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HOACHUTEJIBHAASA 3AIIMCKA
[Iporpamma 1o XMMUHM Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa30BaHMs COCTAaBIECHA
Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTesbHOMN
MpOrpaMMbl OCHOBHOT'O o01iero oo0paszoBanus, npeacrtaBieHHbix B @I'OC 000, a
TaKKe€ Ha OCHOBe (enepalibHON padodeil mporpaMMbl BOCHUTAHUS U C YU4ETOM
KOHLEMIUK TpernojaBaHus yd4eOHOro mnpeamera «XuMus» B 00pa3zoBaTeNIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOydeHHMs, BOCIHMTAHUS M Pa3BUTUS OOYYAIOUIMXCS CpEACTBAMH Y4eOHOTrO
npeamera, YCTaHaBJIMBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
OpPEAYCMATPUBAET PACHPEACIICHUE €r0 IO KjaccaM M CTPYKTYpUPOBAaHHUE IIO
paszgenamM M TeMaM MPOrpaMMbl MO XWMHH, OMNPEIEISIET KOJIUYECTBEHHBbIE U
KayeCTBEHHbIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHHS] XUMHUM € y4€TOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYarouuxcs, OmNpenensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0OHOTr0 coJiepKaHusl.

3HaHME XHUMHUHU CIY)XKHUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACcTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
HSHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEH  Jjii  caMOpa3BUTHA |
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 001IeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIHOCOOHOCTEM
OOy4arolUIuXcs, HAaBBIKOB HUX CAMOCTOSTEIbHOW Y4eOHOM  J1eATeIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCEITHEBHOM JKU3HHU, TaK U B MPO(PECCUOHATBHON 1eATeIbHOCTH;

3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3I HA €AMHCTBO IPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 Yy4YarOIINXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMUYECKUX peaKiuii, B (GOPMUPOBAHUU U PA3BUTUM MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

ean usyyeHus npeamera « XumMus» 0a30BbIii YPOBEHb

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecriedyeHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUarOIUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBLHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBACHATH W OLICHUBATh SIBICHUS
OKPYXKAIOIIEr0o MHUpA, UCIIOIb3Yysl 3HAHUS U OIBIT, IOJY4YEHHbIC NPU U3yUYECHUU
XUMHH, TPUMEHATh HMX NPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYAOBOM JNEATEIBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHMHYECKHUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

—pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

MecTto yueOHOro npeamera « XMMHUsD> B Y4eOHOM IJIaHE

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

PaGouas mporpamMma BOCHHUTaHHS peanu3yeTcss B paMKax MOJTYJs

«IIKONBHBIAYPOK» Uepe3 JOCTHKEHUE JTUYHOCTHBIX PE3YIbTATOB 00 yUYECHUS
Ha KaXXJIOM YPOKE CY4YETOMCOAECPKAHUSYPOKA.



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOoAaxX MO3HAHUA B XUMHUU. UHUCThIE BelIeCTBa U CMECH.
Crnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTeNbHAsT MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

@u3nuecKne U XMMHUYECKHUE SIBJIICHUS. XMMHUUECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3lioKeHHE THUIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/IelIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOoBaHUE,
BBIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HaAOJIOJIEHHWE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMSI MAaCChl, CO3JaHUE MOJEJIeHd MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — 3jIeMEHT U MPOCTOE
BemlectBo. HaxoxkaeHnue kucimopojna B mpupojie, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenunenuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHui. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosieil. ®duzndyeckue 1 XMMHUYECKUE CBOWMCTBA COJIECH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHUCJIOPOJa, HAOII0IEeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B pacTBOPaX KUCIOT U IIETOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellmne KiIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE M IIEJTOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (HOPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPyIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, Kiaccu(ukanus, TEepUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, a3, (PU3WYECKHUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHUYeCKasl peaKkuusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCMHEHUII B COOTBETCTBHM C IIOJOKEHUEM 3JIeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaiuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacTBYIOIIMX B pPEaKIHMHU BEHIECTB, MO TEIUIOBOMY HddexTy, mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peaknusix. [IoHsITHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMUA BELIECTB C PA3JIMYHBIMU BHUAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW MW COJEM B CBETe MPEJCTaBICHUH 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAHWE BHJICO MAaTEpUalOB), IPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiIoKEeHHs, COCTUHEHUs), paclio3HaBaHNE HEOPraHWYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
u cepbl. XuMHUuYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpoeHue, (U3NYECKHe U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXxane B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOJMYYEHHUSI CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckue cBoiictBa. KpyroBopot azora B npupozae. AMMHUaK, €ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeJCTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
aloTponHeie Moaudukauuu ¢ocdopa, puznyeckne M XUMUYECKHUE CBOICTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJIEpOJ,  aJUIOTPOIIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (Yrojib, NPHPOAHBIA Ta3, He)Th),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHellue CTpouTeabHbIE MaTepuaibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COCAUHECHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJI0JIeHHE Mpu3HaKa e€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEHIETOK anMasza, rpaduta, QysuiepeHa, O3HaKOMJIEHUE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX NPOTEKAHMS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xummudeckux saemeHtoB [l W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl monyyeHus MeTawioB. [loHsATHE O KOppO3WHM METANIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coeauHeHuss Kaublus (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOAOW (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMUCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «Baxuelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpeabl (MpeaenbHas IOoMyCcTUMAast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanmss MEXIpEAMETHBIX CBS3€H NMpPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4YHBIM (DakT, rumores3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CAMHHUIIBI U3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMBbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paciIpeHue OMbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1)maTpMoTH4eCKOro BOCIMTAHUS .

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 O0O0IIEeCTBA, CIIOCOOHOCTH BJIAAETh JTOCTOBEpHOU WH(MOpMaNHeil o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPYyruX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOW JeATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE W IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,
MO3HABATEIbHON, MH(GOPMALMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE



HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHHIO, JHOOO3HATENIbHOCTh, T'OTOBHOCTh U
CIIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpaAICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOKEHUE K TPYAYy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJUBUIYaJIbHON TPACKTOPUH MPOJOJDKEHHS 00pa3oBaHuUs ¢ YU4ETOM JTMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6)3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€J€CO00pa3HOe OTHOIICHHE K NPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP pabdoTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIINUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyNbTYphl, OCO3HaHHUS TJ00aIbHOTO  Xapakrepa
AKOJIOTUYECKUX MpPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHs,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOeE.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha



OCHOBE 3HAHMHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMHYECKUX TMOHITHN (BBIACTSATH MUX XapaKTEepHbIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€PU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUH;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM IpoIllecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHEeTa), KPUTUYECKU OILICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3IMYHbIE METOJBlI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M AaHAIM3UPOBAThL B THpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (Wiad) JHUCKYCCHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbl€ B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU pPa3JIOKEHUs, PpEaKIMU 3aMEIIeHUs, peakiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOP, MAacCOBasi JIOJIsI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHre UX Mo 3JEKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XUMHYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNINYecKasi), KpHUCTaJUIMYecKash pemeTka, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHUMBOJIMKY I COCTaBJIICHUS (POpMYyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpymnmna (b-rpynmna)», Maneie W OOJbIIME MEPUOJbI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O H MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TaKKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIFHON JeATEeIbHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEMIIPOrPaMMbI o0pa3oBaTeibHbIEpPeCyp
II ) bI bl
CBI
Paszgea 1.1lepBoHavyabHbIeXUMHYECKHETIOH S TUS
XuMus — BakHas 00/1aCcTh
1.1 €CTECTBO3HAHUSA U IIPAKTHUECKOU 5 2 bubnmorexa LOK
) p https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YeJI0BEKA
bu6moreka [IOK
1.2 BemectBa ecKuepea 15 1
HICCTBA 1 XHMHUACCKHCEPEAKIIH https://m.edsoo.ru/7f41837c
Hroronopazneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB
bu6mmoreka [IOK
2.1 B .K ! e 00 6
O3AYX. RACIOPOL. LIOHATHE 0D ORCIIax https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.2 B g1 e 8 1
OAOPOAL-LIOHATHE O KHCITOTAX H COTLIX https://m.edsoo0.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 5 1 1 bubmnorexa [TOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 . 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucreMa xumudeckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1 Ilepuoanueckuii 3akoH u Ilepuoanueckas 7 bubnuorexa [IOK



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

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
Memnpene-eBa. CTpoeHuearoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumnueckasi cBsi3b. OKHCIUTETBHO- 8 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hroronopaszery 15 https://m.edsocla_.[ ru/7f41837c
PeszepBHOECBpEMS 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBo U XMMHUYeCKHe PeaKHUH -
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroromopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroronopaznemny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObumecBoHCTEaMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroromnopasznemy 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B aJIbl B )KU3HU 4eJIOBEKA 3 bubmiorexa HOK
' clilectha i Matepi . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubmorera [JOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounuecrBouyacos
Ne
Aara | Jlara DJleKTPOHHBbIeM(PPOBHIEOOPA30BATEIbLHbIED
n/ Temaypoka Bceer | mo 1o
ecypchbl
I 0 miad | ¢akr
y y
Pasznen
1.IlepBoHaYAIbHBIEXMMUYECKHETTOHATHSA
Huctpykrax no Th Ha ypokax Xumuu
[Ipenmet xumuu. Posib XuMHM B KU3HU YEJIOBEKA. 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
[TonsiTHe 0 MeToAax MO3HAHUS B XUMUU
B.IL. Pycckue yuyeHble — XUMUKH 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d227e
N03HABATEJIbHASI BUKTOPHHA
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl B
nabopatopuu U MpUEMBI 0OpaICHUS C 1 bubmuoteka L{OK https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEMY
Uuctele BemecTBa U cMecu. CriocoObl pa3aeneHus
4 . B pasi 1 bubnuoteka I{OK https://m.edsoo.ru/ff0d26ca
cMmecei
[Tpaktrueckas pabota Ne 2 «Paznenenue cmeceit
5 P P le 1 bubnuoteka I{OK https://m.edsoo.ru/ff0d28c8
(Ha mpuUMepe OUMCTKU TOBAPEHHOU COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHUYECKHUE IJIEMEHTHI. 3HAKU (CUMBOJIbI)

7 bu6mmoreka ITOK https://m.edsoo.ru/ff0d2be8
XUMHUUYCCKUX DJICMCHTOB
8 3 [IpocThie U clI0XKHBIEBELIECTBA bubnuoreka [{OK https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYISIPHOCYUCHHE bubmnoreka LIOK https://m.edsoo.ru/ff0d2d50
5 3aK0H MMOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyia. bubnuoreka [{OK https://m.edsoo.ru/ff0d2eae
BaJ'IGHTHOCTI)aTOMOBXI/IMI/I‘ICCKI/IXBHCMCHTOB
6 O .0
11 THOBHTCTIbITA ATONI MAsen, LIHOCHTCb I Butnmorexa ITOK https:/m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsI Macca
7 M
12 ACCOBAL 10TV XUMHHICCROTO SIICMEHTa B bu6mmoreka [IOK https://m.edsoo.ru/ff0d350c
COCIUHCHUN
13 KonunuectBo BemectBa. Mosb. MossipHas macca bubnuoreka [{OK https://m.edsoo.ru/ff0d5230
)] .
14 VISHHACCIIE 1T XHMITICCKHE ABICHIA Bu6mmorexa LIOK https://m.edsoo.ru/ffod37fa
XuMuUecKasi peakius
1 IT
15 pHSHauK 1 ¥ YCTOBHA POTCKAHMA XHMHHCCIHX bu6mmoreka [IOK https://m.edsoo.ru/ff0d3al6
0 peakuit
1 3 . X
16 AKOTL COXPANCHI MACChL BELIECTB. AMMUHCCKHE bubnuoreka I{OK https://m.edsoo.ru/ff0d3b88
1 ypaBHEHUS
1 B
17 PIAHCICHHA KOTMHECCTRA, MACCH! ?CH_IGCTBa 1o bubnuoreka LJOK https://m.edsoo.ru/ff0d5708
2 YpaBHEHUSAM XHMHUYCCKUX pEaKIui
1 K i
18 AACCHPUKANNS XMMUHECKHX Peakiuii bubmnuoreka L{OK https://m.edsoo.ru/ff0d3f34
3 (coenMHEHMS, pa3JIOKEHUS, 3aMEIIICHUs, 0OMEHA)
1 M. B.JI — Y4EHBIN- .
19 OMOTOCOB — YHCHRIH 3HHHKH(3HCMCT bu6mmoreka LIOK https://m.edsoo.ru/ff0d40c4
4 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI
1 K 6ota Nel B
20 OHTPOJIPHAT paboTa 110 TeMe «betectsa 1 bubnuoreka IJOK https://m.edsoo.ru/ff0d4290
5 XUMUYECKHUE PEAKIIUNY
1 B — .C .
21 O3/Ly% 7= CMECD 14308, 1.0CTaB Bo3ilyxa bubnuoteka [{OK https://m.edsoo.ru/ff0d448e

KI/ICJIOpO,Z[ — JJICMCHT U ITPOCTOC BCUICCTBO. O30H



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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B.II. IIpo6s1eMbl 030HOBBIX ABIP, IIYTH UX
peleHnst

du3nuecKkue 1 XMMUUECKHE CBOMCTBA KHCIIOPOa

22 (peaxuu okucienus, ropenune). [lonstue 06 bubnuoreka L{OK https://m.edsoo.ru/ff0d4614
OKCHJIaX
Crnioco0b1 moryue clopojia B J1abopaTo

23 TOCODBI TIOMYHEHIA KHCIOPOAa B JabOpaTopuH Bu6morexa LIOK https://m.edsoo.ru/ff0d497a
Y IPOMBINIIICHHOCTH. [IpuMeHeHre Kuciopo ia
TennoBoit 3 PexT XuMuIecKkoi peaxiumu,

24 MOHATHE O TEPMOXUMUYECKOM YPAaBHEHUH, K30~ U bubnuoreka [{OK https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCSCKUX PEAKITUIX
Tonnuso (HedTh, Yroiab U MeTaH). 3arps3HeHue

03/1yXa, CIocoObI €ero MpeoTBpaIle

25 BosAyxa, it B ST0 TPeAOTEpatieHHA . bu6mmoreka [IOK https://m.edsoo.ru/ff0d4c4a
B.I1L. Okckypeust BupTyaabHas Ha To0obckuii
HeTenepepadaTbIBalOUIUIT KOMOMHAT
[Ipa eckas pabota Ne 3 o teme «Ilomyuenue

26 paiTirieciad pabot O Tene « quv i bu6mmorexa [IOK https://m.edsoo.ru/ffOd4ae2
U coOupaHue KUCIopoia, U3ydeHHE eT0 CBOWCTBY
Bonopon — aneme OCTOE BEIIECTBO.

27 AOPOA T SJICMEHT H [IPOCTOE BEIECTB Bu6muoreka LIOK https://m.edsoo.ru/ffod4ddo
Haxoxnenue B mpupoe
o €CKHe €CKHe 7 .

28 MSHACCRAC 1 XUMHITECKAC CBOMCTE BOAOPOAd Bu6miorexa LJOK https://m.edsoo. ru/ff0d4ddo
[Ipumenenue Bogopoa

29 [ToHsiTHE O KUCIIOTAX U COJISIX bubnuoteka [{OK https://m.edsoo.ru/ff0d50d2

30 CrniocoOsl motyueHust BOAOPOa B 1abopaTopuu bubmuoreka L{OK https://m.edsoo.ru/ff0d4ddO
[Ipaktuueckas pabota Ne 4 o teme «llomyyenue

31 p P }iq bu6mmoreka LIOK https://m.edsoo.ru/ff0d4f42
1 coOupaHue BOJOPOa, U3YUYEeHHE €ro CBOMCTBY

32 MonspHblil 00bEM ra3oB. 3akoH ABOTapo bubnuoreka LIOK https://m.edsoo.ru/ff0d542e
Brruncnenust 00bEMa, KOIMUeCTBa BellecTBa ra3a

33 10 €r0 U3BECTHOMY KOJIMYECTBY BEILECTBA UIIH bubnuoreka LIOK https://m.edsoo.ru/ffod55a0

00BEMY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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Beruncnenus 006EMOB ra30B M0 ypaBHEHHIO

34 peakiy Ha OCHOBE 3aKOHA O0BEMHBIX bubnmoreka [{OK https://m.edsoo.ru/ff0d5708
OTHOIICHHI Ta30B

35 du3nyecKrue U XUMUYECKHUE CBOMCTBA BOJIBI bubmnoreka LIOK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 MHAUKATOpaAX bubnuoteka [{OK https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblleHHbie 1

37 HEHaCBILEHHbIE PACTBOPHI. MaccoBas 101 bubnuoreka [{OK https://m.edsoo.ru/ffod5b40
BEIL[ECTBA B PaCTBOPE
[IpaxTueckas padota Ne 5 o Teme

38 «[IpuroToBIICHNE PACTBOPOB C ONPEIACIEHHON bubmmoreka [{OK https://m.edsoo.ru/ff0d5eba
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA»

39 KonponsHas padota Ne2 1o reme «Kucnopoa. Bu6miorexa LIOK https://m.edsoo.ru/ff0d6342
Bopopona. Bona»

40 Oxkcuapl: cocTaB, KiaccuuKkaus, HOMEHKIaTypa bubnuoteka [{OK https://m.edsoo.ru/ff0d664e

41 Hostyserne 1 XAMHYECKHE CBOHCTBA KHCITOTHBIX, bu6mmoreka IIOK https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB

42 OcHoBaHms: COCTaB, KIaCCHpHKANNA, bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [TonydyeHue u XUMHUYECKHE CBOMCTBA OCHOBAHUH bubnuoteka [{OK https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, knaccuduxarus,

44 HOMEHKJIATypa bubnuoreka LIOK https://m.edsoo.ru/ffOdfee2

45 [lonyuenue u XuMU4eCKUE CBOMCTBA KUCIIOT bubnuoreka LIOK https://m.edsoo.ru/ffOdfee2

46 Conu (cpenie): HOMeHKHaT}ipa’ crioco0u bubmmoreka [{OK https://m.edsoo.ru/00ad9474
MOJTy4eHUs, XHMUYECKUE CBOMCTBA
IIpakTtuyeckas pabora Ne 6. Pemenue

47 SKCIIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «OCHOBHbBIE bu6mmoreka LIOK https://m.edsoo.ru/00ad9b7c

KJIaCCbhl HCOPraHNYUCCKUX COE€OUHECHUI
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48

['enernueckas cBsi3p MEXKy KJaccaMHu
HEOPraHWYECKUX COCIMHEHUI

bu6muoreka ITOK https://m.edsoo.ru/00ad9a50

49

O00011IeHME U CUCTEMATU3aALMI3HAHUI

bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2

50

KonTponsHas padora Ne3 mo teme "OCHOBHBIE
KJIaCChl HEOPTraHUYECKUX COCTMHEHUM"

bu6mmoreka LIOK https://m.edsoo.ru/00ad9ela

51

A =

[lepBbie MONBITKY KJIACCU(PUKALUN XUMUUYECKUX
aneMeHTOB. IIoHsATHE O rpynnax cXoaHbIX
JJIEMEHTOB

bubnuoteka [{OK https://m.edsoo.ru/00ad9ffa

52

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYeCKuX 3yemenToB JI. W.
MenneneeBa

B.II. BupryaasHnas 3kckypcust B mysei [I.H.
MenpeneeBa

bubnuoteka [{OK https://m.edsoo.ru/00ada52c

53

[lepuoapl, TpyMIIbI, MOATPYIIIBI

bu6mmoreka IIOK https://m.edsoo.ru/00ada52c

54

Crpoenne atomoB. CocTaB aTOMHBIX SIIED.
N3oTonet

bu6mmoreka IIOK https://m.edsoo.ru/00ada342

55

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoauueckoit cucrtemst /1. U.
Meunpeneena

bu6mmoreka LIOK https://m.edsoo.ru/00ada6bc

56

XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA IO €ro
noJjioxxeHuto B [lepuoanueckoii cucreme /1. 1.
Menneneesa

bubnuoteka [{OK https://m.edsoo.ru/00ada824

57

3nauenue [lepuoanueckoro 3akoHa JUist pa3BUTHS
Hayku U npaktuku. 1. 1. MenneneeB — yd€HbIN,
MeJaror ¥ rpaXxJaHuH

bubnuoteka I{OK https://m.edsoo.ru/00ada96e

58

QHCKTpOOTpI/IHaTCJ'ILHO CTbaTOMOBXHUMHYCCKUXDJIC
MCHTOB

bubmuoteka [{OK https://m.edsoo.ru/00adaab8
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59 2 HMoHHasgXUMHYECKASICBSI3b 1 bub6munoteka LIOK https://m.edsoo.ru/00adac34
60 3 KoBaneHTHasnoIspHAIXUMUYECKAACBSI3b 1 bubmuoteka L{OK https://m.edsoo.ru/00adaab8
61 4 KoBanenTHasHENONSIpHAIXUMUYECKAACBSI3b 1 bubnuoreka [{OK https://m.edsoo.ru/00adaab9
62 5 CTeleHbOKHUCIICHUS 1 bubauoreka LIOK https://m.edsoo.ru/00adae28
63 6 OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIEPEAKIITT 1 bubnuoreka L{OK https://m.edsoo.ru/00adb076
64 7 OKHCIUTENU U BOCCTAHOBUTEIH 1 bubnuoteka [{OK https://m.edsoo.ru/00adb076
g5 | 8 | Komrpombmas padora Ned no eme «Crpoerme 1 Bu6mioreka LIOK https://m.edsoo.ru/00adb486
aToMa. XMMHUYECKasi CBSI3b
1 [ICX5 J.U. MenneneeBa
66 XUMHUYECKHE CBA3U.XUMHUYCCKHE CBOMCTBA XUM 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb33c
BEIIIECTB OCHOBHBIX KJIaCCOB
67 KonTponbHas pabota 3a Kypc 8 kiiacca 1 bubnuoreka [{OK https://m.edsoo.ru/00ad9cb2
68 K?Iggffe’me M CHCTCMATH3ALNS SHAHMI 32 Kkype 8 | Bu6miorexa LIOK https://m.edsoo.ru/ffod61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KonuyecrBouacos
Ne aTa ata
Bcer A A DuieKTpoHHbIenu¢ poBbIeoOpa3oBaTeIbLHBIEpECYP
n/ Temaypoxa o o
0 ChI
I IUIaH daxr
y y

Pa3nes 1.BemecTBo u xuMuuyeckue peakuuu — 17 4

[ToBTOpEHue u yriydiieHne 3HaHUN OCHOBHBIX pa3JieNioB Kypca 8 kinacca — 5 9

1 [Tepuonnueckuii 3akoH. [leprnoanueckas

1 cUcTeMa XUMUYEeCKUX deMeHToB /1. U. 1 bubnuoteka [{OK https://m.edsoo.ru/00adb59e
MenneneeBa
2 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubnuotexa [{OK https://m.edsoo.ru/00adb6b6
MEepHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa

1 bu6mmoreka IIOK https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEIECTB

4 Bunnl xumuueckoii CBSI3U U THIEI
4 A . 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbac6
KPUCTAJUTMYECKUX PEIIETOK

5 KontponbHas padorta Nel o teme
5 «[ToBTOpeHue u yrnyOneHue 3HaHHMA 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiaccay

OCHOBHBIC 3aKOHOMCPHOCTH XUMHUUYCCKUX peaKHI/Iﬁ —4q

1 Kinaccudukanus XuMUuecKuX peakiiui 1mo
Pa3IUYHBIM MPU3HAKAM

6 1 bubmuoteka I{OK https://m.edsoo.ru/00adbcb0

2 IToHATHE O CKOPOCTU XUMHUYECKOHN
7 peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1 bubmmoreka [{OK https://m.edsoo.ru/00adbe9a
reTepPOreHHBIX peaKIusIX



https://m.edsoo.ru/00adb59e
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ITonaTrue o XUMHUUECKOM paBHOBCCHUU.
@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh

8 . 1 bubnuoreka LIOK https://m.edsoo.ru/00adc28c
XUMHUUCCKOU peaKHI/H/I U TTIOJIOKCHUC
XUMHUNUCCKOTO paBHOBeCI/Iﬂ
4| 0 -
9 KHCIHTCIBHO 1 Bu6morexa LIOK https://m.edsoo.ru/00adcade

BOCCTAHOBUTCJIbHBICPCAKIIU N

DneKTpoaUuTHYECKas Juccoluanus. XUMHUECKUEe peakllii B pacTBopax — 8 4

10 | 1| TeopusonektpornTiieckoit pccounamt. |y Bu6miorexa [JOK https://m.edsoo.ru/00adcds8
CunbHBIC U CITA0BIC AIEKTPOJTUTHI
11 HoHHbIEypaBHEHUApEAKIINI 1 bubnuoreka L{OK https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE MpeACTaBICHUI 00 1 bubnuoreka [{OK https://m.edsoo.ru/00add5d8
ANEKTPOJIATHICCKON TUCCOITUAITTT
4 XUMUYECKUE CBOMCTBA COJIEH B CBETE
13 MpEeACTaBICHUH 00 AIEKTPOIUTHUECKON 1 bubnuoteka I{OK https://m.edsoo.ru/00add8b2
JTCCOLIUAITAN
14 [TonsaTue o ruaponusecosnen bu6mmoreka IIOK https://m.edsoo.ru/00add9d4
15 O06o001IcHNEe B CHCTEMAaTH3alUsI3HAaHU T bu6mmoreka LIOK https://m.edsoo.ru/00addd12
16 lpaxruteckas pabora Ne 1. «Peene 1 Bu6muorexa LIOK https://m.edsoo.ru/00addbfa
IKCIEPUMEHTAIBHBIX 32134
8 KounTtponsnas pabora No2 mo teme
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS. 1 bu6mmoreka LIOK https://m.edsoo.ru/00addecO

XUMHYECKHE pC€aKuu B PaCTBOPAX»

Pa3zpen 2.HemeTasIbl M UX COeTUHEHHS — 25 4

OO11ast xapakTepucTUKa XMMHYeckuX 37eMeHTOB VIIA-rpynmsl. ["anorens: — 4 4

1 00 .
18 Has XapaKTepI:ICTHKa raioreros 1 bubnuoteka I{OK https://m.edsoo.ru/00addfe2
XYMUYECKUE CBOMCTBA HA TIPUMEpPE XJI0pa
19 2 XnopoBojopoa. CoJisiHast KUCIIOTA, 1 bub6munoteka LIOK https://m.edsoo.ru/00ade104
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XUMUYECKHE CBOMCTBA, MOTYUYCHHE,
MIPUMEHEHUE

20

[Ipaktuyeckas padora Ne 2 o reme
«IlomydeHune CONAHOMN KUCIOTHI, U3y4EHUE
€€ CBOMCTB»

bu6mmoreka IIOK https://m.edsoo.ru/00ade348

21

Brruucnenus mo ypaBHEHUSIM XUMHUUYECKHX
peaKIuii, eclivi OJIMH U3 PEareHTOB JaH B
n30BITKE

bubnuoteka [{OK https://m.edsoo.ru/00ade488

OO01as xapakTepucTuka XuMuieckux aneMeHToB VIA-rpynmnsl. Cepa u €€ co

equHeHns — 6 4

22

1

OO6mrast xapakTepucTuka 31eMeHToB VIA-
TPYHITBI

1

bubnuoteka [{OK https://m.edsoo.ru/00ade64a

23

AnnoTponHbie MOIU(UKALIUN CEPBHI.
Haxosxnenue cepsl u €€ coeTMHEHUH B
npupoje. XUMHUYECKUECBONCTBACEPHI

bubnuoteka [{OK https://m.edsoo.ru/00ade64a

24

CepoBonopo, cTpoeHue, pu3ndeckue u
XUMHUYECKHE CBOMCTBA

bu6mmoreka IIOK https://m.edsoo.ru/00ade802

25

Oxcuppl cepbl. CepHas KUCIIOTA,
(uznyecKkue 1 XuMHUYEeCKHE CBONCTBA,
MIPUMEHEHHE

bu6mmoreka LIOK https://m.edsoo.ru/00adea28

26

XUMUYECKUE pPeaKlnu, JIeXkKaIIle B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOoco0a MoTydeHus
CEpHOM KUCIOThL. XUMHUYECKOE
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEJIMHEHUSIMU CEpBI

bubmuoteka I{OK https://m.edsoo.ru/00adec8a

27

Brruncnenue MaccoBoil 10J1M BBIXO/1a
MPOIYKTa peaKkuu

1

bubnmuoteka I{OK https://m.edsoo.ru/00adec8a

OO11ast xapakTepUCTHKAa XMMHYECKHX 3JIeMeHTOB VA-Tpynnbl. A30T, ¢pochop 1 ux coenuHeHus — 7 4

28

1

OO11ast xapakTepUCTHKA JIeMeHTOB VA-

1

bubnmuoteka I{OK https://m.edsoo.ru/00adeea6
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rpynmsl. A30T, paclipoCTpaHEHUE B
npupoje, Gu3ndeckue U XUMHYECKHIE
CBOICTBA

29

AmMHaK, ero GU3NIeCKue 1 XUMUYECKHE
CBOMCTBA, ITOJIy4CHHUE U IPUMEHEHUE

bu6mmoreka LIOK https://m.edsoo.ru/00adf004

30

[Ipaktuyeckas padora Ne 3 o reme
«[TonydeHne aMmmMuaKa, U3y4eHUe ero
CBOMCTB»

bu6mmoreka LIOK https://m.edsoo.ru/00adf180

31

A3oTHas KucioTa, e€ pusnueckue u
XUMUYECKHE CBOMCTBA

bubnuoteka [{OK https://m.edsoo.ru/00adf306

32

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHMUS B KAYE€CTBE MUHEPATbHBIX
yaoOpeHuit. XuMHUUYECKOe 3arpsi3HeHUE
OKpYXaIoIEel cpeibl COEAMHEHUSIMU a30Ta

bu6moreka [IOK https://m.edsoo.ru/00adf518

33

docdop. Oxcua pocdopa (V) u
dhochopHas kucinoTa, GU3NIECKUE U
XUMUYECKHE CBOWCTBA, TMOTyYCHHE

bu6mmoreka LIOK https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue GocdaToB B Ka4eCTBE
MHHEPAJIbHBIX YI00pEeHUH. 3arps3HeHHIE
MIPUPOIHOM cpenbl hochaTamMu

bu6mmoreka LIOK https://m.edsoo.ru/00adfc20

OO01as XxapakTepuCcTUKa XUMUYECKUX dM1eMeHTOB |V A-rpynmbl. Yriaepoa u KpeMHHM U UX COeIMHEHUS — 8 1

35

1

VYrnepos, pacnpocTpaHeHue B IpUpo/IE,
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA

1

bubmuoteka I{OK https://m.edsoo.ru/00adfd9c

36

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOICTBA. JKOJIOTHUECKUE
MpoOJIeMBbl, CBSI3aHHBIE C OKCHIOM

yriepoaa (1V)

bubnuoteka I{OK https://m.edsoo.ru/00adfebe

37

YromnpHasg KUCIOTa U €€ COJIN

bubmuoteka [{OK https://m.edsoo.ru/00ae006¢c
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38

[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.
KauecTtBeHHas peakuys Ha kapOoHaT-HOH"

bu6mmoreka ITOK https://m.edsoo.ru/00ae027e

39

[lepBoHauanbHbIE TOHATHSA 00
OPraHMYEeCKHUX BEIIECTBAX KAK O
COCIMHEHMSAX Yriepoa

bu6mmoreka LIOK https://m.edsoo.ru/00ae054e

40

Kpemuuii u erocoenHeHus

bubnuoteka [{OK https://m.edsoo.ru/00ae080a

41

[IpaxTnueckas padota Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxnennine HeMeTaJlIbl i UX
COEIMHEHUS

bubnuoteka [{OK https://m.edsoo.ru/00ae0bf2

42

KonTponbnas pabora Ne3 no teme
«Baxuenme HeMeTauIbl U UX
COEIMHEHUS

bubnuoteka [{OK https://m.edsoo.ru/00ae0el8

Pa3nen 3.MeTtaibl M UX coeqnHenus — 20 9

OO0I1MecBONCTBAMETAILIOB — 4 4

43

1

OO61as XxapakTepUCTUKA XUMUYECKUX

3JIEMEHTOB — METaJUI0B. MeTtamnnueckas
CBSI3b M METaJNINYecKasi KpUCTAJUINYECKast
pemérka. PU3NYECKUECBONCTBAMETAIIIOB

bu6mmoreka LIOK https://m.edsoo.ru/00ael03e

44

XUMUYECKUE CBOWCTBA METAIIJIOB.
DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUM
METaJJIOB

bubnuoteka [{OK https://m.edsoo.ru/00ae1156

45

OO61ue crnocoObl MOTYYeHHS METAJIOB.
CrnnaBel. BerancneHus mo ypaBHEHUSIM
XUMHYECKUX PeaKIUid, eCIU OJHH U3
pEareHToB COJEPKUT MPUMECH

bubnuoteka I{OK https://m.edsoo.ru/00ae1156

46

Ilonsatue o KOPpPO3UUMETAIIIOB

bubnuoteka I{OK https://m.edsoo.ru/00ae1278
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Baxuetimme MeTajuibl U UX COSTUHEHUI — 16 4

47 1 [leno4yHBIEMETAILIBI bubnuoreka I{OK https://m.edsoo.ru/00ael14b2
48 2 Oxcupl U TUIPOKCH/IBI HATPUS U Kallus bubnuoreka [{OK https://m.edsoo.ru/00ael4b2
49 3 ?;Z:;;;gemﬂmme METAILIRL — KaIbHiH bubmnoreka LIOK https://m.edsoo.ru/00ael15e8
50 Baxuenmmecoe TMHEHUSIKATBITUS bu6mmoreka [{OK https://m.edsoo.ru/00ael5e8
51 5 O06o01eHre U cucTeMaTru3alus 3HaHUH 1o
teme [llenoynbie MeTaIbI
52 6 HKECTKOCTS BOZEL H CTIOCO6H €€ bu6mmoreka [IOK https://m.edsoo.ru/00ae1886
yCTpaHCHUS
7 [IpakTnueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 bu6mmoreka [IOK https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 8 ATOMUHHK bu6mmoreka IIOK https://m.edsoo.ru/00aelc64
55 o AMOTEPHBIC CBOHCTBA OKCHA 1 bu6mmoreka IIOK https://m.edsoo.ru/00aelc64
THUAPOKCH]IA
56 (1) Kenezo bu6mmoreka LIOK https://m.edsoo.ru/00ae1d86
57 L Oxenytet, runpoxenel i conm xenesa (11) n bu6mmoreka LIOK https://m.edsoo.ru/00ae35e6
1 xenesa (1)
58 1 O000111eH1E U CUCTEMATHU3AIIMs 3HAHUH 110
2 teMe OKCHUIBI, THAPOKCH/IBI
1 [IpakTuueckas paborta Ne 7. Pemenue
59 3 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME bu6mmoreka [{OK https://m.edsoo.ru/00ae3de8
«BaxuHeimme MeTaubl ¥ UX COSIMHEHUSD
1 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
60 4 peakiuii, eciii OIMH U3 PEareHTOB JaH B bu6mmoreka LIOK https://m.edsoo.ru/00ae1750

HU30BITKE UIIH COACPIKUT MMPHUMECH.



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Briuncienns MmaccoBOU 10U BBIXOJA

1
61 1
) MPOAYKTA pPEaKIHU
62 1 KonTtposneHas padota Ne4 mo teme 1
6 «BaxHeie MeTaJljibl U UX COCAUHECHU S
Pa3nes 4. Xumus u okpyxarmomas cpega — 3 4
BCHIGCTBa 1 MaTCpHrajibl B )KU3HU YCIIOBCKA 34
1 B i
63 CHICCTBA 1 MATCPHAIILL B TIOBCCAHEBHOH 1 bubmuoreka I{OK https://m.edsoo.ru/00ae3f50
KU3HU YeJIOBEKa
2 X i
64 HMHACCROCIArPASHEHNCORpYHATOTIEnepe 1 bu6mmoreka [IOK https://m.edsoo.ru/00ae4270
bl
3 P
65 OJIb XHMUH B PEICHHH SRONOTHHCCIIX 1 bu6mmoreka [IOK https://m.edsoo.ru/00ae4270
npooieM
PesepBHbIe ypoku — 3 4
X
66 muvmqecme STCMCHTEL HX COCAHHCHIWA H 1 bu6mmoreka IIOK https://m.edsoo.ru/00ae0d0a
CBOMCTBa
K 0 i
67 OHTPOJIEHAA PADOTA 33 IYPC OCHOBHOH 1 bubnuoteka [{OK https://m.edsoo.ru/00adb33c
ITKOJIBI
IT
68 CPHOAIHECKAZ CHCTEMA XHMHIICCKHX 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
AJIEMEHTOB.
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




