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IHOACHUTEJIBHAA 3AIIUCKA

[TporpaMma 1o XMMUU Ha YPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHUs COCTABICHA HA OCHOBE TPEOOBAHHIA K
pe3ylbTraTaM OCBOCHHMS OCHOBHOW 0OOpa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO o00miero o0Opa3oBaHuS,
npeacraBieHHbix B ®I'OC 00O, a Takxke Ha ocHOBe (emepanbHON pabodei MporpamMmbl BOCIIUTAHHUS U C
y4€TOM KOHIENIMN TMPEToAaBaHusl ydeOHOro mpeamera «XHUMHS» B 00pa30BATENbHBIX OpraHU3AIUIX
Poccuiickoit ®enepanuu.

[IporpamMMa mo Xxumuu Ja€T NpeACTaBICHUE O LENSAX, OOIIeH cTpaTeruu OOy4YeHMs, BOCHUTAHUS U
pa3BUTHA O0OydarolIUXCsl CpPEeACTBAMHM Y4eOHOro IpeAMeTa, YCTAaHABIMBAET 00s3aTeNbHOE MPEAMETHOE
coJiepyKaHue, MpeaycMaTpUBaeT paclpeesIeHUe ero o KiaccaM U CTPYKTYpUPOBAHUE IO pa3zieiaM U TeMaM
porpaMMbl MO XUMHUH, ONpPEIEISeT KOJWYECTBEHHbIE M KAYECTBEHHBIE XaPaKTEPUCTHUKU COJIEpP KAHMUS,
PEKOMEHIyEMYIO IOCJIEI0BATEIBHOCT U3YyYEHUs XUMHHM C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKM y4eOHOro Impoiiecca, BO3PACTHBIX OCOOEHHOCTEH O0YYaroIIUXCs, OMpeAessieT BO3MOXKHOCTU
mpeaMeTa JUIsl peaiu3aiuy TPeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIEro O0pa30BaHMs, a TAKXKE TPEOOBAHHMH K pe3ysbTaTaM OOYUYCHHSI XMMHH Ha ypOBHE
1enei M3ydeHus MpeiMeTa M OCHOBHBIX BUAOB Y4eOHO-TIO3HABATENBHOW AESITENFHOCTH OOYy4aromerocs o
OCBOEGHUIO YUeOHOIO COJIepP KaHHUS.

3HaHWE XWUMHUU CIYXKUT OCHOBOM i (QOPMHUPOBAHUS MHPOBO33PCHHSI OOYYaIOMIETrocs, €ro
MPEJCTAaBICHHA O MAaTEepPHATBLHOM CIWHCTBE MHpPA, BAXKHYIO pOJb UrpaloT (GopMHUpyeMble XUMHCH
MIPEJICTABJICHHUS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJIE, O MYTSIX PEIICHUS
rII00ambHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIIEBOH U
HKOJIOTHYECKOH 0€30MacHOCTH, TPOOIEM 3IpaBOOX PAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET pean3aluu BOZMOKHOCTEH A caMOpa3BUTHsI M (POPMUPOBAHUS KYIbTYPhl TUYHOCTH, €€
o0mieit ¥ GyHKIIMOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH OOy4aroIuxcs, HaBBIKOB HUX
CaMOCTOATENIbHOM  Y4eOHOW  NIEeATEeNIbHOCTH, OKCIIEPUMEHTAJIBHBIX M  HWCCJIEAOBATEIbCKUX  YMEHH,
HEOOXOMMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM J1eATeTbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJSAa Ha
€IMHCTBO MPHUPOJBI U YENOBEKa, SBISETCS OTBETCTBEHHBIM ATarioM B ()OPMUPOBAHUU €CTECTBEHHO--HAYYHOM
IrPaMOTHOCTH O0yYaroIuxcs;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM 3HAHUSIM, K
MIPHUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHUe 00yJarOIIUXCsl.

JlanHble HampaBlieHHWs B OOYYEHMHM XHUMUU OOECIEUUBAIOTCA CHENU(PUKON CcoaepKaHUs y4eOHOTOo
MpeaAMeTa, KOTOPBIA SIBISAETCS TEJAaroru4eckd aJanTHPOBAHHBIM OTpaXK€HHWEM 0a30BOM HAyKHM XHMHHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH HA OCBOCHHE OOYJArOIIMMHUCS
CUCTEMBbI TE€PBOHAYAIbHBIX MOHATHM XUMHH, OCHOB HEOPraHWYECKOM XHUMHUHM W HEKOTOPBIX OTAEIbHBIX
3HAYUMBIX MOHSATUIA OPraHUYECKON XUMUHU.

CTpykTypa coaeprKaHus MPOrpaMMBbl 10 XUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO IMOAXOJa K e
n3yuyeHuto. ComepxraHue CKIAIbIBACTCS U3 CUCTEMbI MOHATUM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHM O XuMudeckoil peakuuu. OO0e OSTH CUCTEMBI CTPYKTYPHO OPTaHW30BaHbl 10 TMPUHITUILY
MOCJIeIOBATEILHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuonuueckoro 3akoHa J[. . MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHYECKOH CBSI3H;

— MpeICTaBIEHUHN 00 AIIEKTPOIUTHYECKON AUCCOIMAIIH BEILIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKH TMOJYYEHHBIX U OCMBICIECHHBIX
(hakToOB, pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K APYroMy, BBIMONHSS (PYHKIHUU OOBSICHEHUS H



IIPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEM MPAKTHYECKOTO IPUMEHEHUS U MOJy4YEHUS N3Y4aeMbIX
BELIECTB.

OcBoenmne mporpaMMbl IO XHUMHH CIIOCOOCTBYET (DOPMHUPOBAHHMIO IPEJICTABICHUS O XUMHUYECKOU
COCTaBJIAIONICH HAay4YHOW KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOM IPHUPOIbI, LIEHHOCTHOIO OTHOILIEHUS K
HAay4YHOMY 3HaHHUIO U METOJaM II03HaHUA B HayKe. M3ydyeHne XMMUM IPOUCXOUT C IIPUBJICUECHUEM 3HAHUM U3
paHee M3ydeHHBIX y4eOHbIX npeameToB: «Oxpyxaromuil mup», «buosorus. 5-7 kiacce» U «®Pusuka. 7
KJIacC».

IIpy u3ydyeHHUH XMMHH MPOUCXOAUT (HPOPMHUPOBAHME 3HAHMH OCHOB XMMMUYECKOW HayKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTUYECKOW AEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphI. 3a7aua yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUUECKUX 3HAHUNA —
BOKHEUIINX (AKTOB, TIOHATHI, 3aKOHOB M TEOPETHUECKUX TOJOXKEHUH, JOCTYHHBIX 00O0OIIEHHI
MHUPOBO33PEHUYECKOI0 XapaKTepa, s3blka HayKu, B IPHOOIIEHUH K HAyYHBIM METO/IaM MO3HAHUS NPH U3yYEHUU
BEIIECTB U XUMUYECKUX PEAKIM, B (GOPMUPOBAHUU U PA3BUTUU MIO3HABATENIbHBIX YMEHUN U UX IPUMEHEHUHU B
y4eOHO-TI03HABATEIbHOW M y4eOHO-HMCCIIEIOBATENBCKON JIESTEIbHOCTH, OCBOCHMU TIPaBMJI OE3011aCHOTO
oOpalIeHus C BEIIECTBAMHU B TIOBCEIHEBHOW KHU3HH.

ITpu u3yyeHnu XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs BaKHOE 3HAYCHHE NMPHUOOpENH Takue
LIEJIH, KAK:

— (dopMupoBaHHE HMHTECIUIEKTYaJbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K caM0ooOpa3oBaHHIO,
COTPYIHUYECTBY, CaMOCTOATEIBHOMY NPUHSATHIO PpEHICHWH, CIIOCOOHOM amanTupoBaThCsi K  OBICTPO
MEHSIOIUMCS YCIIOBUSAM KU3HU;

— HaIpaBJIEHHOCTb OOYYEHHs HAa CHCTEMAaTHYECKOEe MPHOOLIEHHE O0YYarolMXCsi K CaMOCTOSATEIbHOM
[I03HABATEIbHON JESATEIbHOCTH, HAyYHBIM METOJaM IO3HaHMs, (POPMHUPYIOIIMM MOTHBAILUI0 U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrieyeHue YCIOBUH, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYarOIMMUCS OIBbITa Pa3HOOOpPa3HOM
NeSTeIbHOCTH, IO3HAHMUA M CAMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHLMH), HMEIOLIMX
YHHUBEPCAIBHOE 3HAYEHHE VISl Pa3JIMYHBIX BUJOB JIEATEIBHOCTH;

— (hopmupoBanue 001N PYHKIIMOHATHHOW M €CTECTBEHHO-HAYUYHON IPAMOTHOCTH, B TOM YHCIIE YMEHUHN
OOBSCHATH M OLIEHUBATh SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIIONIb3ys 3HAHUSI U OTIBIT, IOTYUYEHHbIE MIPU U3YyUEHHUH
XUMHUH, IPUMEHATh UX MPH pEIIeHUH TPOOJIEM B MOBCETHEBHOM JKU3HU U TPYAOBON JAEATEIbHOCTH;

— ¢opMHUpOBaHNE Yy O0YYAIOUIMXCS T'YMaHUCTUYECKUX OTHOLIEHWH, MOHUMAHUS LIEHHOCTH XUMHUYECKUX
3HAaHUU N7 BBIPAOOTKH HKOJIOTMYECKU 1I€JIeCO00pa3HOro MOBEACHMSI B OBITY U TPYAOBOHM JESITENBHOCTH B
LEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOLIEH MPUPOJTHON Cpeibl;

— pa3BUTHE MOTHUBALMU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHHUIO Ha OCHOBE
YCBOCHHMSI OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MpOo(duiIs M HANpaBIeHHOCTH
JalbHENIIero 00yyeHusl.

OO1iee ynciio 4acoB, OTBEACHHBIX JJIS U3YYEHHs] XMMHHM Ha YPOBHE OCHOBHOTO oOLIero oOpa3zoBaHUS,
cocrapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COILEPKAHUE OBYYEHMUSA

8 KJIACC

IlepBoHaya/IbHbIe XMMUYECKHE MTOHITUSA

[Ipenmer xumuu. Ponb XUMHUM B JKH3HM YelOBEKa. XHMMHUA B CHCTEME HayK. Terna M BemiecrTna.
du3nueckre CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHE 0 MeToAax MO3HAHUA B XUMUHU.
Uuctele BemecTBa U cMecu. CriocoObI pa3esieHus: CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AJIEeMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.



Xumunyeckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHOcUTeNbHas aroMHas Macca. OTHOCUTENbHas MOJEKyJsipHas Macca. MaccoBas a0
XMMHUYECKOT'0 DJIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Monb. Monspras macca. B3auMocBsI3p  KoiaMyecTBa, MacChl M 4ucia
CTPYKTYPHBIX €IMHUII BemecTBa. Pacy€rel mo opMysiaMm XMMHUUECKUX COCTUHEHHH.

dusznueckrue U XUMHUECKHUE SIBJICHUS. XUMUUYECKasl peakius U e€ MpU3HaKu. 3aKOH COXPaHEHUSI MaCChl
BellecTB. XHWMHUYecKHe ypaBHeHHs. Kiaccupuxanmus XUMHYECKHX peakuuid (COelNnHEHHs], Pa3JIoKEHUs,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/IOH, MpaBuiaMH paboThl B Jaboparopuu U mpuéMamu oOpaiieHus c
na0opaTOpHBIM 00OPYAOBAaHUEM, HM3YYE€HHE M OINUCaHHE (PU3MYECKHX CBOMCTB 00Opa3IOB HEOPraHUYECKUX
BelIeCTB, HaOM0AeHne Ppu3nyeckux (IJIaBlIeHUE BOCKA, TasHUE JIbJla, pacTUpaHHUe caxapa B CTYIKE, KUIICHHE U
KOHJICHCALIUS BOJbI) M XMUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHWE METHOW MPOBOJIOKH, B3aHUMOCHCTBHE
Mella C KHUCIIOTOH) SBJICHWH, HAOJIOJEHHWE W ONKMCAHWE MPHU3HAKOB IPOTEKAHUS XHUMHUYECKHX peaKIui
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapusi, pa3iioKeHUE TUAPOKCUAA MEIU
(1) mpu HarpeBaHuu, B3auMOEHUCTBHE Kene3a ¢ pactBopom conu meau (I1), u3ydenue crnocoboB pasmeneHust
CMeceil: ¢ MOMOIIBI0 MarHurta, (pUIbTPOBaHUE, BHINAPUBAHUE, NUCTUILUISAIUSA, XpoMaTorpadus, MpoBeAcHHE
OYHMCTKH TIOBApPEHHOW COJIM, HAOIIOZACHNE W OMHMCAHUE PE3YJIbTAaTOB MPOBEACHUS OIMbBITA, HIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MaCChl, CO3AaHUE MOJIETIEN MOJIEKYJI (IIApOCTEPHKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3zmyxa. Kuciopon — anemeHT W mpoctoe BemiectBo. HaxoxaeHue
KHCJIOpOJia B Tpupojie, GU3NYECKue U XHUMHUYECKHe CBOMCTBa (peakuuu ropenus). Oxcumsl. [Ipumenenue
kuciopoaa. CrocoObl MomydeHus KUCIOpoAa B JIAOOpaTOPUH U TMPOMBIIIICHHOCTH. KpyroBopoT kucimopoaa B
npupoae. O30H — alIOTpoIHas MOAU(UKAIIHS KUCIOPOAA.

TemnoBoii 3 dekT XUMUUECKOH peakluu, TEPMOXUMUYECKHE YPaBHEHHUS, 3K30- U HHAOTECPMUYECKUE
peakiuu. ToIaMBO: Yroiab W MeTaH. 3arps3HEHHE BO3/yXa, yCWIEHHE MapHukoBoro sddexta, paspyuieHue
030HOBOTO CJIOSI.

Bogopon — nsnmemeHT u mpoctoe BemiecTBO. Haxoxkaenuwe Boaopoja B mpupoze, (u3MuecKue u
XUMHUYECKHE CBOICTBa, IPUMEHEHHE, CIOCOObI MoTy4deHus. KUcIoTsl U comu.

MosnsipHblil 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBOWCTBAa BOJbl. Bojma kak pactBoputenb. PactBopbsl. HachlllieHHbIE M HEHACHIICHHBIC
pactBopbl. PacTBOprMOCTh BemiecTB B BoAe. MaccoBasi 10Js BEHIECTBA B pacTBOpe. XMMHUYECKHE CBOWCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B NpHpOAE€ M B JKU3HU 4YenoBeka. KpyroBopor Boabl B HpHUpOJE.
3arpsi3HeHue NTPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heoprannueckux coenunennit. Oxcunpl. Kimaccudukammsi okcuioB: cojieoopa3yromnme
(ocHOBHBIE, KHUCJIOTHBIE, aMm(oTepHble) W HecojeoOpasyromue. Homenknarypa oxcumaoB. duszmdeckue u
XMMHUYECKHE CBOICTBA OKCHI0B. [loydyeHne okcuaos.

OcHoBanus. Knaccudukainus OCHOBaHUU: IENOYM M HEPACTBOpPHMBIE OCHOBaHHSA. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lonmyuyeHne oCHOBaHU.

Kucnotsl. Knaccudukauus kucnor. Homenknatypa kucnor. ®dusznueckue M XUMHYECKHE CBOMCTBA
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenknarypa coneil. @uznueckue 1 XuMu4eckue cBoiictsa coiell. [lomydenue conei.

I'enernyeckas cBS3b MEXAY KJacCaMHM HEOPTaHUUECKUX COECTUHEHHM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJIeIeHNe COAePIKaHusI KUCIIOpOo/ia B BO3/1yXe, IOJIyueHUe, COOMpaHue, pacrio3HaBaHue
U U3yuyeHHE CBOMCTB KHCIOpOJa, HaOJIOJEHHE B3aUMOJCHCTBHS BELIECTB C KHUCIOPOJOM M YCIIOBHS
BO3HHUKHOBEHHUS U MpEKpallleHusi TopeHus (mokapa), 03HaKOMJIEHHE C 00pa3llaMH OKCHUJIOB M OINHCAaHUE UX
CBOMCTB, IOJTy4yeHHUe, coOupaHue, paclio3HaBaHWe U M3YYEHHE CBOMCTB BOAOpOJa (TOpEeHHE), B3aUMOICHCTBHE
Bojopona ¢ okcuaom menau (1) (BO3MOXHO HCHOJIB30BaHUE BHICOMATEPUANIOB), HaOJIOJCHUE OOpa3IoB
BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEOBaHHME OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C PA3IMYHOM



PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJIbI C METauIaMH (HATpUEM U KaJlbLiieM) (BO3MOXKHO MCIOJIb30BaHUE BUIECOMATEPHUATIOB),
UCCIIeIOBaHNEe O0pPa3I[OB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIMIOJCHHE M3MEHEHHUS OKPACKH
HUHIMKATOPOB B PAaCTBOpax KHCIIOT W INENIOYeH, u3ydeHue B3aumozenctBus okcuaa memu (I1) ¢ pactBopom
CEpPHOM KHUCJOTHI, KACIOT C METAJUIaMH, PEaKUUd HEUTpaau3alMy, MOJyYEHHUE HEPaCTBOPHUMBIX OCHOBAHUM,
BBITECHEHME OJIHOTO METajUla JPYTMM M3 PAacTBOpa COJM, PELICHHE SKCIEPUMEHTAIBHBIX 3a/Jad MO TEME
«Baxnennme Ki1acchl HEOPraHUYECKUX COCIUHEHUN».

IMepuonuyeckuii 3axkon u Ilepuoguyeckass cucrema xummuueckux 3jiemMenToB /. U. MenneneeBa.
Crtpoenne atoMmoB. XuMu4ecKkas cB3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[TepBbie MOMBITKH KIACCH(PUKAIUU XUMHYECKHUX IJIEeMEHTOB. [IoHITHE O rpymnmax CXOIHBIX IJIEMEHTOB
(IenoYHble W MISIIOYHO3EMETbHBIC METAIUIbl, TajJOreHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yroT
amdoTepHbIe OKCUIBI U TUAPOKCUIBL.

[lepuonnueckuit 3akoH. Ilepuogmueckas cucrema xumuueckux »saeMeHtoB [[. M. Menneneesa.
Kopotkomnepuonnas u pnuHHONEproaHas (opmel [lepuonndeckoil cucrembl XuMudeckux siemeHToB J[. WM.
Menpeneesa. [lepuoasl u rpynmnsl. OU3NYECKUNA CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB NEPUOJA U I'PYIIIBI
3JIEMEHTA.

Crtpoenune aromoB. CoctaB aromMHbIX sjep. M3otonbl. DnekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0YeK
aToMOB mepBbIX 20 xuMuyeckux 3yeMeHToB Ilepuoanueckoit cucremsl Jl. M. MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €ro nojoxxeHuto B [lepuoaunueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paadyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U EPUOIAM.

3nauenue [lepuoguyeckoro 3akoHa u I[lepuoauyeckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB JIJIsI Pa3BUTH
Hayku U npaktuku. /. 1. MenneneeB — y4€HbI U Tpa)KJaHUH.

Xumuueckasi cBsizb. KoBaneHTHas (MOJSpHAs UM HEMOJSPHAs) CBsI3b. OJEKTPOOTPHIATEIHLHOCTH
XUMHUYECKUX JIeMEHTOB. MIOHHas CBA3b.

Crenenb okwucieHus. OKHUCIMTENIbHO--BOCCTAHOBUTENbHBIE peakuuu. I[Ipouecchl OKUCIEHUS W
BocCTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

M3y4YeHHE OOpa3IOB BEUIECTB METAJJIOB W HEMETaJUIOB, B3aUMOJICHCTBUE THUAPOKCHIA IMHKA C
pacTBOpaMHM KHCIOT U IIEJIOYeW, MPOBEJEHUE OIBITOB, WUIIOCTPUPYIOIMINX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakinii (roOpeHre, peakiiuy pa3aoKeHUsI, COSTUHEHUS).

Meoswcnpeomemmnwie céasu

Peanuzamuss MeXnpeaIMETHBIX CBsI3ed NpPU HU3YYEHMHM XHMHU B & KJIACC€ OCYILECTBIISIETCS Yepe3
UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUHBIX MOHSITUN, TaK U TMOHSITUMN, SIBISIFOIIMXCS CUCTEMHBIMH JISI
OT/EJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' 0 [IUKJIA.

OO0mre ecTeCTBEHHO--HAyYHbIE TMOHATHS: HAYYHBIM (DAaKT, THMOTE3a, TEOPHs, 3aKOH, aHAJU3, CHUHTE3,
KIaccupUKaIus, IePUOAUYHOCT, HAOIIOIEHHE, SKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHHE.

dusnka: MaTepusi, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, H30TOMbI, PAJIUOAKTHUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKHUI 3apsiji, BEIIECTBO, TEI0, O0BEM, arperaTHOE COCTOSTHUAE BEIIECTBA, ra3, (PU3NIECKUe
BEJIMYMHBI, €IMHUIBI U3MEPEHUSI, KOCMOC, TUIAHETHI, 3BE€3/1b1, COITHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJIBI, MOJIE3HBIE MCKOMAaeMbIe, TOTINBO,
BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMH4YecKas peakius

[lepuonnueckuii 3akoH. [lepuoanueckas cucreMa xumuueckux snemeHToB Jl. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHYECKHX DJJIEMEHTOB IEPBBIX TPEX IMEPHONOB, Kajus,
KaJIbLIUSl M HX COEIMHEHHMI B COOTBETCTBUU C IIOJOKEHHMEM 3JIEMEHTOB B Ilepmonnueckoid cucreme M
CTPOEHUEM UX aTOMOB.



CrpoeHne BemecTBa: BHIbl XMMHYECKOM CBS3U. THIBI KPUCTAINIMYECKUX PEHIETOK, 3aBHCHMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEILIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccuukanuss um HOMEHKJIAaTypa HEOPraHMYECKHMX BEIIECTB. XHWMHYECKHE CBOMCTBA BEUIECTB,
OTHOCSIIIMXCSL K Pa3iIUYHBIM KJIaccaM HEOPraHWYEeCKHX COCOUHEHMH, I€HETHYeCKas CBS3b HEOPraHWYECKUX
BELICCTB.

Knaccugukanus XuMHYECKUX PEaKIfii 10 pa3IMYHbIM MPU3HAKaM (110 YUCITy U COCTaBy YYacCTBYIOIIUX B
PEaKIMK BEIIECTB, IO TEIIOBOMY 3(P(EKTy, N0 U3MEHEHHUIO CTENICHEH OKHMCICHUSI XUMHUECKUX 3JIEMEHTOB, 110
O00paTUMOCTH, 10 Y4YacTHUIO KaTauu3aTopa). OK30- U SHAOTEPMHUYECKHE pPEaKLUH, TEPMOXUMHUUYECKHE
YPaBHEHHUS.

[Tonatne o ckopocTH XMMHYECKO peakuuu. IloHsTHE 00 OOpaTUMBIX M HEOOPATHMMBIX XUMHYECKHX
peakuusix. [loHATHE 0 TOMOTE€HHBIX U reTeporeHHbIX peakuusax. [lonstue o katanuse. [loHaTHE 0 XUMHUECKOM
paBHOBecuM. DaKTOpbI, BIUAIOIME HA CKOPOCTh XMMHMYECKONM pEaKIMH U II0JOKEHHUE XHMHUYECKOIO
pPaBHOBECHS.

OKuCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINH, JICKTPOHHBIN OaTaHC OKUCIUTENbHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBlieHHE YPAaBHEHUN OKUCIMTEIbHO--BOCCTAHOBUTENIbHBIX PEAKUUN C UCIOJIb30BAaHUEM METOJa
3JIEKTPOHHOIO OajaHca.

Teopust >I€KTPOIMTUYECKON AUCCOLMALMU. OJEKTPOIMTHI M HEIIEKTPONUTHL. KaTHOHBI, aHUOHBIL.
MexaHu3M AucCOlMalMd BELIECTB C Pa3JIMYHbIMU BHJAMU XMMHUYECKOH CBs3U. CTEeNeHb AUCCOLMALINU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. YclloBHs MPOTEKAaHUS PEeaKLUi MOHHOTO OOMEHa, MOJIHbIE U COKpAllEHHbIE
VOHHBbIE ypaBHEeHUs peakuuil. CBoicTBa KHCIOT, OCHOBAaHUH M CoJieil B CcBeTe MpelaCTaBlIeHUH 00
ANEKTPOJIUTHYECKON Jucconuanui. KauecTBeHHble peakiiuu Ha HOHBL. [loHATHE O ruApoIN3Ee coei.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEISMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METaUIOB U
HeMeTaJlyIoB (rpadura u aamMasa), CJI0KHBIX BEILECTB (XJIOpUAa HATpus), UCCIEI0BaHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PeaKkIMU OT BO3JACHCTBUS Pa3IMYHbIX (PAKTOPOB, UCCIEAOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, IIpolecca JUCCOLUAUU KUCIIOT, IeJouel U cojieil (BO3MOKHO HCII0JIb30BAHHUE BUIE0 MATEPHAIIOB),
MIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX IMPHU3HAKKW MPOTEKAHHUsS peaklMil MOHHOro obmeHa (oOpa3zoBaHUE
ocajika, BbIJENIEHHME Ta3a, 00pa3oBaHHWE BOJbBI), OMNBITOB, WUIIOCTPUPYIOUIMX TMPUMEPBl OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX peakluil (rOpeHne, peakiuy pa3ioKeHus, COeTUHEHNs ), paclio3HaBaHHe HEOPraHMUECKUX
BELIECTB C MOMOIIbI0 KAUYECTBEHHBIX PEAKIIMI HA HOHBI, PeIlIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerajibl u MX coeJUHEeHUA

OOm1ast xapakTepucTUKa rajoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe CTETIEHN OKHUCIICHUS.
Crpoenue U pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHoB. XMMHUYECKHE CBOICTBA Ha MPUMEpe XJopa
(B3auMoielicTBUE ¢ METaJUIaMU, HEMEeTaJllaMu, LiesiodaMu). XiaopoBojopoa. ComsHas KUCI0Ta, XUMHUYECKHE
CBOMCTBA, NOJIy4eHHE, IPUMEHEHHE. [[eficTBHE XJIopa U XJIOpPOBOJOPO/Ia HA OPraHU3M 4YelloBeKa. Baxnenmme
XJIOPU/IBI U UX HAXO0XACHHUE B IPUPOJIE.

OOmast xapaktepuctuka 31neMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHne U (QU3MYECKHEe CBOWCTBA TMPOCTBIX BEIIECTB — KHCIOpOAAa U CEpBHI.
AnnoTtponHble MOIU(UKALKUKA KUCIOPOJa M cepbl. XUMHUYECKHE CBoOWcTBa cepbl. CepoBOIOPOA, CTPOEHHE,
¢usnyeckue M XUMHUYecKHe cBoiicTBa. OKCHIBI Cepbl KaK MpPEICTaBUTENM KHUCIOTHBIX OKcHIoB. CepHas
KHCJIO0Ta, (prU3nyecKre U XMMUYECKHe CBOMcTBa (00IIMe KaK MPeICTaBUTENs KJIacca KUCIIOT U Crienu(puiecKue).
XUMUYECKHE peakluu, JieKallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOMy4yeHUs CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KUCIOTHL. CONIM CEpHOM KUCIIOTHI, KaueCcTBEHHAs peakius Ha cyinbdar-uoH. Haxoxnenue
cepbl U €€ COEIMHEHUI B Npupoje. XMMUYECKOE 3arpsA3HEHHE OKPYXKAroIleW Cpelbl COCOUHEHHUSMH CEpbl
(KMCIIOTHBIE JOXK]U, 3arpSA3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPALICHHUS.

OO6mrast xapakTepucTHka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE
CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IpUpoje, (U3NdYeckue U XuMHueckue cBoiictBa. Kpyrosopor
azoTa B NpHpoJe. AMMHAK, €ro (HU3MYECKMe U XMMHUYECKHE CBOMCTBA, MOJydeHHE M NpuMmeHeHue. Coiu
aMMOHMSI, MX (PU3MUECKUE U XMMHUUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha HOHbl aMMOHHS.



A30THas KHUCIIOTa, e€ mojlyueHue, (pu3ndeckrue U XMMHYECKHe CBOMCTBA (00IIMe Kak MpeCcTaBUTENs Kiacca
KUCIOT M creuududeckue). Vcnoiap3oBaHWEe HUTPATOB M COJIEH aMMOHHMS B KadeCTBE MHHEPaIbHBIX
ynoOpeHuil. XUMHUECKOE 3arpsi3HEHHE OKPY)KAIOLIEH Cpeabl COCAMHEHUSMH a30Ta (KHUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3ayXa, MouBbl M BoJoéMOB). Docdop, amtorpomnnsie Moaudukanuu docdopa, puzndeckue u
xumudeckue cBorictBa. Oxcup docdopa (V) u dochopHas Kuciaora, GU3NIECKHE U XUMHYECKHUE CBOMCTBA,
nony4yenue. Mcnons3zoBanue ¢pochaToB B KauecTBe MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3eMeHTOB |VA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHCIEHUS. YTIEepo, aJJIOTPONHbIE MOAU(DHKAIMKN, PACIpPOCTpaHEHUE B Ipupojne, pusnueckue u
XUMHUeckue cBoiictBa. Ancop6uusi. Kpyrosopor yriepona B mpuposae. Okcuibl yriepoaa, ux ¢Guznyeckue u
XMMHUYECKHE CBOWCTBA, JIEHCTBHE Ha J>KUBBIE OPTraHU3MBI, MOJYYCHHE M TNPHUMEHEHHE. JKOJIOTUYECKHE
po0JIeMbl, CBsi3aHHBIE ¢ OKcuaoM yriiepona (1V), runoresa rimodabHOTO MOTETUICHUST KIMMAaTa, TAPHUKOBBIHA
s dekt. YroapHas KUCIOTa U €€ coiu, uX (GU3NYECKUe U XUMUYECKUE CBOMCTBA, MOJNyYECHUE U NMPUMEHEHHE.
KauectBennast peaknust Ha kapOoHaT-uoHbl. Mcmonb3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH U CEITbCKOM XO3HCTBE.

[lepBoHayabHBIC TOHATHS 00 OpPraHMYECKMX BEIIECTBAX KaK O COCIUHEHMAX yriepoja (MeTaH, JTaH,
STHUJIEH, alleTUJICH, STaHOJ, INIMIEPUH, YKCyCHas KucioTa). [IpupoaHpie UCTOYHUKHU YTIIEBOAOPOIOB (Yroiib,
MIPUPOAHBIN ra3, HeTh), MPOAYKTHI UX MepepadoTKH (OEH3UH), UX POJIb B OBITY U MPOMBIIIEHHOCTH. [ToHsTHE
0 OWONIOTMYECKM BAKHBIX BEIIECTBAX: JKHUpax, O€NKaxX, YIJIeBoJaX — M HUX POJM B JKU3HU 4YEIIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAaHWIECKUX COSTUHEHHA.

Kpemuuii, ero ¢pusznyueckue u XMMHUUECKHE CBOMCTBA, MOdyYeHHe U npuMeHeHue. CoeMHeHUsS KPEMHUS
B mpupoxae. OO6mue npencrtaBienus o6 okcuae kpemuHus (V) u kpemuueBoil kucnore. CHIMKATBI, UX
UCTOJb30BaHNE B OBITY, B MPOMBIIIICHHOCTH. BakHEHIMe CTpOUTENbHBIE MaTepHalbl: KEpaMHUKa, CTEKIIO,
LIEMEHT, OeToH, jkene300eToH. IIpobieMbl 0€30MacHOr0 MCHOJIB30BAaHUS CTPOUTENbHBIX MAaTepUaloB B
MTOBCETHEBHOM KU3HHU.

Xumuueckuii 3xcnepumenm:

u3yyeHre o0pa3loB HEOPraHUYECKHX BEILECTB, CBOWCTB COJITHOM KHUCIOTHI, TPOBEACHNE KaueCTBEHHBIX
peaknuii Ha XJOPHUI-MOHBl W HAOINIOJICHHE MPU3HAKOB UX IPOTEKAHWUs, OIMBITHI, OTpaKaromue (Gpu3nuecKkue u
XAMHAYECKHE CBOWCTBA TAJOr€HOB M WX COCIWHEHHMH (BO3MOXXKHO HCIIONB30BAaHHE BHUIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ 00pa3liaMu XJIOPUOB (raJIOTeHUI0B), O3HAKOMJIEHHE ¢ 00pa3laMH cepbl U €€ COeTMHEHUSIMU
(BO3MOXKHO MCIIOJIb30BaHME BUAEOMATEPHAIIOB), HaONIOIeHHE Mporiecca oOyrJIMBaHUS caxapa IoJ| IeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOW KHUCIIOThI, M3yYeHHE XUMHYECKHX CBOWCTB pa30aBIEHHONM CEpHOM KHCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHOHN peakluu Ha cynb(haT-uoH U HaOII0IeHUe TpU3HaKa e€ MPOTeKaHusl, 03HAKOMIICHHE
c (usnyeckMMH CBOMCTBaMH a3oTa, ¢ochopa M HUX coelMHEHUH (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), 00pa3liaMu a30THBIX M (OochOpHBIX yIOOpeHUH, oTyYeHre, coOupaHue, paclio3HaBaHUe U
M3ydeHHe CBOICTB aMMHaKa, MPOBEJICHNE KaYeCTBEHHBIX PEaKIfii Ha MOH aMMOHUS U GochaT-HOH U H3yIeHHE
MPU3HAKOB WX TPOTEKaHWs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MEABI0 (BO3MOKHO
UCTOJb30BAaHUE BHUJICOMATEPHATIOB), M3Y4YEHHE MOJAETeH KPUCTANIMYECKUX pPelmEToK anMmasa, rpadura,
¢bymiepeHa, 03HaKOMIJIEHHE C IPOLIECCOM aJCOPOIMU PAcTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHBOTA3a, MOIyYEeHUE, COOMpaHne, paclio3HaBaHWE W W3yYeHHE CBOWCTB YIJIEKHCIIOTO rasa,
MPOBE/ICHNE Ka4eCTBEHHBIX pEakIii Ha KapOOHAT M CHIMKAT-HOHBI U M3yYeHHUE MPU3HAKOB WX MPOTEKaHUS,
O3HAKOMJIGHUE C MPOAYKLHMEH CHIMKATHON NMPOMBIIUIEHHOCTH, PEeIICHHE YKCIEPUMEHTAIbHBIX 3aj[ay 110 TeMe
«Baxueiine HeMeTaTbl U UX COSAUHEHUS.

MeTasibl M MX COETMHEHHUS

OOmiast xapakTEepUCTHKAa XWMHUYECKHX JJIEMEHTOB — METAUIOB HAa OCHOBAaHMM WX IIOJIOKEHHS B
[lepuonnueckoit cucreme xummueckux nsnemeHtoB JI. M. MenaeneeBa u crpoeHust atomoB. CTpoeHue
MeTauIoB. MeTtayuindyeckas CBSI3b M MeTaJuIM4yecKas KpHCTaTMYecKas pemérka. DIEeKTPOXUMHUYECKUH psij
HanpspkeHud MetamioB. dusmueckre M XMMHUYECKHE CBOMcTBa MeTayuioB. OOmue crnocoObl MOTYYeHUs
MeTaisioB. [IoHSATHE O KOPPO3UM METauIOB, OCHOBHBIE CIOCOOBI 3alIUThl MX OT Kopposuu. CruiaBwl (cTab,
YYT'YH, JIOPATIOMHHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.



[Ilenounbie MeTaibl: ToNoKeHWEe B Ilepuogumyeckoil cucremMe XuMHUeCcKuUX »diemeHToB [, U.
MenpeneeBa, CTpOEHHE UX ATOMOB, HaxoxAecHWE B mpupoxae. dusmueckne M XMMHUYECKUE CBOMCTBa (Ha
npuMepe Hatpus U Kaiaus). OKCUAbl U TUIPOKCUABI HATpUsS U Kayus. [IpuMeHeHre MenoYHbIX METAIJIOB U UX
COETUHEHUH.

[I{enouHO3EeMeENbHBIE METAJIIIBI MAarHUM U KaJIBLIMIA: TI0JI0kKeHUE B [leproauyeckoit cucreMe XUMHYECKUX
anemeHToB [I. M. MenneneeBa, cTpoeHHEe MX aTOMOB, HAaxXOXKJIE€HHE B Ipupoje. Ousnyeckue U XMMHUYECKUE
CBOMCTBAa MarHus U Kanblusl. BaxHeilne coequHenns Kaabuus (OKCU, THIPOKCHU, coin). JKECTKOCTh BOJBI
U CIIOCOOBI €€ yCTpaHEHUSI.

AmomMunuii: nonoxkenue B Ilepuoanueckoit cucreme xumuyeckux snemeHToB [[. WM. Menneneena,
CTPOCHHE aToMa, HaXOXxJeHue B mpupojae. Ou3ndeckre U XMMHYECKHE CBOWCTBA amtOMUHUSA. AMQOTEpHBIC
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuueckux 3iemeHToB . . MenneneeBa, ctpoeHue
aToMa, HaxoXJIeHue B npupoje. dusznueckue U XMMUYECKUE CBOMCTBA xkene3a. OKCHUIbl, TUAPOKCUIBI U COIU
xenesa (I1) u sxxenesa (11l), ux cocras, cBoWCTBa U MOJTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMIJIEHHE C 00pa3llaMHi METAJIOB U CIIJIaBOB, UX (PM3MUYECKUMHU CBOMCTBAMMU, U3YUYECHUE PE3YIbTATOB
KOPpPO3UU METaJIOB (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA
KaJIBIIUSL ¥ HATPHS C BOJOM (BO3MOXKHO HCIIOJIB30BAaHHME BUICOMATEPUAJIOB), UCCIIEIOBAHUE CBOMCTB XKECTKOM
BOJIBI, MpOIleccCa TOPEHMs kKeje3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKaHUs KAYECTBEHHBIX PEaKIMi Ha WOHBI: MarHus, Kajbls, adloMUHUS, nuHKa, xeneza () u xenesza
(1, memu (1), HabmromeHue W OMKMCAHUE IMPOLECCOB OKPAIIMBAHUS IUIAMEHH HOHAMHM HATpPUS, Kaldusi U
KaIbIUsl (BO3MOYKHO HCITOJIb30BAHHE BUICOMATEPHAIIOB), HCCIEIOBaHUE aM(OTEPHBIX CBOWMCTB THIPOKCHIA
QTIOMUHUS U THAPOKCHIA [IUHKA, PEUICHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeile MeTamuibl U uxX
COEJIMHEHUSI.

XuMus U OKpYy:Kamowas cpeaa

BemectBa n maTepuasibl B MOBCEIHEBHOW XM3HU 4YelloBeKa. be3omacHoe WMCIOIb30BaHHME BEIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIib Mpu XUMUYECKUX 0’KOTAaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKPYKaIoIIew cpeabl (MpefenbHas TONmycTHMash KOHIICHTPAIMS BEIeCTB,
nanee — [1J1K). Poib XxuMuu B pelieHH# SKOJIOTHYECKUX MpooIem.

Xumuueckuii y3xcnepumenm:

n3y4deHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MOJTUMEPHBIE MaTEPUAIBI).

Meoswcnpeomemmnwie céasu

Peanuzamuss MeXnpeaIMETHBIX CBs3ed NpPU HU3YYEHMHM XHMHU B 9 KJacce OCYILECTBISIETCS Yepe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK W TOHITHM, SBISIOMIUXCS CUCTEMHBIMH IS
OTJIETTLHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TMOHATHS: HAy4dHbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHUHTE3,
KIaccupUKalus, NIEPUOANIHOCTD, HAOII0IeHNE, IKCTIEPUMEHT, MOJISIUPOBAHNE, U3MEPEHUE, MOJIETIb, SIBIICHUE,
MApPHUKOBBIN dPPEKT, TEXHOIOTHUSI, MATEPUAITHI.

dusnka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, H30TOMbBI, PaJIUOAKTHBHOCTD,
MOJICKYJIa, DJIEKTPUUECKUI 3apsii, TPOBOJHUKH, TOJYIPOBOJHUKH, TUIICKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHHME BEIeCTBa, ra3, pacTBOP, PACTBOPHUMOCTh, KpUCTALTMYECKas pemeTKa,
CIUIaBbI, (M3MUYECKHUE BEIWYUHBI, CIUHHUIIBI HM3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3MIBI,
CounHize.

buonorus: gorocunres, asixanue, 6uochepa, sKOCHUCTEMa, MUHEpPAIbHbIE YIOOPEHUS, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE TOPOJIBI, MOJIE3HBIE MCKOMAaeMbIe, TOTINBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIPOTPAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ynbTaThl OCBOCHHS MIPOTrPaMMbl OCHOBHOT'O 0O0IIEro 00pa30BaHUs JOCTUTAIOTCS B XOJI€
oOydYeHUsl XUMHH B €IUHCTBE Y4EOHON M BOCIHUTATEIBHON JESITEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHUUCKHMH COLIMOKYJIBTYPHBIMH U JIYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, TPUHSATBIMA B OOIIECTBE
MpaBWJIaMd W HOpPMaMu TIOBEJIEHUSI U CIHOCOOCTBYIOT HIpoOIEcCCaM CaMOIO3HAHHS, CaMOpPa3BUTHUS H
COLIMAIN3aUU 00yYarOINXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHUCTEMOU
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMM M PACIIMPEHUE ONBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPUUECKOMY M HAYYHOMY HACIIEHIO,
MOHVMAHHUS 3HAYCHHUS XMMHUYCCKOW HAyKW B JKU3HH COBPEMEHHOIO OOIIEeCTBa, CIOCOOHOCTH BJIAJIETh
JOCTOBEpHON MHpOpMaIueil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHUSX MHUPOBOW U OTCUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUS:

MPEACTABICHUSI O COLMAJIBHBIX HOPMAaX M MPABWIAX MEXKIUYHOCTHBIX OTHOIIEHUW B KOJUIEKTHBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, y4eOHO-HCCIIEeI0BATENbCKON, TBOPUECKON U
OPYTUX BHUAAX JESATEIBHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOHM [EATEIbHOCTH IMPH BHIIOIHEHUH
y4eOHBIX, TIO3HABATEIHHBIX 3314, BBIIOJHEHUN XUMUYECKUX IKCTICPUMEHTOB, CO3JaHUH YYCOHBIX MPOCKTOB,
CTpEMJICHHSI K B3aMMOIIOHMMAHHIO W B3aUMOIIOMOIIM B IPOIIECCE dTOW y4eOHOU NeATeIbHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE IMOBEACHHUE U MOCTYNKH CBOMX TOBAPHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHHMSI MOCJIECTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUECKHE TIPEACTABICHUS O BEMIECTBE M XUMHUYECKON pEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO DPAa3BUTHUSI HAYKH M COCTABJISIONIME OCHOBY JUISi TOHMMAaHUS CYIIHOCTH HAaYyYHOU
KapTUHBI MUPA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSI3AX UeIOBEKa
C IPUPOAHOU CPEAOH, O POJIM XMMHUHU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHBBI, HAITPABJICHHBIC HA TMOJYUYCHHE HOBBIX 3HAHWH MO XUMHH, HEOOXOIUMBIEC JIs
OOBSICHEHUS] HaOJI0/IaeMBIX MPOIIECCOB M SBJICHUM, IMO3HABATEIbHON, MH(OPMALMOHHOW M YHMTATEIbCKOM
KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON PaOOTHI C Y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYpPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU WH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4YeHUI0 M [I03HAHUIO, JIIOOO3HATENbHOCTh, T'OTOBHOCTh M  CIIOCOOHOCTH K
caM000Opa30BaHMUIO, TPOEKTHOM W  HCCIEOBATEIbCKOM  JEATEIBbHOCTH, K OCO3HAaHHOMY  BBIOOPY
HAMpPaBIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 370POBBIM
o0pa3 KW3HHM, OCO3HAHWE TIOCIEACTBUA W HENPHUITHE BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJI,
HApKOTHUKOB, KypeHUs), HEOOXOAMMOCTH COOIOICHHSI TIPABHI 0€30MaCHOCTH MPH 00pallieHuu ¢ XUMUYECKIUMHU
BEIIECTBAMHU B OBITY M pEaIbHOM KU3HH,

5) Tpy/10BOr0 BOCIIMTAHUS

WHTEpPEC K MPAKTHYECKOMY HM3YYCHHIO Tpodeccwii W Tpyaa pa3audHOro poja, YBaXKEHHE K TPYdy M
pe3yabTaTaM TPYJIOBOM NI€ATENbHOCTH, B TOM UYHKCJIE HAa OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN MO0 XUMUHU,
OCO3HAHHBIM BBIOOP HMHIWBUIAYaTbHOW TPACKTOPHH MPOJIOJKEHUS OOpa3oBaHHUsI C YYETOM JTMYHOCTHBIX
WHTEPECOB W CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCIEemHOM
npodeccnoHaNbHOM NEATEeIbHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh aJalTHPOBATHCA B
npodeccuoHaIBHOM cperie;

6) 3K0JI0rHYecKOro BOCIIMTAHMS



HKOJIOTMUYECKHU IieJieco00pa3Hoe OTHOIIEHHWE K MPUPOJEe KaK MCTOYHHMKY JKU3HHM Ha 3emiie, OCHOBe eé
CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U 06€30macHOro obpasa *HU3HH, OTBETCTBEHHOE OTHOLICHHE
K COOCTBEHHOMY (DHM3MUYECKOMY U TICHXMUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIONEHUS IPaBHI
0€301acHOro MOBEACHUS IPU PadOTe C BEUIECTBAMU, a TAK)KE B CUTYAlMsIX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU
JIFOJIEH;

CHOCOOHOCTH MPUMEHSThH 3HAHUS, TTOJTy4aeMbIC MPU U3YYCHUU XUMUH, [Tl PEIICHHS 3a1a4, CB3aHHBIX C
OKpY>Kalolllel NPUPOJHOM CPEAOM, ISl TIOBBILICHUS YPOBHS DKOJOTMYECKOW KYJIbTYpPbl, OCO3HAHHUS
rJI00aTBPHOrO0 XapakTepa SKOJIOTMYECKUX MpoOJeM W MyTed MX pelleHHs] MOCPEIACTBOM METOJ0B XUMUH,
9KOJIOTUYECKOI'O0 MBIILICHUs, YMEHHUS PYKOBOACTBOBAaTbCA MM B IO3HABATEIbHON, KOMMYHHMKAaTUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METANPEMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMEeTHBIX Pe3yJabTaTOB BBIACISIOT 3HAYUMBIEC ISl (DOPMUPOBAHUS MHUPOBO33PEHUS
oOlIeHay4YHbIE TMOHATUS (3aKOH, TEOpUs, NPUHLUII, TUNoTe3a, (HakT, CUCTeMa, MPOLECC, SKCIEPUMEHT U
ApyTroe.), KOTOPbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMeTax M MO3BOJSIOT HAa OCHOBE
3HaHUH W3 OSTUX MPEIMETOB (OPMHPOBATH NPEACTABICHWE O LEJIOCTHON HAaydyHOW KapTHHE MHpa, U
yHHUBEpCalbHbIE YyueOHbIe JeicTBUS (TO3HABAaTEIbHbIE, KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), KOTOpHIE
obecrnieunBaOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM
NEATEIbHOCTH.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHUSI UCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] IPY OCBOCHUM 3HAHMI: PacKphIBaThb CMBICI
XUMUYECKUX TOHATUM (BBIIEIATh HMX XapaKTEpHbIE NPU3HAKHU, YCTAHABIMBATh B3aWMOCBSI3b C JIPYTHMHU
TTOHSTHSIMH ), HCIIOJIB30BATh TIOHATHUS JIJISI OOBSICHEHUS OTACIbHBIX (DAKTOB M SBJICHUH, BEIOUPATh OCHOBAHUS H
KpUTEpUU IS KIACCU(UKALMK XUMHYECKHX BEIECTB M XUMHUYECKHX pEaKUWl, yCTaHABIUBATh MPUYUHHO-
CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTaMU H3y4€HUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIyKTHUBHBIE,
JeNyKTUBHBIE, 110 aHAJIOTUH ), JIENIaTh BBIBOJIBI U 3aKIIIOUEHUS;

yMEHHUE TIPUMEHSTH B MPOIeCcce TO3HAHUS MOHATHS (MPEeIMETHBIE U METaNPEAMETHBIC), CHMBOJIMYECKHIE
(3HaKOBBIE) MOJIEITH, UCIIOIB3YEMbIE B XUMHUH, MPEOOPa30BBIBATh MTUPOKO MPUMEHSIEMbIE B XUMUU MOJIETTEHBIE
MIPEJICTABICHUS] — XUMHUYECKHU 3HaK (CHMBOJ JJIEMEHTa), XUMHYecKass GopMmyia U ypaBHEHHE XUMHUYECKOM
peaKiuu — TpU pEHIeHWH YueOHO-TO3HABATENbHBIX 3a7au, C y4ETOM O3THUX MOJIENbHBIX MPEACTaBICHUN
BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH H3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIINH, BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, TPUUYUHHO-CIICJICTBEHHBIC CBSA3U U MPOTUBOPEUHUS B
M3y4aeMbIX MPOIECCaxX U SABICHUSIX.

ba3oBble ucciaenoBarebcKue AeHCTBHA:

YMEHHUE HCIOJb30BaTh IIOCTAaBIECHHBIE BOIIPOCH] B KAYECTBE MHCTPYMEHTA IIO3HAHUS, 4 TAKXKE B KA4ECTBE
OCHOBBI JUIsl POPMUPOBAHUS TUTIOTE3HI 11O MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

MprOOpeTEeHNE OMbITA MO TUIAHUPOBAHHIO, OPTAHU3AIMH U MPOBEICHUIO0 YUCHUYECKUX IKCIEPUMEHTOB,
yMEHHE HaOIIt0JIaTh 32 XOJOM MpPOIECcca, CaMOCTOSATENHHO MPOTHO3UPOBATh €ro Pe3yibTar, (hOpMyIUpOBAThH
0000IIEHNsT W BBIBOJABI MO pe3yjibTaTaM IPOBEIEHHOTO ONBITA, MCCIEAOBAaHUSA, COCTaBIATh OTYET O
IIpOJIeJIaHHOM paboTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh M HMHTEPIPETUPOBATh MHPOPMAIUIO PA3TUYHBIX BUAOB H (HopM
MPEJICTAaBICHUS], TMOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JIUTEpATypa XHUMHUYECKOTO
coJiepKaHusl, CIPAaBOYHBIE TOCOOMsS, pecypchl MHTEpHeTa), KPUTHYECKH OIEHWBATh IMPOTUBOPEUYUBYIO H
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSATh pa3jMYHble METOJbl M 3ampochl MPU TMOUCKE W O0TOOope HHPOpMAIUH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJAMMBIX JUIsI BBITIOJHEHHWs] Yy4Ye€OHBIX H TI03HABATENBHBIX 3a7a4
OTpeAeNIEHHOTO TUIIA, TPUOOPETEHNE OMbITa B 00JACTH MCHOIb30BaHUS MHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, OBNAJEHUE KYJbTYpOM aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX  CHUCTEM,



CaMOCTOSITENTbHO BBIOMPATh ONTHUMaNbHYIO (OpMYy TMpPEACTaBI€HUS HHQOpPMAMM M WJUTIOCTPUPOBATH
pelaeMble 3a/1a4u HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, Ipyrumu popmamu rpaduku 1 X KOMOWHAITUSMU;
YMEHHUE HCIIOJIb30BaTh W aHAJIM3UPOBATh B Mpolecce Y4eOHOH M HCCIEAOBATEIBCKOW AEATEIbHOCTH
MH(OPMALIMIO O BIUSHUU MIPOMBIIIJICHHOCTH, CEJIbCKOIO XO3SHUCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY XKaIOIIe
MIPUPOJIHOM CpEbI.
KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:
YMEHHUS 3a7laBaTh BOMPOCH (B XOJ€ AMaiora u (WiM) JAUCKYCCHUH) IO CYIIECTBY OOCYXKIAaeMOW TEMBI,
(bopMyIMpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;
YMEHUsl MPEICTaBIATh IOJYYEHHBIE PE3yJbTAaThl I103HABATENbHOM NIE€ATEIBHOCTH B YCTHBIX H
IIMCBMEHHBIX TEKCTax; JeJaTh IPE3EHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XMMHUYECKOTO 3KCIIEpUMEHTA
(;1rabopaTOpHOTrO OIBITa, Ta00PATOPHOM pabOTHI MO HCCIETOBAHNIO CBOWCTB BEILIECTB, YUCOHOTO MPOEKTA);
yMEHHSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM TIO3HABATENbHOM U
UCCIIEIOBATENBCKON JEATENIbHOCTH MPU PEIICHUH BO3ZHHUKAIOUIMX MMPOOJIeM Ha OCHOBE yuéTa OOIIUX UHTEPECOB
U COTJIACOBAHMUS MO3UIUH (00CYXKIEHHsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAWHAIMS COBMECTHBIX
NENCTBUM, ONpeesieHne KPUTEPUEB N0 OILIEHKE Ka4eCTBA BHIIIOJHEHHOW padOThI U IpYTHeE).
PeryasiTuBHble yHUBepPCcaJIbHbIEC YUeOHbIC 1eliCTBHA:
YMEHUE  CaMOCTOSITENIbHO  ONPENENATh  LEIU  JEATEeIbHOCTH, IUIAHUPOBATh,  OCYIIECTBIISATH,
KOHTPOJIMPOBATb M TPH HEOOXOTUMOCTH KOPPEKTHPOBAaTh CBOIO JIEATENILHOCTh, BBIOMpATh Hambolee
s deKTUBHBIE COCOOBI peHIeHHsT YYeOHBIX W IMO3HABATENBHBIX 33Jad, CAMOCTOSATEIBHO COCTABIATH WIIH
KOPPEKTUPOBATh MPEIOAKEHHBIN aJrOPUTM JIEHCTBHI MPU BBHINOJIHEHUH 331aHUIM ¢ YYETOM MOJIYYEHUSI HOBBIX
3HaHUU 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEaKLUAX, OLEHUBATh COOTBETCTBHE MOTYYCHHOTO pe3yabTaTa
3asBJICHHOM LI€JIM, YMEHUE UCII0JIB30BAaTh U aHAIIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUM 3aJaHUM.
NPEJAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pPe3yabTAaTOB IO OCBOCHHIO O0S3aTENbHOTO COJEP>KaHUsS, YCTAHOBIEHHOTO
naHHOU (enepanbHON pabodeld MPOrpaMMOl, BBIICNISIOT: OCBOEHHBbIE OOYYAIOIIMMUCS HAay4dHbIE 3HAHUS,
YMEHHUS M CIIOCOObI IEHCTBUM, cnenuduyeckue Ui MpeaMeTHON obnactu «XUMUs», BUIBI AEATEIbHOCTU MO
MOJIyYEHHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIpPETALUH, NPpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHbIX YUEOHBIX U
HOBBIX CUTYaIUsX.
K koHny oOyueHuss B 8 kuacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
® PaCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATUI: aTOM, MOJIEKYJIA, XUMHUYECKUH 3JIEMEHT, IIPOCTOE
BELIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOHAsI U HEOJAHOPOHAs), BAJIEGHTHOCTb, OTHOCUTEIbHAS
aTOMHAas M MOJEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MaccoBas JOJs
XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHM, MOJSPHBIH OO0BEM, OKCHI, KHCIOTa, OCHOBaHME, COJIb,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIIEHMS, XUMHUYECKas peaklus, KiacCHu(UKaIMs peakiuii:
peaKuuu COENMHEHUs, PEaKIMH pa3IoKEHUs, PEaKIUH 3aMElIeHUs, peakluuu OOMEHa, 9K30- U
SHJOTEPMUUYECKHUE PEAKINU, TETUIOBON A(D(PEKT peakmuu, sSapo aToMa, JIEKTPOHHBIA CJIOW aTtoMma,
aTOMHasi opOUTaNb, palyC aToMa, XMMUYecKas CBS3b, MOJIAPHAst U HEMOJsIpHasi KOBAJCHTHAs CBA3b,
MOHHAas CBS3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas J10Jis BellecTBa (IIPOIIEHTHAs KOHIIEHTPAIIHs)
B pacTBODE;

® MJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHMX IMOHATUNH W NPUMEHATh 3TH IOHATUSA INpU
OIMCAaHUU BEIIECTB U UX MPEBPAILEHUM;

® 1ICTI0JIb30BATh XUMHUYECKYIO CUMBOJIMKY JUIsSl COCTAaBICHHS (POPMYIT BEILIECTB U YPAaBHEHHH XUMHUYECKUX

peakuuii;
® ONIpENIENATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIMHEHMSX, CTENEHb OKHCICHHS
9JIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAMIEKHOCTh BEUIECTB K OMNPENCIEHHOMY KIaccy
COEMHEHUI 1o (QopMmyiiaMm, BUJ XMMHUYECKOH CBS3M (KOBaJIEHTHAas W MOHHAs) B HEOPTaHWYECKUX
COEIMHEHUSX;

e packpeiBaTh cMbich Ilepumoamueckoro 3akona JI. M. MeHneneeBa: NeMOHCTPUPOBATH IMOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MOJ0keHus B [lepuoanueckon



CHUCTEME, 3aKOHOB COXPAaHEHHs MACChl BEUIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
yueHus, 3akoHa ABoraapo;

® OIUCHIBATH U XapaKTepHU30BaTh TaOIMuHyI0 (popmy Ilepuonuueckoil cucreMbl XUMHUECKUX JIEMEHTOB:
pa3nuyaTh MOHATHUS «IJIaBHAs noAarpymnmna (A-rpymma)y» u «rnodounas noarpymnmna (b-rpymnma)y», mansie
1 OOJbIIKE TEPUOJbI, COOTHOCHTh O0O3HAYEHUs, KOTOpble MMetoTcs B Tabmune «llepuoandeckas
CUCTeMa XMMMUYECKUX 21eMeHTOB [I. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3aps[ sipa, 00Iee YUCIIO JIEKTPOHOB U pacHpereseHue
UX T10 3JIEKTPOHHBIM CIIOSIM);

e KJlacCU(PUIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUECKHE peakiuu (Io
YHCIY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY dPPEKTY);

® XapaKTepu3oBaTh (ONMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBAa BELIECTB pA3IMUYHBIX KJIAcCOB,
MIOATBEPK/asi ONMCAHUE MPUMEPAMU MOJIEKYJISPHBIX YpPaBHEHUIl COOTBETCTBYIOIIMX XHMHUYECKUX
peaKIuii;

® [[POTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kad€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
IIPOTEKAHNS XMMUYECKUX IPEBPAILECHNN B PA3JIMYHBIX YCIOBHSX;

® BHIYHCIISITh OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOI0 3JIeMEHTa Mo (opMysie COEIUHEHHs, MAacCOBYIO JOJI0O BEIIeCTBA B pacTBOpE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKLUy;

® [I[PUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON JAEATEIbHOCTH — aHAJIW3 W CUHTE3, CPaBHEHHE,
0000IIeHNEe, CUCTEeMAaTH3AIHIO0, KIAaCCU()UKALUIO, BBISIBICHUE TPUYUHHO--CIEJICTBEHHBIX CBSA3CH —
JUISL U3y4YEHUS CBOMCTB BEIIECTB U XMMUYECKUX PEaKUi, ECTECTBEHHO-HAYYHbIE METO/Ibl [I03HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MO/IETTMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN);

® CJIeJIOBATh MPaBMIIaM TMOJB30BAaHUS XMMHUYECKON MOCYI0W M JTabopaTOpHBIM 000pYIOBaHUEM, a TaKXKe
IpaBUjIaM oOpallleHHs C BELIECTBAMU B COOTBETCTBUM C WHCTPYKLIMSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XHMMHUYECKUX OINBITOB IO TOJYYEHUI0 M COOMPAHUIO Ta3000pa3HbIX BEILECTB
(BoOpola M KHCJIOpOJA), NPUTOTOBICHHUIO PACTBOPOB C OIpeneraeéHHOW MaccoBOM posei
pacTBOPEHHOIO  BEILECTBA, IUIAHUPOBATh M  MPOBOJUTh XHMHUYECKHE JKCHEPUMEHTHI 10
pacro3HaBaHMUIO PACTBOPOB ILIENIOUEH U KUCIOT ¢ MOMOIIbI0 MHIUKATOPOB (JakMyc, GpeHondraien ,
METHJIOPAHXK U IPYTHUE).

K xoHmy oOyudeHus B 9 KJjacce mpeaMeTHbIE Pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXKaTh

c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

® PacKpbIBaTh CMBIC]I OCHOBHBIX XMMUYECKUX TMOHATUI: XMMMUYECKUN 3JEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUILIATEIHHOCTH,
CTENEHb OKUCJICHUS, XUMHUYECKasl peakiysi, XUMUYecKasi CBs3b, TEIUIOBOM A(PPEKT peakiyu, MoJb,
MOJISIPHBIM  00BEM, pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOJIUTHYECKas IAMCCOLMAIMS,
peakiuu HMOHHOIO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBecHe, oOpaTHMble U HeoOpaTHMble
peaxkuuu, OKUCINTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMU, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAQHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTb, XHMHUYECKas CBs3b (KOBAIEHTHAs, HOHHas,
MeTaJuInYecKas), KpUcTajulnyeckasl pemeTka, KOppo3us METajuloB, CIUIABbI, CKOPOCTh XHMHYECKOM
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectna;

® MJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHMX IMOHATUNH W NPUMEHATh 3TH IOHATUSA INpU
OIMCAaHUU BEIIECTB U UX MPEBPAILEHUM;

® 1ICTI0JIb30BATh XUMHUYECKYIO CUMBOJIMKY ISl COCTABICHUS (POPMYIT BEILIECTB U YPAaBHEHHH XUMHUECKUX
peakuuii;

® ONIPENENATh BAJICHTHOCTb M CTENEHb OKHCIEHUS XMMHYECKHX 3JIEMEHTOB B COCAMHEHMSIX Pa3IMYHOTO
coCTaBa, MPHUHA/JIEKHOCTh BEIIECTB K ONpEAEeNEHHOMY KIIAcCy COEAMHEHHH mo Qopmynam, BUi
XUMHUUYECKOH CBSI3U (KOBaJICHTHAs, HIOHHAs!, METAJNINYECKas) B HEOPraHUUECKUX COEAMHEHUSX, 3apsy
MOHA IO XUMUYECKOH GopMylie, XapaKkTep cpelibl B BOJAHBIX PACTBOPaxX HEOPraHMYECKHX COSAMHEHUH,
THI KPUCTAIUIMYECKON PEeHIETKH KOHKPETHOTO BEILECTBA;



e packpbiBaTh cMbICH Ilepuoandeckoro 3akona [I. 1. MeHaeneeBa U 1eMOHCTPUPOBATh €T0 IIOHUMAHUE:
ONMCHIBATH M XapaKTepu3zoBaTh TaOnauuHyio ¢opmy [leproguueckoil CHUCTEMbl XHMHUYECKUX
AJIEMEHTOB: pPa3M4YaTh TMOHATHS «TJaBHas moarpynmna (A-rpymnma)» u «mobounas moarpynmna (b-
rpymma)», Majble M OOJbIINE TEPHOABI, COOTHOCUTH 0003HAueHHs, KOTOPbIE HMEIOTCS B
NEPUOINYECKON TalnMile, C YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3aps] siapa, o0lllee YHUCIO0 IEKTPOHOB U PACIPEIeTICHHE UX MO 3JIEKTPOHHBIM
CII0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB 3JIEMEHTOB M UX COCAMHEHUN B
Ipesieax MajbIX IEPUOJO0B U IVIABHBIX MOATPYII C YUETOM CTPOEHHUS UX ATOMOB;

e KilacCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTBHI, HEOPraHUYECKHe BEIeCTBA, XMMHUYECKHE peakiuu (1o
YHUCIy M COCTaBy Y4YacTBYIOUIMX B PEAKLUUU BEIIECTB, MO TEIJIOBOMY 3(P(eKTy, M0 H3MEHEHHIO
CTENEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (ONMUCHIBATh) 00IIME U crienu(UIeCKre XMMUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX
BELIECTB, TMOJATBEP)KJas ONHUCAaHWE TMPUMEPaMU  MOJEKYJISAPHBIX M HOHHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

® COCTaBIIAITh ypPaBHEHUS DIEKTPOJIUTHUECKON [HUCCOLMALMU KUCJOT, IIENOYed W CoJeil, MOJHbIE U
COKpalIéHHbIE YpaBHEHHS peakuuid HOHHOrO oOMEHa, YpaBHEHMsI pPEakIui, MOATBEP KIAIOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH Pa3JIMUHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

® [[POTHO3MPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH MPOTEKAHUS
XUMHUUYECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBHUSAX;

® BHIYHCIISITh OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHAYECKOTO 3JIeMEHTa 1O (opMysie COETUHEHHWs, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOAUTH PACUETHI M0 YPABHEHHUIO XUMUYECKON PEaKIuu;

e cOOMI0OIaTh MIpaBWJIa MOJIb30BAHUS XMMHMUECKON MOCYAOH U J1abOpaTOPHBIM O00OpYIOBAaHUEM, a TAKKE
npaBuja oOpalleHuss ¢ BEIIeCTBAMHM B COOTBETCTBMM C MHCTPYKUUSMH 110 BBIOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB 110 MOJIYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB PAa3JIMYHBIX BELIECTB: PacHO3HaBaTh
OTIBITHBIM TYTEM XJIOpUI-, OpOMUJI-, HOAUI-, KapOoHaT-, ¢ocdar-, CHIIUKAT-, CyIbdaT-, TUIAPOKCU-
VOHBI, KATUOHBI aMMOHHUS U MOHBI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B BOAHBIX PacTBOPAX
HEOPraHUYECKUX BEILECTB;

® [I[PDUMEHATh OCHOBHBIE OIE€pAallMM MBICIUTEIBHOW NEATEIbHOCTH — aHAJIW3 W CUHTE3, CPaBHEHHE,
0000I1IeHHe, CHUCTEeMAaTU3allUI0, BBIABICHUE MPUYMHHO-CICICTBEHHBIX CBA3CH — I H3ydeHHs
CBOMCTB BEIIECTB M XMMHUECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — Ha0JI0/IeHuE,
U3MepeHue, MOACTMPOBAHNE, SKCIIEPUMEHT (peaIbHbIN U MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n NporpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoTshI
Paznea 1. IllepBoHayaibHble XUMHYECKHE TIOHATHUSA
X — o
1.1 ecifcley;oe‘HZ?:Iza; 1? ;Ilich;zeCKoﬁ 5 2 bubmorexa HOK
' p https://m.edsoo.ru/7f41837c
JESITEIILHOCTH YEI0BEKA
bu6mmoreka [IOK
1.2 B 15 1
CLICCTBA H XHMHHACCIHE peakiin https://m.edso00.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Bosznyx. Kucnopon. ITonsitie 06 5 bubnuoreka [IOK
' OKCHIaxX https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucinorax u 3 1 bubnnoreka [JOK
' COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [IOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJacChl 11 1 1 bubnmoreka [JOK
' HEOPTaHMYECKUX COCTUHEHUIA https://m.edsoo.ru/7f41837¢c
Hroro mo pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguueckas cucrema xummnueckunx 3jaemMeHToB [I. M. MenaeneeBa. Ctpoenne aroMoB. XUMH4YeCKasi CBA3b.
OKHCIMTEbHO-BOCCTAHOBUTE/IbHbIE PeAKINH

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX 31eMeHTOB 1. 1. https://m.edso00.ru/7f41837¢c
Menpene-eBa. CtpoeHue aToma
3.2 XuMuueckas CBs3b. 8 1 bubmuorexa [JOK



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

OKHUCIIUTEBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

https://m.edso0.ru/7f41837¢c

Uroro no pazueny 15 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME
9 KJIACC
KounuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPorpamMmbl o0pa3oBaTe/ibHbIE
pecypcsl
Pa3nes 1. BemecTBo U XMH4yeckue peakuun
11 [ToBTOpEeHME U yriayOneHue 3HaHUN bubnmnoreka [JOK
' OCHOBHBIX Pa3JIelioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX bubmuotexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. bubnmnoreka [JOK

XUMHUYECKUE PEAKIIUU B PACTBOPAX

Hroro no pazneny

Pa3gen 2. HemeTaaabl M HX COeIUHEHU ST

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

OO6m1ast xapakTepruCTUKa XUMUUYECKHIX

but6mmoreka [IOK

2.1
anemenToB VIIA-rpymmel. ["anoreHs https://m.edsoo.ru/7f41a636
06
| e —"
' PYIHEL <P https://m.edso00.ru/7f41a636
COeTMHEHUS
OO0mast XxapaKTepUCTUKA XUMUIECKUX
b K
2.3 aneMeHToB VA-rpymisl. A30T, pochop u ux Hbmorexa O

COCOIUHCHUA

https://m.edsoo.ru/7f41a636
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OO01mmas XxapakTepuCTHKa XUMUIECKUX

Bbubnuoteka LIOK
2.4 IVA- )
aﬂeMeHTuOB TPYIIEL. YT ACPO H 8 https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pazueny 25
Pasznea 3. MerajliIbl M X CO€THHEHHUS
. bu6nmmoreka [IOK
3.1 Obmue cBoHCTs MeTaNIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxselnme Metajuibl 1 UX COSIUHEHUS 16 bubmorexa OK
' a https://m.edso00.ru/7f41a636
Utoro no pazneny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
4.1 BentectBa 1 Marepualisl B )KU3HU YeEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
p BHOG BOEMS 3 bubmmorexa [JOK
C3CPBHOC BPE https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

8 KJIACC
KosmnuecTBo yacos
Kon IIpa
Ne TPOA  KTH JIeKTPOHHBbIE HU(POBHIE
; Tema ypoka bHBI 4Yeck OOpa3oBaTe/lbHBbIE
n/n Bcero
He pecypcCobl
pado pado
ThI ThI
1 BxonHas kOHTposIbHAsE padboTa 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d210c
2 ITpaBuaa no 1/6. 1 1 bubnmoreka IOK
https://m.edsoo.ru/ff0d227e
3 Beenenue. Korna n kak Bo3HHKIA XUMUYecKast Hayka. [IpenMer u 3a1aun XumMuu. 1 bubanoreka LIOK
https://m.edsoo.ru/ff0d23dc
4 O NOHATHUAX U TEOPHUSIX XUMHH. 1 Bubmmoreka [OK
https://m.edsoo.ru/ff0d26ca
5 dusnueckre U XuMU4Ieckue siBieHus. Onucanve GU3NIECKUX CBOMCTB BEIIECTB. 1 bubanoreka IHIOK
https://m.edsoo.ru/ff0d28c8
Atombl. Mosekyibl. XUMHUYeCKUE 37eMEHTHI. [IpoCThIe U CII0JKHBIE BELECTBA. Bubnuorexa [LIOK
6 1
https://m.edsoo.ru/ff0d2a6c
7 CocCTaB BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBA. XUMHYECKHE (OPMYIIBL. 1 Bubmmorexa IIOK
https://m.edsoo.ru/ff0d2be8
8 ATOMHO-MOJIEKYJIIPHOE yUYE€HUE B XUMUHU. 1 Bubnuorexa [LIOK
https://m.edsoo.ru/ff0d2a6c
. Macca aroma. OTHOcUTEeNbHasT aTOMHas Macca JyieMeHTa. OTHOCHTENbHas . Bu6miorexa [TOK
MOJICKYIIApHai Macca BCIICCTBA. https://m.edsoo.ru/ff0d2d50
Urto noka3bpIBacT XUMHUYCCKHI 3HAK M XUMUYecKas popmyia. Pemenue 3a1ay. bubmmorexa [IOK
10 1
https://m.edsoo.ru/ff0d2eae
11 Cuctema xumuyeckux snemeHToB J[.M.Menneneea. Knaccudukanus xumMudeckux 1 bubmuotexa [JOK
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9JICMCHTOB.

BanenTHOCTh XUMHUUYECKUX DJIEMEHTOB.

https://m.edsoo.ru/ff0d323c

bubnunoreka LIOK

12
https://m.edsoo.ru/ff0d350c
3 Omnpenenenre BaJeHTHOCTH O ¢opmynam coenuHeHuii. CocraBienue Gopmyn mo Bu6muorexa LOK
BAJICHTHOCTH. https://m.eds00.ru/ff0d5230
14 KonudecTsa BemectBa. Mojib — eJMHMIIA KOJIMYECTBA BellecTBa. MojisipHas Macca. bubnunoreka [IOK
https://m.edsoo.ru/ff0d37fa
15 Pemenne pacuéTHbIX 3a1a4. bubnnoreka LIOK
https://m.edsoo.ru/ff0d3al6
i CymHoCTh, TPHU3HAKH M YCIOBHS NPOTCKAHUS XUMHYECKUX peakuui. TeruioBoi Bu6muorexa LIOK
dhexr. https://m.edsoo.ru/ff0d3b88
17 3aKOHbBI COXPAHEHHUS MACChl U SHEPTHUH. Bubmrorexa LIOK
https://m.edsoo.ru/ff0d5708
s CocTaBiieHne ypaBHEHUW XHUMHUYECKHUX peakiuil. Pacu€Tel 1Mo XUMHYECKUM Bu6miorexa LIOK
YPaBHCHHSM. https://m.edsoo.ru/ff0d3f34
19 Pemenue pacy€THbIx 3a1a4. bubmuorexa [IOK
https://m.edsoo.ru/ff0d40c4
20 Tumbl XUMHUYECKUX PEAKIIMi. bubanoreka IIOK
https://m.edsoo.ru/ff0d4290
21 Pemienue 3a1a4 1 ynpaxHeHUH. Bubmmoreka IOK
https://m.edsoo.ru/ff0d448e
29 [ToaroroBka K KOHTPOJILHOU paboTe bubmmorexa LHOK
https://m.edsoo.ru/ff0d4614
23 Konrtponsnas padora «[lepBoHauanbHble XUMUYECKHE TOHATHUS bu6muorexa [HOK
https://m.edsoo.ru/ff0d497a
y UwucTtele BemecTBa M cMecd. [IpupogHble CMECH — MCTOYHHK ITOJYYCHHS YHCTHIX Bu6mmoreka LIOK

BEILIECTB.

https://m.edsoo.ru/ff0d4790
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[IpaBuna mo 1/6.

bubnunoreka LIOK

25 https://m.edsoo.ru/ff0d4c4a

26 IL.p.Ne2. OuncTKa BellecTs. bubmmorexa [IOK
https://m.edsoo.ru/ff0d4ae?

27 PacTBopbl. PacTBOpMMOCTH BEILECTB. bubmnoreka [JOK
https://m.edsoo.ru/ff0d4dd0

28 CriocoObI BhIpaXCHHUsSI KOHIICHTPAIIUH PaCTBOPOB. Bbu6muotexa [JOK
https://m.edsoo.ru/ff0d4dd0

29 Penienne pacyéTHbIX 32124 bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2

30 [IpaBuina no 1/6. bubnnorexa [JOK
https://m.edsoo.ru/ff0d4dd0

31 3akonsl ['eii-JTroccaka 1 ABoraipo. Bbu6mmoteka [JOK
https://m.edsoo.ru/ff0d4f42

32 Penrenne pacyéTHbIX 3a/1a4. bubmoreka LIOK
https://m.edsoo.ru/ff0d542e

33 Bo3nyx — cMech razoB. OTHOCUTENBHAS IIJIOTHOCTD T'a30B. bubanorexa LHOK
https://m.edsoo.ru/ff0d55a0

y Kucnopon — xumudeckuit 351ieMeHT U mpoctoe BeriecTBo. [lonyuenue kucimopoaa B Bu6morexa [IOK
1260paTopHy. https://m.edso0.ru/ff0d5708

35 XHMMHYECKHE CBOWCTBA U IIPUMEHEHUE KUCIOPOa. bubmorexa [OK
https://m.edsoo.ru/ff0d587a

36 Ipasuna no 1/6. I1.p.Ned. TTonmydenue KUCIOPOA ¥ U3yUEHHE €0 CBOHCTB. bubmorexa [IOK
https://m.edsoo.ru/ff0d59e2

37 IMpoekT «I'oproune U Heropro4Yue BeIECTBA Bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40

38 Konrponsnas padora Ne2 bubmorexa [IOK
https://m.edsoo.ru/ff0d5eba

39 OKCHIEBL. bubaunoreka [JOK

https://m.edsoo.ru/ff0d6342
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OcHOBaHUS — THAPOKCH]IBI OCHOBHBIX OKCHJIOB.

bubnunoreka LIOK

4
0 https://m.edsoo.ru/ff0d664e
a1 Kucnotsl u comnu. bubnuorexa [JOK
https://m.edsoo.ru/ff0d664e
42 Counu: coctaB ¥ HOMEHKJIATypa. bu6muorexa [IOK
https://m.edsoo.ru/ff0d67ca
43 XuMHYeCKHe CBOMCTBA OKCHIOB. bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 XWMHUYECKHE CBOMCTBA KUCIIOT. bubmuorexa [IOK
https://m.edsoo.ru/ffOdfee2
45 [[[énoun, ux cBoiicTBa U cocoObI mony4yeHus. HepacTBopumbie OCHOBaHUS. bu6muorexa [HOK
https://m.edsoo.ru/ffOdfee2
46 [TpaBuia o /6. Bbu6moreka [JOK
https://m.edsoo.ru/00ad9474
IL.p.NeS. MHMccaenoBanue CBOMCTB OKCHAOB, KHCJIOT, OcHoBaHmid. IIpoexrt BuGmnorexa [TOK
47 «I[IpumMeHeHMe KJIACCOB HEOPTAaHNYECKUX COeIMHEHUI B MOBCEIHEBHOM KM3HI https://m.eds00.ru/00adob7c
48 KonTponbhast padora Ne3 bubnmorexa [IOK
https://m.edsoo.ru/00ad9a50
49 CocTaB ¥ BaKkHEHIIME XapaKTEePUCTUKHU aToMa. 130TomsI. bu6muorexa LHOK
https://m.edsoo.ru/00ad9ch2
50 XHUMHYECKUE DIIEMEHTEL. bubmuoreka [IOK
https://m.edsoo.ru/00ad9ela
51 CoCTOSHHE YIEKTPOHOB B aTOME. bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
59 CoCTOSHHE YIEKTPOHOB B aTOME. bu6muorexa [HOK
https://m.edsoo.ru/00ada52¢
53 [lepuonuueckue W3MEHEHMSI CBOMCTB XUMHUUYECKHUX 3yeMeHTOB. CoBpeMeHHas Bu6miorexa [TOK
TPAKTOBKA NEPHOJIUYECKOTO 3aKOHA. https://m.eds00.ru/00ada52¢
54 TlepronuyecKas CHCTeMa B CBETE TEOPHH CTPOEHHUS aTOMa. bu6nuorexa [HOK

https://m.edso0.ru/00ada342
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XapaKTepI/ICTI/IKa XHUMHYECKOI'0 3JIEMEHTa U €r0 CBOMCTB Ha OCHOBE IIOJIOXKCHUS B

bubnunoreka LIOK

55 nepuoanueckoit cucreme J[.M.Menaeneesa u TeOpun CTpOCHHS aTOMa. 1 https://m.edsoo.ru/00adashc
56 BajenTHOE COCTOSIHHE U XUMHUYECKUE CBI3U aTOMOB DJIEMEHTOB. 1 bu6muorexa [IOK
https://m.edsoo.ru/00ada824
KoBasienTHas CBS3b aTOMOB IPH 00pa30BaHUU MOJIEKYIT TPOCTHIX BEUIECTB. Bubmuorexa LIOK
57 1
https://m.edsoo.ru/00ada96e
58 HonHas cB3b U €€ CBOWCTBA. 1 Bubimoreka [IOK
https://m.edsoo.ru/00adaab8
59 CTeleHs OKHUCIIEHU. 1 bu6mmorexa [IOK
https://m.edsoo.ru/00adac34
50 Kpucranamdeckoe cocTrosiHue BEIIECTB. XUMHUYECKash OpraHU3aldsi BEIIECTB U €€ . BuGmorexa LIOK
YPOBHH. https://m.edsoo.ru/00adaab8
OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE peaKInH. CocraBiieHue ypaBHEHUU BuGmnorexa [[OK
61 OKHCJIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKIIUM. 1 https://m.edso0.ru/00adaab9
62 [ToaroToBKa K KOHTPOJIBHOU paboTe. 1 bubmmorexa [IOK
https://m.edsoo.ru/00adae28
63 Kontponsnas padora N4 1 Bubnuoreka [IIOK
https://m.edsoo.ru/00adb076
64 Bonmopon — XMMHYECKHI 3JIEMEHT M MPOCTOE BEIIECTBO. XUMHUUYECKHUU SJIEMEHT . Bu6nnorexa [IOK
BOJOPOJL B KOCMOCE 1 Ha SemJte. https://m.edso0.ru/00adb076
65 Bona — okena Bogopona. Ilepokenn Bonopoaa. Beiyck muakara «Hucras Boga» 1 bu6mmorexa [IOK
https://m.edsoo.ru/00adb486
66 CTpoeHHe aToMa TaloreHoB. [ aoreHsl — MPOCTHIE BEIIECTRA. 1 bubmmorexa IIOK
https://m.edsoo.ru/00adb33c
67 XJI0pOBOJIOPO/I, COJISTHAS KUCIIOTA M UX CBOWCTBA. 1 bubanoreka IIOK
https://m.edsoo.ru/00ad9ch?2
63 KontpospHast paboTa 1o uroram yuyeOHOTo rojaa 1 bubmmoreka IOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Ileproanyeckuii 3aK0H U NEPUOANYECKAs CUCTEMA XUMUYECKUX YIEMEHTOB Bu6muorexa IJOK
L JI.11.MenpeneeBa B cBeTE yueHuUs 0 CTpoeHuH aroma. Bxoanas AKP 1 1 https://m.eds00.ru/00adb59e
Ileproanyeckuii 3aKOH U IEPUOANUECKAST CUCTEMA XUMUYECKHUX DJIEMEHTOB Bu6muorexa LIOK
2. JI.11.MenneneeBa B CBETE y4eHHUs O CTPOCHUHN aToOMa. 1 https://m.eds00.ru/00adb6b6
XapakTepHucTrKa 3J1€MEHTa M0 €ro MOJIOKEHUIO B IEPUOJIUUYECKON CUCTEME Bu6maorexa LIOK
3. xuMH4ueckux anemMeHToB J[.M.Menneneesa. 1 https://m.eds00.ru/00adb7e2
4 IlyTn npoTekaHuss XMMUYECKOW peaKiuu 1 bu6muorexa LHOK
' https://m.edsoo.ru/00adbac6
5. CKOpOCTh XMMUYECKOHN peakuun 1
6.  XuMHUECKOe paBHOBECHE 1 bubmorexa [IOK
' https://m.edsoo.ru/00adbcb0
7 OGobuienue 3Hanmii mo Teme 1. llposepouras paGota 1 bubmorexa [IOK
' https://m.edsoo.ru/00adbe9a
8 Teopus 23IEKTPOIUTUUECKON JUCCOLUALINY. 1 bu6mmorexa [IOK
' https://m.edsoo.ru/00adc28c
9 1 but6mmoreka [IOK

https://m.edsoo.ru/00adcade
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Jucconuarysi KUCIOT, IMIEI0YEH, CONCH.

bubnunoreka LIOK

10.
0 https://m.edsoo0.ru/00adcd68
11, | Crenenp S/I. CuibHbIe 1 C1a0bIC SIEKTPOIUTHL bu6nuorexa HOK
' https://m.edsoo.ru/00add448
12 Peaxiiuu nonHoro oomMena bubmuorexa [IOK
' https://m.edsoo.ru/00add5d8
13 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUNU bubaunoreka LIOK
' https://m.edsoo.ru/00add9d4
14.  Tmapomnus coneit . Butmorexa [HOK
' https://m.eds00.ru/00addd12
[TpakTrueckas pabora Nel. PemeHue skcrniepuMEHTANbHBIX 3a71a4 1o Teme «Teopus BuGmorexa LIOK
15. AICKTPOJIUTHYEC-KON TUCCOLUALIHI. https://m.edso00.ru/00addecO
16.  KomtpombHas paGota 1o Teme: DIEKTPOTHTHYCCKON AHCCOMMALIN bubanorexa LOK
' https://m.edso0.ru/00ade348
17. | OOuas XapaKTepUCTHKA HEMETAJIIOB. Bubnuoreka [LIOK
' https://m.edsoo.ru/00ade64a
18 Bonopon, ero ¢puszndeckue 1 XuMHYECKUE CBOMCTBRA. bubmmorexa IIOK
' https://m.edsoo.ru/00ade64a
19,  OOmas xapakTepuCTUKa raloreHOB. bubmmorexa [IOK
' https://m.edsoo.ru/00ade802
20 CoenquHeHUs TaJIOreHOB. bubanoreka LIOK
' https://m.edsoo.ru/00adea28
Kucnopon, ero ¢puznyeckue 1 XuMH4eCKHe CBONCTBA. bubmorexa [IOK
21.
https://m.edsoo.ru/00adec8a
oo Cepa, e€ QpusnIecKue 1 XUMUICCKIE CBOUCTBA. bubmmorexa [IOK
' https://m.edsoo.ru/00adec8a
' https://m.edsoo.ru/00adeea6
o4 CepHas kucioTa u e com. bubmmorexa [IOK

https://m.edsoo.ru/00adf004
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[Tpaktuyeckas pabora Ne 2.». PemieHue 3KCHEpUMEHTANbHBIX 3aJad IO TEMeE:

bubnunoreka LIOK

25.
S dloarpynma kucioposa». https://m.edsoo.ru/00adf180
26 A3oT, ero pusnyecKue U XUMHUIECKHUE CBOKCTBA. bubnnoreka LIOK
' https://m.edsoo.ru/00adf306
27 Ammuax u ero coiicta. [Ipoekt "Huctsiit 1om" bubnunoreka LIOK
' https://m.edso0.ru/00adf518
og.  Comn aMMoHuS. But6moreka [IOK
' https://m.edso0.ru/00adf68a
o9 Oxcuapr asora (11) u (V). bubanorexa LIOK
' https://m.edsoo.ru/00adfc20
30 A3oTHAas KACIOTA U €€ CBOICTBA. bubnunoreka [IOK
' https://m.edsoo.ru/00adfd9c
31 Coiu a30THOM KUCIOTHI. bubanoreka IIOK
' https://m.edsoo.ru/00adfebe
3o Docdop, ero pusmucckue ¥ XUMHICCKHE CBOICTBA. Bubnuoreka [LIOK
' https://m.edso0.ru/00ae006¢
33 Oxcnn docopa (V). Oprodocdoprast kucora u eg corm. bubmmorexa IIOK
' https://m.edso0.ru/00ae027¢e
34 YTIEPOX, ero GU3MIECKUe ¥ XUMHICCKHIE CBOCTBA. bubmmorexa [IOK
' https://m.edsoo0.ru/00ae054¢e
35 OKCHJIBI yrIIepoIa. bu6nunorexa LIOK
' https://m.edso0.ru/00ae080a
36 VYronpHas KUCIOTA U €€ COMU. bubimoreka [IOK
' https://m.edso0.ru/00ae0bf2
37 Kpemuuii u ero coenunenus. Bubnuorexa [LIOK
' https://m.edso0.ru/00ae0e18
28 [IpakTuueckast padora Ne 3. DkcnepuMmeHTaibHble 33aauu 1o Teme: «lloarpynmsl Bubmiorexa [IOK
' a30Ta u yraeponar. https://m.edsoo.ru/00ae103e
39  Ilpaxrtiueckas pabora Ne 4. ITonyuenue, coGupanue 1 pacliO3HaBaHHUE ra3oB. bubmmorexa [IOK

https://m.edso0.ru/00ae1156
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O06001IeHre 1 cucreMarn3anud 3Hannii o reMe «Hemeramisny.

bubnunoreka LIOK

40.
https://m.eds00.ru/00ae1156
41, Kourponshas pabora Ne 2 o te-me 2. bubmmorexa [IOK
' https://m.eds00.ru/00ae1278
42 [Tpoekt "Y nobpenust ajst Ku3Hu" bubmuorexa [IOK
' https://m.edsoo.ru/00ae14b2
[TonokeHHe METAIOB B TICPUOJUYECKON CHCTEME XHMHUYECKUX OSJIEMEHTOB Bu6miorexa IJOK
43. J.M1.MenpeneeBa, CTpPOCHHE WX aTOMOB U (PU3HUECKHUE CBOMCTBA. https://m.edso0.ru/00ae14b2
44 XUMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUM PsiJl HAIPSHKEHU I METaJIOB. bubanorexa LIOK
' https://m.edsoo.ru/00ae15e8
45 Meramst B npupoze. Crioco6s! nomy4deHns MeTaios. CIuraBbL. bubmmnorexa [IOK
' https://m.edso00.ru/00ae15e8
46,  LLleIOYHbIC METAILIBI M HX COCAMHCHUSL.
47 [llenouyHo3eMenbHBIC METAUTBI U UX COSTUHCHMUSI. bubnunoreka LIOK
' https://m.eds00.ru/00ae1886
48 CoenuHeHus KaabIusl. bubmuorexa [{OK
' https://m.edsoo.ru/00aelae8
49 ANIOMUHHUN U €r0 COeIUHEHU. Bubmmoreka [IOK
' https://m.edsoo.ru/00aelc64
59  Keneso u ero coesunenms. Bubmmoreka [IOK
' https://m.edso0.ru/00aelc64
51  KonrpomnbHas pabora no Teme "Meramib" Bubnuorexa [LIOK
' https://m.edso00.ru/00ae1d86
5o IIpeamer opranmdeckoil XuMuy. Bubmmoreka IOK
' https://m.edsoo.ru/00ae35e6
53, lIpesenbHbIC yrICBOAOPOIBI (METaH, OTaH).
54 Hempenemsrbic yrieBomoposst (3TusieH). bub6nmnorexa [IOK

https://m.edsoo.ru/00ae3de8
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IIpeocmasnenus o nonumepax Ha npumepe NOAUIMUNEHA.

bubnunoreka LIOK

. 1
= https://m.eds00.ru/00ae1750
5. [Ipupoonvie ucmounuxu yenesodopooos. Heghmo u npupooubiii 2as, ux npumeHerue. 1
57,  Cruprer 1
58. Anbaeruabt 1
59 KapOoHOBBIE KUCITOTHI. 1 bubimorexa IIOK

' https://m.edsoo.ru/00ae3f50
60 buonornvecku BakKHbIE BEIIECTBA: )KUPBI, OCIIKH, YTIICBOJIBI. 1 bu6nuorexa [HOK

' https://m.eds00.ru/00ae4270
61 Jlexapcmeennvle npenapamol, npobiembl, C8A3AHHbBLE C UX NPUMEHEHUEM. 1 bubanorexa LIOK

' https://m.edsoo.ru/00ae4270
62 KonTponbHas pabota mo utoram yueOHOTo roaa 1 bubanorexa LIOK

' https://m.edso0.ru/00ae0d0a
63 | DKOJOTHYECKHE MPOOIEMBI MITAHETHI 1 bubnuorexa [HOK

' https://m.edsoo.ru/00adb33c
g4. IIPOCKT «3aliuTa OKpYKAIOIIEH CPebD» 1
65. Peseps 1
66. Peseps 1
g7. Peseps 1
6g. Peseps 1
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