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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1Mo XMMHM Ha YPOBHE OCHOBHOT'O OOIIIETr0 00pa30BaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHMM K pe3yjibTaTaM OCBOEHHMS OCHOBHOM 0OOpa3oBaTelbHOU
IporpaMmbl OCHOBHOTO 0011ero o0pasoBanusi, npeactaBieHHbx B @PI'OC 00O, a
Takke Ha OCHOBe (eepaiabHONW pabouell mporpamMmbl BOCIHUTAHUSA U C y4ETOM
KOHLICTIIMA TPENnofaBaHus Y4eOHOro mnpenMera «XUMHs» B 00pa3oBaTeNIbHbBIX
oprannsauusx Poccuiickon denepannn.

[IporpaMmma mo xumMuM Ja€T NpPEJICTaBICHHE O LENsAX, OOIIEH CTpaTeruu
0oOyueHus, BOCIUTAHUS U Pa3BUTHS 00yUaIOUINXCs CPEACTBAMH yU4e€OHOIrO MpeaMeTa,
yCTaHaBIMBaeT 00sA3aTeNIbHOE TMPEIMETHOE  COJAEp)KaHue, MpPeayCMaTpUBAET
pacrpeneneHue ero o KiaccaM M CTPYKTYpUPOBAaHHE IO pasfenaM M TemaMm
OpOrpaMMbl [0  XUMHUH, OIPEIEISIET KOJMYECTBEHHBIE U KadyeCTBEHHbBIC
XapaKTEPUCTUKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCJIEN0BATEIBHOCT H3yYCHHUS
XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJIOTUKA y4eOHOTO
MPOLIECCa, BO3PACTHBIX OCOOEHHOCTEH OOYy4YarOMIMXCs, ONpPENesieT BO3MOMXHOCTH
npeAMeTa Ui peanu3aludd TpeOOBaHWI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTenpHO MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TAaKKe
TpeOOBaHMI K pe3yiapTaTaM 00y4eHUs XMMHUU Ha YpOBHE IieJiel U3ydeHHs MpeaMeTa
M OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIBHOM NE€ATENbHOCTH OOY4YaIOIIErocs IO
OCBOCHHIO Y4EOHOT0O COJEPKAHMUSL.

3HaHWEe XUMHH CIIY’)KUT OCHOBOM i (DOpPMUPOBaHUS MHUPOBO33PEHUS
oOyuarolerocs, ero NpeACTaBICHU 0 MaTepUaIbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMUEH MPEACTaBICHUS O B3aMMOIPEBPALICHUSIX SHEPTUH U
00 »HBOJNIIOMU BEUIECTB B MPHUPOJAE, O IYTAX PEIIECHUS TJIOOAIBbHBIX MPOOIEM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOM WU
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CHOCOOCTBYET pean3alui BO3MOKHOCTEN ISl CAaMOPa3BUTHS U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTHU, €€ 001IeH 1 (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyyarolmuxcsi, HaBBIKOB HMX  CAMOCTOATENIbHOW  y4eOHOH  JesITeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCJIENIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
NOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eATeIbHOCTH;

3HAKOMHUT CO CHNEeUUM(UKONW HAYYHOIO MBIIUICHUS, 3aK/IaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3IVISIA HA €IMHCTBO NPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B DKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBieHHUs B OOYYCHHH XUMHH OOECIIEUMBAIOTCSA CHEIUPUKOIM
colepkaHuss ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SBJISETCS  IMEJArorMyecKu
aJIalITUPOBAHHBIM OTPaXXCHUEM 0a30BOM HayKM XMMHMM Ha ONPENEIEHHOM dSTamne eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOIEro OOpa30BaHHS OPHEHTHPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbl IEPBOHAYAIBHBIX MOHITHI XHMHH, OCHOB
HEOPraHWYECKOM XUMHMM UM HEKOTOPBIX  OTACIBHBIX  3HAYUMBIX  ITOHATHUU
OpPraHUYECKON XUMUH.

CrpykTypa coaepxaHusi NpOrpaMMbl IO XUMUU CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnonaxoaa K e€ usydeHuro. CoaepKaHHE CKIaAbIBAETCS W3 CHUCTEMBI
IOHATUW O XMMHMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI IOHATUN O XMMUYECKOU
peakuuu. OO0e 53TH  CHUCTEMBl CTPYKTYPHO OpraHHU30BAaHbl 10 MPUHIUILY
IIOCJIEIOBATEIBHOTO Pa3BUTUS 3HAHUKM HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCEr0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMAIINU BELIECTB B pACTBOPAX.

TeopeTnueckne 3HAaHMS  pPAacCMATPUBAIOTCS HA  OCHOBE  AMIMPHYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEI0BATEIBLHO OT OJHOIO
YPOBHS K IPYyromy, BBIOJNHSSA (DYHKIMH OOBSCHEHUS M MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHUSA U BO3MOYKHOCTEH INPAKTUYECKOIO NPUMEHEHUS U ITOIYUYEHUS U3y4acMbIX
BEILIECTB.

OcBoeHue  mporpaMMmbl O  XUMHUU  CHOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKOM COCTABIIAIOILEN HAyYHON KapTUHBI MUpPA B JIOTUKE €€
CUCTEMHOW IPUPOIBI, LIEHHOCTHOTO OTHOILIEHMsS K HAYYHOMY 3HAaHMIO M METOJAaM
II03HaHUs B HayKe. M3ydeHne XuMuu poucxXoauT ¢ IPUBJICYEHUEM 3HAHUM U3 paHee
U3YYEHHBIX Y4eOHBbIX NpeaMeToB: « Okpyxaromuii Mup», «buonorus. 5—7 kiacce» u
«Dusuka. 7 Kaacey.

[Ipu M3yyeHun XUMUU NMPOUCXOIUT (HOPMUPOBAHKE 3HAHUIM OCHOB XUMHUYECKOU
HayKH Kak OOJIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON IesITeNbHOCTU
YyeloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYyJbTYpHL. 3agada y4yeOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHMU CUCTEMBI XMMUUYECKUX 3HAHUM — Ba)KHEUIIUX
(akTOB, MOHATHUM, 32aKOHOB U TEOPETUYECKUX IOJIO)KEHUN, TOCTYIHBIX 0000IEHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, si3plka HAyKH, B MPUOOIICHUN K HAYYHBIM METOAaM



MO3HAHUA TPU U3YYCHUHM BEUIECTB U XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU U
Pa3BUTHH MMO3HABATEIbHBIX YMEHHUN U WX MPUMEHEHUH B Y4eOHO-TIO3HABATEIILHON U
y4eOHO-HCCIEeIOBATEIbCKON  IeATEIbHOCTH, OCBOCHMHM TpaBWJI  0€30MacHOTro
oOpalnieHus ¢ BEIIECTBAMU B MOBCEHEBHOM KU3HU.

[Ipn u3ydyeHUM XUMHUU HA YpPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUs BaXKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

— (GOopMHpOBaHHE UHTEIUIEKTyaJIbHO pPa3BUTOM JUMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHSATUIO PEIICHUMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIpaBJICHHOCTh OOYUYEHUsI HA CUCTEMATUYECKOE TPUOOIIICHIE 00YyJarOIIXCs
K CaMOCTOSITEJIbHOW MO3HABATEIBHOM NESTEIbHOCTH, HAYYHBIM METOAAM MO3HaHUS,
bopMUPYIOIITUM MOTHUBAIMIO U Pa3BUTHE CLIOCOOHOCTEN K XUMUMU;

— obecrieyeHue YCIOBUM, CIOCOOCTBYIOIIMX HPUOOPETECHHIO O0YYarOIIMMUCS
OMbITa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHUS W CaMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), UMEIONIUX YHHUBEpPCAJIbHOE 3HA4YCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBaHue 00mEe (PYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHSThH U OLICHUBAThH SIBJICHUSI OKPY>KAIOIETO
MHUpa, UCTIOJIb3YS 3HAHUS U OIBIT, MOTYYCHHBIC MIPY U3YUYEHUN XUMUH, IPUMCHAThH UX
IIPY pElIeHUH NPOo0JIeM B MOBCETHEBHOM KU3HU U TPYIOBOM JCSITEIBHOCTH;

— ¢opmMupoBaHue y 00y4aromuxcsi T'YMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHWHM JUIsi BBIPAOOTKH HKOJOTHYECKH I1€51eCO00pa3HOro
MOBEACHUS B OBITY M TPYJIOBOU JACSITEIBHOCTH B IESX COXPAHEHHS CBOETO 37]0POBBS
Y OKPYXKaroLIeW NPUPOJIHON CPENb;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOoduIIsi 1 HAPaBICHHOCTH JadbHEHIIEro 00y4eHusI.

OO611ee 4nciio 4acoB, OTBEIEHHBIX IS U3YYEHUS! XUMHUHU HA YPOBHE OCHOBHOIO
oOmero oOpa3oBaHus, coctaBiger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henelno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamer xumuu. Ponb XUMUU B KM3HU 4elOBeKa. XUMHUS B CHUCTEME HAyK.
Tena n BemecTa. @U3nUECKUE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE BEILIECTB.
[lonsiTve 0 Merojax Mo3HaHWS B XUMHHM. UucThie BemectBa U cMmecH. CrocoObl
pa3aeIeHUs] CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE 3JEeMEHThl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckass GopMyna. BalleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENnbHAss aTroMHasg macca. OTHOCHUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast A0l XMMUYECKOTO 3JIEMEHTA B COCIUHEHUU.

KomngectBo BemecrBa. Moabs. MossipHas Macca. B3auMocCBsA3p KOIM4YECTBa,
MacChl M 4YHCIIa CTPYKTYpHBIX €IUHMII BemiecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

Ou3znyecKre U XUMHUYECKUE SBJICHHS. XUMHUYECKas peakius U e€ MpU3HAKH.
3aKOH COXpaHEHUS] MacChl BEHIECTB. XHUMHUYEeCKue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX peakluil (COeTUHEHUs, pa3I0kKEeHUs, 3aMeIleHus, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOW, MpaBWJIaMH pabOThl B J1TaOOpaTOpuu M
npuémamMu oOpanieHusi ¢ JIabopaTopHbBIM O0OPYJOBAaHUEM, U3YYEHHE U ONMCAHHE
¢u3nueckux  CBOMCTB  00pa3loB  HEOPraHWYECKMX  BEIIECTB, HaOI0JIeHHe
¢dusnueckux (MIaBjieHUE BOCKA, TasHUE Jba, paCTUpaHUE caxapa B CTYIKE, KUTICHUE
M KOHJEHCAlus BOJbl) U XUMHYECKMX (FOpPEHHE CBEYM, MPOKAIMBAHUE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOMN) SIBJICHUN, HAOIIO/ICHUE U ONHUCAHUE
MPU3HAKOB  MPOTEKaHUs  XUMHUYECKUX  peakuuii  (pasjiokeHue  caxapa,
B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pasioKEHUE THIPOKCHIA
meau (II) mpu HarpeBaHuu, B3aMMOJAEHCTBUE *keie3a ¢ pacTBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB pa3JeieHusi CMECceil: ¢ IMOMOIbI0 MarHurta, (uiIbTPOBAHUE,
BbIIapUBaHUE, AUCTWIUISALUSA, XpomaTorpadus, MpPOBEACHHE OUYMCTKU MOBAPEHHOU
coiy, HaOMIOJEHWE W  ONHWCaHWE  Pe3yJbTaTOB  MPOBEICHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MAacChl, CO3/aHUE MOJENEH MOJEKYII
(1IapoCTeP>KHEBBIX ).

BaxkHeiiuue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopom — snemMeHT M mpocToe
BemiecTBO. HaxoxaeHue Kucimopona B Mpupoae, (U3MUecKUe W XUMHUYECKHE
cBoiictBa (peakumu topeHus). Oxcunbl. Ilpumenenue kucnopoga. CrocoOb



MOJIYYECHHS KUCIIOpOoa B 1a00paTOpUu U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoie. O30H — auIOTpoIiHas MOAU(GUKAIIS KUCIOPOaa.

TemnoBoii 3ppeKkT XUMHUIECKON peakIny, TEePMOXUMUUYECKIE YPaBHEHUS, IK30-
U DHAOTEPMHUYECKUE peakluu. TOMIUBO: yrojdb M METaH. 3arps3HECHHE BO3/1yXa,
yCHJIEHHE MapHUKOBOTO 3 PeKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocTtoe BeniecTBo. Haxoxxnenue Bogopoaa B MpUPOJE,
du3nUecKre ¥ XUMUYECKUE CBOWCTBA, MPUMEHEHNE, CIIOCOOBI MmomydeHust. Kucmotel
U COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBAa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacpimieHHble M HEHACBHILIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10151 BEIIECTBA B pacTBOpE. XUMHUUYECKHE CBOMCTBA BOJbL. OCHOBaHUA.
Posib pacTBOpOB B mpupoAe U B KU3HM 4elIOBEKAa. KpyroBOpoT BOIBI B MPHUPOJIE.
3arps3HeHne NpUpoOAHbIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpasytomue  (OCHOBHBIE,  KHCJOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyronue. Homenkiarypa okcuaoB. @u3nueckue 1 XMMUYECKUE CBOMCTRA
okcuaoB. [lomydeHrne OKCUIOB.

OcHnoBanusa. Knaccudukanuss oOCHOBaHMIA: MIENOYM H  HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHuii. PU3NUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [loryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. Pusznyeckue u
XMMHUYECKUE CBOMCTBa KHUCIOT. Panm aktuBHoctn MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Comu. Homenkinarypa coneil. OuU3nyeckue U XMUMHUYECKHE CBOWMCTBA COJIEH.
[Tomyuyenue couei.

['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COJAEPKAHUSI KHCIOPOAa B BO3AYyXE, IMOJYYEHHUE,
coOupanue, pacro3HaBaHWE W W3YyUYEHHE CBOWCTB KHUCIOpOAa, HaOI0IeHne
B3aUMOJICMCTBUS BEUIECTB C KUCIOPOIOM U YCJIOBUSA BOBHUKHOBEHUS U MPEKPALLICHUS
ropenus (moskapa), O3HaKOMJIEHHE ¢ oOpasllaMyd OKCUJIOB U OINKMCAHUE UX CBOMWCTB,
MOJIy4eHue, COOMpaHue, paclo3HaBaHUE W WM3Y4YEHUE CBOWMCTB BOJOpoja (ropeHue),
B3auMojiciicTBue Bojopoaa ¢ okcugom Meau (ll1) (BO3MOXXKHO HCHOJIB30BaHUE
BUJIEOMATEPUATIOB), HaOIIOJeHuEe OO0pa3lnoB BEHIECTB KOJIUYECTBOM | MOJIb,
UCCJIeIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBUE BOJbI C METaUlaMu (HAaTpUEM U KajlblueM) (BO3MOXHO
WCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), MCCIENIOBAaHWE OOpa3loB HEOPTaHMYECKUX



BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHUS OKpPacKd HHIUKATOPOB B
pacTBOpax KHUCIOT W IeNouel, u3ydeHwe B3aumopeiicTBusi okcuaa menu (Il) c
pacTBOPOM CEPHOM KHUCJIOTBI, KHCJIOT C METa/UlaMH, PEaKIUN HEUTpaIu3alui,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHCHHE OJHOrO METauia JPYyTUM W3
pacTBOpa COJIM, PEIUICHUE SKCIIEPUMEHTAIIBHBIX 3a/]1a4 10 TeMe «BaxHenire Kiacchl
HEOPTraHUYECKUX COEAUHEHUI.

IMepuoanueckuii 3axkoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
aaementoB JI. M. MenpgeneeBa. CrpoeHue aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KJIAcCU(DUKAIMKM XUMUYECKUX dieMeHToB. [lonstue o
Ipynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBbIE M MICJIOYHO3EMENIbHBIE METaJUIbI,
raJIOr€Hbl, THEPTHBIE Ia3bl). DIEMEHTHI, KOTOPbIE 00Pa3yIOT aM(POTEPHBIE OKCHJIBI U
TUIPOKCHUJIBI.

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKUX JIEMEHTOB [l
N. MenneneeBa. KopoTkonepuoanas u aniuHHonepuoHas ¢opmsl [lepuoanueckoii
cucreMbl xumuueckux anemeHToB JI. WM. MenneneeBa. Ilepuonsl U TrpyIlsbl.
DU3NYECKUN CMBICT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX saep. M3oronel. Onexkrponsl. CtpoeHne
ANIEKTPOHHBIX ~ 000J0UYeK  aToMOB  MepBbIXx 20  XMMHMYECKHX  DJIIEMEHTOB
ITepuomnueckoinr cucremsl J[. WM. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue Ilepuomuueckoro 3akoHa u Ilepuoanyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB UId pa3BuThs Hayku U npaktuku. . V. MenneneeB — yd€HbIA U
rpa)XJaHMH.

Xumudeckass cBs3b. KoBasieHTHass (MOJisipHass W HEMOJsIpHasi)  CBS3b.
DIIEKTPOOTPULIATETILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusi. OKUCIUTETbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecch
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnRepuMeHm

U3ydeHue o0pa3loB BEUIECTB METANIOB M HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA I[IMHKA C PacTBOpaMU KHCIOT M IIEJI0Yell, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiMu paszioKeHUs], COSTUHEHU).

Mexcnpeomemmnbwie ceasu

Peannzanuss MeXNpeaMETHBIX CBSI3€M NpPU M3YYEHHM XHMHUM B 8 Kjacce
OCYILIECTBIISIETCA Yepe3 UCIOIb30BAHUE KAK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSITHUH,



TaK W TOHSATUW, SBISAIOMIMXCS CHCTEMHBIMU JUIA OTHACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OOmme ecTecTBEHHO--HAyYHbIE TOHATHS: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHHTE3, Kilaccu(ukaius, TMEepUuOANIHOCTh,  HAOIIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3uka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIW/, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUYCCKUN 3apsij, BEIIECTBO, TeEJIO, OO0BEM,
arperaTHOE COCTOSTHHE BEIIECTBa, Ta3, GU3NICCKUE BETUINHBI, CIUHUIIEI N3MEPCHUS,
KOCMOC, TTaHETHI, 3BE€3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAJIbl, TOPHBIE MOPOJIbI, TOJIE3HBIC
HCKOIIA€MBbIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKas peaKkuus

Ilepuonnyeckuit 3akoH. Ilepuonnueckas cucTeMa XMMUYECKHUX BJIEMEHTOB /I.
N. MenpeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIWsl, KAJIBIUA U UX COCAUHCHUH B
COOTBETCTBHUM C TOJOKEHHUEM 3JIEMEHTOB B [lepnoanyeckoil cucteMe U CTpOCHHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XHUMHUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAJUIMYECKOM PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHUX BEHIECTB. XHUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Kiaccudukanust XuMuuecKux peakiiui mo pa3audHbIM MpU3HaKaM (110 YUCTy U
COCTaBY YYacCTBYIOUIUX B PEAKIMU BEILECTB, M0 TEIIIOBOMY (D (PEKTy, M0 U3MEHEHUIO
CTENIEHEH OKHWCIICHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, TO YYaCTHIO
KaTanau3aropa). JK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o ckopocTH XuMHuueckou peakuuu. [loHsiTne 00 0OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKHX peakiusX. [[oOHSTHE O TOMOTEHHBIX M TE€TEPOreHHBIX
peakuusax. Ilonsatue o karamusze. [loHsATHE O XMMHYECKOM paBHOBECHU. DaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU U IOJO0KEHHUE XUMHUYECKOTO

PaBHOBCCHA.
OKMCIIMTENIbHO-BOCCTAHOBUTEIBHBIC p€aKuunu, 3JI€KTpOHHbIﬁ OaaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM PCaKIuu. CocraBneHue ypaBHCHI/Iﬁ

OKHCJIUTEIILHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMH €  KCIOJNB30BAaHHEM  METOJa
AIIEKTPOHHOTO OaliaHca.



Teopust PNEKTPOIUTUYECKON AUCCONUALNH. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHnOHbl. MexaHU3M [HCCOLMAIMU BELWIECTB C Pa3JIMYHBIMU BHJIAMHU
xuMuueckoil cBsa3u. Crenens aqucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakuun moHHoro oomeHa. YcCIIOBHSI NMPOTEKAaHUSI PEaklMii MOHHOTO OOMEHa,
NOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHUs peakiuid. CBOWCTBA KHUCIOT,
OCHOBAaHHM M CoOJIel B CBETE MPEACTABICHUM 00 AIEKTPOIUTHUECKON JAUCCOLUALINU.
KauecTBeHnnble peakiuu Ha HOHBL. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAVIOB U HEMeTaUioB (rpaduTa M anmasza), CJIOKHBIX BEIECTB
(xJopuga HaTpHsi), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIMu OT
BO3JICUCTBHS PA3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE AIEKTPOIMPOBOJHOCTH PACTBOPOB
BEILIECTB, Mpolecca JUCCOLMALMK KUCIOT, IIeJouyed H cojed  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpUAJIOB), MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIINX
MPU3HAKKU NMPOTEKAHUs peaKkluii HOHHOTO oOMeHa (00pa3oBaHUE OCajKa, BHIICICHUE
raza, oOpa3oBaHUE BOJbl), OMBITOB, HWILIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pPEakUuid (rOpeHue, peakuuu pas3ioKeHUs, COEAUHEHUS),
pacro3HaBaHWE HEOPraHWYECKUX BELIECTB C MOMOUIBIO KAYECTBEHHBIX PEAKIMU Ha
MOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTansbl 1 X coeIMHEHUS

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TAJIOTE€HOB. XMUMHUECKHE CBOICTBA HA MIPUMEpPE XJIopa (B3aUMOJIEHCTBHE C
MeTa/llaMHi, HEMeTaUlaMH, Iiejrodyamu). XjopoBoaopoa. ConsiHas KHUCITIOTa,
XAMHUYECKUE CBOMCTBA, OJyUYEHHUE, IPUMEHEHHE. [[eMCTBUE XJIOpa U XJIOPOBOIOPOIA
Ha OpraHu3M 4esoBeKa. BakHelne XJI0puIbl U UX HaXOXKJAECHUE B IPUPOJE.

Oo6mas xapakrepuctuka 31neMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHne U (pu3MUecKHe CBONCTBA
MIPOCTHIX BEIIECTB — KUCJIOPO/a U CePbl. AJIIOTPOTHBIC MOAU(PUKAIINYA KUCIOPOJA U
ceppl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpOMA, CTpoeHue, (U3NUECKHe U
XUMHAYECKHE CBOMCTBA. OKCUIBI Cepbl Kak IPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3MUecKue U XMMHUYECKHE CBOICTBA (0OLIMe KaK MpeACTaBUTENS
KJlacca KHUCJIOT M creuupuyeckue). XUMUYECKUE PpEeaKlUd, JIekKallue B OCHOBE
MPOMBIIIUICHHOTO CIoco0a TMONy4YeHUs CEepHOM KHUCIOTHL. [lpuMmeHeHue cepHoi
kuciaoThl. ConM CepHOM KHUCIOTHI, KauyeCTBEHHas peakius Ha CyiabpaT-uoH.
Haxoxnenne ceppl M €€ COCAMHEHUNW B TMPUPOJAEC. XUMHUYECKOE 3arpsi3HCHUE
OKpYXalollel Cpe/ibl COeTMHEHUSIMU CEPbI (KUCIOTHBIE J0XKIM, 3arps3HEHUE BO3IyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUSI.
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O6mias xapakrtepuctuka dJeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUs. A30T, pacnpoCTpaHEHUE B MPHUPOJIE,
¢usnyeckue U XxuMHUeckue cporctBa. KpyroBopot azora B mpupoje. AMMHAK, €ro
¢usnyeckue U XUMHUYECKUE CBOWCTBA, MONy4YeHHE U MpuMeHeHue. Colu aMMOHUS,
ux (pU3MvYecKkue U XMMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHHUA. A30THAsl KHUCJIOTa, €€ TMOoJIyueHHe, (PU3NYECKUEe U XUMHUUYECKUE
cBoiicTBa (OOIlIME Kak TMPEACTaBUTENs Kiacca KHUCIOT U crenuduyueckue).
Hcnonb30BaHrne HUTPATOB U COJICH aMMOHUSI B Ka4eCTBE MUHEPAJIbHBIX yI0OpEHHIA.
XVWMHUYECKOE 3arpsA3HEHUE OKPYXAIOLEHd Cpelbl COCAMHEHUSIMU a30Ta (KHCIOTHBIE
JOXAHW, 3arps3HEHUE BO31yXa, MHOYBbI M BOMOEMOB). Docdop, amIOTpONHbIE
Moudukaimu Gocdopa, pusnueckue u xumudeckue corictsa. Oxcua ocdopa (V)
u (QochopHas kucnora, (HUIMUECKUE U XUMHUYECKHE CBOICTBA, IOJIyYECHHE.
Hcnons3oBanue (ochaTtoB B KaUeCTBE MUHEPATIBLHBIX YAOOPEHUH.

O6mrass xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YTJIEepoJ, auIOTPONHbIE MOAU(UKAIIIH,
pacrnpocTpaHeHHe B MNpUpoje, (pU3MuecKue M XMMHUYECKHE CBOWCTBA. ANCOpOIMSL.
Kpyroopor yriepona B npupone. OKkcuabl yriepoa, ux Gu3nuecKiue 1 XUMHYECKHUE
CBOWCTBa, [EHCTBME HA JKWUBbIE OPraHW3Mbl, TOJY4YeHHE ¢ TNPUMEHEHHE.
DKkosioruueckre MpooOsieMbl, CBs3aHHBIE ¢ oOKcugoMm yriepoaa (1V), rumoresa
rJI00aJIbHOTO TIOTEIUICHUS KIIMMata, MapHUKOBBIA 3P GdeKT. YToiabHas KUCIoTa U e
conmu, WX (U3MUEeCKHMe W XUMUYECKHE CBOWCTBA, MONYYCHHE U TPUMEHEHHE.
KauectBenHnas peakuusi Ha KapOoHaT-uoOHBI. Vcnosb3oBaHue kapOOHATOB B OBITY,
MEHIHE, TPOMBIIUICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, TWICH, alleTWICH, dTaHOJ, TIUIEPUH, YKCyCHasi KUCIIOTA).
[TpupoaHbIe NCTOYHUKHU YTIIEBOAOPOIOB (Yroib, MPUPOAHBIN ra3, HEPTH), MPOTYKTHI
ux mnepepaboTku (OEH3MH), WX pOJb B OBITY M NpOMBIIUIEHHOCTH. [loHsTHe O
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: )KHUPAX, OCNIKaX, YIIeBOJaX — U UX POJU B KU3HH
yenoBeka. MarepuanbHOe eIMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUI.

Kpemunmii, ero ¢usmyeckue W XUMHUYECKHE CBOWCTBA, TIONy4YCHHE U
npumeHenue. CoeauHeHus: KpeMHus B npupoze. OOiume npeacTaBieHuss 00 OKcHie
kpemaust (1V) u kpemuueBoit kuciore. CUIMKAThI, UX HMCMOJb30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHelIne CTpOUTeIbHbIE MaTepualbl: KepamMuka, CTEKIIO,
IIEMEHT, OeToH, Jkeine300eToH. IIpoOiemMbl  G€30MacHOrO  HMCIOJIB30BAaHHS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe O0Opa3l0OB HEOPTraHWYECKUX BEIECTB, CBONCTB COJSHOM KHCIIOTHI,
MPOBEJICHNE KaYECTBEHHBIX PEAKIMI Ha XJIOPUA-HOHBI U HAOIIOeHIE TPU3HAKOB UX
MPOTEKaHUs, ONBITHI, OTPAXKAIOIIKE (PU3NIECKUE U XUMUYECKUE CBOMCTBA rajOreHOB
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U UX COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BUACOMATEPHATIOB), O3HAKOMJICHUE C
oOpa3raMu XJOPUIOB (TalOTE€HUIOB), O3HAKOMJIGHHE C oOpa3laMu cepbl M €
COCIMHECHUSIMU  (BO3MOXHO HCIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOICHHE
nporecca OOyIJIMBaHUS caxapa IMOJ] JEUCTBUEM KOHILIEHTPUPOBAHHOM CEpHOI
KHCJIOTBI, H3y4YeHHE XHUMHUYECKHX CBOMCTB pa30aBICHHOM CEpHOW KHCJOTHI,
IIPOBEJICHNE KAaYECTBEHHOM peakIMyd Ha Cyiab(aT-uoH M HAOMIOJEHUE MpU3HAKa €€
MpPOTEKaHus, O3HAKOMJICHHE C (PM3MYECKMMHU CBOWCTBaMHU a3oTa, (ochopa u mux
COCTMHEHMI (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPUATIOB), 0Opa3iaMu a30THBIX U
dbochopHbIX yaoOpeHuit, MoayuyeHHe, coOupaHue, paclo3HaBaHWE W U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJICHUE KaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHuUs U (ocdart-
VOH U U3yYECHHUE MPU3HAKOB UX MPOTEKAHHUS, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHOM
AQ30THOM KHUCIIOTBI € MeApl0 (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
M3yYCHHE MOJIeNied KPUCTAIMYECKUX pemeToK anMmasa, rpadura, Qysepena,
O3HAKOMJICHHE C TIPOIIECCOM aJCcOpOIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM W YCTPOWCTBOM IMPOTHBOrasza, IMOJydeHUe, COOMpaHue, pacrno3HABaHHUE WU
U3YUYEHHUE CBOWCTB YIJEKUCIOr0 Ta3a, MPOBEICHHE KAYECTBEHHBIX PEaKIUi Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB X MPOTEKAHUSI, 03HAKOMJICHUE C
MPOAYKIMEH CUJIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7a4
1o TeMe « BaxxHenmme HeMeTalluIbl U UX COEIUHEHUS.

MeTajuuibl 4 UX COeAMHEHMSI

OO6m1as XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBaHUU UX
nonoxenus B [lepuoanmueckoit cucreme xumuueckux snemeHToB . M. Menneneesa
1 cTpoeHus aroMoB. CTpoeHrne MeTauioB. MeTtajuindeckasl CBSI3b U METAJIMYeCKas
KpUCTAINIMYECKAs] PEMIETKA. OJIEKTPOXUMUUYECKUN PsAJ HaNpsHKEHW METalloB.
duznueckre W XUMHYECKHE CBOWMCTBa MeTauioB. OOmMe crnocoObl MOTy4YeHus
MeTaiioB. [IoHSITHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIMTBI UX OT
koppo3uu. CruiaBel (CTajb, YYryH, JIOPATIOMUHUHN, OpOH3a) U WX NMPUMEHEHUE B
OBITY ¥ IPOMBIIIIJICHHOCTH.

[Ilemounble MeTaUIbl: TONOXKEHWE B lleproamyeckor CUCTEME XUMHUYECKHX
snementoB J[. M. MenaeneeBa, CTpoeHHE HMX aTOMOB, HAXOXKJACHHUE B TMPUPOJE.
duznveckue U XUMHYECKUE CBOMCTBa (Ha mpumepe Hatpus W Kanus). OKCUIbl U
TUAPOKCHUIBI HATpUs U Kanus. [I[puMeHeHre meI0YHbIX METAJIJIOB U UX COCIMHEHUH.

[[lemoyHO3EMENBHBIE  METAIBl  MAarHud W KaJblMW: TOJOXEHUE B
[lepuoanueckont cucreme xumuueckux sneMeHToB [[. 1. MenaeneeBa, cTpoeHHne UX
aTOMOB, HaxoXXJeHue B mpupoae. OU3NYECKue U XUMUYECKHE CBOMCTBA MAarHusi U
Kanblus. BaxkHelme coeTuHeHns KallbIus (OKCHJ, TUIPOKCUI, coH). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ YCTpaHECHUS.

AmoMuHHN: noJokeHne B [leprnoanueckon cucTeMe XMMHMYECKHUX DJIEMEHTOB
JI. . MenneneeBa, CTpOEHME aTroOMa, HaxOoXAcHUE B npupone. dusmyeckue u
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XUMHUYECKUE CBOMCTBA amtOMHHHS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THIPOKCHUIA
AITFOMUHUS.

Kenezo: nonoxenue B [leppoanyeckoit cucreMe XuMu4eckux 3yementoB J1. U.
MenneneeBa, CTpOCHHE aToMa, HaXOXACHUE B Tpupoae. PU3ndecKre 1 XUMAYECKHE
cBoiicTBa xene3a. Oxcuipl, ruapokcuasl u comu xkenesa (1) u xemeza (), ux
COCTaB, CBOMCTBA U MOJyUYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMd METAUIOB M CIUIaBOB, X (DU3UICCKUMU
CBOMCTBaMH, N3YUCHHUE PE3YIFTATOB KOPPO3IUH METAILIOB (BO3MOYKHO HCIIOIH30BAHUE
BUJICOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJCUCTBHUS OKCHAA KaJIbIUS M HATPUS C
BOJOW (BO3MOKHO MCIOJIb30BaHUE BHUICOMATEPUATIOB), HCCIIEIOBAHUE CBOWCTB
KECTKON BOJIBI, MPOIIECCa TOPECHMSI JKeJle3a B KUCIOpoe (BO3MOKHO HCTIOIb30BAHIE
BHJICOMATEPHAIIOB), TPHU3HAKOB TPOTEKAHWS KAYECTBEHHBIX PEAKIMH Ha WOHBI:
MarHusi, Kajbllus, adroMuHus, ruHka, skenesa (1) u xemesa (I), memu (1),
HAOJIIOICHUE U OMTMCAaHUE MPOLIECCOB OKPAITMBAHUS TUIAMEHN MOHAMU HATPHS, Kalus
U KaibliMs  (BO3MOXKHO  HCIOJB30BaHHE BUIEOMATEPHUATIOB), HUCCIIECIOBAHUE
aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHUS W THUAPOKCHIA ITMHKA, PEIICHUE
AKCIIEPUMEHTAIILHBIX 3a/1a4 110 TeMe «BaskHeHIme MeTauibl U X COSAMHEHUSD.

XuMHUS M OKPYKAKOIIAA cpelaa

BemectBa u marepuanbl B IIOBCEIHEBHOM >KWM3HHM 4YeEJIOBEKa. be3omacHoe
WCITOJIB30BAaHNE BEIIECTB W XUMHUYECKUX peakiuii B ObITy. [lepBas momomrs mpw
XUMUYCCKUX 0XKOTaX M OTPABICHUSIX.

XVUMHUYECKOE 3arps3HEHUE OKPYKAIIIeH cpenbl (mpeaenbHas JOImyCcTUMAast
KOHIIeHTpanus BemiecTB, gaidee — [1/JIK). Poib Xumuu B pelieHHH 3KOJIOTHUYECKUX
pooIeM.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHE O0OpaslloB MaTepuaioB (CTEKIIO, CIUIaBbl METAJIOB, ITOJMMEpPHBIC
MaTepuabl).

Mesxcnpeomemmubnie ceasu

Peanuzamuss MeXnpenIMETHBIX CBSI3€M NpU HM3yYeHWH XUMUU B 9 Kiacce
OCYIIECTBJISICTCS Yepe3 MCITOIb30BaHNE KaK OOIMNX €CTECTBEHHO-HAYYHBIX TOHSTHH,
TaK W TIOHATHH, SBISIOMIMXCA CHCTEMHBIMH IS OTACHBHBIX  IPEIAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallU3, CHUHTE3, KIacCU(PUKaLUs, MEPUOAUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJIENb, IBJICHHUE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTUSI, MaTEPUAIIBI.

duznka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKIIH]I, U30TOIIbI,
PaIMOAaKTUBHOCTD, MOJIEKYJIa, ANEKTPUIECKUI 3aps, IPOBOTHUKH,
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HOJYIIPOBOIHUKY, AUAJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TENIO0, 00BbEM, arperatHoe
COCTOSIHME BEUIECTBAa, T'a3, PacTBOP, PAaCTBOPHUMOCTb, KpUCTAJUIMYECKas peméTka,
CIUIaBBI, (PU3MUECKUE BEIIMYMHBI, CIUHUIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO,
IUTaHEeTHI, 3BE361, COJHIIE.

buonorusi: ¢orocunTes, nvixanue, Ouochepa, 3KOCUCTEMa, MHHEpaIbHBIC
ya00peHusi, MUKPO3JIEMEHTBI, MAKpPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOJBI, MOJIE3HBIC
HCKOIIaeMbI€, TOILUINBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOILEro
0o0pa3oBaHMs JIOCTUTAIOTCS B XOJ€ OOy4YeHMs] XMMHH B €IMHCTBE YYEOHOW U
BOCIIUTATEIBHONW NEATEIHHOCTH B COOTBETCTBUHM C TPAJUIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH ¥ JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMU B
oOuiecTBe IMpaBWIaMd M HOPMAaMHM TOBEAECHHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00YUarOIIHUXCS.

JInaHOCTHEIE pe3yIbTaThI OTpaXKaroT TOTOBHOCTD oOyJaronmxcs
PYKOBOJICTBOBAThCS ~ CUCTEMOW  MO3UTHBHBIX IICHHOCTHBIX  OPHEHTAllUi |
paciiMpeHHe ONbITa ACITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTpHOTHYECKOT0 BOCTIMTAHMSA

[IEHHOCTHOT'O OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYpHOMY, UICTOPHUUECKOMY U
HAyYHOMY HACIEAMIO, TIOHHMAaHUS 3HAUYEHUsS XUMUYECKOW HAyKHu B JKU3HU
COBPEMEHHOTO OO0IIeCTBa, CIIOCOOHOCTH BIAAETh IOCTOBEpHOW HHpOpMammenr o
NEPEOBBIX JOCTH)KEHHUAX W OTKPBITUSIX MHPOBOM M OTEUECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPENCTaBICHUSI O COIMAIbHBIX HOpPMax W TMpaBWIaX MEKIUIHOCTHBIX
OTHOIICHUH B KOJJICKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
HOJIE3HOM, yueOHO-UCCIEe0BATEIbCKOM, TBOPUECKON U IPYTUX BUAAX JAEATEIBbHOCTH,
TFOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JESATEJBHOCTH TMpPHU  BBINOJIHEHUU
y4eOHBIX, TO3HABaTENbHBIX 3a/lady, BBIOJHEHUH XHUMHUYECKUX OJKCIEPUMEHTOB,
CO3/IaHMU y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3AaUMOIIOHUMAHHUIO M B3aUMOIIOMOIIIN
B Mpoliecce 3TON yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEJICHUE U
MOCTYIIKM CBOUX TOBapHILEH ¢ MO3UIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHYECKHE TPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pEaKIIHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pPa3BUTUSI HAyKH U COCTaBIISIOIIME
OCHOBY IJIi TIOHMMaHHS CYIIHOCTH HAy4YHOM KapTHUHBI MHUpa, MPEACTaBIECHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHS MPHUPOJBI, B3aUMOCBS3AX UEJIOBEKa C
OPUPOAHON CPEAO, O POJIM XUMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABATENIbHBIE MOTHBBI, HANpaBJIECHHbIE Ha TOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIC UIsI OOBSICHEHHS HAOII0aeMbIX IPOIIECCOB U SIBJICHHUIA,
MO3HABATENbHOM, MH()OPMAIIMOHHOW W YHMTATEIbCKOM KYJIbTYphl, B TOM YHCIE
HABBIKOB  CaMOCTOATENBHOM paboThl ¢ y4yeOHBIMM TEKCTaMH, CIPABOYHOU
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JUTEPATypoO, JOCTYNHBIMU TEXHUYECKUMHU CpPEICTBaMU  HH(OPMALMOHHBIX
TEXHOJIOTHH;

MHTEpEeC K OOYUYECHHMI0O U TMO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTB K CaM000pa30BaHUI0, MPOEKTHOW M UCCIIEI0BATEIbCKON IEATEIbHOCTH,
K OCO3HAaHHOMY BbIOOPY HalpaBJIE€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHHUE EHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 3J0pOBBI 00pa3 KH3HU, OCO3HAHUE MOCIEACTBUM M HENPHUITHE
BPEIHBIX  MPUBBIYEK  (YHNOTPEOJICHHsS]  QJKOrojisl, HApKOTHKOB, KypeHHS:),
HEOOXOAUMOCTH  COOJIOJEHUS] MIpaBWJl  0€30aCHOCTM MpH  OOpallleHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peabHOM KU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUUYECKOMY M3YHYEHHUIO podeccuil U TpyJa pa3IMdyHOTO poja,
YBOXXEHUE K TPYAY U pe3ysibTaraMm TPYIOBOHM JIEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HaHUN 110 XMUMUU, OCO3HAHHBIN BHIOOP MHIMBUAYAIbHON
TPACKTOPUM TPOAOKEHUS 00pa3oBaHUsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XWMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW
MPO(PECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJIalTHPOBATHCA B MPO(decCHOHABHOM cperie;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU LIeNecO00pa3HOe OTHOUIEHUE K MPUPOJIe KAaK UCTOYHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAHUE IIEHHOCTU 3J0pPOBOTO H
O0e3zonmacHOro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(¢u3znyeckoMy U TCUXMYECKOMY 30pPOBbIO, OCO3HAHHWE LIEHHOCTU COOJIIOJICHUS
npaBuJl OE30MAaCHOTO MOBEAEHUS pU paboTe C BEIIECTBAMHU, a TaKKe B CUTyalUsX,
YIPOKAIOIINX 3I0POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSATh 3HAaHUS, MOJydaeMmble NMpPHU W3YYEHUH XUMUHU, IS
pelIeHusl 3a7a4, CBSI3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJBTYpPBl, OCO3HaHUS  TJ00aIbHOIO  XapakTepa
HKOJIOTMYECKUX MpOOJeM M MyTel MX peUIeHHs MOCPEICTBOM METOAOB XHUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B ITIO3HABATEILHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaMETHBIX PE3YJIbTATOB  BBIAEISIOT 3HAYUMbIE  JUIS
(opMUpPOBaHUS MUPOBO33pPEHUS OOILEHAYUYHbIE TOHATUS (3aKOH, TEOPHsI, IPHUHIIHII,
runoresa, (axkT, cUCTeMa, MpPOLECC, OHKCIEPUMEHT M JIpyroe.), KOTOpbIE
UCIOJb3YIOTCS B E€CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEAMETax U MO3BOJSIOT Ha
OCHOBE 3HAHMU M3 ITHX MPEeIAMETOB (HOPMHUPOBATH MPEICTABICHHE O MEIOCTHOU
HAyYHOM KapTHHE MHpa, U yYHHUBEpCAlbHbIE yueOHbIE NEHCTBUS (MO3HABaTENbHBIE,
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KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpble oOecneynBaroT GOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYILECTBICHUIO Y4YEOHOM
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUSl HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XHMHUYECKHX MOHATHH (BBIICTATH WX XapaKTEepPHBIC
MPU3HAKW, yCTAHABJIMBATh B3aWMOCBSI3b C JAPYTHMMH TOHSTHUSIMH), HCIOJIb30BaTh
MOHATHUS JJIT OOBSICHCHHUS OTIEIbHBIX (DaKTOB W SIBJICHWH, BHIOUpPATh OCHOBAHHS U
KPUTEPUH I KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB W XUMUYECKUX PEaKIIUd,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKAY OOBEKTaMU H3YUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHHUS (MHAYKTHBHBIC, NCTyKTUBHBIC, IO AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TIPUMEHSATh B TIpollecce TMO3HAHWS TOHATUS (IpPEIMETHbIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOJIb3YEMbIE B XUMHH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMBIE B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ DJIEMEHTAa), XHUMHUYecKas QopMyna Hu ypaBHEHHUE
XUMUYECKON peaklui — TP PEIICHUH Y4eOHO-TIO3HABATENBHBIX 3a/1ad, ¢ YIETOM
OTUX MOJICTBHBIX TMPEICTABICHUN BBIABIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC
NPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XMMHYECKUX PEaKIIHil,
BBIIBIIATH  OOIIME  3aKOHOMEPHOCTH, NPHYUHHO-CJICACTBCHHBIC  CBS3U M
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUS:

YMEHHUE WCIOJIb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUA, & TAK’KE€ B KQUECTBE OCHOBHI I (POPMUPOBAHUS TUIOTE3bI TIO MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NPHOOPETCHUE ONbITa IO IUIAHUPOBAHWIO, OPTAHM3AIMd W IPOBEIACHUIO
VYCHHUYECKUX JKCIIEPUMEHTOB, yMeHHWEe HaOmogaTh 3a XOJIOM  IpoIlecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 pPe3ysbTar, (opMymupoBaTh O00OOIIEHUS H
BBIBOJIBI TIO pe3yibTaTaM MPOBEIEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET O
npoJieIaHHoN padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpPATh, aHATM3UPOBATH W HWHTEPIPETUPOBATH HWH(OpMAIUIO
Pa3TUYHBIX BUAOB M (HOPM TPEACTABJICHUS, MOTYYaeMYyI0 W3 Pa3HbIX HMCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAS JIUTEpATypa XUMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcbl UHTEepHETA), KPUTHUECKU OLEHHWBATH MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uHpopMaluio;

YMEHUE TPUMEHATHh PA3TMYHbIE METOABl W 3aMpOChl MPH TOUCKE W O0TOOpE
nHDOpMAIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHCHUS
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y4eOHBbIX U TMO3HABATEJBbHBIX 3a]a4 ONPEACIEHHOIO TUIIA, MPUOOPETEHUE OIbITA B
o0NlacTH  HMCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3IMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (OpMY MpencTaBiIeHHUs WHGOPMALUU U
WUIFOCTPUPOBATh pEIlaeMble 3aJadyd HECIOXKHBIMU CXEMaMH, JuarpaMMaMH,
IpyruMu popmMamMu rpadKu U UX KOMOWHALMSIMU;

YMEHUE MCIOJb30BaTh W AaHAJIM3UpPOBaTh B Ipolecce y4yeOHOH H
HCCIIEIOBATENIbCKON JESITeIbHOCTH HWH(OPMALIMIO O BIUSHUU TPOMBIIIICHHOCTH,
CEJIbCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHOU CPEIbI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIe 1eHCTBUS:

YMEHUS 3a]1aBaTh BOIMPOCH (B X0j€ auanora u (WiM) JUCKYCCUH) MO CYIIECTBY
obcyxnaemMoil  TeMbl, (OPMYJIHpPOBaTH CBOM  MPEIJIONKEHUS]  OTHOCUTEIHHO
BBIIIOJIHEHHSI IPEJVIOAKEHHOM 3a7a4H;

YMEHHUSI  TPEICTABISATh  MOJYYEHHBIE  pe3yJIbTaThl  IO3HABATEIbHOMU
NEATEIIbHOCTA B YCTHBIX U MUCHbMEHHBIX TEKCTAX; JAENAaTh MPE3EHTALUIO PE3YyJIbTATOB
BBITIOJIHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOTrO OMbITa, J1A0OPATOPHOM
pabOTHI 1O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUs y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MIO3HABATEJIbHON U HUCCIIEIOBATEIBCKON NEATEIbHOCTH MPU PEIICHUH BO3HHKAIOIINX
npobsieM Ha OCHOBE YyuéTa OOMMX MHTEPECOB U COIVIACOBAHUS MO3ULIMNA
(oOcyxieHrs, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IITYPMbI», KOOPAUHALIMS COBMECTHBIX
NEeWCTBUM, OMpeNesICeHe KPUTEPUEB MO OILEHKE KayeCTBa BBHIMOJHEHHOW pabOThI U
TIpyTHE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITENIbHO ONPENENATh LEeNUu JESITEIbHOCTH, IUIAHHPOBATD,
OCYUIECTBJISITh, KOHTPOJMUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTh, BbIOMpaTh Hanbosee 3()PEeKTUBHBIE CIOCOObI pelIeHUs YYEOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATh
MPEUIOKEHHBIM  QITOPUTM  JIEMCTBUM TIPU  BBINIOJHEHUM 3aJaHUW C  YYETOM
MOJIyYCHHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJIECHHON LEeNH, YMEHHE
UCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IIPE1JIaraéMbl€ B YCIOBUU 3aJIlaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMETHBIX pe3ylbTaTOB IO OCBOEHHUIO  0053aTEIBHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOM (denepanbHON pabodelt Mporpammoi,
BBIJICJIIIOT: OCBOEHHBIE OOYYaloOIMMKCS HAay4YHbIE€ 3HAHHS, YMEHUS U CIHOCOOBI
NEeNCTBUM, crienuduyueckue aJsi MpeAMETHON 001acTu « XUMHUSDY, BUIBI IEATETbHOCTH
MO0 TOJYYEHHI0 HOBOTO 3HAHHWA, €ro WHTEepIpeTaluyd, IpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.
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K xoniy oOyuenust B 8 kj1acce nmpeIMeTHbIE Pe3ybTaThl HA 0OA30BOM ypOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX TOHSITHUH: aTOM, MOJIEKYJa,
XUMHAYECKUN DIJIEMEHT, IPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJ/HAS), BAJIEHTHOCTh, OTHOCHUTENbHAS aTOMHas U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J0Jisl XMMHUYECKOr0 3JIEMEHTa B COCJIUHEHHH, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHWE, COJb, JJIEKTPOOTPULATENIBHOCTD, CTEIIEHb
OKHCJICHMS, XUMUYECKasi peakius, KilacCuPuKaius peakiuid: peakiuu
COCIMHEHHUSI, PEAKIIUK PA3JIOKEHUsSI, PEAKIIMK 3aMEIICHUs, peaKkIuu oOMeHa,
9K30- M DHIOTEPMUYECKUE PEAKIUHU, TEIIoBOM 3 eKT peakuuu, Sapo
aToMma, JJIEKTPOHHBIM CJOM aToma, aTOMHas OpOuTadb, paguyc arToma,
XUMUYECKasi CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJCHTHAs CBS3b, MOHHAS
CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBasl J0JIs BEIIeCTBa (MPOIEHTHAs
KOHIIEHTpAIHs) B pacTBOPE;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX MOHITHH U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAILICHUIA;
HCIIOJB30BaTh XUMUUYECKYI0 CUMBOJIMKY JJIsI COCTaBJIEHUS (POPMYJT BEIIECTB
Y YPaBHEHUN XUMUUYECKUX PEAKIINN;

OTpENENATh BAJICEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTEIEeHb OKUCJICHHUS 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, TPUHAJIC)KHOCTh
BEIIECTB K OMNPEACIEHHOMY KJIacCy COeAMHEHUW 1o ¢opmysiaM, BHUJT
XUMUYECKOW CBsI3W  (KOBAJIGHTHAasT W HMOHHAs) B HEOPTAaHMYECKUX
COEIMHEHUSAX;

packpeiBath cmbicn  I[lepuoamueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh TOHUMAHHUE TIEPUOJAMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX IMojoxkeHusi B llepuoguyeckoil cucrteme,
3aKOHOB COXpPAaHEHUsI MAacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTajIpo;

OMHCHIBATh M XapakTepuzoBaTh Tabimunyio Gopmy Ilepuoguyeckoit
CHUCTEMbl XMMUYECKHUX AJIEMEHTOB: Pa3inyaTh MOHATHUS «TJaBHAs MOJArPYIIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», Maneie u Oosbline
MEePUOJIbl, COOTHOCHUTH OOO3HAUEHHUS, KOTOpPbIE HMEIOTCS B TabIuUIe
«Ilepuoguueckass cucreMa xumudeckux syemeHToB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsan sapa, odllee YKCIIO JIEKTPOHOB M paclpeselieHue uX Io
AJIIEKTPOHHBIM CJIOSIM);
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KJIaCCU(PUIMPOBATh XUMUYECKUE DIIEMEHThl, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYacTBYIOIIMX B PpPEaKIHU
BEIIECTB, [0 TEIJIOBOMY 3D PeKTy);

XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMyYHBIX KJIAcCOB, MOATBEpPKAas ONUCAHHE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKaHUS XUMHUYECKUX TMpEBpalleHud B
Pa3IMYHBIX yCIOBUSIX;

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOIO JJIEMEHTa 10 (opMmysie COeAUHEHUs,
MacCOBYIO JIOJIF0 BEILIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI MO YPABHEHUIO
XUMHAYECKON PEAKLINH;

OPUMEHATh OCHOBHBIE OINEPALlMU MBICIUTENBHON JEATEIBHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTU3aIuoo, KiIacCU(UKAIINIO,
BBISIBJICHUE TNPUYMHHO--CJICJACTBEHHBIX CBSI3€d — i1 WU3Y4YEHHUsS] CBOICTB
BEIIECTB M XMMHYECKHUX PEaKINid, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— HabmoaeHne, U3MepeHne, MOJICIMPOBAHUE, JSKCIIEPUMEHT (pEaNbHbIN |
MBICJICHHBIN );

CJIeIOBaTh MpaBUjIaM MOJIb30BaHUS XMMHUYECKOIN MOCYN0H U J1abopaTOPHBIM
o0opyOBaHMEM, a TakKKe IpaBuiaM oOOpalleHus C BellecTBaMU B
COOTBETCTBUM C HMHCTPYKIIMSIMH TIO  BBITIOJHEHUIO  J1aO0OpaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYCHHIO U COOMPaHUIO0 ra3000pa3HBIX BEIIECTB
(BoOpoa M KHCJIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMNpeAeTEHHON
MaccoBOM J0Jiell pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATb M IPOBOAUTH
XUMHUYECKHAE OSKCIIEPUMEHTHI IO PACIO3HABAHWIO PACTBOPOB IMIENIOYCH H
KHUCJIOT C MOMOIIbIO MHAUKATOPOB (JaKMycC, (peHON(TaIenH, METUIIOPAHK U

TpyTHE).

K xonity oOydenus B 9 kjiacce mpeIMETHBIE PE3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICIT OCHOBHBIX XUMUUYECKUX TTOHSATUN: XUMUYECKUHN 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, BAJEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCJIEHUS,
XUMUYECKash peaKIlusl, XUMHIECKasi CBsI3b, TEIJIOBOU (P dEKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, pacTBop, ANEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOJIUTHUYECKAS AUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3arop,
XMMUYECKOE paBHOBecHe, oOpaTUMble U  HeoOpaTUMblE  pEaklUH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH, OKUCIUTEb, BOCCTAHOBUTED,
OKHCJICHUE W BOCCTAHOBJICHHE, aJJIOTpONHs, aM(OTEepHOCTh, XUMHUYECKas
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CBA3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs), KpUCTAJUIMUECKasi pemeTKa,
KOPPO3Usl METAJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM pPEaKUuH, MPEIeTbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMUYECKUX TMOHSITHH U
IPUMEHSTh 3TH OHATHUSA IPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJiIeHUS (OpMYI BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIINM;

ONPENENIATh BAJECHTHOCTh U CTENEHb OKHUCJICHUS XMMUYECKUX 3JIEMEHTOB B
COCMHEHUAX  Pa3IMYHOTO  COCTaBa, [MPHUHAIJIEHKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy CO€MHEHUN 1o ¢hopmysiaM, BUJI XUMHUUECKOU CBA3U
(koBaJieHTHAsi, UOHHAs, METAUIMYECKas)) B HEOPTaHUYECKUX COCAMHECHUSX,
3apsii MOHA TI0 XUMUYECKOU (hopmyJie, XapaKTep Cpelibl B BOJHBIX PACTBOpax
HEOPraHUYECKUX COCTUHEHUM, TUM KPUCTATIMYECKOU PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMmbich llepumoamueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHHE: OIHUCHIBATH U  XAPaKTEPU30BaTh
tabnuunyto Qgopmy Ilepronnueckoil cCUCTEMbl XUMHYECKHUX DSJIEMEHTOB:
paznuyaTh TMOHATUA «rjaBHas mnoxarpynmna (A-rpynma)» ©u  «1oOo4Has
noarpynmna (b-rpynma)», Mansie uW OONBIINE TEPUOIBI, COOTHOCHUTH
0003HauYeHHUsA, KOTOPbIE UMEIOTCSI B TIEPUOIUUECKON TAOJUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XHMHMUYECKUX DJIEMEHTOB (COCTaB M
3apan  Aapa, oOIIee YHCIO DJIEKTPOHOB U paclpelereHue HuX 10
AJIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTH B HU3MEHEHHUU
CBOWCTB 3JIEMEHTOB M HX COCIMHEHUW B MpeAesiax MallbIX IMEPHOJIOB M
[JIABHBIX MOJTPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYECKHE BEIECTRA,
XUMUYECKHEe peakiuu (M0 4YHCIYy M COCTaBy YYacTBYIOIIUX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3(P(hEKTy, MO HU3MEHEHHUIO CTETCHEH OKUCICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME U Chenupuueckue XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKJas OINHUCAHUE
npuMepaMu MOJIEKYJSIPHBIX W HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIINM;

COCTaBJIATh YPABHEHHUSI SJIEKTPOIUTUYECKON AUCCOUALINH KUCIIOT, IIeJI0Yei
U COJICH, TMOJHBIE W COKpPAIIEHHbIE YpaBHEHUS pPEaklMii MOHHOTO OOMEHa,
YPAaBHEHHS PEAKIUi, MOATBEPKAAIOMINX CYLUIECTBOBAHUE TIE€HETHYECKON
CBSI3U MEXKJ1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA,
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IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUSI XMMHUYECKUX TMPEBpAlICHU B pa3IuYHbIX
YCIIOBHSIX;

BBIYHMCIISITh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO »3JIEeMEHTa 1o (opmylie CoequHEHUs,
MacCOBYIO JIOJIO BELIECTBA B PacTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOUN pEaKIInu;

cOOMI0/IaTh TIPAaBWIIA TTOJIH30BAHUS XMMHYECKOW MOCYION W Ja0OpaTOPHBIM
obopynoBaHueM, a TakKe TMpaBuia oOpalleHus C BEIIeCTBAaMH B
COOTBETCTBUM C HHCTPYKIUSMH TIO  BBIMOJHEHHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB O MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(amMMmaka u yriieKucliioro rasa);

MIPOBOJIUTH PEAKIIUU, TTOATBEPIKIAIONTNE KAaYECTBEHHBIN COCTAaB Pa3IMYHBIX
BEIIECTB: pPAaCMO3HABaTh OMNBITHBIM NYTEM XJIOpPUI-, OpPOMHI-, HOIU-,
kapOoHat-, Qocdar-, cuiukar-, cyiabhar-, TUAPOKCHI-UOHBI, KATUOHBI
aMMOHHUSI ¥ HMOHBl M3YYECHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOIHBIX
pacTBOpax HEOPTAaHUICCKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTIEPAIMHA MBICIIUTEILHON ACATEIHPHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, 0000IICHNE, CUCTEMATH3AINIO, BBISBICHHUE MPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JUIsl M3YyYEHUSI CBOMCTB BEIIECTB M XWMHUYECKHUX
peakIuii, eCTEeCTBEHHO-HAyYHbIE METOJbl IIO3HAHWS — HaAOJIOJCHHUE,
U3MEpPEHHE, MOACIINPOBAHUE, SIKCIIEPUMEHT (PEaabHbI U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
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8 KJIACC
KoandecTBo 4acoB
Ne HaumeHoBaHuUe pa3iesioB u DJieKTpoHHbIE (I (POBHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM MPOrpaMmMbIl Bceero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMusg — BakHas 00/1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yenoBeKa
BertecTBa 1 XUMH4ecKue bu6nmoreka [JOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢c
Hroro no paszneny 20
Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoa. ITonsitie 00 5 bubnnoreka [JOK
' OKCHUIAX https://m.edso00.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax u 3 1 bubmuoreka [IOK
' COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmuorexa [JOK
' OCHOBaHUX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCChl bu6mmorekxa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 30

Paznen 3. llepunoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 371eMeHToB /1. . MenaesieeBa. CTpoeHue aToMoOB.



https://m.edsoo.ru/7f41837c
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XumMuuyeckasi cB3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHDBIE peaKknuu

23

Ilepronnueckuii 3aKOH U

31 [lepuoauueckast cucrema 7 bubmumoreka [IOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHHE aToMa
Xumudeckas CBI3b.

3.2 OKHCIIHTEIIBHO- 8 bubmmorexa LIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
bubmuorexa [JOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmoreka LIOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
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9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nea 1. BemecTBO U XuMH4YecKHe peakiun
[ToBTOpenue u yriyoneHue 3HaHUN Bbu6mmotreka [JOK
11 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmmnoreka HOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmast XxapaKTepPUCTHKA XUMHUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYHIIBL £-ep https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 bbmmorexa [JOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 bubmorexa [JOK
' . TPYITIBL. pos https://m.edsoo.ru/7f41a636
KPEeMHHUHN U UX COCTUHECHUS

24
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Hroro no pazaeny 25
Pa3znea 3. Merajliibl M X COeTHHEHHUS
. bub6nmoreka [IOK
3.1 Obume caoiicTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Paznen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KH3HH Y€I0BEKA 3 bubmorexa LIOK
' m P https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE Bpems 3 bubmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoJunuyecTBo yacoB JlaTa DJIeKTPOHHBIE
Ne Tema ypoka KonTpoas Ipakrnuyec [ara 1o uHppoBLIe
n/n Bceero HbIE KHe msydenusi  dakry o0pasoBaTeJbHbIE
padoThI padoThI pecypcbl
1 IIpeamer xumuu. Poiab XMMUU B KU3HA 1 02.09 bu6mmoreka [IOK
yeJjoBeka. Tesa U BelmecTsa ' https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 06.09 https://m.edsoo.ru/f0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paloThI B 1a00paTOPUU U PUEMBI bubnnorexka [JOK
3 1 09.09
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1 13.09
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padborta Ne 2 «Paznenenue
5 cMecei (Ha puMepe OYHCTKU 1 16.09 bubmmorexa [JOK
. pHUMeEp ' https://m.edsoo.ru/ff0d28c8
MTOBapEeHHOM COIH)»
bubmuorexa [JOK
A 1 20.
6 TOMBEH MOTICRYITHL 0.09 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE IIEMEHTBI. 3HAKU bubnmoreka [JOK
7 1 23.09
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
IT 1 27.
8 POCTRIE 1 CHONHRIC BeMmectsa 09 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 04.10 bubnmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.
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https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK
10 Xumuueckas popmyia. BaaeHTHOCT 07.10 https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX DJIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11 11.10
OTtHocuTeNnbHAS MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOT0 3JIEMEHTa B 14.10 bubmuorexa [JOK
COCTMHEHUT ' https://m.edsoo.ru/ffod350c
13 KomuuectBo BemectBa. Mousib. MousipHast 18.10 bubmuorexa [JOK
macca ' https://m.edsoo.ru/ff0d5230
14 DOU3nYeCKre U XUMUUYECKUE SIBIICHUS. 2110 bu6mmoreka [IOK
XHUMHUUYECKas peaKkus ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUs MPOTEKAHUS bubnuoreka [IOK
15 . 25.10
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAacChl BELIECTB. 08.11 bubnmnoreka [JOK
XHUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
BerancneHus Komm4ecTBa, Macchl
17 BEIIIECTBA 10 YPAaBHEHUSM XUMHUYECKHUX 11.11 bubmorexa HOK
n . P ' https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmsi XuMHUuecKux peakimi
18 (coemuHeHUsI, pa3IOKEHUS, 3aMEIICHHUS 15.11 bubmmorexa LOK
P ’ ’ ' https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukKIoneauct. O6o0eHne 1 18.11 bubmmorexa [JOK
t AT, Hul ' https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel mo reme 29 11 bubnuoreka [IOK

«BemecTBa U XUMUYECKUE PEAKLIUM

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
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BOSIIYX — cMech ra3oB. CocTaB BO3ayXa.
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bubmuorexa [JOK
21 K — 25.11
HCIOPOAL = STIEMEHT 1 IPOCTOe https://m.edsoo.ru/ff0d448e
BenrectBo. O30H
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS 29.11 bubmorexa LIOK
poAa (peartt ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOpl MostydeHus: KUCI0po/ia B
23 1abopaTopuu ¥ MPOMBIIIIICHHOCTH 02.12 bubmmorexa LIOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TemmoBoit 3¢ (HeKT XUMUIECKOH peaKIIvH,

24 MIOHSTHE O TEPMOXUMHUYECKOM 06.12 bubnuoreka [IOK
YPaBHEHUH, 3K30- U SHAOTEPMUUYECKUX ' https://m.edsoo.ru/ff0d4790
peaKknusx
TonnuBo (Hed Tk, Yroib U MeTaH).

25 3ar HSHGI—EHG(II;OS yTa CTIIOCOOBI lro 09.12 bubmmorexa LIOK

P R, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuueckas pabora Ne 3 mo Teme
26 «[Tony4yenne u coOupaHue KHCIOpoIa 13.12 bu6mmorexa LIOK
i . p poaa, ' https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €ro CBOMCTBY

97 Bomopon — anemeHT u npoctoe 16.12 bubnnorexa [JOK
BelecTso. HaxoxaeHnue B nmpupoje ' https://m.edsoo.ru/ff0d4ddo
dusnyeckre 1 XUMUIECKHE CBOMCTBA bubnmnoreka [JOK

28 20.12
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 [ToHsiTHE O KUCIOTAaX U COJAX 23.12 https://m.edsoo.ru/f0d50d2

30 CriocoOsI oTydeHust BOAOPOa B 97 12 bubnmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0
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[IpakTrueckas padota Ne 4 o Teme

29

31 «ITonydenue u coOupanue Boaopoa bubmmorexa [JOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
39 ModsipHblii 006EM ra30B. 3aKOH bubmumoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienns o0néMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero N3BECTHOM bubmmorexa [JOK
n n Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brruucnenus 00bEMOB ra3oB 110
34 ABHEHHIO PEAKIIMM Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachimeHHbIe 1
37 Helfacm epHHme paCTBO Bl MaIcLI:OBas[ bubmmorexa [JOK
0 pactBopaL https://m.eds00.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
IIpakTuyeckas pabora Ne 5 o Teme
38 «[IpuroroBieHne pacTBOpoB ¢ bubmuoreka [IOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas pabora Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KiIacCupUKaIUs, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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KHCJIOTHBIX, OCHOBHBIX 1 aM(bOTCpHBIX
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https://m.edsoo.ru/ff0d664e

OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnorexa [HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmuorexa [JOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edso00.ru/00ad9474
ITpakTryeckas pabora Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3374 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnyeckas cBA3b MEXKIY Ki1accaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O0o0mIeHre M cucTeMaTH3aIys 3HaHUH https://m.edsoo.ru/00adach?
KonTponbnas padora Ne3 o teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [OK
o https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[lepBbie NOMBITKU KJIaCCUPUKATUU
51 XUMHUYECKUX 37ieMeHTOB. [TonsTre o bubmmorexa LIOK
https://m.edso0.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
52 [lepuonnueckuii 3akon u [lepuoanueckas bubnmoreka [JOK



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
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

cHCTeMa XUMHUYEeCKuX snemMeHToB /. 1.
Meunneneena
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https://m.edsoo.ru/00ada52c

53 [Tepuoapl, rpymmsL, 1O, TTbI bubmmorexa [JOK
PHOIBL, TPYHIRL HOMPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CoCcTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
. bubmuorexa [JOK
95 aToMoB 35ieMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOT0 AJIEMEHTa
56 0 €ro noJioxeHuto B [leproanueckon bubmmorexa [JOK
PHOA https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BUTHA HAyKH U npakTuku. 1. 1. bubnuoreka [IOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
IpaXTaHuH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnoreka [JOK
58
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 nu
OFHAI XIMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TCTCHb OKHCICHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK



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
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peakuun https://m.eds00.ru/00adb076

bubmumoreka [IOK
64 OxucanTenu 1 BOCCTAaHOBUTEIU 1 https://m.e dsooLFru 100adb076

65 KontponsHas padora Ne4 o reme 1 bu6mumoreka [IOK
«Ctpoenue aroma. XUMUYECKasI CBSA3b https://m.edsoo.ru/00adb486

66 PezepHbiit ypok. O6o0mieHne 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6o011eHUE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2

68 PezepBHblit ypok. O6001eHne u 1 bubnnorexka [HJOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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9 KJIACC
KoJunyecTBO 4acoB Hara JIeKTPOHHbIE
Ne aTra o nudpoBLIe
Tema ypoka Kontposbubie IIpakTuueckue A op
n/n Bcero H3Y4YeHH S dakry o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3aKoH.
1 [Iepnoanueckas cucrema 1 03.09 bubnuoreka [IOK
XMMHYECKHUX 37IEMEHTOB [I. ' https://m.edso00.ru/00adb59e
H. MenpaeneeBa
3aKOHOMEPHOCTH B
9 W3MEHCHUU CBOICTB 1 04.09 bu6mmoreka [JOK
XAMHYECKHUX 3JIEMEHTOB ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKJIaTypa 1 10.09 bubmorexa HOK
P ' https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB
Buael xumuueckoi CBsA3U U
4 THUIBI KPUCTATNITMYECKUX 1 11.09 bubmorexa LHOK
i p ' https://m.edsoo.ru/00adbac6
pemeETOK
Kontponbnas pabora Nel mo
teMe «lloBTOpeHue u
5 yri1yOiieHre 3HaHUu | 1 1 17.09
OCHOBHBIX pa3fesioB Kypca 8
KJ1acca»
Knaccudukanmst Eub OK
6 XUMHUYECKHUX PEAKIIHA 10 1 18.09 nosmmorexa I1

PAa3JIMYHBIM IIpU3HAKAM

https://m.edsoo.ru/00adbch0



https://m.edsoo.ru/00adb59e
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ITonsarue o CKOpOCTH
XUMHYSCKOM pPEaKuu.
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bu6mmoreka [IOK

7 24.09
IToHsaTHe 0 TOMOTE€HHEIX U https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEAKIIHIX
[MoHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,

3 BIIUSFOIIME HA CKOPOCTh 95 09 bu6mmoreka [IOK
XUMHYECKON peakiuu u ' https://m.edsoo.ru/00adc28c
IIOJIOKEHNE XUMUYECKOTO
paBHOBeECHS
OxucnurensHo-

9 BOCCTAHOBUTEIbHBIE 01.10 Bubmorexa ITOK

' https://m.edsoo.ru/00adcade
peaxiuu
Teopust 2NEKTPONIUTHYECKON

10 ncconuanuu. CUILHBIE U 02.10 bubmmorexa LHOK
A HHATLIH. ' https://m.edso0o.ru/00adcd68
CI1a0bIe ANEKTPOIIUTHI

11 WNonnsle ypaBHEHUS 08.10 bubnnorexka [JOK
peaknuit ' https://m.edsoo.ru/00add448
XMUMHYECKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAHHUH B CBETE BuG 10K

nOJIHoTEKA

12 [IpEACTABIIEHUI 00 09.10

el . https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
TUCCOLIAINHT
XUMHUYECKHE CBOMCTBA
COJIEH B CBETE BuG OK
5 nOINOTEKA
13 MpeACTaBICHUI 00 15.10 1

AJIEKTPOJIUTHUECKON
JUCCOLIMAIIUU

https://m.edsoo.ru/00add8b2
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. bu6mmoreka [IOK
14 IT 16.10
OFITHE O THAPOIHSE coter https://m.edsoo.ru/00add9d4
15 O06o06meHNE U 99 10 bubmuorexa [JOK
cUCTeMaTH3alus 3HaHUH ' https://m.edsoo.ru/00addd12
[TpakTudeckas padora Ne 1. Eub 10K
noIMoTeKa
16 «Pemenne 23.10 https://m.edsoo.ru/00addbfa
9KCTIICPUMEHTAIBHBIX 33729
KonTtponpsHas padora Ne2 mo
17 TeMe «DJIEKTPOIUTHYECKAS 05.11 bubnnorexa [HOK
IUCCOLMAIMI. XUMUYECKUE ' https://m.edsoo.ru/00addecQ
pPEaKIMK B PaCTBOPax»
OO0mas xapakTepuCcTHUKa
18 ranI(I)IreHOBp XI/IMII)/IIIGCKI/IG 06.11 bubmorexa HOK
. ' ' https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MIpUMEPE XJI0pa
XnopoBogopoa. ConsiHast
KUCJIOTa, XUMUYECKHE bu6mmoreka [JOK
19 . 12.11
CBOICTBA, MOJTYyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuyeckas padora Ne 2
no teme «llonmyuenue bubmuoreka [IOK
20 . 13.11
COJISTHOM KUCJIOTBI, U3y4YEHHUE https://m.edsoo.ru/00ade348
€€ CBOMCTB»
Beruucnenus no
YPaBHEHUSAM XUMHUYECKHUX bubnuoreka [IOK
21 . 19.11
peakiui, eCiu OOUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepucTHKa 20.11 bubnnoreka [HOK

a51eMeHTOB V|A-Tpynbl

https://m.edsoo.ru/00ade64a
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AJnnoTponHbie
MOJIU(PUKAIIIH CEPBI.
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bu6mmoreka [IOK

23 Haxoxnenue cepol u e 26.11
A N p https://m.edsoo.ru/00ade64a
COCTMHEHUH B PUPOJIC.
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/1, CTPOCHHE,
24 Q)quqecxllze u XI/III:/II/I‘ICCKI/IC 27.11 bubmorexa HOK
. ' https://m.edso0.ru/00ade802
CBOICTBa
Oxkcuppl cepsl. CepHast
KHUCTI0Ta, GPUBNYECKUE U bubnuorexa [JOK
25 . 03.12
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
pUMEHEHUE
XHUMHUYECKUE PEAKIINH,
JIeXKAaIIe B OCHOBE
IPOMBIIIJICHHOTO CI10c00a
26 MOJIYYEHUS] CEPHOU KUCIIOTBI 04.12 bubmorexa HOK
i P ' ' https://m.edsoo.ru/00adec8a
XUMHYECKOe 3arpsi3HeHUe
OKPYXKArOIIeH Cpebl
COCJTHHEHUSIMU CEPBI
97 Beruucnenue maccoBoil 1onu 10.12 bu6mmorexa [IOK
BBIX0/1a IPOJYKTA pEaKuu ' https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTHKa
371eMEeHTOB V A-TpyYIIIIHI.
28 A30T, pacipocTpaHEHUE B 11.12 bubmorexa HOK
» pacpocTp ' https://m.edsoo.ru/00adeeab
npupoze, Gu3nvecKue u
XHMHYECKHUE CBOMCTBA
AMMHaK, ero ¢hpu3HYECKUe U bubanoreka [JOK
29 ¢ 17.12 nosmotexa I

XHMMHYECKHE CBOMCTBA,

https://m.edsoo.ru/00adf004
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IMOJIYYCHHUE U ITPUMCHCHHUEC
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[IpakTuueckas padora Ne 3
1o reme «llonyyenue

bubmuoreka [JOK

30 18.12
aMMHaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»
A30THas KucoTa, eé BuG 10K

noIMoTeKa

31 24.12
q)mf[ HICCITHE H XHMITTCCKHe https://m.eds00.ru/00adf306
CBOICTBA
Hcnonb30BaHre HUTPATOB U
COJIEW aMMOHHS B KA4ECTBE

39 MUHEPAIbHBIX YI0OPEHHIA. 95 12 bubnuoreka [IOK
XUMHYECKOE 3arpsA3HEHNE ' https://m.edsoo.ru/00adf518
OKPYKaIOIIEH Cpebl
COCIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa

33 (V) u pocdopnast kucora, bubnuoreka [IOK
bu3nYecKue 1 XUMHIECKIE https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIy4EHUE
Hcnons3oBanue pochatos B
KaueCTBE MHHEPATBHBIX

34 oOpeHwmit. 3arps3HeHHe bubmorexa HOK
YROOP N P https://m.edso00.ru/00adfc20
TIPUPOHOHN CpeIbI
dbocdaramu
Yruepon, pacpocTpaHeHHE

35 B I I/Ip oﬂ ep Q)anqefxne u bubmmorexa [JOK

PHPOJIE, . https://m.edsoo.ru/00adfd9c

XUMHUYECKHE CBOMCTBA

36 Okcuabl yraepojaa, ux bubnnoreka [HOK

¢du3nueckre 1 XUMHUYECKHE

https://m.edsoo.ru/00adfebe
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CBOMCTBA. DKOJIOTHUYECKHE
po0JIEMBbI, CBSI3aHHBIE C
okcuoM yriepoaa (1V)

38

37 YronbHas KUCIOTa U €€ Coln bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[TpakTiueckas pabora Ne 4
no teme "[lonyuenue
38 YIJIEKUCIIOTO Ta3a. bubmmorexa [JOK
https://m.edsoo.ru/00ae027e
KadecTBenHas peakius Ha
KapOoHaT-roH"
[TepBoHaYaIbHBIC TTOHATHS
39 00 OpraHMYecKuX BelIecTBaX bubnnorexka [JOK
KaK O COeIUHEHUIX https://m.edsoo.ru/00ae054e
yriaepojaa
40 KpemHuii u ero coequHeHus bubmorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
Pemenue
41 HKCIIEPUMEHTAJIbHBIX 3a7a4 bubnmoreka [JOK
o TeMe «Baxnenmue https://m.edso0.ru/00ae0bf2
HEMETaJUIbl U UX
COCTMHECHUS
KonTtponsHas padora Ne3 mo
42 TeMme «Baxueiimme bubmuorexa [JOK
HEMETAIUTBI U UX https://m.edsoo.ru/00ae0e18
COCTMHCHUS
43 OO01mas xapakTepucTHKa bubnnoreka [HOK

XUMHUYCCKUX DJICMCHTOB —

https://m.edso0.ru/00ae103e
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MeTaJuIoB. MeTamnyeckas
CBsA3b U METAlJINYCCKas

KpUCTAJJINYECKasl pelIéTKa.

dusnueckue cBoiicTBa
METAJLJIOB

XHUMHUYECKHE CBOMCTBA

39

44 METaJII0B. bubmuorexa [JOK
DIEKTPOXUMUYECKUN P https://m.edso00.ru/00ae1156
HaIPSKEHUN METaJIOB
O61mue crnocoObl OTyYeHUs
MeTaiu1oB. CIIaBbL.

Brrunciaenus mo

45 ABHCHHUSM XUMHYCCKUX bubmorexa [JOK
yp N https://m.edsoo0.ru/00ae1156
peaKkIui, ecliv ONH U3
peareHTOB COJIEPIKUT
pUMecH

46 [TonsiTve 0 KOppo3UK bubnuoreka [IOK
METAJLIOB https://m.edso0.ru/00ae1278

bubmuorexa [JOK

47
[Henorrsie MeTamtE: https://m.edso0.ru/00ae14b2

48 OKcuabl U TUAPOKCHUTBI bubnmuotexa [JOK
HaTpUsl U Kaaus https://m.edsoo.ru/00ae14b2
[llenouno3eMenbpHbBIE

49 METAJUIBI — KATBIIUHA U bubmmorexa LOK

. https://m.edsoo.ru/00ael15e8
MarHui

50 Baxwneliue coemuHeHUs bubmuoreka [JOK
KaJIbIIHS https://m.edsoo.ru/00ael5e8

51 O6o0meHue u
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cucTeMaTu3anusa 3HaHHI

40

JKEcTKOCTh BOJIBI M CLIOCOOBI bubmuorexa [JOK
52 .
€€ yCTpaHEeHHUs https://m.edso00.ru/00ae1886
[TpakTruueckas padora Ne 6
53 o TeMe "KEcTKOCTh BOJBI U Bubmorexa ITOK
. "ﬂ https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
bubmuoreka [JOK
54 A %
JTEOMIUHITH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA bubnnoreka [JOK
OKCHJIa M TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 K
eeso https://m.edsoo.ru/00ael1d86
OKcuanl, THAPOKCUIBLI U
57 coJu incenez.; lzl Hu jcene:&a bubmorexa HOK
(1 https://m.edsoo.ru/00ae35e6
58 0O00011eHue u
cUcTeMaTH3alus 3HaHu
[TpakTiueckast paborta Ne 7.
Pemenue
59 JKCIIEPUMEHTAIBHBIX 3a70a4 Eubmorexa IIOK
P " A https://m.edsoo.ru/00ae3de8
o teMe «Baxkaelimue
METAJUIBI U UX COETUHEHUS
Brruncnenus mo
YpaBHEHUSAM XUMHUUYECKHX
. bubnmoreka [JOK
60 peaKkIui, ecliv ONH U3

peareHTOB J1aH B U30BITKE
NnJIn COZ[ep)KI/IT HpI/IMeCI/I.

https://m.edsoo0.ru/00ael 750
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Breruncnenust MmaccoBou
JIOJIA BBIXOJIa MPOTYKTa
peaKIuu

O060061EeHNE U

41

61 . 1
cHUCTeMaTU3als 3HaHUI
KonTtponpsHas padora Ne4 mo
62 Teme «BakHeimme MeTaibl 1
1 UX COSTUHCHHS»
BemectBa u maTepuaisl B
63 MMOBCEHEBHOM KU3HH 1 bubmorexa [JOK
s https://m.edso0.ru/00ae3f50
YyeJoBeKa
64 XHUMHUUYECKOE 3arpsA3HEHUE 1 bubnnorexka [JOK
OKpYXKaroIleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnn 1 bubnnorexka [JOK
HKOJIOTUYECKUX TTPOOIEM https://m.edso00.ru/00ae4270
PezepBHbIi ypok.
66 060613) CHI/IeyIl; 1 bubmorexa HOK
B . https://m.edsoo.ru/00ae0d0a
CcHCTeMaTH3aIrs 3HaHUI
PezepBHbIii ypoK.
67 O6og eHI/IeyII; 1 bubmmorexa LIOK
H . https://m.edsoo.ru/00adb33c
cHCTeMaTHU3aIys 3HaHUI
PezepBHbIi ypoK.
68 O6og eHI/IeyII; 1 bubmorexa LHOK
o . https://m.edsoo.ru/00ad9ch2
cHUCTeMaTH3aIvs 3HaHUN
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIOHEpHOE
obmectBo «M3narenscTBO «IIpocBemnicHne»
» Xumus, 9 kinace/ ['abpuensu O.C., Octpoymos U.I"., Cnaakos C.A.,

AKHI/IOHCpHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METO/JIUYECKHUE MATEPHUAJIBI JIJVIS1 YUYUTEJIS

Xumus. YMK pist ocHoBo# mikoisl: 8 — 9 knacesl (PI'OC). Metoauueckoe
nocooue Uil y4YuTes

Astop(sl): Emnzapos A. A.

[Ipeamet: xumus

Kiacc: 8 /9

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
http://school-collection.edu.ru/

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
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IIpoumro, nporymeposaro i ckpeniero

Hewatsio_ 42, (Cohok (g,/g ) THCTOB

———

E.I ' Maxymenko/



