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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHUU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (eaepabHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIUU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIMXCS CpEeACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COZEpkKaHUE, IPEIyCMAaTPUBACT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHIYEMYIO IOCIIe0BaTeIbHOCTD
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTelbHOM MporpamMmbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHs XUMUU
Ha YypOBHE Lened H3ydeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOM
JESTEIbBHOCTH 00YyYaroIIerocs 1o OCBOCHUIO Y4EOHOIO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOM JUIsl JOPMHUPOBAHUS MUPOBO33PEHUS 00Y4arOIIErocs, ero
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMble XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPUPOJIE, O MyTAX
pemieHus Ti00albHBIX MPOOJIEM YCTOWYMBOTO pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUIIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaau3allii BO3MOXHOCTEH M camMopa3BUTHS U (OpPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  yueOHOH  JEesATeNbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHanbHOM NesTeNbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIA/1a Ha €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU

€CTECTBEHHO--HAyYHOH IPAMOTHOCTH 00yYarOIUXCS;



CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HayYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
o0yyJarouuxcs.

JlaHHble HampaBieHHs B OOYyYEHMM XUMHM O00€CledMBaIOTCS CHelu(UKON colepiKaHus
y4eOHOro ImpeaMera, KOTOPbIM SBJIETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTPaKEHHEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIUMUCS CUCTEMBI NI€PBOHAYAIbHBIX MOHATHH XMMUH, OCHOB HEOPIraHUYECKOH XUMHUM U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX [IOHATUH OPTaHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl IPOrpaMMbl MO XMMHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK e€ mzydenuro. CojepiaHue CKJIQJbIBACTCSI U3 CUCTEMbl MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI MOHATHH O XuMHuyeckod peakuumu. OOGe 3TU cHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEACTaBICHUIN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHMsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeHzeneeBa kak OCHOBHOTO 3aKOHA XMWY,

— YUYEHHS O CTPOEHUH aTOMa U XMMHYECKOH CBS3H;

— IPEACTaBIEHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIMY BELIECTB B pACTBOPAX.

Teopernueckne 3HAHMSA PACCMAaTPUBAKOTCA HA OCHOBE OSMIIMPHUYECKH ITOJIYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBAaTEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IPUMEHEHHUS U NTOJTYyYEHUs N3y4aeMbIX BEILIECTB.

OcBoeHHe MpOrpaMMbl IO XHMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM MI03HaHUs B Hayke. M3ydyeHne xummun
MPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YUYEHHBIX YYeOHBIX MPEAMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yyeHnH XMMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUIM OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOI NEesATETbHOCTH YeJIOBEeKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTyphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (pOPMHPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAyKH, B
nprOOIICHNHU K HAYYHBIM METOJIaM MO3HAHUS NIPU U3YYEHHUH BEUIECTB U XUMHUECKUX PEAKIUi, B

GbopMUPOBAHUM U DPA3BUTHUH T[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-



MO3HABATEJILHON U y4yeOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil O€301MacHOTO
oOpallieHus C BEIIECTBAMHU B [TIOBCETHEBHOM JKU3HMU.

[lpy M3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
MpPUOOpPEH TaKKe LEH, KaK:

— (popMmHupoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHHATUIO PpEHICHUH, CrHocOOHOW aJanTUpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HaNpaBJICHHOCTh OOY4YEeHHsS Ha CHCTEMaTH4ecKoe MpuoOiIeHrne O00ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOAaM  IO3HaHUS,
(OpMHPYIOLIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HON AEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHONH H €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM
yyuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npobieM B
NIOBCEAHEBHOM XKU3HU U TPYI0BOM JEATEIILHOCTH,

— (opmupoBaHue y 00y4yaronmxcs r'yMaHUCTUYECKUX OTHOUIEHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajJbHEHUIIero 00yueHHs.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B CHUCTEME Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CriocoObl pa3ieieHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX 3IIEMEHTOB.
[IpocTeie U clIOKHBIE BelecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumudeckass QGopmyrna. BaleHTHOCTP aTOMOB XHMHYECKHX  DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMocCBs3b KOJIMYECTBa, MacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rrl mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

Ou3nyecKkue W XMUMHYCCKHE SIBJICHHUS. XHUMUYECKas peaknus W e MpU3HaKh. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XUMUYeckre ypaBHeHUs. Kinaccudukanus XUMHYECKUX peakiuit
(coenMHEHUs, Pa3IOKEHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jaboparopuu W mpuéMaMu
oOparieHus ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HM3YYCHHE W OINUCAHUE (PU3NYECKHUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKe, KAIICHUE U KOHJCHCAIUS BOJbBI) U XUMHYCCKHUX (TOpEHUE CBEYH,
MPOKATMBAHNWE METHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCIIOTOM) SBJICHHM, HaOII0IeHE
U ONHCAaHWE TPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHIOM Oapwsi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM conu Mmenu (ll), msydenwe crocoOoB
pa3JielieHusT CMECei: ¢ IOMOIIBI0 MAarHuTa, (QUIBTPOBAHHWE, BBIIAPUBAHWE, JUCTUJUIAIINS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA TMOBAPEHHON COJHM, HAONIOJICHHE W ONHCAHUE
pe3yNbTAaTOB MPOBEJEHUSI OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXpPaHEHHUS MacChl, CO3/IaHUE
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3i€eMEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKue U XMMHUECKHAE CBOWCTBA (pEaKIuyd TOPCHHUS).

Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOTyYeHHsS KHCIOpPOAAa B J1la0OpaTOpu W



MpOMBINIIeHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alIoTporHas MOAU(PUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOoIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bogopona B IIpUpOIE,
bu3HYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comu.

Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBoMcrBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACBIILICHHBIE PacTBOpPbI. PacTBOpUMOCTH BelIECTB B Boje. MaccoBas 10l BELIECTBA B
pactBope. XuMHYECKHUE CBOMCTBAa BOJbl. OcHOBaHMs. Pojib pacTBOpPOB B MPHUPOJEC U B KUZHU
yenoBeka. KpyroBopor BOJbl B mpupoje. 3arpsi3HEHUE MNPUPOJIHBIX BoA. OXpaHa M OYMCTKa
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroine (OCHOBHBIE, KHCIOTHBIE, aM(OTepHEIC) U HecoleoOpasyromue. HomeHnkiatypa
OKCUJI0B. DU3NyeCcKre U XUMUYECKHE CBOMCTBa OKCUAOB. [lonyueHnue okcuoB.

OcHoBanusi. Knaccudukaiuss OCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBaHmil. Pu3nUecKHe M XMMHYECKHE CBOWCTBa OCHOBaHMU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckue U XUMHUECKUE
cBoiicTBa KUCHOT. P akruBHoctr metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa comneil. ®duznueckue U XuMudeckue cpoictBa coseil. [lomydenue
COJIEH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeZieNieHHue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJIy4eHHEe, COOMpaHue,
pacro3HaBaHUE W W3yYEHHUE CBOMCTB KHCJIOPOJA, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IMPEKpaIleHusi TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, TOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYXHO HCTIOJB30BaHUE BUCOMATEPHUATIOB), HAOIOACHIE 00pPa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, HcciaenoBaHue OCOOCHHOCTEH PACTBOPEHUS BEIISCTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,

B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[0B HEOPraHMYECKHUX BEILIECTB Pa3IMYHbIX KJIACCOB,
HaOJI0JIcHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcCTBOPAX KUCIOT U IIEJIOYEH, M3ydeHue
B3aumojieiictBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCHOTBHI, KUCJIOT C METaJUIaMu,
peakuMii HeWTpalau3aluH, IOJIyYeHHE HEpPaCTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNUE SKCIEPUMEHTANIBHBIX 3a]a4 110 TeMe «Baxuenmme
KJIACChl HEOPTraHUYECKUX COCIUHEHUIN.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, HU.
MenpeineeBa. CtpoeHne aToM0OB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAMKA XUMHUUYECKHX dJeMeHTOB. [loHstne o Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEJIOYHO3EMEIbHBIC METAILIbI, TAJIOT€HbI, MHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUBI U THUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoid CHUCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICH
MOPSAAKOBOIO HOMEpa, HOMEPOB IIEPUOIA U IPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX sanep. HM3ortombsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TEPBbIX 20 XUMUYECKHUX IeMEeHTOB [leproandeckoil cucTembl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [leprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. 1. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (momsipHast u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPHUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHrue o0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCIHCTBHE THMIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT M IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, peakliuK Pa3yIoKeHHs, COSTUHEHNUS ).

Mesxicnpeomemmuuie ceasu



Peanuzanus MexnpeIMeTHBIX CBSA3€H MPU MU3YYEHHH XMMHUHU B 8 KJIacCe OCYIECTBISETCA
yepe3 HCIIOJIb30BAaHME Kak OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATHUH, TaK W TOHSTHI,
SIBJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHBIH (PAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaJIW3,  CHUHTE3,  KilaccupuKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHWJ, HU30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BENUYHMHBI, €IUHUIBI U3MEPEHHUS, KOCMOC, IJIaHETHI,
383161, ComHIie.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUINBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYeCKas peaKkuusi

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KalHs, KaTblHUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteme U CTpOEHHEM WX aTOMOB.

CrpoeHue BelecTBa: BHUAbBl XUMUYECKOH CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKIuid M0 pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(hdexTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsiTie 0 cKOpoCTH XMMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. I[lonstne o
karanuze. I[loHsiTHE O XuUMHUYecKOM paBHOBecHH. DakKTOpHI, BIHUSIONIME HA CKOPOCTH

XUMHUYECKOH PCaKIUU U IMOJIOKCHUC XUMHWYCCKOI'O0 pPaBHOBCCHUS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHWE YpPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHl. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuyl. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUs peakuil HMOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEJCTaBICHU 00 SIEKTPOIUTUYECKON auccoruaiui. KadecTBeHHbIE peakIMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMmeTaioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
WCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIUU OT BO3JEHUCTBHS Pa3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, IMpoliecca AUCCOLUALUU
KHUCTIOT, IIeNo4Ye W cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PeaKIfii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajka, BBIJCTICHHE Ta3za, o0pa3oBaHHUE BOJBI), OMNBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIUN (TOpeHUe, PeakiMu Pa3joKEHUs, COCTUHEHUS),
pacrmo3HaBaHHE HEOPTaHMYECKHX BEIIECTB C IMOMOIIBI0 KAa4eCTBEHHBIX PEaKIMil Ha HOHBI,
peleHre YKCIEPUMEHTATbHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUS

OO0mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMU, HEeMeTaJlllaMu,
nienoyamu).  XuopoBoaopon. ConsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. [leficTBre x1opa U XJIOPOBOIOPO/Ia HAa OpTraHW3M YelloBeKa. BaxxHeH e XJIopuabl
U UX HaXO0XJICHHE B IPUPO/IE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne M (QuU3MUecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCITIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHE, (U3MYECKHE W XUMHYECKHe CBOicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENIM KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHUYECKHE CBOWCTBA

(oOmme Kak TpEICTaBUTENA Kiacca KHUCIOT M crnenududeckue). XUMHYECKHE PpEeaKIlu,



JeKallue B OCHOBE IPOMBIIUICHHOTO croco0a MoslydyeHus cepHoi KucnoTsl. IIpumenenue
cepHOii KucnoThl. COJM CepPHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ COequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSIMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALICHHUS.

OOmass xapakrepucTuka 3i1eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHUCIEHHs. A30T, paclpoCTpaHeHHE B MpuUpoae, (U3NYECKUe H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHass peakuyss Ha MOHBI aMMOHMA. A30THas KUCJIOTa, €€ IOJIy4YeHHUe,
duznUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kilacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnii. XUMHU4ecKoe 3arpsi3HeHHEe OKpYJKarollel cpefibl COeAMHEHUS MU a30Ta (KUCIIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
doctopa, puznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue ¢ocdaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancopbuus. KpyroBopor yriepoja B mpupose.
Oxcuapl yriaepona, Ux GpU3MUecKue U XMMUYECKHe CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3pQekT. YronbHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWLUHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BeHIECTBaX KaK O COECIWHEHHUSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboOTKu
(6eH3uH), UX POJIb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOJIOTHUYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.

Coenunenuss kpemHusi B mpupoge. OOmume mnpexacraBieHuss o0 okcume kpemaus (IV) u



KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. I[Ipobmembl
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHrue o0paslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA T'aJOTCHOB M MX COCAMHEHHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUJCOMATEPUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJoreHUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZECOMATEpHAIOB), HaONIOJEHWEe Tpolecca OOYrJIMBaHHUS — caxapa IOX  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUY€HHUE XUMHUYECKUX CBOMCTB pa30aBIeHHON CepHOU
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH U HaONIOJIeHUE NpHU3HaKa eé
MPOTEKaHus, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCITOJIb30BaHHUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YAOOpEHHIA,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YUYEHUE CBOMCTB aMMHUAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMoHUs U Qocdar-nOH U U3YYeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeAbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHUATIOB), M3YUYEHHE MOJENIeld KpUCTANIMYECKHX PEeHIETOK aiamasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTa3a, MoIy4YeHHe, COOMpaHue, pacrio3HaBaHUe
U U3yYeHHUE CBOWMCTB YIJIEKHCIIOTO Tra3a, MPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKAT-UOHbl W W3y4YEHHE TMPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIyKIHeH
CIWJIMKaTHOM IMPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M MX COeUHEHUS

OOmiass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METa/LIOB Ha OCHOBAaHUM MX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3mnemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemeéTka. DIEeKTPOXUMHUYECKUN psif HanpsbDKeHU MeTamioB. Pu3MuecKue U XUMHUYECKHe
cBoiicTBa MeTaiuioB. O0mue crnocoObl MOy4eHUsT MeTa/lioB. [oHATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[Ilenounble MeTaLIbL: TTOJIOKEHUE B [leproanyueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.

N. MengeneeBa, CTpo€HHE UX aTOMOB, HaXOXIEHUE B Mpupoae. PU3HMYECKHE U XUMHUUYECKHE



cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M KajabLui: mnoJoxkeHue B Ilepuogmueckoit
cucreme xummuueckux snemeHTtoB JI. M. MeHnneneeBa, cTpoeHHEe HUX aTOMOB, HaxXxOXJEHUE B
npupoje. Puznyeckne U XMMUYECKUE CBOICTBA MarHus M Kailpliud. Baxkueiiue coenuHeHUs
KaIblMA (OKCUI, THIPOKCHI, CON). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux ayemeHToB [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupojae. dusnueckue U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSIL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrtemMe XuMuU4eckux a3nemeHtoB J[. H.
MenpeneeBa, CTpoeHHE aToma, HaxoKJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokcuasl U coiu sxeneza (1) u sxemesa (I1l), ux cocras, cBoiicTBa U
MOJTyYeHHeE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMl METaUIOB M CIUIaBOB, HX (U3WYSCKUMH CBOWCTBAMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMAaTEepHaloB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAbLUSA U HATpUs ¢ BOJON (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs JKee3a B
KHUCIoposie  (BO3MOXHO — MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, aTIOMHHHUS, IMHKa, kene3a (I1) u sxenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCHA ATFOMUHUS M THAPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeH e MeTaIbl U UX COSTUHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa 1 maTepuanbl B MOBCEJHEBHOM JKM3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. [lepBas momomip Nmpu XUMHYECKHX OXKOTax M
OTpaBJICHHUSIX.

XUMHUECKOEe 3arpsi3HEHHE OKpYXKarolei cpeasl (MpeaesibHas JoMmycTUMasi KOHIIEHTPALUs
BemecTs, ganee — [1J1K). Poib xuMuu B pereHnn 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHAIBI).

Mesxicnpeomemmuuie ceasu



Peanunzanms MeXIpeaAMETHBIX CBS3€H MPU M3YYCHUH XUMHHU B 9 Kilacce OCyLIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
ABJIAOMUXCA CUCTECMHBIMU JJISL OTACJIBHBIX IIPEAMCTOB €CTCCTBCHHO--HAYUYHOT'O IIUKJIA.

OO0wue ecTecTBEHHO-HAYYHbIC MOHITUS: HAay4dHbId (akT, TUIOTe3a, 3aKOH, TEOpH,
aHanM3,  CHHTe3,  Kiaccuukauusi,  IEePUOJUYHOCTb,  HAOJIOJCHUE,  IKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPUAITHI.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, HW30TOIIbI,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPUYCCKUIl 3aps[, NPOBOIHHMKH, IOJYIPOBOIHUKH,
JIMDIICKTPUKH, (OTOIIEMEHT, BEILECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ias,
pacTBOp, PACTBOPUMOCTh, KPUCTAUITMYECKAs PEMETKA, CIUIaBbl, (HU3UYCCKHE BEIUYHHEI,
€IMHUIIBI U3MEPECHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COHIIE.

Buosnorus: ¢orocuHTe3, AbIxaHWe, Ouocdepa, IKOCHCTEMa, MHHEpalbHbIC YIOOpEHHS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEILIECTRA.

[eorpadusa: armoctepa, rumpochepa, MHUHEpaAIbl, TOPHBIE MOPOJBI, MOJE3HBIC
HCKOIIAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHUS NPOTrPaMMbl OCHOBHOrO oO0Imiero oOpa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUU B €JUHCTBE YU4EOHOM M BOCIIUTATENbHOMN 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMA B OOINECTBE MpPaBUJIAMH M HOpPMaMH TOBEICHHS U
CHOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN O0yYarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH W PACHIMPEHHE OIBITa JEATEIHHOCTH Ha e€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJEINI0, NMOHMMAaHHUS 3HAUYCHHS XMMHYECKOW HAayKW B JKH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpManuei o MepeJoBBIX JOCTHKCHUSAX M OTKPBITHAX
MHUpPOBOW M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 0011ecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:



NPEICTaBICHUA O COLHUAIBHBIX HOpPMax M IpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOM,
y4€0HO-UCCIIE0BATENbCKOM, TBOPUECKOM W JpYrMX BHUAAX JEATEIbHOCTH, TI'OTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J€ATEILHOCTH IPU BBINOJIHEHUH Y4€OHBIX, II03HABAaTENIbHBIX 337124,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TPOLIECCE TOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKH CBOUX TOBAPHUINEH C TO3WIMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM TOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKM M COCTaBISIOLIME OCHOBY JUIS
INOHUMaHMUs  CYIIHOCTM HayyHOW KapTHUHBI MHpa, HpPEACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3AaUMOCBA3AX YEJIOBEKA C MPUPOAHOM cpenoi, o poiau
XMWY B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJYyYCHHE HOBBIX 3HAHUH MO XHMHH,
HEoOXoauMBble Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABATENILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUUECKUMH CpEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOSKTHON M HMCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUSI alKOrojs, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBwyl 0€30MacHOCTU MpH OOpallleHuH € XUMHYECKMMM BEIIeCTBaMU B OBITY M peajbHOU
KHU3HH,

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpeC K NPAKTUYECKOMY U3Y4EHUIO NMPOo(eccuil U Tpyaa pa3IMuHOro poja, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM [EATENbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAaHWM 10 XWMHH, OCO3HAHHBIH BbIOOp WHAMBUIYAIBHOM TpaeKTOpUU

MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM IUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,



OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOodecCHOHATLHON NEATeTbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B TPO(HECCHOHATILHOM Cpelie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHYECKOMY 370POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIEeCTBAMH,
a TaK)Ke B CUTYALIUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJIydaeMble NpPU H3YyYEHUH XUMHH, JJIS PeIleHUs
3a7]a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPEOH, ISl MIOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKHX MPOOJIeM U MyTed WX PelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBILIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOM U COIIMATLHON MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTEe3a, (aKT, CHCTEMa,
MPOILIECC, KCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCMONB3YIOTCSA B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIBHHBIC,
KOMMYHHUKATHBHbBIC, PETYISTUBHBIE), KOTOpble oOecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE AelicTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHsI HCIONB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUIM:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU TOHATHSMH), UCIIOIH30BATh TOHATHUS I OOBSICHEHUS
OTJICbHBIX (DAKTOB W SIBJICHWU, BBIOMPATh OCHOBAaHUS WM KPUTEPHH I KIaCCH(PUKAITUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIMBATh MPUINHHO-CIICICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHAJIOTHH), AeNIaTh BHIBOBI U 3aKIIOUCHUS;

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HAHMs MOHATHS (IIpeIMETHbIE U MeTanpeAMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATH MIHPOKO
MPUMEHSIEMbBIE B XHMHH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),

XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakiuu — TMpU pelIeHud YydeOHo-



MO3HABATENbHBIX 3a/ay, C Y4YETOM OTHUX MOJEIBHBIX IMPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB H
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
MIPOTUBOPEYHS B U3yYaEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTAa IIO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM U TPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJO0M IIPOLIEcca, CAMOCTOSTENIbHO ITPOrHO3UPOBATh €r0
pe3ynbTar, (HOopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOAEIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIHIO PA3IMYHBIX BUI0B
1 GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3INdHbIe METO/bI U 3aIIPOCHI MPU MOUCKE U 0TOOpEe MHPOpMaAIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAMMBIX ISl BBIITOJIHEHUS YUYE€OHBIX U TO3HABATEIbHBIX 33/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHE OIblTa B 00JACTH HUCMOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY IMpenCcTaBICHUS
uH(pOpMallUl ¥ WJUTIOCTPUPOBATh peEIIaeMble 3a/ladyll HECIOXHBIMU CXEMaMH, TuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMONb30BaTh M AHATU3UPOBaTh B Mpolecce y4yeOHOM M HcCiae0BaTenbCKOM
JEeSTeNIbHOCTH UH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIbCKOT0 X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKarollel NpUpoaHON CPebl.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIe YUeOHbIE 1elHCTBHUS:

yMEHHUsl 3agaBaTh BOINPOCH (B XoJe jauanora M (WiM) AUCKYCCHH) TIO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl I03HABATEIIbHON JEATENIBHOCTH B YCTHBIX

U MUCBMCHHBIX TCKCTAX; JACJIATh MPE3CHTAIMIO PE3YyJIbTATOB BBIIIOJIHCHUA XUMHWYCCKOTO



JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITa, JA0OpPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATEIHHOU U
UCCIIEI0BATEIbCKON JIEATEIBHOCTU NPH PELICHUHM BO3HMKAIOIMX IPoOJeM Ha OCHOBE yuéTa
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYyXkIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMSA COBMECTHBIX JIEHCTBHIA, ONPEACICHIE KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITENILHO ONPEAENATh eI AeSITeIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BBIOMpPATH
HanOonee dS(QeKTHBHBIE CIIOCOOBI peHmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA NpHU
BBIIOJIHEHUM 33JaHUN C y4y€TOM IOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE IMOJIyUEHHOI'O pe3yjbTaTa 3asiBICHHOM LU,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3a/IaHHM.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJIEHHOI'O JaHHOM (enepanpHOil paboueil mporpaMMoil, BBIAEISAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCcTBUM, creuuduyeckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPpeoOdpa3oBaHNIO U IPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy OOYUaAIOIIUXCSI YMEHHI:

® DACKpBIBATh CMBICJ OCHOBHBIX XMMHYECKUX TOHSATHI: aTOM, MOJEKYIa, XUMHUIECKUH

9JIEMEHT, TMPOCTOE€ BEHIECTBO, CJIOXKHOE BEIIeCTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/HAs1), BaJEHTHOCTh, OTHOCHUTEIbHAas aTOMHash M MOJEKYyJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas JOJs XHMHUYECKOTO
3JIeMEHTa B COEJUHEHHM, MOJISIPHBI OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCIICHHUS, XUMHUECKas peaKIus, Kiaccuuramnms
pEaKIMii: peaKkIy COSANHEHHsI, PEaKI[UH Pa3JIOKECHUS, PEAKIIMU 3aMELICHUs, PEaKIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeINIOBON 3 (EKT peakuuu, sApo aToma,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTalb, paJuyc aToMa, XUMHYECKas CB3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHasl CBA3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH,

pacTBOpP, MaccoBast 10JIsl BellecTBa (MPOLEHTHAs KOHIIEHTPALIUsI) B pacTBOPE;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHH M TPUMEHSTH 3TH
MOHSTHS IIPU OMMCAHUH BEILIECTB M UX IIPEBPAIICHUIA;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OTpEe/IeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHMSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(KoBajsieHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpeiBaTh cmbica llepuoanmueckoro 3akona /. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE TEPUOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT HX
nonoxkenuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOTaJIpo;
OMKCHIBAaTh M XapakTepus3oBaTh TabmuyHyo (opmy I[lepuognueckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: Pa3jnyarTh MOHATHS «TJIaBHAs moarpymmna (A-rpymma)» u
«mmoboyHas moxarpynmna (b-rpymma)», Mameie W OONBIIME TIEPUOMABI, COOTHOCHTH
o0o3HavYeHHsI, KOTOpble UMeroTcsl B Tabnuie «llepuoanueckas cucremMa XMMHUECKUX
sanemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsn sapa, o0OIIee 4YUCIO JJIEKTPOHOB H
pacripeiefieHle Ux Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITUPOBATh XUMHUUECKHUE IJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YMCIy W COCTaBy y4YacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETUIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX
KJIACCOB,  TOJATBEpXKJasi  ONWCAaHUE TMPUMEpPAaMHU  MOIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHMS XUMHYECKUX MPEBPAICHUH B PA3TUIHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 110 (hOpMyJie COSIUHEHHs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMHUECKOH peaKlny;

MPUMEHSTh OCHOBHBIE ONEpAlMi MBICIUTEIBLHON NEATENbHOCTH — aHAllU3 U CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-

-CIICICTBEHHBIX CBSI3€M — Il M3Y4YEHUs CBOMCTB BEILECTB U XMMUYECKUX DPEAKLUM,



€CTECTBEHHO-Hay4YHbIE  METOJAbl  MO3HaHUS  —  HaAONMIOJAeHWe,  H3MEpeHHue,
MO/ICJIUPOBAHUE, IKCIIEPUMEHT (pEasbHbIN U MBICIICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyIoM U  1abopaToOpHBIM
000pyI0BaHMEM, a TaKXe MpaBHJIaM OOpalleHUsi C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJTYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOAAa M KHCIOpPOJa), MPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U TIPOBOJHMTH XUMHUYECKHE IKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MICIOYCH H

KHCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHondTaNenH, METUIIOPAHK U Jpyrue).

K KOHLIY O6y‘ICHI/I${ B 9 KJacce MNPEAMCETHBIC PE3YyJIbTAThI Ha 0a3o0BOM YPOBHE HOOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMUYECKHUX MOHATHI: XUMHUUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHh OKUCIEHUS, XMMHUUYECKas peaklus, XUMHYECKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHL,
HEDJIEKTPOIUTHI, DIEKTPOTUTHYECKAss ITUCCOLMAIUS, peaklUd HMOHHOTO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aIJIOTPONUs, amM(pOTepHOCTh, XHUMHUYECKas CBS3b
(koBalleHTHasl, WOHHAs, MeETAIJINYecKas), KpUCTAJUIMUecKas pemeéTKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeaelbHO IOIyCTHUMas
koHueHTpauus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATAW W TPUMEHSTH OTH
MTOHSTHUS TIPU OTMMCAHUY BEIIECTB M X MPEBPAIICHUI;

HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BelIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTPENIETATh BAJICHTHOCTh M CTEMECHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHA/JICKHOCTh BELIECTB K ONPEAeTIEHHOMY
KJIACCy COENMHEHUH 1o QopmynaMm, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJAHBIX PAcTBOpaxX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAJUIMYECKON peMIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh

€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonnyeckoit



CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh IMOHATHUS «IJ1aBHas noArpymma (A-
rpynmna)y u «nobouyHas mnoxarpymmna (b-rpynma)», manbie W OonblIMe TMEPHOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabmuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsiz s7pa, oOLIee YUCIIO AIEKTPOHOB M PACHPEAETICHUE UX 10 IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MaJbIX IEPUOJIOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMUCIY U COCTAaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, M0 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCHIBaTh) 0OLIME W crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

COCTaBJIAATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0UYEH U COJIEH,
MOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pPeaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY BEIIECTBAMU
pa3INYHbBIX KIJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
NPOTEKaHUsI XMMUUYECKUX MPEBPAIICHUH B pa3INYHbIX YCIOBUSX;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;

coOnrofaTh MpaBuja MOJb30BAHUS XHMHUYECKOM TMOCyIo H  J1abopaTopHBIM
o0opy/soBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHHIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa M YIIIEKUCIIOTO ra3a);

IPOBOAMTH PEAKLMH, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTAaB PAa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHatr-, ¢ocdar-,
CHJIMKAT-, Ccynab(aT-, TMIPOKCUA-UOHBI, KATUOHbI AMMOHMS W HOHBI M3YYEHHBIX

METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKHUX BEIIECTB;



® [IPUMEHATH OCHOBHBIE OIEPALMH MBICIUTEIBHONW NESITENBHOCTA — AHAJIU3 U CHHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XHMHYECKHX PEAKLHI, €CTECTBEHHO-
HAayYyHbIC METONbI T[O3HAHWS — HaONIOJICHWE, W3MEPEHHUEe, MOJCIMPOBAHUE,
AKCTICPUMEHT (PEabHBIA U MBICIICHHBIN ).
TEMATHYECKOE IINIAHUPOBAHUE
8 KUIIACC

KonuyecTBo yacos
Ne HaunmeHnoBaHue pa3jeiioB u

Kourpoububie IIpakTHyeckue
n/n TeM NporpaMMbl Bcero

padoThI padoThI

Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS

Xumusa — BakHast 00J1aCThb

€CTECTBO3HAHUS U
11 7 3
PaKTUYECKOH J1eTeTbHOCTH

YCJIOBCKA

BemectBa u xuMuueckue
1.2 14 1
peaxiuu

Wroro no pazneny 21

Pa3nen 2. BaskHeiimme npeacTaBuTe Il HCOPraHHYECKUX BelEeCTB

Bo3znyx. Kucnopoa. [Tousitue
2.1 4 1
00 okcumax

Bonopoa.Ilonstue o kuciorax
2.2 7 1
U COJIAX

Bopa. PactBopsl. [lonsitue 06
2.3 6 1 1

OCHOBAHHUAX

OCHOBHBIE KJIACCHI
2.4 14 1 1
HEOPTraHWYECKUX COCAMHCHUI

Htoro no pazneny 31

Pasznea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucreMa XuMHYECKHX

3nemenToB /I. U. MennesneeBa. CtpoeHne aToMOB. XHMHYeCKAsl CBA3b.




OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE pPeaKkuuu

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMUYECKHX demMeHToB /1. M. 8
Mennene-eBa. CTpoeHue

aTomMa
Xumudeckas CBS3b.

3.2 OKHUCIUTEIILHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIITNN

Htoro no paznemny 16

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68




TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

Ne

KoauuecTBO 4acoB

HaumenoBanue pa3aesioB u

TeM MPOrpaMmMbl Bcero

Pa3zpnes 1. BemecTBo 1 XUMHYeCKHEe peaKkuuu

11

1.2

13

[ToBTOpenue u yriryoneHne

3HAaHUI OCHOBHBIX pa3iciioB 5
Kypca 8 kiacca

OcHOBHBIE 3aKOHOMEPHOCTHU

XUMHNYCCKHX peaKI_II/Iﬁ

DIEeKTpOIMTHYCCKAS
nuccoruanusi. XUuMHYECKUE 8

peakuuu B pacTBOpax

Hroro no paszneny 17

KonTpoibu

ble padoThI

IIpakTHyeck

ue padboTbl

Pazgea 2. Hemeraayibl M UX COeAUHEHU S

2.1

2.2

OO01mas xapakTepucThKa
xummnueckux 3iieMeHToB VIIA- 4

rpynmnsl. ['anorenst
OO01mas xapakTepucThKa
XUMH4YecKnXx 2i1eMeHToB VIA- 6

rpynisl. Cepa 1 €€ coeAMHEHUs

2.3

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKUX 3JIeMEHTOB V A-
rpynmnsl. A30t, hocdop u ux

COCIMHCHUA

2.4

OO6mrast XxapakTepucTruKa
XUMHUYeCKHUX 21eMeHTOB IV A-
IPYIIBL. YTIIEpOa U KPEMHUN U

UX COCANHCHUA




Hroro no pazneny 25

Paznen 3. MeTaJIbI M MX COeAUHEHUS
3.1 OO011ue cBoiicTBa METAIIIOB 4 |
Baxknelnue MeTaibl U UX
3.2 16 2
COEIMHEHHUS
Hroro mo pazaeny 20
Paznen 4. Xumus u okpyxamomas cpeaa
BemiecTBa u maTepuaisl B
4.1 5
JKU3HHU 4eI0BEKA
Hroro no pazneny 3
OBHIEE KOJIMYECTBO YACOB 63 .
110 ITPOI'PAMME
Ne Tema ypoka KP P Yacos
1 | [Ipenmer xumuu. Bemecrtna. T. b. 1
IIP 1 «O3HakoMIIEHHE ¢ XUMHUUECKOHN
2 IIP 1 1
MIOCYAOM.
3 | Merop!l n3ydeHUs: XUMHHU. 1
1P 2 «Habmronenue 3a ropsiei
4 IIP 2 1
CBEYOI».
5 | ArperatHoe COCTOSIHHE BEIIECTB 1
6 dusnueckue ABJIEHUI- OCHOBA 1
pa3/iesieHusl CMeCeil B XUMHH.
7 | IIP 3 "Anamu3 nouBsl"” IIP 3 1
o ATOMHO- MOJIEKYJISIPHOE YUCHHE. 1
XHUMHYECKUE DIIEMEHTEL.
3HaKN XUMUYECKUX DIIEMEHTOB.
9 | Mepuomuueckas tadymi . U. 1
Menneneena.
10 Xumuaeckue hopmyisl. OTHOCHTETbHAS 1

aTOMHas U MOJICKYJIsIpHas MacCCBhl.

noy
POY
HOE
ITA
HUP
OBA
HUE

KJIA
CC



11

BanentHocts. CoctaBnenue Gopmyi mo

BaJICHTHOCTH.

12

BanenTtnocts. Onpenenenue

BaJICHTHOCTH 110 hopMyIIe.

13

BreraucieHus mo XuMH4eCcKuM

dbopmynam. Pemenue 3aau.

14

XUMUYECKUE PEAKIIUU.

15

XUMUYECKUE YpaBHEHUS.

16

TuIbl XUMHYECKUX PEAKIIU.

17

3aKoH COXpaHCHHA MACChI BEHICCTB.

XHUMHYECKOE YpaBHCHHC.

18

TuIbl XUMHYECKUX PEAKIIUH.

19

O6o06menue o Teme: IlepBoHavanbHbBIE

XUMHNYCCKHEC ITOHATHA.

KP 1 «IlepBoHauyanbHble XUMUYECKUE

20 KP 1
TOHSITHSD)

21 | Pemenwue 3ama4 mo ¢popMysiaM BEIIECTB.

22 | Bo3nyx u ero cocras.

23 | Kucnopog.

TP 4 "Tlonyuenue, cobupanue u

24 I1P 4
pacro3HaBaHue kuciaopona'

25 | Oxcunsl..

26 | Bogopon.
1P 5 "Ilomyuenue, cobupanue u

27 IP 5

pacro3HaBaHue Bogopoja'.

28

KucaoTtel..

29

Comnn.

30

KonnuectBo BemectBa. Mosipaast

macca.

31

MonsipHblii 00BeM ra30B.

32

PacdeTs! Mo XuMHuueCKuM YPaBHCHHSM.




33

Bona. OcroBanus.

PactBOpel. MaccoBas nons

34
PacTBOPEHHOTO BEIIECTRA.
[1P 6 "IIpuroroBiieHr€e pacTBOPOB C
35 | 3amanHoii MaccoBOH Hoieit TP 6
pacTBOpEHHOrO BellecTna'.
O0600mmenue no teMe "Baxneiimme
MPEJICTABUTEIIN HEOPTAHHIECKUX
36
BelecTs. KonnuecTBEHHBIE OTHOIIIEHUS
B XUMHH".
KP 2 «Baxueiiue npencTaBuTeIu
37 | HeOpraHMYECKUX BEIICCTB. KP2
KonnyecTBeHHBIE OTHOIIEHUS B XUMUAN.
Pemenne TMIIOBBIX 3a7a4 110
38
YPaBHECHHUSIM PEAKITUH.
Oxkcuppl, ux KiaccupuKaius,
39
MOJTyYeHUE.
40 | XuMuueckue CBOMCTBA OKCHIIOB.
OcHoBanwusl, WX K1accuuKarms,
41
MOJTyYeHUeE.
42 | XuMuueckue CBOMCTBA OCHOBAHMIA.
Kucnotsl, ux xnaccuduxanms,
43
MOJTyYeHHeE.
44 | XuMudeckne cBOICTBa KUCIIOT.
45 | Comm, ux xnaccuduxarys, morydeHue.
46 | Xumuueckne CBOMCTBA COJIEHA.
['eHeTHdeckas CBSI3b MEXKIY KlaccaMu
47
HEOPraHMYECKUX COSAMHEHUH.
I1P 7 «Pemenne 3kCnepruMEHTAIBHBIX
48 I1P 7
3a1auy.
0000menue 1o reme "OCHOBHEIE
49

KJIACChl HEOPTaHUYECKUX COCAMHEHMIT"




KP 3 «OcHOBHEBIE KIaCCHI

50 KP 3
HEOPTaHUYECKUX COCTMHECHUI.
EctecTBeHHBIE ceMeiicTBa XUMUYECKUX

51
3J1eMeHTOB. AM(MOTEPHOCTb.

5 OTKpbITHE TEPUOTUYECKOTO 3aKoHa /.

5
H. MenneneeBbIM.

OCHOBHBIE CBEJICHUSI O CTPOCHUU

53
aTOMOB.

CtpoeHue JIEKTPOHHBIX 000JI04eK

54
aTOMOB.

[lepuoauueckasi cucteMa XUMHUYECKUX

55
anemenToB M. . Menneneena.

6 XapakTepucTuKa 3JIEMEHTA [0 €T0

5
MOJIOKEHHUIO B MIEPUOTUIECKON CHCTEME.
O606menue o Teme "[lepuoauaeckuit
3aKOH ¥ MEPUONYECKasi CUCTEMA

57
XUMHYECKHUX 3jieMeHToB J[. 1.
MenneneeBa. CTpoeHue aToMa.

KP «Ilepuognyeckuit 3aK0H 1
MepUOINYECcKasi CHCTEMa XUMHUECKHUX

58 KP4
anemenToB M. . Menneneena.
Crpoenue aToma
HNonnas xumMuyeckas CBS3b.

59
KoBanenTtnas xumudeckas CBsI3b
KoBanenTHast mosnsipHast ¥ HEMOJIAPHAs

60
XUMHUYECKASA CBS3b.

61 | Meraiumnueckast XMMHYECKAs! CBA3b.

62 | CreneHs OKUCIEHUS.

OKUCINUTEIHLHO- BOCCTAHOBUTEIHHBIE

63
peaKkIuu.

6 O0600611eHIE IO KYpCY HEOPTaHUYECKOM

4

XHUMHHU.




I'KP
65 1
["omoBast KOHTpoONIBbHAS paboTa. 5
66 | Pemenune TUIOBBIX 3a/1ay. 1
Bcero: 68
9 KJIACC
Ne Tema ypoka KP np Yacos
1 | llpenmer xumuu. Bemectsa. T. b. 1
IIP 1 «O3HakoMIIEHHE ¢ XUMHUYECKOHN
2 IIP 1 1
TOCYI0M».
3 | Meroab! u3yueHus: XUMHUU. 1
[1P 2 «Habmronenue 3a ropsieit
4 TP 2 1
CBEYOI».
5 | ArperaTHoe COCTOSTHUE BEIIECTB 1
dusuyeckue IBICHUI- OCHOBA
6 1
pas3fienieHus: CMeceil B XUMUHU.
7 | IIP 3 "Ananux mo4ssr" I1IP 3 1
ATOMHO- MOJIEKYIISIPHOE yYEHHUE.
8 1
XHUMHUYECKUE DIIEMEHTEI.
3HaKHA XMMHUYECKHAX DJIEMEHTOB.
9 | llepuoauueckas Tabmun . U. 1
Menneneesna.
Xumuyeckue popmyisl. OTHOCHUTEIbHAS
10 1
aTOMHas U MOJIEKYJISIpHASI MacCCHI.
Banentaocts. CoctaBienue GopMyi Mo
11 1
BAJIEHTHOCTH.
Banentnocts. Onpesenenue
12 1
BaJICHTHOCTH TI0 (popmyiie.
BrrunciaeHus 110 XUMHUYECKAM
13 1
dbopmynam. Pemienune 3aau.
14 | Xumudeckue peaxiuu. 1




15

XUMUYECKUE YpaBHECHMUSI.

16

TuIbl XUMHYECKUX PEAKIIUN.

17

3aKoH COXpPAaHCHHA MACChI BEIICCTB.

XHUMHYECKOE YpaBHEHUE.

18

Turbl XUMHYECKUX PEAKIIUH.

19

O606menue no Teme: [lepBoHavanbHbIe

XUMHUYCCKUC ITOHATHA.

KP 1 «IlepBoHayaibHble XUMUYECKHE

20 KP 1
TIOHSITHSD

21 | Pemenue 3a1a4 mo (hopmysiaM BEIIECTB.

22 | Bo3myx u ero cocTas.

23 | Kucnopon.

I1P 4 "Tlonyuenue, cobupanue u

24 I1P 4
pacrno3HaBaHue kuciopozaa"

25 | Okcuner..

26 | Bogopo.
ITP 5 "llonyuenue, cobupanue u

27 IP 5
pacno3HaBaHue Bojgopoaa'.

28 | Kucnortsr..

29 | Conn.
KonunyectBo BemecTBa. MomsipHas

%0 Macca.

31 | MonspHBIit 00bEM Ta30B.

32 | PacyeTsl MO XMMHUYECKUM YPaBHEHUSIM.

33 | Bona. OcHoBanus.
PacTtBOpel. MaccoBas nons

. PacTBOPEHHOTO BEIIECTBA.
ITP 6 "IIpuroToBieHne pacTBOPOB C

35 | 3amaHHO MaccOBOM J0JIeH [P 6

pacTBOpEHHOIO BelecTna'.

36

0O000menue mo TeMe "Baxkuermme




MpEaACTAaBUTCIIN HCOPraHUYCCKHUX
BelecTB. KonnuecTBEHHBIC OTHOIICHUS

B Xxumuun'".

KP 2 «Baxueiine npeacTaBUTeNIN

HEOPTaHUYECKUX
37 KP2
BEIECTB. KOJIMYECTBEHHBIE OTHOIIIEHUS B
XUMUN.
Pemenne TMIIOBBIX 3a7a4 110
38
YPaBHECHHUSIM PEAKITUH.
Okcupl, uX KiaccupuKarms,
39
MOJTyYeHUE.
40 | XuMuueckue CBOCTBA OKCUIIOB.
OcHoBaHUs, UX KiacCU(UKAIH,
41
MOJTyYeHUE.
42 | XuMmuueckue cBOCTBAa OCHOBAHUIA.
Kucnotsl, ux xnaccuduxanms,
43
MOJTyYeHUE.
44 | XuMudeckue CBOICTBA KUCIIOT.
45 | Comn, ux xnaccudukanys, mojrydeHue.
46 | XuMudeckue cBOICTBa COJIEH.
['eHeTHYeCKas CBSA3b MEXTY KaccaMu
47
HEOPraHMYECKUX COSAMHEHUH.
I1P 7 «Pemenne 3kCnepruMEHTAIBHBIX
48 IIP 7
3amau.
9 O6061eHue 10 TeMe "OCHOBHEBIE
4
KJIACChl HEOPTraHUYECKUX COEAMHEHMIT"
KP 4 «OcHOBHBIE KJ1aCcCHI
50 KP4
HEOPTaHUYECKUX COCAMHECHUN.
EctecTBennble ceMelicTBa XUMHYECKHUX
51
3JIEMEHTOB. AM(OTEPHOCTbD.
OTKpBITHE TIEpUOAMYECKOrO 3akoHa /l.
52

H. MeuneneeBrIM.




OcCHOBHBIE CBCACHUA O CTPOCHHUU

53 1
aTOMOB.
CtpoeHue IeKTPOHHBIX 000JI09eK

54 1
aTOMOB.
[lepuoanyeckas cuCTeMa XUMHUYIECKUX

55 1
snemeHToB JI. Y. MenHaeneena.
XapakTepucTUKa JIEMEHTa 110 €0

56 1
MOJIOKEHHUIO B TIEPHOUICCKON CUCTEME.
O606menue o Teme "[lepuoauaeckuii
3aKOH U TIEPHOAMYECKAsT CUCTEMA

57 1
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CTpoeHHE aToMa.
KP 5 «Ilepuonnueckuii 3aKoH 1
MIEPHOANYECKAs CUCTEMAa XUMUICCKUX

58 KP 5 1
anemenToB /1. 1. Menneneena.
CtpoeHue aToMa»
Honnas xumuueckas CBSI3b.

59 1
KoBaneHTHas xuMuyeckas CBA3b
KoBasneHntHas nmoyspHas ¥ HETIOJIpHAs

60 1
XUMHUYECKAs CBA3b.

61 | Meraiumnueckast XMMHYECKAs! CBA3b. 1

62 | CreneHb OKUCIIEHUS. 1
OKHUCINTEIBHO- BOCCTAHOBUTEILHEIE

63 1
peaKIuu.
O0600611eH1Ee O KypCy HEOPraHUYECKOM

64 1
XUMHH.

I'KP

65 1
['onoBast KOHTpOJIBHAS padoTa. 6 6

66 | Pemrenne THIOBBIX 3a7a4. 1

Bcero: 68




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

0.C. T'a6puensn, U. T'. POctpoymos, C. A. Cnaaxos BA3SOBBIM YPOBEHbD "Xumus.8" M.

"npocemienue" 2023 r.

METOANYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA
I'abpuensn, I1.H. bepeskun, A.A. Ymakoa u n1p. - M.: [Ipoda

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. «Enunas xomnexuus Llupposeix O6pazoBarensHbix PecypcoB» (Habop mudpoBbix
pecypcoB k yueonukam O.C. I'abpuensna) (http://school-collection.edu.ru/ ).

2. http://him.1september.ru/index.php — sxypHan «Xumusi».

3. http://him.1september.ru/urok/ - Marepuaisl K ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX
CO3/IaH CalT, ObUIM OMYOJIMKOBAHBI B XKypHaJIE «XUMHUs». ABTOpaMHU caidTa mpoJiesiaHa
OoupIiast paboTa 1Mo CUCTEMAaTU3NPOBAHUIO TA3ETHBIX CTaTel ¢ y4ETOM IIKOJIBHOM yueOHOH
IporpaMMmsl 1o npeamery "Xumus"

4. www.edios.ru — Dia0c — HEHTP TUCTAHIIMOHHOTO 00pa30BaHUs

5. www.km.ru/education - yueOHbIe MaTepHanbl U cioBapu Ha caiite «Kupuin u
Medonaunii»

6. http://djvu-inf.narod.ru / - snexTponHast 6uOIMOTEKA.

7. www.drofa.ru — aJieKTpoHHBIH y4eOHUK

8. http://www/alhimik.ru — mose3Hsie COBEThI, BUPTYaIbHbBIIl PEIETUTOP, PEIICHUE 33/1aH,
MIOMOIIIb A0UTYPHUEHTaM, UCTOPHUS XUMUN

9. http://school-collection.edu.ru - heaepanshoe xpauwunuine "EanHas KouteKus
upoBBIX 00Pa30BATEIHHBIX PECYPCOB"

10. http://www.chemnet.ru — snekTpoHHas OMOIMOTEKA IO XUMHU

11. http://cnit.ssau.ru/organics - YueOHbIi MyIbTHMEIHA-KOMIUIEKC JIJIS TKOJILHUKOB,
aOUTYPHUEHTOB U CTYJICHTOB MJI/IIIMX KYPCOB BY30B. BKiltoyaeT 00JIbIII0e KOJTHMYECTBO
rpaduyecKuX WIUTIOCTPAlUi, aHUMallui, BUPTYyaJIbHBIX MOJIeel u aHumalui (B popmare
VRML), flash-nnmroctpanuii, KOHTPOIBHBIX BOIIPOCOB M 33/1a4.

12. http://n-t.ru/ri/kk/nm.htm - xaura FOpust Kykymkuna "Xumus Bokpyr Hac"



13. http://www.chemport.ru/pertable - uarepaktuBHas Tabnuia "Tlepuoaudeckas cucrema

3JIEMEHTOB

J.N. Menneneena"

14. http://experiment.edu.ru - koyutekius "EcTecTBEeHHOHAYYHBIC YKCIIEPUMEHTHI"
15. https://fipi.ru 6ank ganaeix EI'D mo xumun

MATEPUAJIbHO-TEXHUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOI'O
[TPOLIECCA

YYEBHOE OBOPYJIOBAHUE

CnpaBquHe Ta6J'H/II_[I)I. MO,Z[CJ'II/I KPHUCTAINIMYCCKUX PCIICTOK

OBOPYTIOBAHUE JUUIA ITPOBEAEHIMA JIABOPATOPHBIX, IPAKTUYECKUX
PABOT, JIEMOHCTPAILII MynbTuMeuiiHbli IPOEKTOp, HOYTOYK.



