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INOACHUTEJIBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTENIbHON MPOrpaMMbI OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalibHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUH TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IIPELyCMATPUBAET paclpeesieHue ero 1o Kiaccam U
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, ONIPEIENseT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHMs, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa JUis
peanuzanuu TpeOOBaHHM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a Tak)Ke TpeOOBaHUI K pe3yabTaTaM 00ydeHUsI XUMUHU
HA YypOBHE MeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESTEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIepIKaHusl.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOIeM 3ApaBOOXPaHEHUSI.

N3ydenue xumun:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH sl camMopa3BUTHUA U (OPMUPOBAHUS
KYJBTYPBI JINTYHOCTH, €€ 001IeH 1 PYyHKITMOHAITBHONU TPAMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0ydarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATENHbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM IJKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyYarOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyyJaronuxcs.

JlanHble HampaBiieHUss B OOyYEHHU XUMHUHU 00ECIEeUMBAIOTCS CHEIU(PUKON colepiKaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TEeNarorTMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKU XMMHUU Ha ONPEICTIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO OOpa30oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JarIIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMHHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICITBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uszydeHuro. CopepaHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XUMHUYEeCKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO MPHUHIMILY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE ASMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
NPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxarouii Mupy», «buonorus. 5—7 kiacce» U «Pusmnka. 7 Kiacc».

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAHMM M PA3BUTHUM I[IO3HABATEJIbHBIX YMEHUH M HUX NPUMEHEHMHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIEe0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHIO DEUICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOJaM  IO3HAHUA,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHHWBATh SIBIEHUS OKPY’KAIOIIEr0 MHUpA, MCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU M3YUYEHUU XUMHUHU, MPUMEHATh HMX HpPHU pELIEHUU NpodiaeM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOU JEATEIILHOCTH,

— (opmMupoBaHue y 00y4aronuxcs ryMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LENAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpensbl;

— pa3BUTHE MOTHUBAIIUHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIHTAHHIO
Ha OCHOBE YCBOGHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX I M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
obpazoBanmusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 vaca B HefeN0), B 9 kitacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasA Macca. OTHOCHUTEINbHASI MOJIEKYJ I pHas
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMmynaM XMMHUYECKHX COCTUHEHHM.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYecKUe ypaBHeHus. Knaccudukanums XMMUYECKUX PEaKInui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii sIkcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKkux (IJIaBIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt0IeHue
W OINKCaHWE TPU3HAKOB TIPOTEKAHUS XMMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (1), usyuenme crocoGoB
pa3fieNieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINA,
xpoMarorpadusi, TPOBEJACHHE OUYMCTKH TOBAPEHHOW COJIM, HAOMIOJCHUE W OIMCaHUE
pe3yabTaTOB MPOBEJICHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MacChl, CO3/1aHUE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopojg — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucinopoja B mpupoje, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcuapl. Ilpumenenue xucmopoma. CrocoObl MOMydYeHUS KHCIOpoJa B jabopaTopuud U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TemmoBoit A(PekT XUMHUYECKOW pEeaKIuH, TEPMOXMMHUYECKHWE YpaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakIuu. TOIMIMBO: yroidb M METaH. 3arpsi3HEHHWE BO3/yXa, YCUJIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxoxkaeHue Bojopoda B IPHUPOJIE,
buznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Moutsipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIICHHbIE PAcTBOpBI. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas [0S BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuawl. Krnaccudukamus OKCHIOB:
cojieoOpa3zyroue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. HomeHnknarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBECHHOE OMpeeNICHUE COJEpKaHUsl KUCIOPOoJa B BO3AyXe, MOIyYCHHE, COOUpaHHeE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHUS M IMPEKpaIIeHUs] TOpeHus (mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
M3y4eHuEe CBOMCTB Bojopona (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom meau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumojeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C METajlaMu,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCAUHEHHIN.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumMudeckux siementros JI. HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCHIBL.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX snep. M3ortomsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTemMsl
. W. MenngeneeBa. XapakTepUCTUKa XHUMHUYECKOIO JJIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipouecchb
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3y4YeHue OoO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE THIPOKCHIA
IMHKAa C pacTBOpPaMHu KUCIOT M IIEJIOYed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (rOpeHue, peakiiuu pa3ioKeHNs, COSTUHEHHS).

Mesicnpeomemmuuie ceasu



Peanuzamust MeXNpeaAMETHBIX CBA3€H MpU U3y4YeHUU XUMUHU B § Kilacce OCYIIECTBISETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATHH, TaK M IOHSATHA,
SBIISIOIIUXCSI CHCTEMHBIMHU JUISI OT/IETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOme ecTecTBEHHO-HAy4HbBIC IOHATHSA: Hay4HbIM (akT, TUIoTes3a, TEOopus, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCHEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, H3OTOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenneneeBa. CrTpoeHHe aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB XHMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpPOSHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THUIA KPUCTAIUYECKOW PEMIETKH M BUJA XMUMHYECKOM
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YUacCTBYIOUIMX B peakIUH BEUIECTB, MO TEMmIoBOMY 3(dexTy, Mo HM3MEHEHHUIO CTeneHen
OKHUCJICHHUS XMMHYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). JK30- U
HHJIOTEPMHUUYECKHE PEAKIIMU, TEPMOXHUMUYECKHE YPaBHEHHUSI.

[TonsiTue o ckopocTH XxumMudeckoi peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTEepOreHHBIX peakuusx. [lonarue o
karanuze. lloHsatne o XuMHueckoM paBHOBecHU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE pPEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMHU XHMHUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHMI M COJEW B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMUYECKHX PEHIETOK HEOPraHMUYECKHUX BEILECTB —
METaJUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEOBAHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEaKIUu OT BO3IACHCTBHS pPa3IMUHBIX
(bakTOpoB, UCCIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLecca AUCCOIUAIIII
KHUCJIOT, ILIENOYe M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MaTEpUaNIOB), IPOBEIECHUE
OTBITOB, WILTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAaHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACNCHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX TMPHUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHue, peakluu pasioXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTaJulbl M UX COeUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
menoyamu).  XmopoBopopoxa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyueHHE,
npuMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelime xjiopuabl
U MX HaXOXJICHUE B IIPHPO/IE.

OO6mas xapakrtepucthka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MYECKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUYECKHe CBOWCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpPENCTaBHTENS Kilacca KUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallye B OCHOBE HPOMBIIICHHOTO croco0a MoyydeHus cepHoil KucinoTbl. IIpumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklius Ha cyib(ar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUYECKOE 3arps3HEHHE OKpYXarolel cpessl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6miass xapakrepucTuka 31eMEHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpocTpaHeHHWe B MpuUpoje, (HU3UUEcCKue Hu
XHUMHYeCKHe cBOiCTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XHMUIECKHe
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYEeCKHe CBOICTBRa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHE,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHnid. XMMHUYeCcKoe 3arpsi3HEHUE OKpY’KaloIIeld Cpebl COeANHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucioTta,
¢u3nveckue W XUMHYECKHE CBOWCTBA, mosrydeHue. lcmonp3oBanue QocdaTtoB B KadecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

O6mas xapaktepuctuka 3yeMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHHS. YTIEpOJ, alUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusmdeckue u XuMUIecKkne cBoicTBa. Ajcopoums. KpyroBopoT yriiepoaa B mpupoe.
Oxcuapl yriaepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIydeHUE W MPUMEHEHHE. JKOJOTUUYECKHe TPOOIeMBbI, CBsI3aHHBIE ¢ OKcuaoM yriiepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-mMoHBL. ~ VMcmonb3oBaHue  KkKapOOHAaToB B ObITY, MeEAMIMHE,
MIPOMBITIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX Yriepoja
(MeTaH, 9TaH, ATWJEH, AalETUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kkuciora). IIpupogHsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX TNepepabOTKu
(6eH3uH), UX POJb B OBITY W MPOMBINIICHHOCTH. [IoHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B KU3HHM 4YelOBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCAUHEHUI.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyYeHHE U NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpeacrtaBieHuss o6 okcume kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPHUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3Yy4YCHHE 00pa3IlOB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI, MPOBEICHUE
KAueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COSAMHCHHN (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEpUaOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HAKOMJICHHE C oOpasnamMu cepbl U €€ COCIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepHaoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONoJIeHuE IpHu3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, dochopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yA0OpEHUH,
MoJIydeHue, coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB aMMHaKa, IMPOBEIACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpadura, ¢yepeHa, O3HAKOMIIGHHE C TIPOIECCOM aICOpPOIMM PacTBOPEHHBIX BEIIESCTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUE
Y W3y4Y€HHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEJECHHWE KAaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHWE C MPOAyKUHUEH
CUJIMKATHOM MPOMBILIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTauibl M X COeUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumuueckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
peméTka. DIEKTPOXUMUYECKUN psAJl HalpspDKeHUW MeTauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTaiyioB. OOmme cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METaJIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUMN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. Menzaeneesa, CTpO€HHE UX aTOMOB, HAaXOXAcHUE B Ipupoiac. PU3NUYECKUE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kaywmsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenne
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHoO3eMenbHBIE METAUIBI MarHuii W Kaublui: mosokeHne B Ilepuoamueckoit
cucremMe xumuueckux snemeHToB [[. M. MeHnneneeBa, CTpOEHHME MX aTOMOB, HaxOXICHUE B
npupoae. OU3NYECKUE U XMMHYECKHE CBOWCTBA MarHus M Kajblus. BaxkHeilmme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumuueckux snemeHTo [ U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Ipupoae. OPU3NUeCKrue U XUMHUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XMMHUYECKHUE CBOMCTBA
xkene3a. Okeupawl, Tuapokcunsl u comu skene3a (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
M3Y4YEHUE Pe3yJbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejle3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, UHKA, xene3a (II) u xenesa
(ITI), menu (1), HaOMrOIEHME W OMKCAHHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemectBa u maTepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe HCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OKOTax H
OTpPaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
Beulects, gainee — [1/1K). Ponp xumuu B perieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii Ikcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIE MATEPUAJIBI).

Mescnpeomemmnuie ceazu

Peanuzanust MeXIpeAMETHBIX CBS3€H MPHU U3YYCHHH XUMHH B 9 Kilacce OCYIIEeCTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSITHIA,
SBJSFOIIMXCS CACTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJ, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJIHUKH,
TUJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHMS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIa€MBbIE, TOILINBO, BO/IHbIE pecypchl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAAULUOHHBIMH  POCCHUMCKMMH  COLMOKYJBTYPHBIMHU W  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpPaBUJIAMHU U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUXCsl.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOUIMXCS PYKOBOACTBOBAThHCS
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALMUWA U PACIIMPEHHUE ONbITA JEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoOTHYECKOro BOCIIUTAHUA:

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAyYHOMY
HACJICUIO, TOHMMAHUSA 3HAUEHUS XMUMHYECKOW HAyKH B JKH3HH COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManueil O MepefoBbIX NOCTUXKEHHUSIX U OTKPBITHUIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpaJIaHCKOr0 BOCIIUTAHUS:

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTHU B 00IIECTBEHHO TMOJIE3HOM,
y4eOHOMCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOMH J1€ATEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKHX OSKCIEPHMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJEHHWE M TOCTYNKH CBOMX TOBAapHUINEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHYECKOM  PEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH M COCTABIIAIOIINE OCHOBY JUIS
NOHMMaHMUsS  CYIIHOCTH HayyHOW KapTHUHBI MHpa, NpPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJIOBEKa C MPUPOJHOM Cpeoi, o posn
XMMHH B IO3HAHNU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBIE MOTHUBBI, HAIlpaBIICHHbIE HA IOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXoIuMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYypbl, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYHNHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEepeC K OOyUYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JAJIbHEHILEM;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY 3/I0pOBBIO,
YCTaHOBKHM Ha 3J0pOBbIi 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBUM M HENPUSITHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS
npaBuyl 0€30MacHOCTH MpH OOpallleHMH € XMMHYECKHMH BEIIeCTBAaMH B OBITY U pealbHOMN
YKU3HU;

5) TpyaoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro pojia, yBaXeHHE K
TPy W pe3ysibTaraM TPYAOBOM JEATENbHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAaHWH 10 XWUMHHM, OCO3HAHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU



MPOJODKEHUsST 00pa3oBaHUs € yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTh aJalTUPOBATHLCS B MPOGECCHOHAIBHON CpeIe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11erecoo0pa3Hoe OTHOLICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpaza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICUXHUYECKOMY 3I0POBbIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJY4YaeMble MPU HU3YUYEHUU XUMHH, JJIS PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXaroLEeH MPUPOIHON CpeloH, 1JIsl MOBBIILEHUS YPOBHS SKOJIOTMYECKON
KYJBTYpPbI, OCO3HaHUS TJIO0AIBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM M MyTeH MX perieHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yJbTaTOB BBUICISIOT 3HAYUMBIC I (DOPMUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TECOPUS, MPUHIUI, THUIOTEe3a, (akT, cucTeMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOM HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJIbHbIC YueOHbIC NEHCTBUS (ITO3HABATEJIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUIAHHPOBAHHUIO M OCYIIECTBICHUIO YICOHOU JIeATEIIBHOCTH.

Ilo3naBaTe/ibHBbIC YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jlornueckue aeMcTBUs:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILIEHUs NPH OCBOCHUM 3HAHMIL:
pacKpbIBaTh CMBICT XUMHUYECKMX TOHATHH  (BBIACNIATh HMX XapaKTepHbIE TMPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OT/IENbHBIX (PAKTOB W SBJICHUMW, BHIOMpPATh OCHOBAaHUS W KPUTEPHUH IS KJacCHU(UKAIIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, YCTAaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H
MEXIy 00BEKTaMU U3Y4YECHHS, CTPOUTH JJIOTUYECKUE PACCYKACHHS (MHIYKTUBHBIC, 1€TyKTUBHBIE,
110 aHAJIOTWH), IeJaTh BBIBOJIBI M 3aKJIFOUCHMS;

yMEHHE MPUMEHATH B MPOIECCE TMO3HAHUS TMOHATHSA (MIPEAMETHBIE U METAINPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC MPECTABICHNUS — XUMHUUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
xuMHYeckass ¢GopMylia ¥ ypaBHEHHE XUMHYECKOH peaklMd — TpU pelieHud YydeOHo-
MO3HABATENIBHBIX 3a/lad, C YyYETOM OTUX MOJCNBHBIX TMPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKINi, BBIABISITH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBS3H H
MPOTUBOPEYUS B U3YUaEMBbIX MpOIleccax U SBICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBUA:

YMEHHE HMCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B Kay€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKk)k€ B KauyeCTBE OCHOBBI Ig (OPMHUPOBAHMS THIOTE3bl IO MPOBEPKE MPABWIHBHOCTH
BBICKA3bIBAEMbBIX CY>K/ICHUII;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMHM U MPOBEACHHUIO YUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0OM IPOIIecca, CAMOCTOSTEIEHO MTPOTHO3UPOBATH €TI0
pe3ynbTat, (opMynupoBaTb OOOOLICHHS M BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM paboTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (GOopM IPECTABICHUS, TOyYaeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAy4HO-TOMYJIIpHAas INTEpaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUECOHBIX U MO3HABATEIbHBIX 3324
onpeAeNéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HCHOJIb30BaHUS HH(GOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTEIIbBHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOLIeH NPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHMS 3aJlaBaTh BOIPOCHl (B XoJe Auanora M (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAaThl MO3HABATEIHHON ASITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIbHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMbD», KOOPAUHALIUS COBMECTHBIX JAEUCTBUMN, ONpe/IeIeHEe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBINMOJIHEHUH 331aHUMl ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBIECHHON 1enu,
YMEHHE UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIOBUH 3aIaHUM.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAaHMUSA,
YCTaHOBJIEHHOTO JaHHOM (QenepanpbHOil paboueil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
0o0yyaromyMuUCsT HayyHbIE 3HaHUS, yYMEHUS M CIOCOOBI JeHCcTBUMH, cnenuduyeckue s
npeaMeTHol o0nactu «XHUMHA», BHUIBl ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3ysIbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHH: aTOM, MOJEKYJA, XUMUYECKUN

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJds XHMHYECKOTO
3JIEMEHTAa B COCIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas peaklusl, Kilaccupukanus
peaKkuii: peakluy COEIMHEHUS, PEAKLIUU Pa3JI0KEHMs], peaKIIMM 3aMEIICHUs], peaKkLiuu
oOMeHa, K30- M YHJIOTEPMHUYECCKHE PEAKIINH, TEIUIOBOU 3P HEKT peakiuu, sIpo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PagHMyC aToMa, XUMHYECKas CBS3b,



NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIs1 BelecTBa (MPOLIEHTHAS KOHIICHTPALUs) B PaCTBOPE;

® UTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX MOHITHH W TPUMEHSTH ITH
MIOHSITHS TIPY OMTUCAHWH BEIIECTB M UX MPEBPAIICHHUI;

® UCMOJb30BATh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBIeHHS (OPMYJ BELIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHUCJICHHUS DJICMCHTOB B OWHAPHBIX COCIUHEHUSX, MPHHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHUE TEPHOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh Tabiauunyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX JJIEMEHTOB: pa3linyaTh IMOHATUS «TJIaBHas moarpymma (A-rpymnma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie u OonblIME NEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphle UMelTcs B Tabmume «llepronnyeckas cucremMa XHMHYECKHX
anemeHToB J[. Y. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsia sapa, oOIIee YHCIO SJIEKTPOHOB H
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYECKHE
peakmuu (M0 YHMCIy M COCTaBy YYacCTBYIOUIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
dbdexty);

®  XapaKTepu30oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB,  TIOJTBEPXKJash  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIil;

® MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAaYECTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAICHUI B PA3IMUHBIX YCIOBHSIX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (hopMyJie COSTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOHN peakInu;

® [PUMEHSTH OCHOBHBIE OMEPAIMHU MBICIUTEIHHON ACSITENLHOCTH — aHalW3 U CUHTES,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIlNI0, KIACCU(DUKAIINIO, BBISBICHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsI M3YYEHHSI CBOWCTB BEIIECTB M XUMHYECKHX PEaKIIUi,
€CTeCTBEHHO-HAYYHbIE  METOABl  TIO3HAHWUS  —  HAONIOJCHWE,  HW3MEpeHHe,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

e cleloBaTh MpaBWjaM TMOJIb30BAHUS XHMHUYECKOW TOCYIOH ©  J1abopaTOPHBIM
000pyIOBaHHEM, a TaKXKe NpaBWIaM OOpaIIeHUs] C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYSHHIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYEH U
KHUCTIOT C TIOMOIIBbIO HHIUKATOPOB (JTakMycC, peHon(TaIenH, METUIIOPaHX U APYyTHE).

K konny oOydeHus B 9 kjacce mpeaMETHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUM:

® pAacKphIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYyJa, NOH, KAaTHOH, aHHUOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENCHh OKHUCIICHHUS, XUMHUYECKas PEeaKIHs, XUMUYEeCKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pACTBOP, AJIEKTPOJIHUTHI,



HEDJICKTPOJIUTHI, IEKTPOIUTUYECKAs JAUCCOLMALMs, peakU HOHHOro OOMeEHa,
KaTaJIn3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(pOTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKLuu, HPEIeNbHO JIOIyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX NPEBPAILCHUN;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY Ui COCTaBJICHHMsS (OpMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCJMHEHUSAX pPAa3IMYHOI0 COCTaBa, NPHUHAIJIEKHOCTh BEIIECTB K ONpEAEIEHHOMY
KJIaccy COeNMHEHHH 1Mo (opmynam, BHI XHMHUYECKOH CBs3U (KOBaJCHTHAas, MOHHA,
METaJUIn4YecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsi]l HOHAa IO XMMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOM PeIEéTKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuonnyeckoro 3akona JI. . MenzaeneeBa u AeMOHCTPUPOBATh
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tadbnuunyio ¢opmy [leproanyeckoit
CHUCTEMbl XMMHYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHS «rJaBHas mnoxarpymma (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OGoJblIMe MEPUOJIBI,
COOTHOCUThb 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Talnuue, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YHUCiIo MEKTPOHOB U PaCIpeesieHHe X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX NIEPUOJOB U TJIaBHBIX NOAIPYMI C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B pEakIUHM BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHEW OKUCIEHNSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKON JTUCCOUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKIUH,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BelleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAIllEeHUH B pa3InYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MIPOBOAUTH PACUETHI IO YPAaBHEHNIO XMMUYECKOH peakiui;

coOuoaTh NpaBWja IOJIB30BAaHUS XUMHMUYECKOW TIOCYJIOM U J1IaOOpaTOpHBIM
00OpyIOBaHHEM, a TaKKe IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHSAMU 10 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJIy4YEHUIO
U cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAaKa U yIIIEKHCIIOro Trasa);

IIPOBOAMTH PEAKLMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PA3JIMYHBIX BEUIECTB:
pacmo3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHA-, MOAWIA-, KapOoHat-, (docdar-,



CWJIMKaT-, cynb(ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YyYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIM3 U CHUHTE3,
CpaBHEHHE, O0000INEeHHEe, CHCTEMATH3AlHI0, BBISABICHUE MPHUYUHHO-CIEICTBEHHBIX
CBs3€M — Ui M3y4YeHUs] CBOMCTB BEIIECTB M XMUMHUYECKHUX DEAKIIHH, eCTECTBEHHO-
HAyYHBIE METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
JKCIIEPUMEHT (peanbHbIN u MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KosauyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbBbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero Konrpoimusre TipaxTideckue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Pasnea 1. [lepBoHayaibHble XUMHYECKHE OHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
IIPAKTUYECKON AESITETbHOCTU https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemectBa 1 xumnueckue 15 1 bu6mmoreka [IOK
peaKIu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pasjen 2. BaxkHeiiline npeacTaBuTe/ M HEOPraHMYeCKUX BellECTB
71 Bosnyx. Kucnopon. Ilonsarue 6 bubnnorexka [JOK
00 oxcHaax https://m.edsoo.ru/71f41837¢
29 Bonopona.Ilonstue o kucinorax ] 1 bu6nmoreka [JOK
1 COJSIX https://m.edsoo.ru/7f41837¢
23 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCcChl 1 1 1 bubmuorexa [JOK
' HEOpPraHMYECKUX COEAMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepunoanueckuii 3axon u Ile

Xumuuyeckasi cBsi3b. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PCAKIHUH

puoanyeckasi cucreMa xXuMmnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

3.1

Ilepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKHX 3y1eMeHToB J[. 1.
Mengeneesa. CTpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢



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

XUMHYECKasA CBI3b.

bubmuorexa [JOK

3.2 BOOI;IE(;J::;?II/IBTIZZBHHG peaKim 8 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15 bubmmoreia LIOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KVIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ni/n HaunmeHnoBaHue pa3ieiioB U TeM K n (uudgposbie)
) NPOrpaMmblI Bcero 0; TPOILHBIC pﬁaKanecKne o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakumn
11 [ToBTOpEHME 1 YIITyOJICHHE 3HAHUIT 5 1 bubnuotexa [JOK
) OCHOBHBIX pa3JIesioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuoreka [IOK
) peaKIHiA https://m.edsoo.ru/7{41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMAIIHS. ] 1 1 bubnmnoreka HOK
) XUMHYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX COeTMHEHUS
71 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubnuotexa [JOK
] an1eMeHTOB VIIA-rpynmsl. ["ajioreHnst https://m.edsoo.ru/7f41a636
o | Somm e s ; BuGmores 10K
' Py - -eP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcCTHKa XUMUYECKUX
bu6anoreka LIOK
23 aneMeHToB VA-rpynnsl. A3oT, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
o | Soum e oo 8 1 , | Bomoeso
' . TPYTIIIEL poA https://m.edsoo.ru/7f41a636
KPEMHHM U UX COEIMHEHUS
Uroro no pazgeny 25
Paszpnen 3. MeTa/Liibl M UX COEIMHEHHS
3.1 OO0111e CBOMCTBAa METAJIIOB 4 bubnmorexa LIOK

https://m.edsoo.ru/7{41a636



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

bubnunorexa LIOK

32 Baxueime MeTauibl U UX COeIUHEHUS 16 https:/m.edsoo.ru/7f412636
Utoro no pazgeny 20
Paznen 4. Xumusi U oOKpyKammas cpeaa

41 B x « 3 but6mmoreka [IOK
. €IIeCTBA U MaTepUalIbl B )KMU3HU YEJIOBEKA https://m.edsoo.ru/741a636
Htoro no pazneny 3
p 3 bubmuoreka [{OK

C3CPBHOC BpEMA hitps:/m.edsoo.ru/7f412636

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KIIACC

e KosinyecTBo yacoB JJIeKTPOHHBbIE UM (PPOBBIE

I[/-H Tema ypoka Beero Kontpoabnsie | Ilpakruueckne | 00pasoBaTeibHbIE
padoThI padoThI pecypchl

1 [Ipenmer xumuu. Ponp xuMuu B 5KU3HU 1 bubmuoreka [JOK
yejoBeKa. Tea u Bemecrsa https://m.edsoo.ru/ff0d210c

2 [ToustTre 0 MeTOAAaX MO3HAHUS B XMMHUHU 1 Bubmorexa ITOK

https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuiia paboTbl Buborexa [IOK

3 B J1JaOOpaTOPUH U MPUEMBI OOPAIICHHS C 1 https://m.edsoo ru/ff0d23de
12a00paTOPHBIM 000PYIOBAHHEM) D30 :

4 Yucreie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszieneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue

. . bubmuoreka [JOK

5 cMmecel (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1 _
comu)» https://m.edsoo.ru/ff0d28c8

6 ATOMEBI U MOJIEKYJIBI 1 Bubmorexa IIOK

y https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnoreka [JOK
XHUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocTble U ClOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2a6¢c

bu6mmorexa [IOK

? ATOMHO-MOJICKYJIIPHOE YICHHE I https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSTHCTBA COCTABa BEILIECTB.

10 Xumunyeckas popmyia. BaneHTHOCTh aTOMOB 1 Eg(ﬁgl/(r)geelgasiOrIé/ FOdDeac
XUMHUYECKHUX IJIEMEHTOB RRELLLE )

1 OTHocuUTeNbHAs aTOMHAs Macca. 1 bubmuorexa [JOK

OTHocHTeNbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323¢



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
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MaccoBas 10718 XUMHAYECKOI'0 DJIE€MEHTa B

bubmuoreka [JOK

12 COEINHEHUN https://m.edsoo.ru/ff0d350c¢
13 KomnuectBo BemecrBa. Moisb. Mousipaast bu6mmoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Du3nYeCKUe U XUMUYECKHUE SIBICHUS. bubmuorexa [JOK
XHUMHYECKasi PeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus NpoOTEKaHUS bubmuorexa [JOK
XMUMUYECKHX PEaKIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHWMHYECKUE YPABHCHHSI https://m.edsoo.ru/ff0d3b88
17 Boruncnenus koimdyecTBa, Macchl BELIECTBA 110 bubnnoreka [JOK
YPABHCHHUSIM XUMUYECKHUX PEaKIIHHA https://m.edsoo.ru/ff0d5708
18| (coemmmmnm, oo, saeuens Batmoresa L1OK
A P ’ B ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
15| swamcroneaier, OoBmenme u ubmorera LIOK
1 AuCT: o https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIVsl 3HAHUH
20 KonTponbnas padora Nel no teme «Bemecta bubnnoreka [JOK
Y XUMHYECKUE PEAKIINN» https://m.edsoo.ru/ff0d4290
31| Konenopon— smevernt  npocros semeerso Bubmiorexa LIOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30H
22| anenopora (peasim oxncena, roperie) ubmiorexa LIOK
POIa {peadl - TP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcHaax
33| naGoparopitn npowrenotTH Bufmrorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpuMmeHeHne Kuciopoia
TemnoBoii 3¢ (hekT XUMHUIECKON peaKIuH, Bubmorexa [IOK
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUHU,

9K30- U SHAOTCPMHUUCCKHUX PCAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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TormBo (HedTh, yroib U METaH).

25 3arpsi3HeHHe BO3yXa, CIIOCOOLI €0 Enbmmiorexa IIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHUS
26| lonyuenme n cobpante menopoms Buanorexa LIOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonopoa — aneMeHT 1 npocToe BELIECTBO. bubnmoreka [JOK
Haxosxnienue B mpupojie https://m.edsoo.ru/ff0d4dd0
78 dOusnvecKknue U XUMUYECCKHE CBOMCTBA bubmuorexa [JOK
Bosiopoa. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 ITonsATHE O KUCIOTAX U COIIIX bubmmorexa IIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI osty4eHus BOAOPOa B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
31| lonyaerine n votpane soxapora Buanorexa LIOK
y . p AOPOAa, https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOMCTBY
. " bubnuotexa [JOK
32 MounsipHblii 00BEM razoB. 3akoH ABOrajpo https://m.edsoo.ru/f0d542e
jy | B oG sommerrs s Busorea 10
.. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
o | Do b o ey BuGaionsa LOK
beaxit . https://m.edsoo.ru/ff0d5708
OTHOIIEHUH ra30B
35 dusnueckre 1 XUMUYECKHE CBOMCTBA BOJIbI Eubmorexa IIOK
A https://m.edsoo.ru/ff0d587a
. bubnuotexa [JOK
36 CocraB ocHoBanuil. [Tonsitue 00 nHIUKATOpaX https://m. edsoo.ru/f0d59e2
Bona kak pactBopurens. HachimeHHbie 1 Bubmorexa [IOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroroBneHue pacTBOPOB C ONPeACIEHHOM bubmorexa LIOK
p . ep P! PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM J10J1e# pacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHas padora Ne2 o reme bubmumoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiIacCUpUKAIUS, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
o | Remrsemen mmaeee e B LOK
’ p https://m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAHHU https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, kinaccudukanms, bu6mmorexka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 n . bubmuorexa [JOK
OJIy4eHHE Y XUMHUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/f0dfee?
46 Conu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnuotexa [JOK
TIOJIyYEHUs], XHMUYECKUE CBOKWCTBA https://m.edsoo.ru/00ad9474
IIpakTryeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHMI»
48 I'eneTndeckas cBsI3b MEXKIy Kilaccamu bubnnorexka [JOK
HEOPraHMYECKUX COCMHEHUIN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O06o0011IeHne 1 cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9ch?
KonTponbnas padota Ne3 no teme "OcCHOBHbIE bubnnoreka [JOK
50 i
KJIACChl HEOPTaHUYECKUX COSTUHEHUN https://m.edsoo.ru/00ad9¢la
51 [lepBble MONMBITKU KJIACCH(PHUKAIIUU bubnuoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XUMHYECKUX 3eMEHTOB. [loHsaTHE O T pynmax
CXOJHBIX 3JICMECHTOB

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

[Tepuonnueckuii 3akon u Ileprnonnueckas

bu6mmoreka [IOK

52 cUcTeMa XUMUYECKUX 3i1eMeHToB /I, . https://m.eds0o.ru/00ada52c
Meunneneena
53 Ilepuoapl, rpynnel, IOATPYIIEI bubmorexa LJOK
PHOJIEL TPY » TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubnmoreka [JOK
M3oromsl https://m.edsoo.ru/00ada342
s | Cpome e cborosce o B LOK
PHOI o https://m.edsoo.ru/00adabbc
Menneneesa
XapakTepucTuKa XUMHYECKOTO anfMeHTa o Bubmorexa LIOK
56 ero nosioxkeHuto B lleproguyeckont cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
jy | e Mepuonceriors o B LOK
p Y . P . AR https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, Me1aror U rpaKIaHuH
5 | e svomenton Boopeomntickan BuGaorexa LIOK
P https://m.edsoo.ru/00adaab8
MpoBepoyHas pabora
59 HMonnag xummdeckas cBsI3b Bubmiorexa LJOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas XuMu4eckas CBSI3b Bromuozexa OK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast genonsapHasa XuMuueckas CBI3b Bubmiorexa LJOK
p https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Crenenk okncneHns https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

https://m.edsoo.ru/00adb076
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bubmuoreka [JOK

64 OKuCIUTEN U BOCCTAHOBUTEIIH 1 https://m. eds0o.ru/00adb076
65 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 1 bu6mmoreka [IOK

teme «CTpoeHune atoma. XMMHUECKasi CBSI3b» https://m.edsoo.ru/00adb486
. bubnmoreka [JOK

66 O06o001IeHre U CUCTEeMaTH3aIisl 3HAHUIA 1 hitps:/m.cdsoo.ru/00adb33c
bu6mmoreka [IOK

67 HroroBas koHTpobHas paboTa 1 https://m.edsoo.ru/00ad9ch?
. bubnuorexa [JOK

68 O06o0011IeHre U CUCTEMAaTU3allisl 3HAHHMA 1 htps:/m.cdsoo.rw/fl0d61c6

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KVIACC

KoaunuyecTBO 4acosB

DJIeKTpOoHHbIe U pOBbIE

Ne
Tema ypoxa Kontpoabnbie | IlpakTuueckue | 00pa3oBaTesbHbIE
n/m Bcero
padoThI padoThI pecypcel
[lepuonnueckuii 3akoH. [lepuonnueckas
1 CI/I(EFGMI; XAMHUYECKUX BHGMIG)HTOﬂB PN’ 1 bubmorexa [IOK
T https://m.edsoo.ru/00adb59e
Meupeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XI/IMI/I‘-ICCKgx 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
NEePHOJIOB
3 Knaccudukanus u HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHMYECKUX BEIIESCTB https://m.edsoo.ru/00adb7e2
Buabsl xumMuueckoil CBA3U U TUIIBI bu6mmoreka [IOK
4 N 1
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel mo teme
5 «IToBTOpeHue u yrioyoieHue 3HaHUI 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8§ Kiiacca»
Knaccugukarus XuMUuecKux peakuui mno bubnuoreka [IOK
6 1
pa3IUYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUUYECKON PEAKIINU.
7 [TonsiTue o FOMIZ)FGHHI)IX U TeTe OFSHHBII)I( 1 bubmorexa LHOK
p https://m.edsoo.ru/00adbe9a
peakuusix
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.
DakTOpBI, BIUAIOIINE HA CKOPOCTh bubnuoreka [IOK
8 . 1
XUMHUYECKON peakIMU U TOJI0KEHUE https://m.edsoo.ru/00adc28c
XHUMHYECKOT'O PABHOBECHS
9 OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC 1 bu6mmoreka [JOK
peakImu https://m.edsoo.ru/00adcade
10 Teopust 3MeKTPOIUTHUECKOMN TUCCOMALINY. 1 bubnnorexka [JOK
CuJbHbIe U cllabble SIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HoHHBIE ypaBHEHMS peakLUi 1 bubnumoreka [IOK
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https://m.edsoo.ru/00add448

XUMHYECKUE CBOMCTBA KUCJIOT U

bubmuorexa [JOK

12 OCHOBaHUH B CBeTevae,Z[CTaBJ'IeHI/II/I 00 https://m.edsoo.ru/00add5ds
AJICKTPOJIUTUICCKON TUCCOITUAITUT
X N N
13| npexcramnenii o6 snexrpommHIcCKoi BuGmorexa LIOK
pea P https://m.edsoo.ru/00add8b2
JIIUCCOLIMAAN
14 Iloustue o runponnze coien buGnuorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN Bubmorexa IIOK
m 1 https://m.edsoo.ru/00addd12
16 [IpakTuyeckas pabora Ne 1. «Pemenne bubnnorexa [HOK
SKCIIEPUMEHTAIBHBIX 3379 https://m.edsoo.ru/00addbfa
N Il e BuGmorexa LIOK
p A AT https://m.edsoo.ru/00addec0
XYMHUYECKUE PEeaKlIMU B PACTBOPAX»
18 OO01mmas xapakTeprcTUKa TaJIOr€HOB. bubnnoreka [JOK
XUMHYECKHE CBOWCTBA HA MPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
X )
19| ooy easiiorma. nomyatne BuGaworexa LIOK
> y > https://m.edsoo.ru/00ade104
IPUMCHCHUE
I1 0?2
20 «113[2?1:1{‘;;?20%;?{0;; Iji:cn(r)lf;elie YyeHHe bubmorexa IJOK
. yv - M3y https://m.edsoo.ru/00ade348
€€ CBOICTB)
| ooy oo BuSorea 10
PCAKLIH, a P A https://m.edsoo.ru/00ade488
N30BITKE
OO0mas xapakTepucTrKa 3J1eMeHTOB VIA- bubnuorexa [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AmnoTponHbIe MO,Z[I/I(l)I/‘I.KaL[I/II/I CepBI.u Bubmorexa LIOK
23 Haxoxnenue cepbl U €€ COeTMHEHUH B

npuposie. XMMHUECKHE CBOICTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBoaopoi, cTpoeHHe, (PU3HUECKUE U

bubmuorexa [JOK

24 o
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KucaoTa

25 q)mnfi[emng u xmfnqecxne CBOIz/'ICTBa bubmorexa LIOK

’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XVUMHYECKUE peakllny, Jiexallue B OCHOBE

2 HIPOMBIIIICHHOTO CII0C00a MOTyYeHHS bubmumoreka [IOK
CEPHOM KUCIOTHI. XMMUYECKOE 3arpsiI3HCHHE https://m.edsoo.ru/00adec8a
OKPYXKAIOIIEH Cpeibl COEAUMHEHUSIMH CEPbI

27 Brrancnenne MaccoBoit 1071 BBIXOA bu6mmoreka [IOK
MIPOJIYKTA PEAKIINH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3JIeMeHTOB V A-

73 rpynmnsl. A30T, pacIpOCTpaHEHHE B bubnnorexa [HOK
npupojie, Gu3NIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero GU3NIecKue 1 XUMHYECKHE bubnnorexa [HOK

29 .

CBOMCTBA, OJIYYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTuueckas padora Ne 3 mo Teme
30 <<1P[0J'I YeHHUe alxleHaKa U3y4YeHHUe ero bubmorexa [IOK
el » 13 https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ husndeckue u bu6nmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH

37 aMMOHHS B KQUeCTBE MUHEPATbHBIX bubnmnorexa [JOK
yaoOpeHui. XuMHUYEeCKOe 3arpsi3HEHHE https://m.edsoo.ru/00adf518
OKPYXKAIOIIEH CpeJibl COeAMHEHUSMHU a30Ta
®Docdop. Oxeua pochopa (V) u pochopnas

33 KI/ICJ'I(I())TE (bI/BI/IfI[e((I:)KI/IS I/IpXI/I(NII/I)'-Ie(EII)(I/Ie(p P bubmorexa LHOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIYYCHUE
Hcnonb3oBanue hocdaToB B KauecTBe
bocd . bubmuorexa [JOK
34 MUHEPATBHBIX YI00peHUi. 3arpsi3HeHne

IpUPOIHOI cpenbl hocharamu

https://m.edsoo.ru/00adfc20
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VYriepoa, pacpocTpaHeHHe B IIPUPO/IE,

bubmuorexa [JOK

35 o
(bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcuapl yriaepoja, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTUUECKHUE bubmuoreka [JOK
po0JIEMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(Iv)
37 VYronpHas KUcioTa U €€ Cou bubamorexa [IOK
https://m.edso00.ru/00ae006¢
[Ipaktrueckas padora Ne 4 o teme
38 "l_lIDOJI YeHHUE Fl.?IeKI/ICJIOFO rasza bubmiorexa LIOK
y y ) " https://m.edsoo.ru/00ac027¢
KadecTBeHHas peakiys Ha KapOOHAT-HOH
[IepBoHauanLHBIE OHATHS 00
39 0 IPaHI/I‘-IGCKI/IX BEIECTBAX KaK O Bubmorexa IIOK
P 1 https://m.edsoo.ru/00ae054¢
COCIMHCHUSX yIyIepoaa
40 Kpemnwnii u ero coenuHeHUs Bubmorexa IIOK
P e https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEMe bu6nmoreka [JOK
«Baxkueiire HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COEIMHEHUS»
KonTponbsHas padora Ne3 o Teme
42 «Ba>1<l:1){el71mne ieMeTaJmm U UX Bubmiorexa LJOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS»
OO01mas xapakTepuCTHKa XUMUYECKUX
13 3JIEMEHTOB — METAJUIOB. MeTainueckas bubnuorexa [JOK
CBSI3b U METAJTNYECKasi KPUCTAILITHYECKas https://m.edsoo.ru/00ael103e
pemérka. PU3NYECKUE CBOWCTBA METAIIJIOB
XUMHYeCKHE CBOMCTBA METAIIIOB.
44 DIIEKTPOXUMHUUECKUHN PSII HAIPSOKEHUI bubmuorexa LJOK
p p p https://m.edsoo.ru/00ael 156
METaJIIOB
45 OO6mue cnocoObI MOTYYEHUS METAJIIOB. bubnmuorexa [JOK

CmaBel. Berancnenus mo YPaBHCHHUAM

https://m.edsoo.ru/00ael 156
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XUMHUYCCKHUX peaxunﬁ, €CJIM OAHUH U3
PE€AarcHTOB COACPKUT IMTPHUMECHU

46 IMousgaTue 0 KOpPPO3NU METAIIIOB bubmorexa LOK
pp https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 Ilenotnpie MeTaIb! https://m.edsoo.ru/00ae14b2
48 OKcuabl U TUAPOKCUILI HATPUS U KAIUA bubmorexa LJOK
A b a p https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAIUIBI — KAJIbLUN U bubnnorexa [HOK
Mar"ui https://m.edsoo.ru/00ael5e8
50 Baxueiinime coefMHEHNS KaJbLUA BEubmiorexa [JOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U cCUCTEMATU3AIMs 3HAHUN
N .. bubnuorexa [JOK
52 JKéctkocTh BOBI M CITOCOOBI €€ yCTpaHeHHS https:/m.edsoo.ru/00ae ] 886
| e o e 6o BuGaionsa LOK
" A a https://m.edsoo.ru/00aclae8
yCTpaHEHUs
N bubmuorexa [JOK
>4 AMOMHHIH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00ael c64
bu6nmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUB U conn kene3a (1) n bubnuorexa [JOK
xenesa (11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
9 | e ot 0 Ton BuGmorexa LIOK
P N 1 https://m.edsoo.ru/00ae3de8
«Baxueiiime MeTaIbl U UX COETUHEHUI
60 Bpruucienus o ypaBHEHUSIM XUMHUYECKUX bubnuoreka [IOK
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peaKLui, eciiv OVH U3 PEarcHTOB JaH B
M30BITKE WK COJICPKUT TIPUMECH.
Brranciaenus MacCOBOM JOJIM BBIXOa
MPOAYKTA PEaKIuu

https://m.edsoo.ru/00ael750

61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 Pentenue 3amau mo teMe «BaxxkHenmme 1
METAJUIbI U UX COSIMHEHNS
63 BemectBa 1 Matepuaisl B IOBCEIHEBHOMN 1 bubmuorexa [IOK
JKHU3HH YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYIKaOIIEH 1 bubnnoreka [JOK
CpeIbI https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B pelIEeHHH 3KOJIOTHYECKUX 1 bubnnorexa [HOK
po0JemM https://m.edsoo.ru/00ae4270
. bubmuorexa [JOK
66 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 https://m.edsoo.ru/00ae0d0a
bu6mmoreka [IOK
67 Hroroas koHTpoapHas pabora 1 https://m.edso0o.ru/00adb33c
. bubmuorexa [JOK
68 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 1 https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63
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