATH) TepMuHonOrHye
miast o
o0mIrie U crierupuIecKre C KUH IUKTaHT,
XapakTEepUCTUKA N .
P p B OK XUMUYECKHE CBOMCTBA MPOCTHIX U YCTHBIN OIPOC,
XAMHAYECKHAX noImoTeKa
1 CJIOXHBIX BEIIIECTB, TIOATBEPXKIAs  TECTHPOBAHHE
2.3 | nsmemeHTOB VA- 12 https://m.edsoo.ru/7f41a63
OTIMCaHUE TPUMEPAMHU
TpyIIEL. A30T, 6
MOJIEKYJISIPHBIX ¥ HOHHBIX
dochop n ux .
yYpaBHEHUN COOTBETCTBYIOIIUX
COEIMHEHUS 5
XUMHUYECKHUX PEaKIIHi
06 XapaKTEePU30BaTh (OMUCHIBATH) TepmuHoIOTHYE
mast .
obmue u cnenuduueckue C KUH TUKTaHT,
XapaKTEPUCTHUKA . .
P p Bt OK XMMHUYECKHE CBOICTBA MPOCTHIX U YCTHBIHN Ompoc,
XUMHUYCCKUX NOJIUOTEKA
I CJIOHBIX BEIIIECTB, TOATBEPKIAAsT  TECTHPOBAHHE
2.4 | smementoB IVA- 13 https://m.edsoo.ru/7f41a63

IpyHnIbl. YTiaepoa u
KpPEMHUH, UX
coennHeHus. bop

Hroro no paszneny 43

6

ONMCaHKE PUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX
YpaBHEHUH COOTBETCTBYIOLINX
XUMUYECKUX PEAKIUN
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Paszgen 3. MeTaibl M HX COeTUHEHU S

XapaKTEepU30BaTh (OMUCHIBATH) TepMunonoruue
oOurue u cnenuduueckue C KU TUKTAHT,
XMMHYECKHUE CBOMCTBA MPOCTHIX U = YCTHBIN OIpPOC,
CJIO’KHBIX BEIIECTB, MOATBEPKAAsi  TECTUPOBAHUE
ONMCaHUE NPUMEpPaMHU [IpakTnueckue
MOJIEKYJIIPHBIX U MOHHBIX paboThI
YpaBHEHUH COOTBETCTBYIOLIUX

XUMHUYECKUX PEaKIluii;
. bubmuoreka [JOK
OO6mme cBolicTBa

3.1 10 https://m.edsoo.ru/7f41a63 .
METaJJIOB p AJIEKTPOJIUTUYECKON

COCTABJISITh YPABHEHUS

JMCCOLMAIINH KUCIIOT, IEeI0YeH 1
COJICH, TIOJTHBIC ¥ COKPAIIEHHBIC
ypaBHEHUSI PeaKI1ii HOHHOTO
oOMeHa, ypaBHEHUS peakLuii,
MOATBEPKAALOLINX
CYIIECTBOBaHHUE TeHETUUCCKON
CBSI3M MEX[Y BEIIECTBAMHU
PA3JIMYHBIX KJIACCOB;

XapaKkTepu30BaTh (OMUCHIBATH) Tepmunosoruue
o0mirie U cernupuIecKre C KU TUKTAHT,
XMMHYECKHUE CBOMCTBA MPOCTBIX U YCTHBIN OIPOC,

o CJIOKHBIX BCIIECTB, HOI[TBCp)K)IaSI TGCTI/IpOBaHI/Ie
Baxuetimme bub6mnoreka IIOK

3.2 | MeTauibl U UX 22 1 2 https://m.edsoo.ru/7f41a63
COCJIMHCHUS 6

OIHCaHMUEe NpUMepaMu
MOJIEKYJISIPHBIX 1 HOHHBIX
YPaBHEHHMH COOTBETCTBYIOLINX

XUMHYECKUX PEAKIIU;
COCTaBJIATh YPABHEHHUS
AIIEKTPOJIUTUYECKON
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JUCCOLMAIUU KUCIIOT, IEN0YeH U
COJIEH, ITOJIHBIE U COKPAILIEHHBIE
YPaBHEHHUS PEaKUil HOHHOTO
oOMeHa, ypaBHEHUS peakuii,
MTO/ITBEP K IAOLIIUX
CYILIECTBOBaHHE F€HETUYECKOMN
CBSI3M MEXY BEIIECTBAMHU
pa3IM4YHBIX KJIACCOB;

Hroro no paszneny 32

Pasnen 4. Xumus n okpyxkammas cpega

BemecTtBa u
MaTepHuabl B
JKU3HU YETOBEKA.
4.1 5
OCHOBBI
3KOJOTHUYECKOHU

IrPaMOTHOCTH

Hroro no paszneny 5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63

6

XapaKkTepu30BaTh (ONUCHIBATH)
obmue u cnenuduueckKue
XMMHUYECKHE CBOICTBA MPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPKAAS
OIHMCaHWE IPUMEpPaMu
MOJIEKYJISIPHBIX ¥ HOHHBIX
YpaBHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUH;
COCTaBJISITh YPABHCHUS
3IIEKTPOJTUTUYECKON
JUCCOLUAIUH KUCIIOT, IEN04Yel u
CcoJieii, TTOJIHbIE U COKpaIllEHHbIE
ypaBHEHHUS PEaKIUil HOHHOTO
oOMeHa, ypaBHEHUS peakLuii,
MIOJITBEPIKTAFOIITUX
CYIIIECTBOBaHUE T€HETHUUECKOU
CBSI3U MEXTY BEIIECTBAMH
pa3IMYHBIX KJIACCOB;

TepMuHonoruue
C KMl JTUKTAHT,
YCTHBIN OIPOC,
TECTUPOBAHUE


https://m.edsoo.ru/7f41a636
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Pa3pen 5. O600meHne 3HaHMIH
MPOBOJUTH PEAKIUU, TepMunonoruue
MOATBEPKIAIOIINE KAUECTBEHHbIA € KWW JUKTAHT,
COCTaB Pa3JIMYHBIX BEIIECTB: YCTHBIN OIPOC,
PacIiO3HaBATh ONBITHBIM IIyTEM TECTUPOBAaHUE

[ToBTOpEHME N
XJIOpUI-, OpPOMUI-, HOU- ,

000011IeHIE 3HAHUIT bubmuoreka [JOK
kapOoHart-, hocdar-, cunmkar-,
5.1 OCHOBHBIX pa3zenoB 10 2 https://m.edsoo.ru/7f41a63
cynb(haT-, THAPOKCUI-HOHBI,
KypcoB 8—9 6
KaTHOHBI aMMOHUS U HOHBI
KJIaCCOB
U3yYCHHBIX METAJIOB,
NPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX
BEIIICCTB;
Hroro no pazneny 10
PesepBHOE Bpems 10
OBLIEE
KOJIMYECTBO YACOB 136 4 11

I10 IIPOT'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE
8 KUIACC

KoimnyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabubie IIpakTnyeckue p
n/n Bcero n3ydeHusi oOpa3oBaTeJIbHbIC
padoThbI padoThbI
pecypcbl
1 [Ipeamer xumun. Posb XuMuu B KU3HU 1 1.09-6.09 bubmuoreka [JOK
4eJI0BEKa ' ’ https://m.edsoo.ru/7f41a636
) [Tonarue 06 UCTOPUM BO3HUKHOBEHUS U 1 1.09-6.09 bu6nuoreka IIOK
Pa3BUTHS XUMUH. XUMHS B CHCTEME HAYK R https://m.edsoo.ru/7f41a636
3 Tena n BemecTBa. PU3NUECKHUE U | 1.09-6.09 bubnuorexa [JOK
XMMHMUYECKHUE CBOMCTBA BEILECTB ' ' https://m.edsoo.ru/7f41a636
bubnuotexa [JOK
4 DuU3NYECKUE U XUMUYECKHUE SABJICHUS 1 1.09-6.09 1
https://m.edsoo.ru/7f41a636
[ToHsATHE O TEOPETUUECKUX METOJAX
but6mmoreka [IOK
5 MO3HAHUA B €CTECTBEHHBIX HAyKaX. 1 8.09-13.09
. https://m.edsoo.ru/7f41a636
Hcrounnku xumudeckoi nHbopMauu
[IpencraBieHust 0 HAYyYHOM TMO3HAHUU Ha
SMITUPHYECKOM YPOBHE: HAOJIOICHNE,
M3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE. Bu6 1OK
noIMoTEeKA
6 [TonsaTre o MmeTomax paboThI ¢ 1 8.09-13.09
https://m.edsoo.ru/7f41a636
XUMUYECKUMH BEIIECTBAMHU.
O6opynoBaHue MIKOJIBHONH XUMUYECKOM
naboparopun
[IpakTuyeckas padora Ne 1 o teme Eu6 LIOK
nOIMOTEKA
7 "[IpaBuinia pabOTHI B 1TAOOPATOPHUH U 1 1 8.09-13.09

npuémbl 00paleHus ¢ 1ab0paTOPHBIM

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

MacCChl, MacCChl BEIICCTB U KOJIMYCCTBA
BCIICCTBA

but6mmoreka [{JOK
8 YucTele BENIECTBA U CMECH 8.09-13.09
B https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
9 Croco0s! pas3aelIeHnst cMecei 15.09-20.09
pasit https://m.eds00.ru/7f41a636
[TpakTtruueckas padota Ne 2 mo Teme BuG 10K
NOJINOTEKA
10 "Pa3genenne cMecel (Ha IpUMeEPE OUUCTKH 15.09-20.09
8 o " ( P P https://m.edsoo.ru/7f41a636
MTOBApPEHHOM COJIH )
bubnnoreka IIOK
11 ATOMBI U MOJIEKYJIBI 15.09-20.09 = 1OTHOTEK 1
https://m.edsoo.ru/7f41a636
bub OK
12 XUMHYECKHUE DIIEMEHTEI 15.09-20.09 nomotexa L
https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
13 IIpocThle U CII0KHBIE BElIECTBA 22.09-27.09
p = https://m.edsoo.ru/7f41a636
BemecTBa MoIeKyIsIpHOro U
14 111 YIIAP 92.09-27.08 but6mmoreka [JOK
HEMOJIEKYJISIPHOTO CTPOECHUSA https://m.edsoo.ru/7f41a636
Xumnueckast hopmyia. BaaeHTHOCTE
15 (opmy. 22.09-27.09 but6mmoreka [JOK
ATOMOB XHMMHUYECKHUX IJICMECHTOB https://m.edsoo.ru/7f41a636
Bu6nunoreka IIOK
16 3aK0H ITOCTOSHCTBA COCTaBa BEIIECTB 22.09-27.09 HDJHOT a
https://m.edsoo.ru/7f41a636
17 OrnpezesieHre BaJIGHTHOCTH aTOMOB T10 29.09-4.10 bubnmoreka [JOK
bopmynam OMHAPHBIX COCAUHCHUI R https://m.edsoo.ru/7f41a636
18 OTHOcHTENIbHAS aTOMHAs Macca. 59.09-4.10 bubmmoreka [JOK
OTtHOCHTEIBHAS MOJIEKYJIpHAs Macca R https://m.edsoo.ru/7f41a636
Brruncinenns oTHOCUTEILHON
MOJIEKYJIIPHOM MacCChI BEIIECTB, MOJIIPHOM
19 yip il p 26.09-4.10 but6mmoreka [JOK

https://m.edsoo.ru/7f41a636
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20 MaccoBas noJst XUMHYECKOTO DJIEMEHTA B 29.09-4.10 but6mmoreka [JOK
COEMHEHUU ' ' https://m.edsoo.ru/7f41a636
)1 Brraucnenuss MaccoBoO# JOJIM XUMHYECKOTO 6.10-11.10 bubmuoreka [JOK
DIIEMEHTA 110 (OPMYJIE COETUHEHHSI ' ' https://m.edsoo.ru/7f41a636
” Haxoxnaenne npocteiimieit opMyIibt 6.10-11.10 bubnmnorexa [JOK
BEILECTBA [0 MACCOBBIM JI0JISIM AJIEMEHTOB ' ' https://m.edsoo.ru/7f41a636
Brruncnenus npocreiiieit popmysl
23 BEIIECTBA I10 MACCOBBLIM MIIHM MOJIbHBIM 6.10-11.10 bubnmorexa LIOK
m S https://m.eds00.ru/7f41a636
JIOJISIM 3JIEMEHTOB
but6mmoreka [IOK
24 KonuuectBo BemntectBa. Monb 6.10-11.10
m https://m.eds0o.ru/7f41a636
BianMocBs3bp KOIUUeCTBa, MAacChl U YHCIa bubanoreka [JOK
25 13.10-18.10 Prommorexall
CTPYKTYPHBIX €IUHHUI[ BEILIECTBA https://m.edsoo.ru/7f41a636
bubnunoreka IJOK
26 MognspHast Macca CMECH BEIIIECTB 13.10-18.10 nommotexa L
https://m.edsoo.ru/7f41a636
MoabHas oIS XUMHYECKOT0 DJIEMEHTA B b K
27 s 13.10-18.10 PrOmotera 1O
COCIMHEHUU https://m.edsoo.ru/7f41a636
)3 Haxoxnaenne npocreiiieit hopMyIibt 13.10-18.10 bubnmoreka [JOK
BEILIECTBA [T0 MOJIBHBIM JIOJISIM JIEMEHTOB ' ’ https://m.edsoo.ru/7f41a636
XUMHYECKHE SIBJICHUS. XUMHUYeCcKas bubnunoreka IJOK
29 ¥ 20.10-25.10 DHomorexall
peakius U €€ Npu3HaKu https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
30 3aK0H COXpaHEHMS MAcChl BEIIECTB 20.10-25.10
P B https://m.edsoo.ru/7f41a636
31 ATOMHO-MOJIEKyJsipHas Teopus. Ku3Hp u 20.10-25.10 bubnuoreka IIOK
nearesnbHOocTh M. B. JIoMoHOCOBa ' ' https://m.edsoo.ru/7f41a636
buo OK
32 XUMUYECKUE YpaBHEHUS 20.10-25.10 ~roaHotera 1
https://m.edsoo.ru/7f41a636
33 THUIbl XUMUYECKUX pEeaKInil 4.11-8.11 bu6nuoreka [IOK
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Pacu€Tel Mo XuMH4YeCKuM YPaBHCHUAM

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

but6mmoreka [JOK

34 KOJIMYECTBA U MACChI HCXOJHBIX BEIICCTB 4.11-8.11
A B https://m.edsoo.ru/7f41a636
WM TIPOAYKTOB PEaKIUU
Brruncnenus no ypaBHEHUSIM XUMHUYECKOU
35 pEAKIMN: KOJTUYECTBA BEIIECTBA, MACCHI IO 411811 but6mmoreka [JOK
M3BECTHOMY KOJIMYECTBY BEIECTBA, MACcCe T https://m.edsoo.ru/7f41a636
peareHTOB WX MPOIYKTOB PEaKIUU
Brruncnenus no ypaBHEHHAM XUMHYECKOU
36 pEAKIUN: KOJTUYECTBA BEIIECTBA, MACCHI IO 411811 but6mmoreka [JOK
HU3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce ' ' https://m.edsoo.ru/7f41a636
pEareHTOB WM MPOJYKTOB PEaKLUU
but6mmoreka [JOK
37 O00011IeHIE U CUCTEMATHU3aIUs 3HAHUN 10.11-15.11
= H https://m.eds00.ru/7f412636
18 KonTtponbnas padora Ne 1 mo teme 10.11-15.11 bu6muoreka [IOK
"BelecTBa M XUMHUYECKHE peakIiu’ ' ' https://m.edsoo.ru/7f41a636
but6mmoreka [{JOK
39 Bos — cMech rasos. IloHaTue o rasax. 10.11-15.11
yx https://m.edsoo.ru/7f41a636
o . Bbubnnorexa [IIOK
40 3akoH ABoranpo. MonspHbIli 00bEM ra3oB 10.11-15.11 1
https://m.edsoo.ru/7f41a636
Brruncienus o0béMa, KOJIHYECTBA BuG 10K
NOJINOTEKA
41 BEIleCTBa raza 110 U3BECTHOMY €ro 17.11-22.11
B .. y https://m.edsoo.ru/7f41a636
KOJIMYECTBY BEIECTBA, 00bEMY
but6mmoreka [JOK
42 OrHocuTenbHasA INIOTHOCTH Ta30B 17.11-22.11
https://m.edsoo.ru/7f41a636
BrruncieHns oTHOCUTENEHOM IIIOTHOCTHU Bbubnnoreka [LIOK
43 17.11-22.11 H
ra3oB https://m.edsoo.ru/7f41a636
44 OrnpezenieHne OTHOCUTEIbHON 17.11-22.11 bubmmoteka [{OK
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MOJIEKYJIIPHON MacChl ra3000pa3HOTO
BEILECTBA IO U3BECTHOM OTHOCUTEIHbHOU
IUIOTHOCTH

Brruncinesns oTHOCUTENEHON

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

but6mmoreka [{IOK
45 MOJIEKYJIIPHOM MAacChI T'a3a 10 U3BECTHOM 24.11-29.11
YEP . https://m.edsoo.ru/7f41a636
OTHOCHUTEIHLHOM INIOTHOCTH
OO0BEMHBIE OTHOILIEHUS ra30B IIPHU
46 P 24.11-29 11 bubmmoreka [JOK
XUMHUYECKUX PEAKLIUAX https://m.edsoo.ru/7f41a636
B cie 00BEMOB ra30B 110
A7 BIYHCIICHUS 00BEMOB ru B II 24.11-29 11 bubmuoreka [JOK
YPaBHEHUIO XUMHUYECKON PEAKIINHA https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
48 Kucnopog — 31€MEHT U IPOCTOE BEIIECTBO 24.11-29.11
PO p B https:/m.eds00.ru/7f41a636
b K
49  Oxcumpl 1.12-6.12 nommorexa O
https://m.edsoo.ru/7f41a636
50 Croco0sI MOTy4eHUs KHCIIOpO/ia B 112:6.12 bubnmorexa [JOK
1abopaTopuu U MPOMBIIUICHHOCTH T https://m.edsoo.ru/7f41a636
[IpaxTuyeckas padora Ne 3 o Teme
" bubnmnorexka [JOK
51 [Tonyuenue u cobupanue KUCIOpoa, 1.12-6.12
o https://m.edsoo.ru/7f41a636
W3Y4YEHHUE €r0 CBOMCTB
but6mmoreka [JOK
52 KpyrosopoT xuciioposa B Ipupoie 1.12-6.12
PYrosop pos PHpOA https://m.edsoo.ru/7f41a636
O30H — amIoTponHas MOau(pUKaIs
53 p audukar 8 12.13.12 Bbub6nuoreka LIOK
KHCJIopoaa https://m.edsoo.ru/7f41a636
TerutoBoit > heKT XUMHUUIESCKON pEaKIInH,
b P bubnuorexa [JOK
54 TEPMOXMMHYECKUE YPABHEHUS, IK30- U 8.12-13.12
https://m.edsoo.ru/7f41a636
SHIOTEPMUUYECKHE PEAKIINU
Tommuso. Mcnons30Banue yriisi 1 METaHa B
55 yT 8.12-13.12 bubmuoreka [IOK

KayecTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.

https://m.edsoo.ru/7f41a636
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Beruucienus mo ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00BhEMA,

bubnuoreka [JOK

56 MAacChI 10 U3BECTHOMY KOJNYECTB 8.12-13.12
.. Y y https://m.edsoo.ru/7f41a636
BelecTBa, 00BEMY, Macce peareHTOB WIH
MPOJIYKTOB PEAKIINH
KonTtpoinsHasg padora Ne 2 o teme
57 oWP P ) 15.12-2012 Promiorexa [IOK
Boznyx. Kucnopoa. Oxkcuabl https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
58 Bomopox — 3i1eMeHT U IpoCTOE BEIECTBO 15.12-20.12
0oL p B https://m.edsoo.ru/7f41a636
CrocoOslI ITOJIyYEeHNST BOIOPOAa B
59 y4 JI0pPOJL 15.12-20.13 but6mmoreka [JOK
1a00paTopuu ¥ MPOMBILIUIEHHOCTH https://m.edsoo.ru/7f41a636
[IpaxTuyeckas padora Ne 4 o Teme Bu6 LIOK
HOJINOTEKA
60 "[TonyueHue U coOupaHue BOAOPOA, 15.12-20.12
i HPAIHE BOAOPOZ https://m.edsoo.ru/7f41a636
W3Y4YEHHUE €r0 CBOMCTB
Hcnonp3oBanue BoOOopoaa B KAUeCTBE b K
61 AOpOA 22.12-27.12 Duomorexa IO
TOILJIMBA https://m.edsoo.ru/7f41a636
ITonsarue o xkucaorax u coistx. Cocras b K
62 . 22.12.27.1p Dwomorexa [0
KHCIOT U COJIer https://m.edsoo.ru/7f41a636
Brranciaenus 00b€ma, KOJIHYECTBA B OK
NOJINOTEKA
63 BEIIECTBA raza o U3BECTHOMY €TI0 22.12-27.12 1
. https://m.edsoo.ru/7f41a636
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brranciaenus 00EM0B ra3oB 110 b K
64 : 22.12.27.1p Promorexa O
YPaBHEHUIO XUMUUYECKON peaKk i https://m.edsoo.ru/7f41a636
Breruncnenus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
bubnunoreka [JOK
65 MAacchl IO U3BECTHOMY KOJIMYECTBY 12.01-17.01

BellecTBa, 00bEMY, Macce peareHToB WK
MPOJIYKTOB PEAKIINH

https://m.edsoo.ru/7f41a636
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®dusuyeckue cBoMcTBa BoJbl. Bona B

66 )it )¢ 12.01-17.01 but6mmoreka [JOK
IIpUpoOJIE https://m.edsoo.ru/7f41a636
AHanM3 U CHHTE3 — METObI H3YUCHUS b K

67 ABLIEYH 12011701 Promorexallo
COCTaBa BOJbI https://m.edsoo.ru/7f41a636

. b K
68 XUMHYECKHE CBOMCTBA BOIEI 12.01-17.01 nbmrotexa O
https://m.edsoo.ru/7f41a636
N buo6 K
69 CocTaB OCHOBaHUH 19.01-24.01 = ronHoTera 1o
https://m.edsoo.ru/7f41a636
bubnuotexa [JOK
70 PacTtBOps1. PacTBOpHMOCTS BEIIECTB B BOJIE 19.01-24.01 nbnmotexa 11
https://m.edsoo.ru/7f41a636
HacpllieHHbIe 1 HEHACBIIIICHHBIE,
but6mmoreka [{IOK
71 KOHIICHTPUPOBAHHBIC U pa30aBICHHBIC 19.01-24.01
https://m.edsoo.ru/7f41a636
pacTBOpHI
CrniocoObl BbIpakeHUsI KOHIIEHTPAuU
R bubmmoreka [JOK
72 pacTBOPOB: MaccoBasi A0JIsl paCTBOPEHHOTO 19.01-24.01
https://m.edsoo.ru/7f41a636
BEILIECTBA, MOJISIPHASI KOHIIEHTPALIHS
[IpaxTuyeckas padora Ne 5 o Teme
"[IpuroroBieHue pacTBOPOB C

7 onpeAeIEHHON MacCOBOM J10J1eH 26.01-31.01 bubmuoreka [JOK
pactBopénHOro Bemectsa. [lpurorosienue ' ' https://m.edsoo.ru/7f41a636
pacTBOPOB C ONpPEICTEHHON MOJIIPHOU
KOHLIEHTpaluen pacTBOPEHHOTO BelecTBa"

74 Beraucienus ¢ ucmoabp30BaHUEM TTOHSATHS 26.01.31.01 bubmnoreka [JOK
«MaccoBast J0JIs BEIECTBA B PACTBOPE» ' ' https://m.edsoo.ru/7f41a636
Breraucienus ¢ ucmoabp30BaHUEM TTOHSATHS Eub OK

" oTeKa
75 «MOJISIpHAsI KOHIIEHTPAIUs paCTBOPEHHOTO 26.01-31.01 OHOT 1
https://m.edsoo.ru/7f41a636
BEIIIECTBA»
76 Ponb pacTBOpOB B IPUPOAE U KU3HU 26.01-31.01 bubnuoreka [JOK
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yenoBeka. KpyroBopot BojbI B Ipupoe

3arpsizHeHue npupoaHbIx Boa. OxpaHa u

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

77 2.02-7.02
OYHCTKA IPUPOJHEIX BOL. https://m.edsoo.ru/7f41a636
Brruncnenus ¢ ucmnonb3oBaHHEM IpadUKOB
78 aCTBOPUMOCTH JIJISI PACYETOB 2.02-7.02 bubnnorexa LIOK
p p AP R https://m.edsoo.ru/7f41a636
pacTBOPUMOCTH BEIIECTB
79 BrrunciieHus ¢ UCIOIb30BaHUEM ITOHSITHS 2.09-7.07 bubnuotexa [JOK
«MaccoBast JI0JIs BEIIECTBA B PACTBOPE» ' ' https://m.edsoo.ru/7f41a636
Brruncnenus ¢ ncnojb30BaHHEM HOHSITHS
80 «MOJIIpHasA KOHIICHTPAIIUS PaCTBOPEHHOTO 2.02-7.02 buGnnorexa LIOK
p HeHTpatui p p ' ' https://m.edsoo.ru/7f41a636
BEIIIECTBAY
Brruucnenus ¢ ucnosib3oBaHueM rpadukoB
81 aCTBOPUMOCTH JIJISI PACYETOB 9.02-14.02 bubnmorexa LOK
p p p ' ' https://m.edsoo.ru/7f41a636
pacTBOPUMOCTH BEILIECTB
bubnnoreka [JOK
82 O0001Ienre U cCUCTEMAaTH3aMs SHAHUH 9.02-14.02
B 1 https://m.edsoo.ru/7f41a636
23 KonTponbnast padora Ne 3 o teme 9.02-14.02 bubmmoreka [IOK
"Boznopox. Boxa. Pactsopsl. OcHoBanus" ' ' https://m.edsoo.ru/7f41a636
Oxcunpl: cocTaB, KilacCu(puKamus, bubnuoreka IIOK
84 g (I) H 9.02-14.02 a
TpUBHAJIbHBIE Ha3BaHUA https://m.edsoo.ru/7f41a636
ITonmyueHnne u XUMHUUECKHE CBOMCTBA b K
85 Y 16.02-21.02 PrOmotera 1O
OKCHJIOB https://m.edsoo.ru/7f41a636
ITonsarre o ruapoKcUIaX — OCHOBAHUAX U
36 1p it 16.02-21.02 bubmuoreka [JOK
KHCIIOPOACOAEPKALLNX KUCIIOTaxX https://m.edsoo.ru/7f41a636
dusnyeckue 1 XUMHUUECKHE CBOIICTBA
87 16.02-21.0 Promorexa [IOK
KHMCJIOT https://m.edsoo.ru/7f41a636
bubnuoreka IIOK
88 [Tonyuenue kucinot 16.02-21.02 1

https://m.edsoo.ru/7f41a636
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98

Knaccudukanus ocHoBaHUI

[L[€noun, ux CBOMCTBA U CIIOCOOBI
MOJTYYEHHUS

HepaCTBOpI/IMHC OCHOBAHUA, UX CBOMCTBaA
1 CHOCOOBI IMOJIYYCHUA

[onsatue 06 ampOTEPHBIX THAPOKCHIAX:
XMMHYECKHE CBOMCTBA U IOJIIyYCHHUE.
[IprMeHeHne Ba)KHENIINX OCHOBAHUI

Comnu: cocraB, KinaccupuKkays,
TPUBHUAJIILHBIC HA3BAHUA

dusnueckre U XUMUYECKHUE CBOMCTBA
coneit. [lonmyuenue comen

['eneTnueckas CBA3b MEXIY KJIACCAMU
HEOPraHUYECKUX COCTMHEHUIN

[IpaxTuyeckas pabora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/]a4d IO TEME
«OCHOBHBIE KJIaCChI HEOPTaHUYECKUX
COCTUHEHUN

Brruncnenus no ypaBHEHUSIM XUMHYECKOU
peaKIMu: KOJIMYeCTBa BEIIECTBA, 00BhEMA,
MaCCBI 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BbEMY, MACCe PEareHTOB WU
MIPOJIYKTOB PEaKINU

Brruncnenust Macchl IpoAyKTa peakiuu Mo
W3BECTHOM MAacCe OJHOI0 M3 UCXOIHBIX
BEILIECTB, B3SITOIO B BUJIE PACTBOPA,
COZEPIKAIETO ONPEACIEHHYIO MACCOBYIO

23.02-28.02

23.02-28.02

23.02-28.02

23.02-28.02

2.03-7.03

2.03-7.03

2.03-7.03

2.03-7.03

9.03-14.03

9.03-14.03

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

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

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

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

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

KonTponbhas padora Ne 4 o teme

but6mmoreka [{OK

99 "OcHo € KJIacChl HEOpPraHu4ec 9.03-14.03
HOBHPT an bl HCOPTaHHeCKiX https://m.edsoo.ru/7f41a636
COeIMHEHNH
ITepBrie moneITKN KitaccurKaun
100 p dbuxary 5.03.14.03 bubnnorexa LIOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
101 IIo €0 ax cxo 3JIEMEHTO 16.03-21.03
FUITHE © TPYTITIaX CXOAHBIX SJCMCHTOB https://m.edsoo.ru/7f41a636
DeMEHTHI, KOTOpLIE 00pa3yroT
102 PHIE 0DPasyIo 16.03-21.03 Promiorexa [IOK
aM(pOTEepHBIC OKCUIBI U TUIAPOKCUIBI https://m.edsoo.ru/7f41a636
Ile 7| .0
103 pUOaUYECKUI 3aKOH. OTKpBITHE 16.03-21.03 bubmuoreka [JOK
[lepuoauueckoro 3aKoHa https://m.edsoo.ru/7f41a636
KopoTkoneproanas v JyIMHHOTIEPUOHAS
. bubnmoreka [JOK
104 dbopwmsl [leproanueckoil cucTeMpl 16.03-21.03
https://m.edsoo.ru/7f41a636
xumudeckux dyemenToB .M. Menneneesa
bubmuoreka [JOK
105 ITepuo 23.03-27.03
PHOJIBL H TPYIIIBT https://m.edsoo.ru/7f41a636
bub6 OK
106 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB 23.03-27.03 nbnuotexa 11
https://m.edsoo.ru/7f41a636
bub6 OK
107 CocTaB aTOMHBIX SI7IEP 23.03-27.03 nbnuotexa 11
https://m.edsoo.ru/7f41a636
4!
108 30TOIbl KaK Pa3HOBUIHOCTH aTOMOB 53.03-27.03 bubmnoreka [JOK
XUMHUYECKOTO DJIEMEHTAa https://m.edsoo.ru/7f41a636
b K
109 ONEKTPOHBI 6.04-11.04 nommorexa O
https://m.edsoo.ru/7f41a636
but6mmoreka [{OK
110 DneKTpoHHAast OpOUTAIIb 6.04-11.04
p p https://m.edso0.ru/7f41a636
111 DHEPreTU4eCcKre YPOBHHU U MOTYPOBHHU 6.04-11.04  bubmuoteka [JOK
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113

114

115

116

117
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119

120

aToma; s-, p-, d-opOuTanu
DNeKTpOHHBIE KOH(UTYpAIH U
3JEKTPOHHO-Tpadudeckue GopmMyJsl
aTOMOB

CrpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKHUX DJIEMEHTOB
[Tepnoanueckoii cucrems [1.1.
Menneneena

3aKOHOMEPHOCTH U3MEHEHMSI paJuyca
aTOMOB XMMHMUYECKUX JIEMEHTOB,
METAJIIMYECKUX U HEMETaNINYECKUX
CBOICTB I10 TPYIIIaM U IIEPUOIaM

H3MeHeHne cBOMCTB coeAMHEHUN
XMMHYECKHUX 3JIEMEHTOB B IIEPUOIAX U

rpymmax
XapakTeprucTUKa XUMHUYECKOTO 3JIEMEHTA
IO €ro MoJoXeHUIo B [lepuoanueckoit
cucreme JI.1. Menneneesa

3nauenue [leproamdeckoro 3aKoHa u
[lepuoanyeckoil CUCTEMbI XUMHYECKUX
3JIEMEHTOB JJI Pa3BUTHUS HAYKU U
MPaKTUKHU

DNEKTPOOTPULATEIbHOCTh XUMUYECKIX
3JIEMEHTOB

KoBanenTuas MoJIsipHas CBA3b

KoBanenTHas HEIIOJIsIpHAas CBA3b

6.04-11.04

13.04-18.04

13.04-18.04

13.04-18.04

13.04-18.04

20.04-25.04

20.04-25.04

20.04-25.04

20.04-25.04

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

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

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

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

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

but6mmoreka [JOK
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but6mmoreka [{JOK
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but6mmoreka [JOK
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bubnuoreka [JOK
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but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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but6mmoreka [JOK

121 HMonnas cBsa3b 4.05-9.05
https://m.edsoo.ru/7f41a636
122 DNEKTPOHHBIC U CTPYKTYPHBIE (DOPMYIIBI 4.05-9.05 bubnmnorexa [JOK
BCILIECTB ' ' https://m.edsoo.ru/7f41a636
Bbubnuoreka IIOK
123 Kpucrannuueckue u amopHbIe BellecTBa 4.05-9.05 1
https://m.edsoo.ru/7f41a636
THIIBI KPUCTAIIMUECKHUX PEIIETOK U UX b K
124 P p 4.05-9.05 nommorexa LO
XapaKTEPUCTUKU https://m.edsoo.ru/7f41a636
IIpymunHBEI MHOTOOOpAa3Hs BEIICCTB,
P . P bubmmoreka [JOK
125 3aBHCHMOCTEL CBOVCTB BEIIECTB OT COCTaBa 11.05-16.05
https://m.edsoo.ru/7f41a636
U CTPOECHUSA
Bu6nnoreka IIOK
126 CreneHb OKUCIICHUA 11.05-16.05 HOJHOT a
https://m.edsoo.ru/7f41a636
OKHUCIATEITIHFHO-BOCCTAHOBUTEIIbHBIE b K
127 11.05.16.05 Promorexa O
peakunu https://m.edsoo.ru/7f41a636
XUMHYECKHE IJIEMEHTHI — OKUCIUTEIN U bu6 K
128 11.05-16.05 Puommorexa IO
BOCCTAaHOBUTECIH https://m.edsoo.ru/7f41a636
CocraBiieHre ypaBHEHUN OKUCIUTEIbHO-
129 BOCCTAHOBHUTEIBHBIX PEAKIUM, METO, 18.05-23.05 Enbmrorexa ITOK
PCAKIIH, A ' ' https://m.edsoo.ru/7f41a636
AIEKTPOHHOTO OanaHca
Breruncienus no ypaBHEeHUSIM XUMHYECKOU
pPEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,
but6mmoreka [JOK
130 MacCChI 110 U3BECTHOMY KOJIMYECTBY 18.05-23.05
. https://m.edsoo.ru/7f41a636
BellecTBa, 00BEMY, Macce peareHToB WK
MPOJIYKTOB PEaKIINU
Brruncnenus npocrene MoJjIeKyIsIpHOI
P Y2Ip bubmuoreka [JOK
131 (GhOopMyJIBI BEIIECTBA TI0 U3BECTHBIM 18.05-23.05

MAacCCOBBIM JOJISIM 3JICMCHTOB

https://m.edsoo.ru/7f41a636
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but6mmoreka [JOK

132 06006 7 1 18.05-23.05
ODIICHHC | CHCTCMATH3ALHA SHAHUH https://m.edsoo.ru/7f41a636
133 Kontponbnas padora Ne 5 o teme | 55 05-26.05 bubmuoreka [IOK
"CrpoeHne aToMa. XuMH4ecKast cBsi3p" https://m.edsoo.ru/7f41a636
134 PesepBHblii ypok 1 25.05.26.05 Dromorexa LIOK
https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
1 P 7 1 25.05-26.05
35 PescpBHbIi ypok https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
1 P 7 1 25.05-26.05
36 C3CPBHBI YPOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Hara uudposbie
Nenni/m  Tema ypoka Kontpoabuble  IIpakTuyeckue p
Bcero U3ydeHus: 00pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchl
bu6mmorexa [IOK
1 CrpoeHue aToMOB 1 1.09-6.09 nomotexa I
https://m.edsoo.ru/7f41a636
[TocnenoBaTenbHOCTD 3aMOTHEHUS
. bubmuoreka [JOK
2 3JICKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX 1 1.09-6.09
https://m.edsoo.ru/7f41a636
NEPHOJIOB
3 Oco0eHHOCTH 3aMOTHEHUS AICKTPOHHBIX | 1.09-6.09 bubnmnorexa [JOK
opOuTaiei aToMOB OOJIBIIKMX [IEPHOIOB R https://m.edsoo.ru/7f41a636
b K
4 CrerneHb OKUCIICHHS U BAJICHTHOCTD 1 1.09-6.09 nommorexa O
https://m.edsoo.ru/7f41a636
. b K
5 Bunpl xumMuueckou cBsA3U 1 8.09-13.09 n6mrotexa O
https://m.edsoo.ru/7f41a636
OOMeHHBII 1 JOHOPHO-aKIeTOPHBIN
6 MEXaHHU3M 00pa30BaHMs KOBAJICHTHON | 8.09-13.09 bubmuoreka [IOK
CBSI3H. MeXMOIIEKYIISIPHBIE ' ' https://m.edsoo.ru/7f41a636
B3aUMOJICVCTBHUS
THUIBl KPUCTAIIINYECKUX PEIIETOK, BuG OK
noIMoTEKa
7 0COOEHHOCTH CTPOCHUS 1 8.09-13.09 H
. https://m.edsoo.ru/7f41a636
KPUCTAJUTMYECKUX PEIIETOK
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA
. " bubmmoreka [JOK
8 KPUCTAJUIMYECKOU PEMIETKU U BUA 1 8.09-13.09
. https://m.edsoo.ru/7f41a636
XUMUYECKON CBA3U
9 Krnaccudukanus XuMHIECKUX peakiui 1 15.09-20.09 bubnuoteka [JOK
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I10 pa3JIMYHBIM IIPpU3HAKaAM

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

10 DHepreTuka XMMHUYECKUX pPeaKIni. 15.09-20.09 bubmuoreka [IOK
TemsioBoii 3hPEeKT XMMUIECKOH peakiun ' ' https://m.edsoo.ru/7f41a636
bub6nuoreka [JOK
11 3akoH I'ecca u ero cieacTBus 15.09-20.09
A https:/m.edsoo.ru/7f41a636
Brruucnenust no TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIINH: TETUIOBOTO
3y dexTa XUMHUIESCKOH peakIiy 110 b K
12 b peardt 15.09-20,09 PHomuorera O
KOJIMYECTBY BELIECTBA, MaCCE WA https://m.edsoo.ru/7f41a636
00BEMY TIPOpPEarupoOBaBIIETO WIN
00pa30BaBIIETOCS BEIIECTBA
IToHsATHE O CKOPOCTH XMMHUYECCKOHN b K
13 pocT! 22.09-27.09 PHomuorexa IO
peakuuu. 3aKOH IEMUCTBYIOIIMX Macc https://m.edsoo.ru/7f41a636
Oueprus akTuBanuu. Iloustue o buo OK
14 P H 22.00-27.09 DHOMOTEKA ]
karanuze. Depmentsl. UTHruOUTOPHI. https://m.edsoo.ru/7f41a636
daxTopHl, BIUAIONINE HA CKOPOCTh bubanoreka [IJOK
15 PP, BIIION P 22.00-27.09 DHOMOTEKA ]
XUMHUYECKON pEaKIun https://m.edsoo.ru/7f41a636
IToHsATHE O XUMHYECKOM PAaBHOBECHH, b K
16 P 22.09-27.09 PHomuorexa IO
npunuuin Jle [aTense https://m.edsoo.ru/7f41a636
@DakTopbl, BIUSIOIINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS. B LIOK
HOIoTEKA
17 ITporao3upoBanmne BO3MOKHOCTH 29.09-4.10
p P . https://m.edsoo.ru/7f41a636
MPOTEKAHUS XUMHUYECKHUX MPEBPAILICHUI
B Pa3IUYHBIX YCIOBUAX
OKHCIIUTEIbHO-BOCCTAaHOBUTEIBHEIC b K
18 29.00-4.10  Puomiorexa O
peakunu https://m.edsoo.ru/7f41a636
Baxaple OKHCIUTEIN 1 BOCCTAaHOBUTEIIH. b K
19 29.00-4.10 Promorexa O

HepMaHraHaT Kalausa

https://m.edsoo.ru/7f41a636
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CBolicTBa MPOCTHIX BEIIECTB —
METAJUIOB M HEMETAII0B, KMCIIOT U COJIEH

bubnuoreka [JOK

20 — B CBETE IIPEACTABIEHNAN 00 29.09-4.10
peA https://m.edsoo.ru/7f41a636
OKHCJIIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKIusIx
[TpakTrueckas padota Ne 1. Perenue
)1 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME 6.10-11.10 bu6nuoreka [JOK
«OKHCIUTENBHO-BOCCTAHOBUTEbHBIE ' ' https://m.edsoo.ru/7f41a636
peaKLum»
Kontponbnas padota Ne 1 o teme
22 «OCHOBHBIE 3aKOHOMEPHOCTHU 6.10-11.10 bubmmorexa LOK
P . ' ) https://m.edsoo.ru/7f41a636
MPOTEKAHUS XUMUYECKUX PEAKITUI
PactBOopenue xak GU3HKO-XUMHUYECKUN b K
23 P ¢ 6.10.11.10 Puomorera O
nporecc https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
24 DIEKTPOIUTHI U HEDJIEKTPOIIUTHI 6.10-11.10
P p https://m.edsoo.ru/7f41a636
Teopust YIEKTPOIUTHIYECCKON b K
25 P P 13.10.18.10 PromoTera O
JYCCOINAIINM https://m.edsoo.ru/7f41a636
Honnoe npoussenieHrEe BOIbI. b K
26 POMIBE A 13.10-18.10 Promotera 1O
Bonpopoanslil nokasarenb https://m.edsoo.ru/7f41a636
DIEeKTPOIUTHYECKAS JUCCOIIAAIINSI b K
27 P VI AecotHan 13.10-18.10 Promorexa O
KHMCJIOT, OCHOBAHHUM U COJIEH https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
28 Peakmun nouHoro ooMeHa 13.10-18.10
a https://m.edsoo.ru/7f41a636
CBolicTBa KMCJIOT, OCHOBAHHHU UM COJICH B BuG 10K
NOJINOTEKA
29 CBETE IIPEACTABICHUN 00 20.10-25.10
el . https://m.edsoo.ru/7f41a636
AJIEKTPOJIUTUYECKON JUCCOIHAITIT
30 KauecTBeHHBIE peaklIK HA HOHBI 20.10-25.10 bwubmuoteka [JOK
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[IpakTrueckas padota Ne 2. Perenue

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

but6mmoreka [JOK
31 SKCIEPUMCHTAJIFHEBIX 3aJ1a4 I10 TEME 20.10-25.10
P A https://m.edsoo.ru/7f41a636
«IAEKTPOIUTAYECKAS] TUCCOLIUALIUSD)
o Bubmnoreka [IOK
32 I'maponus coneit 20.10-25.10 a
https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
33 Honusle ypaBHEHUSI THAPOJIN3A COJIEN 4.11-8.11
yp P https://m.edsoo.ru/7f41a636
[Ipaktuyeckas pabora Ne 3. Pemenue
34 SKCIHEPUMEHTAILHBIX 3a/4a4 II0 TEME 4.11-8.11 Bubmuorexa IJOK
P . A R https://m.edsoo.ru/7f41a636
«I'maponus conen»
Boruncnenus Mmaccbl IpoAyKTa Peakiuu
110 U3BECTHOU Macce OJHOIO U3
35 HCXOJHBIX BEIUIESCTB, B3SITOTO B BUJIE 4.11-8.11 Bubmrorexa IJOK
8 HHECTB, 8 e https://m.edsoo.ru/7f41a636
pacTBopa, CoAepKaIEro OnpeIenEHHYIO
KOHIICHTPAIIMIO paCTBOPEHHOTO BEIIECTBA
KontponbHas padota Ne 2 o Teme
36 "DIIEKTPOIUTHYECKAS TUCCOLIMAIINS 4.11-8.11 bubmmorexa [IOK
P AHCCOTATI. o https://m.eds0o.ru/7f41a636
XUMHUYECKHUE PEAKIIUU B PACTBOPAX
but6mmoreka [{IOK
37 O0was xapakTepucTUKa HEMETAIIOB 10.11-15.11
Tt XapaKTep https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
38 O01as xapakTepucTUKa TaJIOTEHOB 10.11-15.11
B p p https://m.edsoo.ru/7f41a636
XHUMHUYECKHE CBOMCTBA raJIOr€HOB.
39 . 10.11-15.11 Promorexa [IOK
XHUMHUUYECKUE CBOMCTBA XJIOpa https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
40 Xaoposogopoa. ConsHas KUCIOTa 10.11-15.11
POBONOPOA hitps://m.edsoo.ru/7f41a636
Bbubnuoreka LIOK
41 [Ipaktuyeckas pabora Ne 4 o Teme 17.11-22.11 1

https://m.edsoo.ru/7f41a636
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"T[lonyyeHue CoasTHON KUCIIOTHI,
n3yuyeHue e€ cBoMucTB"

[TonsATHE 0 KHCIOpPOACOAEPKAILMX

bubmuoreka [JOK

42 17.11-22.11
KHCJIOTax XJIOpa U UX CONAX https://m.edsoo.ru/7f41a636
Brruucnenust mo ypaBHeHHUSIM

43 XUMHYECKHUX PEaKIUH, €CIIU OJUH UX 17.11-22.11 Bubmiorexa IIOK

Ak, A ' ' https://m.edsoo.ru/7f41a636
peareHTOB J1aH B U30BITKE
Baxkueiimue coe e opa

44 HEUIIN JIMHEHUS XJI0pa U X 17.11.22.11 bu6muoreka [IOK
HaxO0XXIECHNE B IIPUPOLIE https://m.edsoo.ru/7f41a636
OO011ast XxapakTEpUCTHUKA 3JIEMEHTOB VIA-

45 Has xapartep 24112911 Pubmorera [IOK
TPYIIIBI https://m.edsoo.ru/7f41a636
CrtpoeHue u CBOMCTBA TPOCTOTO Eubs 1OK

NOJINOTEKA
46 BEIIECTBA CEPBI. AJUIOTPOITHEIE 24.11-29.11
B p p https://m.edsoo.ru/7f41a636
MOIU(GUKAITUN CEPBI
CepoBOa0OpOI, CTPOEHUE 3MYECKHE

47 POBOIOPOT, Tup Hue, pusudeckue u 24.11-29.11 bubnuoreka [IOK
XAUMHUYECKHE CBOMCTBA https://m.edsoo.ru/7f41a636

bubmuoreka [JOK

48 Oxcuasl cepol 24.11-29.11

AAbt cep hitps://m.edsoo.ru/7f41a636
bu6nunoreka [IOK

49 CepHucTasg KHUCIOTA U €€ COJIN. 1.12-6.12

p https://m.edsoo.ru/7f41a636
bubnuoreka [JOK

50 CepHast KUCIIOTa U €€ COJIN 1.12-6.12

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

51 [IpoMbIIIIEHHOE OJTyYEHUE CEPHOM 112:6.12 bubmuorexa [IOK
KHCJIOTBI ' ' https://m.edsoo.ru/7f41a636
Haxoxnenue cepbl 1 €€ COEIMHEHUH B
npupoae. XUMHYECKOE 3arpsa3HeHne

57 pupon p 112-6.12 bu6nmoreka [JOK

OKpY>Karolleu cpebl COEAUMHEHUSIMHU
cepbl

https://m.edsoo.ru/7f41a636
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Bpraunciienust Macchl MPOAyKTa pEaKIuu
10 U3BECTHON MaccoBOM (00BEMHOIN)

but6mmoreka [JOK

53 8.12-13.12
none (%) ero BbIXo/a OT TEOPETUIECKU https://m.edsoo.ru/7f41a636
BO3MOXHOTO
Brruucienus maccoBoit (00bEMHOM) 101H
54 (%) BBIXOJA MPOAYKTA PEAKIIUU TTO 8.12-13.12 bu6mmoteka [IOK
U3BECTHOM Macce (00BEMY) HCXOIHOTO ' ' https://m.edsoo.ru/7f41a636
BEII[ECTBA U MPOJIYKTa peaKkuu
55 OO6m1as XxapakTepucTrKa 3JIEMEHTOB VA - 8.12.13.12 bubnuotexa [JOK
TPYIIIBI ' ' https://m.edsoo.ru/7f41a636
56 A3oT, pacipocTpaHeHHE B IPUPO/IE, 8.12-13.12 bubnmnorexa [JOK
bu3HYECKre ¥ XUMHYIECKHE CBOMCTBA ' ' https://m.edsoo.ru/7f41a636
AMMHaK, ero (pU3NYecKue U XUMUYECKUe
57 MHAK, ¢ 1512-20.12 bubmmoreka [JOK
CBONMCTBa https://m.edsoo.ru/7f41a636
58 Conu ammoHMS 15.12-20.12 bubmorexa [TOK
https://m.edsoo.ru/7f41a636
[IpakTuyeckas pabora Ne 5 o Teme
" bubnmnorexa [JOK
59 ITonyyenue ammuaka, U3y4eHHUE €ro 15.12-20.12
. " https://m.edsoo.ru/7f41a636
CBOMCTB
but6mmoreka [JOK
60 Oxcunel azora (I, IL, II1, IV, V 15.12-20.12
A ( ) https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
61 A3zoTtucTast KuciaoTa. A30THas KUCJIOTa 22.12-27.12
https://m.edsoo.ru/7f41a636
[IpoMblIIEHHOE TTOTYyYE€HUE a30THOU
62 p y 22.12-2712 bubmuorexa [JOK
KUCJIOTEI https://m.edsoo.ru/7f41a636
Hurpatel 1 HUTpUTBEL. XUMHUYECKOE
. bubnmoreka [JOK
63 3arps3HEHNE OKPYIKAIOIIEN CPEIbI 22.12-27.12

COCOAUMHCHUAMU a30Ta

https://m.edsoo.ru/7f41a636
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®dochop, amIoTponHbIe MOIUDUKAIIII
64 dop, p nuduka 92129712 but6mmoreka [JOK
dbocdopa https://m.edsoo.ru/7f41a636
Oxcunsl docdopa (111, V) u dochopuas
65 Aet gocopa (1L, V) 1 pocop 12.01-17.01 Promorexa [IOK
KUCJIOTa https://m.edsoo.ru/7f41a636
[TousiTHe 0 MUHEPATBHBIX YI0OPEHUSIX.
66 3arps3HeHuE II If OJHEIX 1310 Oé)MOB 12.01-17.01 bubmmorexa LOK
P PHPO . ’ ' https://m.edsoo.ru/7f41a636
COeTMHEHHSMU a30Ta u docdopa
Yriepoa, ero ajaioTpo e
67 TJIEPO/I, €T0 aJll Tpv MTHBI 12.01-17.01 bubnunoreka LIOK
Mo IM(DUKAIIMK U CBOMCTBA https://m.edsoo.ru/7f41a636
Oxkcuapl yriaepoja, ux Gusudeckue u
XHMHYECKHE CBOMCTBA. DKOJOTHUYECCKHE
68 12.01-17.01 Puomorexa [IOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/7f41a636
yraepoaa (IV)
[Tpaktrueckue padotel Ne 6 o Teme Eub 1OK
HOJIMOTEKA
69 "Tlonyuenue okcunga yriaepoaa (1V) u 19.01-24.01
i ua yraepora (V) https://m.edsoo.ru/7f41a636
W3Y4YCHHUE €TO CBOMCTB
N bu6 OK
70 YroapHas KMCIIOTa U €€ COJIN 19.01-24.01 nbmorexa I1
https://m.edsoo.ru/7f41a636
[TepBoHayanbHBIC TOHATHS 00 Bu6 OK
OoTeKa
71 OpraHMYECKUX BEIIECTBAX KaK O 19.01-24.01 nbnuotexa 11
https://m.edsoo.ru/7f41a636
COEIMHEHUSIX YIIIepoaa
7 [IpupoaHbIE HICTOUHUKH YIJIEBOAOPOIOB 19.01-24.01 bu6muoreka [IOK
U MX POJIb B OBITY U MPOMBIIIIIEHHOCTH ' ' https://m.edsoo.ru/7f41a636
IlonsaTHe 0 OMOTOTHYCCKU BaXKHBIX Bu6 10K
HOIMOTEKA
73 OpraHHYeCKHX BEIeCTBaX — XKHpPax, 26.01-31.01
p B P https://m.edsoo.ru/7f41a636
OesiKax U yriieBoJax
Kpemuuii, ero ¢husuueckue u
74 P »ero § 26.01.31,01 Promorera [IOK

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/7f41a636
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Oxcup kpemuus (IV), kpemHueBast
75 A Kp (IV), xp 26.01-31.01 but6mmoreka [JOK
KHUCJIOTA, CUJIMKATHI https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
76 bop. bopHas kucnora 26.01-31.01 1
https://m.edsoo.ru/7f41a636
IIpaktuyeckas pabora Ne7. Perenue
77 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 2.09-7.07 bu6mmoreka [{IOK
«Bakneiime HeMeTaIbl U UX R https://m.edsoo.ru/7f412636
COCTUHCHHUS
Brruucnenust maccel (006EMa; H.Y.)
MPOAYKTa PEaKIuU 110 JaHHOK Macce
78 (§6B§IM ) Ifcxo HOTO BEIIEeCTBA 2.02-7.02 bubmorexa [OK
Y 8 - ’ T https://m.edsoo.ru/7f41a636
COJIEprKalIero OnpeneIEHHYI0 MaCCOBYIO
JIOJIEO TIPUMECEHN
KonTponbnas padorta Ne 3 o teme
. but6mmoreka [JOK
79 «Baxueitye HeMeTaIbl U UX 2.02-7.02
https://m.edsoo.ru/7f41a636
COCTUHEHUS.
OO6mras XxapakTepruCcTUKa XUMHUYECKUX
20 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU 5.02-7.02 bubnmoreka [JOK
nx nonoxenus B [ICX0O JI.1. ' ' https://m.edsoo.ru/7f41a636
MenneneeBa
but6mmoreka [JOK
81 Mertannsl A- u b-rpynn 9.02-14.02
py https://m.edsoo.ru/7f41a636
Merandyeckas CBsA3b U MeTalTHYeCKas
22 KpUCTaJUIMYECKas PelE€TKa. 3aBUCUMOCTD 9.02-14.02 bubnuotexa [JOK
(U3HIECKUX CBONCTB METAIOB OT ' ' https://m.edsoo.ru/7f41a636
CTPOEHHUS KPUCTAIIIIOB
. bubmuoreka [JOK
83 OO1Me XuMHYECKUE CBOMCTBA METAJIJIOB 9.02-14.02 1
https://m.edsoo.ru/7f41a636
84 OO6mue cnocoObl MOTYyYeHHs] METAJLIOB, 9.02-14.02  bubmumoreka [JOK
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Metaryprusi. CriaBbl

DIIEKTPOJIN3 PACILIABOB M PaCTBOPOB

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

but6mmoreka [{OK

85 COJIEN KaK OJIMH U3 CIIOCOOOB IIOJIYYCHUS 16.02-21.02
A yi https://m.edsoo.ru/7f41a636
METaJUIOB
Brruucnenust mo ypaBHeHHUSIM
86 3JIEKTPOJIN3A PACILIIaBOB U PACTBOPOB 16.02-21.02 Bubmiorexa IIOK
p p p p ' ' https://m.edsoo.ru/7f41a636
BEIIECTB
bub6nuoreka [JOK
87 ITonsaTie 0 KOPPO3UK METAIIOB 16.02-21.02
pP https://m.edsoo.ru/7f41a636
Briuncnenus cocraBa cMeceii ¢ Eu6 [IOK
HOJINOTEKA
88 HUCII0JIb30BAHUEM PEIICHNUS CUCTEM 16.02-21.02
. p https://m.edsoo.ru/7f41a636
ypaBHEHUH
Paznuunbie TUIIBI BEIYHCIEHUHN 110
89 5 23.02-28.02 DwOmorera [IOK
YPaBHEHHSIM XUMUYECKUX PEAKIIUU https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
90 Metamnel A-rpymnm. [lenounsie MeTaIb 23.02-28.02
pyr. 1L https://m.edsoo.ru/7f41a636
Haxoxnenue B mpupojge. CoiicTBa
91 bl pupon 53.02-28.02 but6mmoreka [{IOK
IIEJIOYHBIX METALJIIOB https://m.edsoo.ru/7f41a636
but6mmoreka [{IOK
92 OKCHUIBI U TUAPOKCUIBI HATPUS U KAIU 23.02-28.02
A AIPOKCHIBT HATP https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
93 €JIOYHO3EeMEIbHEBIE METAJIIbI 2.03-7.03
10 https://m.edsoo.ru/7f41a636
04 Baxneiinme coequHEHNS KaIbIINS, 5.03-7.03 bubnuorexa [JOK
CBOICTBA, IPUMEHEHHUE R https://m.edsoo.ru/7f41a636
JKEcTKOCTh BOABI U CIOCOOEI €€
95 )it 5.03-7.03 bubnmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/7f41a636
ITpaxtryeckas padora Ne 8 mo Treme
96 p p 5.03-7.03 bubmuoreka [JOK

"YXEcTKOCTh BOABLI U METOMALI €€

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

but6mmoreka [{JOK
97 A 7| 9.03-14.03
HITOMIHIH https://m.edsoo.ru/7f41a636
Amdote € CBOICTBA OKCHJA
08 M(pOoTepHbIE CBOMCTBA OKCHJIA U 9.03-14.03 bubnmoreka [JOK
TUAPOKCUIA aTFOMUHUSA https://m.edsoo.ru/7f41a636
99 OOm1ast xapakTepucTHKa METaJIOB b- 9.03-14.03 bubmmoreka [IOK
rpymi (I060YHBIX MOATPYIIIT) ' ' https://m.edsoo.ru/7f41a636
IlepBoHaYanbHBEIC IPEACTABICHUS O b K
100 P pell 9.03.1403  Promorexa O
KOMIIJIEKCHBIX COCIMHEHUIX https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
101 M 16.03-21.03
0 eI 1 cepedpo https:/m.edsoo.ru/7f41636
[IpencraBieHus 00 aMMHAYHBIX
102 el 16.03-21.03 Promiorexa [IOK
KOMIUIEKcax cepedpa u Meau https://m.edsoo.ru/7f41a636
103 [unk 16.03-21,03 PHomaorexa [IOK
https://m.edsoo.ru/7f41a636
A .
104 M(pOTepHbIE CBONCTBA OKCHJIA U 16.03.21.03 bubnmoreka [JOK
TUAPOKCUIA IUHKA https://m.edsoo.ru/7f41a636
b K
105  XKeneso 23.03-27.03 Promorexallo
https://m.edsoo.ru/7f41a636
Oxkc , OKC co enesa (11
106 KCHJIbI, TUIPOKCUBI U conn xkene3a (I1) 53.03.27.03 bubmuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
107 YyryH u cTajab — CIIIABEI JKejIe3a 23.03-27.03
yry https://m.edsoo.ru/7f41a636
[IpakTuueckas padora Ne 9. Pemenue
AKCIIEPUMEHTAI 3aj1a4 Mo TemMe
108 KCIT pI/IvM HTAJIBHBIX 33124 110 TeM 53.03.27.03 bu6mmoreka [IOK
«Baxxneimme MeTaIbl U UX https://m.edsoo.ru/7f41a636
COCIMHEHHMSDY
109 Brrunciaenus cocraBa cMeceit ¢ 6.04-11.04  buGmuoteka [JOK
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HCIIOJIb30BAHNUEM PEILEHUS CUCTEM
ypaBHEHUHI

Paznuunpie THOBI BEIYUCIEHUN IO

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

bubmuoreka [JOK

110 . 6.04-11.04
YPaBHEHUSAM XUMUUYECKUX PEAKIAN https://m.edsoo.ru/7f41a636
KonTponbnas padora Ne 4 o teme
N bubnmoreka [JOK
111 «BakHeH1me MeTajuIbl U UX 6.04-11.04
https://m.edsoo.ru/7f41a636
COCIIMHEHUS)
Bbe3omacHoe Mcnoabp30BaHuE BEIISCTB U bubmunoreka IJOK
112 ° - 6.04-11.04 DHOMmoOTEKa ]
XUMHAYECKHUX PEaKIHil B OBITY https://m.edsoo.ru/7f41a636
HoBrle MaTepranbsl U TEXHOJIOTHH. b K
113 PHATRI 13.04-18.04 PrOMmOTEK IO
IIpyuHIMIIBI «3€TEHON XUMUKD) https://m.edsoo.ru/7f41a636
but6mmoreka [{IOK
114 XUMHSA 1 3I0pOBbE 13.04-18.04
A1op https://m.edsoo.ru/7f41a636
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. IlorsgaTre o npeneabHo b K
115 pen . pen 13.04-18.04 nonmoreka 1O
JOIIYCTUMOU KOHIIEHTPALINU BEILIECTB https://m.edsoo.ru/7f41a636
(ITAK)
DKOJIOTHYECKHE MPOOIIEMBI, CBSI3aHHBIC C
COCIMHCHUSIMH yTJIepojia, a30Ta, CEPhI, b K
116 A YrIepon P 13.04-18.04 PHOMOTEKA IO
TSDKEIBIX MeTalIoB.Ponb XumMun B https://m.edsoo.ru/7f41a636
PELICHNH YKOJIOTUYECKUX MPOOIeM
IIepnonnueckuit 3akoH u [lepnoanueckas
bubnuoreka [JOK
117 CHCTEMAa XUMHUYECKHUX DJIEMEHTOB B CBETE 20.04-25.04
https://m.edsoo.ru/7f41a636
TEOPHUU CTPOCHUS aTOMa
3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB Bub LIOK
nOJInoTEeKa
118 XUMHYECKHUX 3JICMEHTOB U UX 20.04-25.04
. https://m.edsoo.ru/7f41a636
COCMHEHHI B IIEpUOJax U TpyImax
119 CtpoeHue BelecTBa B TBEPAOM, KUIAKOM 20.04-25.04 bubmauoteka [IOK
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¥ Ta3000pa3HOM COCTOSTHHH. BubI
XUMHUYECKON CBI3U

Knaccudukanmst XuMUuecKuX peakimii

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

bubmuoreka [JOK

120 20.04-25.04
IO Pa3JIMYHBIM NIPU3HAKAM https://m.edsoo.ru/7f41a636
[Iporuo3upoBanue BO3MOKHOCTH
NPOTEKAaHUs XUMHUYECKUX MPEBpaIICHUI

121 Bp a3JIMYHBIX YCIIOBHUIX Ha (I))CHI(:BC 4.05-9.05 bubnnorexa LIOK

P yu o ' ' https://m.edsoo.ru/7f41a636
MPEICTaBICHUN XUMHYECKON KUHETUKHU U
TEPMOIMHAMHUKHU.
XUMHYECKHE pPeaKIMU B pacTBOPax.

122 p g 11 p p 4.05-9.05 bubnuoreka [JOK
I'maponus coneit https://m.edsoo.ru/7f41a636
CBOMCTBA KHCIOT, OCHOBAHUM M COJICH B BuG 10K

HOIMoTEKA
123 CBETE MPEACTABIEHUN 00 4.05-9.05
pel . https://m.edsoo.ru/7f41a636
3JIEKTPOJIUTUYECKON JUCCOIHAIITU
OKXUCIIUTEIIBEHO-BOCCTAHOBUTEIBLHEIC

104 4.05-9.05 but6mmoreka [IOK
peaKkuuu. DIEKTPOIIHU3. https://m.edsoo.ru/7f41a636
[IpakTuueckas pad6ora Ne 10. Pemenue

bubnuoreka [JOK
125 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 11.05-16.05
https://m.edsoo.ru/7f41a636
«XUMUYECKHE PEAKIINID)
[IpakTudeckas padora Ne 11. Pemenue
9KCIIEpUMEHTAJIBHBIX 3a71a4 10 TEME b K

126 P A 11.05-16.05 Promorera 1O
«MeTaJiel, HeMETaIBI B UX https://m.edsoo.ru/7f41a636
COCIIMHEHUS

bubmuoreka [JOK
127 PesepBHEIN YPOK 11.05-16.05
PBHBI YP hitps://m.cdsoo.ru/7f41a636
. bubanoreka [IOK

128 Pe3epBHBIi ypok 11.05-16.05  OTHOTEK 1

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

129 PesepBHbIit ypok 18.05-23.05 bubmuoreka [{IOK
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https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
1 P 7 18.05-23.05
30 C3CPBHBIH YPOK https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
131 P 7 18.05-23.05
3 C3CPBHBI YPOK https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
18.05-23.05
132 PesepsHbIi ypox https://m.edsoo.ru/7f41a636
b K
133 PesepBHbIil ypok 25.05-26.05 mommorexa O
https://m.edsoo.ru/7f41a636
but6mmoreka [{IOK
134 P 5 25.05-26.05
3 C3CPBHBIN YPOK https://m.eds0o.ru/7f41a636
but6mmoreka [{JOK
135 P 7 25.05-26.05
C3CPBHBI YPOK https://m.edsoo.ru/7f41a636
136 PesepBHblit ypok 25.05-26.05 Promorexa [OK

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME

https://m.edsoo.ru/7f41a636
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMHOBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC
Koa .
IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTarta
1 ITo Teme: «IlepBoHaYaTBLHBIE XUMUUYECKUE TOHITHUS»
pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKMX TOHSATHH: aTOM, MOJEKYIa,
XUMUYECKUM 3JEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST W HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAs M
MOJICKYJIIpHasE Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
1.1 MaccoBas JIOJIsl XMMHYECKOTO AJIEMEHTa B COCAMHEHHH, MOJIIPHBINH OO0BEM,
XUMUYECKass peaknus, KiIacCuPUKaus peakiuii: peakmuu COeAUHEHUS,
pPEaKIUu pPA3NOoKEHHs, pPEaKIUU 3aMEIICHUs, peakluuh OOMeHa, 5K30- U
OHAOTEPMUYECKUE PEaKIUU, TeTIOBOM 3((EKT peakiuu, pacTBOp, MaccoBas
JI0JIs BellecTBa (MPOIEHTHAsI KOHLIEHTPAIUs) B pacTBOPE
12 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH U MPUMEHSTh
’ 9TH TIOHATHS TP ONMCAHUH BEIIECTB M MX MIPEBPAIICHHUI
13 UCIIOJIb30BaTh XUMUYECCKYIO CUMBOJIMKY JIJISI COCTaBJICHHS (DOPMYJT BEIIECTB U
' YpaBHEHUN XUMUYECKUX PEaKIi
L4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHA ABOTrapo
1.5 OTIPEICTATH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX
16 KJIACCU(DHUITMPOBATh XUMHUECKHE PEAKITUHU (IO YUCITY U COCTaBY YYACTBYIOIIUX
' B PEAKITUH BEIIECTB, 0 TETUIOBOMY (D (HEKTy)
1.7 BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB
18 BBIYMCIIATH MAacCOBYKO JIONFO XHMHYECKOTO DJJIEeMEHTa 10  (dopmyse
' COEeIUHEHNS,
1.9 BBIUUCIISATh MAaCCOBYIO JIOJIIO BEILLECTBA B PACTBOPE
110 NPUMEHATh €CTECTBEHHOHAayYHble METOIbl I[O3HAHUS — HaOIIOJeHHeE,
) W3MEpEHHE, MOJCITUPOBAHNE, YKCTIEPUMEHT (PeaJIbHBIA U MBICIICHHBIN )
2 ITo Teme: «Baxnennme npeIcTaBUTEIN HEOPTaHUYECKUX BEILIECTBY»
)1 pacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TMOHSATUH: OKCHJ, KHUCIOTA,
' OCHOBaHMHE, COIb
5 OTIPEIETISATh MPUHAJIC)KHOCTh BEIIECTB K OMPENCIEHHOMY KJIacCy COSAUHEHUN
' 1o Gopmynam
23 KJIaCCU(PUIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA
XapakTepu30BaTh (OMHUCHIBATH) OONIME XWMHUYECKHE CBOMCTBAa BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, MOJATBEpIKIasi ONUCAHHWE MNPUMEPAMH MOJIEKYJISIPHBIX

YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN



2.5

2.6

2.7

3.1

3.2
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IMPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HMX Ka4CCTBCHHOI'O
COCTaBa, BOBMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaIJ_ICHI/Iﬁ B Pa3IMYHBIX
YCII0OBUAX

CJIeZIOBaTh NpPaBUJIaM IOJIb30BAHUS XMMUYECKOH NOCYIO0M M J1aOOpaTOpHBIM
o0opyIoBaHHEM, a TaKXkKe MpaBWwiaM oOpalleHHss C BeIIeCTBaMH B
COOTBETCTBUM C MHCTPYKLMSMHU IO BBIIOJHEHUIO JJAOOPATOPHBIX XMMUYECKUX
OTBITOB MO MOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA U
KHUCJIOpPOJ1a), IPUTOTOBJIECHUIO PAaCTBOPOB C OINpPEAEIEHHOW MacCOBOM 10l
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATb M IPOBOAUTH  XHUMHUYECKHE
HKCIEPUMEHTBINO PACIO3HABAHUIO PACTBOPOB LIEJIOUEH U KHCIOT € IIOMOLIBIO
UHAMKATOPOB (J1akMyc, ¢heHonTanent, METHIOPaHK U IPYTrHe)

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOU PEaKIuU

[To teme: «Ilepumonnueckuii 3akoH u Ilepuognyeckas cucremMa XUMHYECKUX
snemeHToB JI. M. MengeneeBa. CTpoeHue aToMoOB. XUMHUYECKas CBSI3b.
OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUID)

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKMX TMOHATHH: SIpO  aToma,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOHMTanb, PaAMyC aToMa, XUMHYECKas
CBSI3b, OJSIPHAS U HENOJISIPHAsI KOBAJICHTHAS CBSI3b, JJIEKTPOOTPHIIATEILHOCTB,
WOHHAs CBSI3b, NOH, KATHOH, aHHOH, CTEIICHb OKHCIICHHS

KJIacCU(UIIMPOBATD XUMUYECKHE HIIEMEHTHI

OIKCHIBATH M XapakTepu3oBaTh TabauuHyo popmy Ileproanyeckoit cuctemMsl
XMMHUYECKUX DJIEMEHTOB:  pa3iuuyaTh T[OHATHS  «IJIaBHAs MOATPYIIa
(Arpynma)» u «nobounas noarpynmna (brpymma)y, «Manbie» U «OoybIIME»
HePUOIBI

34

3.5

packpbiBaTh  cMmbicn  [lepuonmueckoro  3akona J[.MI.  Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKOM 3aBUCUMOCTH  CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITIOJIOKCHUS B Hepno,unqecxoﬁ CHUCTEMC

COOTHOCUTh 0003HaueHMsl, KOTopble uMeroTcs B Tabmuue «llepuoguueckas
cucremMa xumudeckux odyemeHtoB JI.M. MenneneeBay C UYUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apsi s1pa, oOlee YUCIIO IEKTPOHOBH PACIPENEICHUE UX MO IEKTPOHHBIM
CJI05IM)

3.6

3.7

9 KVIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1

OnpeaAcCIATh CTCIICHb OKUCJICHUA 3JICMCHTOB B 6I/IHaprIX COCAUHCHUAX

OMpEeNesiTh BUA  XUMHUYECKOM  CBsi3W  (KOBaJCHTHass W HOHHAs)B
HEOPraHUYECKUX COCIMHEHUSAX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Ilo Teme: «BGH_IGCTBO U XUMHYECKasd pCaKIus»




1.1

1.2

1.3

1.4

1.5

PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUI: PACTBOP, DJIEKTPOJIUTHI,
HEJIEKTPOJIUTBI, DJIEKTPOJIMTHYECKAss JUCCOLMALMA, pPEAKUUU HOHHOIO
oOMeHa, KaTaJlu3aTop, XUMUUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTUMbIE
peakuuy,  OKHUCIMTEIBHOBOCCTAHOBUTEIBHBIE  PEAKUUH,  OKUCIUTEINb,
BOCCTaHOBUTEIIb, OKUCIIEHHE Y BOCCTAaHOBIICHHE, aJNIOTPOIUs, aM(OTEPHOCTb,
XUMHYECKas CBSI3b (KOBAJEHTHAsI, HOHHAS, METAJUIMUECKast), KpUCTAILIIMYECKast
pemeéTKa, CruiaBbl, CKOPOCTh XUMUYECKOW pEaKINu

HWITIOCTPHUPOBATHL B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUH U MNPUMCHATH
OTHU MMOHATHUSA IIPHU OIMMUCAHUHN BCUICCTB U UX HpeBpaIJ_ICHI/Iﬁ

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHUECKON JUCCOLMALIMYU KUCIIOT, IeI04Yel U
COJIeH, MOJIHbIE U COKpAILEHHbIC YPaBHEHHs peaki1ii HOHHOro oOMeHa

pacKkpbiBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  peaklui
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca STUX peaKiui

IIPOBOJUTB PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaKIuu

ITo Temam: «HemeTramnsl 1 ux COCIUHCHUA» U «MeTaliel ¥ UX COCIUHCHUI»

2.1

22

2.3

24

2.5

3.1

3.2

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHeHU(DUUECKUE XUMHUYECKHE
CBOMCTBA IMPOCTBIX U CJIOKHBIX BCHICCTB, MMOATBEPKAAA OIMMCAHUEC ITPpUMEpaMU
MOJIEKYJIIPHBIX M HMOHHBIX YPAaBHEHHMIl COOTBETCTBYIOIIMX XUMHUYECKHX
peakuui

COCTaBJIATHb YpaBHCHHUA peaKuHﬁ, MOATBECPKAAOIIUX CYHICCTBOBAHUC
T€HETHYECKOM CBSI3N MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXHOCTH IIPOTEKaHUs XUMHUYECKUX IIPEBPAILICHUN B  Pa3JIMYHBIX
YCHOBUAX

CIIeIOBAaTh TpaBHJIAM IOJIb30BAHUS XUMHYECKOH MOCYIOUW W J1aOOpaTOpHBIM
o0opynoBaHMEeM, a TaKXKe TMpaBWiIaM OOpalleHWs C BEIIeCTBaMH B
COOTBETCTBUM C MHCTPYKIMSMU I10 BBIMOJIHEHHIO JTa00OPaTOPHBIX XMMHUYECKHX
OTIBITOB MO TOJIyYEHHIO M COOMpaHMIO ra3000pa3HBIX BEIIECTB (aMMHUAKa U
YIJIEKUCIIOTO Ta3a)

IIPOBOAMTH PEAKLUHU, MOATBEP)KIAIOIINE KAa4ECTBEHHBIM COCTAaB Pa3INYHbIX
BEIIIECTB: PAaCIO3HABATh OIBITHBIM MYyTEM XJIOPUI-, OpOMHJ, HOAU, KapOOHAT,
¢docar, cunukar, cyiabdar, THAPOKCHIANWOHBI, KATHOHbI aMMOHHUS, HOHBI
U3Y4YCHHBIX  METAJUIOB,  INPUCYTCTBYIOIME B  BOJHBIX  PacTBOpax
HEOPraHWYECKHUX BEILECTB

ITo Teme: «XuMHs U OKpy>Karolasi cpeaay

pacKpbIBaTb CMBICI OCHOBHBIX xuMuyeckux nonsatui: IIJIK Bemectsa;
KOPPO3Us METAIITIOB

NPUMEHSTh OCHOBHBIE OINEpalMM MBICIUTEIbHON IESITEeIbHOCTH — aHAu3 U
CHHTE3, CpaBHEHHE, 000O0IIeHHe, CHUCTEMAaTH3alluio, BBISBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JJI M3y4EHUS CBOWCTB BEIIECTB U XHUMHUYECKHX
peakiMii; eCTeCTBEHHOHAyYHble METOJIbl IIO3HAHUS — HAOIIOJCHUE,
U3MEpEeHHEe, MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COlePKAHUS

[TepBoHayabHbIE XUMUYECKHE TOHSATHS

[Ipeamer xumun. Poib XMMUM B KM3HU YeJIOBEKa. XMMHUA B CUCTEMEe Hayk. Tena u
BenlecTBa. PU3NUYECKUE CBOMCTBA BEIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

[TonstTe o MeTofax Mo3HaHUS B XuMHU. YucTele BemecTBa M cMmecH. CrocoOsl
paszeieHus: cMecen

ATOMBI U MOJICKYIJIBI. Xumuueckue 3yeMeHTbl. CHMBOJIBI XMMHYECKHX JJIEMEHTOB.
[IpocTeie U ciloKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yYeHUE

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XWMHYECKHX DJIEMEHTOB. 3aKOH

INOCTOAHCTBA COCTaBa BCIICCTB. OtHocurenbHas aTomMHas wmacca. OTHOCHTEIbHAS
MOJICKYJIApHas Macca. MaccoBas m0JIs XUMHYECKOI0 3JIEMEHTa B COCTUHCHUH

KonunuectBo BemectBa. Monb. MonsipHasd macca. B3anMocBsi3b KOIMUYECTBA, MacChl U
yucaa CTPYKTYPHBIX €AMHUI] BemlecTBa. Pacu€rsl mo QopMmylnaM XHMHYECKUX
COEIMHEHUN

1.6

dusznueckre W XUMHYECKUE SBICHHSA. XHMHYECKas peakius ¥ e€ NpHu3HaKh. 3aKOH
COXpaHEHHUs MacChl BENMIECTB. XMUMHYECKHE ypaBHeHMs. Kiaccudpukamus XUMHUYECKUX
peaxiuii (COeIMHEHNUs, Pa3I0KEeHUS, 3aMEeIIeHHsI, 0OMEHa)

1.7

XHUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOHM TTOCY/I0H, C MpaBHjIaMH pabOThI
B Ja0oparopuu U npuémamu oOpalieHus ¢ 1ab0paToOpHbIM 000pYyI0OBaHUEM, U3YUEHHE
1 onucaHue (U3MYECKUX CBOMCTB OOpa3llOB HEOPTaHWYECKHX BEIECTB, HAOIIOICHUE
¢buznyeckux (MIaBJIeHUE BOCKA, TassHUE JIbJa, pacCTUPaHUE caxapa B CTyNKe, KUIICHUE U
KOHACHCAIIUA BOI[LI) U XUMHYCCKUX (FOpeHI/Ie CBC€UH, IIPOKAIMNBAHUC MCHHOﬁ
MPOBOJIOKH, B3aMMOJICHCTBUE Mella ¢ KHCIIOTOW) SIBICHUH, HAONIOJACHHE M OMUCAHHE
MPU3HAKOB MPOTEKAHHUS XMMHUYECKUX PEaKIuil (pa3ioKeHHE caxapa, B3aMMOJCHCTBHE
CEepHOM KHCIOTBI C XJOpUIAOM Oapus, pasnoxkeHue ruapokcuna wmeau(Il) mnpwm
HarpeBaHWH, B3aUMOJICUCTBHE Kene3a ¢ pactBopoM conu meau(1l), uzydenue cnoco0oB
paszeneHuss cMecedl (C  MOMOIBIO MarHuTa, (QUIBTPOBaHWE, BbIMApUBAHUE,
TUCTHIUISIMS, XpoMatorpadus), MpoBeIeHne OYUCTKH MOBAPEHHOM CONU, HAOII0IeHNE
U ONHCAaHHE Pe3yJbTaTOB MPOBEACHUS OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MAacChl, CO3/IaHHe MOJIeTIe MOJIEKY (IIapOCTEPIKHEBBIX )

Baxxueimme IpeaACTaBUTCIIM HCOPIraHNYCCKUX BEIICCTB

2.1

2.2

Boznyx — cmech razos. CocrtaB Bo3nyxa. Kucimopon — 31€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue xucimopoja B Ipupozae, (pU3HUECKUe U XUMHUECKHE CBOMCTBA (peakiuu
ropeaust). Oxcunpl. [lpumenenue kucnopoga. CrocoObl MOMy4YeHHs] KUCIOPOJA B
nabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopor kuciopona B npupoae. O30H —
aJJIOTPOIHAs MO (UKAIMSI KUCIOpOaa

TemnoBoil 3pdexr XUMHYECKOW peaknuu, TEPMOXMMUYECKHE YpaBHEHHS, 5K30- H
HHAOTEPMUYECKUE PEAKIMH. TOMINBO: Yroiab U METaH. 3arpA3HCHHUE BO3/lyXa, YCUIICHHUE



2.3

24

MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOs

Bonopon — osimeMeHT M mpoctoe BemiecTBo. Haxoskaenue Bogopona B NPUPOE,
¢u3nueckrue 1 XUMHUYECKUE CBOIMCTBA, MPUMEHEHHUE, CIIOCOOBI MomydeHus. Kucnorsr u
coJmn

Mounsipablii 00BEM razoB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckre CBOWCTBAa BOoJAbl. Boma kak pactBoputesb. PactBopbl. HachlllieHHBIE 1
HEHACBIIICHHbIE paCTBOPBL. PacTBOpUMOCTH BEIIECTB B BojE. MaccoBas J0Jis BellecTBa
B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHuA. Poib pacTBOpOB B MPUPOAE U B
JKU3HU YenioBeka. KpyroBopot Bojbl B ipupojie. 3arpsa3HeHre NpupoaHbIix Boa. OxpaHa
Y OYMCTKA MPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuzpl. Kiaccudukarms OKCHIOB:
coneoOpa3ymomue (OCHOBHBIC, KHCIOTHbIE, aM(OTEpHbIE) U HecoreoOpa3yrolue.
Homenknarypa okcuaoB. dusnyeckue U XUMHYECKHE CBOWCTBAa OKCHIOB. [lomydenue
OKCHJIOB

2.7

2.8

29

2.10

OcHoBanms. Knaccudukanuss ocHOBaHWMN: MIENOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHui. ®Pu3nyeckue M XUMHUYECKHE CBOMCTBA OCHOBAHMIA.
[Tonyuyenue ocHOBaHMI

Kucnorer. Knaccudukanus «ucimor. Homenkmarypa kucior. Owusnmyeckue u
XHMHYECKHe cBOMCTBA KUCHOT. Psa aktuBHOCTH MeTamioB H.H. bekerosa. [lonyuenue
KHCJIOT

Conu. Homenknatypa cosneit. @uzndeckne U XMMHUYECKUE CBOMCTBa coseid. [lomyduenue
coJen

I'eneTndeckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYICCKUX COE€IUHEHUI

2.11

XUMHUYECKUN SKCIEPUMEHT: Ka4€CTBEHHOE OIPEICICHUE COAEpPNKAHUS KHUCIOpoaa B
BO3JyXe, MOJy4YeHHe, coOMpaHue, pacrno3HaBaHUE M HM3yUEHUE CBOMCTB KHUCIOPOA,
HaOJI0/IeHUEe B3aMMOJICUCTBUSL BEUIECTB C KUCIOPOJAOM U YCJIOBHSI BO3HUKHOBEHUS U
npeKpalieHust ropeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMHu OKCHIOB M OITUCAHHE UX
CBOICTB, TMOJy4YeHHE, COOMpaHUE, PACIIO3HABAaHWE M M3YyUEHHUE CBOICTB BOAOpOAA
(ropenue), B3aumoerictere Bogopoaa ¢ okcuaom Meau(Il) (Bo3mMokHO HCTIOIB30BaHUE
BUJICOMATEpHUANIOB), HaOIIOJAEHHE OO0pas3loB BEIIECTB KOJWYECTBOM |  MOJb,
HCCJIEJOBaHHE OCOOEHHOCTEHW pPacTBOPEHHUsS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JI0JIEM pacTBOPEHHOIO
BEIIECTBa, B3aMMOJCHCTBHE BOJABI C MeTaUlaMH (HaTpueM M KajbIeMm) (BO3MOKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB), OMNpEJeCHHEe PacTBOPOB KHUCIOT U IIEJIoYel ¢
MOMOIIbI0 HMHIUKATOPOB, HCCIEIOBAaHUE O0O0pa3lloB HEOPraHUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHEHHMs OKpAacCKHM HHAMKATOPOB B PacTBOPax
KHUCIIOT M 1Iesioue, nzyuenue Bzaumoeictus okcuaa meau(ll) ¢ pacrsopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJNIaMH, peakluii HeUTpaJln3aluy, NOJy4YeHUEe HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHUE OJHOTO0 MeETajula JIPYI'MM W3 pacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTANIBHBIX 3aJad 10 TeMme «BaxHeilne Kiacchl HEOPraHUYECKUX
COETMHEHUI

Ilepnonnueckuii 3akoH u Ilepuonnueckas cuctema XMMUYECKUX 3i1eMeHToB J1.1.



3.1

3.2

33

34

3.5

3.6

3.7

MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHI

HepBble ITOIIBITKHU Knaccn(bmcaunn XUMHYECKHX 3jeMeHTOB. IloHsTue o rpymnmnax
CXOOHBIX JJICMCHTOB (H.[GJ'IO‘IHBIC N ICJIOYHO3CMCIIBbHBIC METAJlJIBI, TIaJIOI'CHBI,
HHCPTHBIC Fa3LI). BHGMCHTLI, KOTOPBIC O6p33y10T aM(I)OTepHLIe OKCHUIBI U TUAPOKCHUIBI

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XHMHMUYECKUX dieMeHTOB J[.M.
MenneneeBa. Kopotkonepuonnas u giuHHOnepuoaHas ¢opmbl [lepuonnueckoi
cuctembl xumudeckux snemeHToB [I.1. MenneneeBa. [lepuoasl u rpymibl. @U3nYeCKuil
CMBICIT IOPSAKOBOIO HOMEpPa, HOMEPOB MEPHOJia U FPYIIIbI AJIEMEHTa

Crpoenne aromoB. CoctaB aromHbIx saep. M3oronbl. OnextpoHbl. CTpoeHHe
ANIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XUMHYecKuX 37eMeHToB llepnoanueckoit
cucrembl J[.MI. MenzaeneeBa. XapakTepUCTUKA XUMHUUYECKOTO »JJEMEHTA IO €ro
nonoxkenuto B [lepuoguueckoii cucreme /.. Menneneena

3aKOHOMCpHOCTI/I HU3MCHCHUA paanyca aToOMOB XUMHUYECCKUX DJIEMCHTOB,
METaNIMYEeCKUX W HEMCETAJNIMYECKUX CBOMCTB IIO rpymnmnaM W Imnepuoaam. 3HayeHue
[lepuonnueckoro 3akoHa u Ilepuonnueckol CHCTEMbl XHMHUYECKHX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTtuku. [[.1. MeHneneeB — yu4€HbIN U rpak1aHUH

Xumnueckass  cBsi3b.  KoBasneHTtHass — (mosisipHas W HEMNOJsIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAas1 CBSI3b

CreneHb OKHUCJICHUA. OKHUCITNTEIIFHOBOCCTAHOBHUTEIIHLHEIC pCaKiuu. Hpoueccm
OKHCJICHHMS B BOCCTaHOBIICHUA. OKUCIUTENIN U BOCCTAHOBUTEIIN

XUMHUYECKUH IKCIIEPUMEHT: M3Y4YCHHE OOpa3lOB BEIISCTB METAJUIOB U HEMETAJIOB,
B3aMMOJICHCTBHE THUAPOKCHIA IIMHKA C PAacTBOPAMU KHCJIOT M IICJIIOYCH, MPOBEICHUE
OMBITOB, HWJUTFOCTPUPYIOUIMX TPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEaKIHMA
(ropeHue, peakiuu pa3IoKEHUs, COSTUHCHUS )

9 KUIIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo 1 XuMHueckas pcaKknus. HOBTOpeHI/IC

1.1

1.2

1.3

[lepuonuueckuii 3akoH. Ilepmommueckass cucrema XuMmMuuyeckux isnemeHtoB J[.H.
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJIOB, KAIHS, KA U UX COSAUHEHUN B COOTBETCTBUHU
C TIOJIOKEHUEM 3JIeMEHTOB B [leproauyeckoii cucteme U CTpOEHHUEM UX aTOMOB

CrpoeHue BemiecTBa: BUJbI XUMHUYECKOM CBsI3U. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBHCHUMOCTh CBOMCTB BelIeCTBa OT THMA KPUCTAUIMYECKOM peméTku U BUAa
XUMHUeckol cBsa3u. Kiaccudukamuss ¥ HOMEHKIATypa HEOPraHMYeCKHX BEHIECTB
(MexayHapoaHas M TpuUBUalbHas ). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K
pa3IMyHBIM  KJIacCaM  HEOPraHMYECKUX  COEAMHEHWI, TIeHeTHYecKas  CBs3b
HEOPraHUYECKUX BEILECTB

Knaccupukamuss XMMHYECKHX pEakIWid 10 Pa3iWYHBIM MpH3HAKaM ([0 YHCITY H
COCTaBYy y4YacCTBYIOLIUX B PEAKIMU BELIECTB, IO TEIUIOBOMY 3(P(eKTy, M0 N3MEHEHUIO




1.4

1.5

1.6

CTEIIEHEH OKHUCIICHHS XHMHYSCKHX QJICMCHTOB, IIO O6paTI/IMOCTI/I, 110 Y4aCTHIO
KaTaJ'II/I3aTOpa). OK30- " OHAOTCPMHUYCCKUC PCAKIUH, TCPMOXUMHUYCCKUC YPABHCHUA.
ITonstue o CKOpPOCTH XUMHUYECKOM pcakuuu

[TonsiTne 00 o0O0paTMMBIX W HEOOpAaTUMBIX XHMHUYECKHX peaknusx. I[lonsTtue o
TOMOTE@HHBIX U TETEPOTCHHBIX peakuusax. [loHATHE O XUMHUYECKOM paBHOBECHH.
®dakTophl, BIUSIONME HA CKOPOCTh XUMUYECKOH PEaKIMH U TOJI0KEHUE XUMHUYECKOTO
paBHOBECHS

OKHUCAUTETHEHO-BOCCTAHOBUTEIIbHBIE PEAKLUHU, AJIEKTPOHHBIM OalaHC OKHCIUTENbHO-
BOCCTAaHOBUTEIBHOU peaKuuu. CocraBnenue YpaBHEHUH OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

Teopust 3JIEKTPOIUTHUECKONH  JAUCCOLMALMHU. OJEKTPOJIUTBI U HEIJIEKTPOJIUTHI.
Katnonsl, anuoHbl. MeXaHW3M AMCCOLMAIIMM BEIIECTB C PAa3IWYHBIMU BUIAMH
xuMudeckord cBs3u. CteneHb naucconpanuu. CUIbHBIE W claOble DJIEKTPOHTHI.
Peakiun nonHoro oomMeHa. Y clioBUs IPOTEKAHKS PEAKIIM HOHHOTO 0OMEHa, TIOJIHBIE U
COKpall¢HHbIe HOHHBbIE ypaBHEHMs peakuui. CBoOWCTBa KUCIOT, OCHOBAaHUN U COJIEH B
CBETE MPEJCTABICHUNH 00 AIEKTPOJUTHYCCKON auccoruanuu. KayecTBeHHbIC peakiuu
Ha UOHBL. [loHATHE O TUapOIN3E CONEr

1.7

2.1

2.2

XUMHYECKUH 3KCIIEPUMEHT: O3HAKOMIJIGHHE C MOJCISIMHM KPHCTAUIMYECKUX PEUIETOK
HEOPTraHWYECKHUX BEIIECTB — METAUIOB U HEMETAUIOB (rpaduTa M aamasa), CIIOXKHBIX
BEIIECTB (XJIOpUJa HATpUs); HCCIEIOBaHHE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOM
peaKkIMu OT BO3IEHCTBHS Pa3IMUHBIX (PAaKTOPOB; MCCIECIOBAHUE SJIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILECTB, IMpolecca AUCCOLMALUMN KHCIOT, Ienodei U coneil (BO3MOXKHO
UCTIOJIb30BaHUE  BHJICOMATEpHANIOB); IMPOBEACHUE  ONBITOB, WIIIOCTPUPYIOIIUX
IpU3HAKU MPOTEKaHUs peakuuil MOHHOro obOMeHa (oOpa3oBaHHE OCajKa, BbIAEICHHE
rasa, oOpa3oBaHUE BOJbl); ONBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBHUTENIPHBIX peakuuii (TOpeHne, peakIuu pas3lIoKeHUS, COCANHEHNS);
pacno3HaBaHWE HEOPraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaueCTBEHHBIX PEaKIUi Ha
HOHBbI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramis! 1 ux COCIUHCHUA

OOmrast xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crerieHu okucieHusi. CtpoeHue u (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
rajJoreHoB. XMMUYECKHE CBOICTBA Ha IpUMeEpe Xjopa (B3aUMOAECHCTBHE C METaJlJIaMH,
HeMeTallaMH, 1ienodamu). Xiaopoogopoa. ColsiHas KUCI0Ta, XUMUYECKHE CBOMCTBA,
II0JIydeHUE, IpuMeHeHue. [IeiicTBue Xaopa U XJI0pOBOAOPOJa HAa OPraHU3M YeJIOBEKa.
Baxwuerimme Xa0puabl U UX HAX0XKACHUE B IPUPOJIE

OOmras xapaktepucTthka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CcTerneHu OKucieHus. CTpoeHne W (U3MYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — KHUCJIOPOJA W Cepbl. AJUIOTPONHBIE MOAW(DUKALUN KUCIOPOJIA U CEpHI.
Xumudeckue cBoiicTBa cepbl. CepoBOMOPOM, CTpOeHHE, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa. OKCHUIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKcUIoB. CepHas KUCIOTa,
($U3NYeCKue U XUMHYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kilacca KUCIOT U
crnenuduueckre). XUMUYECKUE PEaKIUH, JIekKallue B OCHOBE MPOMBIILIEHHOTO
crnocoba momyueHHust cepHoil KucioTel. [Ipumenenuwe. Coau CepHOW KHCIIOTHI,
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KaueCTBEHHasi peakius Ha cynbpar-uoH. HaxoxneHwe cepbl M e€ coeqUHEHHH B
npupoge. XHUMHUYECKOE 3arps3HEHHE OKPYXKAIoIEH cpenbl COeIMHEHUSMHU Cephbl
(KHCIIOTHBIE ~ JTOKAM, 3arps3HEHHE BO3AyXa M  BOJOEMOB), CIOCOOBI  €ro
NPEOTBPALICHUS

OOmiast xapakTepucTUKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHBIE CTETIEHH OKHCIEHHS. A30T, pacCpOCTpaHEHHEe B MpUpoe, GU3NUECKHE U
XUMU4eckue cBoiicTBa. KpyroBopor asora B mpupoje. AMMHUAK, €ro (u3ndecKue U
XMMHYECKHE CBOWCTBA, MOJIyueHHE U npuMeHeHne. Coiau aMMOHUS, UX (PU3HUUECKUE H
XMMUYECKHE CBOWCTBa, mMpuMeHeHue. KauecTBeHHass peaklyss Ha HOHBI aMMOHUS.
A3OTHas KUCIOTa, €€ MoiydeHue, (pu3muecKkue U XMMHUUYECKHE CBOMCTBA (00IIME Kak
NPEICTaBUTEIS KiTacca KUCIIOT U crienududeckne). Mcmonp30Banne HUTPATOB U COJICH
aMMOHHUSI B KayeCTBE MHUHEPAJbHBIX YyHOOpeHuil. XHMHUYECKoe 3arps3HEHHE
OKpYXXaIOIIeH cpelbl COeTUHEHUSIMU a30Ta (KUCIOTHBIC IO/, 3arpsi3HEHNE BO3/1yXa,
MTOYBBI U BOJIOEMOB)
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2.5

docdop, annorponHsie MoguduKkanuu pocdopa, pusnueckre U XMMHUYECKHUE CBOMCTBA.
Oxkcun dochopa(V) u docdhopnas kuciora, GuU3MYecKue U XUMUUYECKHE CBOWCTBA,
nonydenue. McnonpzoBanue ¢pocdaToB B KauecTBe MUHEPAJIBHBIX YA00peHUH

O6mrast xapaktepuctuka 35eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble CTEMEHH OKUCIEHHUS. YTJIepoA, aIOTPONHBIE  MoauduKanuy,
pacmpocTpaHeHrue B mpupone, (Ppu3WyYeckrue W XHUMHUYECKHE CBOMCTBA. AICOpOIHS.
Kpyrosopot yriaepona B npupozae. Okcuabl yrieposa, ux (pu3ndeckue U XMMHUYECKHe
CBOWCTBA, JEHCTBME Ha JKUBbIE OPraHU3MBI, IIOJIy4d€HHE M I[PUMEHEHHE.
Okosiornyeckue mpoOsieMbl, CBsA3aHHble C okcuaoMm yriuepona(lV); rumotesa
r7100aJIbHOTO TOTEIUICHUS] KIUMAaTta; MapHUKOBBIM 3¢ ¢eKkT. YrombHas KHcIoTa U e
comM, uX (U3MYECKHEe M XHMHYECKHE CBOMCTBA, IOJyY€HHE U INPUMEHEHHE.
KavecTtBeHHast peakius Ha KapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEIUIIHE, TPOMBIIITICHHOCTH U CEITLCKOM XO3HCTBE

2.6

2.7

2.8

[TepBoHayabHBIC TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX YTiepoaa
(MetaH, 3TaH, 3TUJICH, alleTHIICH, 3TAHOI, TJUIEpUH, YKCyCcHas KucioTa). Ix coctaB u
XuUMHUYecKkoe ctpoeHue. [ToHsITHEe 0 OMOTOTHYeCKH BaXKHBIX BEUIECTBAX: KUPAX, OCIKax,
yIJIEBOAAX — M UX POJIM B )KM3HM 4YeJOBeKa. MaTepuaabHOE €MHCTBO OPTaHHUYECKUX U
HEOPraHUYECKUX COCIMHEHUI

Kpemuuii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, MOJNyUYE€HHE M TMPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obmme npencrasienus 06 okcune kpeMHusA(IV) u
KpeMHUEeBOW kucioTe. CHIMKATBl, WX HWCHOIB30BaHWE B OBITY, MEIUIUHE,
MPOMBINIJICHHOCTH. BakHEWIINEe CTPOUTENbHBIE MaTepUalbl: KepamMHKa, CTEKIIO,
IIEMEeHT, 0eTOH, kene300eToH. [Ipo6iiemMbl 6€30MacHOT0 UCIIOJIB30BAHUS CTPOUTEITHHBIX
MaTepHajoB B IOBCEAHCBHOMN YKH3HU

XUMHUUECKUH 3KCIIEPUMEHT: M3y4eHHE O0pa3loB HEOPraHMYECKUX BEIIECTB, CBONCTB
COJIIHOW KHCJIOTBI; IPOBEACHME KAdEeCTBEHHBIX pEAKLUUKA HA XJOPUI-HOHBI U
HaOJIOIGHUEe TPHU3HAKOB MX TPOTEKAHUs; OMBITH, OTpaKkarouue (U3NYECKUe H
XUMHUYECKHE CBOMCTBA TrajOr€HOB W HMX COEIMHEHUIl (BO3MOXXHO HCHOJIb30BaHUE
BUJEOMATEPUATIOB); O3HAKOMJIEHME C oOpa3laMu  XJIOpUZOB  (TaJIOr€HHUIOB);



O3HaKOMJIEHHE ¢ oOpasliaMu cepbl U €€ COeTUHEHHUSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); HaONIOJIEHHWE Tpollecca OOYrIMBaHUS caxapa MOoJ JACHCTBHEM
KOHIICHTPUPOBAHHOMN CEPHON KUCIIOTHI; N3yUY€HUE XUMUUECKIX CBOMCTB pa30aBIIEHHOM
CEPHOU KHCIIOTHI, IPOBEJCHIE KAYECTBCHHON PeakIuy Ha Cylb(aT-uoH 1 HaOII0IeHIE
MpU3HaKa e€ MPOTeKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MUECKUMHU CBOMCTBaMH a30Ta, hochopa
U UX COCIMHCHMI (BO3MOKHO HCITOJIb30BAHNE BHICOMATEPUAIIOB), 00pa3IlaMy a30THBIX
u (dochopHBIX yHOOpEHHI; TOJy4YeHHE, COOMpAaHHE, PACIO3HaBaHUE W HU3YUCHHUE
CBOIICTB aMMUaKa; MPOBEJCHHE Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ocdar-
WMOH U H3y4YeHHE NPHU3HAKOB WX MPOTEKAHMS, B3aWMOJEUCTBHE KOHIIEHTPHUPOBAHHOM
a30THON KHCJIOTHI ¢ MEIbI0 (BO3MOXKHO HCIOIb30BaHUE BUACOMATEPUATIOB); U3YUCHHE
MOJIeTIel KpUCTANTMYECKUX PEmETOK anmasa, rpaduta, (yiiepeHa; 03HAaKOMIICHUE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOWCTBOM MPOTHBOras3a; IOJIyueHHE, cOOMpaHue, paclo3HaBaHHE W HW3yYeHHE
CBOWMCTB YTJICKHCJIOTO Ta3a; MPOBEJACHWE KAYSCTBEHHBIX peaknuid Ha KapOOHAT- |
CHJIMKAT-UOHBI U U3YYECHHE MPU3HAKOB UX MPOTEKaHUS; 03HAKOMIICHHE C MPOIYKIHeH
CHWJIMKAaTHOM TPOMBIIUIEHHOCTH; pELIeHHE OJKCIEPUMEHTANbHBIX 3aJad 10 TeMe
«Baxknelie HeMeTaIbl U UX COSAMHEHUSD

MeTannsl ¥ BX COSTMHECHUS

3.1

OO6mrast xapakTepUCTHKAa XHUMHYECKHUX DJEMEHTOB — METa/UIOB Ha OCHOBAaHHMHM HUX
nonoxkeHus B llepuoanueckoi cucreme xumuueckux 3iemeHToB .M. MenneneeBa u
crpoenust atomoB. CTpoeHwe MeTauioB. Mertauinueckass CBsi3b M MeTaIMuecKas
KpUCTAJUIMYECKAsl PEMIETKA. DIEKTPOXUMHUUECKUN Psii HAIIPSLDKEHUH METaIIIOB

3.2

dusznuyeckue M XHUMHUYECKHE CBOMCTBAa MeTayioB. OOmme cnocoObl MNOIy4YEeHHUs
MeTauioB. lloHATHE O KOPPO3UHM METalIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT
koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U
IIPOMBIIIJIEHHOCTH

3.3

[Ilenounsle MeTasuIbl: NosIOkKeHUE B [lepuonuyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpOCHHE HMX aTOMOB; HAaXOXJAcHWE B Ipupoje. Pusznueckue u
XMMHYECKHEe CBOMCTBA (Ha mpuMmepe HaTpus U Kaiusi). OKCHIIbI U THIPOKCUABI HATpUs
u Kanus. [I[puMeHeHne menoYyHbIX MEeTauIoB U UX COCIMHEHUI
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3.5

3.6

3.7

[[lenoyHo3emenpHbIE METAIBl MATHUM W KalbUUW: MOJOXKeHUE B llepmommueckoit
cucremMe xumudeckux oaiementoB J[.M. MeHneneeBa; CTpo€HHME HX aTOMOB;
HaxoxaeHue B npupoje. OPu3nueckue U XMMUYECKUE CBOMCTBA MAarHusl M KaJbLHs.
Baxkneiimne coenvHeHus Kaublus (OKCUA, TUAPOKCUA, conu). KECTKOCTh BOIABI U
CrocoOBbI €€ yCTpaHeHHUs

Anmomuauii: nonoxkenue B Ilepuognueckoil cucreme xumMuueckux siementoB JI.U.
MeneneeBa; CTpoeHHUE aToMa; HaXxoaAeHue B npupoje. dusnyeckue u XUMHUECKUE
cBoiicTBa amoMuHus. AMGOTEepHBIE CBOICTBA OKCHA U THAPOKCUIA ATFOMUHUS
Kenezo: nonoxenne B Ilepmommueckoid cucreme XumMuyeckux siaeMmeHTtoB J[.H.
MeHpeneeBa; CTpoeHHE aToMa; HaXOXJIeHHe B mpupoje. Ousndyeckue U XUMHUESCKUE
cBoricTBa xene3a. Oxcuasl, ruapokcuabl U conu xeneza(ll) u xenesa(Ill), ux cocras,
CBOIICTBa U MOJIy4EeHUE

XuMudecKkui SKCIICPUMCHT. O3HAKOMIJICHHE C O6p33HaMI/I MCTAJIJIOB H CIINIaBOB, HUX



(Gu3n4eCKUMU CBOMCTBaMHU; M3y4YEHHE Pe3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), 0COOCHHOCTEH B3aMMOACHCTBUS OKCHU/IA KAJIBLIUS U
HaTpusi C BOAOM (BO3MOXHO UCIIOJIb30BaHUE BHJEOMATEPUANIOB); HCCIIEI0BAaHHE
CBOMCTB JKECTKOM BOJBI, MpoOIEecca TOPEHUs Kele3a B KHUCIOpoJe (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); MPHU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX pPEaKIUi
Ha MOHbI (MarHus, Kajablus, aJltoMUHUS, LuHKa, xene3a(ll) u xeneza(Ill), menu(1l);
HaOJII0/IEHUE U OMHMCAaHKE MPOIECCOB OKpAIIMBaHMS TUIAMEHU MOHAMH HATpus, Kallus U
KaJblUs (BO3MOXKHO MCIIOJB30BaHME BHJIEOMATEPUANIOB); HCCiel0BaHUE aM(OTEPHBIX
CBOMCTB T'MAPOKCH]IA ATTFOMUHMS U THAPOKCHJA LINHKA; PEIIEHUE SKCIEPUMEHTAIbHBIX
3aja4 1o TeMe «BaxHelme MeTauibl 1 X COCIUHEHMSD)

4.1

4.2

4.3

X¥UMHS ¥ OKpYyXarolas cpeaa

HoBbie maTepuansl U TexHOJIOrMU. Beniectsa U Marepualnbl B MOBCEIHEBHOM KU3HU
yesroBeKa. XUMHSL U 30pOBbE. be3omacHoe HCIOJb30BAaHUE BEIIECTB U XUMUYECKUX
peakumii B ObITy. [lepBasi moOMOIIs TPU XUMHUYECKHUX 05KOTaX U OTPABJICHHSIX

OCHOBBI IKOJIOTUYECKOM IPAMOTHOCTU. XUMHUUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEJIb
[TAK. Ponp XuMuM B pelIeHMH 3KOJOTrH4eckux mnpobiem. [IpupoaHbie MCTOUYHUKH
YIJI€BOAOPOAOB (YroJib, MIPUPOIHBIN ra3, HeTh), MPOIYKTHI UX NMEPEPadOTKU, UX POJIb
B OBITY U IPOMBIIIIIEHHOCTH

XUMUYECKHI SKCIIEPUMEHT: HU3y4YeHHe OO0pa3loB MaTepHuaioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)



IMPOBEPAEMBIE HA OI'S 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepPsIEMOro
TpeOoBaHMs

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM pe3yJbTaTaM 0a30BOr0
YPOBHSI 0CBOEHHUSI OCHOBHOI1 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT0
o0miero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

O MO3HAaBAEMOCTH SIBJICHUN MPHUPOJAbI, HIOHHUMaHue OOBEKTUBHON 3HAYMMOCTHU
OCHOB XHMMHYECKOH HayKu Kak OOJaCTM COBPEMEHHOI'O €CTECTBO3HAHMUS,
KOMIIOHEHTa O0Ilel KyJIbTypbl U MPaKTUYECKOW NEATEIbHOCTH YEIOBEKa B
YCIIOBUSIX COBPEMEHHOT'0 O0IIeCTBa; MOHUMAaHNUE MECTa XUMUU CPEIU IPYTHX
€CTECTBEHHBIX HayK

O HAay4YHBIX METOJaX TMO3HAHUSA, B TOM YHCIE HKCHEPUMEHTAIbHBIX U
TEOPETHUECKUX METOJaX HCCIEOBAaHUS BEIIECTB W U3YUYCHUS XHUMHYECKUX
peakiuii; yMEeHHE UCIIOJIH30BATh MOJIENH JIJIsi OOBSICHEHUSI CTPOCHHSI aTOMOB U
MOJIEKYI

o cdepax mupodhecCHOHATBLHON CATCILHOCTH, CBS3aHHBIX C XHMHEU U
COBPCMCHHBIMU TCXHOJIOTUSIMHU, OCHOBAHHBIMU Ha NJOCTUKCHUAX XUMHYECKOU
HayKH, YTO MO3BOJUT O0YHAIOIIUMCS pacCMaTPUBATh XUMUIO Kak chepy cBoei
Oynymiei npodecCHOHATBHOM JEATEILHOCTH M ClIeJIaTh OCO3HAHHBIM BBHIOOD
XMMUU KaK TpOQHILHOTO TpeIMeTa IpU Iepexojie Ha YPOBEHb CPEIHETO
o0mero oopazoBaHus

Bilanenne cucreMod XMMHMYECKMX 3HAHMM M yMEHHUE IIPUMEHATH CUCTEMY
XMMHMYECKHUX 3HAHUM, KOTOpas BKIIIOYAET:

2.1

BAKHEWILINE XUMUYECKUE MOHATUA: XMMHUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, MPOCTOE M CJOKHOE BEUIECTBO, OJHOPOAHAS U HEOJHOPOAHAS
CMECh, OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJIsipHasT MaccChl, KOJUYECTBO
BEILIECTBA, MOJb, MOJIApHAs Macca, MOJSPHBIA O00BEM, OKCHJ, KHCIOTA,
OCHOBaHHE, COJIb (CpemHsisl), XMMHUYECKas PEaKivs, PEaKIUd COCIUHEHMUS,
peaKkiuu pPas3oKEeHUs, PEaKIUu 3aMelIeHHs, peakiuu oOMeHa, TeIIOBOU
s deKT peakiuu, 3K30- U IHIOTEPMHUECKHE pEaKlUu, PacTBOp, MaccoBas
JI0JI1 XMMHUYECKOTO 3JIEMEHTAa B COEIMHEHUM, MAacCOBasl JOJISI U MPOLIEHTHAs
KOHILIGHTpaIlMs BEUIECTBA B PaCTBOPE, SIAPO aToMa, AJIEKTPOHHBIN CIION aToma,
aTOMHasi OpOuTalb, paAMyC aTOMa, BaJIEHTHOCTh, CTENEHb OKHUCICHUS,
XUMUYECKas CBs3b, AJIEKTPOOTPUIIATENIBHOCTh, TMOJSPHAs W HENOJspHas
KOBQJICHTHAs CBSI3b, MOHHAS CBSI3b, METAITMYECKAS CBSI3b, KPUCTAINIMUECKAs
peméTka (aToMHasi, MOHHAs, METAJUTMYECKasi, MOJICKYJISIpHAsi), UOH, KaTHOH,
AQHUOH, OJJICKTPOJIUT U HEDJICKTPOIHUT, JIICKTPOIUTHUECKAS JIUCCOIMAIINS,
peaKiuu HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIUH,
OKHUCJIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHHE, 3JIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMbIE PEAKIH, CKOPOCTh
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XUMHUYECKOM peakiuu, katanuzarop, [IJIK, koppo3us MeTannos, CrijiaBbl
OCHOBOIIOJIATAIOIINE  3aKOHBl ~ XUMHUHW: 3aKOH  COXPAaHEHHsI  MAaccChl,
nepuoanyeckuit 3akoH [[.M. MeneneeBa, 3akOH OCTOSTHCTBA COCTaBa, 3aKOH
ABorazipo

TEOPUH XUMUU: aTOMHO-MOJICKYJISIpHAsi TECOPHs, TEOPHUS AJIEKTPOIUTUUECKON
JUCCOLIHAITII

3.1

BHa,I(eHI/Ie OCHOBaMH XUMHUYECKOM I'paMOTHOCTH, BKJIIO‘IaIOIHeﬁi

YMCHHUC MPAaBUIIBHO HMCIIOJIB30BATh U3YUYCHHBIC BCUICCTBA U MAaTCPUAJIbL (B TOM
YHCIIe MUHEPAIbHBIC YIOOPESHHUS, METAILIBI U CIIABbI, IPOYKTHI TepepaboTKH
MPUPOTHBIX UCTOYHUKOB YTIIEBOJAOPOAOB (yIJsi, MPUPOJHOTO raza, HedTH) B
OBITY, CEJThCKOM XO3SHCTBE, HA TIPOU3BOJICTBE U TOHUMAHHUE 3HAYCHUS KHUPOB,
O€nKOB, YIJIEBOAOB Ui OpraHM3Ma 4YelOBEKa; YMEHHME IPOrHO3UPOBAThH
BIUSHUE BEIIECTB M XHWMHUYECKHUX TMPOIECCOB HA OpPraHU3M YeJoBeKa U
OKPY’KaloIIyI0 PUPOIHYIO CpelLy

3.2
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7.1
7.2
7.3

8.1

yYMEHHE MHTETPUPOBATh XMMHUUYECKHE 3HAHUS CO 3HAHMSAMH JAPYTUX Y4EeOHBIX
peIMETOB

HAJIMYHE OIBITa padOTHI C PA3TMYHBIMU HCTOYHUKAMH WH(POPMAIIMU TIO XUMUHU
(HayyHass W Hay4YHO-TIONYJISIpHAs JIUTEpaTypa, CJIOBApH, CHPaBOYHUKH,
HMHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLEHHMBATh HMH(OpPMAIMIO O BeHIeCTBaX, HX
MPEBpAICHHSIX U MPAKTHYECKOM MTPUMEHEHHH U YMEHHUE UCIIOIB30BaTh €€ M
peleHns yueOHO-TI03HaBaTEeNbHBIX 33124

Bnanenne ocHOBaMM NOHATUHWHOIO ammapara M CHUMBOJUYECKOIO s3bIKa
XUMHH NI COCTaBlIeHUsT (DOPMYJT HEOPTaHWYECKUX BEIIECTB, YpaBHEHUU
XUMHUYECKUX peakiuii; ocHoBamu xumudeckoir HomeHknaTypsl (IUPAC u
TPUBUAIBHOM )

YMmeHue o0BSICHATh CBA3b MOJIOKEHUS dlieMeHTa B [lepuonnyeckoii cucreme ¢
YHUCJIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHMSI aTOMOB XHMHYECKUX 3JIEMEHTOB
(coctaB u 3apsa  sapa, oOIIee YHCIO BIIEKTPOHOB), pacIpeesieHueM
AJIEKTPOHOB IO IHEPreTUYECKUM YpPOBHSM aTOMOB MEPBBIX TPEX MEPUOJIOB,
KaJIUs ¥ KaJbLIHs

IIpencraBineHne O NEPUOAUYECKOM 3aBUCUMOCTHM CBOMCTB XUMHYECKHX
AJIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIBHOCTD), MPOCTHIX U CIOKHBIX
BELIECTB OT IOJIOKEHUs 2eMeHTOB B [lepmoauueckoil cucreme (B MalbIxX
NepuoAax U riaBHbIX MOATPYINAX) U AJIEKTPOHHOIO CTPOEHUS aToMa

YMmeHue kinaccupuIupoBaTh:
XUMHYECKUE AJIEMEHTHI
HEOpPraHMYeCKUe BEeleCTBa
XUMHUYECKHUE PeaKuu
YMeHHe onpenensirTh:

BAJICHTHOCTD U CTCIICHb OKHUCIICHUA XUMHUUYCCKHUX 3JIEMCHTOB, 3apsl HOHA




8.2

BUJ XHUMHYECKOH CBSI3U M THUII KpI/ICTaHHI/I‘IeCKOﬁ CTPYKTYPbI B COCAMHCHUAX

8.3 XapaKTep Cpebl B BOIHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCJIUTENIb 1 BOCCTAHOBUTEIb
9 YMeHue xapakTepru30BaTh (PU3NIECKUE U XUMUYIECKHUE CBOWCTBA:
0.1 MPOCTBIX BEMIECTB (KUCIOPO, 030H, BOJIOPO, rpadut, anmas, KpEMHUI, a30T,
' docdop, cepa, XJI0p, HATPUH, KaJTHI, MATHUH, KaIbIIUH, aTIOMUHUH, JKeJe30)
CIIO)KHBIX BEIIECTB, B TOM YHCIE WX BOAHBIX PACTBOPOB (BOJa, aMMHaK,
XJIOPOBOZIOPOJ, CEPOBOIOPOA, OKCHJIBI ¥ TMApoKcuabl MeTaiios [-IIA rpynm,
9.2 amtomunus, meau (II), nunka, xeneza (II u II), okcuast yrnepoaa (II u IV),
’ kpemuus (IV), azora u ¢ocdopa (III u V), cepsr (IV u VI), cepnucras,
cepHasi, a3oTucTasi, a3oTHas, GochopHas, yroipHas, KPEMHHEBAsT KHCIOTa U
UX COJIN)
MIPOTHO3UPOBATh U XapaKTepPH30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX
93 COCTaBa M CTPOEHUS, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB,
’ BO3MOXXHOCTh MPOTEKAHHUS XUMHUYECKHUX TMPEBPAlICHHA B  Pa3IMYHBIX
YCIIOBUSAX
10 YMeHHe coCTaBisTh MOJEKYJISpPHbIE U WOHHBIC ypAaBHEHUS PEakiyii, B TOM
quCIe:
10.1 peakimii HOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIAN
103 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOMCTBAa M3yYEHHBIX KJaccoB (TpyIi)
' HEOPraHUYECKUX BEIIECTB
10.4 MIOITBEPIKIAOIIUX F€HETUUECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUYETHI):
111 OTHOCHUTEIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
' JTOJII0 XUMHUUYECKOTO 3JIEMEHTA B COCIMHECHUHT
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ta30B
114 M0 ypaBHEHUSM XUMHYECKUX PEAKIMH M HAXOAUTh KOJMYECTBO BEIIECTBA,
' 00BEM B MacCy peareHTOB WU MPOAYKTOB PEAKIIHH
12 Brnagenue (3HaHue OCHOB):
OCHOBHBIMH METOJJaMU HAy4YHOTO T[IO3HaHUs (HAONIOJICHHE, W3MEpEeHueE,
2.1 OKCIIEPUMEHT, MOJICJTUPOBAHUE) TPU HM3YYCHHH BEIIECTB M XHUMHYECKUX
' SBJICHUH; yMeHHe c(OpMyIHpoBaTh NPOOJIEeMy M MPEAJIOKUTh MyTH €€
pereHus
122 Oe3omacHoil paboThl ¢ XUMHUYECKUMHU BEIIECTBAMU, XUMUYECKOW MOCYIOH U
' 71a00paTOPHLEIM 000PYIOBAHUEM
npaBwiaMu Oe3omacHoro oOpallleHusi C BELECTBAaMH, HCIOJIb3YEMBbIMU B
123 MOBCETHEBHOM KU3HU, IPABUIIAMU MTOBEICHUS B IIENIIX COCPEKEHUS 3J0OPOBBS

U OKpYXKamollel NpUpoOAHOM cpeapl; NOHMMaHUE Bpeaa (OMacHOCTH)
BO3JICHCTBUS HA JKUBBIC OPTaHWU3MBI OIPEACIEHHBIX BEIIEeCTB, CHOCOOOB



13

YMCHBIICHUS U MTPCAOTBPALICHHUA UX BPCAHOI'O BOBI[@IZCTBPIH

Hanmmumne MPAKTUYCCKUX  HABBIKOB IINIAHUPOBAHUA W OCYILICCTBJICHUA
CICAYIOMUX XUMHUYICCKUX SKCIICPUMCHTOB!

13.1

U3yuyeHHe M ONucaHue (HU3NYECKUX CBOWCTB BEUIECTB; O3HAKOMIICHHE C
GU3NYECKUMU M XUMHYECKHMH SIBJICHUSMH; OMBITHL, HUTFOCTPHPYIOIIUE
IIPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEAKIUN

13.2

13.3

13.4

HN3YyUYCHUC croco0oB Pa3aciICHUsA cMmecei

MOJIyY€HUE KHUCIIOpOJia W H3Y4YEHHE €ro CBOWCTB; IOJy4YEHHE BOJOpOJa U
M3YYEHHE €ro CBOMCTB; IMOJY4YEHHE YTJICKUCIOro Ta3a M H3YYEHHE ero
CBOWCTB; MOJIyY€HUE aMMHaKa U U3y4€HUE €ro CBONCTB

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOM J0JIEN pacTBOPEHHOTO
BEIIIECTBA

13.5

13.6

MPUMEHEHNE MHIUKATOPOB (JaKMyca, METUJIOopaHXa U (peHondranenna) ans
ONpeeIeHUs] XapaKTepa Cpeibl B paCTBOPAX KUCIIOT U IIEJI0ouen

HUCCICIOBAaHUE H OIIMCAHUC CBOMCTB HEOPTraHNMYCCKUX BCIICCTB Pa3IMYHBIX
KJIaCCOB; H3YUCHUC B3aI/IMO,Z[eI\/'ICTBI/I5[ KuUCJI0OT C MCETallllaMH, OKCHIaMH
MCTAJUIOB, PpPAaCTBOPUMBIMH MW HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMHU;
MOJIY4YCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHE OJHOI0O MeETalia
APYTrUuM U3 pacTBOpa COJIN; UCCIICAOBAHUC aM(I)OTepHBIX CBOICTB THAPOKCHUIOB
AJIIOMHMHHA U TUHKa

13.7

13.8

14

14.1

pelieHre AKCIIEPUMEHTAIBHBIX 3amad 1o TemaM: «OCHOBHBIE KJIACChI
HEOPTraHWYECKHX  COCAMHCHHI»,  «DJICKTPOIUTHYECKAS  JUCCOIHAIUY;
«Baxueiiie HeMeTa/uIbl U UX COEIMHEHMS»; «BakKHEHIIne MeTaUIbl U HX
COETUHEHUSY

XMUMUYECKHE HKCHEPUMEHTBI, WUIIOCTPUPYIOIIUE MPU3HAKH IPOTEKaHUS
peaknMii MOHHOTO OOMEHA; KaueCTBEHHbIC PEaKLUH Ha MPUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpax HMOHBI: XJOpUA-, OpOMHI-, HOAUNI-, cylbdar-, Gocdar-,
KapOOHAT-, CUJIMKAT-aHUOHBI, THIPOKCU/I-UOHBI, KATHOHBI aMMOHHSI, MarHus,
KaJbIUsl, AIIOMUHUS, kene3a (2+) u xxenesa (3+), menu (2+), HuHKA

Vwmenue:

MIPEJICTaBIATh Pe3yNbTaThl dKCIIEpUMEHTA B (pOpME BBIBOJOB, JOKA3aTENIbCTB,
rpaduKOB U TaOJIHII U BBISBISATH SMIHPHUUECKUE 3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3U MCKAY PCaAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKUMU
SABJICHUSAMHU MW MpoHeCCaM, MNPOUCXOAJAIIMMHU B MAKpO- U MHUKPOMHPE,
OOBSICHATH MMPUYINHBI MHOF006p8.3I/I$I BCIICCTB



IHEPEYEHD 2JIEMEHTOB COIEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

1.2

1.3

1.4

1.5

1.6

2.1

IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
[IepBoHayabHBIE XUMUYECKUE TTOHSATHS
YucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMecei

ATOMEI U MOJICKYJIBL. Xumudeckue 3aeMEHTEl. CHMBOIBI XMMHUUYECCKHX SJICMEHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumudaeckass Gopmyna. BaaeHTHOCTP aTOMOB XMMHYECKHX 3jeMeHTOB. CTemneHb
OKUCIICHUS

3aKOH IIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass aToOMHasg — Macca.
OTtHocuTenbHAsE MOJEKyJspHas macca. MaccoBasi 70 XMMHUYECKOTO JJIEMEHTa B
COCIMHEHUU

KomuuectBo BemectBa. Moinb. MonsipHass Macca. ModsipHblii  00b€M  Ta30B.
B3anMocCBs3b KOIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
Ousnyecknue U XMMUYECKHE SBJICHUA. XUMHUUECKas peakuus U €€ MpU3HaKU. 3aKOH
COXpaHEHUsI MaCChl BELIECTB. XUMUUYECKUE YPAaBHECHUS

[Tepnonnueckuit 3akoH n Ilepuoguueckas cucrema XxumMudeckux asnemeHTos JI.M.
MengeneeBa. CTpoeHUE aTOMOB

[Iepnonnueckuit 3akoH. llepuommyeckass cucremMa XUMUYECKHX 3jieMeHTOB JI.M.
Menpneneesa. Ilepuonst m rpymnnbsl. PU3HYECKUI CMBICHI IMOPSAKOBOIO HOMEpA,
HOMEPOB IIEpUOJA U TPYIIILI JJIEMEHTA

22

Crpoenne artomoB. CoctaB aromubIx saep. M3oromnbl. OnexTponsl. CtpoeHue
JJIEKTPOHHBIX ~ 000JI0YeK  aToMOB  MepBbIX 20  XUMHMYECKHMX  DJIEMEHTOB
ITepuonnueckoii cucremst 1.11. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XHMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
NIEpUOJOB, Kaius, Kaiuplus (paaMyca aTOMOB, 3JIEKTPOOTPULIATENILHOCTH,
METAIIIMYECKUX M HEMETANINYECKUX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBHUHM C
II0JIOKEHUEM IEMEHTOB B lleproandeckoi cucTeMe U CTPOEHUEM UX aTOMOB

CTpOGHI/IC BCIICCTBA

3.1

3.2

Xumunyeckass  cBsizb.  KoBajeHTHas  (HOJspHAas W HENOJSApHAasg)  CBA3b.
DNeKTPOOTPULATENILHOCTh XMMUUECKUX AJIeMEeHTOB. MloHHas cBs3b. MeTaminueckas
CBA3b

Tunbl  KpUCTAJUIMYECKUX  pemETOK  (aTOMHas, HWOHHAs, MeTaJJIMuecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIMYECKOM pEmETKH M BHUAA
XUMHUYECKOHN CBA3U

Baxueiiimne mnpeacTaBUTEM HEOPraHUYECKHMX BemlecTB. HemeTtamibl W uX
coenuHeHusd. MeTamibl U UX COEAUHEHU

4.1

Knaccupukamuss u HOMEHKIATypa HEOPraHHMYECKUX COCTUHEHHH: OKCHIOB
(comeobpasyromme: OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIE) U HECOJIe00pa3yrolue;




4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

OCHOBaHUI (mménoumn u HEpPacTBOPHUMBIE OCHOBaHUS); KHUCJIOT
(xucnopoacojepxaie U OECKUCIOpPOJHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

®u3nueckue U XMMHUYECKHE CBOMCTBA MPOCTBHIX BELIECTB-HEMETAJUIOB: BOJAOPOAA,
XJIopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUA

du3nyecKkrue U XUMUYECKUE CBOMCTBA NMPOCTHIX BEIIECTB-METAJUIOB: JINTHUS, HATPHUSI,
KaJgus, MarHus W Kajubplus, QJIIOMHHMS, JKene3a. OJEKTPOXUMUYECKUH DSl
HaIpsSHKEHUN METAIIOB

Ou3nyeckue M XUMUYECKHE CBOWMCTBA BOJOPOJIHBIX COCIWHEHUH HEMETaIOB:
XJIOPOBOOPOJa, CEPOBOAOPO/IA, AMMHAKA

duznyeckne U XMMHUYECKHE CBOMCTBA OKcHI0B HemeTauioB: cepbl (IV, VI), azota(ll,
IV, V), docdopa(lll, V), yraepoma(Il, IV), xkpemuusa(IV). Iloayuenne oxcumos
HEMETAJIJIOB

Xumuueckue cBoicTBa okcuaoB: MetawioB [A-IITA rpynm, muaka, memu(ll) u
xenesa(ll, IIT). [TomyyeHne OKCUIOB METAITOB

XUMHUYECKUE CBONCTBA OCHOBAaHUM M aM(OTEpHBIX THUAPOKCHIOB (Ha MpuUMepe
THJIPOKCUIOB aJTIOMHUHHUSA, XKene3a, uHKa). [lonydyenne ocHoBaHMH M aM(OTEpHBIX
TUAPOKCHJIOB

OO0mme XUMHUYECKHE CBONCTBA KHCJIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CepHUCTOH, CcepHOM, a30THOM, ¢docdopHOHl, KpemHHEBOH, yroabHOH. OcoOble
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOU M a30THOU KUCIOT. [loyuenue
KHCJIOT

OO0mme XuMHUYECKHE CBOMCTBA cpenHuX coiei. [Tomyuenue conei

[lonyuenue, cobupaHue, pacrno3HaBaHUWE BOJOPOJA, KHUCIOPOAA, AaMMMAKa,
YIJIEKHCIIOTO Ta3a B 1abopaTopuu

4.11

4.12

5.1

5.2

53

54

5.5

[lonmyyenne amMMmuaka, CepHOW M a30THOW KHCIOT B NPOMBbIIIIEHHOCTH. OOmue
CHOCOOBI OTYYCHHUSI METAJIIOB

['eHeTHuecKast CB3b MEXAY KJIaCCAMHU HEOPTaHMUECKUX COEMHEHUN

XVMHYECKUE PEAKIIUU

Knaccupukanus XuMUUECKUX peaKIMid MO PasIMYHbIM IMPHU3HAKaM: M0 YUCIY U
COCTaBy Y4YacTBYIOIIMX B peakIUM BeIIeCTB, MO TemiaoBoMy 3ddekry, mno
U3MEHEHHUIO CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB

TennoBoit 3¢(heKT XMMHUECKON peaklny, TEPMOXUMUYECKUE YpaBHEHHs. DK30- U
9HI0TEPMHUUYECKHE peakiuu. TepMoXUMUYecKue ypaBHEHUs
OKHCIUTENPHOBOCCTAHOBUTENbHBIE peaKUU. OKHUCIUTENN M BOCCTAHOBUTEIIH.
[Iponeccer OKHCIICHUS u BOCCTaHOBJICHUSI. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIHHON PEAKIIUHI

TeopI/IH SHCKTPOHHTHHCCKOﬁ JUCCoanu. KaTI/IOHBI, AHHOHBI. :‘)J'ICKTPOJ'II/ITBI n
HC3JICKTPOJIMTEIL. CuibHBIC U ClIa0bIe OJICKTPOJIUTHI. Cremnenb AUCCoanmn

Peakiuu wmoHHOro oOMeHa. YCIOBUS MNPOTEKAaHHUS PEAKIUH HWOHHOTO OOMEHa,
MOJIHBIE U COKPAILIEHHBIC MOHHBIE YPABHEHUS PEaKLIUi



6.1

6.2

6.3

6.4

6.5

7.1
7.2
7.3

XHMHMS M OKpYyXKarolas cpeia

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B iaboparopuu u ObITy. [lepBas
nmomMouipb MMpu XUMHUICCKUX OKOrax U OTpaBJICHUAX

XUMHUECKOE 3arps3HEHUE OKpYXKarolled cpenbl (KUCIOTHBIE TOXKAM, 3arpsi3HEHHUe
MOYBBI, BO3AyXa M BOJOEMOB), CHOCOObI ero mnpenorBpamienus IlpengenvHas
nonyctumasi  koHueHtpauuss Bemects  (ITJK). Pomp xumum B pemieHun
9KOJIOTUYECKUX TpolieM. YCHiIeHHe TMapHUKOBOTO H(QexTa, pa3pylieHue
030HOBOTO CJIOS

[Ipumenenue cepsl, a3ora, Gochopa, yriepoaa, KpEMHHUS U UX COSAUHEHUN B OBITY,
MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM XO03sicTBe. [IpuMeHeHne MeTauioB H
CIUIaBOB (CTajb, YYT'YH, JIOPATIOMHHUN, OpOH3a) B OBITY M NMPOMBIIUICHHOCTH HX
coenuHeHuil. [loHsTHEe 0 KOPPO3UU METAJLIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI X OT
KOppO3UH

[IpupoHBIE HICTOUHUKY YTIIEBOIOPOIOB (YTOJib, IPUPOAHBINA ra3, He(Th), MPOIYKTHI
uX nepepadboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHayanbHble TMOHATHS 00 OPraHMYECKHX BEUIECTBaX KaK O COCAMHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJ, [NIMIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHe 0 OGuoONMOTrMYEeCKH Ba)KHBIX BEIIECTBAX: KUpPax, OeNKax, yriieBojax — U UX
POJIH B XKHU3HH YeTOBEKa

Pacuérsr:

1o ¢popMyiIaM XUMUYECKUX COeTUHEHUN

Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE

M0 XUMHUYCCKUM YPaBHCHUAM
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