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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XHMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOoBaHUN K pe3yibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTenbHOI MporpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus, IPEICTABICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHOM paboyeil MmporpaMmbl
BOCIUTAHUSA U C YUYETOM KOHIEMIUK MPENoAaBaHusi yaeOHOro mpeamMera « XuMush)
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MpEACTaBICHHE O LENsAX, OOIeld CTpaTeruu
oOy4eHHs, BOCHUTAHUS U Ppa3BUTUS OOYYAIOIIUXCS CpEACTBAMHU Yy4eOHOTO
npeamerTa, yCTaHaBJIUBAET 00s3aTeNbHOE MIPEAMETHOE coJiep>KaHue,
MpeayCMaTpUBaeT paclpe/ie]IeHue €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM [porpaMMbl IO XHUMHH, OIpPEIETseT KOJUYECTBEHHBIE W
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEN0BATEIbHOCTh  M3YYEHHS] XUMHUHA C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro Mpoliecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydyaromuxcsi, OMNpenenseT BO3MOXKHOCTA MpeaMeTa  AJid
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHus, a Takxke TpeOOBaHUU K
pe3ynbTaTamM 00y4YEHUsI XMMHUU Ha YPOBHE II€JIe W3Y4YEHUS MPEeMEeTa U OCHOBHBIX
BHUJIOB Yy4Y€OHO-TIO3HABATENBHON JAESATENBHOCTH OOYYarOUIErocs IO OCBOEHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XUMHUHU CIYXKUT OCHOBOM st (OpPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpejaCTaBICHUN O MaTEPHAILHOM €IWHCTBE MHPA, BAXKHYIO
posib urpart (HopMUpyeMbIe XHUMHEH MPEICTABICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEUICHUs TI00aTbHBIX
Mpo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPrEeTUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 31PaBOOXPAHECHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaJiM3allid  BO3MOXXHOCTEW Ui CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYphI IMYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMHUPOBAHKNE MBIITUICHUSI K TBOPUYECKUX CTIOCOOHOCTEMH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B MPO(HEeCCUOHATBLHOM e TeIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHHS, 3aKIaJbIBAE€T OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SBJISETCS OTBETCTBECHHBIM
3TarnoM B GOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPaMOTHOCTH O0yYarOIIUXCS;



croco0CTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
-Hay4HbIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
o0pa3oBaHUE O0yJArOITUXCS.

JlanHble HampaBiieHHsT B OOYYEHUH XUMHUHU O0ECHEeuMBAIOTCS CIEIM(PUKON
colepkaHusi  y4yeOHOro  TpeIMeTa, KOTOpBIM  SIBIsETCA  NeAaroruuyecku
a/JIaITHPOBAHHBIM OTpakeHHEeM 0a30BOIl HAYKH XUMHHU Ha OMpPEEIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIUMHUCS CUCTEMbl TNEPBOHAYAIBHBIX MOHSTHH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHUU M HEKOTOPBIX OTACNIBHBIX 3HAYMMBIX IOHSTHI
OPTraHUYECKON XUMHHU.

CrpykTypa coaepxaHHsl IpOorpaMMBbl 10 XMMHUU C(OPMHpPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoAa K e€ mzydeHuro. CoaepixaHue CKIAJbIBAETCA M3 CHUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHI O XUMUYECKON
peakuuu. O0e 53TU CHUCTEMBbl CTPYKTYpHO OPraHM30BAaHbl MO MPUHLUITY
[IOCJIEOBATEIBHOTO PAa3BUTHSl 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUM
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona JI. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHUMMU;

— YY€HHUS O CTPOEHUU aTOMa U XUMHUYECKOW CBA3H;

— TPEACTaBICHUA 00 BJIEKTPOJUTUYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBOpax.

Teopernueckue 3HaHUSI pacCMaTPUBAIOTCA HA OCHOBE 3MIUPUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEN0BATEIBLHO OT OJHOIO
YPOBHS K JApPYyromy, BBINOJHAS (QYHKIUM OOBSCHEHUS W MPOrHO3MPOBAHUS
CBOMCTB, CTPOEHHUS W BO3MOXHOCTEHW MPAKTHYECKOTO0 NMPUMEHEHHSI U MOJYyYEHHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIAIONIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOW NpPHUPOABI, LIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHUIO H
METOJaM IO3HaHWA B Hayke. M3ydeHue XUMUU NPOUCXOAUT C IPUBICYEHHUEM
3HaHUU W3 paHee M3YyYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaroluumil Mupy,
«buonorus. 5—7 knacce» U «Pu3nKa. [ KIACC».

[Ipy wu3ydyeHUH XUMHUU TNPOUCXOJUT (POPMHUPOBAHME 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NESATEIbHOCTH YeJIOBeKa U KaK OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBHI.
3amaua y4eOHOTO TpeIMeTa COCTOMT B (DOPMHUPOBAHMHM CUCTEMBI XUMHUYECKUX
3HAaHUN — Ba)KHEWIMX ()aKTOB, MOHITHH, 3aKOHOB U TCOPETHUCCKUX IMOJIOKCHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOI0 XapaKTepa, sA3blKa HAYKH, B



OpUOOIIEHMM K Hay4YHbIM METOJIaM TIO3HAHUS TNPU U3YYEHUH BEIECTB U
XUMHUYECKUX PEaKIHid, B (OPMHUPOBAHUHN M PA3BUTHUU MMO3HABATEIBHBIX YMEHUHN H
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOW M y4eOHO-MCCIIEN0BATEIbCKON
JESTeIbHOCTH, OCBOCHHM MpPaBHJ 0€30MacHOro oOpalleHusi C BEIIeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipu M3yyeHUU XMMHUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HaUYEHUE MPUOOPENH TaKUe 1IeJIH, KaK:

— (opMupoBaHME HWHTEUIEKTYaJbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO PELICHUH,
CIIOCOOHO aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJeHHOCTb OOy4Y€HHS Ha CHUCTEMAaTHYeCKoe MpHOOIIeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW ITO3HABATENHHOW NEATEIHbHOCTH, HAyYHBIM
MEeTOJlaM MO3HaHUs, (OPMUPYIOIIUM MOTHBALUIO W Pa3BUTHUE CIOCOOHOCTEH K
XUMUHY;

— obecrnieyeHre yCJIoBUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OMbITa PA3HOOOPA3HOW JEATEIBHOCTH, MO3HAHUS M CAaMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHLMH), UMEIOIMIMX YHHMBEpPCAJIbHOE 3HAU€HUE IS
pa3IMYHbIX BUIOB JICATEIBHOCTH,

— (opmupoBanue o00mel (QYHKIMOHAIBHOM H  E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4HCI€ YMEHUH OOBICHATb U OLEHUBATh SIBJICHUS
OKpPY>KaIOILIEr0 MHpa, MCIOJb3Yys 3HAHUS U OIBIT, MOJyYEHHBIE NPU H3YyUYECHUU
XUMHH, TPUMEHATh MX NpPU PELUICHUH MNpoOJeM B TOBCEJHEBHOM XU3HU U
TPYAOBOM AEATEIBHOCTH;

— (¢opMupoBaHHE Yy OOy4YalOIIMXCS TYMaHUCTHMYECKHUX OTHOILIEHUH,
MOHWMAHUSA IIEHHOCTH XHWMHYECKUX 3HAHUN I BBIPAOOTKH HKOJIOTUYECKU
L[E€JIECOO0PA3HOr0 MOBEACHHUS B OBITY W TPYIAOBOM JEATEIBHOCTH B LIEJSAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOUIEH MPUPOAHON CPEbl;

— pa3BUTHE MOTHUBAIIMUM K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOCHHS OOILIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIIL M HAMPaBICHHOCTH JaJIbHEUIIETo
00yueHwus.

OOmiee dYWCIO dYacoB, OTBEAEHHBIX [JJIS HM3yYeHUS XUMHUW Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanmsi, coctaBiseT 136 yacoB: B 8 kimacce — 68 gacos (2
yaca B HeJemo), B 9 kimacce — 68 yacos (2 yaca B HEEIO).



COILEP KAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKHE TOHSITHS

[Ipeamer xumuu. Poilb XUMHUM B JKU3HM YeJIOBEKa. XUMUSI B CUCTEME HayK.
Tena u BemecTBa. PuU3NUYECKHE CBOMCTBA BEIIECTB. ATrpEraTHoe COCTOSIHHUE
BemiecTB. [loHATHE O MeTollax MO3HAHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHusi cMecen.

ATOMBI W MOJEKYJIbl. XUMHUYECKUE »HieMeHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckas ¢Gopmyna. BaneHTHOCTH aTOMOB XHMHYECKHUX JJEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAass aTOMHas Macca.
OTtHOocHTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHHUHU.

KomnuectBo BemectBa. Monb. Mosnsipas Macca. B3auMocBsi3b KOJIMUECTBA,
Macchl M 4YHCIAa CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHCHUH.

@u3NYECKUE U XUMHUYECKUE ABJICHUSA. XUMUYECKAsl peaklus U €€ IPU3HAKU.
3aKOH COXpAaHEHHs MacChl BeEIIEeCTB. XUMHUeckue ypaBHeHusa. Kiaccudukanus
XUMUYECKUX peaKIui (COeUHEHHUS, pa3JI0OKEeHHUS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBWiaMu pabOThl B JabOpaTopuu M
npuémMamMu oOpallieHus ¢ Ja0opaTOPHBIM 00OPYIOBAaHHUEM, U3YUYEHHE U ONMUCAHUE
(¢u3nuecKuX CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOJIIOJEHUE
¢usnueckux (MaBJIeHUE BOCKA, TasHHE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUTICHWE W KOHACHCAIUS BOJbI) U XUMUYECKUX (TOPEHHE CBEYHU, MPOKATMBAHUE
MEJIHOM MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOMN) SIBICHUN, HAOII0/ICHUE U
OMMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCJIOTHI C XJOPUIAOM Oapusi, pa3iokeHUe THIPOKCUAA
meau (1) mpu narpeBanum, B3auMoaeiicTBue xemne3a ¢ pactBopom conu meau (II),
M3y4eHUE CIOCOOOB pa3/ieJICHUs CMECEH: C TOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BBITIApUBaHUE, TUCTUJUISAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKA MOBAPEHHOMN
coiid, HAONMIOJIEHWEe U  OMNHCAaHUE  PE3yJbTaTOB  MPOBEACHHS  OINbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsSI MacChl, CO3JaHUE MOJIENIEd MOJIEKYI
(1IapocTepKHEBBIX ).

BaxHelue npeacTaBuTe/Id HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kucimopos — 31€MEHT UM MpocToe
BelecTBO. Haxoxaenue kuciopoaa B mpupojae, (GU3MYECKUE U XUMHUYECKHUE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenune kuciopoga. CrocoOb!



MOJIYYCHHsS] KUCIopoJa B JabopaTopud U MPOMbBINLIEHHOCTH. KpyroBopoT
Kucnopoa B mpupoje. O30H — alyIoTporHas MoIupUKaIMs KUCIOPOa.

TernoBolt 3(PeKT XUMHUYECKOW peakIu, TEePMOXMMHYECKUE YpPaBHEHMS,
9K30- M DHHAOTEPMHYECKHE peakUuuH. TOIUIMBO: Yroiab W METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — snemeHT M mnpocroe BemecTBO. Haxoxaenue Bogopoma B
npupose, (Qusnyeckne W XUMHYECKHUE CBOWCTBA, TMPHUMEHEHHE, CITOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipubiii  00EM Ta30B. PacuéTbl MmO XUMHUYECKUM ypaBHEHUSIM.

dusnueckue cBOKWCTBA BoAbl. Boxa kak pactsopurens. PacTBopsl.
HacepimieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBaHUA.
Posib pacTBOpOB B IpupoAE U B KU3HU 4YeJIOBEKA. KpyroBOpOoT BOJABI B MPUPOJIE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OUMCTKA TPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcuabl. Kiaccudukarus
OKCHUJIOB:  cojeoOpasyionue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oOkcuaoB. Puznyueckue W XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHWM: IIETOYM U HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PHU3WYECKHME W XMMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHnne ocHOBaHUN.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. Ousznueckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTn MetamuioB H. H. bekerosa.
[lony4yeHue KUCIOT.

Comu. Homenkiarypa coneil. @u3znueckue U XMMUYECKUE CBOMCTBA COJICH.
[Tonyuenue comnen.

['eneTnyeckas CBs3b MEXKAY KJIIACCAMH HEOPTAHUYECKUX COCTMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIICIICHUE COAEPkKAHMS KUCIOPOIa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacrno3HaBaHME W H3YyYEHHUE CBOICTB KHUCIOpOJa, HAOII0IEHUE
B3aUMOJICCTBUSL BEIIECTB C KHUCIOPOJOM U YCIOBUSL BO3HUKHOBECHHUS H
MpeKpamieHuss ropeHus: (mokapa), O3HaKOMJICHHME C oOOpasllaMH OKCHIOB U
OMHCAaHUE WX CBOWCTB, TOJIYYCHHE, COOMpaHHWE, pACMO3HABAHMEC U W3Y4YCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojeicTBrue Boaopoaa ¢ okcumoM meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BHUACOMATEPHAIORB), HAOIOACHUE 00Opa3Il0B BEIIECTB
KoJau4yecTBOM 1 MoJb, HCClenoBaHME OCOOCHHOCTEW pAcCTBOPEHHS BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA, B3aMMOJECUCTBUE BOABI C METAJLUIAMU
(HaTpueM M KanblmeM) (BO3MOXKHO HMCIOJIb30BaHHE BHUACOMATEPHAIIOB),



UCCIIeIOBAaHUE O0Opa3I0OB HEOPraHMYECKUX BEIIECTB Pa3UYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUSI OKPaCKH MHAMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydeHne B3ammozcicTBus okcuga Memu (II) ¢ pacTBopoMm cepHOW KHCIOTHI,
KUCJIOT C METajulaMH, PEAKIMN HEUTpAIU3alUU, TOJYYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHUE OJHOIO0 METauia JPyTMM M3 PacTBOpa COJIHU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad Mo TeMe «BaXHeWIne KiIacChl HEOPTraHUYECKUX
COCJIMHECHUIY.

Iepuonuueckuii 3axkoH U Ilepuoamyeckass cucreMa XMUMHYECKHX
ieMeHnToB JI. HU. MenaeneeBa. CrpoeHue aToMoB. XHMHYECKasi CBSA3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCH(PUKANNA XHUMHYECCKUX dJIeMEeHTOB. [loHsTHE O
rpyImnax CXOAHBIX OAJIEMEHTOB (IIEJOYHbIE U IIEJIOYHO3EMEIbHBIE METaJUIbl,
rajioreHbl, HHEPTHBIC Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(POTEpHBIC OKCHIBI
Y TUJIPOKCHUIBI.

[Teprnonnueckuit 3akoH. [leproanyeckas cucTreMa XUMHUYECKUX 3JIEMEHTOB /.
N.  MenpeneeBa.  Koporkonepuonnas W JUIMHHONEPHUOIHAS (bopmbl
[lepuoanueckort cucreMbl xXuMudeckux 3nmeMeHToB . M. MenneneeBa. [lepuobl
u rpynmbl. OU3NYECKUNA CMBICI IOPAJAKOBOTO HOMEpPAa, HOMEPOB IEpUOJA U
TCPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAnep. M3oTonsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aToMOB mepBbIXx 20 XHUMHYECKHX  DIIEMEHTOB
ITepuonnueckoun cucrembr JI. 1. Menpaeneea. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA 10 ero noJioxkeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUSI paJnyca aTOMOB XUMHUYECKHX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO TPYINaM U MEPUOIaM.

3nauenue [lepuoanyeckoro 3akoHa u [lepruoanueckor CUCTEMbl XUMHUECKUX
3JIEMEHTOB Ui pa3BUTHUs Hayku W npaktuku. JI. . MenneneeB — y4yé€Hbld U
rpaXkJaHuH.

Xumudeckass cBs3b. KoBanieHTHas (MoJsipHas W HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIBHBIC  PEAKIIHH.
[Ipoueccel OkucaeHus: 1 BOCCTaHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepUMeHm:

H3yueHHe OOpasIloB BEIIECTB METANIOB U HEMETAIOB, B3aUMOJCHCTBHE
TUJIPOKCHJA IIMHKA C PAacTBOpaMHM KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ NPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakiuu pa3aoKeHUs, COSTUHECHHUS).

Mexcnpeomemmnuwie ceéa3u



Peanuzanus MeXnpeaMeTHBIX CBS3€d NpU HM3y4yeHMH XUMHUU B 8 Kiacce
OCYIIIECTBJISIETCS 4Yepe3 WCIIONb30BaHWE KaK OOIMX €CTeCTBEHHO--HAyYHBIX
MOHATHUM, TaK W TOHSATUU, SBISIOMINXCS CUCTEMHBIMH JJISI OT/ICIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LINKJIA.

OO01Me ecTecTBEHHO--HAyUHbIEC TTOHATHUS: Hay4YHbIA (DAKT, TUIIOTE3a, TEOpHUs,
3aKOH, AaHaliM3, CHUHTE3, KilacCUpUKalKs, MEePUOJUYHOCTb, HaOIIOICHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@usnka: maTepusi, aToM, OHJEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIHUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUYECKUM 3apsijl, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEIeCTBA, ra3, (GU3MUECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3/b1, COJHIIE.

buonorus: potocunTes, Apixanue, buocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpanbl, TOPHBIE IOPOJBI,
TMOJIE3HBIE UCKOITAEMBIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAsl peaKI U

[lepunonnueckunt 3akoH. Ileproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /JI.
N. Menpeneea. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB TEPBbIX TPEX TMEPUOJOB, Kalus, KalblMs M HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B Ilepuoanueckou
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbl XMUMHUYECKOW CBSI3U. THIBI KPUCTALTAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUNA KPUCTALIMYECKOW PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxanyss 1 HOMEHKIIATypa HEOPTaHUYECKUX BEHIECTB. XUMHUECKHUE
CBOMCTBA BELIECTB, OTHOCSIIMUXCS K Pa3JIMYHBIM KJjlaccaM HEOPraHWYECKUX
COCIMHEHU, T€HETUYECKAs CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMAYeCKUX peakivii Mo pa3IMuHbIM pU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TeIioBoMy 3(dekrty, 1o
M3MEHEHUIO CTETICHEW OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTHU, IO
YYaCTHIO KaTaju3aTopa). DK30- U DHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[Tonsitue o ckopoctu xummueckou peakiuu. [lonstrne 06 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusx. [ToHsATHEe 0 TOMOTEHHBIX U T'€TEPOTEeHHBIX
peakuusx. Ilonstue o karanuse. [londatue o xumuueckoM paBHoBecuu. DakTopsl,
BIIUSIIOIIME HAa CKOPOCTh XHWMHUYECKON PEAKIMM U TOJIOKEHUE XUMHUUYECKOIO
PaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKI[MH,  DJEKTPOHHBIM  OajaHC
OKHCJIMTEIIbHO-BOCCTAHOBUTENIbHON peakiuu. CocCTaBlIeHUE ypaBHEHUH



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUHA C  HUCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OaJiaHca.

Teopus 3IEKTPOAUTUYECKON TUCCOLMAIUN. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, aHnoHsl. MexaHu3M AMCCOLMALMM BEIIECTB C Pa3JUYHbIMU BUAAMU
XUMUYEeCKO# cBsi3u. Crenenp quccoraui. CUabHbIC U C1a0bIe DJIEKTPOJIHTHI.

Peakruu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEaKIuii HOHHOTO 0OMEHa,
MOJHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHUs] peakuuil. CBOWCTBA KHCIOT,
OCHOBAaHMM M COJEH B CBeTe TPEACTaBICHUM 00  DIEKTPOJUTUYECKOM
nucconuanyu. KauectBeHHbIE peakiny Ha MOHBI. [[OHSITHE O THAPOIU3E COTIEN.

Xumuyeckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISMH KPUCTAUIMYECKUX PEETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB MU HEeMeTauioB (Tpadura W amMasa), CI0XKHBIX BEIECTB
(xJopuaa HaTpus), HMCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu
OT BO3ACUCTBUSL Pa3NUYHBIX (HAaKTOPOB, HCCIEIOBAHUE BJICKTPOIPOBOJIHOCTH
pacTBOPOB BELIECTB, MPOLECCA AUCCOLMALMM KHUCIIOT, MLICJIOYEe U COJer
(BOBMOXXHO  HCIOJB30BaHUE BHUJIEO MAaTEpUATIOB), TIPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPU3HAKK  TMPOTEKAHMs  PEAKIUd  HMOHHOrOo  OOMeHa
(oOpazoBanue oOcajaka, BbIJIECICHUE Ta3a, OOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIU
(ropeHue, peakiuu pas3ioXKEHUs, COCAUHEHUS), pacliO3HaABaHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PpEAKIMHA HA HOHBI, PEIICHHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4.

HemeTansibl 4 UX cOeTUHEHUS

OO6mast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XWUMHYECKHME CBOWCTBA Ha IMpUMEpPE  XJopa
(B3auMozeiicTBHE C MeETaUIaMH, HEMETallaMH, WIeJo4aMu). XJIOPOBOAOPO.
ConsiHasg KUCJIOTa, XMMHUYECKUE CBOMCTBA, MOJydYeHHE, NMpUMeHeHue. [leiicTBue
XJOpa W XJOPOBOAOPOJAa HAa OpPraHM3M YelOBeKa. BaxHeWinne XJIopuabl U HUX
HAaXOXJICHUE B MPUPOJIE.

Ob6mas xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbI€ cTerneHu okucieHus. CTpoeHue u (uU3MUECKUe CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUTOTPOITHBIE MOIUDUKAIIMKM KUCTIOPOa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO], CTpOoeHHUE, (DU3UYECKUE U
XUMH4YecKue cBorcTBa. OKCUIBI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kucnorta, (U3MYECKHE H XUMHUYECKHE CBOMCTBa (00mMe  Kak
IOpeiCTaBUTENd KJjlacca KHUCIOT M crnenuduueckue). XUMUYECKHUE pPEaKIuHu,
JieXKale B OCHOBE IMPOMBIIUICHHOTO CHOcOo0a TOJYYEHUS] CEPHOM KHCIIOTHI.
[TIpumenenue cepHoit KUCHOTHL. CoOJIM CEPHOM KUCIOTHI, KAUECTBEHHAS peaKlys Ha



cynbdar-uoH. HaxoxxaeHuwe cepbl M €€ COEAUHEHUM B MpUpoje. XUMHUYECKOE
3arpsA3HECHUE OKpPYKaIoIIEeH cpeabl COCIUHEHUSIMU Cepbl (KHUCIOTHBIE O],
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHHUS.

OO6mast xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIEC CTEMEHU OKHUCICHUS. A30T, paclpOCTpaHEHUE B MPUPOJIE,
dusnueckue U xumMuueckue cBoiictsa. KpyroBopor azora B npupojae. AMMUak, ero
du3nueckrue 1 XUMUYECKHUE CBOMCTBA, MoydeHue u npuMenenue. Colld aMMOHUS,
X (PU3UYECKHE U XUMHUUIECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MojydeHue, (PU3HUECKHEe U XHUMHYECCKUE
cBOMcTBa (00IIME KakK TMPEeACTaBUTENsS Kiacca KHUCIOT M crhenuduyeckue).
Hcnonb3oBaHWe HUTPATOB U COJEH AaMMOHMS B KadyecTBe MMHEpaJIbHBIX
ynoopeHuii. XuMru4yeckoe 3arpsa3HeHue OKpYyKaroleh cpejibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOKIU, 3arpsi3HEHHE BO3lyXa, MOUBBl W BoAoEéMoB). dDocdop,
ajtoTpornHele Mogudpukamuu ¢gocdopa, (PU3NUECKUE U XUMUYECKHE CBOMCTBA.
Oxkcup dochopa (V) u pochopHas kuciora, Guznyeckrue 1 XUMAUSCKUE CBOMCTRA,
nosyaenue. McnonapzoBanue GocdharoB B KaueCTBE MUHEPATBHBIX YI0OPEHUH.

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEepHbIE  CTEMEHW  OKHUCICHHUS.  YTIEpoha,  aJJIOTPOIIHbIC
Moau(dUKalMKM, pacOpoOCTpaHEHHE B MOpUpoje, (U3MYECKHME W XUMHUYECKHUE
cBoiicTBa. AncopOuusa. Kpyrosopot yraepona B npupojae. OKcupl yriaepojaa, ux
dusznueckue M XHMMHYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OpraHU3MBI,
MOJIYyYEeHHE W TPUMEHEHHE. DKOJOTHMYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUJIOM
yraepoaa (IV), rumore3a mIo0aJbHOTO MOTCIUICHUS KJIMMAaTa, I[MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X (U3NYSCKUE U XMMHUUYECKHEe CBOMCTRBA,
noiiyueHue u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MTPOMBIIUICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, TaHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie MCTOYHUKH YTJIEBOAOPOJIOB (yroyib, NPUPOAHBIA Ta3, HePTh),
OPOAYKTHl UX MepepaboTku (O€H3MH), X pOdb B OBITY M MPOMBILIIEHHOCTH.
[TonsaTre 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaxX, Oelikax, yriaeBojax — U ux
poiM B KU3HM 4eJiOBeKa. MarepuaqbHOE€ €IMHCTBO OpPraHUYeCKUX |
HEOPTaHUYECKUX COCIMHCHUU.

KpemHunii, ero ¢usndeckue ¥ XUMUYECKHE CBOWCTBA, TOJYYCHHE U
npuMmenenue. CoeauHeHUs KpemHus B mpupojge. OOmme mnpeacraBieHuss o0
okcune kpemHus (IV) u kpemuueBoit kuciore. CUIMKATBI, UX HMCIOJIb30BAaHHUE B
OBITY, B TIPOMBINUICHHOCTU. BakHEIe CTpOUTENbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MaTEPUATIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3l0B HEOPTraHMYECKUX BEIECTB, CBOMCTB COJITHOW KUCIOTHI,
IIPOBEJICHUE KAUeCTBEHHBIX PEaKlUii Ha XJIOPUA-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TPOTEKAHWS, OMBITHI, OTpaxaromme (QU3NdecKue W XUMHYECKHE CBONCTBA
rajoreHOB U MX COEAUMHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3luaMu XJOPUIOB (TajJOTre€HUIIOB), O3HAKOMIIEHHE C
oOpaslamu  ceppl W €€  CcOeAUMHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIOICHHE TIpoliecca OOYTIMBaHUS caxapa MoJ JeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HW3y4YCHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEpHOW KUCIOTHI, IPOBEICHNE KAYECTBEHHON peakluy Ha Cyabdar-
MOH W HaOJIoJIeHWE MpHU3HAaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C (U3HUYECKUMU
cBolicTBaMH a3oTa, (ocopa W WX COENUHEHUH (BO3MOXKHO HCIIOJIH30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (OCHOPHBIX yAOOpPEHUH, MOTy4YEHUE,
coOMpaHue, pacrno3HaBaHWE W HM3YyYEHHE CBOMCTB aMMHaka, M[pPOBEICHUE
KaueCTBEHHBIX PEaKlMil HAa MOH aMMOHHMSI U (PocdaT-uoH U U3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aUMOACHCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAHUE BUJICOMATEPHUAIIOB), U3YyUYCHHE Mozeneu
KPUCTAJUIMUECKUX PEmIETOK anmasa, rpaduta, ¢yiuiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPONCTBOM MPOTHBOrasa, MOJIydeHHE, COOMpaHHe, paclo3HABAHUE U W3Y4YCHUE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMi Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJuIbl M UX COSTUHEHN.

MeTajsibl 4 MX COeTUHEHUs]

OO01mast xapakTepuCTHKa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux nonoxeHus B llepuonnueckon cucreme XMMHYECKHX daeMeHToB [[. U.
MenpneneeBa u ctpoeHuss aroMoB. CTpoeHne MeTauioB. MeTtammueckas CBs3b U
METAJNIMYECKasi  KPUCTAJUIMYECKAs]  pelIETKa.  DJIEKTPOXUMUYECKHN  psll
HarpsHKEeHUN MeTauioB. OuU3nUecKue U XMMHUYECKUE CBOMCTBAa MeTamuioB. OOmue
CIOCOOBI TMOJy4YeHUss MeTauioB. [loHsATHE O KOPpPO3WM METAIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MIPOMBIIILICHHOCTH.

[[lenounbie MeTauibl: MoJjokeHUe B Ilepuoandeckoi cucteMe XUMHYECKHUX
anemeHTOB JI. 1. MenneneeBa, CTpOEHHME MX ATOMOB, HAaXO0XIAEHUE B IMPUPOJIE.
du3nueckre U XUMMUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U



TUJAPOKCUAB HaTpusi U Kaius. [IpuMeHeHue MIEJIOYHBIX METAIOB M HUX
COCJIMHCHMH.

IllemoyHO3eMeIbHBIE METAJIBl MarHuii W KaJdbLMA: TOJ0XKEHHE B
[lepuoanueckon cucreme xumudeckux siaemeHToB [[. M. MeHnneneeBa, cTpoeHue
MX aTOMOB, HAXOXJECHHUE B pUpoie. PU3NUECKUE U XUMUYECKUE CBOMCTBA MATHUS
U Kajnplus. Baxueilmne coenuHeHUs Kaiublus (OKCHUI, THUIAPOKCHUI, COJIH).
JXKécTtrocTh BOABI M CTIOCOOBI €€ yCTPaHCHHUS.

AunroMuHUN: TIo70kKeHue B [lepuoanyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpo€HUE aToMa, HaxoxJaeHue B npupoaec. DOuszmueckue u
XUMHUYECKHE CBOMCTBa amoMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHUJIA M TUAPOKCUIA
aJIIOMMHMUS.

JKenezo: nosmoxenne B [leprnoanueckoil CHCTEME XUMUYECKUX 3IEMEHTOB /1.
N. MenneneeBa, CTpOCHME aToMa, HaxoXAeHUE B mpupoae. Dduznueckue u
XUMHUYECKHEe CBOMCTBA kese3a. OKCHbl, THAPOKCHIbI U comu xxene3a (II) u xxenesa
(1), ux cocraB, CBOKCTBA U MOJYUICHHUE.

Xumuyeckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu METaUIOB U CIUIaBOB, HMX (HU3UYCCKUMHU
CBOMCTBaAaMHU, HW3Y4YECHHE  PpPE3yJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJb30BAaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHAA
KaJIBIIUS W HATpUs C BOAOW (BO3MOXKHO HCIIOJB30BAaHHE BHIACOMATEPHATIOB),
HCCJIEJOBAaHUE CBOMCTB KECTKOM BOJBI, IIPOIIECCA TOPECHUS KEJIE3a B KUCIOPOIE
(BOBMOXXHO  UCIIOJIb30BAaHUE  BHUJEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI HAa MOHBI: MATHUS, KAJIbIUsA, aJFOMUHMS, IIUHKA, KEe3a
(1) u xenesza (II1), meau (II), HaOIFOIEHUE M OMUCAHKME TPOIIECCOB OKPALTHBAHHUS
IJJAMEHW HMOHAMM HaTpus, KaJIusd MW KajdblMs (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEPUAIIOB), HCCleT0oBaHNE aM(OTEPHBIX CBONCTB TMJIPOKCHIA ATFOMHHUS
Y THAPOKCHU/JIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxkneimmue
METaJIJIbl U UX COCTMHCHUS.

XHUMHUS U OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW JKH3HU 4YeENOBEKA. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momols npu
XAMHUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (MpeaenbHas I0MyCcTUMast
KOHIIeHTpaius BemecTs, aanee — [[JIK). Posib Xxumuu B pernieHnn 3KoJIOrM4eCKUx
npoosieM.

Xumuyeckuii yKcnepumenm:

H3yueHHue oOpasIloB MaTepUANIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mesxcnpeomemmnvwie cesa3u



Peanuzanuss MeXNpeAMETHBIX CBS3€d NpuU M3ydyeHHMH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAyYHBIX
MOHSTHUM, TaK U MOHITHH, SABISIOMINXCS CUCTEMHBIMH JIJISl OTJCNIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO1ue ecTecTBEHHO-HAayUHbIE MOHSTHSA: HAy4yHbIM (pakT, runoresa, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KJIACCU(PHUKAIMI, MEPUOIUIHOCTb, HaOII0/IeHuE,
HKCIIEPUMEHT, MOJACIUPOBAHUE, HW3MEpPEHHE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ }exT, TEXHOIOT S, MAaTEPHUAITHI.

dusuka: Martepusi, aToOM, DJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIHI,
M30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYyJa, SJCKTPUUYECKUN 3apsid, NPOBOAHUKH,
MOJyIPOBOJIHUKH,  JTUAJNIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHME BEIIEeCTBa, a3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNIECKAs
pelmérka, CIUIaBbl, (PU3NYECKUE BEJIWYUHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJTHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MHHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, rtugpocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIC3HbIE HCKOTIaeMbIe, TOTLIINBO, BOJIHBIC peECypCHhI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsl JIOCTUTAIOTCS B XOA€ OOy4YeHHs XUMHUU B €IMHCTBE Y4YEOHOU U
BOCIIUTATEIIbHOMN JEATEIIBHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUMCKUMU
COLMOKYJIbTYPHBIMA M JIyXOBHO-HPABCTBEHHBIMH LEHHOCTAMH, IPUHSATHIMU B
oOIllecTBE MpaBWJIaMH M HOPMAaMH TIOBEJACHUS M CIHOCOOCTBYIOT IpoIieccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COITUATM3AIUN O0YHArOITUXCSI.

JIuyHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarolUXcs
PYKOBOJACTBOBATbCSl CHUCTEMOW TO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTALMU U
paclIMpeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) mMaTpHMOTHYECKOT0 BOCITUTAHMSA:

LIEHHOCTHOI'0 OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
W HAaydYHOMY HAcCJEAWI0, MOHUMAHUS 3HAYCHUS XUMHUYECKOW HAyKH B JKU3HHU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIaJIETh JOCTOBEPHOU HHpOpMaIuend o
IIEPEIOBBIX JIOCTHXKEHUSAX M OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOHUCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABJICHUSI O COLMAJIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEOBATENbCKOM, TBOPYECKOM W JPYyrux  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTU K pPa3sHOOOPa3HOM COBMECTHOM MAEATENbHOCTU TMpU
BBITIOJIHEHUM YYEOHBIX, TO3HABATENBHBIX 3a7a4, BBIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TMpOIEcce H3TOW Y4YeOHOM MesITeIbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TOBEICHUE M TMOCTYNKHM CBOMX TOBApHUIIECH C TMO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS IMOCIIEACTBUMN OCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE U XUMHUYECKOM pPEaKIUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM U COCTABJISIOLIME
OCHOBY JIJIsI TIOHUMAaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUA MPUPOABI, B3aHMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUH B ITO3HAHUU ATUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHBIE MOTHBBI, HAITPABJIICHHBIC HA ITOJYyY€HUE HOBBIX 3HAHWW I10
XUMHH, HEOOXOAMMBIC ISl OOBSICHEHHS HAOMIOJAeMBIX ITPOIICCCOB M SIBJICHUH,
MO3HABaTEIbHON, MH(OPMAIIMOHHOW W UYHUTATENIbCKOW KYJIbTYpbl, B TOM 4YHCJIIE
HABBIKOB CaMOCTOSITEIbHON pabOThl C y4eOHBIMU TEKCTaMH, CIIPABOYHOMU



JUTEPATYpPOM, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMH HH(DOPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYeHMI0 W TMO3HAHUIO, JII0O03HATENHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  €amMOOOpa30BaHUIO, TMPOEKTHOH W  HCCIEA0BATENIbCKOU
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHA OOYyYEeHHS B
JlaabHEHIIIeM;

4) popMupOBaHUS KYJIBTYPHI 310POBbS:

OCO3HAHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0pPOBBIA 00pa3 JKU3HU, OCO3HAHHME MOCIEACTBUU M
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aJIKOr0Jisd, HAPKOTUKOB, KYpEHUS),
HEOOXOIUMOCTH  COOJIIOJIeHUs TMpaBuUil  O€30MaCHOCTH TPU  OOpallleHud C
XUMHUYECKUMHU BEUIECTBAMU B OBITY U PEAIbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K NPAKTHUECKOMY H3yUEHUIO MPOQPEeCcCHil U TpyAa pa3InyHOro poja,
YBaXEHUE K TPYyAy M pe3yJbTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUS MNPEIMETHBIX 3HAHUA IO XUMHH, OCO3HAHHBIM BBIOOD
UH/IMBHUIyaJIbHOM TPAaeKTOPUU MPOJIOJKEHHUSI 00pa30BaHus C YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEMIHOW TPO(PECCHOHATIBHON NEATEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTbH a/IAlITUPOBATHCA B MPOPECCUOHANBHON CPEJIE;

6) IK0JIOrNYeCKOro BOCIUTAHUA:

HKOJIOTUYECKH 1I€JIeCO00pa3HOE OTHOLIEHUE K MPUPOJAE KAaK HMCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYUIECTBOBaHUsS, TOHUMAHUE LIEHHOCTH 3J0POBOrO U
O0e3zomacHOro oOpa3a »KHW3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(u3nYecKOMy M TCHUXWYECKOMY 3J0POBbIO, OCO3HAHHE IIEHHOCTH COOJIOACHMS
paBuJ 6€30MaCHOTO MOBEAEHUS MpU padOTe C BELIECTBAMH, a TAK)KE B CUTYaLIUsX,
YTPOXKAIOUIUX 3I0POBbIO U )KM3HU JIOEH;

CHOCOOHOCTH NPUMEHSATh 3HAHUS, MOJTy4aeMble NPU HU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEH NMPUPOIHON CPEIOH, I MOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHHUS TJOOAJBLHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEeM U TMyTell WX pelleHus MOCPEeICTBOM METOA0B XHMHUH,
HKOJIOTMYECKOTO MBIIUICHMS, YMEHHUSI PYKOBOJICTBOBATHCS UM B ITO3HABATEJILHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAUYUMBIE IS
(GopMupOBaHHA MHPOBO33pEHUS OOIlEHAyYHble TMOHATUA (3aKOH, TeOopus,
MPUHIINII, TUIIOTE3a, (PaKT, CUCTEMA, IPOLECC, SIKCIIEPUMEHT U IPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax M IO3BOJIAIOT Ha
OCHOBE 3HAHWI M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAy4YHOU KapTUHE MHUPA, U YHUBEpCaJbHble yueOHblEe ACHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYISTHUBHBIE), KOTOpBIE oOO0ecrmeunBaoT (hopMupoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHMIO U OCYIIECTBICHUIO Y4EOHOM
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEPCAJIbHbIE Y4eOHbIE 1eiicTBUS

Ba3oBble Jioruueckue AeicTBUA:

YMEHUSI WCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIINUICHHUS TPU OCBOCHUU
3HAHWI: PacKPBIBAaTh CMBICT XUMHYECKUX MOHATHH (BBIACIATh MX XapaKTEPHBIC
MPU3HAKHW, YCTAaHABIMBATH B3aMMOCBS3b C APYTHMH IOHATHUSIMH), UCIOJb30BaTh
MOHSATHS 1711 O0BSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIacCHU(PUKAIMK XUMUYECKUX BEIIECTB M XUMUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMU H3yYCHUS,
CTPOUTH JIOTHYECKHE pacCyKIeHus (MHIyKTUBHBIC, MEAyKTUBHBIE, IO aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKITIOUYCHUS;

yMEHUE TPUMEHSITh B TMPOIECCe TO3HAHUS TOHATHS (TMPEIMETHbIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIH, UCTIOJIb3YEMbIE B XUMUH,
peoOpa30BhIBATh MIUPOKO MPUMEHSEMBIE B XUMUH MOJICIBHBIC TIPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJI dJEMEHTa), XUMHUYeckas (opMysna U ypaBHEHHE
XUMHUYECKON pEeaKIuu — MNP PelIeHUH y4eOHO-TI03HABATENbHBIX 3a/a4, ¢ YUETOM
ATUX MOJCIIbHBIX TPEJCTABICHUIA BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIE
MIPU3HAKU M3y4aeMbIX OOBEKTOB — XHMHYECCKUX BEIIECCTB U XMMHYCCKUX PEAKIIHH,
BBISBIIATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIE CBSI3M U
MIPOTHBOPEYHS B U3YUAEMBIX TIPOIIECCAX U SBICHUSIX.

ba3zoBble ucciaenoBare/bCKue 1eMCTBUS:

YMEHHE HCIOJb30BaTh MOCTAaBJIEHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTa
MO3HAHUS, a TaKXKe B KA4yeCTBE OCHOBBI IS (DOPMUPOBAHHS THUIIOTE3BI 10
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHHWIO, OPraHW3allUd U TPOBEIACHUIO
YUYEHMYECKHX OKCIIEPUMEHTOB, YMEHHME HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 pe3yibTaT, (HopMyIupoBaTh 00OOIIECHUS U
BBIBOJIbI 110 Pe3yjIbTaTaM MPOBEIEHHOTO OIbITA, UCCAEIOBAHUS, COCTABIISITh OTUET
0 MpoJIeNIaHHO padoTe.

Pa6ora ¢ nnopmanueii:

YyMEHUE BBIOMpATh, AHAJU3UPOBATH W HWHTEPIPETUPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHYECKOTO COJEpXKaHUsS, CIPaBOYHbBIC
nmocobus, pecypchl MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPCUUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE NPUMEHATh Pa3IMYHbIE METOJbl U 3alpochl IPHU MOUCKE U O0TOOpe
MH(POPMALlMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISi BBIOJHEHUS
y4eOHBIX U MTO3HABATENIbHBIX 3aj1a4 ONPEeACNEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JJaCTH  MCIOJIB30BaHUS  HMH(POPMALUOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJBTYpPOI aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (JOpMY Ipe/ICTaBICHUs HH(OPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/a4d HECJIOKHBIMU CXEMaMH, JHarpaMmMaMu,
apyrumu popMaMu rpaduKi U UX KOMOMHAIIMSIMU,

YMEHHME HCIIOJIb30BaTh W AHAIW3MPOBaTh B Ipolecce ydyeOHOM u
UCCIIEIOBATENBCKON NE€ATEIbHOCTH MH(POPMALUIO O BIIMSHUU IPOMBIIIJIEHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIOPTa HA COCTOSHUE OKPYXKAIOWIEW NPUPOIHON
Cpelbl.

KoMMyHHKaTHBHBIC YHHBEPCAIbHbIC y4eOHbIE NeHCTBHA:

YMEHUSl 3aJlaBaTh BOIPOCHl (B XO0jA€ jauanora W (WiIM) JUCKYCCHUH) IO
CyLIECTBY  OOCykxJIaeMoM  Tembl, (OPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEJILHO BBIOJIHEHUS MPEAJIOKEHHON 3a/1a4K;

YMEHUS  NPEACTABIATH  IOJYYEHHBIE  PE3yNbTaTbl  IIO3HABATEJIBHOMN
NEATENbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJNaTh IPE3ECHTALNIO
PE3yJITaTOB BBINOJHEHHUS] XMMHUUYECKOTO SKCIIEPUMEHTA (JJaOOpPaTOpPHOIO OIBITA,
1a00paTOpHOM pabOTHI MO UCCIETOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO MTPOEKTA);

YMEHMsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIbHOM W HUCCJEAOBATENbCKOW  JIEATEbHOCTH  MpPU  PEUICHUH
BO3HUKAIOIIMX TNPOOJEM Ha OCHOBE y4d€Ta OOIIMX HHTEPECOB MU COIJIACOBAHMS
no3unuil (00cyXeHusi, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYpPMbD», KOOpPIUHAIIMS
COBMECTHBIX JECHCTBUM, ONpEIEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJTHEHHOHN pa0OThl U JpyTHe).

PeryasiTuBHbIC YHUBEpPCAIbHbIE YYeOHbIE 1eiiCTBHUA:

YMEHUE CaMOCTOSITEIBHO OIPENENATh LEJN JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeNbHOCTh, BBIOUPATh Hanbonee 3PPEeKTUBHBIE CIOCOOBI PEIICHUs] YUYEOHBIX U
ITO3HABATEJIbHBIX 33Ja4, CAaMOCTOSTEIBHO COCTaBJATh WJIA KOPPEKTUPOBATh
MPEUIOKEHHBIM AJTOPUTM JIEWUCTBUM TMPU BBIIIOJHEHUM 33JaHUM C YUYETOM
MOJIy4YEHHUSI HOBBIX 3HAHMHW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsIX,
OLICHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJjbTaTa 3asBJIECHHON LETu, yMEHUE
UCIOJI30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, MPEJjiaraeMble B YCJIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO 00s3aTEIBHOrO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOW QenepanbHOll paboyeil mnporpaMMmon,
BBIJICTISIIOT: OCBOCHHBIE O0YYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOObI



nercTBuil, cnenuduueckue JUISI  NpeaMeTHOM obsacth  «XUMHS», BHJIBI
NEATeIbHOCTH MO  TOJYyYEHUI0O HOBOTO  3HAHWS, €ro HMHTEPHIpPETaINH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3TUYHBIX YICOHBIX M HOBBIX CUTYyAITUSX.

K xoniy oOydenus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHSATUW: aTOM, MOJEKYJa,
XUMHYECKUN BIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJSpHas Macca,
MaccoBas 10J1s1 XUMUYECKOTO 3JIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJOTAa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHHS, XUMUYECKasi peakius, KiacCu(uKaius peakiuil: peakiuu
COCMHEHUS, PEAKIUU PA3JIOKECHUS, PEAKIUU 3aMElIeHUs, peaKuu
oOMeHa, PK30- U IHJAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3 (DEKT peakiium,
AIpO aToMa, DJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOWTallb, PpPaaUyC
aToMa, XMMHUYECKasl CBA3b, MOJISIPHAS M HETOJIIPHAS] KOBAJICHTHAS CBS3b,
WOHHAs CBSI3b, UOH, KaTMOH, aHUOH, PacTBOp, MAacCOBasi JIOJs BEIECTBA
(TIpolieHTHAsl KOHIICHTpAIsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TOHATHUH H
IPUMEHSTH 3TH MOHITHUS IIPU ONKMCAHUU BEIIECTB U UX MPEBPALLCHUI;

e HCIMOJb30BATh XHMMHUYECKYI0 CHMBOJIMKY [UJII COCTaBlieHUs (opMy
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINH;

e ONpPEAENATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEHb  OKHCIIGHHWS  DJIEMEHTOB B  OWMHApHBIX  COCAMHEHUSX,
MIPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIIEHHOMY KJIAcCy COEAMHEHUM M0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJICHTHass W HWOHHas) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpeiBaTb cmbica [lepuogmueckoro 3axkona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B Ilepuoamveckoii cucreme,
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO Y4Y€HUs, 3aKOHa ABOTaIpo;

e ONUCHIBATh W XapakTepu3oBaTh Tabnuunyio Qopmy I[lepuognyeckoit
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3jiMyaTh TMOHATUS «TJIaBHAs
noarpymnma (A-rpymnma)» u «nobounas noarpymnmna (b-rpynma)», mansie u
OoJIbIlINE€ TIEPUOJABI, COOTHOCUTH O0O0OO3HAYEHUs, KOTOPhIE HMEIOTCS B
tabmune «llepuonuueckass cucrema xumuueckux osaementoB J[. U.
MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, OOLIEe YUCIIO IEKTPOHOB
U pacmpeieleHIe UX M0 JIEKTPOHHBIM CIIOSM);

KJacCU(UIIMPOBATh XUMHUUYECKHE HJIEMEHThI, HEOPraHMYECKUE BEIleCTBa,
XUMHUYECKUE peakuuu (M0 YHMCIy M COCTAaBYy Y4YacTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MMOATBEPIKIAsT ONMMMCAHUE TTPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH TPOTEKAHUS XWMHUYECKHX TMpEBpaIeHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJIEKYJIPHYIO W MOJISIPHYIO — MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 1o (opmyle
COCTMHEHMSI, MaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOW PEaKIIHH;

IPUMEHSTH OCHOBHBIC OTEPAIUA MBICIUTEILHON JCSITEIIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IleHre, CHCTEMaTU3aInIo, KJIaCCU(PHUKAIIUIO,
BBISIBIICHUE TIPUYMHHO--CIICJICTBEHHBIX CBS3€H — I M3YYCHHS CBOWCTB
BCIIECTB M XUMHUYCCKHX PEaKIHMHA, CCTCCTBEHHO-HAYYHBIC METOJIBI
MO3HAHUS — HAOIIOJEHNE, W3MEpPEHUE, MOJCIMPOBAHUE, JKCIICPUMEHT
(peanbHBII U MBICTICHHBIN);

clenoBaTh ~ MpaBWjaM  TMOJB30BAHMS ~ XMMHUYECKOW  TIOCYIOM U
7a00paTOpHbIM  O0OpYy/IOBaHMEM, a TaKXe MpaBujaM oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIIUSMH I10 BBITIOJIHCHHUIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB M0 TOJYYCHUIO W COOMpPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOJa W KHCIOPOJa), MPUTOTOBIICHUIO
pPAaCTBOPOB C OMNPEAECITEHHOW MAaCCOBOW JOJIEW PpAaCTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh W TMPOBOJWUTH  XHMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYCH U KUCIOT C TIOMOIILI0 HHIANKATOPOB
(;makmyc, henondraaent, METHIOPAHXK U JPYTHE).

K xoniy oOyuenus B 9 kJacce npeIMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pPacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX TOHSATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKYJa, HOH, KATHOH, AHWOH, MNPOCTOE BELIECTBO,
CJIOKHOE€ BEILIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PeaKius, XUMUYECKasl CBsI3b, TEIIOBOM 3(PeKT
peakuuu, MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJJIEKTPOJIUTUYECKAsT AUCCOLMALMs, PEaKIUd HOHHOTO
oOMEeHa, KaTaliu3aTop, XMMUYECKOE paBHOBECHE, O0OpaTUMBbIE U



HeoOpaTUMble peaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE pEaAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIIb,  OKHCIEHHE U  BOCCTAHOBJICHUE,
aymoTponus, aMm(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJECHTHAsl, MOHHAS,
METAJJINYECKasl), KpPUCTAJUIMYECKasi pemeTka, KOPpO3Us  METAaJIOB,
CIUIaBbl, CKOPOCTh XHWMHYECKOM pEaKIuu, MPEAeIbHO JOMyCTHMAas
koHneHTpanus [1IK BemecTsa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHATUUA U
IPUMEHSTH 3TH MOHITHUS IPU ONMCAHUU BEIIECTB U UX NTPEBPALLCHUN;
WCIIOJIh30BaTh XWMUYECKYI0O CHUMBOJHMKY JUISI COCTaBJieHHUS (hopmyn
BEILIECTB U YPABHEHU XUMUYECKUX PEAKIINM;

ONPENIENIATh BAJICHTHOCTh U CTEIICHb OKUCICHHSI XUMUYECKUX JJIEMEHTOB B
COCAMHEHUAX PA3IUYHOTO COCTaBa, MPHUHAMJICKHOCTh BEIIECTB K
ONnpenen€éHHOMY KJIacCy COEAMHEHWH Mo (opMmynaMm, BHJI XHUMHUYECKOU
CBSI3U (KOBaJICHTHAasi, HWOHHAs, METaJUIMueckas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] UOHA M0 XMMHUYECKON (popmyrie, XapakTrep cpelbl B
BOJHBIX PACTBOpaxX HEOPTaHUYECKUX COCOUHEHHM, THUI KPUCTAIIMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbIcin Ilepuonnueckoro 3axonHa [[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro TMOHUMAHUE: ONUCHIBATH W XapaKTEPHU30BATh
Tabnuunyto gopmy Illeprmoanueckoil cUCTEMBbl XMMHUYECKUX SJIEMEHTOB:
paznuyaTh MOHSATHS «rJaBHas noarpymnmna (A-Tpynma)» U «1modoyHas
noarpymnmna (b-rpynma)», manbie W OoNblIME TEPHOJbI, COOTHOCHTH
0003HaYCHHUs, KOTOPbIE HMEIOTCSI B IEPUOAUYCCKOM TabmuIEe, ¢
YUCJIOBBIMU  XApPAaKTEPUCTUKAMHU  CTPOCHHUSI aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COoCTaB W 3apsii sapa, OOIIee 4YHUCIO DJJICKTPOHOB W
pacrpeniesieHie MX 10 OJEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npeAenax MaJblX NEPUOJIOB U TJIABHBIX MOJTPYIIT C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHEe peakiuu (10 YHMCIy U COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEIICHEH OKUCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMMIME W CHEIU(UYECKUE XUMHUUYECKHE
CBOMCTBAa TMPOCTBIX W CJIOKHBIX BEUIECTB, IOJTBEPKIasd OIMHCAHUE
npuMepaMu MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTUYECKON AUCCONMALMM  KHUCIIOT,
LIEJIOYEN U COJIEU, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKLIMI HOHHOIO



oOMeHa, ypaBHEHHMS peakIuid, TMOJATBEPKIAIINX CYIIECTBOBAHKE
TCHETHYECKOU CBSI3M MEKy BEIECTBAMH PA3IMYHBIX KIIACCOB,;
pacKpbIBaTh  CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajaHca ATUX PeaKInii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TPOTEKAHUS XHMHYECKUX TIPEBPAIICHUA B Pa3THMYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJSPHYIO  MacChl
BCILIECTB, MACCOBYIO [IOJF0O XHMHYECKOTOo »djieMeHTa 1o dopmylie
COCIMHEHMSI, MaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

coOiofaTh  MOpaBWja  MOJb30BAHUS ~ XMMHUUYECKOU MOCYI01 u
7a00paTOpHBIM  00OpYyJOBaHUEM, a TakKXKe TpaBujia OOpallleHUs C
BCIIECTBAMHU B COOTBETCTBHHM C HHCTPYKIUSIMH 110 BBITOJHECHHIO
Ja00pATOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHIO U COOHpPaHHUIO
ra3zo00pa3HbIX BENIECTB (aMMHUaKa U yTIeKUCIIOro ra3a);

MPOBOJIUTH  PEAKIIMH, TOJATBEPKIAIOIINE  KA4eCTBECHHBIA  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MyTEM XJIOPHUII-, OPOMH/I-,
noaua-, kapOonar-, docdar-, cumukar-, cyibdar-, THUIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHMSI M HMOHBI M3YYCHHBIX METAJJIOB, IMPUCYTCTBYIOIIHUE B
BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIMH MBICTUTEIIBHON ACATEIHPHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHUE, 0000lIeHHe, CHUCTEeMaTU3allul0, BBISBICHUE
MPUYMHHO-CJICACTBEHHBIX CBS3ed — JUIsl M3YYCHHS CBOWCTB BEIICCTB M
XUMHUYECKUX PpEeaKIuid, eCTeCTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOII0JICHUE, W3MEPEHHEe, MOJICIIMPOBAHKE, JKCIEPUMEHT (pEeaIbHBIM W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosinuecTBO 4acoB
Ne HauMeHoBaHue JJIEKTPOHHBIE
KonTtpoJbh IIpakTHyeck
n/ pa3aeoB uTeM Bcero (ungposbie)
bIepadoThI nepadoThI
n NporpamMmblI o0pa3oBaTe/ibHbIE
pecypchbl
Pa3nen 1. [lepBoHayajibHbIe XUMHYECKHE MOHITHSA
XUMMST — BaXKHas
11 00J1aCTh €CTECTBO3HAHUS 5 0 2 bub6mmorexa IIOK
1 PAKTHYECKO https://m.edsoo.ru/7f41837c
JeSITEIIbHOCTU
YyeJIoBeKa
12 Bemectsa u 15 1 0 bu6mmoreka [JOK
XAMIICCKUCPCAKIIIH https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxHeiilne npeacTaBuTe 1d HEOPraHU4eCKMX BellleCTB
51 Bozayx. Kucnopon. 5 0 0 bubmmoreka LIOK
' TTonsTreo0 oxcuax https://m.edsoo.ru/7f41837¢
59 Bopnopoa.Ilonstue o 8 0 1 bubmoreka [JOK
KHCJIOTaXH COTIX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsl. 5 1 1 bu6anoreka I{OK
TlonsTue 0bocHoBaHUAX https://m.edso0.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 11 1 1 bu6mmoreka IJOK
HCOpraHNICCKIX https://m.edsoo.ru/7f41837c
COCTMHCHUU
Hroro no pazneny 30



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

Paznen 3. Ilepuognueckuii 3akoH u [lepuoanueckas cucrema xumMudeckux djaemenToB /{. U. Menaeseena.
Crpoenne aTomoB. XuMHu4YecKas cBsi3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUU




[Teprnonnueckuii 3aKOH U

31 [Tepronnyeckas cuctema 7 bubmmoreka [IOK
XAMITIECKIX SIEMEHTOR https://m.edsoo.ru/7f41837c
. .
MenneneeBa. CTpoeHue
aToMa
39 XuMuteck 8 bu6mmoreka I{JOK
: asicBs3b. :
https://m.edsoo.ru/7f41837c
OxkucanreabHoO-
BOCCTAHOBHUTE/IbHbIE
peakiuu
Utoro no pazneny 15 bubmmorexa HOK
https://m.edsoo.ru/7f41837c
bubmoreka IJOK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO 68

YACOB IIOITPOI PAMME



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

9 KUIIACC

KoJsmn4yecTBo yacos JJIEKTPOHHBIE
HaumenoBaHnue pa3aejioB
Ne ni/mn " TeanorpaMMll)ﬂ Beero Konrpoasn | IlpakTHyeck (undposrie)
bIepaldoThI nepadoThl 00pazoBaTeLH
blepecypchbl
Paznen 1. BemecTBO M XUMH4YECKHE PeaKIIMU
11 [ToBTOpEHuUe u yriryoiaeHue 5 1 0 bubmoreka [JOK
' 3HAHWM OCHOBHBIX PA3ZeiIOB https://m.edsoo.ru/7f4
Kypca 8 kiacca 13636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bu6mmoreka IJOK
' XUMHUYECKUX pEaKIUii https://m.edsoo.ru/7f4
1a636
13 DIIEKTPOIMTHYECKAs 8 1 1 bubmoreka IJOK
' aucconuarys. XMMHYECKHe https://m.edsoo.ru/7f4
pcaKknuu B pacTBOpax 1a636
Hroro no paszueny 17
Pasznen 2. HemeTa/uibl M X COETUHEHUSI
OO6mas xapakTepUCTHKA bu6aunoreka I{OK
2.1 4 0 1
XUMHUYEeCKUX3aeMeHTOB VIIA- https://m.edsoo.ru/7f4
rpynnsl. ['anorenst 12636
- Ob6mas XapaKTepI/ICTI/IKaVIA 6 0 0 Bu6miorexa [JOK
XMMHIHCCKHXOIICMCHTOB V1A~ https://m.edsoo.ru/7f4
rpynnel. Cepa u eé€ 13636
COCMHEHUS
- OO6mas xapaKTepruCTUKa XUMUUECKUX . . . Bu6morexa LOK

aneMeHToB VA-rpynnsl. A30T,

dbocdop u ux
COCIMHEHUS

https://m.edsoo.ru/7f4
12636



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
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

OO1as xapakTeprucTUKa

bu6mnoreka IJOK

2.4 XAMHAYECKUXIIEMEHTOB [VA- 8
Ipynmsl. YIiIepoa u KpeMHHM U https://m.edsoo.ru/7f4
X COEIUHEHUS 12636
Hroro mo pazneny 25



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

Pa3gen 3. MeTa/sIbI 1 UX COeTMHEHUSA

3.1 OO01me cBOMCTBA METAJLJIOB 4 bub6mroreka LIOK
https://m.edsoo.ru/7f4
12636
3.2 Baxnelmme MeTauisl U UX 16 BH6H.HOTGK3 LHOK
COCTMHEHUS https://m.edsoo.ru/7f4
12636
Nroro no pazneny 20
Paznen 4. Xummus v OKpy:ka0as cpeaa
4.1 BerecTBa 1 MaTepHaIbl B KU3HH 3 BH6H.H0TCK3 LHOK
yeJIoBeKa https://m.edsoo.ru/7f4
12636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubimorexa LIOK
https://m.edsoo.ru/7f4
12636
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOI PAMME



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

HOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Koumn4yecTBo yacos JJIeKTPOHHBbIE
Jl:;_) Tema ypoka Beero Kourpoasn | IIpakTHyeck f/ll:;:eﬂl/lﬂ ::gq)pom’le
bIePadoTHI HepadoThbI pasoBaTeIbH
n blepecypcehl
1 [Ipenmer xumuu. Pons xumun B 1 0 0 bu6motexa [LIOK
KU3HUYENoBeka. Tena u https://m.edsoo.ru/ff0d
BEI€CTBa 210c
5 [Tonsatue o metomax 1 0 0 bu6mmoreka IJOK
TO3HAHWA BXUMUH https://m.edsoo.ru/ffod
227e
[Ipaktuueckas padora Ne 1
3 «[IpaBunapaboThI B 1 0 1 bubmoreka [IOK
MaGOPATOPHH 1 PUEMBI https://m.edsoo.ru/ff0d
oOpartieHus ¢ 1abopaToOpHbIM 23dc
000pYTOBAHHEM))
4 YucTeie BEIIEeCTBa U CMECH. ) 1 0 0 bu6mmoreka IJOK
CnocoObIpasaenenus cmecen https://m.edsoo.ru/ff0d
26ca
S| Pmmnenme ovecor (1 1 0 1 buommorexa HOK
https://m.edsoo.ru/ff0d
MIPUMEPE OUUCTKHU 28¢8
TIOBAPCHHOM COJIN)» -
6 ATOMBI U MOJIEKYJIbI 1 0 0 bubmmorexa OK
https://m.edsoo.ru/ff0d
2a6¢



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

XUMHUYECKHE PJICMCHTEHI. 1 0 0 bu6mmoreka IJOK
3HaKH (CUMBOJIBI) https://m.edsoo.ru/ff0d
XUMHUYECKUX IIEMEHTOB 2be8
bu6moreka IJOK
I1 € U CJIO € BEIeCTBa 1 0 0
POCTRIC 1 CJIOXHBIC BEIIECTB https://m.edsoo.ru/ff0d
2a6c
bu6mmoreka IJOK
A - 0€ YUEHHE 1 0 0
TOMHO-MOJICKYTIAPHOC yHCHH https://m.edsoo.ru/ff0d
2d50



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

3aKOH TIOCTOSIHCTBAa COCTaBa

bubmmoreka [JOK

10 BEIIICCTB. Xumudeckas
dopmyna. BareHTHOCT aTOMOB https://m.edso0.ru/ff0d
XUMHYCCKHUX DJIECMCHTOB 2eae
11 OTHOcUTENBbHAs aTOMHAsl Macca. bubmmoreka [JOK
OTHOCHUTENIbHASI MOJICKYJISIpHAS https://m.edso00.ru/ff0d
Macca 323C
12 MaccoBast 1oist bu6mmoreka [IOK
XUMHUYECKOTOIJIEMEHTA B https://m.edsoo.ru/ffod
COCTMHEHUHU 350¢
13 KonngecTBo BemecTna. bu6mmoreka IIOK
Mok MonspHas macca https://m.edso0o.ru/ff0d
5230
14 DOU3NYCCKHE U XUMUYECKHUE bu6mmoreka IJOK
ABJICHUS. XUMHYECKAs PEAKIHS https://m.edsoo.ru/ff0d
37fa
15 [Ipu3Haku U ycioBus bub6mmoreka [JOK
[IPOTCKAHUAXUMHUYICCKUX https://m.edsoo.ru/ff0d
peakiui 3al6
16 3aKOH COXpaHEHUS MaCChl bubmmoreka [JOK
BEIIECTB. XUMHYIECKUC https://m.eds00.ru/ff0d
YpaBHEHUS 3b88
B
H ypasHet https://m.edso0.ru/ffod
XUMHUYECKUX peaKITuid 5708
5 Knaccnﬁpnxaum XUMHYCCKUX Bu6morexa LIOK
peaKImiA _
T — https://m.edsoo.ru/ff0d
pa3JIoKeHHUS, 3f34

3aMeleHusi, 0OMeHa)



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

M. B. JlIomoHOCOB —

bubmmoreka [JOK

0 YHICHBIH™ SHUHIIONCAHCT: https://m.edsoo.ru/ff0d
O06001meHue u 40c4
CUCTEMaTHU3allMs 3HAHUHN

20 Kontponbhas padota Nel o teme bubmmoreka [IOK
«BerecTBa 1 XUMHUYECKHUE https://m.edsoo.ru/ff0d
peaKImm» 4290

21 Bo3nyx — cmech rasos. bubmoreka [JOK

CoctaB Bo3nyxa. Kucnopon
— DJIEMEHT U

https://m.edsoo.ru/ffOd
448e



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

ITPOCTOC BCIICCTBO. O30H

Ddu3NYECKUE U XUMUICCKUE

22 CBOMCTBAKHUCIIO bubmorexa HOK
pora (peaxiyi https://m.edsoo.ru/ffOd
OKucJeHus, ropenue). [lonstue 4614
00 oKcHIax S

’s CnocoObl nmosyueHus BubmoTexa LIOK
KHMCIIOPOZIa BIA00PATOpHH M https://m.edsoo.ru/ffod
MIPOMBITTICHHOCTH. 4973
IIpumenenue kucnopoaa
TernoBoit A HexT XUMHIECKOM

24 peaKLuu, IOHATHE O bubmmorexa LIOK
TEPMOXMMHUECKOM YPABHEHHH, https://m.edsoo.ru/ff0d
9K30- U 4730
SHAOTEPMUYCCKUX PEAKITHIX
TomnuBo (HedTh, yroyib u BuGmorexa [IOK

2> weran). Sarpasnenne osyXa, https://m.edsoo.ru/ffod
CIIOCOOBI €T0 Acda
MIPEIOTBPAIICHUS

26 [Ipaktuueckas pabora Ne 3 o Bu6morexa LOK
rene https://m.edsoo.ru/ff0d
«ITonmyuenue u cobupanue 4362
KHCIOpOJa,U3yUYCHHUE T0 o
CBOMCTB»

57 Bonopon — anemeHT u bu6mmoreka IJOK
IIPOCTOC BEIIECTBO. https://m.edsoo.ru/ff0d
Haxoxnenue B ipupoie 4ddo

28 PU3NUECKUE U XUMUYECKUE bubmmoreka [JOK

CBOMCTBAaBOI0PO/IA.
[Tpumenenue Bogopoaa

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

4dd0

29 IToHsTHE O KMCIOTAX M COJISIX bubmorexa [OK
https://m.edsoo.ru/ff0d
50d2

30 Cnoco0sbI nosrydeHust bubmmoreka [JOK

BOZOPOJIa BIIabOpaTopuu https://m.edsoo.ru/ff0d
4dd0

a1 [Ipaktuueckas padora Ne 4 o Bu6morexa LIOK

TEeMe

«ITonydyenue u cobupanue
BOJIOPO/JIa, U3YYEHUE €T0
CBOWCTB»

https://m.edsoo.ru/ffOd
442



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

32

Mosnsipablit 00BEM ra3oB.

bu6mmoreka [JOK

3akoHABOTazapo https://m.edsoo.ru/ff0d
542¢
Brruncnenus o0bEMa, KOJIMYECTBA
33 BEIIIECTBA ra3a I10 €T0 bubmiorexa LIOK
H3BECTHOMY KOJHUECTRY https://m.edsoo.ru/ff0d
BEIIECTBA WJIH 00BEMY 5530
s | Do o
https://m.edsoo.ru/ff0d
3aKOHa 5708
00BEMHBIX OTHOIIICHUHN ra30B o
35 DU3NYECKUE U XUMHUIECKHUE bubmmoreka [JOK
CBOHCTBABO/IBI https://m.edsoo.ru/ff0d
587a
36 CocTaB OCHOBaHHI. bub6mmoreka [JOK
IousTHE OOMHANKATOPAX https://m.edsoo.ru/ff0d
592
Bopna kak pacTBopuTEND. BuGmorexa [IOK
37 Hacwimiennpie HEHACHIIIEHHBIE https://m.edsoo.ru/ffod
PaCTBOPBEI. 5b 40
MaccoBas 1018 BellecTBa B -
pacTBope
[Tpaktuueckas padora Ne 5 o
38 TeMe bu6mmoreka IIOK

«IIpuroroBieHue
pacTBOPOB C
OIPEICIIEHHON MacCOBOM
JOJEUPACTBOPEHHOTO
BEILIECTBA

https://m.edsoo.ru/ff0d
5eba



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

KontponbHas padota Ne2 o teme

bubmmoreka [JOK

39 «Kwucnopoa. Bogopos. Boma» https://m.edsoo.ru/ff0d
6342

40 Okcunpl: cocTas, bu6mmoreka IJOK
Kkaccuukanys, https://m.edsoo.ru/ffod
HOMEHKJIaTypa 664e
[lonydeHne U XUMHUYECKHE Bu6miorexa LIOK

41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d
1 aM(OTEPHBIX 664e
OKCHJIOB

42 OcHOBaHMS: COCTaB, bubmmoreka [JOK

KJaccuukanys, HOMeHKIaTypa

https://m.edsoo.ru/ff0d
67ca



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

43

HonyquI/Ie U XUMHWYCCKHUEC

bu6mmoreka [JOK

CBOHCTBAOCHOBAHHIT https://m.edsoo.ru/ffod
67ca
44 Kucnotsi: cocras, bu6mmoreka IJOK
KIIaccuukanpusl, https://m.edsoo.ru/ffod
HOMCHKJIaTypa fee?
45 [Tomy4yeHue u XuMUYECKHE bubmmoteka [IOK
CBOHCTBAKHCIIOT https://m.edsoo.ru/ff0d
fee2
" Comnu (cpemuue): bubarorexa [JOK
HOMCHKIIATypa, CI0COOR! https://m.eds00.ru/00a
MOJIYYCHUS, XUMUYCCKUE d9474
CBOMCTBA
[Ipaktuueckas padora Ne 6.
47 PelieHnesKCIepuMeHTaIbHbIX brbmorexa LIOK
387124 110 TeMe https://m.edsoo.ru/00a
dob7c
«OCHOBHBIC KJIACChI
HEOPraHWYCCKHUX COCTUHCHUI
48 ['eHeTueckas CBS3b MEXKITY bu6moreka IJOK
KJIaCCaMUHEOPraHUICCKUX https://m.edsoo.ru/00a
COCIMHECHUN d9a50
49 O06o006meHne u bu6mmoreka IIOK
CHCTEMaTH3alA3HaHUH https://m.eds00.ru/00a
d9ch?2
KontponbHas pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChI bubmioreia IOK

HEOPraHUYECKUX COCTUHEHUMN "

https://m.edsoo.ru/00a
d9ela



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

HepBBIe ITOIIBITKH KHaCCI/I(l)I/IKaHI/II/I

bubmmoreka [JOK

>l RHMHHCCIHX SJICMEHTOB. https://m.edso0.ru/00a
HOHHTI/IG orpyrmax CXOOHBIX d 9ff 3
DJICMCHTOB

52 gepI/IO,ZII/I‘{eCKI/IH 3aKOH U BI/I 6JII/IOT€Ka H OK

CPHOMMHACCRAT CHCTEMA https://m.edsoo.ru/00a

XUMHNYCCKHUX d 3.5 2 C
anemenToB J[. . MenneneeBa

53 [lepnoael, rpymIbl, IOATPYIIIIBI Bubmrorexa LHOK

https://m.edsoo.ru/00a
da52c



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB

bu6mmoreka [JOK

** | arowmenoanep. Hsotom https://m.eds00.ru/00a
da342
TPOCHH KTPOHHBIX YeK
55 | momonomemenon BuGmorexa LIOK
[epuoandeckoiicucTemsl J1. https://m.edsoo.ru/00a
H. Menaeneena da6bc
XapakTepucTruKa
56 XMMHYECKOI'0 DJIEMEHTA 10 bubmoreka [JOK
ero MOJIOKEHUIO B https://m.edsoo.ru/00a
[lepuoanueckont cucreme da824
. U.
MeHnpeneeBa
3nauenue [leproauyeckoro
57 3aKOHa JUTSl PA3BUTHS HAYKU U bu6morexa [JOK
npaktuku. J|. I.Mennenees — https://m.edsoo.ru/00a
YUYEHBIH, MEAAror u dad6e
rpak 1aHUH
58 DJIEKTPOOTPHUIIATEILHOCTD Bu6mmoreka [TOK
ATOMOBXUMITACCKIX https://m.edso00.ru/00a
3JIEMEHTOB daabs
59 HMoHHasg XUMHYECKas CBSI3b But6morexa [OK
https://m.edsoo.ru/00a
dac34
60 KoBanentnas nosisipast bu6mmoreka IIOK
XUMITACCRAACBASD https://m.edso00.ru/00a
daab8
61 KoBanentnas HenomnsipHast bu6mmoreka IJOK

XUMHUYCCKas1CBA3b

https://m.edsoo.ru/00a



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

daab9

bubmmoreka [JOK

62 CrerneHb OKUCICHUSI
https://m.edsoo.ru/00a
dae28

63 OkucnurtenbHO- bu6mmoreka IJOK

BOCCTAHOBHUTCJIbHBICPCAKIINU https//m.edSOO. ru/OOa

db076

64 OKHCIINTEIN U BOCCTAHOBUTEIN bubmorexa LIOK
https://m.edsoo.ru/00a
db076

65 KontponbHas pabota Ned o Teme bubmmoreka [{OK



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpoeHue aToMa. https://m.edsoo.ru/00a
XUAMHAYECKASACBAZDY db486
Pe3epBHbIi ypOK. bubmmoreka [IOK
66 1 0 0
O6o6menne n https://m.edsoo.ru/00a
CUCTEMaTHU3alIMsl 3HAHUHN db33c
Pe3epBHbIl ypOK. bubmmoreka [IOK
67 060G 1 0 0
OOILICHHE U https://m.edsoo.ru/00a
CUCTEMaTHU3alIMsl 3HAHUHN d9ch?
PesepBHBIl ypOK. bubmoreka [JOK
68 1 0 0
O06o0meHne u https://m.edsoo.ru/ff0d
cUCTEeMaTU3alus 3HAHUI 61c6
OBHIEE KOJIMYECTBO 68 4 6
YACOB IIOITPOI'PAMME
9 KJIACC
KoJsmnuyecTBo yacos DJIEKTPOHHbIE
Ne Jata uu(poBbIe
o/ Tema ypoka Beero Konrpoasn | Ilpakruyeck MIYHEHNS oGDasopaTetbH
bIepaldoThI nepadoThbI
1 bIepecypcChl
[Ieprnoanyeckui 3aK0H.
1 I[lepuoauueckas cucTeMa 1 0 0 brbmiorexa LIOK
XUMITIECKIX 3ICMCHTOR https://m.edsoo.ru/00a
LWL db59e
MenneneeBa
, 3aKOHOMepHOCTj/I B . 0 0 Bubmorexa LIOK
MSMCHCHUH CBOUCTE https://m.eds00.ru/00a
XUMHUYECKUX PJIEMEHTOB db6b6
IIEPBBIX TPEX MEPUOJIOB



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

Knaccuduxkarus u
HOMEHKJIaTypa
HEOPTaHUYECKUX BEIECTB

bu6anoreka IJOK

https://m.edsoo.ru/00a
db7e2

Buaber xuMnueckon CBSI3H U
TUIBIKPUCTAILTAYECKHAX
pEmETOK

bu6mmoreka IJOK

https://m.edsoo.ru/00a
dbacb



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Kontponbshas padora Nel o

5 TeMe
«IloBTOpeHME U yriaybieHue
3HAHHWI OCHOBHBIX Pa3feiioB
Kypca 8 kiaccay

6 KnaccnngKauHﬂ XUMHYECKUX bu6moreka IJOK
PCaKIMU IO pa3IniHbIM https://m.edsoo.ru/00a
NpU3HAKaM dbcb0
[TonsiTHE O CKOPOCTH

7 XUMHYECKOHN pepaKI_[I/II/I. bubmotexa [OK

https://m.edsoo.ru/00a

[ToHsATHE O TOMOTCHHBIX U dbe9a
T'eTEPOTeHHBIX PEAKITHAX
[TonsaTHEe 0 XUMHUYECKOM

o paBHOBecHuU. DaKTOPHI, Bu6morexa LIOK
BIAHAIOTIHE Ha CKOPOCTE https://m.edso0.ru/00a
XUMHUYECKON pPEeaKIuu 1 dc28c
MIOJIO)KCHHE XUMHYECKOTO -
paBHOBECHS

9 OKHCIUTENIBHO- bubmoreka IJOK
BOCCTAaHOBHUTEIbHBICPEAKITUN https://m.edso0.ru/00a

dcade

10 | meceonmatmmn Crmmen Bumorexa LIOK
C1a0BICAIICKTPOJIUTHI ggggél m.edso0.ru/00a

11 M oHHBIE ypaBHEHUS PEAKIUI bubmorexa HOK

https://m.edsoo.ru/00a
dd448



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

XUMHUYECKUE CBOUCTBA
KHCJIOT U OCHOBAHUI B CBETE

bu6mmoreka IJOK

12 IPE/ICTABICHHI 06 https://m.edsoo.ru/00a
AIIEKTPOJINTUIECCKOM dd5d8
JTUCCOTTHAITIT

3 | s caofiors: BuGmorera LIOK

https://m.edso0.ru/00a

MpeICTaBICHU 00 dd8b?
AIEKTPOTUTHICCKOM
JTUCCOTTHAITIT

14 [ToHsATHE O TUAPOIU3E CONEI bubnuoteka [JOK



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

https://m.edsoo.ru/00a
dd9d4

15 O6006m1eHE N § bubmorexa IJOK
CUCTEMAaTU3alMA3HAHUH https://m.edsoo.ru/00a
ddd12
6 [TpakTrueckas padora Ne 1. Bu6morexa IIOK
«Pemenne https://m.edso0.ru/00a
9KCIICPUMCHTAJIbHBIX ddbfa
3a7a9
. KonTtponbsHas padora Ne2 o Bu6morexa LIOK
rene https://m.edsoo.ru/00a
«ONEKTPOIUTHYECKAS ddeco
TUCCOIMAIINA. X MUMHYECKHE -
peaKIuy B pacTBOpax»
s OO6m1as xapakTepucTruKa Bu6morexa LIOK
;?HOF@HOB' . https://m.edsoo.ru/00a
MMHUYCCKUE CBOMCTBA Ha ddfe2
npuMepexJiopa -
XIIOPOBOIOPOA. ConsHas Bu6morexa LIOK
19 KHeIoTa, XUMITICCKHC https://m.eds00.ru/00a
CBOMCTBA, MOJIy4YEHHUE, de104
IPUMEHEHUE
2 ill)\fel(TI/I‘-IeCKa}I pabota Ne 2 o Bu6morexa [IOK

«ITomyyenue consiHon
KHUCJIOTBL, U3YYEHUE €€
CBOMCTB»

https://m.edsoo.ru/00a
de348



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

Beraucnenus mo YPaBHCHUAM

bu6mmoreka IJOK

N i e
n30bITKE de488

99 OOr11ast XapaKTepUCTHKA Bubmmoreka LIOK
9EMEHTOB VIA-TpymIbI https://m.edso0o.ru/00a

debda

AnnoTtponHble  MoaU(UKALIN

23 cepbl. Haxosxenue cepsl u eé bubmmoreka LIOK
COCHMHEHMI B  IpUpOZE. https://m.edsoo.ru/00a
XUMHUYECKHE CBOMCTBA de64a
cepsl

24 CepoBoJ10pO/I, CTPOCHHE, bu6moreka [JOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

bu3nYecKre U XUMHUECKHE
CBOMCTBA

https://m.edsoo.ru/00a
de802

Oxcunpl cepbl. CepHast

bu6anoreka IJOK

2 iﬁ;lf:f;:i:;ﬁ;ﬂ https://m.eds00.ru/00a
’ dea28
IPUMEHEHUE
XUMHYECKHE peaKIuu,
JCKAITUE B OCHOBE
26 NPOMBIIIEHHOTO  CIIoco0a bubmiotexa IIOK
MOJTYYEHHUsI CEPHOU KUCIIOTHI. https://m.edsoo.ru/00a
XHUMHUYECKOE 3arps3HECHHE decBa
OKpY>Karomien cpenabl
COCTMHEHUSIMU CEPhI
57 Brraucienne MmaccoBou g0 bu6mmoreka IJOK
BBIXOJIANIPOJYKTA PEaKLIUU https://m.edsoo.ru/00a
decBa
OO01ast xapakTepuCcTUKa
28 A1eMEHTOB V A-rpynmnbl. A30T, bubmmoreka LIOK
PacIIpOCTPAHEHIE B IPHUPOJIE, https://m.edsoo.ru/00a
bU3UYEeCKUEe K XUMHUYICCKUC deeab
CBOICTBa
AMMmuak, ero ¢pu3ndecKue u
29 XI/IMI/I‘—IGC’KI/IG C(EOfICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00a
TIOJTYYCHUE U d4f004
IPUMEHEHUE
20 i}ida:TH‘-IeCKa}I pabota Ne 3 o BuGmorexa LLOK

«ITomyuenune ammuaxa,
W3YYEHHE €0 CBOWCTBY

https://m.edsoo.ru/00a
df180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

31 A3OTHas KHCIIOTa, e bubmorexa IJOK
CBOWCTBA df306
Hcronp30BaHNEe HUTPATOB U

37 COJIE aMMOHUS B KAYECTBE bubimorexa LIOK

MUHEPaTbHBIX YOOPEHUH.
XUAMHYECKOE

3arpsi3HEHUE OKPYKaroIei
Cpelbl

https://m.edsoo.ru/00a
df518



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

COCIUMHCHMAMM a30Ta

dochop. Oxcun pocdopa (V)

bu6moreka I{JOK

> # ocopHas KHenota, https://m.edsoo.ru/00a
q)HSfIquKHe UXUMHUYECKHE df68a
CBOMCTBA, MOJy4YCHUE
HcnonszoBanue pocharos B

34 KauyeCTBE MUHEPAITBHBIX bubimorexa LIOK
yI0OpeHNiA. 3arps3HeHne https://m.edsoo.ru/00a
MPUPOJIHON CPEBI dfc20
dbocharamu

o | o

’ N https://m.edsoo.ru/00a

XUMHUYECKUECBONCTBA dfdoc
Oxkcupsl yriiepoaa, ux

36 (bU3NYECKUE UXUMHYECCKUE bubmrorexa [IOK
CBOMCTRA. https://m.edsoo.ru/00a
DKOJIOTUYECKHUE TTPOOIIEMBI, dfebe
CBSI3aHHBIE C OKCUJIOM yriepoaa
(V)

37 VYronbHas KUCIOTA U €€ COIU Brbmorexa HOK
https://m.edsoo.ru/00a
e006¢

[Tpaktrueckas padora Ne 4 o
38 teme"[lonmydenne bubnuoreka [IOK

YTJICKHUCIIOTO Ia3a.

KauecTBeHHas peakuys Ha
KapOoHaT-

nou"

https://m.edsoo.ru/00a
e027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

HepBOHa‘{aHLHble ITOHATHUA

bu6anoreka IJOK

39
00 OpraHMdCCKuX https://m.edsoo.ru/00a
BEIIECTBAxX KakK O e054e
COCIMHCHUSX yIiiepoja
40 Kpemnuii u ero coeguHeHus bubmorexa IOK
https://m.edsoo.ru/00a
e080a
41 [Tpaktrueckas padbota Ne 5. bubmmoreka LIOK

Perenne skcriepuMeHTaIbHBIX
3a7a4

https://m.edsoo.ru/00a
e0bf2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

o TeMe «BaxxHennme
HEMETAJUIBI UUX COEIUHEHUS))

Koutponbshas padora Ne3 mno

bu6anoreka IJOK

42 TEMeE
«BaskHeH e HeMeTaUTE https://m.edsoo.ru/00a
U UXCOETUHECHHUSI» e0els8
OO01ast xapakTepuCTHKa
XUMHUYECKUX IJIEMEHTOB —

43 METaJUIOB. MeTamueckas bubsmorexa [IOK
e ———— https://m.edsoo.ru/00a
KpUCTaJIIIMYECKast peLIETKa. el03e
du3nyECKre CBOMCTBA
METaJlIOB

44 ﬁ:ﬁ;ﬁ;iﬁm coouetEd bubnuoreka [JOK
DIeKTPOXUMUHECKHi https://m.edso0.ru/00a
PAIHAIIPSKEHAN e1156
METaJIJIOB
OO61ue crnocoObl MOTyYeHHUS

5| pen

YPABHCHIIM https://m.edso00.ru/00a
XUMHUYECKUX PEAKIUH, €CITH 1156
OJIMH U3 PEareHTOB COACPKUT
IPUMECH
46 [ToHsaTHE O KOPPO3UU METAIIIOB bubmorexa LIOK
https://m.edso0.ru/00a
el278
47 [IlenouyHble METALIIBI bubmioreka ITOK

https://m.edsoo.ru/00a



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

eldb2

OKCI/II[BI U THAPOKCHUABI

bu6mmoreka IJOK

48 HaTpuA NKalInsd https://m.edsoo.ru/00a
el4b2
49 H_[eJIOquseMeanIzIe bu6moreka [JOK
METAJLIEL —Ka b 1 https://m.edsoo.ru/00a
MarHuM e15e8
50 Baxwneiime coeuHeHUS bu6mmoreka IJOK

KaJIbIUS



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

https://m.edsoo.ru/00a
e15e8

51 O6o0061eHue U
CHCTeMaTH3alUsI3HAHUH
59 JKécTkocTh BOABI U bubmorexa IJOK
CIIOCOOB! e€yCTPaHEHH S https://m.edso0o.ru/00a
e1886
5 TH@;;;@KTquCKa;I pabota Ne 6 1o Bubmorexa [IOK
"KECTKOCTD BOJBL 1 https://m.edsoo.ru/00a
METOJbI €€yCcTpaHeHus" elaed
54 PN — bu6moreka [JOK
https://m.edsoo.ru/00a
elco4
55 AmMdoTepHbIe CBOWCTBA bubmoreka [JOK
OKCHJa NTHApoKCHaa https://m.edsoo.ru/00a
elco4
56 Kemeso bubmoreka IJOK
https://m.edsoo.ru/00a
e1d86
57 OKcuibl, TUAPOKCHUIBI U COJTH but6moreka [JOK
xKernesa https://m.edsoo.ru/00a
(1) u xene3a (1) e35€e6
58 O0600mmeHne u
CHUCTEeMaTH3aIsI 3HAaHU I
[Tpaktrueckas padbota Ne 7.
59 PerreHue sKCrepuMEHTaTbHBIX but6mmorexa IIOK

3a1a4Iio Teme «BakHeuime
METAaJUIbI U UX
COCIUHEHU»

https://m.edsoo.ru/00a
e3de8



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

60

Bbruncnenus no ypaBHeHUsIM
XUMHYECKUX PEAKLIUN, €CIIN
OJIMH U3PEarcHTOB J1aH B
U30BITKE WU COAEPIKUT
npuMecu. Beruncienus
MacCOBOH JI0JIM BbIX0/a
IPOJIYKTa

peaKiuun

bu6moreka I{JOK

https://m.edsoo.ru/00a
el750



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

61 O6o0061eHue U 1
CHUCTEeMaTH3aIsI3HaHU I
Koutponbshas padora Ned o

62 TeME 1
«Baxkneine MeTalIbl
1 UXCOCTUHCHUS

63 BemectBa u matepuaisl B 1 but6moreka IJOK
MIOBCCTHEBHOM KU3HU https://m.edsoo.ru/00a
YeJIOBEKa e3f50

64 XHUMHAYECKOE 1 bubmorexa IJOK
3arpsA3HEHUE https://m.edsoo.ru/00a
OKPY’KAIOIIEN CPEBI e4270

65 Ponb xumMuu B 1 bubmoreka IJOK
pelIeHUN https://m.edsoo.ru/00a
HKOJIOTMICCKHX e4270
npobieM
PezepBHbIi ypOK. but6moreka [JOK

6 | 0606 L

OOULICHHE U https://m.edsoo.ru/00a

CHCTEMAaTH3aIs 3HAaHUI e0d0a

67 PesepBHBIl ypOK. 1 bu6aunoreka I{OK
O6o006menue u https://m.eds00.ru/00a
CUCTEeMaTH3aI1sl 3HaHUI db33c

68 Pe3epBHbI ypOK. 1 bubnuoreka [{OK
O060061IeHuE U https://m.edsoo.ru/00a
CHCTEeMaTH3aI1sl 3HaHUI d9ch?

OBIIEE KOJIMYECTBO 68

YACOB IIOITPOI'PAMME



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

YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIAA YHEHUKA

» Xumus, 8 knacc/ I'abpuensan O.C., OctpoymoB N.T"., Cnaakos C.A.,
AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne

» Xumus, 9 xknacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.,
AxunonepHoe ob6mectBo «M3narensctBo «IIpocBemienne

tabnuuel: [lepuoguueckas cucreMa XuMuueckux snemenTos /1. U.
Menneneesa, Tabauna pacTBOPUMOCTH, HNEKTPOXUMUYECKUH Psijl HAIPSYKEHUS

MCTAJIJIOB

METO/JJUYECKHUE MATEPHUAJIbI IJ151 YUYUTEJISI
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIiA-ypOBEHb. -
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Meroanueckoe-mocooue-misa-yunrens.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

