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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma npeamera «MeToabl XUMUYECKUX UCCIEAOBAHUN» JIs
OCHOBHOM TIKOJIBI COCTABJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOIO 00Iero o0Opa3oBaHus,
MPEICTaBICHHBIX B (DellepaibHOM TOCyAapCTBEHHOM 00pa30BaTebHOM CTaH/IapTe
OCHOBHOI'O OOIIEro 00pa3oBaHUsi BTOPOTO MOKOJIEHUS U MPUMEPHON MPOTrpaMMBI
OCHOBHOTO O0ITIETO 00pa30BaHUs 110 XUMHUH, POTPAMMBI Pa3BUTHS YHUBEPCATHHBIX
y4eOHBIX JEUCTBHUI. B Hell yYWTHIBAIOTCS OCHOBHBIE IEIM OOIIEro oOpa3oBaHUS,
ABTOPCKHUE HJICH PAa3BUBAIOIIETO OOyUEHHUS XMMHH, PE3YyIbTaThl MEKIPEIMETHON
uHTerpanuu. [Iporpamma Kypca HampaBjieHa Ha yIOBJIETBOPEHHE TTO3HABATEIBHBIX
WHTEPECOB U MPUMEHEHUS IPAKTUYCCKUX 3HAHUN M0 XMMUU YYaIIUXCSI OCHOBHOM
00111e00pa30BaTEIbHOM IIKOJIBI.

[Iporpamma Kypca mnpenHa3HaueHa i MOpeanpo@iIbHOW MOATOTOBKH H
Po(PECCHOHATTEHOTO CaMOOIIPEACIICHAS yJalUXCsl C OpPUCHTAIlMEH Ha XUMHUKO-
OMOJOrMYECKU MPOPHUIIb.

3HaHWE XHWMHH CIY)KUT OCHOBOM JUIsi (hOPMHPOBAHUS MHPOBO33PCHHUS
0Oy4Jaromerocs, ero MpeACTaBICHU O MaTepHuaIbHOM EIMHCTBE MHUpPa, BAKHYIO
poJib urparoT GopMHUpyEMbIe XUMHUEH MTPEACTABICHUS O MPEBPAIICHUSIX YHEPTUU U
BEIIECTB B MPHUPOAE, O IMYTAX PEIICHUS TI00ATbHBIX MPOOJIeM YCTONYHBOTO
pPa3BUTHSI 4YEJIOBEUECTBA — CBHIPbEBOM, HSHEPTeTUUYECKOW, MPOIOBOJIHCTBEHHOM
po0seM, MpoOIeMbI IKOJIOTHYECKOM 0€301aCHOCTH, MPOOJIeM 31paBOOXPAHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTHUSA |
dbopMupOBaHUsI KYJIbTYpPbl IUUHOCTH O0YYAIOIIUXCA, MX 001Iel U (PYHKIIMOHATHLHON
I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CaMOCTOSITENIBHOW Y4EOHOW JIeSITENBHOCTH,
DKCIIEPUMEHTATILHBIX M HCCICAOBATEIBCKAX YMEHHUW, HEOOXOIWMBIX KakKk B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIEHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
MIPEICTABIICHUA O €TUHCTBE TIPUPOIBI M YETOBEKA, SIBISCTCS KIFOYEBBHIM ITAlOM B
(GhOpMHPOBAHUN €CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00YyYarOIIUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIJl B KOJOTHYCCKOE
oOpa3oBaHHe 00Y4AIOIIHUXCS.

JlanHble HampaBJICHUS B OOYYEHHHM XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
COJIep KaHUS TIPEIMETa, KOTOPBIM SIBISCTCS TIEAArOTMYECKH aJalTHPOBAHHBIM
OTpaXEHUEM OTIPE/ICTICHHOTO 3TaIa Pa3BUTHS XUMHH.



COAEPXKXAHUE OBYUEHUA

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMS U MPAKTUYECKOW JESATEIbHOCTU
yenoBeka. [Ipenmer xumun. Pons xumun B Ku3HE yenoBeka. KpaTkue cBenenus 00
VMCTOPUHM BO3HHKHOBEHHSI M Pa3BUTUS XUMHUH. XUMHS B CHCTEME HAayK. lema u
BellecTBa. PU3NUECKHE U XUMHUYECKUE CBOKCTBA BEIIECTB. ATPEraTHBIE COCTOSIHUSA
BeliecTB. lIoHsATHE O TEOPETMYECKHX W SMIMPUYECKHX METOJAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUUYECKOM
YpOBHE: HAOJIOJCHUE, U3MEPEHUE, IKCIECPUMEHT, MOJICIUPOBAHUE, BHIYUCIICHUE.
[IpencraBnennsi 0 HAYYHOM TTO3HAHWY HA TEOPETUUECKOM YPOBHE: HAYUHBIC (DaKTHI,
npo0iema, TuroTe3a, TEopus, 3aKOH.

S3bIk XuMuK. CTOYHUKH XUMUYECKON HH(POpMAITIH.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJLHOM XHUMHUYEeCKOM Jabopatopuu. IIpaBunma Oe3omacHoro oOpalieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOIHBIN ras,
He(Th, TPUPOIAHBIEC BOJIbI, TOPHBIC TOPOIbI U MUHEPAIILI. [IOHATHE O TOMOTEHHBIX U
reTeporeHHbIx cmecsax. CrnocoOwl paszaenenus cMeceid. O4ncTKa BEIECTB.

BemectBa m Xumuyeckne peakuuu. ATOMBI M MOJIEKYJbl. XUMHUYECKHE
aneMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThle U CIIOXKHBIE BEIIECTBA.
Meraibl 1 HeMeTauibl. BelecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyna. BareHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSAHCTBA cOcTaBa BemlecTB. ONpeAesaeHne BAJCHTHOCTH 3JIEMEHTOB 10
(dbopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE (POpMYIT OMHAPHBIX COETMHEHHM
M0 BAJEHTHOCTU 3JIeMeHTOB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHas
MOJIEKYJISIpHass macca. MaccoBas 101 XHUMHUYECKOTO 3JIEMEHTA B COCIVHEHHM.
Haxoxaenue npocreiimeit (opMysbl BEIIECTBA 0 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMHUYECKUX COeIUHEHUWU. MonspHas Macca cmecH BewecTB. MousbHas J0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXPAaHEHHUsI MacChl BEILIECTB.
AToMHO-MoJeKymsipHas Teopus. Kusznb u jaestensHocTh M.B. JlomoHocoBa.
XUMUYECKUE ypaBHEHHS. TUIBI XUMHUYECKUX PEaKUi (COCTMHEHUS, PA3JIOKEHNUS,
3ameleHus, ooMeHa). PacueTsl o XUMUYECKUM YPaBHEHUSIM.

DKCHEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SBJICHUWA. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBwiIaMH pabOThl B JabopaTopuu W MpUEMaMU



oOparenus ¢ 1abopaTopHbIM 00opynoBanreM. M3yuenune u onucanne Gu3nIecKux
CBOMCTB OOpa3IOB HEOPTaHUYECKUX BEIIECTB — METAUIOB M HEMETaJlIOB.
Habmonenue gusnveckux (MiaBjieHHE BOCKa, TassHUE JIbJla, pacTUPaHUE caxapa B
CTYINIKE, KHWIIEHHE€ W KOHJIGHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
MPOKaJIMBAaHUE MEAHOUN MPOBOJIOKHU, B3aUMOJCHCTBHAE COABI WIM MEJIa C COJSHOU
KUCJIOTOM) siBieHUd. O3HAaKOMJIEHHE ¢ 00pa3laMH BEMIECTB KOJIUYECTBOM | MOJIb.
HaOnronenne u omnuMcaHue NPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKIui
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOW KHUCIOTHI C XJIOPUAOM Oapus,
NOJIy4eHHe U pasiioskenue rusipokcuaa meau (1) mpu Harpesanuu, B3auMoieicTBHE
xkenesa ¢ pactBopoM coiu Menu (11). Mzyuenue ciocoGoB pasneneHus cMmecent (¢
MTOMOIIBIO MarHura, buabTpOBaHKE, BbITTAPUBAHUE, JTUCTUILISILIUS,
xpoMarorpadus), MpOBEAEHUE OUYMCTKH MOBapeHHOW conu. Habmonenue u
OMMCAHUE ONBITOB, MILTFOCTPUPYIOIINX 3aKOH COXPAHEHUS MACCHI.

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
OmnpeneneHnue OTHOCUTENbHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BEHIECTBA IO
U3BECTHOM OTHOCHUTENBHOM IUIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBO. Haxoxaenue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCIOpo/ia B JabopaTOpuu U MpoMbIuieHHOCTH. [ToHsTHe 0o
katanu3arope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Moudukanus kuciaopoaa. O30HOBBIN CI0M, €ro 3HAUCHUE JIJI5 )KUBBIX OPraHU3MOB.
Pa3pymienue 030HOBOTO CJ104.

TernoBod »hdEKT XUMHUUYECKOW pPEakluu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U 3HIO0TepMUUYECKUEe peakuuu. TommmBo. Mcrnonp30BaHue yriisi © ME€TaHa B
KadyecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopoa — anemeHT u ipocrtoe BemiecTBo. HaxoxaeHue Boiopoza B IpUpo/e,
dbuznyecKkre U XMMUYECKUE CBOMCTBA, MpUMEHEHUE, CTOCOObI osiydeHus. [Tonstue
0 KUCJIOTax U cojisix. Mcnonap30BaHue BOJOPO/ia B KAYECTBE TOILIIMBA.

Bona. ®usnueckue cBoucTtBa BOoAbl. Boma kak pacrBoputenb. PacTBOpEI.
HacplllieHHble ¥ HEHACBIIIEHHBIE PacTBOPhI. PacTBOPUMOCTH BEIIECTB B BOJIE.
dakTophl, BIUSIONIME HAa PACTBOPUMOCTH TBEPIBIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaXeHHSI KOHIIGHTPAIIMU PAaCTBOPOB: MAacCOBasi J0JiI PaCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MpUPOAE U B KHU3HU
YyeJoBeKa.



Xumuueckne cBoicTBa Bojbl. [lonsitue 00 ocHoBanmsix. lloHsTHe 00
uHAUKatopax. KpyroBopoT BOIbl B HpHUpoAE. 3arps3HEHHE MPUPOIHBIX BOI.
OxpaHa 1 OYUCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanms
OKCUJIOB:  cosieoOpa3yromiyie  (OCHOBHbIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpazyomue. MexayHapoaHas HOMEHKIATypa OKCUAOB. TpuBHambHBbIC
Ha3BaHUS OKCHJIOB. PU3HUECKUE U XapAKTEPHbIE XUMUYECKHUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[Tony4yeHne OKCUIOB.

[IoHATHE O TMAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOEPKAIUX KUCIOTaX.
Kucnotel. Knaccudpukanus kucnor. MexayHapogHas HOMEHKIATypa U
TPUBUAJIbHBIE Ha3BaHUA KHUCIOT. DU3NYECKME U XUMHYECKHE CBOWMCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan axktuBHOocTM MetamuioB H.H. bekertoBa. Ilomyudenuwe kucnor. Kuciotel B
IPUPOJE, MPUMEHEHHE BAXKHEUIIINX KUCIIOT.

OcHoBanus. Krnaccupukauuss OCHOBaHMI: IIEJIOYM W HEPACTBOPHUMBIE
OCHOBaHMsI. MexayHapo/iHas HOMEHKJIaTypa OCHOBaHMUW. TpuUBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aMMOJICUCTBUE C KHUCIOTHBIMU OKCHIAMH,
KHUCIIOTAaMU U COJISIMH) M CHOCOOBI mojiyueHus. HepacTBopumble OCHOBaHHUSI, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AMPOTEPHOCTb.
[TonsiTue 00 am@oTEpHBIX TUAPOKCHIAX (Ha MPUMEPE THUAPOKCHUIOB IMHKA M
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJIyYECHHE.

Comu  (cpemHue, KHUCTbIe, OCHOBHBIC, JBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa cojied. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUE U XapaKTEPHbBIE
XMMHAYECKME CBOMCTBA Ha ITpuMepe cpeanux coiier. [lomydenue coineil.

['eHeTnueckas CBSI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COEIUHEHHM.

OKCNEpUMEHTAIIBHOE U3YUEHUE BEIIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIIPENIETICHUE COAEPKaHUSI KUCIOPOa B BO3LYXE;

NOJIy4eHHe, COOMpaHue, pacliO3HAaBaHUE U U3YUEHUE CBOMCTB KUCIOPOAa;

HaOJIOICHUEe B3aMMOJCIHCTBUS BELIECTB C KHUCJIOPOJAOM M YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPEHHUS;

O3HAKOMJIEHUE C 00pa3liaMy OKCHIOB U ONMCAaHUE X CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3yYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3aMMO/cicTBrE Bofopoaa ¢ okcuaom meau (11);

UCCJICIOBAHUE OCOOEHHOCTEH  PAcCTBOPEHHSI BEIIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO;



IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JI€H PACTBOPEHHOIO
BEILECTBA;

IIPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHON MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOTO BEIIECTBA;

B3aMMOJICUCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIbLIUEM);

OIpPEEIEHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO NHANKATOPOB;

UCCIIeJOBaHNE 00pa3Il0B HEOPTaHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB,;

u3ydyeHue B3aumoeiicTBus okcuaa menu (I1) ¢ pactBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaIU3aluu;

MOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHE OJHOTO MeETajlla
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE TMIPOKCUIA LIMHKA C pACTBOPaMU KUCJIOT U IEJI0YEH;

pelIeHHE DKCIIEPUMEHTANBHBIX 3371a4 1o TeMme «OCHOBHBIE KJAacChl
HEOPTraHWYECKUX COECIUHEHUI».

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. 1. MenaesieeBa

Crpoenrie aToMOB. XUMHUYECKast CBsI3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE
peaKuuu.

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax (ceMencTBax) CXOJHBIX 3JEMEHTOB: IIEIOYHBIX M HIEIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (O0JaropoJHbIX) raszax. OJIEMEHTBI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[Tepuognuecknii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuonnueckas
cucreMa xumuueckux diemeHToB J[. WM. MenneneeBa. Koporkonepuoanas u
JUIMHHOTNIepuoaHast (opmbl Tabmuubl «llepuonnueckas cuctemMa XUMHYECKHX
anemenToB /. 1. MenneneeBay. Ilepuoasl u rpynisl (A- u b-rpymiern).

Crpoenne aromoB. CocTaB aTOMHBIX snuep. M3otombl. PaanoakTUBHOCTS.
DONeKTpOHBI. DIJIEKTPOHHAs OpOUTANb. DHEPreTUYeCKUe YPOBHH U TMOJAYPOBHH
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALMU W AJICKTPOHHO-
rpaduueckue Gopmyiabl aTroMoB. PU3NYECKHM CMBICT TOPAIKOBOIO HOMEpA,
HOMEpA MEepHoJia U Irpymiibl 3eMeHTa. CTpOEeHUE ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux snemeHToB [lepuoauueckoii cuctemsl . . Menaeneena:
pacnpeneseHue 3JEKTPOHOB IO HSHEPreTUYECKHMM YPOBHSM, NOIYPOBHSIM U
opoutansam. Guznueckuit cMmpica [lepuoandeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paJuyca aTOMOB XHUMUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 10 rpynnaM 1 nepuogam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB CO€MHEHUN XMMHUUYECKHX 3JIEMEHTOB B MEPHOJAX U
rpynnax. XapakTEpUCTHKAa XUMHUYECKOTO JJIEMEHTAa IO €ro IOJOXKEHUI0 B
ITepuognueckon cucreme 1. 1. Menneneena.



3navenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W npaktuku. [[. V. MennemeeB — ydeHbId U
rpakIaHUH.

DNEeKTPOOTPUIIATEIBHOCTh XMMUYECKHX JJIEMEHTOB. XHMHYECKasi CBA3b.
Buibl xuMruyeckol cBsi3U: KOBAJIGHTHAs MOJISIPHAs CBSI3b, KOBAJICHTHAS HETMOJISIpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHW3MbI 00pa30BaHUSI KOBAJEHTHOW M MOHHOW CBS3H.
DNEKTPOHHBIC U CTPYKTYPHBIC (POPMYIIBI BellecTB. KaTHOHBI 1 aHUOHBI.

Kpucrammueckue u amopHbie BemecTBa. TUIbl KpUCTAUNIMYECKUX PEHIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI U UX XaPAKTEPUCTUKH.

Crenenb okucieHus. Onpesenenne cTeneHel OKUCICHNUs aTOMOB B OMHApHBIX
coenuHeHusaX.  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipoueccsl
OKHCIICHUSI U BOCCTaHOBJICHUS. OKucIUTEeNd U BoccTaHoBUTeNU. CocraBiieHUE
YPaBHEHUI NPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN U pacCTaHOBKA
B HUX KO3 (UIIUEHTOB METOI0M AJIEKTPOHHOTO OanaHca.

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMyd METAIIIOB U HEMETAJLJIOB;

MOJICTUPOBAaHUE CTPOEHUS MOJIEKYJl TMPU TOMOIIUA PHUCYHKOB, MOJENEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYI;

MPOBEJACHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPHUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakIuii (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHUS ).

MexnpeamMeTHble CBSI3H

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B § Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHATUI, IPUHSTHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO01Me ecTeCTBEHHO-HAYYHbIE OHSTHS: ABJIEHHUE (MPOLECC), HAYYHBIN (aKT,
TUIOTE3a, TEOpHUs, 3aKOH, aHajiu3, CHHTE3, KiacCU(UKalUs, MNEPUOJIUYHOCTD,
HaOJI0ICHHE, DKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIETTh.

®usuka: SBICHUS TNPUPONbI, (UBUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
dbu3nyeckre BEJIWYUHBI, EIUHUIIBI H3MEpEeHus, O00BEM, Macca, arperaTHble
COCTOSIHUE BEIIECTBA, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJIa, CTPOCHHUE
ra3oB, >KUJAKOCTEH M TBEPJbIX (KPUCTALIUYECKUX) TEJ, DJICKTPUUYCCKUM 3apsi,
KOJIMYECTBO TEIIOTHI.

buonorus: 6uocdepa, porocuHTe3, IpPOIIECCH 0OMEHAa BEIIECTB.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOTMaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

TexHonorus: Texnocdepa, IPOU3BOJICTBO, XUMUIECKUE TEXHOJIOTHH, ChIPBE,
KOHCTPYKIIMOHHBIE MaTEPUAIBI.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPHUHATHIMM B OOIIECTBE NpaBWIaMU W HOPMaMM IOBEICHUSA U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsSl, CaMOPA3BUTHUA U COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIlMpEeHUe OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE€ B YAaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMaHUE 3HAUEHUSI XUMUUYECKON HayKH
U TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IIeCTBa, B pa3BUTHU SKOHOMUKHU Poccun
Y CBOETO PETHUOHA;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aMMOTIOMOIIU B TMpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUSA IEHHOCTH HAYYHOT O MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKivH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHMUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MIPOU3BOMTEIILHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAYKHU «XUMHS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJOTHUYECKOU CPENOH;

Mo3HABaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO, K WCCIIEI0BATEIHCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU MKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTrOJsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYIOBOM JESATENBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM IEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaIu3allui B 3TOU
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX MOCJIEICTBUM ISt
OKpYXaIOLIEH Cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTePa IKOJIOTHYECKUX TPOOIeEM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUSI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3a]ad, CBA3AHHBIX C OKpYXaloled cpeiol; aKTUBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYXKAIOUIECH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpaKAaHUHA W TMOTPEOUTENsE B YCIOBHUSIX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEel; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaloOIMMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) TMOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAUMHCTBO MHUpa W TMPOLECC MNO3HaHMs (BEIIECTBO, CBOWCTBO,
DHEpPTUs, SBICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM I TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJIEpKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHLIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHMMH MOHATHSIMHU); aHATU3UPOBATH,
CpaBHHUBaTh, 0000maTh, BHIOMpPATh OCHOBaHUA I KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JCTYKTUBHBIC, TIO AaHAJIOTHH ); peJIaraTb KPUTEPUN
1 BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTUBOPEYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPHUMEHSATH B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUHU, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIIUK — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
NPEACTABICHUM  XapaKTepH30BaTh M3y4YaeMble XHMHYECKHE BEIIeCTBA W
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaegoBareJibCkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-UCCIIEA0BATEIbCKOM IEATETLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONPENEIATh 1IeJb W 3aJadd, COOTBETCTBYIOIIHC
pEIIeHHIO MPOOJIEMBI; TIpeIaraTh OMMCATEIIBHYIO HIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJHWTH H3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUST M BBHIBOABI MO pe3yibTaTaM IMPOBEIACHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pabora ¢ undpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPAaBOYHBIE TOCOOWS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTUUECKH OLICHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3inuyHble METOIbl W (OPMYIHPOBATH 3alpOCHl MPH IOUCKE U OTOOpe
uHpOpMaLY, HEOOXOAMMOU MM BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopmanuu (cxembl, rpaduku, AuarpaMMbl, TaOJHIbI, PUCYHKH U JpYTHE
¢dopMBl); YMEHHS HCIONIB30BaTh HAyYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHUEe) 3HAKU U CHUMBOJIBI, (popMyIbl, a0OpeBHATypbl, HOMEHKIIATYPY,
UCTONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPECTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; MMyOJIMYHO BBICTyNaTh C Mpe3eHTalueH
pe3ylbTaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ Juaiora u
(MJIM) TUCKYCCUU 3a1aBaTh BOMPOCHI O 00CYK/1aeMOW TeM€e M BBICKA3bIBaTh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHUS TPEIJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJIb, paACHpEeleisaTh 3aJaud MEXIY
YJ€HAaMU TPYIbI; BBHIMOJHATH CBOK 4YacTh pPabOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPENACTSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyX)JeHUr, OOMEHE MHEHHMSIMHU, «MO3TOBOM INITYpMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PabOTy MpH pelIeHUU yueOHON nin
UCCJIEIOBATENbCKOM 3a/1a4; HA OCHOBE IIOJYUYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIECHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIE€ATEIbHOCTH; KOPPEKTHPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS MPOTPAMMBI TI0 XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3yJIbTaTaMu 0a30BOr0 YPOBHS, COTJIACOBAHBI MEXAY COOOI,
YTO IMO3BOJISIET PEATM30BBIBATh YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAEKTOPUIA, B TOM YHUCJI€ UCTOJB3Ysl CETEBOE B3aUMOJIeCcTBUE opranu3amuu. 1o
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTH MaTepHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yNabTaThl BKJIIOYAIOT: OCBOCHHUE OOYYAIOMIMMHCS HAyYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, CrIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTh
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pasNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; OOECIEYHBAIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHmy oOyuenuss ¢ 8 Kaacce y oOydarormierocs OyayT copMHUpOBaHBI
CJIEIYIONIUE MPEIMETHBIC PE3YNIbTaThl U3YUYCHHS XUMUHU Ha YTIyOJECHHBIM YPOBHE:

PACKpBhIBaTh CMBICI OCHOBHBIX XUMHUUYECKMX TOHATHH: aToM, MOJIEKYJa,
XHMHUYECKUN JJIEMEHT, METajll, HEMeTallJl, aJUIOTPOIHs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XMMHUYECKOrO »JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUUYECKas pPeakIus,
KJIaccuUKaIys pPeakivii: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu
3aMeNIeHUs, peaklu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TETJIOBOU



ahdeKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs M HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHAsi CBf3b, HOH, KAaTUOH, AaHUOH, pAacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLINU, METOJI 3JIEKTPOHHOIO OanaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9T MOHATHUS MIPU ONMCAHUU BELIECTB U UX MPEBPALLICHHUII;

UCITI0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OINPEAEIEHHOMY KJacCcy COeIMHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMsSI MacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHa ABOTAJIpO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOHaxX
UCCJIEIOBAHMSI BEIIECTB U U3YUYECHHS] XUMUYECKUX PEaKLUii;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKOM 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX N0JIokKeHUs B [lepuonnueckoii cucreme:

OMMKCHIBATH U XapAKTEPHU30BaTh TabInuHy0 hopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masbie nepuoab»y U «O0JbIINE MEPUOIBDY;

COOTHOCUTh 000O3HAuU€HHUsA, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil
a1ipa, 00I1Iee YUCIIO0 AMEKTPOHOB U PACHpPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TOJIOKEHMST dJieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpeneneHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKUE PEAKIMH (110 YUCITY U COCTaBy YYaCTBYIOIMX B PEAKIIMK BEIIECTB, 1O
TerIoBoMy 3G DeKTy);

XapaKTEePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHMUW M COJIEl, T€HETUYECKYIO CBS3b MEXAY HHUMHU,



MOATBEPXKIAss TPUMEPAMHU  MOJICKYJSIPHBIX ~ YPAaBHEHHMHA COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTrO 3JIeMEHTa B COSIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITY BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBAa B PAaCTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON peaKIuu;

MPUMEHSATh OCHOBHBIE OIECPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHIX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJIbI MO3HAHUSA — HaOII0JIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHbId U MBICICHHBIM) — I OCBOCHUS
y4eOHOTO CO/IepKaHUS;

PacKphIBaTh CYITHOCTH MPOIIECCOB OKUCICHUS U BOCCTAHOBJICHHS, COCTaBIISATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii (MeToA0M
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIY pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMH ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUYECKHAE 3HAHMS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOJII01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOH MTOCY/IBI 1 000PYyI0BaHMSI, a TAK)KE MPaBHUJIa 0OPAIICHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHGHUS J1a0OPATOPHBIX OIBITOB H
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(BolopoJia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHMYECKUX COCAMHEHU;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITIEH YMEHUs 0€301acHOTO OOpaIeHus C BEIIECTBAMU, UCTIOIB3YEMBIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpEKEHUS
3JI0POBbSI 1 OKPY>KAIOIICH CPeIbI.



y4aCTBOBATb BO BHEYPOYHOU NPOEKTHO-UCCIENOBATEIBCKOU IESITENBHOCTH
XUMUYECKOM M XHUMHKO-IKOJOTMYECKOW HAINpaBIECHHOCTH, NPHOOPECTH OMBIT
IPOBEJCHUS YYEOHBIX HCCIEIOBAHUN B YCIOBUSIX 00pa30BaTEIbHBIX OpPraHU3alINH,
a TaKXe opraHu3anui (IEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM (undgposbie)
Ne ni/m Konrposbnsie  IIpaxkrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Pa3pen 1. Beegenune
[IpaBuna TexHUKHU O€30M1aCHOCTHU IIPU
11 paboTe B XUMHUUYECKOH JJabopaTopuHu. 3 0 1
JlaboparopHas nocyaa u 060pyAoBaHuUe.
Wroro mo paszneny 3
Pa3nea 2. XumMn4ecKkne 3JIeMEHThI M BellIeCTBA B CBeTe ATOMHO-MOJICKYJISIPHOTO Y4eHHA
2.1 BasleHTHOCTh XUMHUYECKUX HJIEMEHTOB 1 0 0
Brrunciienne 0OTHOCUTENBbHOU
99 MOJIEKYJISIPHOM MACChI BEHIECTB, MACCOBOM 1 0 0
' JIOJIA DJIEMEHTOB 10 XUMUYECKUM
dbopmynam.
KommuecTtoBo BemecrBa. Mosib. MomsipHas
2.3 2 0 0
Macca.
Uroro no pazaeny 4
Paszpnen 3. Xumuyeckue peakuuu. 3aKOHbI COXPAHEHHUSI MACChI M DHEPIrUH
31 YpaBHEHMs XUMUYECKUX PEaKIIUi. 5 0 1
' [Ipu3Haky XMMUYECKUX PEAKIUN.
Pacuetsl o ypaBHEHUSM XUMHUECKUX
3.2 P 1 0 0

peaKuuii.




Hroro no pazneny

3

Pa3znen 4. BemecTBa B OKpy:Kawoueid Hac Npupoae U TEXHUKeE

4.1 Cwmecu Beniects. Pa3nenenue cmeceil. 1 0 0
4.9 PactBops1. PactBopumMocTs. CriocoOb! 3 0 5
' BBIPKEHUS KOHIIEHTPAIIMU PacTBOPOB.
Utoro no pazneny 4
Pasnea 5. Ilonsitue o razax. Bosayx. Kuciopoa. I'openune
5.1 ‘ [TomyueHue ra30B U U3y4YE€HHUE UX CBOHCTB 2 0 2
5.2 ‘ OTHOCUTENBHAS TIIOTHOCTh Ta30B 0
Utoro no pazneny 3
Pa3nen 6. OcHOBHBIE KJIACCHI HEOPraHUYECKHX COeMHEeHMit
Knaccugukaius HeopraHn4eckux
6.1 . 2 0 0
COEIMHEHU.
6.2 XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB 8 0 3
' HEOPTraHUYECKUX COCTMHECHHI.
Hroro no paszneny 10

Pa3znen 7. Ctpoenne aroma. [lepuoanyeckasi cucrema

XUMHUYECCKHUX IJIECMECHTOB. CTpoeHue BelieCTrBa.

7.1 Crpoenue aToma 1 0 0
[lepuomuyeckast cucreMa XUMHYECKUX
7.2 pHoA 1 0 0
HJIEMEHTOB
7.3 CrpoeHue BeriecTna 1 0 0
Hroro no paszneny 3

Paznen 8. Xumuyeckune peaknuu B CBeTe )JIeKTPOHHON TeOpHu.




OKHCIUTEIBFHO-BOCCTAHOBUTEIILHBIC

8.1 2
peaxiuu

Hroro no pazaeny 2
Pasznen 9. Pemenne 3agau

01 Pernienne pacueTHbBIX 33724 Pa3IHUHBIX )
' TUIIOB
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KonuyecTBo yacos
Nen/m Tema ypoka B KonrTpoabubie IIpakTuueckue
cero padoThI padoTshI

Ilpakmuueckas paboma Nel JlabopaTtopHoe

1 000pyI0BaHUE U IPUEMBI PAOOTHI C HUM. 1 0 1
TexHuka 6€30TIaCHOCTH MPHU paboTe B
KaOWHETEe XUMUHU.
Ipaxmuxym: Knaccupukanus BemecTs.

2 OmnpeneneHrne OCHOBHBIX KIaCCOB BEIIECTB. 1 0 0
HomeHnkiiatypa Kucinort, OCHOBaHUH, COJIEH.
IIpakmuxym: BaleHTHOCTb XUMHUYECKUX

4 anemeHToB. CoctaBieHue Gpopmy 1o 1 0 0
BaJICHTHOCTH, OIIPEJIEIICHUE BaJIECHTHOCTH
o ¢popmysam
Omnpenenenne Maccsl BELIECTBA 110

5 U3BECTHOMY KOJIMYECTBY BEILECTBA U 1 0 0
orpeziesieHNe KOJMYEeCTBA BELIECTBA 110
W3BECTHON Macce

5 IIpaxmuxym: CocTaBleHHE YpaBHEHUN 1 0 0
XUMHAYECKHX PEaKIuil.

7 Ilpakmuueckas paboma Ne3 IlpuzHaku 1 0 1
XUMHAYECKUX PeaKIfii

3 Ipaxmuxym: PacuéTbl 10 XUMUYECKUM 1 0 0

YpPaBHEHUAM




Ilpakmuueckas paboma Ne 4
PacTBOprMOCTH BeliecTB

10

11

12

IIpakmuxym: Pemenue 3amad. CriocoObl
BBIPAKEHUS KOHLIEHTPALUH
Ipakmuueckas paboma Ne 5
[IpuroroBnenue pacTBopa 3a1aHHON
KOHLEHTpaLuu

Ipaxmuueckas paboma Ne 6 Ilonydyenue
KHCIIOpO/ia U U3yUEHHUE ero CBOWCTB

13

Ilpakmuueckas paboma Ne 7 "llonydenue u
coOupaHue BOAOPOJa, U3YUEHHE €ro
cBOMCTB"

14

15

16

IIpaxmuxym 110 PELICHUIO 3aa4 Ha
PacTBOPBL.

Ilpakmuxym: Pelienue 3aga4 1o
ypaBHeHUsAM peakiuu. OcHoBaHusA. OKCUABI.
Ilpakmuxym: Pemienue 3aaa4 1o
ypaBHeHUsAM peakiuu. OcHoBaHusA. OKCUABI.

17

18

19

IIpakmukym XUMHYECKHE CBOWCTBA
OKCHJIOB, OCHOBAHHH.

Pemrenne ynpaxxHeHui : « XUMHYECKUE
CBOMCTBA COCIMHEHUMN PA3HBIX KJIACCOB.»

Pemrenne ynpaxxHeHui : « XUMHYECKUE
CBOMCTBA COCAMHEHUN PA3HBIX KJIACCOB!

20

Ilpakmuueckas paboma Ne§
[TonyyeHue consiHON KUCIIOTHI U U3yUYEHUE

€€ CBOIICTB.

21

Ilpakmuyeckasn paboma Ne9




Pemenue AKCIIEPUMEHTAIbHBIX 3a7a4
«XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAUHEHUI

Ilpaxmuueckas paboma Nel() Tlomyuenue
aMQOTEpHBIX THIPOKCHIOB W  HW3YyUCHHE

22 XUMHUYECKHUX CBOMCTB.

93 Penienue pacueTHbIX 3aJja4y C yuacTHEM
COEIMHEHUI N3Y4YEeHHBIX KJIACCOB.

24 Pemrenue pacueTHBIX 33724 C y4acTHEM
COCIMHEHU I U3YYEHHBIX KJIACCOB.

o5 Ipaxmuxym no meme: CTpoeHue aTroma.
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK aToMa.
Ipakmuxym no meme: CTpoeHHE aTOMA.

26 CocraBieHue 3IeKTPOHHO-TpapUIeCcKuX U
JIEKTPOHHBIX (POPMYIT .

Ilpakmukym no meme: XapaKTepUCTUKA

27 XUMHUYECKHUX 3JIEMEHTOB I10 MOJIOKEHHIO B
[ICX5 JI.1. MenneneeBa
[IpakTukym: CTeneHb OKUCICHUS.

28 OKuCINTENEHO-BOCCTAHOBUTENILHBIE
peakuuu
CocraBiieHne 3JIEKTPOHHOT0 OanaHca

29 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIX
peakuuii

30 Pemrenune 3a1a4 n3y4eHHBIX TUTIOB Ha

PaCUYCThI 110 YPAaBHCHUAM PEAKIUU




Pemenue 3aa4 U3y4YCHHBIX THUIIOB HAa

31 pacueThl 0 YpaBHEHUSIM PEaKIHH 1
39 Pemenwuie 3a1a4 n3yuyeHHBIX THIIOB HA 1
pacyeTsl 10 YPaBHEHUSIM PEaKINH
33 O060011IeHNEe U TTOBTOPEHHE. 1
34 Ypok pesepBa
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

Xumus 8 kiacce. Yrimyonennblil ypoBeHnb. Epemun B.B., [Ipoznos A.A., Jlynun
B.B., nox pen. KanmeikoBa C.H. JIuaus YMK, cepusi. Xumus. «MI'Y — mikosey.
(8-9) (Yrunyonéunniii). M3garensctBo I[IpocBemenue 2024 ro.

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
1. Kysuenosa H.E., Jleekun A.H. 3agaunuk no xumuu. 8 k1. — M.: Benrana-I'pad, 2013
2. Kyzuenosa H.E., Jleekun A.H. 3agaunnk o xumuu. 9 k1. — M.: Berrana-I'pad, 2014.
3. Tapa H.H., 3yeBa M.B. B xumuueckoii 1abopatopui. 8 k1. Pabouas terpans. — M.: Benrana-
I'pad, 2013.
4. TapaH.H., 3yera M.B. B xumudeckoii jabopatopuu. 9 k. Paboyas terpans. — M.: Benrana-
I'pad, 2013.
5. Kasepuna A.A., UsanoBa P.I'. u np. Xumus. Ilnanupyemsie pezynbrarel. Cuctema 3ajaHuii
8-9 kmaccel. — M.: [IpocBemenue, 2013.
6. Jluraemnosa JI.E. KomrutekcHas TeTpanb Ui KOHTpoItst 3HaHWA. — M.: Panok, 2013.
7. Terpanp mis npakTudeckux padot. 8 kimacec — M.: [Ipoda, 2013.
8. Terpanp nis npaktuueckux padort. 9 kimace — M.: Jlpoda, 2014.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

buémmorexa LHHOK https://m.edsoo.ru/7f4lcc74

https://myschool.edu.ru/

https://urok.apkpro.ru/

https://resh.edu.ru

https://chem-o0ge.sdamgia.ru

https://scienceforyou.ru/

https://foxford.ru/wiki

http://www.xumuk.ru

http://www.virtulab.net.

https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/



https://prosv.ru/catalog/himiya-mgu-shkole-8-9-uglublyonnii/
https://prosv.ru/catalog/himiya-mgu-shkole-8-9-uglublyonnii/
https://m.edsoo.ru/7f41cc74
https://urok.apkpro.ru/
https://resh.edu.ru/
https://chem-oge.sdamgia.ru/
https://scienceforyou.ru/
https://foxford.ru/wiki
http://www.xumuk.ru/
http://www.virtulab.net/
https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/

Yueono-navopamopnoe o6opyoosanue

Kommiekt Tabmui, JEeMOHCTPAIMOHHBIX IO HEOPTaHWYECKOH XUMHH «XUMHUYECKUIH
anemeHT. CTpoeHue BemecTBa. XMMHUUECKHE PeaKIum

KoMIuiekT Tabmui 1eMOHCTPAIIMOHHBIX [0 HEOpPraHWYecKol xumum «BemecTBa u ux
CBOMCTBa»

KoMIuIeKT Tabnui 1eMOHCTPAIIMOHHBIX TI0 XUMHYECKUM TTPOU3BOICTBAM

Tabnuma nemoncTpaunonnas «llepuoguueckas cuctema XxuMudeckux snemeHToB Jl. U.
MenneneeBa»

Tabnuma nemoncTpannoHHas «PacTBOpUMOCTb KUCIIOT, OCHOBAHMI, COJIeH B BOJIE U cpea
pPacTBOPOB»

KoMI1exT cripaBo4HO-MHCTPYKTUBHBIX TaOIHI] IEMOHCTPAIMOHHBIH

[Tpubop 1uist MOTyYeHUS Ta30B IEMOHCTPAITUOHHBII

[Tpobupka I1X-21- 50

[Tpobupxka I1X-14- 50

CnupToBKa 1eMOHCTPAIIMOHHAS

[ratuB mig npobupok 10 rue3s (moausT.)

Ha6op Ne 1 B «Kucnotsn»

Ha6op Ne 1 C «Kucnotei»

Ha6op Ne 3 BC «lllenoun»

Ha6op Ne 6 C «OpranndecKkue BemecTBa

Hab6op Ne 7 C «MunepanbHbie yI0OpEHUS

Ha6op Ne 15 BC «I"anoreHsn»

Ha6op Ne 16 BC «Metaiibl, OKCHIBI»

Ha6op Ne 22 BC «MIHauKaTopbi»

Ha6op Ne 9BC «O0pa3iibl OpraHu4ecKuX BEIIeCTBY

Kon6a konnueckast 500 mn

CrakaH BBICOKHH ¢ neneHusIMU 50 M

Crynka dapdoponas ¢ mectukom d = 86 Mmm, Ne3

Jloxka niis CKUraHusl BEIECTB

[lItaTuB 1abopaToOpHBIit

Craxkan ¢apdopoBbIii

Yamra BeIapuTenbHas

Ha6op «Comm»

HaGop oprannueckux BemiecTn

PazgaTounslilt MmaTepuan k KoJuieKuuu « MUHEpaibl U TOPHBIE TOPOBD)

KoMmiekT KpucTalsTM4ecKuX pemieToK BEemecTB

Hab6op mozerneit aTOMOB A7 COCTaBIEHUS MOJIENEH MOJIEKYI

Becwl Texanueckue

KommuiekT amst 1eMOHCTPallMOHHBIX ONBITOB YHUBEPCAIbHBII

HaGop mocynb! 11 XxpaHeHUs] PEaKTHBOB

bymara ¢unsTpoBanpHas

Epum 7151 MBITBST TOCY/IBI

HaGop pe3nHoBBIX TpyOOK

Ha6op crexistHHBIX TPYOOK

[TopTpeThbl y4eHBIX-XUMUKOB









