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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XMMuU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (enepalbHOU
paboueil mporpaMMbl BOCIIUTaHUS U C YUETOM KOHIEMIMHU MPEroaBaHus yuyeOHOro mpenMeTa
«Xumus» B o0Opa3oBaTeNbHbIX opranuzanusx Poccuiickoit @eneparuu.

[Iporpamma mo XumuM Ja€T NpeACTaBICHHE O MLEsAX, oOwed crparernu oO0ydeHus,
BOCIIUTaHUS M pPa3BUTHA OOYyYaroIUXCS CpeACTBAMH YYEOHOIo IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE MPEJIMETHOE COJepKaHKe, MpelyCMaTpPUBAET paclipe/ielieHue ero Mo kKiaccam u
CTPYKTYpHUPOBAaHHUE I10 pa3fiesiaM U TEMaM MPOTrpaMMbl 110 XMMHH, ONPeIEsSeT KOJIUYECTBEHHbIE
U Ka4yeCTBEHHbIE XAPAKTEPUCTHKH COAEP)KAHUS, PEKOMEHIYEMYI0 IIOCJIEJOBaTEIbHOCTh
U3yUYEHHs] XUMHH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOro
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOKHOCTH MpeaAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTesIbHOI MporpaMMbl Ha
YPOBHE OCHOBHOT'O 00IIIeTO 00pa3oBaHus, a TaK)Ke TPEOOBaHUH K pe3yjbTaTaM 00yUYeHUs XUMUH
Ha YpOBHE Leleld H3ydeHus IMpeaMeTa M OCHOBHBIX BHUJOB Yy4eOHO-IO3HABaTEIbHOU
JeSITeIbHOCTH 00YUaIOIIErocs IO OCBOCHUIO YUEOHOTO COIePKAHMS.

3HaHUE XUMHH CIYKXHUT OCHOBOU /I (POPMUPOBAHUS MHUPOBO33PEHHS 00YJAIOMIETOCS, €ro
NpEeACTaBICHUN O MAaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEN
NpEeCTaBICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUY BEIIECTB B MPUPOJIE, O MyTIX
pemieHust TI00anbHBIX MPOOJIEM YCTOHYMBOIO pa3BUTUS YENOBEUECTBA — CBHIPHEBOM,
9HEPreTUIECKOM, MUIIEBOH 1 KOJOTHYECKON O€30MacHOCTH, POOIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

- CcHocoOCTBYeT peaqu3aly BO3MOXHOCTEH s caMopa3BUTHS U (OPMUPOBAHUS
KYJIbTYpBI TMYHOCTH, €€ 0011eil U (yHKIIMOHATBLHON IPAMOTHOCTH;

- BHOCHUT BKJIaJg B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH
00y4aroluxcsi, HABBIKOB UX CaMOCTOSITEIbHON YUeOHOH eATeIbHOCTH, SKCIEPUMEHTAIbHbBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaKk M B
npodeccuoHaIbHOMN eI TeNbHOCTH;

3HaKOMHUT CO CIEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI51/1a Ha €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISETCS] OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHOU IPaMOTHOCTH 00Y4arOLINXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K TIPHPOJE, K YEIIOBEKY, BHOCHUT CBOM BKJIAJ B DSKOJOIMYECKOE OOpa3oBaHHE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XUMHMH 00€CHedMBaroTCs creuudukoil coiepkaHus
y4eOHOTro TpeaAMeTa, KOTOPBIM SBIISETCS TMEJarornyecku aganTHPOBAaHHBIM OTpakKeHUEM
0a30BO HAYKW XUMHUHU Ha ONPEIICTIEHHOM JTare € pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHHUS OPHUEHTHPOBAH HA OCBOCHHE
00yYaroIMUMUCs CUCTEMBI NIEPBOHAYAIbHBIX MOHATHH XMMUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OT/AEIbHBIX 3HAUMMBIX MOHSATHIH OPraHUYeCKON XUMHH.

CrpykTypa copepkaHHsl MMPOrpaMMbl 0 XUMHUH C(HOPMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydenuro. CopepiaHue CKJIaJbIBAETCS U3 CUCTEMbI MOHATUH O XMMHYECKOM
JIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHH O XuMHuYecKoW peakuuu. OOe 3TU CUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl MO HPUHIMITY I[OCJIEAOBATEILHOTO PAa3BUTHUS 3HAHUM Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YUCHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— ITepnoaunueckoro 3akoHa /. . MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMMH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOH CBA3H;

— MPEICTaBICHUH 00 AIIEKTPOIUTUIECKOMN TUCCOIMAIINYN BEIIECTB B PACTBOPAX.

Teoperndeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE DSMITMPUYECKH TIONYYCHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATENBHO OT OJHOIO YPOBHSI K JpYyromy,
BBIMOJIHAS (YHKLIMU OOBSACHEHHS W HPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
NPaKTUYECKOTO MPUMEHEHUS U MOTyYSHHS N3y9aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOH NpUpPOJBI,
IIEHHOCTHOT'O OTHOIICHHUSI K HAyYHOMY 3HaHMIO U METOJaM MO3HaHMs B Hayke. M3yueHune xumun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mup», «buonorus. 5—7 knaccei» u «Pu3uka. 7 Kiacc.

[Tpy n3yyeHny XUMHUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUUYECKOM HAayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YelloBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI.

3agaum yuyeOHOTO TMpeaMeTa COCTOAT B (POPMUPOBAHUN CUCTEMBI XMMUYECKUX 3HAHUN —
BaXHEHIINX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKHX IOJIOKEHHH, TOCTYIHBIX 00001eHUH
MHPOBO33PEHUYECKOT0 XapakTepa, sA3blka HaAyKH, B IPUOOIIEHNH K HAyYHBIM METOJaM MO3HAHUS
Opd M3YYCHUH BEUIECTB M XUMHUYECKUX peakuui, B (QOpPMHUpPOBAaHUM U Pa3BUTHU
NIO3HABATEIILHBIX YMEHHMH ¥ WX TPUMEHEHHH B Yy4YeOHO-TIO3HABATEIbHOH H  y4eOHO-
UCCIIEI0BATEIbCKON JAEATENbHOCTH, OCBOCHUH MPaBUJI O€3011aCHOr0 OOpallleHus C BELECTBAMU B
HOBCEHEBHOM XKHU3HH.

[Ipu u3y4yeHMH XMMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpeIy Takue eI, Kak:

— (hopMUpPOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIILHOMY MPHHATHIO DELIeHWH, CIIOCOOHOM amanTUpoBaThes K
OBICTPO MEHSIOIIUMCS YCIIOBHM KHU3HH;

— HamnpaBJICHHOCTh OOYYEHHUS Ha CHUCTEMaTHYeCcKoe NpuoOIIeHHne OOydJarommxcs K
CaMOCTOSITEJIbHOW ~ IO3HABaTEIbHOM  AEATENbHOCTH, HAy4YHBIM  METOAAaM  IIO3HAHMA,
(hOopMHUPYIOIMM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUM;

— obecrieueHUe YCIOBH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOIUMHUCS OIIbITa
pa3HoOOpa3HON NEeATENTPHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIINI ), UMEIOIIUX YHUBEPCAIbHOE 3HAUECHUE JUIsl pa3IMYHbIX BUIOB AEATEIbHOCTH;

— (hopmupoBaHue o61mel PyHKIIMOHAIBHONW U €CTECTBEHHO-HAyUYHOW TPaMOTHOCTH, B TOM
qycie YMEHHH OOBACHATh M OLCHMBATH SIBJICHUSA OKPYKAIOLIETO MHpA, MCIIONB3YS 3HAHHUS H
OTBIT, TIOJyYEHHBIC TPH HW3YYCHWH XHUMHH, TNPUMEHATh WX TMPH pemieHHH TpolieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU AEATEIbHOCTH;

— (hopmupoBaHue y 00y4aromuxcs ryMaHUCTUYECKUX OTHOUICHUH, TOHUMaHMs LIeHHOCTH
XUMHUYECKHX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKH IIEJIECOO0Pa3HOT0 MOBEACHHUS B OBITY H
TPYAOBOW JEATETBHOCTH B IIENSX COXPAHEHUS CBOETO 3JI0POBBS M OKPYXKAIOIIEH MPUPOIHON
Cpenbl;



— pa3BUTHE MOTHBALIMU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npodusis ¥ HaNpaBICHHOCTH JajbHeimero o0y4eHus.

O6mmee yucino yacoB B yueOHOM miaHe MOY «HoBokpbeIMCKast 1ITKOIa», OTBEAEHHBIX IS
U3yueHHs] XMMHUU Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHus, cocramiser 136 uacoB: B 8
kiacce — 68 yacoB (2 yaca B Helleno), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).



COJAEP)KAHUE YYEBHOI'O INIPEJMETA

8 KVIACC

IlepBoHauyajibHbIe XMMHYeCKHE TOHATHSA

[Ipenmer xumuu. Ponb XuMHuM B KM3HM 4eloBeKa. XHUMHsS B cUCTeMe HayK. Tema u
BenlecTBa. Pdusnueckue cBoWcTBa BelECTB. ArperaTHoe cocTtosHue BemecTB. Ilonsrue o
METO/1aX MO3HaHUsI B XUMHH. UHCThIe BemecTBa U cMecH. CIIocOOBI pa3iesieHus CMECei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XMUMHYECKHUX JIIEMEHTOB.
[IpocTsie 1 crnoKHbBIE BeIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX OJEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHas
macca. MaccoBast 10J11 XUMHUECKOI'0 3JIEMEHTa B COSMHEHUU.

KonunuectBo BemectBa. Mosabs. MonspHass macca. B3auMocBsi3p KONMMYECTBA, MAacChl H
YHClia CTPYKTYPHBIX €MHHUIL BenecTBa. Pacu€Tsl mo hopmynaM XUMHUYECKIX COCTUHEHUI.

dusnyeckue U XMMHUYECKHUE SIBJICHHsS. XHUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpAaHEHHUS MacChl BEIIEeCTB. XumMuueckue ypaBHeHus. Kinaccuduxanus XxuMudeckux peakuui
(coenuHeHHUsI, pa3IOKEHHS, 3aMEIIEHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJI0#, mpaBuwiaMu paboThl B jJaboparopuu U mpuéMamu
oOpareHusi ¢ J1aboOpaToOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHUYECKNX BELIECTB, HaOmoneHne pu3nyeckux (IIaBlIeHrue BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHUE U KOHJACHCALUS BOJAbl) U XUMUYECKUX (TOPEHHE CBEYH,
NpOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH) SIBJICHUH, HAOIIOACHNE
U ONHMCAaHWE [PU3HAKOB [POTEKAHHUS XUMHUYECKUX peakuuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIIOTHI C XJIOpHUIOM Oapusi, paznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHuHU, B3auMojeiicTBue xeneza ¢ pactBopoM conu menu (II), m3ydenme cmoco6oB
pasfeneHus cMecel: C IOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBHIMMAPHBAHWE, TUCTHUIUIALUS,
xpomatorpadus, TMpoBeIEHUE OYUCTKUM TMOBAPEHHOM COJM, HaONIOJIEHHE U  OINMCaHUE
pe3yNbTaTOB MPOBEJEHUS OMBITA, WUTIOCTPUPYIONIETO 3aKOH COXpPAHEHHS MAacChl, CO3/IaHUe
MoJiesielt MOJIEKYT (IIapOCTEPIKHEBBIX).

BasHeiiuune npeacraBuTe/ I HEOPraHNYeCKNUX BellecTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3zayxa. Kuciopoa — 37I€MEHT M MPOCTOE BEMIECTBO.
Haxoxnaenue kuciopona B npupoze, Gpuznyeckue U XMMHUYECKHe CBOMCTBA (pEeaKIMi TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4YeHHs KHUCIOpoJa B J1abOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — amtoTponHas Moaudukanus
KHCIIOpO/Ia.

TennoBoit 3¢hdekT XuMHUUEeCKOW peakIiH, TEPMOXMMHYECKHE YypaBHEHHUS, 5K30- U
SHAOTEPMHUUYECKNE pEaKIUH. TOMIMBO: yroiab M MeETaH. 3arpsA3HEHHE BO31yXa, YCWICHHE
HNapHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CIIOA.

Bonopon — »snemeHT u mpoctoe BemiecTBo. Haxoxknenue BomopoAa B MpPUPOJE,
(u3nueckre U XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI nonydeHus. Kuciaote! u conu.

MounsipHbiii 00BEM ra30B. Pacd4€Thl Mo XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoucTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacklmennsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Boje. MaccoBas 70 BelllecTBa B
pactBope. Xumuueckue cBoiictBa Boabl. OcHoBaHUA. Poiib pacTBOpPOB B MpHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Bozabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHnid. Oxcuawl. Knaccuuxarus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoleoOpasyromue. HoMmenknatypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOICTBAa OKcHI0B. [losyueHne okcuaos.

OcuoBanms. Kiaccudukarnust OCHOBaHWM: MIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @u3nYecKHMe W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHUM.

Kucnorsl. Knaccugukarnus kucnor. Homenknatypa kucinor. @usnueckue U XUMUYECKHE
cBoiicTBa KucaoT. Psag aktuBHoctu metauioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknatypa coseir. @usznueckue M XMMHUUYECKHE CBOMCTBa cojied. [lomydyenue
COJIEH.

I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPraHUYECKUX COETUHEHUI.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OINpeeNIEHUue COJepKaHusl KUCIOpoJia B BO3yXe, MOIydYeHHe, coOupaHue,
pacmo3HaBaHMe M HM3yY€HUE CBOMCTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJACHUCTBUS BEILIECTB C
KHCJIOPOJIOM M YCJIOBUSI BOZHUKHOBEHMS M MPEKpaILeHUs ropeHHs (1okapa), 03HAaKOMJICHUE C
o0Opa3llaMyd OKCHJIOB M OINHMCAaHUE HMX CBOWCTB, IOJIydeHHE, cOOMpaHue, paclo3HaBaHHE U
M3y4eHUEe CBOMCTB Boaoponaa (ropeHue), B3auMmojeicTBue Bojopoaa ¢ okxcugom memu (1)
(BO3MOKHO HCIOJNB30BaHUE BUAECOMATEPUAIOB), HAOMOIeHUE 00Pa3IOB BEIIECTB KOJUYECTBOM
1 Momnb, HccienoBaHUE OCOOEHHOCTEH PAacTBOPEHHs BELIECTB C PA3JIMYHOM PacTBOPUMOCTBHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJIEMCTBHE BOJABI C MeTaJulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHAIIOB), MCCIEAOBaHUE OOpPAa3Il0B HEOPraHMYECKUX BELIECTB Pa3IMUHBIX KJIAcCOB,
HaOJr0/IeHue M3MEHEHMs OKpAacKd MHAMKATOPOB B pPacTBOPax KUCIOT W LIeNoyei, u3ydeHue
B3aumozeiicteust oxkcuga meau (II) ¢ pacTBopom cepHOW KHCIOTBHI, KHUCIOT C METajllaMH,
peaKuuii HEeUTpalIu3alKi, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Ilepuoanyeckuin 3axkoH u Ilepuoanyeckass cucrema xumudeckux diemenros JI. M.
MenpeneeBa. Ctpoenne aToMoB. XuMHYecKas cBA3b. OKUCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBeie MOMBITKM KJIacCU(UKAIMM XUMHYECKHX OdJeMeHTOB. [loHsATHe o rpymnmnax
CXOAHBIX 2JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENBHBIE METAIUIbI, TAJIOI€Hbl, HHEPTHBIE I'a3bl).
DJIeMEHTBI, KOTOpBIE 00pa3yIoT aM(pOoTepHBIE OKCHIBI M THIAPOKCHIBI.

[lepuonuueckuit 3akoH. Ilepmoamyeckas cucrtema xumuueckux isnementoB [J[. U.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [lepuogudeckoid CUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. DU3NUECKUd CMBICH
NOPSIKOBOTO HOMEPA, HOMEPOB IIEPHUO/A U IPYIIIIBI JIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX sanaep. MW3ortombl. Onektponbl. CTpoeHue
ANEKTPOHHBIX 000J0YEeK aTOMOB MepBbIX 20 XUMUYECKUX AJeMeHTOB [lepuonndeckoil CuCTeMbl
. N. MenpeneeBa. XapakTepUCTHKa XHMHMYECKOIO DJJIEMEHTa II0 €ro IIOJIOKECHUIO B
[Tepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU W3MEHEHUS pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOIAM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKy U npakTuku. Jl. 1. MenaeneeB — y4€HbIi U rpaKJaHHH.

Xumuaeckas CBSI3b. KoBanentnas (monsipHas u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. loHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbr
OKHCJICHUSI U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe OO0pa3lloB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THAPOKCHA
IMHKAa C pacTBOpaMu KUCIOT M IIEJIOYEd, IPOBEACHHUE OIBbITOB, WUTIOCTPUPYIOIIUX TPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHi (TOpeHre, Peakiuy pa3ioKeHHs], COSTUHEHNS).

Meswcnpeomemnunie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH NMPU U3YYEHUH XMUMHH B 8 KJacce OCYyLIECTBISAETCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk © TOHSATHH,
SIBJISTFOLIMXCSL CHCTEMHBIMU JIJI OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TOHSTHS: HAay4dHBIM (pakT, TUIMOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHHTE3,  KilaccUUKalusi,  MEePUOJUYHOCTb,  HAOIIOJEHUE,  HKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
pPaIuOaKTUBHOCTh, MOJIEKYJIa, JSJCKTPUYCCKUNM 3apsj, BEIIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKHUE BEIUYHMHBI, €IUHHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE351, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, rugpochepa, MuHepanabl, TOpHbIE TOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4eckasi peakius

[lepnonnueckuit 3axkoH. Ilepmogmueckas cucrema XuMuueckux oaemeHtoB [l M.
MenaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajausl, KaJIbLMS W HUX COCJUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM FJIEMEHTOB B lleproanyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHABl XUMHUYECKON CBsA3U. THMBI KPUCTAIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKOM PEMIETKH M BHJA XHMHYECKOU
CBSI3U.

Knaccudpukanus ¥ HOMEHKIATYpa HEOPraHMYECKHX BEMIECTB. XHMHUYECKHE CBOMCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKHX COCIUHECHHM, TeHETHYeCKas
CBSI3b HEOPTraHWYECKHUX BEILECTB.

Knaccudukanus XuMu4ecKuX peakuuid Mo pa3lIuyHbIM MPU3HAKaM ([0 YHUCITY U COCTaBy
YYacTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEleHen
OKHCJICHUSI XUMHUYECKUX AJIEMEHTOB, MO OOpAaTMMOCTH, MO YYacCTHIO Karajau3aropa). JK30- U
SHAOTEPMHUYECKHUE PEAKIIUN, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTe o ckopoctu xumuyeckoil peakuuu. [loHsTre 06 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHEe O TOMOreHHBIX M TETepOreHHbIX peakuusx. [lonsarue o
karanuse. lloHsTue o0 XuMHUYeCKOM paBHOBecHH. @DakKTOPHI, BIHUSIONIME HA CKOPOCTh
XUMUYECKON PEAKLUHU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHUCIUTENbHO-BOCCTAHOBUTEIFHBIC PEAKIMH, DJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YPAaBHEHMHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OallaHca.

Teopus 37€KTPOIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEINEKTPOIuThl. KaTHoHBI,
aHUOHBL. MeXaHU3M [HMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBSI3U.
Crenenp auccounaruy. CUIbHbBIE U ClIA0bIe SJIEKTPOIIHUTHI.

Peakuyu moHHoro obmeHa. YcnoBHsl MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHble MOHHBIE ypaBHEHUs peakuuii. CBOWCTBA KHUCIOT, OCHOBAaHUW M COJIEH B CBETE
NPEJCTaBICHU 00 JIEKTPONUTHYECKOW aucconuanuu. KadecTBeHHbIE peakIMy Ha HOHBL.
[TonsiTE 0 THAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIAMHM KPHUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAIJIOB M HeMeTaioB (rpaduTa u anmasza), CIOXKHBIX BELIECTB (XJIOpHAAa HATPHS),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pEeakUuu OT BO3JACHCTBUS pa3iMUHBIX
(hakTOpOB, HCCIIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIEcca IUCCOLMALNN
KHUCJIOT, IIeio4Yel M cojeil (BO3MOXKHO HCIIONIb30BAaHME BHUIEO MaTepuasoB), MPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKAHHs PeakIuil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIJCNICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX IMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (rOpeHHe, peakUuu pa3ioXKeHHs, COCIUHEHMS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX pPEAKLUUNA Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTasibl M MX COeIUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMUYEeCKUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJCIHCTBHE C MeTaUIaMH, HEMeTaJUIaMH,
miesnouamu).  Xnoposopopon. ConsiHass KHCIOTa, XMMHMUYECKHE CBOWCTBA, IIOJIyYEHHE,
npuMeHenue. JlelicTBre xJiopa U XJIOpOBOAOPO/a Ha OPraHM3M uesoBeka. Baxueiue Xmopuiast
Y UX HAXO0XJICHHE B IIPUPOJIE.

OO6mass xapaktepucTuka 51eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3nyecKhe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOITHBIE MOJM(PHUKAIMKA KUCIOPOJA U Cepbl. XUMHUUECKHE CBOICTBA
ceprl. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBOWcTBa. OKCHIBI CEphl Kak
MPECTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHE MU XUMHYECKHE CBONCTBA
(oOmme Kak TpEACTaBUTENs Kiacca KHCIOT W crenupudeckue). XUMHUYECKHE PEeaKInu,
JeKallie B OCHOBE IPOMBILUIEHHOTO crnoco0a MOoJdy4yeHUs cepHoW Kuciaotel. I[Ipumenenue
cepHoii kucinoThl. CoJii CepHOM KUCIOTHI, KaYeCTBEHHAsI peakius Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ COeauHEHUW B mpUpofe. XHUMHYECKOE 3arpsA3HEHUE OKpPYXKAIIIEH Cpeabl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC TOXAM, 3arpsA3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALCHUS.

OO6mas xapaktepucTtuka 53JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble CTETMEHM OKHUCIEHHUsA. A30T, pacnpocTpaHeHHe B Tpupone, Qusuueckue u
XUMHYECKHe cBoricTBa. KpyroBopot azora B mpupojie. AMMUAK, ero pu3n4eckue 1 XUMHIECKUe
CBOWCTBA, MOy4eHue 1 npuMenenue. Conu aMMOHUS, UX (pU3HUYECKHe 1 XUMHUYECKUE CBOMCTBA,
npumeHeHne. KauecTBeHHass peakuyss Ha MOHBI aMMOHUS. A30THas KHCIOTA, €€ MOJy4YeHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak WpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). Mcnonp3oBaHUE HHUTPATOB M COJIEH aMMOHHS B KadyeCTBE MHUHEPATbHBIX
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ynoopeHuit. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH CpeIbl COSIMHEHUSIMH a30Ta (KUCIOTHBIS
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUGBUKAIIH
dbocdopa, dpuznueckue u xumuyeckue cpoictBa. Okeun gocdopa (V) u docdopHas kuciora,
¢u3nueckue W XMMHUYECKHE CBOICTBa, monydenue. McmompzoBanue ¢ocdatoB B KauecTBe
MUHEPATBHBIX YI00PCHHIA.

OO6mas xapakrtepuctuka 351eMeHTOB IVA-rpynnel. OCOOEHHOCTM CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIICHHUA. YTJEepo/, aJllFIOTPOIIHbIE MOAU(UKAIINY, pacIpOCTpaHEHHE B
npupojie, Gusnueckue U XUMUYECKrue cBoMCTBa. Ancopouusa. KpyroBopot yriepoaa B mpupoe.
Oxkcupasl yraepoaa, ux QpU3NYecKue U XUMUYECKHE CBOWCTBA, ICWCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U NMPUMEHEHHE. DKOJOTUYECKHE MPOOJIeMbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a INI00aJbHOrO MOTEIUIEHHUS KJIMMaTa, MapHUKOBBIM 3pQexT. YronpHas Kuciora U eé
conmu, X (pu3MUeckre M XMMUYECKUE CBOICTBa, MONydeHHe U npumeHeHue. KaudecTBeHHas
peakiusi Ha  KapOoHaT-MOHBI.  Vcmonp3oBaHMe  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEIMHEHUSX yriepoia
(MeraHn, 9TaH, STWUJICH, AalleTWJEH, S3TaHOJ, TJUUEPHUH, YKCyCcHas Kuciora). lIpupoaHbie
UCTOYHUKHU YIJIEBOAOPOJOB (Yroib, MPHUPOIHBIMA Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMONIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJM B KU3HU YeloBeKa. MarepuaibHOE €IUHCTBO
OpPraHMYECKUX M HEOPTraHMUYECKUX COCTUHEHHIM.

Kpemuuii, ero ¢usndeckue MW XUMUYECKHE CBOICTBa, MONyuYe€HHWE U TMPUMEHEHUE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpencraBieHuss o0 okcuae kpemuaus (IV) u
KpeMHHUEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B TPOMBIIUICHHOCTH. BaxkHelme
CTpOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jxene300eToH. I[Ipoliembl
0€30MMacHOTO UCIOIH30BAHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
KayeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHUS, OIbITHI,
oTpaxaromue (GU3NYECKUe U XUMHUYECKHE CBOMCTBA TajJOreHOB M MX COCIUHEHHH (BO3MOXKHO
UCTIONB30BaHUE BUJICOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUIOB (TalOTEHUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHAJIOB), HAOMIOJEHHE Tporecca OOyriauBaHMsS  caxapa TMOJ  JICUCTBHUEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yYeHHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEepHOMN
KHUCJIOTHI, TIPOBEJICHUE KAa4YeCTBEHHOUW peakinu Ha cyib(paT-HOH W HAONIOJEeHUE TMpH3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMH a30Ta, (ocdopa W WX COeNMHEHHU
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX B (GOCHOPHBIX YI0OpEHUIA,
MoNlyueHue, coOupaHue, pacrmo3HaBaHHWE M HW3Y4YCHHE CBONCTB aMMHakKa, IPOBEACHUE
KAueCTBEHHBIX peakluii Ha HOH aMMOHHUA U ¢GocaT-uOH M HU3YYCHHE MPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJECHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENeld KpUCTANIMYECKUX PEeHIETOK aiMmasa,
rpadura, ¢ynaepeHa, O3HAKOMIEHHE C TIPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTUBOTa3a, MOJyYeHUE, cOOUpaHue, paclo3HaBaHUe
¥ M3Y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, NMPOBEJCHHE KAa4eCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHWJIMKAT-HOHbl U H3Y4YEHHE TMPU3HAKOB HX IMPOTEKAHMS, O3HAKOMJICHHE C NpPOAyKLIHEen
CHWJIMKATHON MPOMBINIJICHHOCTH, PEUICHHE KCIePUMEHTANBHBIX 3a/1a4d 1o TeMe «Baxueiimue
HEMETAJLIIbI U UX COCTUHEHUS.



MeTaJJIbI M MX COeAMHEHUS

OO0mast xapakTEepUCTHKAa XUMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBaHUH WX
nonoxxeHus B [lepuoanueckoi cucteMe xumuueckux sneMentoB 1. . Menaeneesa u ctpoeHust
atoMoB. CTpoeHue MeTaIOB. MeTalinueckas CBSI3b U METANIMYECKas KpHUCTaUITMYecKast
pemeéTka. DIEKTPOXUMUYECKUN psAll HanpshkeHud MeramioB. Dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTaymioB. OOIMe CrocoOb! MONMyYeHHs] MeTAIIOB. [IOHATHE O KOPPO3UU METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBbl (CTalb, YyTYH, JIOPAUTIOMUHUN, OpOH32a) 1
WX MIPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[lenoynble MeTaUIBL: TTOJIOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJEHHE B mnpupoae. PHU3NYECKUE U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCAUHCHUH.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii M KajlblLMi: mnoJioxkeHue B Ilepuoamueckoit
cucreme xumuueckux anemeHToB [[. M. MenneneeBa, CTpOEHUME HMX aTOMOB, HAaXOXKICHUE B
npupojae. PU3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHedume coeauHEeHUs
KaJbIusl (OKCHI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. W.
MenpeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Npupojae. OPU3HNUeCKre U XUMHYECKUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBONCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteMe xumuyeckux osiementoB JI. U.
MenaeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Ipupoae. PU3NUeCKHe U XUMHUYECKUE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xenmesa (III), mx cocras, cBoiicTBa U
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMh METasIoOB M CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMH,
U3Y4YEHUE pe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoOIleCcCa TOPEHHs JKele3a B
KHCIIOpOJE  (BO3MOXXHO  HCIOJIb30BAaHWE  BUJACOMATEPHUANIOB), IPU3HAKOB  NPOTEKaHUS
KaueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, IUHKA, xene3a (II) u xenesa
(III), menu (1), HaGnroneHre U OMKMCaHME MPOLIECCOB OKPAIIMBAHUS IUIAMEHM MOHAMH HaTpus,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCITOJIb30BAaHHUE BUICOMATEPUAIIOB), UCCIEI0BaHHEe aM(OTEpHBIX
CBOMCTB THJIPOKCHJA aIFOMUHUS U THIPOKCUJA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 MO
TeMe «BakHenime MeTalluIbl U UX COSTMHCHUS.

XuMus M OKpy:KamLas cpeaa

BemectBa 1 maTepuainbl B TOBCETHEBHOM JKM3HU 4YeJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMomip NpuU XUMHUYECKHUX OXKOrax H
OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIel cpebl (TpeneabHas A0MyCcTUMast KOHIIEHTpaIus
BemecTs, ganee — [1J1K). Posb xuMuu B perieHuN 3KOJIOTMYECKUX MPOOIIeM.

Xumuueckuit yIkcnepumenm:

M3y4eHHE 00pa3lioB MaTepuanoB (CTEKIIO, CIUIABbI METAJUIOB, TIOJMMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemnnie ceasu

Peanuzanust MeXnpeaMETHBIX CBA3€H MPU M3YYEHUH XUMHUHU B 9 Kilacce OCyIIECTBIACTCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHSATUH, Tak U IOHSATHIH,
SIBJISIFOLLIMXCSL CHCTEMHBIMU /U1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.
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OOme ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (pakT, TUmoTesa, 3aKOH, TEOPHS,
aHanmu3,  CHHTEe3,  Kiaccu(ukamusi,  TEepUOJMYHOCTh,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®dusnka: MaTepHs, aroM, OJIJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIHI,
paZMOAaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUH  3apsiyl, MPOBOJHUKH, HOJIYIPOBOIHHUKH,
IUIJIEKTPUKY, (OTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKas pemeTKa, CIUIaBbl, (PU3WYECKHE BEIMYWHEI,
€IMHHIIBI U3MEPEHNUS, KOCMUYECKOE POCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MUKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, rumpochepa, MuHepanabl, TOpPHbIE TMOPOJbI, TOJE3HBIE
MICKOIIaeMBbI€, TOTUIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3YyJbTaThl OCBOCHHS MPOTrPaMMbI OCHOBHOTO OOIIEro 0o0pa3oBaHUS
JIOCTUTAIOTCS B X0J1e 00YYCHHsI XUMHUU B €IMHCTBE Y4eOHON U BOCIIUTATEIbHOMN JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMU  COLMOKYJbTYPHBIMHM W  JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU TOBEJCHUS U
CIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COIIMANIU3ALNN 00yYatoIIUuXCsl.

JIMYHOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUNA U PACHIMPEHHE OIbITa JESITEIIbHOCTU Ha €€
OCHOBE, B TOM YHUCJI€ B YaCTHU:

1) mnaTpMoOTN4eCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M HAyUYHOMY
HACJICUIO, TIOHMMAaHUs 3HAYEHUS XMUMHUYECKONH HAyKH B J>KH3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(POpPMAIUEH O TEPEIOBBIX TOCTHKEHUSIX U OTKPBITHIX
MHUPOBOI U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSAX 00 yCTpoHCTBE
MuUpa 1 o0IIeCTBa;

2) rpa:kIaHCKOr0 BOCIMTAHUS:

MPEACTABJICHUS O COIMAIBHBIX HOPMAaX W TMpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHHKaTUBHOM KOMITETEHTHOCTH B 0O0IIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIeI0OBATENbCKOM, TBOPYECKOM M JPYTrUX BHAAX AEATEIbHOCTH, TOTOBHOCTH K
Pa3HOO0Pa3HOM COBMECTHOW JESATEIBHOCTH MPH BHITIOJHEHUH Y4eOHBIX, TO3HABATENILHBIX 3a/1a4,
BBITIOJIHEHUH XWMHUYECKHX OKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX TMPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO M B3aUMOIIOMOILM B IpoLecce 3TON yuyeOHOH AesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEJIEHHWE UM TOCTYNKH CBOMX TOBApHUIIEH C MO3UIUU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUA:

MHPOBO33PEHUYECKHE  TPEJACTABJICHHS O  BEIIECTBE W  XMMHYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W COCTABIISIIOIIME OCHOBY ISt
NOHMMAaHUs CYI[HOCTH HAyYHOW KapTHMHBI MHpa, TMPEJICTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3AUMOCBSI3AX YEJIOBEKAa C MPUPOJHOU CpPelloi, O poJin
XUMUU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HAaBaTeJIbHbIE MOTHUBBI, HAIlpPaBJICHHbIE HA IOJIyYeHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOoauMBbIe ISl OOBSCHEHUS HAONIOIaeMbIX TMPOILECCOB U SIBICHUMN, IMO3HABATEIHHOM,
WH(POPMAIMOHHON U YUTATEILCKON KYJIbTYPBhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIHBIMU TEXHUYECKUMH CPEIACTBAMHU
UH(GOPMAIMOHHBIX TEXHOJIOTHII;

uHTepec K OOyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa3oBaHUIO, TIPOSKTHOW M HMCCIEAOBATEIHCKON JNEATEIILHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIpaBJIEHHOCTH U YPOBHS 00y4YEHUS B JaTbHEHIIIEM;

4) popMupoBaHUA KYJbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKHM Ha 3JI0pPOBbIM 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HEMPHITHE BPEIHBIX
OpUBBIYEK (YHNOTpPEOJSEHUsI alKOrojsl, HapKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBuJl 0€30MaCHOCTH MpPH OOpAlllEeHUH C XMUMHUYECKHMMU BEIeCTBAaMU B OBITY M peaibHOU
KU3HU;
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5) Tpy10BOro BOCIIUTAHUSA:

UHTEpEC K MPAKTUIECKOMY M3YUYEeHHUIO MPodeccuii  Tpya pa3InyHOro poja, yBaKeHHE K
TpyLy U pe3yjibTaTaMm TpYIOBOM JA€ATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
OpPEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP MHIUBUAYAJbHOW TPAEKTOPUU
IOpOIOJDKEeHHsT 00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTpPeOHOCTEH, ycHemHol mpodecCHOHATbHON AESITEeNbHOCTH U
pa3BUTHSA HEOOXOIUMBIX YMEHUN, TOTOBHOCTh a/IallTUPOBATHCS B TPO(EeCCHOHATILHOM Ccperie;

6) IK0JI0rM4eCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU 1IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHMs, MOHWMAaHHE LIEHHOCTH 3/J0pOBOTO M 0E30MacHOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U ICHXHYECKOMY 3/0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIO/ICHHUS paBUil OE30MacHOT0 MOBEACHUS MpU paboTe ¢ BellleCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOKAIOLIUX 3JOPOBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH NPHUMEHATHh 3HAHUS, IOJydyaeMble NpPU HM3YyUYEHUU XUMMHM, JJIS PEIICHUs
3a71a4, CBA3aHHBIX C OKPY’KAOLIEH MPUPOJHON CPEIOH, ISl MTOBBILICHHS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPbl, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKHX MPOoOJieM U MyTel MX pelleHus
IIOCPEACTBOM METOJI0OB XMMHH, HKOJIOTHUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
II03HABATEJILHOM, KOMMYHUKATUBHOM U COLIUAJILHOM IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATbHI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMbIE A (OPMHUPOBAHUS
MHUPOBO33pEHUs] OOILIEHay4YHble MOHATHS (3aKOH, TEOpHs, MPUHILIMII, TUNOTe3a, (HaKT, CUCTEMA,
IpoIIecC, IKCIIEPUMEHT U JIPYroe.), KOTOPbIE UCIOJIBb3YIOTCA B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HAyYHOW KapTHUHE MHpa, U yHHMBEpCalbHbIe Y4eOHbIE NEHCTBUS (TIO3HABAaTEIbHbBIE,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHO! AEATEIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcalbHble YyueOHbIe 1eHCTBUSA

ba3oBble JJornueckue 1eMCTBUSA:

YMEHHUS MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHU NPU OCBOCHUM 3HAHUM:
pacKpbIBaTb CMBICT XUMHUYECKUX TOHATHUH (BBIAEHATh MX XapakTEpHbIe MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH MOHSITHAMH), UCTIOIH30BATh MOHATHUS ISl OOBSICHEHHS
OTIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUH Ui KiaccUpUKALUU
XUMUYECKHUX BEUIECTB U XUMUYECKHUX PEAKIUM, YCTaHABIMBATh IPUUMHHO-CIEACTBEHHBIE CBI3U
MEXy O0BEKTaMHU U3yUCHUsI, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHEIC, IeyKTHBHBIC,
110 aHAJIOTHH), AEJaTh BBIBOJBI U 3aKIIOUCHHUS;

yMEHHE MPUMEHSTh B IMpoliecce MO3HAHUs MOHATHUS (MPEAMETHbIE U METanpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPeoOpa3oBBIBATH IITUPOKO
MPUMEHSAEMbIE B XUMHHU MOJEJIbHBIE MPEACTABICHHUS — XUMUUYECKUI 3HAK (CMMBOJ 3JI€MEHTA),
XuMHueckass (opMysia M ypaBHEHHE XUMHYECKOW peaklud — TMpU pElIeHuu YydeOHo-
MIO3HABATENIbBHBIX 33/a4, C Y4YETOM OSTHUX MOJEIbHBIX IPEACTABICHUN BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XUMHUYECKHUX DPEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBCHHBIE CBSI3U U
IPOTUBOPEYMS B U3yUaEMBIX IPOLECCAX U SIBICHUSX.

ba3oBble ucciiegoBare/ibCKue 1eHCTBUSA:
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YMEHHE HUCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA TO3HAHUSA, a
TaKkKe B KadeCTBE OCHOBBI Jii (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE TMPABUIBLHOCTU
BBICKA3bIBAEMBIX CYIXKICHHIA,

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YUYEHHUYECKHX
HKCHEPUMEHTOB, YMEHHE Ha0II01aTh 32 X0/10M MPoIecca, CAMOCTOSTEILHO TPOrHO3UPOBATh €T0
pe3ynbTar, (HOopMyIHUpOBaTh OOOOMICHHS M BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
WCCIIEZIOBAHMSI, COCTABIIATh OTYET O MIPOJICTaHHOM padoTe.

PatGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
¥ OpM MpeaCTaBICHHS, TOTYYaeMyI0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COJCP)KAaHUS, CIPaBOYHBIC TOCOOWs, pecypchl WHTepHETa), KPUTHYCCKU
OILICHHUBAThH MTPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHE TPUMEHSTh Pa3TUYHbIE METO/IBI M 3allPOCHI IPU TIOMCKE B 0TOOpe MH(MOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX ISl BBIIOJIHCHUS YI€OHBIX M MIO3HABATEIBHBIX 33134
OTIPENIEIEHHOTO THUIA, MPHOOPETEHHE OIbiTa B 00JAacTH WCIONB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIcHUE KYJIbTYpPOil aKTUBHOTO HMCIIOJNb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBlIeHUS
UHPOPMALIMK U WUIIOCTPHPOBATH pEIIaeMble 3314l HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOMHAIUSAMU;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipolecce y4eOHOW M HCCIEeI0BaTEIbCKOM
NEeSTeNIbHOCTH UH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETbCKOTO X03iCTBA U TPAHCIIOPTa
HA COCTOSTHHE OKPY>KaIoUIe MPUPOIHON CpE/Ibl.

KoMMyHUKATHBHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHS:

YMEHHUs 3aJlaBaTh BOIPOCHl (B XoJe auasora W (Wiau) JTUCKYCCHM) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (OPMYIHpPOBaTH CBOM MPEATOKEHUS OTHOCUTEIHHO BBITOJHEHUS
MPEUI0KEHHOM 3a/1a4H;

YMEHUSI IPECTABIIATE MOJyUYCHHBIC PE3yJIbTAThI MO3HABATEIIHPHON JACSITETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 pPE3yJbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITa, JIAOOpaTOPHOW pPAaOOTHI MO HCCIEIOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHW IMO3HABATEIHHON U
UCCJIEIOBATENBCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
OoOIIMX HMHTEPECOB W COTNIAaCOBaHMS MO3UIMH (0OCyxJaeHHs, 0OMEH MHEHHMSIMH, «MO3TOBbBIE
HITYPMBI», KOOPAWHALIUS COBMECTHBIX JCUCTBUM, OMPE/IeIICHIE KPUTEPUEB TI0 OIICHKE KauecTBa
BBITIOJTHCHHOW paOOTHI M IPYTHE).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBUS:

YMEHHE CAMOCTOSATEILHO OMPENENSITh LEeNU ACSITeNbHOCTH, IAaHUPOBATh, OCYIECTBISTD,
KOHTPOJHMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIHHOCTh, BBIOMPATH
HanOonee dS(QQeKTuBHBIE CIMOCOOBI pelIeHHsT y4YeOHBIX W IO3HABATEIBbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIM alroOpuTM AEUCTBUN Mpu
BBIMIOJTHEHUH 3aJaHUil ¢ Y4ETOM TMOMy4YeHHs] HOBBIX 3HAHMA 00 HM3y4yaeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBUE IMOJYYCHHOTO pe3yJbTaTa 3asBICHHOMN IIENH,
YMEHHUE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIOBUH 3a/1aHUA.
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HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO O0053aTEIbHOIO COAEpIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOW paboyell MIporpaMMoid, BBIJCISIOT: OCBOCHHBIC
o0ydJalmMMUCs Hay4YHbIE 3HAHUS, YMEHUS M CHOCOOBI JeWcTBUM, crneuuduueckue s
HpCI[MGTHOfI 06J13.CTI/I ((XI/IMI/ISI)), BUIbI OCATCIBHOCTU IO IOJYYCHUIO HOBOI'O 3HAHUA, €TI0

MHTEPIIPEeTALNU, TPe0OPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyallHsIX.
K koHiy oOyuenus B 8 kJiacce npeMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUYAIOLIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHH: aTOM, MOJEKYJA, XUMHUYECKUU
JJIEMEHT, TMPOCTOE€ BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJTHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAas aTOMHas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas JOJS XHUMHYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJSIPHBIA 0OBEM, OKCHA, KHCJIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XAMHYECKas peaKIus, Kiaccupuranms
peakuuii: peakliui COeAMHEHNUS, pEaKLUU Pa3IoKEeHUs], PeaKIMi 3aMEeLICHHs, PeaKIU
o0MeHa, 9K30- U IHAOTEPMHUUYECKUE PEaKIIUH, TETUIOBOM 3P deKT peakinu, Sapo aToma,
AJIGKTPOHHBIN CIIOM aroma, aromMHas OpOuUTanb, paanyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas 701 BellecTBa (MPOLEHTHAsI KOHLIEHTPALKs) B PACTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHUX MOHATUH M MPUMEHSTH 3TU
MOHSTHUS MIPU ONMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCTIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBJIeHHS (OpMyN BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIIU;

OTpEeNATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTElEHb
OKHCJICHHS DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
onpeAeNéHHOMY Kjaccy COEOUHEHMM 1o QopmyiaMm, BHJI XMMHYECKOH CBs3U
(xoBaJIeHTHas! U HOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa: AeMOHCTPUPOBATH
NOHMMAHHE MNEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX
nojoxkeHuss B Ilepumonmyeckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHAa ABOTaJipo;

OMMCHIBATL M XapakTepu3oBaTh TabmuyHyro ¢opmy Ileproguueckoir cucTemsl
XUMHYECKHX DJIEMEHTOB: pPa3nyaTh MOHATUS «TJaBHas moArpynma (A-Tpymma)» u
«mmobounas moxrpymmna (b-rpynma)», manble ¥ OONBIINE TEPHOABI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckast cuctemMa XUMHYECKHX
anementoB J[. M. MennaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTHUKAMU CTPOECHHSI aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeeneHne ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(PUIIMPOBATh XMMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUYECKUE
peakiuu (MO0 YHCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEILECTB PA3IUUYHBIX
KJIaCCOB,  MOJTBEp)KJas  ONWCAaHUWE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;
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MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTECKAHMSI XUMUYECKHIX MIPEBPAIICHHUI B Pa3IMYHBIX YCIOBUSIX;
BBIYHCIISATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYEO MacChI BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTA Mo (hopMyIie COeTUHEHHsI, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOM peaKkinu;

MPUMEHSATH OCHOBHBIE OTEPAIlUU MBICTUTEIHLHOW NEATEIbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEeMAaTH3alluI0, KIacCU(UKAINIO, BBISBICHUE MPUINHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsl M3YYEHHS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIIUM,
€CTeCTBEHHO-Hay4YHbIe = METOABl  TO3HAHUS  —  HAONMIOJeHWEe,  W3MEpeHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CIeIOBaTh TMpaBWJIaM TIOJB30BAaHUS XUMHYECKOW TOCYIOH W  J1TaOOpaTOpPHBIM
o0opysOBaHHEM, a TaKXkKe IMpaBWJIaM OOpAaIlEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU TIO BBHITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYUYEHHUIO
U coOupaHuIO0 Ta3000pa3HBIX BeEIIECTB (BOJOPOAA U KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMPEAEIEHHON MacCOBOM JT0JIEN paCTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
U TPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIeNoueh U
KHUCJIOT C TIOMOIIBIO MHIUKATOPOB (JIakKMyC, peHoI(TalenH, METUIIOPAHX U APYyTHE).

K xonmy oOydenust B 9 kjacce MpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpaxkaTb c(HOPMUPOBAHHOCTh Y O0YUAIOIIUXCSI YMEHUI:

PACKpBIBATh CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas PEaKLUsl, XUMHUYECKas
CBSI3b, TEIIOBOM 3P PEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, HJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, UIEKTPOJIUTUYECKAs JUCCOLMAIMs, PpeaklUUd HOHHOro OOMeHa,
KaTaJlu3aTop, XHWMHYECKOE paBHOBecHe, OOpaTuMble M HeoOpaTUMble peakiHH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTAaHOBJICHHE, aJJIOTPONHUs, amM(pOTEpHOCTh, XUMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYECKas), KPUCTAUIMYECKas pemeéTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMMYECKOW peaklHuH, MpeaesibHO JOIyCTHMas
xoHueHtpauus II/IK Bemectsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
HIOHATHS NIPH OMMCAHUM BELIECTB U UX MPEBPALCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ui COCTaBleHUs (OpMys BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;
ONpeAeNaATh BaJEHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB B
COEJMHEHUSX PAa3IMYHOTO COCTaBa, MPHUHAMJICKHOCTb BEIIECTB K ONPEAEIEHHOMY
KJlaccy COeIMHEHHH Mo (opmysiaMm, BHJI XMMHUYECKOH CBS3U (KOBaJeHTHas, UOHHAs,
METAJIIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XUMHYECKOH
dopMyIie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COECTUHEHHH, TUI
KPHUCTAJNINYECKOM PeIETKN KOHKPETHOTO BEILECTBA;
packpeiBaTh cMbica [lepuonnueckoro 3akona JI. . MenzaeneeBa u JeMOHCTPUPOBATH
€ro NMOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabunmuHyto ¢opmy Ileproanueckoit
CUCTEMBl XMMMUYECKHMX ODJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpynna (A-
rpymma)» u «mnobounas noxarpymma (b-rpynma)», Mameie u  OOJBIIME TIEPHOIBI,
COOTHOCUTb 0003HAu€HUs, KOTOpble HUMEIOTCS B IMEPUOAMYECKOW Tabiume, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
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3apsn Aapa, o0IIee YuCiIo SJIEKTPOHOB U PACHPEICICHUE UX MO JICKTPOHHBIM CIIOSM),
OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B W3MCHCHHHM CBOWCTB DJJIEMEHTOB U WX
COCTMHECHUH B TMpeJeiax MajbIX MEPUOAO0B M TJIABHBIX MOATPYIIT ¢ YYETOM CTPOCHUS
HX aTOMOB;

KJIACCU(PUITMPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIeCTBA, XMMHUECKUE
peakiuu (10 YMCIy W COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
s dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMUUECKUX JIEMEHTOB);
XapaKkTepU30BaTh (OMUCHIBATH) OOIMME M CHenu(dHUUEeCKHe XUMUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAsl OMKMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTHUYECKON JUCCOLUMALIMU KUCIIOT, IIEJI0YEH U COJIEeH,
MIOJIHBIE W COKpAIIEHHBIC YPaBHEHUS PEaKIUid HMOHHOTO OOMEHA, YpaBHEHHUsS PEaKIIHUi,
MOATBEP)KIAIOIIMX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXIYy BELIECTBAMHU
pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OajaHca 3TUX PEaKIInii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYHUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTAa 110 (hOopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pEeaKIUu;

coOnroAarh MpaBuia IOJb30BAaHUS XMMHUYECKOM MOCYI0M M J1aOOpaTOpHBIM
o0opyoBaHHEM, a TakKe MpaBuia OOpalleHusi C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO MOJIYYEHHUIO
¥ COOMPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIMU, MOATBEPIKAAIONINE KaUeCTBEHHBIM COCTaB pa3IMUHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJOpUI-, OpoMua-, MOAMI-, KapOoHat-, ¢ocdart-,
CUJIMKAT-, CynbdaT-, THAPOKCHUI-HOHBI, KATHOHHl aMMOHHS W HOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX paCTBOpPaX HEOPTAHMUECKUX BEILIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATENIHHOCTU — aHAU3 U CUHTE3,
CpaBHEHHE, O00O0O0IEHHE, CHCTEMATHU3AlHI0, BBISBICHHE MPHYNHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHUsS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIMil, €CTECTBEHHO-
Hay4YyHbIE METOJbl TMO3HAaHUS — HaONIOJIeHHWEe, W3MEPEHUEe, MOJCIUPOBAHHE,
AKCIEPUMEHT (peasbHbIN U MBICICHHBIN).
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepsaAEeMOro
pe3yJbTara

HponepﬂeMble NpeaAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeﬂbH0ﬁ nporpaMmbl OCHOBHOI'O 001ero 06p330B3HHﬂ

1

ITo Teme: ((HepBOHaanBHBIe XUMHNYCCKUEC ITOHATHA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX IMOHSATHH: aTOM, MOJEKYIa,
XMMHUYECKHH 3JIEMEHT, IPOCTOE BEHIECTBO, CIOXKHOE BEIIECTBO, CMEChH
(omHOpOIHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCHTENIbHASI aTOMHAs
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca,
MaccoBasi O XUMHYECKOTO 3JEMEHTa B COCJUHEHHH, MOJISPHBIHA
00BbEM, XHMMHUYECKas peakius, KIacCupUKanus peakmuid: peaxiuu
COCIMHEHUS, PEaKUUH pPA3JI0KEHUS, PEAKIUH 3aMELICHUs, PEaKIUuH
o0OMeHa, 9K30- M SHIOTEPMUYECKHE PEAKIINHU, TETTIOBOH YPPEKT peakiu,
pacTBOp, MaccoBasl 0 BemlecTBa (TPOICHTHAs KOHIEHTpamus) B

pactBope

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U

OPUMEHATH OTU IOHATHA IMPU OIIMCAaHUK BEIIECCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBieHHs] (opMy

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

PacCKpbIBATb CMBICII 3aKOHOB COXPaHCHHA MACChl BCHICCTB, IMOCTOAHCTBA

COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O yU€HUs, 3aKoHa ABOTraipo

1.5

OMpCACIIATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCIUHCHUAX

1.6

KJaccu(UIMPOBaTh XWMHUYECKHE peakiuu (M0 YHCIYy | COCTaBy

y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (HeKTy)

1.7

BBIUYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJIIPDHYHO MacCChI

BCIICCTB

1.8

BBIYHCIISITh MAacCOBYIO JIOJIO XHMHYECKOTO JJieMeHTa 1o (opmyiie

COEIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

OPpUMEHATh CCTCCTBCHHOHAYUYHBIC METOJAbI IIO3HAHUA — Ha6JHOI[CHI/I€,

N3MCPCHUC, MOACIINPOBAHUC, DKCIICPUMCHT (peaﬂbeIfI u MBICHGHHLIﬁ)
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[To Teme: «Baxnelmue npeIcTaBUTENIM HEOPTraHUYECKUX BEIIECTB)

2.1

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHYCCKHUX MMOHATHH: OKCHJ, KHCJIOTa,

OCHOBAaHHCE, COJIb

2.2

OIpCACIIATL HNPUHAMICIKHOCTL BCHICCTB K OHpe,Z[CJ'IéHHOMy KJIacCy

coearHeHui o popmynam

23

KJIaCCI/I(bI/IL[I/IpOBaTB HCOPTaHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Ppa3IMYHBIX KJIaCCOB, MOATBEPK I omnucaHue IpuMepamMu

MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOIINUX XUMUUECKUX PEAKIUI

2.5

IIPOTHO3UPOBATH CBOKWCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOIO
COCTaBa, BO3MOYKHOCTM TIIPOTEKAaHHWsS XHMHYECKUX IIPEBpAICHU B

Pa3JINYHbIX YCIIOBUAX

2.6

clenoBaTh  MpaBWJIaM  TOJIb30BaHUSA  XMMHMYECKOH  MOCymo U
nabopaTOpHBIM O00OPYJIOBAaHMEM, a TakK)Ke WpaBuUiIaM OOpalIeHHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH TIO BBIIIOJIHEHUIO
na60paTopme XUMHYCCKUX OIIBITOB 110 TIIOJYUYCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BElIeCTB (BOAOPOJAa U KHUCJIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPENETEHHON MacCOBOM JOJIEM PaCTBOPEHHOTO BEIECTBA,
IUIAHUPOBaTh M TPOBOAUTH  XUMHUYECKHE  AIKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIIOYEN U KMCIIOT € MOMOLIBIO0 HHANKATOPOB

(makmyc, GpeHonadTanenH, METUIIOPAHXK U APyTHE)

2.7

IPOBOAUTD PACUETHI MO0 YPABHEHUIO XUMUYECKON PeaKIuu

I[To Tteme: «llepuonnueckuii 3axkoH u Ilepuogmveckas cucrema
xumuyeckux oanemeHtoB J[. WM. MenngeneeBa. CTpoeHue aTOMOB.

Xumudeckas cBsa3b. OKHCIHUTENFHO-BOCCTAHOBUTEIILHBIE PEAKIU

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XHMHYCCKHUX TTOHATHH: AApo aroma,
BHCKTpOHHBIﬁ cloit aToMa, aTromMHasd Op61/ITaJ'IL, paauyc atroma,
XUMHYECKas CBA3b, IMOJApHAad W HCHOOJAPHAA KOBAJICHTHasA CBA3b,
QJICKTPOOTPUHATCIIBHOCThb, HOHHAA CBA3b, MOH, KATHOH, aHHOH, CTCIICHb

OKHCJICHUSA

3.2

KJ'IaCCI/I(l)I/IIII/II)OBaTI) XUMHWYECKHUEC DJICMECHTHI

3.3

ONKCHIBATh W XapakTepu3oBaTh TabmmunHyo (opmy Ilepuomndeckoit
CHCTEMBl XUMHMUYECKHUX DJJIEMEHTOB: pa3jiMyaTh I[IOHATUSA «IJaBHas

noarpynna (Arpynna)» u «mnobouynas noarpynna (brpymnmna)», «mainsie» u
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«OoIpLINE» NEPUOIBI

3.4

packpeiBaTh cmbici [lepuonnueckoro 3akona J[.M. Menaeneesa:
JEMOHCTPHPOBATh MOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB

XHUMHUYCCKUX 3JICMCHTOB OT UX IIOJIOXKCHHUA B HepHOI[quCKOﬁ CUCTEMC

3.5

COOTHOCHUTH 0603Ha‘I€HI/IH, KOTOPBIC HNMCIOTCA B Ta6n1/1ue
((HepI/IO,Z[I/I‘leCKaH CHUCTCMAa XUMHNUYCCKHX 3JICMCHTOB I[I/I MeHI[eJ'IeeBa» C
YHCIIOBBIMH XapaKTCPUCTUKAMU CTPOCHUA aTOMOB XHUMHUYCCKUX
3JICMCHTOB (COCTaB H 3apiag  daapa, 06mee YUCJIIO JJICKTPOHOB H

pacIpeieNeHue UX 110 2JIEKTPOHHBIM CII0SIM)

3.6

OMPCACIIATh CTCIICHDb OKUCIICHUSA 3JICMCHTOB B 61/IHapHBIX COCIUHCHUAX

3.7

OTpeAeNATh BUJ XUMHUYECKOW CBS3M (KOBaJieHTHass M HWOHHAs) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
Oﬁpa30BaTeﬂbH0ﬁ nmporpaMmmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

1

ITo Teme: «BeliecTBo U XUMHUYECKast peakuus»

1.1

pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKHUX IOHATUH: pacTBOD,
ANEKTPOJIUTBI, HEDJIEKTPOJIUTHI, JIIEKTPOJIUTHYECKAs JUCCOLMALNS,
peaknMu HMOHHOro oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTtumMble u HEoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHUCIIUTEb,
BOCCTAHOBUTENb, OKHMCIEHHE MW  BOCCTaHOBIEHHUE, AJLIOTPOIIHA,
aM(pOTEepHOCTb,  XHMHYECKas  CBA3b  (KOBaJCHTHAas,  HMOHHAad,
METaJUIn4ecKasl), KpUCTAUIMYecKas pemérka, CIUIaBbl, CKOPOCTb

XUMHYECKOM p€aKnuu

1.2

HIUIIOCTPUPOBATb B3dHMMOCBA3b OCHOBHBIX XHMHNYCCKHX MOHATUH W

MPUMCHSATDH 3TU MMOHATHSA ITPU OIMMUCAHUN BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIAATb YpPaBHCHUSA BHCKTpOHHTHHGCKOfI Jucconmanm KHUCIOT,
1IEJI0Ye M COJIeH, TOJHBIE W COKpAIIEHHBIE YPABHEHUS PEAKIIHM

WOHHOr0 00OMeHa

1.4

PacCKpbiBaTh CYIIHOCTb OKHUCIUTCIILHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
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MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca STUX peakuil

1.5

IIPOBOJIUTH PACUETHI II0 YPABHEHUIO XUMUYECKOUN pEeaKIuu

Ilo Temam: «Hemeramuibl U uUX coequHEHUI» U «MeTalpl U HX

COCIUHCHUI»

2.1

XapaKTepU30BaTh (OMHUCHIBATh) OOIMME W CHEIU(UUECKHE XUMUYECKHE
CBOMCTBA MPOCTHIX W CIIOKHBIX BEIIECTB, IOATBEPXKAas OIHMCAHUE
NpUMEPaMU MOJICKYJISIDHBIX U MOHHBIX YPaBHEHH COOTBETCTBYFOIIUX

XUMHUYECKUX PEAKIUI

2.2

COCTaBJISITb YpaBHCHUA peaKuHﬁ, NOATBCPIKAAIOIUX CYHICCTBOBAHUC

TeHETHYECKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIaACCOB

23

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTU OT HMX CTPOCHMHA,
BO3MOXHOCTH TPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSX

24

CIeqoBaTh MpaBWiIaM  MOJIb30BAHUS  XMUMHUYECKOW MOCYIOoMl H
nabopaTopHbIM 000pyZOBaHHMEM, a TakKe MpaBWUiIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSIMHU 110 BBIIOJHEHUIO
1a00pPaTOPHBIX XMUMHUYECKHX OIBITOB IO TMOJIYYEHHI0 M COOHPAHUIO

ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a)

2.5

MMPpOBOAUTH pcakuunu, MOATBECPKAAOIINEC Ka4eCTBEHHBIN COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATD OIBITHBIM MyTEM XJIOPHI-, OPOMHUII,
wonuna, kapOonar, ¢ocdar, cwimkar, cynbdar, THAPOKCUIUOHBI,
KaTHOHBI aMMOHHUSI, HOHbl M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B

BOOHLIX paCTBOpAax HCOPraHNMYCCKUX BCIICCTB

ITo Teme: «XuUMUS U OKPYIKAOILAsL Cpeay

3.1

pacKpbIBaTh CMbICI OCHOBHBIX xumudeckux noHstui: I1JIK BemecTsa;

KOppO3Hs METAJUIOB

3.2

IIPUMCHATE OCHOBHBIC OIICpalun MBICTIUTEIBHON JCATCIIBHOCTH —
aHaJlu3 MW  CHHTEC3, CpaBHCHHC, O606IJ_I€HI/IG, CHUCTEMATU3alMIO,
BBISABJICHUC IMPUYUHHO-CIICACTBCHHBIX CBs3CH — AJI U3Yy4YCHUA CBOICTB
BCIICCTB H XHUMHYCCKHX peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOIbI
IIO3HAHUA — Ha6J'IIOI[CHI/I€, HU3MCPCHUC, MOACIIUPOBAHUEC, OSKCIICPUMCEHT

(peanbHBIN ¥ MBICTICHHBIH )
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA (A5 OO0)

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1

HCpBOHa‘laHBHLIe XUMHUYCCKUC ITOHATHA

1.1

HpenMeT XUMHH. POJIb XUMHUHU B )KM3HM UeI0BeKa. XUMHUS B CUCTEME HayK. Tena

1 BemiecTBa. OU3NYSCKHUE CBOMCTBA BEIICCTB. AFpCFaTHOG COCTOSAHHC BCIICCTB

1.2

Ilonstue o MECTOJaX IMO3HAaHUA B XUMMHMU. Ywucteie BC€IICCTBA U CMCCH. CnocoObl

pasaciIiCHUA cMmeceit

1.3

ATOMBI H MOJICKYJIBL. Xumudeckue diieMeHTBl. CHMBOJNBI  XHMHYSCKHX

a51eMeHTOB. [IpocThie U c0XHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumnueckast ¢opmyia. BanreHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcHUTeNbHAass ~ aTOMHAas — Macca.
OTtHocuTenbHasE MONEKyJIsIpHas Macca. MaccoBast 10 XUMHUUYECKOTO JIEMEHTA

B COCAUMHCHUU

1.5

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€tel mo Qopmynam

XUMHNYECKUX COCHHH@HI/II\/'I

1.6

dusnueckne M XUMHYCCKHE SBIICHHSA. XHUMHUYCCKAs pcakuus nu e€ IMPU3HAKH.
3aKoH COXPAaHCHUA MACChl BCIICCTB. XUMHYECKHE YpaBHCHMU. Knaccmbnxaum{

XUMUYECKHUX PeaKluii (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHHsI, 0OMEHA)

1.7

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKON MOCYI0M, C IpaBUJIaMHU
pabotel B Jsaboparopuu W npuéMamMu oOpamieHus ¢ Ja0opaTOPHBIM
o0opysoBaHueM, H3y4YeHHE W ONUCaHWue (HU3MYECKHX CBOWCTB 0O0OpPa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoieHne Gu3nyeckux (IIaBiIeHne BOCKa, TasHUE
JbJa, pacTUpaHHE caxapa B CTYNKE, KUIMEHWE M KOHJIEHCAlUs BOJIbI) M
XUMHYECKHX  (TOpeHHe  CBeYd, NpOKaJMBaHUE  MEJHONH  IPOBOJIOKH,
B3aMIMOJICHCTBHE MeNla C KHUCJIOTOW) SIBJICHWH, HAOJIOJIEHUE U OIMCaHUE
OpPU3HAKOB MPOTEKaHUs XUMHYECKMX peakuuil  (pasinokeHue caxapa,
B3aMMO/ICHICTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapwsi, pa3ioKeHne THIPOKCHIA
meau(Il) mpu HarpeBaHuu, B3aMMOICHCTBHE kee3a ¢ pacTBopoM comr meau(Il),
U3yUYeHHE CIIOCOOOB pa3JelIeHUs] CMecei (C MOMOIIbI0 MAarHuTa, (GUIBTPOBAHHE,

BbIMIApUMBaHUE, JTUCTWUIALMS, XpomaTtorpadus), MpoBeIAEHHE  OYHCTKHU
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IIOBAPEHHOM COJIM, HAOIOJEHUE U ONHUCAHUE PE3YJIbTATOB IPOBEIEHUS OIIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/laHUE MOJENEH MOJIEKYT

(1apocTep;KHEBbIX )

Baxueiime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocrtaB Bozayxa. Kucimopon — sneMeHT M mpoctoe
BellecTBo. HaxoxaeHue kucimopona B mpupoie, (Qpu3ndeckue U XUMUYECKUE
cBoiictBa (peakiuu ropeHus). Okcunel. I[lpumenenne kucnopoga. CrocoOb
MOJTyueHUsl KHUCIopoAa B jabopaTopuud U TMpoMblIUIeHHOCTH. KpyroBopot

KucIopoaa B mpupoe. O30H — aJuIoTporHast MOAU(PHUKALMS KUCIOpOoIa

2.2

TennoBoit 3¢dekT XxuMudeckol peakluu, TEPMOXUMHUYECKUE YPaBHEHUS, IK30-
Y DHJIOTEPMHUYECKHE PEaKLUH. TOIIMBO: yroib U METaH. 3arpsA3HEHUE BO3yXa,

yCcHUJIeHHEe TapHUKOBOTO 3¢ ekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bonopon — snmement u mpocroe Bemiectso. Haxoxknenue Bogopona B IpUpPOAE,
¢usnueckre M XMMUYECKHUE CBOWCTBA, IPHUMEHEHHE, CIOCOObI IOMyYEHHS.

Kucnors! 1 conu
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ModnsipHblil 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®duznueckue cBOMCTBA BOJBI. Boga kak pactBoputeinb. PacTBopsl. HacklieHHEIE
Y HEHACBIIICHHbIE PacTBOPBI. PacTBOpUMOCTh BeleCTB B BoAe. MaccoBast 1oJist
BEIIECTBAa B pacTBOpe. XHUMHUYECKHE CBoicTBa BoJbl. OcHoBaHus. Poib
pacTBOpOB B MPUPOAE M B KU3HU 4eloBeKa. KpyroBopor Boabl B IPHUPOJIE.

3arpsizHeHue npupoaHbIX BoJ. OXpaHa U OYUCTKA IPUPOTHBIX BOJI

2.6

Knaccudukanus Heopranmueckux coeauHeHnid. Oxcunsl.  Knaccuduxanms
OKCHJIOB:  cosieoOpa3yrone (OCHOBHBIC, KHCIOTHbIE, aM(OTEpHbIE) U
HeconeoOpasytomume. Homenkimatypa okcumoB. ®Dusndeckne W XUMHYECKHE

CBOMCTBA OKCHIOB. [lomyyenue okcunoB

2.7

OcnoBanms. Knaccudukanumss ocHoBaHWM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHOoBaHUW. DPU3NYECKUE U XUMHUUYECKHUE CBOMCTBA

ocHoBaHuil. [lomydyenre ocHOBaHUM

2.8

Kucnorel. Knaccudukamus kuciaor. Homenknarypa kucnor. Dusndeckue u
XUMHUYECKHe CBOMCTBA KHCIOT. Psan aktmBHocTH MeTainioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coseil. du3znyeckre U XUMUYECKHE CBOWCTBA COJEHl.

[Tonyuenue coneit

2.10

I'enermueckas cBsI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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2.11

XVMHWYECKUN  DKCIEPUMEHT: KAadyeCTBEHHOE  OIPEACIICHHE  COICPIKAHMS
KHCJIOpO/ia B BO3JyXe, NOJy4YeHHE, COOMpaHHe, paclo3HaBaHHE M H3y4YCHHE
CBOICTB KHUCJIOpOZa, HAOJIO/IEHUE B3aWMOJECUCTBUS BELIECTB C KHUCIOPOAOM M
yCIIOBHS BO3HMKHOBEHHsI M IpEKpallleHus: TopeHus (moxapa), 03HaKOMJICHHE C
oOpa3iaMu OKCHIOB M OIMCAaHME WX CBOKWCTB, IIOJIy4eHHE, COOMpaHHE,
pacro3HaBaHME M HU3yuY€HHE CBOWCTB BOJOpOZa (TOpeHHE), B3aMMOJAEHCTBHE
Bozopoaa ¢ okcuaoM meau(ll) (Bo3MoxKHO MCIONIB30BaHME BUACOMATEPUATIOB),
HaOroleHue 00pa3loB BEUIECTB KOJMYECTBOM | Monb, HCCIelOBaHUE
OCOOEHHOCTEl  pacTBOPEHHUsI BEUIECTB C  Pa3jIM4HON  pacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MACCOBOW JOJEH PacTBOPEHHOIO
BEIIECTBAa, B3aUMOJICHCTBUE BOJAbI C METAJUIAMHU (HATPUEM U KaJlbLUEM)
(BO3MOXXKHO  HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), OMNpEENCHHE pacTBOPOB
KUCJIOT U IIeJ04Yel ¢ NOMOIIbI0 HMHIMKATOPOB, MCCIEAOBaHWE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3IMYHBbIX KJIACcCOB, HAONIOJCHUE W3MEHEHUs
OKpPAacKM HWHAMKAaTOPOB B pacTBOpax KUCJIOT U ILIENOYeH, H3ydyeHue
B3aumojeiicteusa okcuna meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
MeTaJlJlaMH, peakuuii HeUTpaau3aluu, MoJIy4eHe HEpaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO MeTajyla JApYyTMM W3 pacTBOpa COJIM, DELIECHUE
SKCIIEPUMEHTAJBHBIX 3a/ad 1o TeMme «BakHelmme knacchl HEOPraHMYECKUX

COCIUHEHUN

[Tepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XUMHIECKHX AJIEMEHTOB
J.N. MenneneeBa. CtpoeHne aToMoB. XUMHUYECKask CBsI3b. OKUCIUTENHHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIMHU

3.1

[lepBble TOMBITKA KJIACCU(PHUKAIIMA XUMHUYECKUX dSJeMeHTOB. [loHsATHE O
rpynmnax CXOJHbIX 3JICMCHTOB (H.[eJIo‘IHBIe 1 IMCIOYHO3CMCIBHBIC MCTAJlIbI,
rajioreHbl, WHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpbIe 00pa3yrT aMmQoTepHbIE

OKCHUABI U TUAPOKCHUIBI
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[lepronnueckuii 3akoH. [lepuoauueckas cucrema XUMUYECKUX diieMeHToB 1.
Mengeneesa. Kopotkonepruoanas u anmuHHonepuoaHas ¢popmsl [lepuoanueckoit
cucrembl xumuyeckux snemeHtoB /.M. MenneneeBa. Ilepuoasl u rpymnmsl.
@U3NYECKUH CMBICH MOPAIKOBOIO HOMEpa, HOMEpPOB TNepuoAa M TpYMIbI

QJICMCHTA

33

Crpoenue aromoB. CoctaB atroMHbIX sifep. M3orombl. DnexktpoHsl. CTpoeHHe
JJIEKTPOHHBIX 000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIEMEHTOB

[lepuonnueckon cucremsl J[.M. MenneneeBa. XapakTepUCTUKA XMUMUYECKOIO
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3JIEMEHTA 1O ero nonoxkeHuto B [lepuoanyeckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH W3MEHEHHUs paguyca aTOMOB XHUMHYECKHUX HJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB 1O TpyNNaM M IEpUOAAM.
3nauenne [lepumonnueckoro 3akoHa u Ileproguyeckoil cUCTEMBbl XUMHUYECKHX
JJIEMEHTOB Ui pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€Hbll U

rpakJaHuH

3.5

Xumnueckasi cBsi3b. KoBaneHTHass (WoOJisipHAss U HEMOJSIpHAsi)  CBA3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTEIIbHOBOCCTAHOBUTEIbHBIE peakiuu. [Iporecch

OKHCJIEHHS M BOcCTaHOBJIeHHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH SKCIEPUMEHT: U3yuyeHHe OOpa3loB BEIIECTB METAUIOB H
HEMETAJIJIOB, B3aUMOJEHCTBUE THIPOKCHIA IUHKA C PACTBOPAMM KHUCIOT H
LIEJI0YEH, NPOBEAEHUE OIBITOB, WUIIOCTPUPYIOIUX IPUMEPbl OKHUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pas3ioKeHHs, COCTMHEHUS)
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9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

BemecTBo u xumuueckas pcaKkuu. HOBTOpeHI/Ie

1.1

Ilepuonnuecknii 3akoH. [lepuoguueckas cucremMa XUMHUYECKUX 35eMeHToB J[. M.
MenpeneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOJOB, KM, KadblUs U UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHune BemecTBa: BHABI XMMHMYECKOM CBA3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHU4ecKol cBsa3u. Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX
BELIECTB (MEXAYyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K pPa3IM4YHbIM  KJaccaM HEOPraHWYECKHX COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanus XuMUYECKUX peakIHid 0 pa3IUYHBIM MPU3HAKaM (110 YHCITy U
COCTaBy YyYacCTBYIOIIMX B pEaklUUU BELIECTB, MO TeIoBoMYy 3hdexTy, Mo
M3MEHEHMIO CTENeHEeH OKHCICHHMS XMMHMYECKHX AJIEMEHTOB, 110 OOpaTUMOCTH,
[0 yYacTUIO KaTaauzaropa). OK30- M JHIOTEPMHYECKHE peakiuw,

TEPMOXUMHUYECKHUE YpaBHEHUSA. [[OHATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

[TousiTue 00 O6paTI/IMBIX n HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOTI'CHHBIX U I'€CTCPOrCHHBLIX PCAKIIHAX. IlonsiTHE 0 XMMHYECKOM PAaBHOBCCHHU.
cDaKTOpIJI, BJIMAIOIIHUEC Ha CKOPOCTb XUMHYECKOM p€akuu U IIOJIOKCHUC

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCIUTEITBEHO-BOCCTAHOBUTEIBHEIC pcakuuu, BHGKTpOHHBIfI OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIIHLHOM pCaKkuunu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HUCIOJB30BaHHEM METOJA

QJICKTPOHHOI'O banaHca

1.6

Teopus 37EKTPOAUTHUECKON AUCCOLMAIMHU. DJIEKTPOJMUTHI U HEIIEKTPOIUTHL.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEIIECTB C Pa3IMUYHBIMU BHUJIAMU
xumuueckoi cBsa3u. CteneHb quccouuanuu. CUIbHbIE U clla0dble SJIEKTPOTUTHI.
Peaknmu noHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalIEHHbIE HMOHHBIE ypaBHEHHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBAaHMU ® COJEH B CBETC TNPEIACTABICHUNU OO0 AICKTPOIUTUICCKON

Aucconranuu. KadgecTBeHHEBIC PCaKIMu Ha HOHBLI. IlonsTue o TuApOJIN3C coJieit
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1.7

XuMHU4ecKuit OKCIICPUMCHT. O3HAKOMIJICHUEC C MOJACIAMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTaiioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DaKTOPOB;
WCCIICZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JUCCOLMAIMN  KHUCTIOT, IIEeNo4Ye © coleil  (BO3MOXKHO HCHOJb30BAaHUE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakinii MOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACIECHUE ra3a,
oOpa3oBaHHe BOJbl); OMNBITOB, WJUIIOCTPUPYIOLIUX INPUMEPHI OKHCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peaklnii (TOpeHHEe, PEaKkIuu Pa3I0KEeHUS, COCIUHEHUs);
pacrio3HaBaHHE HEOPTAHUYECKUX BEIICCTB C MMOMOIIBIO0 KAaUeCTBEHHBIX peaKIui

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl 1 uX coeTUHEHUS

2.1

OO6mas  xapakTtepucTtuka rajmoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (PU3MUecKre CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHWMHUYECKHE CBOHCTBAa Ha TpHUMEpe XJIopa
(B3auMoJielicTBHE C MeTaulaMH, HEMETa/lIaMM, IIeJodyaMu). XJIOPOBOJOPO.
CosngHast KMCJIOTAa, XUMUYECKHE CBOMCTBA, MOJYyUYEeHHUE, MpUMEHEHHe. [leiicTBue
XJIOpa ¥ XJIOPOBOJAOPOAA HA OPraHU3M YEJOBEKa. BaxkHeWIMe XJIOpUaAbl U UX

HaxO0JKJICHUE B MPUPOJIC

2.2

OO6mas xapaktepuctuka dieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIE CTeNeHu okucieHus. CtpoeHue u pusnyeckue cBOMCTBA
IIPOCTBIX BELIECTB — KHCIOPOJAa M Cepbl. AJUIOTPOIHBIE MOJU(PUKALUU
KHCIIOposia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYecKue cBOMCTBA. OKCHIBI Cepbl KaK IpeICTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (PU3NYECKHe U XUMHUYECKUE CBOICTBa
(obmue Kak MpeAcTaBUTENS Kjacca KHCIOT U creruduueckue). XuMHUUeCcKHe
peakiyy, JeKalue B OCHOBE MPOMBIIIIEHHOTO CIoco0a IMONy4eHUs] CEepHOM
kucioTel. Ilpumenenne. Conu cepHOM KHMCIIOTBHI, Ka4ECTBEHHAs pPEAKUUs Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ coeMHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKpY’KaloUleil cpellbl COeIMHEHUSIMU Cepbl (KUCIOTHBIE JTOK[IH,

3arpsA3HCHHUC BO3yXa U BOI[OéMOB), CIIOCOOBI €r0 NpeaAOTBPAILLICHUA
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OOmast xapakrtepucTuka 37eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTpOEHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, paclIpOCTpaHEHUE B IPUPO/IE,

¢usnyeckue U XuMu4eckue cBoictBa. Kpyroopor a3ora B npupozae. AMMHUAK,
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ero (u3MYecKue W XMMHUYECKHE CBOWCTBA, MOJydeHHe W npumeHenue. Conn
aMMOHHSA, UX (U3NYECKUE ¢ XHMHYECKHE CBOWMCTBA, MPUMEHEHHUE.
KadectBenHnast peakiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIydCHHE,
¢u3nueckue M XUMHUYECKHE CBOWCTBa (00IIME Kak MpeacTaBUTENs Kiacca
KUCJIOT U crenuduueckue). VMcnonp3oBaHue HUTPATOB M COJIEH aMMOHUS B
KauecTBE MHHEPAIbHBIX yH0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY>Karolei
CpeIbl COeTUHEHUSAMH a30Ta (KUCIOTHBIE TOXKIH, 3arPsI3HEHUE BO3/1yXa, MOYBBI

1 BOJOEMOB)
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®docdop, amtorpornable Mogudpukauu dochopa, GU3MUIECKUE U XUMUUYECKHE
croiictBa. Okcun ¢ochopa(V) u dochopHas Kuciora, QUINICCKUE W
XMMUYECKHE CBOWMCTBa, moiydeHue. lcnonp3oBanue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX Y100pEHU

2.5

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpOCHUs
aTOMOB, XapaKTEpHble CTENEHU OKHUCIEHUS. YTIJepol, alUIOTPOIHBIE
MOIU(UKAINH, PACIpPOCTPaHEHHE B MPHUPOJE, (U3NYECKHE M XUMHUYECKHE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuIbl yriiepoaa,
X (U3MYecKre M XMMHUYECKUE CBOMCTBA, JCUCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIy4€HHE U MPUMEHEHHUE. DKOJIOTUYECKUEe POOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yrnepona(lV); rumoresa rino6anbHOrO TMOTEIUICHHS KIIMMAaTa; MapHUKOBBIN
a¢pdexr. YrompHas kucinora W €€ conmm, UX (HUIUIECKHEC U XUMHUUYCCKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-
nonbsl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3AIHCTBE

2.6

[lepBoHauanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHHUSIX
yriaepoga (MeTaH, 9TaH, STWIEH, AalETHIIEH, 3TaHOJ, TJULEpPUH, YKCYyCHas
kucnota). Ix coctaB u xummueckoe crpoeHue. [loHsATHE 0 OHOIOTHYECKU
BOKHBIX BEIECTBAaX: XHUpaX, Oelkax, YIJIeBOJax — M WX POJH B KU3HH
yenoBeka. MarepuaabHOe €IUHCTBO OPraHMYECKMX U HEOPTaHMYECKUX

COETUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, IOIy4YEHHE U
npuMeHeHne. CoeMHEHUs KpeMHus B npupoje. OOuue mnpeactaBieHus 00
okcuze kpemMHus(I1V) u kpemuueBoii kuciore. CUIMKATBI, UX UCIOJIb30BaHUE B
ObITY, MEIUIIHE, TPOMBIIIJICHHOCTH. BaxkHele cTpouTeabHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobrembr Oe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEIHEBHOM KU3HU
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2.8

XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEIEHUE KAYECTBEHHBIX PEAKLUI Ha XJIOpUI-
MOHbl W HaONIO/IEHHWE MPU3HAKOB WX MPOTEKAHUS; ONBITHI, OTPA’KAOLIUE
¢u3nyeckue U XMMUYECKHE CBOWCTBA raJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUATIOB); O3HAKOMJIEHHE C 0OpasliaMu XJIOPUJOB
(ralmoreHu10B); O3HAaKOMJICHME C oOpasuamu cepbl U e COeIMHEHUSIMHU
(BO3MOKHO HCITOJIb30BAaHHWE BHUICOMATEPUATIOB); HAOIOJEHHWE Tpolecca
o0yIJIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4eHHE XMMHMYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHMCIIOTHI, IPOBEIECHUE
KayeCTBEHHOW peakuuMud Ha cyiab(ar-uoH M HaOIOAEeHUE TMpHu3HaKa eé
MPOTEKAHUS; O3HAKOMIIEHHE C (PM3NIECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEPHANIOB), OO0pa3amMu
a30THBIX U GOCPOPHBIX YAOOPEHUH; TOIyYeHHe, COOMpaHne, paclio3HaBaHUE H
M3y4Y€HUE CBOWCTB aMMUaKa; MPOBEJICHHE KAaueCTBEHHBIX pEaKklUHMil Ha HOH
aMMOoHUS W (QocdaT-WOH ¥ U3yUYEHHE TPU3HAKOB WX MPOTCKAHMSA,
B3aMMO/ICHICTBIE KOHIICHTPUPOBAHHOW a30THON KHUCIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BAaHNUE BUJEOMATEPHANIOB); HU3yUYEHHE MOJEIEH KPUCTAIUIMYECKUX
pemérok anMmasa, rpaduta, GylIepeHa; O3HAKOMIEHHE C TPOIECCOM
aJicopOIMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
MPOTUBOTa3a; MoJyuyeHue, coOupaHue, pacrno3HaBaHUE W M3Y4YCHHE CBOICTB
YIJEKUCIIOro ras3a; IpOBEJIEHUE KayeCTBEHHBIX peaklMid Ha KapOoHar- U
CWIMKAT-UOHbl U H3YUYEHHUE IMPU3HAKOB HUX NPOTEKAHMsS; O3HAKOMIIEHHUE C
MPOAYKIMEN CHIMKATHON HPOMBIIUIEHHOCTH; PELIEHUE ASKCIEPUMEHTAIbHBIX

3aJa4 110 TCMC «Baxxneinne HeMeTaIIbl U UX COCAUHCHUA»

MeTamisl 1 BX COCIUHCHMUA

3.1

OO01mas xapaKTepuCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxkenus B Ilepuonuueckoi cucreMe XUMUYECKHX dieMeHToB .M.
MenpeneeBa u ctpoeHust atTomoB. CTpoeHHe MeTaioB. MeTtanmiuyeckas CBsi3b U
MeTaJlIM4yecKkasl KpUCTaUIMdecKas pemeTKa. JIEKTPOXUMUYECKUN  psf

HanpsH>KEHUHA METaJJIOB
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duznyeckrue U XUMUYECKUE CBOICTBa MeTauioB. O0IMe CcrocoObl MOIyYeHUs
MeTajuioB. [IoHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPaTOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " MPOMBIIIJICHHOCTH
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H_[eJIO‘{HBIe MCTAJJIbI: TIOJIOXKCHHE B Hepnonnqecxoﬁ CHUCTEMEC XHMHUYCCKUX
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anementoB .M. MeHaeneeBa; cTpo€HHE MX aTOMOB; HaXOXKJECHHE B MPUPOJIE.
duznyeckre 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
THUAPOKCHUABLI HATPUA W KaJlus. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJVZIOB MW HX

COEeIMHEHUN

34

[lenouHo3eMenbHbIE  METANJIbl MarHuili M KajbUMH: MOJOXEHHE B
[Iepnonnueckoi cucreme XUMHYECKUX 3i1eMeHToB [[.11. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B mpupojae. dusnyeckre M XUMHUECKHE CBOICTBa
MarHus W Kaiublius. BakHeiinne coequHeHus Kaiblius (OKCHA, TUIPOKCHUI,

conu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHuUs

3.5

AmoMuHui: monoxenue B [lepuoguueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa;, cTpoeHUE aroma; HaxoxkicHHe B mpupone. dusnueckue u
XMMHUUYECKHE CBOMCTBA aJIFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIAa M TUIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoguueckoil cucreme XxuMuyeckux 3nementos JI.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIECHHE B mpupoje. Du3UYecKue u
XUMUYECKHUE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu xkene3a(ll) u

xene3a(lll), ux coctas, cCBOMCTBA U TTOJTyYCHUE

3.7

XUMHUECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB M CILIABOB,
X (U3MYECKMMH CBOMCTBAMH; W3YYE€HHE PE3yJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXHO WCITOJIb30BaHNE BHJIEOMATEPHAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUS OKCHJa KalbllUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAIIOB); HMCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOPEHHUs Kelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKAHHUS KAUYCCTBEHHBIX pEaKIUii Ha MOHBI
(Marnusi, xanplwms, amroMuHus, nuHka, xeneza(ll) m sxemesa(Ill), memu(Il);
HaOJIIO/ICHUE W OIHMCAaHUE MPOIECCOB OKpANIMBaHUS TUIAMEHW MOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  HCIIOJNB30BaHHE  BHJIEOMATEPHAIOB);
HCCIIeIOBaHUEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA
[IMHKA; PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeiime MeTasibl 1

HUX COCIUHCHUA»

XHMMS U OKpyXKarolas cpena

4.1

HoBeie maTepuanbl u TexHonoruu. BemecTtBa U maTepuainbl B MOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momomib Npu XUMHUYECKUX OXKOTaX U

OTPABJICHHUAX
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OCHOBEI 9KOJIOTHYECKOM T'paMOTHOCTH. Xumu4aeckoe 3arpsA3HCHHUC

okpyxatomieid cpeasl [1JIK. Posb XUMuM B pelieHUH 3KOJIOTMYECKUX MPOOIeM.

4.2
[IpupoaHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTh),
MPOAYKTHI UX NEPepabOTKU, UX POJIb B OBITY U HIPOMBIIIJICHHOCTH

43 XUMHUECKUI 3KCIIEPUMEHT: U3y4YeHHEe 00pa3lioB MaTEepUaoB (CTEKJIO, CIJIaBbl

METaJJIOB, TOJIMMEPHBIE MaTEPUAJIbl)
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KNIACC
KounyecTBO yacoB DIIeKTPOHHBIE
Ne HaumenoBanue pa3aesion Koutponbie | TIpacTuueckue (uu¢poBbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
XuMus — BaxkHasi 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' IPAKTUYECKOI https://m.edsoo.ru/7f41837¢
JeATETbHOCTH YelIOBEKa
12 BemectBa 1 xuMu4ueckue 15 1 bubmnoreka [IOK
’ peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Paznen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnuorexa [IOK
' [TonsiTue 06 okcumax https://m.edsoo.ru/7f41837¢c
57 Bonopoa. Ilonsitue o g 1 bub6mmoreka [{OK
' KHCJIOTax U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [lonsitue 5 | | bubnuorexa [JOK
' 00 OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCBI
2.4 HEOPraHUYECKUX 11 1 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f41837¢
COCTMHEHU I
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Hroro no pazneny

30

Paznen 3. Ilepnoanueckuii 3axon u [lepuognyeckas cucrema xumudeckux 31eMeHToB /. . MenneseeBa.

CTpoeHne aToMOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€aKIuu

[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema

bu6mmoreka [IOK
3.1 XAUMHUYECKHX dJIEMEHTOB JI. 7
https://m.edsoo.ru/7f41837¢c
N. Menpneneesa. Ctpoenue
aToma
XuMu4eckas CBs3b.

19 OKuCIUTENbHO- g bu6mmorexa [IOK
BOCCTAHOBUTEJILHBIC https://m.edsoo.ru/7f41837¢c
peakuuu

bu6mmoreka [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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9 KJIACC

Koan4yecTBo 4acoB

DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3iesioB Kontpoasusie | TIpakTHueckme (undposbie)
/Il | ¥ TeM NporpamMmsl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE peaKkIul
[ToBTOpEHUE U YIiTyOICHUE
1.1 3H21HI/II711) OCHOBH}I:IXya?, eJI0B 5 1 bubmorexa HOK
' pasl https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnorexa [JOK
' XUMHYECKUX PEaKUi https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAS
1.3 ncconyamnus. XMMUISCKHe 8 1 1 bubmmorera [JOK
' a HHAHHA. https://m.edsoo.ru/7f41a636
pEeaKkIMK B pacTBOpax
Hroro no pazaeny 17
Pa3pen 2. HeMeTa/JILI M BX CO€IHHEHUS
OOmmas xapakTepUCTHKa
p p Bu6nmoreka [JOK
2.1 XUMHYECKHUX JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoressl
OO1m1as xapakTepUCTHKA
29 XHMUYCCKHX DJICMCHTOB 6 bu6nmoreka [JOK
' VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIUHCHHUS
)3 OO01mas xapakTepuCcTHKa 7 1 bubnnorexa [IOK

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/7f41a636
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VA-rpynmnsl. A3ot, pocdop

N UX COCAUHCHUA

OO0mrast xapakTepUCTHKA

24 XAMUYCCKHX DJICMCHTOB g bu6mmoreka [JOK
' IVA-rpynnel. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHHUS
Hroro no pasneny 25
Paznen 3. MeTajibl M MX COeAMHEHUSA
bu6nmoreka [JOK
3.1 06 i 4
HIHE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
319 Baxueiimmme MeTamibl 1 UX 16 bubmuoreka [JOK
' COEIIMHEHUS https://m.edsoo.ru/7f41a2636
Uroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kaponias cpeaa
41 BemecTBa u maTepuaisl B 3 bu6mmoreka [IOK
' JKU3HHU YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 68

[10 ITIPOT'PAMME
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