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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl COCTaBlIEHA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS OCHOBHOW 0Opa3oBaTENbHON MPOrpaMMbI
OCHOBHOTO o01Iero o6pazoBanus, npenacraBieHHbIXx B GI'OC OO0, a Takke Ha OCHOBE
denepanpHOl paboueit mMporpaMMbl BOCHHUTAHHUA W C YYETOM KOHIICHIIMM MpPErnojaBaHUs
yueOHOro npeaMera « XuMus» B 00pa3oBaTeNbHbIX opranu3anuiax Poccuiickoit denepamuu.

[Iporpamma mo xuMuu Ha€T MPENCTABICHUE O IENAX, OOIIel CTpaTeruu Oo0ydeHwus,
BOCIIUTAHUSI U PA3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU Y4€OHOIO MpeaMeTa, YCTaHABIUBAECT
00s3aTeNbHOE IPEIMETHOE COAEPIKAHNE, IPEyCMAaTPUBAET PaCIpeiesIEHUE €ro Mo Kiaccam
U CTPYKTYpUpPOBaHUE [0 pazjeraM M TeMaM [porpaMMbl 1O XUMHUH, ONpPEIEAeT
KOJMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTHUKU COJEpKaHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YUYEHUSI XUMHUHU C YYETOM MEXKMNPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JJOTMKU Y4EeOHOr0 Ipolecca, BO3PaCTHbIX 0COOEHHOCTEN 00yUarouXcs, Onpeaeser
BO3MOKHOCTH TMIPEIMETa I peajiu3aluud TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKkKe
TpeOOBaHUIl K pe3yjbTaTaM OOY4YeHHs XMMUU Ha YPOBHE LieJed H3ydeHHUs NpeaMmeTa U
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEJIbHOM JEATENBHOCTH OOY4Yarolerocs MO OCBOEHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWE XUMUU CIIYXKUT OCHOBOH i1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroerocs,
€ro MpeACTaBICHUI 0 MaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMBIE
XUMHEW TPEJCTaBICHUS O B3aMMOINPEBPAIICHUAX SHEPTUU U OO0 SBOJIIOIUM BELIECTB B
HIPUPOJIE, O MyTSIX PELIEeHUs TI00aIbHBIX NMPOOJIEM YCTOWUMBOIO Pa3BUTHSI YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, MHILNEBOM M HKOJIOTMYECKOM 0e30macHOCTH, MpodseM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CHOCOOCTBYET peali3allud BO3MOXKHOCTEW MJii caMopa3BUTUS U (OPMHUPOBAHUSA
KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEM
oOyyaroniuxcs, HABBIKOB 174 CaMOCTOATENIbHON yueOHOMI e TENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HMCCIEA0BATEIbCKUX YMEHUHN, HEOOXOAMMBIX KaK B TOBCEIHEBHOU
’KU3HU, TaK U B IPO(PECCUOHAIBHON 1eATEIbHOCTH;

3HAKOMUT CO CHEUU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEIOCTHOTO
B3IJIila HAa €AMHCTBO NPHUPOABI M YENOBEKa, SBISETCS OTBETCTBEHHBIM JTAalloOM B
(hOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYaIOIUXCS;

CIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO--HAyYHBIM
3HAaHUAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJOTHYECKOE OOpa3oBaHHE
00yJarommxcs.

JlanHble HanpaBiieHUs] B OOyYEHUH XUMHUHU 00€CIIeUnBAIOTCS CIELU(PUKON COfep KaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCA IENaroruuyeckd aJarnTUPOBAHHBIM OTpPaKEHHUEM
0a30BOI1 HAYKM XMMHH HA OTIPEICTIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOCHHE
OOyYarOIMMUCS CHCTEMbl TEPBOHAYAIBHBIX TOHATHH XUMHU, OCHOB HEOPTaHUYECKON
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CtpykTypa cofepkaHusi IpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
nmoaxonaa kK e€ mzydenuto. CojepkaHue CKIAIBIBACTCS U3 CUCTEMBI MOHATHH O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUN O XUMHUYeCKoW peakiuu. O6e 3TH CHCTEMBI
CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUITY MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUUECKHUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOHN CBA3H;

— MpeACTaBIICHUH 00 IEKTPOTUTHUECKON TUCCOIMAIINU BEIIECTB B PACTBOPAX.

Teopernyeckrue 3HaHUSI PacCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH TMOJIYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHA K JPYyromy,
BBITIOJTHSISI QYHKITUU OOBSICHEHUS W TIPOTHO3UPOBAHMS CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS 1 TIOJIYICHHS N3ydaeMbIX BEITICCTB.

OcBoeHue mporpaMmbl MO XHMHUU CIIOCOOCTBYET (OPMHPOBAHUIO TPEICTABICHUS O
XUMHUYECKON COCTABIISIONICH HAy4YHOW KAapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM MPUPOJIbI,
[IEHHOCTHOTO OTHOIIICHMSI K HAYYHOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. M3ydenue
XUMHUHU TIPOUCXOJUT C MPUBJICUCHUEM 3HAHWH W3 paHEEe M3yYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «bruosnorus. 5—7 knacce» u «®dusuka. 7 knaccey.

[Ipu u3yuyeHnn XUMHUH IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOMN JESITEIIbHOCTH YeJIOBEKa U Kak
OJTHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3amada y4eOHOTO MpeAMeTa COCTOUT B
(GhOpMHUPOBAHUH CHCTEMBI XUMUUYECKUX 3HAHUN — BaKHEHIITNX (PaKTOB, MMOHATHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIECHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHUM K HAYYHBIM METOJAaM TMO3HAHUS MPH M3YYCHHH BEIIECTB U
XUMUYECKUX pEakiuid, B (POPMUPOBAHUU U PA3BUTHU IO3HABATEIIbHBIX YMEHHM M UX
MPUMEHEHUN B Y4eOHO-TIO3HABATENBbHON W Y4eOHO-UCCIEAOBATEIbCKON JEesATEIbHOCTH,
OCBOEHUH MpaBUil 0€30MaCHOTO OOpAIICHHS C BEIIECTBAMH B IOBCETHEBHOM KU3HHU.

[Ipu n3ydyeHnn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaXKHOE 3HAUCHHE
MpUOOpENH TaKKue 1eJd, KaK:

—  (QopMupoBaHWE  HMHTEIUICKTyaJIbHO  PAa3BUTOH  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPHUHITHIO PEIICHUH, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH,

— HAMpaBJICHHOCTh OOyYEHUS Ha CUCTEMATHYECKOE MPUOOIIeHHE OOyJaronuxcs K
CaMOCTOSITEIIbHOM ~ TTO3HABATEIIbHOW  JEATEIbHOCTH, HAYYHBIM METOJaM TIO3HaHUS,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— obecrnieyeHre YCJIOBHM, CIMOCOOCTBYIONIUX MPUOOPETEHUIO OOYYArOITUMUCS OIbITa
Pa3HOOOpa3HOM JEATETLHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINH ), UMEIOIINX YHUBEPCATLHOE 3HAYCHUE JIUTS PA3TUYHBIX BUIOB JICATCILHOCTH;



— (gopmMupoBanue obmiel QyHKIIMOHATBHOW M €CTeCTBEHHO-HAY4YHOW T'PaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHMU OOBSCHATh M OILICHUBATh SIBIICHUS OKPYKAIOLIErOo MHPA, UCIOIb3YS
3HAHWS U OIIBIT, TOJIYYCHHBIC TIPU U3YYCHUH XUMUU, IPUMEHSATh UX TIPHU PEIICHUH TPOOIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— (dopmupoBanue y oOydYarONMXcsi TYMAaHHCTHYECKUX OTHOIICHHUM, TOHWUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIs1 BRIPAOOTKH IKOJIOTHYECKH IEJIe€CO00pa3HOTO TTOBEACHUS
B OBITY M TPYJOBOU NESITEIBHOCTH B IEIIAX COXPAHECHUSI CBOETO 3/I0POBBS U OKPYIKAIOIICH
IPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO |
CaMOBOCTIMTAaHUIO HAa OCHOBE YCBOEHHS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpoduUJIs U HAPABICHHOCTH JaJIbHEHUIIIEro 00yUYeHus.

OO6miee yncao 4acoB, OTBEAEHHBIX JJI1 U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpasoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlent0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMuu B KM3HU Ye€IOBEKa. XMMHUs B CUCTEME HayK. Tena u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO03HaHUs B XuMUU. YuncTele BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceH.

ATOMBI MU MOJEKYJIbl. XUMHUYECKHE 3IEMEHThI. CUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[TpocTeie U ClIOXKHBIE BellleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomunuectBo BemecTtBa. Monbs. Moisipras macca. B3auMocCBsI3b KOIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKas peakuusd U €€ MPU3HAKUA. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKHE YypaBHeHus. Kiaccudukaimss XUMHUYECKUX
peakiuii (COeIMHEHUS, pa3JIOKEeHUSs, 3aMeleHsl, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpUuéMamMu
oOpareHus ¢ 1abopaTtopHbIM 000PY/I0BaHUEM, U3YUCHHUE U ONMHMCAHUE (PU3MUYECKUX CBOMCTB
00pa3lioB HEOPTAHMYECKUX BEIIECTB, HaO0IeHne Pu3nyecKkux (TJIaBjIeHUE BOCKA, TasHUE
JIpJa, pacTHUpaHHE caxapa B CTYNKE, KHIIEHWE M KOHJEHCAlus BOAbl) M XUMHUYECKUX
(ropeHue cBeuH, MPOKAJMBaHUE MEIHOW MPOBOJIOKHU, B3aMMOJCHCTBHE MeJa C KUCIOTOM)
SBJICHUW, HaOJIOJICHUE | ONHCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKIUil
(pa3noxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pas3iioKeHHE
ruapokcuna menu (1) mpu HarpeBanuu, B3auMOJCHCTBUE Keje3a ¢ paCTBOPOM COJIU MEIU
(I1), m3ydeHue crocoOOB pa3jeiieHUs CMECEi: C IMOMOIIBK MarHuTa, (QWIBTPOBAaHUE,
BbIIIApUBAHUE, AUCTUUISIMSA, XpoMarorpadus, MPOBEACHUE OYMCTKUA IMOBAPEHHOW COJIH,
HaOIOZICHUE W OMHCAHUE PE3YyJbTATOB MPOBEACHUS OMNBITA, WJUTIOCTPUPYIOUIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHNE MOJIeNIe MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

Baxuelue npeacTraBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoma B mpupojne, ¢GU3MYECKMEe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunel. [lpumenenue xkuciaopoma. CrnocoObl TOMYyYEeHHS KHUCIOpPOaa B
nabopaTopud ¥ TPOMBINUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
aJUIOTPOTHAs MOIU(PUKAIINS KUCIOPOa.

TernoBoit 3 (PeKT XUMHUECKOW peakiuu, TEPMOXMMHYECKHUE YpPaBHEHMsS, JK30- U
SHJOTEPMUYECKUE peakiuu. TOIIMBO: Yyroib M METaH. 3arps3HEHUE BO3AyXa, YCHICHHE
MapHUKOBOTO Y (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonmopon — smemeHT M mpocToe BemiecTBO. HaxokaeHue Bogopoja B MHPUPOJIE,
(du3nUecKue 1 XMUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI mojydyeHus. Kuciotel u comnu.

MonsipHbiil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBAa BOAbl. Boma kak pactBopurenb. PactBopsl. HacelmeHnubsle u
HEHACBHIILIEHHbIE pacTBOpbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi 107151 BellleCTBa B
pacTtBope. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBaHUsA. PoJib paCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B pupoze. 3arpsi3HEHUE NPUPOIHBIX BoJA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuduxarms OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, amM@OTepHbIE) U  HEcoJeoOpasyIollue.
Homenknatypa okcuaoB. dusnueckue M XHUMHUYECKHE CBOWMCTBA OKcHaoB. [lomydenue
OKCH/JIOB.

OcHoBanusa. Knaccudukanusi ocHOBaHMW: MENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBaHuii. PU3NUECKME U XUMUYECKUE CBOMCTBA OCHOBAaHUU. llomydeHue
OCHOBAHUM.

Kucnotel. Knaccudpukauuss xucnor. Homenknarypa kucior. @Dusnyeckue W
XMMHUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOcTHM MmetammmoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. HoMenkmarypa cosieil. @u3ndyeckue 1 XMuMHAYECKHE CBOMCTBA conell. [lomyuenue
COJIEH.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIpEIe/ICHNE COAEpKaHUA KHUCIOpOJa B BO3JyXe, IMOIY4YEHHUE,
coOupaHue, pacrio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPOa, HAOIIOIeHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJAOM M YCJIOBHUS BO3HUKHOBEHUS W NpPEKpalleHUs TopeHus (moxapa),
O3HAKOMJIECHHE C 00pa3laMu OKCHIOB U ONHCAHHE HMX CBOKCTB, MOJy4YeHUE, COOMpaHHE,
pacrio3HaBaHWEe M HM3y4YECHUE CBOMCTB BOJOpoJa (FOpEeHHE), B3aUMOJICUCTBHE BOJOpPOJA C
okcusoM meau (1) (BO3MOXKHO MCTIOJIb30BAHKUE BUIEOMATEPUATIOB), HAOIIOIEHHE 00pa3IloB
BEIIIECTB KOJUYECTBOM | MOJIIb, MCCJIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUSI BEIIECTB C
Pa3IM4YHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOU JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHUE BOJbI C METalaMU (HATPUEM U KaJIbLIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBaHUE OOpPA3LUOB HEOPTraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B PacTBOpax
KHCJIOT W WIeJo4Yei, n3ydeHne B3ammopeiictBus okcuma meau (ll) ¢ pacrBopom cepHoit
KHUCJIOTBI, KHCJIOT C METaJUIaMH, PEAKIUi HEHUTpadu3aluu, MOJy4eHUE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeTajlyla JAPYrdM W3 pacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1au 10 TeMe «BakHe#Ime Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

[Hepuoanueckuii 3akoH u Ilepuognueckasi cucreMa xuMu4eckux 3JjemenTos 1. U.
Menpaeseena. Crtpoenne aTOMOB. Xumuueckas CBAA3b. OKHUCJIUTETbHO-
BOCCTAHOBHUTEJ/IbHbIE PEAKIIUN

IlepBbrie MOMBITKK KiIacCU(DUKAIMK XUMHUYECKUX 23jieMeHTOB. [loHsTHe O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIIEJIOYHbIC U IIETOYHO3EMEIbHbIE METAILIbI, TalOr€Hbl, WHEPTHHIE
rasbl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aM(GOTEPHBIE OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xumMuueckux siemeHToB /1. U.
MenneneeBa. KopoTkonepuoaHass U JiauHHonepuoaHass (popmbl [leproauyeckoit cuCTEMbI



xumudeckux a3neMeHToB . M. MenneneeBa. llepuonapr u rpynmbl. PU3HYECKUNA CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB NEPHOJA U IPYMIIbI AIEMEHTA.

Ctpoenue aromoB. CocrtaB aToMHbIX snaep. HM3orombl. Onexktponsl. CTpoeHue
AJNIEKTPOHHBIX 000J704YeK aTOMOB TMepBbiX 20 XUMHUYECKHX 3JIeMeHTOB llepuomuyeckoit
cucremsl /1. 1. MenneneeBa. XapakTepUCTUKAa XUMHAYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHUIO
B [Iepnonnueckoi cucreme /I. 1. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUS  paJAuyca  aTOMOB  XMMHUYECKHX  JJIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue llepmonmueckoro 3axkoHa U llepuonnueckoll CHUCTEMBI XHMHYECKHUX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuueckass  cBs3b.  KoBasieHTHas  (mOJdsipHass W HENOJISIpHAsi)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucneHus. OKUCIUTEIbHO--BOCCTAHOBHUTENbHBIE peakiuu. IIponeccsl
OKHUCJIEHUS! M BOCCTAaHOBJIEHUS. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3lOB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJEHCTBUE T'HIPOKCUAA
[IMHKA C PACTBOpPaMU KHUCJOT U LIEJI0YEH, MPOBEICHUE OIBITOB, MILTIOCTPUPYIOIIHNX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuid  (TOpeHue,  peakiuu  pas3sIoKEHUs,
COSTMHCHUSA).

Mesicnpeomemmuoie cea3u

Peanmnzanuss MEXNpEeIMETHBIX CBA3€H MNpH U3YYEHHUHM XUMUA B 8  Kjacce
OCYIIECTBIISIETCSL Yepe3 UCTIOIb30BaHUE KaK OOLIUX €CTECTBEHHO--HAYUHBIX MOHATUM, TaK U
MOHATHM, SIBIISIONIUXCS CUCTEMHBIMHU [JISl OTHEIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO
KA.

OOmre ecTecCTBEHHO--HAY4YHbIE MOHSATHUS: HAy4YHbId (akT, rUnoTe3a, TEOpHs, 3aKOH,
aHaiM3, CHUHTE3, KiIacCUpUKAIMS, TMEPUOJUYHOCTh, HAOIIOJCHUE, IKCIICPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: Marepusi, aToOM, 53JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUECKUN 3aps]l, BELIECTBO, TEJIO, 00BbEM, arperartHoe
COCTOSIHME BELIECTBA, ra3, (U3HMUYECKUE BEIIMYMHBI, €AUHUIBI U3MEPEHUsS, KOCMOC, TUIAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPANIbI, TOPHBIC TOPOJbI, IOJE3HbIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHUYeCKas peaKIus

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xuMmMuueckux siemeHToB /I .
MenpgeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB XHWMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KalMs, KAIbLMUSI U UX COCAMHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM 3IIEMEHTOB B [leproanueckoil cucteMe U CTPOEHHEM MX aTOMOB.



Crpoenue BemiecTBa: BHUIbl XWMHUYECKOW CBA3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCUMOCTbh CBOMCTB BELIECTBA OT THIA KPUCTAILUIMYECKON PEIIETKM M BUJA XUMHUYECKON
CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XMMHUUYECKHE CBOWCTBA
BEILECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX COCIUHEHUI, TeHETHUECKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKHUX peakluuid MO pa3JudyHbIM MpU3HaKaMm (M0 YHUCITY H
COCTaBy YYacTBYIOIIMX B PEaKUMU BELIECTB, MO TeIIoBOMY 3(h(deKTy, Mo H3MEHEHHUIO
CTENEHEH OKHUCJICHUS XHMMHYECKHMX DJJEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTtajau3aTopa). DK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopoct XxuMHueckor peakuuu. [louarune 00 oOpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakiusax. [IoHATHE O TOMOTE€HHBIX W TE€TEPOreHHBbIX peakuusx. lloHsTHe o
kataim3e. [loHATHE O XUMUYECKOM paBHOBecHH. DakKTOphI, BIUSAIOINIME HA CKOPOCTH
XUMUYECKOMN peaKIMK U MOJO0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENFHO-BOCCTAHOBUTEIIBHBIE PEAKIUU, AJIEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIBLHOU peakuuu. CocraBieHue YpaBHEHUI OKHUCIIUTEIBHO--
BOCCTAaHOBUTEJbHBIX PEAaKLUH C UCTIONb30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

Teopuss 2IEKTPOJUTUYECKOM JAUCCOLMALMM. OJNEKTPOJUTBI M HEDJIEKTPOJIUTHI.
KarnoHnsl, aHnoHbl. MexaHu3M AMCCOLMALIMK BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKON
cBsi3u. Ctenenpb aucconuani. CUIIbHBIC U CITA0BIE AJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsl IPOTEKAaHUs PEAKIMl HOHHOTO OOMEHa, MOJIHbIE U
COKpaIllEHHbIE HOHHBIE ypaBHEHUS peakiuuii. CBOKCTBAa KUCIIOT, OCHOBAHUM U COJIEH B CBETE
NpeICTaBICHU 00 ANEKTpOoNUTHYEeCKOW auccouuanui. KaduecTBeHHblE peakluy Ha HOHBI.
[TonsiTre 0 rUapPONN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHUX BEIIECTB —
METaJUIOB M HeMeTalyioB (Tpaduta M amMasa), CIOXKHBIX BEHIECTB (XJIOpHIa HATpHs),
MCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOM pEaKUUy OT BO3ACHCTBHUS Pa3IUUHBIX
(akTOpOB,  UCCIENOBAHHE  DJIEKTPONPOBOJHOCTH  pPAaCTBOPOB  BEIIECTB,  Ipollecca
JUCCOLIMAIIMM KUCIIOT, EeNoYel U coseil (BO3MOXHO MCIIOJIb30BAaHUE BUAEO MaTEpPHAIOB),
MPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIUX MPU3HAKU MPOTEKAHUs peaklUidi HOHHOrO oOMeHa
(oOpa3oBanue ocajka, BbIIEIEHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, MJLTFOCTPUPYIOITUX
MpUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (TOpeHHe, peakluuu pas3ioKeHUs,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KauyeCTBEHHbIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4.

Hemeranbl u MX coeIMHEHUA

OOmiasi xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
creneHu okucieHusi. CtpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XVMHYECKHE CBOMCTBA Ha MpUMeEpe xJjopa (B3auMOJIECUCTBUE C METaJIaMU, HEMETAJlJIaMH,
niesioyamu).  XiaopoBoaopold. CoiiiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, IIOJYYEHUE,
npuMeHeHue. JlencTBue XJiopa M XJIOPOBOJOpPOAA HA OpPraHu3M 4YelsioBeka. BakHeunmmue
XJIOPUJIBI U X HAXO0XJIEHUE B MIPUPO/IE.



Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHue u (Gusnueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpoZa W Cepbl. AJIOTPONHBIE MOJIU(DHUKALMK KHUCIOPOJAa M CEpbl. XHUMUYECKHE
cBoiicTBa cepbl. CepoBOAOPOI, CTpoeHue, GU3NUEeCKUe U XUMHUUYECKHEe CBOMCTBA. OKCHUIBI
Cepbl Kak TMpEACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas Kuciora, (¢GU3NYECKUE U
XUMHUYECKHE CBOWCTBa (0OIIME KakK MPEACTaBUTENS Kiacca KHUCIOT U Clenu(pUuyYecKue).
XVMMHUYECKHE PEeaKIMH, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CIOCO0a MOJyYEeHHsI CEpHOM
KUCIOTHI. [IpuMenenune cepHoil KUCHOThl. CoJId CEpHOU KUCTIOThI, KAYECTBEHHAsI peaKus Ha
cynbdar-uon. HaxoxeHnue cepbl U €€ coeUHEHUN B MpHUpoje. XUMUYECKOE 3arpsi3HEHUE
OKpYXaloIllleld cpeAbl COCAMHEHUSIMHU cepbl (KHCIOTHBIE OKIW, 3arpsi3HEHHE BO3JayXa U
BOJI0EMOB), CITIOCOOBI €T0 MPEOTBPAIICHHUS.

OO6mias xapakrtepuctuka 37JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTEMEeHH OKUCIEHUs. A30T, pacnpocTpaHEeHUE B MpHUpoje, (pusmueckue u
XUMu4eckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMHUAK, €ro (U3HYECKUE U
XUMUYECKUE CBOMCTBA, MoiydyeHue U npumeHeHue. Cojim aMMOHHMS, UX (U3UYECKUE U
XUMHUYECKUE CBOWMCTBA, MpUMEHEeHHe. KauecTBeHHasl peakiuus Ha UOHbl aMMOHUA. A30THast
KHCJIOTa, €€ MOoJy4YeHue, PU3ndyeckiue U XMMUUECKHe CBOMCTBa (00IIMe KaK IMpeacTaBUTENs
KJ1acca KUCJoT U crneunduueckue). Mcnoap3oBaHue HUTPATOB U COJIe aMMOHUSI B KaueCTBE
MUHEpaIbHBIX yI0OpeHH. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeTUHEHUSIMU
azota (KUCIOTHBIE JOXIHW, 3arpsA3HEHHE BO3[yXa, IMOYBbl M BOMOEMOB). Docdop,
ajoTponHble Moaudukanuu (docdopa, (usmueckue M XuUMUUEcKHe cBoiicTBa. OKcup
dbochopa (V) u dpochopnas kuciaora, GU3NIECKUE U XMMHUYCCKHE CBOMCTBA, IMOJIyUYCHHE.
Hcnonbp3oBanue ¢pocdaToB B KaU€CTBE MUHEPAIbHBIX YA0OPEHUH.

Ob6mas xapakrepuctuka 31emMeHToB |VA-rpynnbl. OCOOEHHOCTH CTpOEHUsT aTOMOB,
XapaKTEpHbIE  CTENEHW  OKUCJIEHUS.  YTIepol,  aUIOTPONHble  MOJAU(DUKAIUH,
pacnpocTpaHeHHe B Tpupoje, (U3MUECKHe U XUMHYECKHE CBOWCTBA. AjcopOuus.
Kpyrosopor yriepona B mpupoge. OKcuipl yriaepoaa, UX (PU3NYECKHEe U XUMHYECKHE
CBOMCTBA, JCMCTBME HA YKUBBIE OPraHU3MBbI, MOJIYYEHUE M MPUMEHEHHE. DKOJOTUYECKHE
npoOJsieMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (l1V), rumoreza rio0anbHOr0 MOTETUICHUS
KJIMMaTa, MNapHUKOBBIA 3ddekt. VYronpHas Kuciota U €€ coiau, ux Qusnueckue u
XUMHUYECKHUE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoOHAt-
nonbl. lcnonb3oBanue kapOOHATOB B OBbITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX Yriepoa
(MeTaH, 3TaH, STWIEH, ALETWIEH, 3TaHOJI, TJIMLEPUH, YKCycHas Kuciota). [IpuponHbie
MCTOYHUKHU YTJIEBOJIOPOAOB (yroJyib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHl UX MepepaboTKu
(OeH3uH), MX poib B OBITY U MNpOMBIIUICHHOCTH. [loHATHE O OMONIOTHYECKH Ba)KHBIX
BEILIECTBAX: KUpaX, Oenkax, yriieBoJax — M MX pOJIM B >KM3HU yesnoBeka. MartepualibHOe
€MHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEIMHEHU.

Kpemunii, ero ¢usmyeckne u XUMHUYECKHE CBOWCTBA, MOJyYe€HHWE U TPUMECHECHHE.
Coenunenusi kpemausi B mpupojge. Ob6mue npencraBieHuss 06 okcuae kpemuus (1V) u
KpeMHHEBOW Kuciore. CHIMKAThl, MX HCMOJIb30BAHUE B OBITY, B MPOMBIIUIEHHOCTH.



Baxneiiime cTpouTeNbHBIE MaTepUalbl: KepaMuKa, CTEKII0, IIEMEHT, OETOH, KeJIe300€TOH.
[IpoOnemMbl 0€30MaCHOTO WCIOJIB30BAHUSL CTPOUTEIBHBIX MATEPHAIOB B ITOBCEIHEBHOMN
KU3HU.

Xumuueckuii IKCnepumMenm:

n3ydeHue oOpasloB HEOPTaHWYECKWX BEIIECTB, CBOWCTB COJITHOM  KHCIIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIMNA Ha XJIOPUA-UOHBI W HAONIOJECHUWE NPU3HAKOB HUX
POTEKAaHUs, OMBITHI, OTpaXKaOIIKUe (HU3MUECKUE U XMMHUYECKHUE CBOMCTBA raJiOT€HOB U MX
COEIMHEHUI (BO3MOKHO HCIOJIb30BAaHUE BUJEOMATEPHUATIOB), O3HAKOMJICHHE C OOpas3lamMu
XJIOPUIOB (TaJOT€HUIOB), O3HAKOMJIEHHE ¢ oOpaslamMu cepbl U €€ COEIUHEHUSIMU
(BO3MOXKHO HCIOJB30BaHUE BHUACOMATEPUATIOB), HaAONIOJEHUE Tpolecca OOyTIUBaHUS
caxapa TOJ JIeMCTBUEM KOHIUECHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YyUYCHHE XHUMHUYECKHUX
CBOMCTB pa30aBICHHONW CEPHOU KHCIIOTHI, IPOBE/ICHHE KaYeCTBEHHON PEaKIuu Ha CyJb(aT-
MOH M HaOJIoJIeHHe MPU3HaKa €€ MPOTEeKaHus, O3HAKOMJICHUE C (U3MYECKUMU CBOMCTBAMHU
azora, ¢ochopa W HUX CoOeAMHEHUN (BO3MOXKHO MCIOJIB30BAHUE BHUIACOMATEPHAIIOB),
oOpasinaMu a30THBIX U (HocPOpHBIX yIOOpeHUH, MoJyuyeHue, cooupaHue, paclio3HaBaHUe U
M3yYCHHE CBOMCTB aMMHMakKa, MPOBEJCHUE KAUECTBEHHBIX pEaKIuii HA HOH aMMOHHS M
dbocdar-uoH U U3yyeHue NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C MeAbI0 (BO3MOXXHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), U3YUYCHHE
MOJENIed KPHUCTAIUIMYECKUX PEIIETOK anmasa, rpaduta, ¢yiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHUBOTa3a, MOJyYeHUEe, COOMpaHHe, PACIO3HABAHUE U W3YYEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, MpOBE/ICHWE KAauyeCTBEHHBIX pEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U HU3YYCHUE
MIPU3HAKOB UX MPOTEKaHMs, 03HAKOMJIEHUE C MPOJYKIUEH CUIMKATHON MPOMBIIUICHHOCTH,
pelIeHNEe DKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHeNme HeMeTaIUTbl M UX COCIUHEHUS.

MeTa/iibl 1 MX COeTMHEHUS

OO0mrast xapakTEepUCTUKA XWMUYECKHX DJIEMEHTOB — META/VIOB Ha OCHOBAHUHM WX
noJioxkeHust B Ilepuoguueckoit cucreMe xumuueckux sneMeHtoB JI. M. MenpaeneeBa u
ctpoeHuss aromoB. CTpoeHue wmeTauioB. Meramyeckas CBA3b W MeETaJuIMYecKas
KPHUCTAJUINYECKAsl PEIIETKA. DINEKTPOXUMUYECKUM Pl HAPSDKEHNN MeTanoB. Ousnueckue
U XMUMHYECKHE CBOWCTBa MeTauioB. OOmue crnocoObl moiayyeHus metamwioB. llonarue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBsl (CTajib, YyryH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TPOMBIILICHHOCTH.

[I{esrouHbIE METAILIBL: MTOJOKEHUE B [leproandeckoi CUCTEME XUMUYECKHUX DJIEMEHTOB
J. U. MenneneeBa, CTpoeHHME HX aTOMOB, HaxXOXJIeHUE B Impupoae. Dusnyeckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe Hatpus W Kanus). OKCUIbl U THAPOKCHUIBI HATPUS U
Kanus. [IpuMeHeHue 1meI0YHbIX METANIOB U UX COEUHEHUM.

[IlenoyHO3EMENBbHBIE METAUIBI MarHuii M KallbIMi: MoJIoKeHHe B lleproamueckon
CUCTEME XUMUUYECKUX 3ieMeHTOoB [[. 1. MeHnmeneeBa, CTpO€HUE UX aTOMOB, HAXOXKICHUE B
npupone. dusznueckue M XUMHYECKUE CBOWMCTBA MarHus W Kaiapuus. Baxuenmue
COCIMHEHUS KalbIUsl (OKCHA, THAPOKCUI, coiiu). KECTKOCTh BOJBI M CIOCOOBI €&
YCTpaHEHHSI.



AmomuHui: nonoxxenne B llepronnueckon cucreme Xxumuyeckux snemeHTos [l. U.
MeHnneneeBa, CTPOCHHE aTOMa, HaxOXAEHUE B npupoge. Pu3ndecKkne M XUMHUYECKHE
CBOMCTBa aTlOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCUA U THIPOKCHUIA ATTFOMUHMUS.

Kenezo: nonoxenue B Ilepuommyeckoid cucreme xumuuyeckux snemeHtoB [I. H.
MeHnneneeBa, CTPOCHHE aTOMa, HaxOXACHUE B npupoge. PuU3nUecKne U XUMHUYECKHE
cBoricTBa keneza. Okcuawl, ruapokcuasl U conu xkeneza (1) u xeneza (lll), ux cocras,
CBONCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C 00pa3laMyd METaJUIOB M CIUIaBOB, UX (U3HMUYECKUMHU CBOWCTBAMH,
M3Y4YEHUE PE3YNIbTATOB KOPPO3UH METAILIOB (BO3ZMOYXHO MCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
OCOOEHHOCTE B3aUMOJCMCTBUS OKCHAA KalblUHUsg W HATpUs C BOJOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), HCCIIEJOBAHUE CBOMCTB KECTKOW BOBI, IMpollecca
rOpeHus *keje3a B KUCI0poje (BO3MOXKHO HCIOJIb30BAaHUE BUIECOMATEPUAIIOB), MPU3HAKOB
MPOTEKaHUSI KAUECTBEHHBIX PEAKI[UI HA MOHBI: MarHus, KaJbLKs, aJJIOMUHHUS, [IMHKA, JKelle3a
(I u xenesza (111), mexu (11), HabmroaeHNE U ONMKMCAaHUE MPOIIECCOB OKPAIIMBAHUS IFIAMCHH
MOHAMU HATpUs, Kalus U Kajablus (BO3MOXXHO MCHOJB30BAHHE BHEOMATEPHAIIOB),
uccleoBaHle aM(OTEPHBIX CBOMCTB THAPOKCHAA AJTIOMUHHUS M THAPOKCUAA IMHKA,
pelIeHrE 3KCIEPUMEHTAIBHBIX 3a1a4 110 TeMe «BakHeH e MeTaJlIbl U UX COCIUHEHHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa u Marepuansl B INIOBCEAHEBHOW JKM3HM 4elOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakuuil B ObITy. [lepBast moMoIib mpu XUMHUYECKUX
0KOTax U OTPABJICHUSX.

XUMUYECKOE  3arps3HEHHE  OKpyXkarouieil cpenbl  (IpenenbHas — JOMYyCTHMAst
KOHIIeHTpalus BemiecTs, aaiee — [[JIK). Posib XxumMuu B perieHnu 3K0J0TMYeCKUX MpoOJIieM.

Xumuueckuit IKCnepumenm:

u3yuyeHue o0pa3loB MarepuaslioB (CTEKJO, CIUIaBbl METAJUIOB, IOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peasmzannss MeXnpenIMETHBIX CBA3€M MNpH M3YYEHHMM XUMHA B 9  Kiacce
OCYUIECTBJISIETCSL YEPE3 UCIOIb30BAHUE KAaK OOUIUMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATUH, SABISIOIIMUXCS CHUCTEMHBIMU ISl OTHAEJBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE TMOHSATHA: HAYYHBIM (DaKT, TUNOTE3a, 3aKOH, TEOpPHS,
aHaliu3, CHUHTE3, KiIacCUpUKALMs, NEPUOJUYHOCTb, HAOIIOAEHUE, IKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHUE, MOeNb, SBJICHHE, MapHUKOBBIA 3(PQEKT, TEXHOJIOTH,
MaTepHuabl.

®uzuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUH 3apsll, MPOBOJHUKH, MOJYHNPOBOIHUKH,
TURJIEKTPUKH, (POTOIJIEMEHT, BEILIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSIHUE BEUIECTBA, Ia3,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKAs pPEIIETKa, CIUIaBbl, (PU3MUECKHUE BEIMYUHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE€3/b1, COHILIE.



buonorus: ¢orocunres, npixanue, 6uocgepa, SIKOCUCTEMA, MUHEPAIbHbBIE YI00pEHMUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTRA.

['eorpadus: armocepa, runpocdepa, MHHEpaNbl, TOPHbIE TOPOJBI, IOJIE3HBIE
HICKOTIaeMbl€, TOTIUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPAaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHMUS
JOCTUTAIOTCSI B XOJ€ OOy4YeHHs] XUMHH B €IWHCTBE Yy4YeOHOW U BOCHHUTATEIHHOU
JCSITEIFHOCTH B COOTBETCTBHHM C TPAJAUIMOHHBIMA POCCHHCKHMHU COIMOKYJIBTYPHBIMH M
TyXOBHO-HPABCTBCHHBIMHU I[EHHOCTSMHU, MPUHATHIMA B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBE/ICHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHMS, CAaMOPa3BUTHS W COILMATHM3AINH
00yyarommxcs.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOH TTO3UTHBHBIX IICHHOCTHBIX OPHEHTAIIU M paCIIMPEHHUE OIBITA JCATCIHLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIICHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HACJIEeINI0, TOHUMAHHS 3HAYEHUS XUMUYECKOMW HAyKW B JKU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOPMAIIHEH O MEPEAOBBIX TOCTUKECHUSIX U
OTKPBITUSX MUPOBOW U OTCUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IPEICTABICHUS O COIMATIBHBIX HOPMAaX U MpaBUIaX MEXKIUYHOCTHBIX OTHOLICHUUN B
KOJUICKTUBE, = KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-MCCIIeI0OBATEIBCKOM, TBOPUYECKOW M NPYTUX BUIAX ACSITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IMPHU BBIOJIHEHUHM Y4YEOHBIX, MMO3HABATEIbHBIX
3a/lay, BBIMOJIHECHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHUMAHUIO M B3aUMOIOMOIIM B TMpOIecce OTOH ydeOHOM
JeSATETLHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEICHUE W TOCTYIIKM CBOMX TOBApHIICH C
MO3UIINHA HPABCTBEHHBIX M IMPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECKME TIPEACTABICHHUS] O BEIIECTBE M XUMHYECKOW pEeaKIvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKW U COCTABIAIONIME OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHpa, TMPEIACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aHUMOCBS3SX UYEJOBEKA C MPHUPOAHOU CpemoH, O
POJIM XMMUU B TIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MMO3HABATENIbHBIE MOTHUBBI, HANPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUHN MO XHMHH,
HEOOXOoaMMBIC JUISI OOBSICHEHUS HAOIIOJacMBbIX IPOIIECCOB W SBIICHHWM, MMO3HABATEILHOM,
MHOOPMAITMOHHOW W YHMTATEIbCKOW KYJIBTYpPhl, B TOM YHCJIC HAaBBIKOB CaMOCTOSTEIHLHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIMTEPATypOH, MOCTYIMHBIMA TECXHHUYCCKUMHU
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJOTH;

WHTEpEC K OOYYECHHIO M TMO3HAHUIO, JIF0O03HATEIHPHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
caMo00pa3oBaHWIO, TMPOCKTHOW W WCCIEAOBATEIbCKOW NEATEIHbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHS B JAIbHEHUIIICM;



4) dpopmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTH »HW3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO,
YCTAaHOBKU Ha 370pOBbIA 00pa3 >KU3HU, OCO3HAHUE IOCIEACTBUM U HENPHUATHE BPEIHBIX
pUBBIYCK (YyHOTpeOJEeHUS aJIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOACHUS
MpaBujI 0€30MAaCHOCTH MPHU OOPAIICHUN C XUMUYECKUMH BEIIECTBAMH B OBITY U peajbHOM
JKU3HU,

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K TMPAKTUUYECKOMY H3Y4YCHHIO mpodeccuii M TpyAa pa3dIudyHOTO poja,
yBOXECHHE K TPYAy U pe3yjbTaraM TPYAOBOM JIEATCIHHOCTH, B TOM 4YHCJIE Ha OCHOBE
MPUMEHEHUST TPEIMETHBIX 3HAHWW IO XWMHH, OCO3HAHHBIA BBHIOOP WHIWBHUIYATHHOU
TPACKTOPHH MPOJODKCHHS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX UHTEPECOB U CITOCOOHOCTH
K XWMHH, OOIICCTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, yCHenrHoW mpodeccuoHalIbHON
NEATeIbBHOCTY UM Pa3BUTHUS HEOOXOJUWMBIX YMEHHMM, TOTOBHOCTH aJallTUPOBATHCS B
po¢deCCUOHATIBHON CpeIe;

6) IKOJIOrHY€CKOT0 BOCIIUTAHMS

AKOJIOTMYECKU 11€J€CO00pa3HOE OTHOIICHUE K MPUPOAEC KaK HCTOYHUKY KU3HU HaA
3emiie, OCHOBE €€ CYIIECTBOBaHUS, IOHMMaHKE IIEHHOCTH 3JJ0pOBOro 1M 0e30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MYECKOMY H IICHXHUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS TIpaBUil O€30MaCHOIO MOBEJICHUS MpU padboTe
C BEILIECTBAMHU, a TAKXKE B CUTYaIUsX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

CITOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, ISl PEIICHHS
3a/1a4, CBS3aHHBIX C OKPYXKAIOIIeH MPUPOJHOM Cpelo, I TOBBIIICHUS YpPOBHS
AKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHUS TJIO0ATHHOTO XapaKTepa AKOJOTHUECKUX IMPoOJIeM U
MyTel MX PEIICHUs] MOCPEICTBOM METOJOB XHWMHH, SKOJOTHUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSA UM B TTO3HABATEILHON, KOMMYHUKATUBHOM U COIIMATIBLHOMN MTPaKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MeranpenMETHBIX PE3YyJIbTAaTOB BBIACISIOT 3HAYMMBIC IS (POPMHUPOBAHUS
MUPOBO33pPEHUS OOIICHAYYHbIC TOHITHS (3aKOH, TEOpHUs, MPHUHIMIM, TUMOTe3a, (akT,
CHUCTE€Ma, TPOIIECC, IKCIEPUMEHT U JPYTroe.), KOTOPhIE€ HCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX TpeAMEeTax W TMO3BOJSIOT HAa OCHOBE 3HAHUW M3 ATHUX MPEIMETOB
dhopMUpOBaTh MPEJCTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHUpa, U YHUBEPCAJIbHBIC
y4ueOHbIC JeHCcTBHs (TI03HAaBaTEIbHBIC, KOMMYHHMKATHBHBIC, PETYISATUBHBIC), KOTOPHIC
obecnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO W
OCYILIECTBJICHUIO YU4EOHOM JAeSATETLHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble JJoruyecKkue 1eMCTBUA:

YMEHHUS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUHM 3HAHUIA:
pacKphIBaTh CMBICT XHWMHYECKHX TMOHATHH (BBIACIATh WX XapakTEpHbIC MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), WCIOJIb30BaTh TOHATUS IS
OOBSICHEHUS OTHEIbHBIX (PAaKTOB M SBJICHHWH, BBIOMpPATh OCHOBAHUS W KPHUTCPHH IS
KJIaccu(PUKaMU XUMHYECKUX BEIIECTB M XUMUYECKUX PEAKINi, yCTaHABIUBATh IPUUUHHO-



CIIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTAMHM HU3YYEHHUS, CTPOUTH JIOTHUECKHUE PACCYKICHUS
(MHIYKTHBHBIE, NEAYKTUBHBIE, 10 AHAJIOTUH ), I€JaTh BBIBOJIbI U 3aKIIFOUEHHUS;

yMEHHUE MPUMEHSTH B MPOLECCEe MO3HAHUS OHTHS (MPEeIMETHbBIE U METaIllpeMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIOJIb3yeMble B XUMHH, TTPEOOPa30BhIBATH IMIUPOKO
MPUMEHSEMbIE B XUMHUHU MOJEJIbHBIE MNPEJICTABICHUS — XUMUYECKHWA 3HAK (CHMBOJ
JJIEMEHTa), XuMHuYeckass ¢GopMylia U ypaBHEHHE XHMHUYECKON pPEaKIMH — IPH PEUICHUH
yueOHO-TI03HaBATEIbHBIX 33/a4, C YYETOM ITHX MOJICIBHBIX MPEJCTaBICHUN BBISBIATH U
XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3YYAEMbIX 00BEKTOB — XUMUYECKUX BEUIECTB U
XUMHUYECKUX PEAKIINi, BHIABISTH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJICICTBEHHbIEC CBS3U
Y IPOTUBOPEYHS B U3y4aEMbIX IIPOLECCAX U SIBICHUSX.

Bba3oBble uccienoBarenbckue 1eiiCTBUA:

YMEHHE HMCHOJIb30BATh MMOCTABJICHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUSA,
TaKkkK€ B KayecTBE OCHOBBI Il (POPMHUPOBAHUSI TUIIOTE3bI MO TMPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMbITA IO MJIAHUPOBAHUIO, OPraHU3alMU U MPOBEJACHUI0 YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 3a XOJI0M IpoIiecca, CAaMOCTOATEIbHO MTPOTHO3UPOBATh
ero pesyiabTar, (GopmyiaupoBaTh OOOOLIEHUS M BBIBOJBI M0 pPEe3yjibTaTaM IPOBEIEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOEJIaHHON paboTe.

Pabora ¢ unpopmaumeii:

YMEHHUE BBIOMpPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATh HMH(OPMAIMIO Pa3TUUHBIX
BUJIOB U (DOPM IIpENICTABICHMSI, [TOJIy4aeMyI0 U3 Pa3HbIX UCTOUYHUKOB (HaYyYHO-MIOMYJIsIpHas
JaUTepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHbIE MocoOus, pecypcbl HHTepHera),
KPUTHUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHSTh Pa3InvyHble METO/bI U 3alPOCHl TPU MOUCKE U 0TOOpE MH(popMaluu
Y COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJIsl BHIITOJIHEHHS YYEOHBIX U MO3HABATEIbHBIX
3aJa4  ONpEAENIEHHOr0 TUla, NpPUOOpEeTeHHuEe OombiTa B  OO0JACTH  HCIOJB30BaHUS
MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJAJCHUE KYJIbTYpOH aKTUBHOIO
MCIIOJIb30BaHUSL PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO BHIOMPATH ONTUMAJIBLHYIO
dbopmy npeacraBieHuss UHGOPMALMK U WIUTIOCTPUPOBATH PEIIAEMbIE 33/1a4l HECIIOKHBIMU
CXeMaMu, IuarpaMmmamu, ApyrumMu popmamu rpa@uky U uX KOMOMHALMSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B MpoLEcce y4eOHOM M HCCIIeI0BATEIbCKOM
AESTeIbHOCTY HMH(POPMAIMI0 O BIMSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO XO3sicTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM CpeIbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

YMEHHS 3a/aBaTh BOMNPOCHl (B XOJ€ auanora W (WiM) AWCKYCCHUU) IO CYHIECTBY
oOcyxnaemMoil Tembl, (HOPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHHUSl TPEACTABIATh IOJYYEHHBIE Ppe3yJbTaThl IMO3HABATEIbHOW JEATEILHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNaTh NPE3EHTALUI0 pPe3yJbTaTOB BBINOIHEHUS
XUMUYECKOTO OKCrIepuMeHTa (1abopaTopHOro OmbITa, JA0OPAaTOpPHOW paboThl 1O
HCCJIEIOBAaHHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);



YMEHHs Y4EOHOTrO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENIbHOM
U UCCIIEIOBATEeNbCKON AESITENbHOCTH MPH PEHICHHH BO3HMKAIOMIMX MpOOJeM Ha OCHOBE
yuéra OOUIMX HWHTEPECOB M COIVIACOBAHUSI TMO3ULMNA (0OCYXKIeHUs, OOMEH MHEHHSIMHU,
«MO3TOBbIE HITYPMbDY, KOOPJMHAIMS COBMECTHBIX JIEUCTBHM, ONpenesieHue KPUTEPUEB IO
OLICHKE Ka4yeCTBA BBIITOJIHEHHOW PabOThI U JPYTHUE).

PerysiTuBHbIe YHUBepPCAJbHbIE YUeOHbIe AelicTBUS:

YyMEHUE  CaMOCTOATENbHO  ONpEeNeisaTh  IEeNH  JIeATeNbHOCTH, IJIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATH M TPU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
NEeATEeIbHOCTh, BBIOMpaTh Haubojee 3PGEeKTUBHBIE CHOCOOBI peIICHHS YYCOHBIX H
MTO3HABATEJIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISATh WM KOPPEKTUPOBATH MPEII0KEHHBIN
QITOPUTM JCUCTBHI NMPHU BHINOJHEHUH 3aJaHUNA C YYETOM MOJIyUYCHHS HOBBIX 3HAHHMNA 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX, OIEHUBATH COOTBETCTBHUE MOJYYEHHOTO
pe3ynbTaTa 3asBICHHOM 1M, YMEHHUE HCIOJb30BaTh W aHAJIU3UPOBATH KOHTEKCTHI,
MpeasiaraéMble B YCIOBUM 3aJJaHU.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yJbTAaTOB IO OCBOEHUIO OO0SA3aTENIBHOIO COJEp KAHMS,
YCTaHOBJIEHHOTO JaHHOM (enepanbHoil paboueld mporpaMMmoil, BBIAEISIOT: OCBOEHHbBIE
OoOy4arolMMHUCSl Hay4YHble 3HAaHUSA, YMEHHUS U CIOCOOBI AEUCTBUM, creuuduyueckue s
npeaIMeTHOW o0JacTu «XUMHUSD», BUIBI ACSITEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllNK, TPEeoOpa3oBaHUI0O W TMPUMEHEHHIO B PAa3JIWYHBIX YYEOHBIX M HOBBIX
CUTYaLUsX.

K xoHIy o0yueHus B 8 kiiacce npeaMeTHbIE pe3ysibTaThl HA 6A30BOM YPOBHE JOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUM:

e PacKpbHIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUIECKHIA
AJIEMEHT, TMPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMeCh (OJHOpPOAHAS H
HEOJTHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJEKYJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBasl JOJS XUMHUYECKOIrO
AJIeMEHTa B COEIMHEHUU, MOJISIPHBIA OOBEM, OKCHJA, KUCJIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKUCJIEHHUS,  XHMHYECKass  peakuus,
KJaccu(pukanus peakuuid: peakluuu COCIUHEHHUS, PEAKLIUU Pa3JIOKEHUS, PEaKIUU
3aMEIIEHUs, peakuu OOMEHa, B5K30- M JHJIOTEPMUYECKUE pPEaKlUH, TEIUIOBOU
addekT peakiuu, SAPO aroMa, AICKTPOHHBIM CIIOW aTroMa, aTOMHas OpOWTAaIb,
paauyc aToma, XMMHYECKas CBS3b, MOJIAPHAs M HEMOJISIpHAs KOBAJIEHTHAsl CBS3b,
WOHHAs CBSI3b, HWOH, KATHOH, AaHHOH, pacTBOpP, MaccoBas JOJi1 BELIECTBa
(TIpolieHTHAsI KOHIIEHTpAIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHA U MPUMEHSTH TH
MOHSITHS IIPU OMMCAHUH BEIIECTB M UX MPEBPAIICHUN;

e HCMOJb30BATh XHMHUYECKYI0 CHUMBOJHUKY [UIsl COCTaBi€HHS (OpPMYJ BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

e OMNpPEIENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHSIX, CTEIEHb
OKHCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAAJIC)KHOCTh BEUIECTB K



onpenenéHHOMY KJIacCy COEAMHEHUH Mo QopmynaMm, BUI XUMHUYECKON CBS3U
(KoBaJICHTHAsl U MOHHASA) B HEOPraHUYECKUX COCTUHEHUSX;

e packpsbiBaTh cMmbich [lepuonnueckoro 3akona J[. V1. MenpeneeBa: 7eMOHCTPUPOBATh
NOHUMAaHUE MEePUOJINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT HMX
nosnoxeHuss B llepuoanueckoil cucteme, 3aKOHOB COXPAaHEHHsSI MacChl BEIECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOTaipo;

e OIKCHIBATH W XapakTepu3oBaTh TabnuuHyio Qopmy Ilepuonnyueckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynma)», manbie ¥ OoJbIIME TEPUOJbI, COOTHOCUTH
0003HauYeHNUs1, KOTOpble UMEIOTCS B Tabiuie «llepuonnyueckas cuctemMa XUMHYECKUX
anemeHToB /I. 1. MeHnneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsj sApa, OOIIEe YHUCIO JIIEKTPOHOB H
pacrpeiesieHUe UX 1o JIEKTPOHHBIM CJIOSIM);

e KJAaCCU(PUUUPOBATh XUMUYECKHE  DJIEMEHTHI, HEOPraHWYECKHE  BELIECTBA,
XUMHUYECKUE peakuuu (10 YUCITY M COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BELIECTB, IO
TErI0BOMY 3P (DEKTY);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB Pa3TUUYHBIX
KJIaCCOB, IMOATBEpPKJasg OIUCAHME MpPUMEPAMU MOJEKYISPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;

e TIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;

e BBIUHUCISATH OTHOCUTEIBHYIO MOJEKYJISPHYIO W MOJIIPHYIHO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MacCOBYIO
JI0JIF0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPABHEHUIO XHUMHYECKOU
peakiuy;

e TMPUMEHATH OCHOBHBIC ONEPALMU MBICIUTEIBHON AESITEIbHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHME, 0000IIeHHe, CHCTEMaTHU3alldio, KJIACCU(UKAIIUIO,  BBISBICHUC
MIPUYUHHO--CJICICTBEHHBIX CBSI3eU — /I U3YYEHHUS CBONCTB BEIIECTB U XUMUUECKUX
peaklMii, eCTECTBEHHO-HAyYHble METOJAbl MO3HAHUS — HAOJIIOJIEHHE, NU3MEpPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peaibHbIN 1 MBICIICHHBIN ),

e CIEJOBaTh TMpaBWIaM TIOJIb30BAaHUS XUMHUYECKOW TMOCyIONW # JabopaTOpHBIM
o0opyZI0BaHUEM, a TaKKe MpaBuiIaM OOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMA TI0  BBIMIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKHUX OIBITOB TIO
MOJIY4YEHUI0 W COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOpOJa W KHUCIOpOAA),
[IPUTOTOBIICHUIO PACTBOPOB C OIPEACIEHHON MAacCOBOM J0JIEM PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh M  MPOBOJUTH XUMHYECKHE DKCIEPUMEHTHI IO
pacIo3HaBaHHUIO PACTBOPOB ILIEIOYEH U KUCIOT C MOMOIIbI0 HHANKATOPOB (JIAKMYC,
(deHondTanenH, METUIOPAHK U IpyTHUe).

K koH1y 00yuenusi B 9 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI

oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHYECKUX MOHSATUNA: XUMUYECKUN PJIEMEHT, aTOM,
MOJIEKYJla, MOH, KAaTHOH, aHHWOH, MPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,



BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKast pEaKIys,
XUMHUYECKas CBsI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJSIPHBIN 00bEM, pacTBOD,
AIEKTPOIUTBI, HEDJIEKTPOIUTHI, JJIEKTPOIUTUYECKAS NHCCOLMALMSA, pPEaKLNU
MOHHOrO OOMEHa, KaTajau3aTrop, XHUMHUYECKOE paBHOBecHe, oOOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAaHOBUTENb, OKHCICHHWE M BOCCTAaHOBJICHHUE, aJUIOTPONHs, aM(OTEPHOCTD,
XUMUYECKass CBsA3b (KOBAJICHTHAs, HWOHHAs, METaJUIM4YecKas), KpUCTaNInyecKas
pemeéTKa, KOppo3usi METAIUIOB, CILIABBIL, CKOPOCTh XUMUYECKOW PEAKIIMH, IPEAEIIBHO
nonycrumas konnentpauus [1JIK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATUN U MPUMEHATH 3TH
MOHATHUS IIPU ONMCAHUHU BEILIECTB U WX MPEBPALLECHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUsS (QOpMyJ BEHIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENsITh BAJICHTHOCTh M CTENEHb OKHCICHHUS XHUMHYECKUX JJIIEMEHTOB B
COEAMHEHNAX PA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeQUHEHUH no (opmysam, BUJ XUMUYECKOMN CBSI3U (KOBaJE€HTHAs, HOHHAs,
METAJJIMYECKasl) B HEOPraHMYECKUX COCAMHEHUSX, 3apsi] HOHAa MO XUMHUYECKOU
(dopMmyiie, XxapakTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COSAMHEHUM, TUIL
KPHUCTAJUINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath  cmbici  llepuommueckoro 3axkona J[. WM. MengeneeBa wu
JE€MOHCTPUPOBAaTh €ro IMOHMMAaHME: OMHMCHIBATh W XapaKTEpHU30BaTh TAOINYHYIO
dopmy Ileproguueckoil CHUCTEMBl XUMHYECKHX 3JIEMEHTOB: pa3ivyaTh IMOHATHUS
«rnaBHas noArpymnmna (A-rpynna)» u «nobdounas noarpynna (b-rpymnmna)», manele u
00JIbIIME TEPUOBI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON
Ta0yiHIle, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apA] sApa, 00IIee YUCIIO FIEKTPOHOB U paclpeesieHue X Mo
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
AJIEMEHTOB U UX COEIMHEHHMH B Mpenesiax MaJlbIX NEPUOJOB U TJIABHBIX MOJATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh ~ XMMHYECKHE  DBJIEMEHThl, HEOPraHMYEeCKHUE  BEIECTBa,
XUMHUYECKHUE PEeaKIUH (IO YUCIy U COCTaBY YYAacTBYIOLIMX B PEaKLMHU BEIIECTB, MO
TeIioBOMy 3(¢(deKkTy, N0 H3MEHEHHMIO CTENEeHEeH OKUCICHHS XUMHUYECKUX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHEe XMUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIIOXKHBIX BEIIECTB, MOATBEPK/1ast ONMCAHNUE IPUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPAaBHEHUS JJEKTPOJUTUYECKOM IMCCOLNMALMU KHUCIOT, LIEJI0oYeld H
COJIEH, TIOJIHBIE M COKPAILEHHbIE YPaBHEHUS PEaKIMi HOHHOTO 0OMEHa, ypaBHEHUS
peaKuui, NOATBEPXKIAKOMIMX CYIIECTBOBAHWE T'€HETUYECKOM CBSI3M  MEXKIY
BELECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUN NOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OanaHca 3TUX Peakluid;



MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUSI XMMUYECKUX NMPEBPALIEHUI B PA3JIUYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJK0 XHMHUYECKOTO 3JIEMEHTa MO (OopMyJie COEIUHEHMS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOU
peakuuy;

coOnrofaTh MpaBWiIa MOJb30BAaHUS XHMMHUYECKOM MOCYyIoll u  J1abopaTOpHBIM
00Opy/IOBaHUEM, a TAKXKE INpaBUiIa OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUMSAMU 110 BBIIOJHEHUIO JIA0OPATOPHBIX XHWMUYECKUX OIBITOB IO
HOJIYYEHHIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKHUCIIOTo ra3a);
MPOBOJIUTh PEAKLUHU, MOATBEPKIAIOIINE KAaYeCTBEHHbI COCTaB Pa3IMYHBIX
BEIIECTB: PaclO3HaBaTh ONBITHBIM MyTEM XJIOPHUA-, OpOMHUA-, HOIUA-, KapOOHAT-,
docdar-, cwiukar-, cyiabpaT-, THAPOKCUA-UOHBI, KAaTUOHBl AMMOHMS M HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX pPacTBOpax HEOPraHHUYECKUX
BELIECTB;

MPUMEHSATH OCHOBHBIE ONEPALHA MBICIIUTEIBLHON IEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IEeHNE, CUCTEMATHU3allMI0, BBISIBICHHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3EH — JUISI U3YYEHHsI CBOWCTB BEIIECTB M XMMUYECKHX DPEAKLUMN, €CTECTBEHHO-
Hay4YHblE METOAbl TO3HAHWA — HaOIIOJEHUE, HU3MEpPEHUEe, MOJEIUPOBaHHUE,
AKCIIEPUMEHT (pEeaJIbHBIN U MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVJIACC
KoanuecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
KonTpoJibHbIE IIpakTHyeckue
n/n NMPorpamMmbl Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTHUYECKON 5 2 bubmorexa LOK
' p https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YEJIOBEKA
bubmnoreka IIOK
1.2 B 15
CHICCTRA 1 XHMITACCKHC peakitit https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoa. Iloustue 06 5 bubnnorexka HOK
' OKCHJIaX https://m.eds00.ru/7f41837¢c
99 Bonopon.Ilonstue o kucnorax u 8 1 bubmuoreka [JOK
' COJISIX https://m.edso0o.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 bu6mmoteka [IOK
' OCHOBAHHUAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 bubmuorexa [JOK
' HEOPraHMYECKUX COEAMHEHHI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MenpaesneeBa. CtpoeHue arToMoB. XuUMHUYeCKAasi

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

3.1

[Iepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHX djieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aToMa

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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XuUMH4YecKas CBI3b.

3.9 0 8 bu6mmoreka [IOK
' KUCITCIBHO https://m.eds00.ru/7f41837¢
BOCCTAHOBUTCJIIBHBIC peaKHI/II/I
" 15 bu6nmoreka [IOK
TOTO 1o pasieity https://m.eds00.ru/7f41837¢
p 3 bubnunoreka LIOK
C3CPBHOC BpEMi https://m.eds00.ru/7f41837¢
OBIIEE KOJMYECTBO YACOB I10 68
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9 KVIACC

KoauvecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (UU(poBbHIE)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3znen 1. BenecTBO U XUMHUYeECKHE PeaKIuu
11 [ToBTOpEeHME U yrayOieHne 3HAHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3/IeJioB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnunoreka [JOK
' peaxiui https://m.edso0o.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 3 1 1 bubmmorexa [IOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO01mmas XxapakTepruCTHKa XUMHUIESCKIX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO01mas xapakTepruCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L€P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 Bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKUX
24 anemeHToB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . py ' pos https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro mo pasneny 25
Pa3pnen 3. MeTaiibl U MX COeIMHEHUS
bu6mmoreka [{OK
3.1 06 i 4
HIHE CBOHCTEA METaTIon https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK

3.2 Baxueiinme MeTayuibl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Utoro mo pazneny 20
Paznen 4. Xumus 4 OKpy:Kamomas cpeia

4.1 Bemte e U YyeJIoBeKa 3 Eubmorexa ITOK
' HHICCTBA M MATCPHAIIBL B U3 https://m.eds00.ru/7f41a636
Wtoro mo pazneny 3
p 3 bu6mmoreka [JOK

C3CPBIOC BpeMA https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacon
Ne TeMa vooKa Jlata usyuenus JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero K/ pabotsI IIp/padorsl o0pa3oBaTe/IbHbIEC PECYPChI
nnaHy daKty
[Ipenmer xumuu. Pons xumun B
1 YKU3HM YesIoBeka. Temna u 1 bubmoreia OK
' https://m.edsoo.ru/ff0d210c

BEILIECTBA

5 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bubmuoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1
«[IpaBwita paboTHI B

3 J1a00paTOPHUH U IPUEMBI 1 bubmorera [JOK

paTop P https://m.edsoo.ru/ff0d23dc
oOparnieHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM»

4 YucThic BemecTBa U CMECH. 1 bu6mmoreka [JOK
CriocoOsl pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha bu6mmoreka [IOK

5 . 1
IIpUMEPE OYUCTKH ITIOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»

bu6mmoreka [IOK
6 A 1
TOMBL I MOIICKYIH! https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 [IpocTeie u cl10KHBIEC BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
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bubmuoreka [JOK

9 A -

TOMHOTMOJCKYIVIPHOC YHEHHE https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa

10 BEIIECTB. XUMHUYECKas bubmuoreka [JOK
dbopmyna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
OtHocHUTENIbHAS aTOMHAs

11 Macca. OTHOCUTENIbHAS bubmoreia OK

’ https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAas Macca

12 MaccoBas 10J1s1 XUMHYECKOIO bubmuoreka [JOK
3JIEMEHTA B COEAUHECHUH https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemectBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230

14 du3nYecKre U XUMUYECKUe bubmuoreka [JOK
sIBJICHUSI. XUMHYECKast peaKust https://m.edsoo.ru/ff0d37fa
[Tpu3naku u ycioBus

15 MPOTEKAHUSI XUMUYECKUX bubmotexa [JOK

p N https://m.edsoo.ru/ff0d3al6
peakiuit
3aKOH COXpaHEHHUs MACChl
16 BEIIECTB. XUMUYECKHUE bubmorexa HOK
H ) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruucnenus xonudecTna,

17 Macchl BEMIECTBA T10 bu6mmorexa [IOK
YPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Kiaccudukamnms: xumuaeckux

18 peakuuii (coequHeHus, bubmuorexa [JOK
Pa3JIOKEHUS, 3aMELECHNUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — y4&HBI- bubnuorexa [JOK

sHmKIoneauct. O000mEeHne

https://m.edsoo.ru/ff0d40c4
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cUCTeEMAaTH3al s 3HAaHUU

Kontposbnas pabora Nel mo

bu6mmoreka [JOK

20 eMe «Bemie eCKHEe
TEME «DeTecTa 1 XUMIHCCKH https://m.edsoo.ru/ff0d4290
peaKIm
Bo3nyx — cmechk razos. CocraB
21 BO3, yXa Kucnopon — smemenT bubmoreia OK
Ayxa. PO https://m.edsoo.ru/ff0d448e
1 Tipoctoe BemiecTBo. O30H
DOu3nUeCKne U XUMHUECKIE
29 CBOMCTBa KHCIIOpOJa (peakiuu bubnmoreka [JOK
okucieHus, ropenue). [lonsarue https://m.edsoo.ru/ff0d4614
00 okcugax
Crioco0bl nostyueHus
93 KHCJIOpO/Jia B 1ab0paTopuu 1 bubnmoreka [JOK
MIPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemmoBoit a3 ekt xumMuaeckoit
peaKIuu, MOHSATHE O
24 TEPMOXUMHYECKOM YPaBHEHUU bubmotexa [JOK
P My ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUICCKHIX
peaxuusax
Tonnuso (HedTh, yroab u
25 MeETaH) 325 j)sHeHy;e BO3/IyXa bubmmorexa [TOK
- Jarp Ayxa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €T0 MPEIOTBPAIICHHS
[IpakTuueckas pad6ora Ne 3 mo
26 teme «llonydyenue u cobupanue bubnuorexa [IOK
KHCIIOPOJa, U3YYEHUE €TO https://m.edsoo.ru/ff0d4ae?
CBOICTBY
Bonmopoa — sneMeHT u mpocToe
27 BC Hefﬂfo Haxoxaenne 113) bubmorera [JOK
HHECTBO A https://m.edsoo.ru/ff0d4ddo
pupojie
28 du3ndecKkrue U XUMUYCCKHUE bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4290
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CBOIMCTBA BOJOPO/A.
IIpumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KHUCIIOTAX U COMSAX bubmmorexa [TOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bl TTOTy4eHHS BOJAOPO1a bubmuorexa [JOK
B 1aboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 mo

31 teme «llomydyenue u cobupanue bubnnoreka [JOK
BOJIOPO/Ia, U3YYCHHUE €TI0 https://m.edsoo.ru/ff0d4f42
CBOWCTB»

39 Mounsipabiii 00BEM ra3oB. 3aKOH bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Bruruucienusa o0béma,

KOJIMYECTBA BEIIIECTBA T'a3a 10 bubmuoreka [JOK

33
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
Brruucnenust 005EMOB ra3oB 1o

34 YPaBHEHHUIO peaKkliu Ha OCHOBE bu6nuorexa [IOK
3aKOHA OOBEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
ra3oB

35 dOu3ndecKknue U XUMUYCCKHUE bu6mmoreka [JOK
CBOICTBAa BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [lonsiTue bubnuoteka [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

Hacprmenasie u
37 HEHACBILIEHHBIE PACTBOPHI. bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIIeCTBA B
pacTBope
38 [IpakTuueckas pad6ora Ne 5 o bubnuorexa [JOK

teme «lIpurorosienue

https://m.edsoo.ru/ff0d5eba
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pacTBOPOB C ONpPEAEIEHHOU
MAacCOBOM A0JIEH
PacTBOPEHHOrO BEILIECTBAY»

Kontposbnas pabora N2 mo

39 teme «Kucnopon. Bogopo bubmmorexa LIOK
POA. BOAOPOA. https://m.edsoo.ru/ff0d6342
Bona»

40 OKcupl: COCTaB, bubmuoreka [JOK
KJaccuukanms, HOMEHKIJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u xumudeckue

41 CBOMCTBA KHCJIOTHBIX, bubnmoreka [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcCHOBaHUS: COCTaB, bubmuoreka [JOK
KJIacCU(UKAIKs, HOMECHKIIATypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHue nu XuMH4eCKUe bubnuoreka [IOK
CBOMCTBAa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsri: cocras, bu6mmorexa [IOK

44
KJaccu(uKkanus, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenue u XxuMnuyeckue bu6nuorexa [IOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

HOMEHKJIaTypa, CIIOCOObI bu6mmoreka [JOK

46
MTOJTyYEHUS, XUMUYECKHE https://m.eds00.ru/00ad9474
CBOICTBA
[TpakTruyeckas padora Ne 6.

Pemenune skcriepuMeHTATBHBIX
47 3aga4 no teme «OCHOBHbIE bubmmorexa [JOK
8 https://m.edso0.ru/00ad9b7c
KJIaCChl HEOPTaHUIECKUX
COEIUHECHUIN»
48 I'eneTnueckas CBSI3b MEXKIY bubnmoreka [JOK

KJIaCCaMH HCOPIraHUYCCKUX

https://m.edso0.ru/00ad9a50



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

COE€IUHEHUN

O0001IeHrEe ¥ cCUCTEMAaTU3 AU

bubmuoreka [JOK

49 3HaHUI https://m.edso00.ru/00ad9ch2
Konrtponsnas padora Ne3 o
50 teMe "OCHOBHBIC KIIACCHI bubmoreia OK
. https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COEIUHEHUM
IIepBble mONBITKH
51 KJ1acCU()UKALUU XUMHYECKUX bubmmorexa [IOK
aneMeHTOB. [loHsiTHE O rpymnmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 IIepnonnueckas cucrema bubnuoreka [IOK
XUMHUYECKUX djieMeHToR /I, 1. https://m.edso0.ru/00ada52c
Menneneena
53 [lepuoapl, rpymnmbl, MOATPYIIIHI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bu6nuorexa [IOK
aTOMHBIX saep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX
55 0001109€K aTOMOB DJIIEMEHTOB bubmuorexa [JOK
[Tepuoanueckoit cucremst /. U. https://m.edsoo.ru/00adaébc
Menneneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuognueckoro
57 3aKOHA JUJIs Pa3BUTHS HAYKU U bubnuorexa [JOK
npaktuku. 1. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YUY€HBIH, IIEAArOT U IPAKIaHUH
58 DNeKTPOOTPUIIATETLHOCTh bubnuotexa [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

aTOMOB XMMHYCCKHUX JJICMCHTOB

https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
59 Honwast xumieckas cBizp ! https://m.edsocL).I ru/00adac34
60 KoBanenTtHas nossipHas 1 bubnnoreka [JOK
XAMHUYECKasl CBI3b https://m.edso0.ru/00adaab8
61 KoBasieHTHas HenonsipHas 1 bubnmoreka [JOK
XAMHUYECKasl CBI3b https://m.edso0.ru/00adaab9
bubmuoreka [JOK
62 Crenens, oxuCIeHus . https://m.edso:)_.[ ru/00adae28
63 OKuCIUTEIbHO- 1 bubmuoreka [JOK
BOCCTaHOBHUTEJIbHBIE PEAKLIHH https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTEIIH U BOCCTAHOBUTCIIH 1 https://m.e dsocI)J.:ru 100adb076
K o
55 | row Cmommemon ! BuSamotexs LIOK
N UMIECKAs CBSAED https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O600111eHNE 1 bu6nuorexa [IOK
U CUCTEMAaTH3aIus 3HaHu! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00011eHNE 1 bubmmorexa [IOK
U CHCTeMaTH3allis 3HaHUM https://m.edso0.ru/00ad9cb?2
68 PesepBubiit ypok. O6006111eHIE 1 bubnmnoreka [JOK
W CUCTEMaTHU3aI1s 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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9 KVIACC

KoauuecTBO 4acoB

Jara usyyenus

Ne DJIeKTpOHHbIe N (pPoBbIE
Tema ypoka
n/n Bceero K/ pa6oTsI IIp/pa6oTel o0pa3oBaTejibHbIE PeCypPChI
nnaHy daKty

Ilepnonnueckuit 3aKoH.
ITepuoauueckas

1 CI/I(I;CMIE[J, XUMHYECKUX 1 bubmorexa LOK

https://m.edsoo.ru/00adb59

anemenToB 1. U.
Menneneesa
3aKOHOMEPHOCTH B

9 HM3MCHCHHUU CBOICTB 1 bubnnoreka IIOK
XUMHUYECKHUX DJIEMEHTOR https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB
Knaccudukanus n

3 HOMEHKJIaTypa 1 bubnmnorexka HOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIIECTB
Bunn xumuueckoit

4 CBSI3U U THIIBI 1 bu6nuoreka [IOK
KPUCTAJUTMYECKUX https://m.edsoo.ru/00adbac6
peLETOK
KonTponbnas pabota
Nel mo teme

5 «IloBTOpEHUE N ) 1 1
yriyOJieHne 3HAaHUH’
OCHOBHBIX Pa3/IeiioB
Kypca 8 Kiacca»

6 Knaccudukanus 1 bubmuoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/00adbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

M0 Pa3JINYHBIM
IIpU3HaKaM

ITonsATHE O CKOpOCTH
XUMUYECKON peaKkiuH.

7 ITonsaTue 0 rOMOTCHHEBIX bubmnorexa LIOK
https://m.edsoo.ru/00adbe9a
Y TeTePOTCHHBIX
peaKnusx
[TousiTre 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BITUSIIONINE HA CKOPOCTh
8 XUMHAYECKON PEaKIUU U bubnnorexa LIOK
p https://m.edsoo.ru/00adc28c
[IOJIOKEHUE
XAMHYECKOI0
paBHOBECHs
OKUCIUTEIBLHO-
9 BOCCTAHOBHUTEIHHBIE bubnnorexa LIOK
https://m.edsoo.ru/00adcade
peaknuu
Teopus
10 AIEKTPOJIUTUYECKON bubnmnoreka [JOK
nuccormanu. CHiIbHbIE https://m.edsoo.ru/00adcd68
U cJ1a0bl€ AIIEKTPOJIUTHI
1 Honnble ypaBHEHUS bubmuoreka [JOK
peaxkuun https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBAHUH B
12 CBETE MPEeACTaBICHUNI bubmmorexa TIOK
p . https://m.eds00.ru/00add5d8
00 PIIEKTPOIUTUIECKON
TACCOIIAAIIAN
XUMHYECKHE CBOMCTBA
. bubnuotexa [JOK
13 COJIEH B CBETE

MIpeJICTaBICHHI 00

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



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

JIEKTPOJIUTUYECKON
JUCCOL AU

14 [TonsiTue o runponuse bubnnoreka HOK
coJieit https://m.edsoo.ru/00add9d4
15 O06o061ieHue U bubnuoreka LIOK
cucTeMaTu3alnus 3HaHUi https://m.edsoo.ru/00addd12
[TpakTyeckas pabora
16 No 1. «Pemenue bubmuorexa [{OK
SKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
331w
KonrponsHas pabora
No2 1o Teme
17 «DJIEKTPOIUTUYECKAs bubnmnorexka HOK
JTUCCOLHAIMA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B
pacTBopax»
OOm1ast xapaKTEepUCTHKA
rajoreHoB. XUMHYECKHE bu6mmoreka [IOK
18 .
CBOICTBA Ha MPUMEPE https://m.edsoo.ru/00addfe2
XJIopa
XIJI0pOBOAOPOI.
Consanas KucIIoTa,
19 XHMHYECKHE CBOMCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00ade104
MOJTyYeHUE,
MIPUMEHEHUE
[IpakTuueckas pabora
Ne 2 mo Teme
20 «[Tomy4ueHne coTHOMN bubmmorexa LOK
. https://m.edsoo.ru/00ade348
KHCIIOTHI, H3y4YCHHE €€
CBOMCTB»
21 Boraucnenns mo bu6mmoreka [IOK



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

YpaBHEHUSM
XUMHYECKUX PEAKIUH,
€CIIM OJIUH U3 PEarcHTOB
JIaH B U30BITKE

https://m.edso0.ru/00ade488

22

23

24

25

26

OOm1ast xapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

AJITOTPOIIHBIE
MoAU(UKAITIN CEPHI.
Haxoxnenue cepbl u eé
COEAMHEHHH B IIPUPOJIE.
XHUMHYECKHE CBOMCTBA
cepol

CepoBojiopoj,
cTpoeHue, (U3nIeCKre
1 XUMHYECKHE CBOMCTBA

Oxkcunbl cepsl. CepHas
KHCIOTa, GU3UYECKUE U
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHE

XUMHUYECKUE PEaKLnH,
JEKAIUE B OCHOBE
MPOMBILIIEHHOTO
crioco0a Moyry4yeHust
CEpPHOM KHUCIOTBHI.
XUMHYECKOe
3arpsi3HeHNe
OKpY>Karolleu cpeibl
COETMHEHUSIMH CEPBI

bu6nmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [IOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

27

BrlunicieHre MaccoBOM
J0JI1 BbIXOJa HpO)IyKTa
peakmumn

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

OOm1ast xapaKTepUCTHKA
3J1IEMEHTOB VA-rpynnsl.
A30T, pactipocTpaHeHue
B IIpUpoJEe, GU3HNUECKHEe
¥ XUMHUYECKHE CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/00adeeab

29

AMMHak, ero
¢busnveckue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U
MIPUMCHCHHE

bu6nuoreka [IOK
https://m.edsoo.ru/00adf004

30

[IpakTuueckas padbora
Ne 3 o teme
«IlonydyeHne aMmmuaxa,
U3y4€HHE €ro CBOMCTBY»

bubnnoreka IIOK
https://m.edsoo.ru/00adf180

31

32

A3oTHas KHCI0Ta, €€
busnveckue u
XUMHYECKHE CBOMCTBA

Hcnons3oBaHue
HUTPATOB U COJIEH
aMMOHHS B KaYECTBE
MUHEPaTbHBIX
yA0OpeHUi.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY’Karolllen cpeibl
COCIUHEHHSIMM a30Ta

bubmuorexa [IOK
https://m.edsoo.ru/00adf306

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

33

dochop. Oxcnn
dbocdopa (V) u
dbocdopHas kucnora,
¢duznueckue u
XMMHYECKHE CBONCTBA,
NOJTy4eHHe

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34

35

Hcnons3oBaHue
docdaroB B kauecTBe
MUHEPAITBHBIX
yIa0OpeHHi.
3arpsi3HEHUE
MIPUPOTHOMN CpeIbI
dbocharamu

Yraepon,
pacmpocTpaHeHHUe B
npupojie, GU3HIecKue 1
XAMHUYECKHE CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/00adfc20

bu6nuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

37

Oxcuppl yriaepona, ux
busnveckue u
XMMHUYECKHE CBOICTBA.
DKOJIOTHYECKHUE
MpOOJIEMBI, CBSI3aHHBIE C
okcuaoMm yriepona (IV)
VYronpHas KUCIOTA U €€
ConHu

bubnnoreka IIOK
https://m.edsoo.ru/00adfebe

bubmmoreka [IOK
https://m.edsoo.ru/00ae006c¢c

38

[IpakTuueckas padbora
Ne 4 o teme
"Tlonyuenue
YTJIEKUCIIOTO Ta3a.
KavecTBeHHast peakuus
Ha kapOoHaT-HOH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

39

[TepBonavasibHBIE
TTOHSTHS 00
OpraHN4YeCKHUX
BEILIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpemnwnii u ero

bu6mmoteka [IOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

COCIMHCHUA

https://m.edso0.ru/00ae080a

41

[IpakTrueckas pabota
Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«Baxxneimue
HEMETAJIJIBI U UX
COCIIMHECHMUSI

bu6nmoreka [IOK
https://m.edso0.ru/00ae0bf2

42

KontponbHas padota
Ne3 o Teme
«Baxxneimmue
HEMETAJIJIBI U UX
COEIUHEHHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el18

43

OO01mas xapakTepucThKa
XUMHYECKHX AJIIEMEHTOB
— METAJIOB.
Meraunueckas CBsi3b U
MeTaJUTnYecKas
KpUCTaJUTMYeCKas
pemérka. Pusnyeckue
CBOCTBA METAJIJIOB

bu6mmoteka [IOK
https://m.edsoo.ru/00ael103e

44

XUMHYECKHE CBOMCTBA
METaJUIOB.
ONEKTPOXUMHUYECKHUN
pA HAIPSKECHUN
METAJIJIOB

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael1156

45

OOmume crmocoOb!
MOJTYYEHUST METAIIIOB.
CunaBsl. Berancienus
M0 YPaBHEHUSM
XUMHYECKUX PEaKIIHid,
€CIIM OJIUH U3 PearcHTOB

bu6mmoreka [IOK
https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

COJIEPKUT IPUMECH

46 [TonsiTue o Kkoppo3uu bubnmoreka [JOK
METaJII0B https://m.edso0.ru/00ae1278
bu6nuoreka [IOK
47 Wenotnbie MeTaIE! https://m.edso0.ru/00ae14b2
48 OKCUIbI M TUAPOKCHUBI bu6nuoreka [JOK
HATpUSI U KaJust https://m.edsoo.ru/00ae14b2
[IlenoyHo3eMeNbHBIC
49 METaJlJIbI — KaJbLHH U bubmorexa [JOK
. i https://m.edsoo.ru/00ae15e8
MarHui
50 Baxneiimme bubmuorexa [JOK
COEJIMHEHMS KaJIbLIUS https://m.edsoo.ru/00ae15e8
51 O0600111EH1E U
cUucTeMaTu3alys 3HaHUi
59 JKécTKoCTh BOJEI U bubnnoreka IIOK
CIIOCOOBI €€ yCTpaHeHUs https://m.eds00.ru/00ae1886
[TpakTuueckas pabora
53 Ne 6 o Teme bubmmorexa [JOK
"XEcTKoCcTh BOALI U https://m.edsoo.ru/00aelae8
METOJIbl €€ ycTpaHeHHs"
bubnuoreka [IOK
4 A i
> JTOMITHIH https://m.edsoo0.ru/00aelc64
AMpoTepHbIe cBOICTBa bubmuoreka [JOK
55
OKCHJIa M TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
56 K
e1e30 https://m.edsoo.ru/00ae1d86
OKcuabl, THAPOKCUIBI U
57 coJi icene3:[ I()H) u " bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6
xenesa (I11)
58 O06o00mmeHue n

CHCTeMaTHu3alus 3HaHUH



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

59

[TpakTruyeckas pabora
Ne 7. Pemienue
AKCIIEPUMEHTAITLHBIX
3a7a4 10 TEME
«BaxHenmne MeTasbl
M UX COCIUHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/00ae3de8

60

61

62

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEaKIUH,
€CJIM OJINH U3 PEareHTOB
JIaH B U30BITKE UJIN
COJICP>KUT MPUMECH.
Breraucnenns MaccoBoi
JIOJIA BBIXOJ1a TIPOJIYKTa
peakiumn

O06006111EHIE U
CHCTEeMaTH3alus 3HaHUI

KonTponbnas padora
Ne4 o Teme
«Baxkneine MeTaibl
W UX COCOUHCHUS

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

63

BemectBa u marepuaisl
B IOBCEIHEBHOM KU3HU
YyeJaoBeKa

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

64

65

66

XHUMHYECKOe
3arpsi3HEHUE
OKpY>Karolleu cpeibl
Ponp xumuu B perieHun
DKOJIOTHYECKUX
npoOem

PezepBHbIit ypok.

bu6nuoreka [IOK
https://m.edso0.ru/00ae4270

bu6nuoreka [IOK
https://m.edso0.ru/00ae4270

bu6nuoreka [IOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

O06006111eHE U
cUCTeEMAaTHU3al U 3HAHUU

Pe3epBHbIil ypoK.

https://m.edso0.ru/00ae0d0a

bu6nmoreka [IOK

67 O6obmerme u . ! https://m.edsoo.ru/00adb33c
cucreMarunl3anys 3HaHUuU
PesepBHEIIT YPOK.
68 060615) eHI/IeyII; 1 bubmmorera LIOK
. . https://m.edsoo.ru/00ad9cb?
cHCTEMAaTH3alKs 3HAaHUH
OBILEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



