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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XUMHUM Ha YpPOBHE OCHOBHOTO OOIEro oO0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE TpeOOBaHMM K pe3ysbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTeIbHON MIpOrpamMMBbl OCHOBHOTO o01ero o0pa3oBaHusl,
npeacraBieHHpIx B I'OC OO0, a takxke Ha OocHOBe (eaepasbHOM padodeit
MPOTpaMMbl BOCTIMTAHUSA M C Y4YETOM KOHIICTIIMU IPErojaBaHusl y4eOHOro
npeaMeTa « XuMHs» B 00pa3oBaTeIbHBIX opranu3anusax Poccuiickoit deaeparuu.

[Iporpamma 1o xumuu Aa€T IpEACTaBICHHUE O IEAX, OOIIel cTpaTeruu
o0y4yeHHs, BOCIUTAHUS W PA3BUTHS OOYYAIOIIUXCSA CPEJICTBAMU Y4eOHOTO
peaMeTa,  YCTaHABIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COJepIKaHHe,
MpelyCMaTpUBAaET PaCIpe/ICICHUEe €ro Mo KjaccaM M CTPYKTYpUPOBAHHE IO
pazzenaM M TeMaM MpOorpaMMbl IO XHUMHH, OINpPENCTseT KOJUYECTBEHHBIE U
Ka4eCTBEHHBIC XapaKTEPUCTUKU CoZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh  M3YUYEHUSI XUMHH C YUYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€M, JIOTHKM Yy4eOHOTO IIporiecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolmuxcs, OMNpeACIseT BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOHM 0OpazoBaTeIbHOM
IIpOTpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs, a TakKe TpeOOBaHMM K
pe3yiabTaraM oOy4YeHHs XHMHH Ha YpPOBHE II€JIeM H3ydeHUs MpeaMeTa u
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIBHOW JIEATEIHPHOCTH OOYy4YaromIerocs o
OCBOCHHUIO YU4E€OHOTO COJEpP KaHUS.

3HaHWE XWMHUHU CIIY)KUT OCHOBOM Uil (DOPMHpPOBAHHS MHPOBO33PCHUS
00yyJaroIerocs, ero MpeacTaBiICHU O MaTepUaIbHOM CIMHCTBE MUpPA, BAXKHYIO
posib UrparT (GOopMUpPYyEMbIe XUMHEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruu W 00 HBOJIOIMH BEIIECTB B MPUPOJE, O MyTSIX PEIICHHUS TI100aTbHBIX
po0JIeM YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, dHEPreTUYECKOM,
MUIIEBOM U 3KOJIOTHIECKOM 0€30MacHOCTH, IPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHne XUMuu:

CIIOCOOCTBYET  pealiM3allii  BO3MOXHOCTEH JUIsI  CaMOpPa3BUTHS U
dbopMupoBaHUsS  KYJbTYphl JUYHOCTH, €€ oOmed u  (QyHKIHMOHAIBHOM
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHHUE MBIIIJICHUS] U TBOPYECKUX CIIOCOOHOCTEH
00y4Jarolmmxcsi, HAaBBIKOB HX CaMOCTOATECIBHOM y4COHOW JEATEIbHOCTH,
AKCIICPUMEHTAJIbHBIX W HCCIE0BAaTEeIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MTOBCETHEBHOM KU3HH, TaK U B MPO(eCCHOHATBHOMN AeATEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaIbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsiAa HA €JAMHCTBO MPUPOJBI M YEJIOBEKa, SBJSAETCS
OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW T'PaMOTHOCTHU
00yJaroIIMXCS;

CIocoOCTBYeT (HhOPMHUPOBAHUIO IIEHHOCTHOIO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTHUYECKOE
oOpa3zoBaHue 00y4arOIUXCsl.

JlaHHble HampaBjCHUS B OOYUYCHHH XHMHH OOECIICUMBAIOTCS CHEIU(PUKON
COJCp)KaHUS  Y4eOHOTO TIpeaAMETa, KOTOPBIH  SBIAETCS  IMEIaroru4ecKu
aJanTHPOBAHHBIM OTPaKCHHEM 0a30BOM HAyKH XMMHH Ha ONpPEACIEHHOM dTarie
€€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIeT0 00pa30BaHMUs OPUEHTUPOBAH Ha
OCBOEHHE OO0YYalOIMMUCS CHUCTEMbl NEPBOHAYATIBHBIX IMOHATHH XWMHH, OCHOB
HEOPraHWYECKOM XUMHHU H HEKOTOPBIX OTHECIbHBIX 3HAYMMBIX MOHIATUU
OPraHUYECKON XUMUH.

CrpykTypa cojepaHus MPOrpaMMbl IO XUMHUHM C(POpMHUpOBaHA HA OCHOBE
CHCTEMHOIr0 mojaxojia Kk e€ uzyudeHuto. CoaepkaHUE CKJIAJBIBACTCA U3 CHUCTEMBI
OOHATUU O XHUMHUYECKOM DJDJIEMEHTE U BEHNIECTBE M CUCTEMBI MOHATHU O
XUMHUUYecKkor peaknuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPIraHU30BaHBI II0
NPUHLUITY TOCJIEIOBATEIIBHOIO pPAa3BUTHSA 3HAHUKW HAa OCHOBE TEOPETHUYECKUX
MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuomuueckoro 3akona JI. M. MenpaeneeBa Kak OCHOBHOI'O 3aKOHAa
XUMUH;

— YYEHUSA O CTPOEHHUU aTOMa U XMMHUYECKOM CBS3H,

— TIPEACTaBICHHH 00 SJIEKTPOJUTUUECKON JTUCCOIMAIIMM BEIECTB B
pacTBOpax.

TeopeTrnueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SAMIIMPUYECKHU
MOJIYYCHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA IIOCIAEAOBATEIBLHO OT
OJIHOTO YPOBHS K JIPYTrOMY, BBITIONHSS (PYHKIIUU OOBSICHEHUS 1 MIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHECHUS U TTOJTYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHME MporpaMMbl IO XHMHH CIIOCOOCTBYeT  (HOPMHUPOBAHMIO
NPEACTABICHUS O XUMUUYECKOW COCTABJISIFOIIECH HAYyYHONW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOW MPHUPOJbI, LIEHHOCTHOIO OTHOLICHUA K HAyYHOMY 3HAHUIO U
METOJlaM TO3HaHWs B Hayke. M3ydeHne XUMHHM NPOUCXOAUT C MPHUBICYEHHUEM
3HAHUW W3 paHee H3YYEHHBIX YUYEOHBIX NpeaMeToB: «OKpyXalIui MHUPY,
«buonorus. 5-7 knaccel» u «Pu3znka. 7 Kiaccy.

[Ipy wW3ydYeHHMHM XHMHUU TPOUCXOJUT (POpMHpOBAHHE 3HAHUH OCHOB
XUMHUUYECKON HAayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYSCKOM
NESITEIbHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3agadya y4eOHOro mpeaMeTa COCTOUT B (POPMHPOBAHUU CHUCTEMBI XUMHUYECKHUX
3HAaHUH — BaXHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKEHUM,
JOCTYIMHBIX O0O0OOIIEHH MHUPOBO33PEHUYECKOIO0 XapakTepa, s3blka HayKd, B
MPUOOIICHNH K HAyYHBIM METOJaM II03HAHWSA IpU H3YyUYCHUH BEIIESCTB M
XUMHUUYECKUX peakiui, B (OPMHUPOBAHUM U PA3BUTHHU IMO3HABATEIIPHBIX YMEHUHN H
UX TPUMEHCHHMM B Y4eOHO-IIO3HABaTEIbHOW U Yy4eOHO-HCCIIeI0BATEIbCKOM
NeATeIbHOCTH, OCBOCHHMHM MpaBU O€30IacCHOrO OOpalleHusi C BEIIeCTBAMU B
OBCEIHEBHOMU KU3HHU.

[Ipy u3yyeHun XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsS Ba)KHOE
3Ha4YCHHUE IPUOOpEITH TaKue IeIH, Kak:

— (¢opMHUpOBaHHWE WHTEUICKTyalbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
caM0OOOpa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITCILHOMY MPHUHSATHUIO PEIICHHM,
CITIOCOOHOM aJIaNTUPOBATHCS K OBICTPO MEHSIOIIIMMCS YCIOBUSM JKH3HU,

— HampaBJICHHOCTh OOy4YeHHsS Ha CHCTeMaTHYECKOe IPUOOIICHUE
00y4Jaromuxcsi K CaMOCTOSATEIPHOW I103HABaTEIbHOU JCATEIbHOCTH, HAyYHBIM
MeTOJilaM TI03HaHHS, (POPMUPYIOIIUM MOTHUBAIIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

- oOecnieueHue YCIIOBU, CITIOCOOCTBYIOIIHUX MIPHOOPETCHUIO
0oOyJaloImMUMHUCS  OMbITa  Pa3HOOOpa3HON  JEATENIbHOCTH, TIO3HAHHS U
CaMOITO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIUI), HMEIOIINX
YHHUBEPCAIBHOE 3HAUYCHUE JIJISI Pa3JIMYHBIX BUJOB JICSATECIBHOCTH;



— (¢dopmupoBanue oOmeNd QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCIE€ YyMEHUH OOBACHITH M OICHUBATh SIBICHUS
OKPYXKAIOIIET0 MHUpPa, UCIOJIb3YysS 3HAHHS U OIBIT, TOJyYCHHbIC MPU H3yUYCHUH
XUMUH, TPUMEHATh MX TpPU PEIICHUU NPOoOJIeM B TMOBCEAHEBHOM KU3HU H
TPYJIOBOH ESITEIbHOCTH;

— ¢dopmupoBaHue y OOy4YalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUS I[IEHHOCTH XWMHUYECKUX 3HAHUW I BBIPAOOTKH DKOJOTHUYECKH
1[EJIECO00PA3HOTr0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3JI0POBbs U OKPYKAIOLIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIIMK K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOEHHUS OOIIEUYETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIIsl U HANPABICHHOCTH JaTbHEHIIIETO
o0yueHus.

OOmiee 4yuCIO YacoB, OTBEAEHHBIX JUISI M3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiracce — 68 yacoB
(2 gaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMUMHM B KW3HU 4YelNOBEKa. XHUMHUSA B
cuctremMe Hayk. Tema u BemjecTBa. (PU3MYECKHE CBONCTBA BEIIECTB.
ArperaTHoe cocTosiHUE BellecTB. [IoHsATHE 0 METOJaX TO3HAHUS B XUMHUH.
YucTtele BemiecTBa 1 cMecu. CiocoObl pa3ieieHus cMecei.

ATOMBI M  MOJIEKYJIbl. XUMHYECKUE 3ieMEHTbl. (CHUMBOJIBI
XUMHYECKUX 3JeMeHTOB. IIpocThle M cloXHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas  Qopmyna. BaleHTHOCTP aTOMOB  XMMHYECKUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS
aToMHasg Macca. OTHOCUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 10Js
XUMHYECKOTO AJIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monb. MoisipHass macca. B3auMocBs3b
KOJINYECTBA, MACChl U YKCIIA CTPYKTYPHBIX €IUHUII BellecTBa. PacyéTsl
o popMyJiaM XUMUYECKUX COCTUHEHHM.

Pu3NUecKue U XUMUYECKHUE SIBICHUS. XUMUYECKAsT peakuus u eé
MPU3HAKHU. 3aKOH COXPAHEHHUSI MAaCcChl BEMIECTB. XUMHUYECKUE YPABHEHUS.
Knaccudukanus XuMHUECKHX peakiuil (COCIUHEHHMs], PA3IOKEHUS,
3aMeleHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOM TIOCYJ0¥, TMpaBuiaMu pabOThl B
nabopaTopuu U puéMamMu o0paleHus ¢ 1abopaTopHbIM 000pyJOBaHUEM,
U3Y4YEHUE U ONUCaHUE (U3MUECKUX CBOMCTB 0OpPa3IOB HEOPTraHUYECKHUX
BEILIECTB, HaOIO/eHne (Qu3nyeckux (IUIaBJIEHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIEHHE M KOHJCHCAIUs BOJbI) U
XUMUYECKUX (FOpPEHHE CBEYH, NPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SBJICHUM, HAOMIOICHUE U ONUCaHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pa3joxeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIOTHI C XJOPHUJIOM Oapus, pas3ioxKeHUe
ruapokcuna menu (II) nmpu HarpeBaHuu, B3aMMOJEHCTBUE JKelie3a C
pactBopoM cosiu Meau (II), u3yuenue crnocoOoB pasjenieHus cMecei: ¢
MOMOIIIbI0 MarHuTa, (QUIbTpOBAaHWE, BBIMAPUBAHUE, JIUCTHIUISAIUA,
xpomartorpadus, NpoBeJCHUE OUUCTKHU MTOBAPEHHON COJIM, HAOIIOJICHUE U
ONMCAHUE PE3YJIBTATOB MPOBEACHUSA ONbITA, WIUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHKE MOJIENIel MOJIEKYJI (IIIApOCTEP>KHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopon — ameMeHT u
nmpocToe BemecTBo. Haxoxenue Kucioposia B mpupoje, pu3nueckue u
XUMUYecKue cBoicTBa (peakuuu ropenus). Oxcunpl. [IpumeHeHue
kucinopoga. CrocoObl TONydeHHs Kuciaopoda B Jaboparopuu U
npomelnuieHHOCTH.  KpyroBopor kucnopoga B mnpupoge. O30H —
aJUTOTpOITHAs MOAUUKAIINS KUCTOPOa.

TeroBoit 3ddexT XUMUYECKON peakluud, TEePMOXUMUUYECKHUE
YpaBHEHHUSI, DK30- M HSHIAOTEPMHUYECKHE peakuuu. TOIuHMBO: yroib H
MeTaH. 3arps3HEHUE BO3/AyXa, YCHIEHHE MapHUKOBOro sddexra,
pa3pylLIEHUE 030HOBOTO CJIOS.



Bopopon — anemMeHT u nipocroe BemecTBo. Haxoxaenue Bogopoaa B
npupoje, GU3nYecKkue U XUMMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI
noxyuyenus. Kucimotsl u comnu.

MousipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckrue CBOWCTBa BOJAbL. Boma kak pactBoputelb. PacTBOpBHI.
HacpimieHHble 1 HEHACHIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BELIECTB B
Bose. MaccoBas noJid BellecTBa B pacTBOpe. XMMHUUYECKHUE CBOMCTBA
BoJbl. OcHOBaHudA. Ponb pacTBOpOB B MPUPOJIE U B JKU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupojie. 3arpsi3BHeHUE MPUPOAHBIX BoJ. OXpaHa u
OYMCTKA IIPUPOAHBIX BOJ.

Knaccudukanus  HEOpPraHMYECKUX  COCAMHECHHI. Okcuppl.
Knaccudukanus okcuaoB: cosieoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE,
amporepHbie) U  HecojeoOpasyromue. HomeHknaTypa  OKCHIOB.
Pu3nyeCcKne U XUMUYECKHUE CBOMCTBA OKCUIOB. [loiyyenne okcuios.

OcHoBaHusl. Knaccuduxanus OCHOBAaHUU: ETOYU u
HEpACTBOpUMBbIE OCHOBaHUs. HoMmeHknatypa ocHOBaHuil. Pu3nyeckue u
XAMUYECKUE CBOMCTBA OCHOBaHUM. []oslyueHne OCHOBAHU.

Kucnorel. Knaccudukamus kucnor. HomeHkmarypa KHCIOT.
Pu3nUeCKUe U XUMAYECKHUE CBOWCTBA KUCIIOT. Psi/1 aKTUBHOCTH METAJIIOB
H. H. bekerosa. [lonydyenue Kucior.

Comn. Homenknarypa comneid. @PU3nyecKkue 1 XMMUYECKUE CBOMCTBA
conei. [Tomyuenue coei.

I'enetnueckass  CBs3b  MEXAYy  KjJaccaMd  HEOPraHUYECKUX
COCMHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEJICIICHUE COAECPKAHUSI KHUCIOpPOJa B BO3IYyXE,
MoJIy4eHue, cOOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/Ia,
HaOMIOZIcHUEe B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBHS
BO3HMKHOBEHHUS M TMPEKpAIlEHUs TOpeHHs (ToKapa), O3HAKOMJICHHE C
oOpasliaMi OKCHIOB M OMNHCAaHUE UX CBOMCTB, MOJIy4eHHE, COOMpaHUE,
pacro3HaBaHME€ M HU3yYEHHE  CBOWCTB  BojJopoaa  (ropeHue),
B3aumojeiicteue Bojgopona ¢ okcugom wmeau  (II)  (Bo3mokHO
WCIIOJIb30BAHUE BHJICOMATEPUAIOB), HAOMIOJEHUE O0Opa3lloB BEIIECTB
KOJMYECTBOM | MOJb, UCCIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHUS
BEIIECTB C Pa3JIMYHOM PaCTBOPUMOCTBHIO, IIPUTOTOBJIEHHUE PACTBOPOB C
OIPEICIEHHOMN MacCOBOH JOJIEeH PAacCTBOPEHHOTO BEILIECTBA,
B3aMMOJICUCTBUE BOJIbI C METAJJIaMU (HaTpUEeM U KaybleM) (BO3MOYKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), HCCIIEIOBAHUE 00pasiioB
HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpAaCKH HHAMKATOPOB B pPAacTBOpPAaX KHUCIOT U MLIECJIOYEH, U3YUYCHUE
B3aumoeicTeusi okcuga menu (II) ¢ pactBopom cepHOM KHCIOTHI,
KUCJIOT €  METaJulaMHM, peakluyd  HEUTpaau3aluuH, I[OJIy4YECHUe
HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOTO MeETaula APYTMM W3
pacTBopa COJM, PEUIEHHE OKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«BaxkHeun1me Ki1acchl HEOPraHMYECKUX COCIUHEHUI.

IHepuoanueckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKUX
iemeHToB [I. U. MenneneeBa. CrpoeHne aroMoB. XHMH4YeCKasi
cBsi3b. OKHMCINTEIBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKH KIaCCU(PUKAIMK XUMHUYECKHUX DJIEMEHTOB.
[lonsitTue 0  Tpynmax  CXOJHBIX  DJIEMEHTOB  (IIEJIOYHBIE U



IEJIOYHO3EMETbHBIE METAJUIbI, TAJIOTCHbl, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(poTepHbIe OKCUJIBI ¥ TUIPOKCHUIBI.

ITepuomnueckut 3akoH. llepuoamyeckas cucremMa XHUMUYECKUX
sanemenToB JI. . MenneneeBa. KopoTkonepuoaHas u JJIMHHOIEPUOIHAS
dbopmer  [leproguueckoit cUCTEMBbl XUMHYECKUX 23yemeHToB JI. U.
MenpneneeBa. Ilepuonsl u rpynnbl. PU3NUECKUN CMBICI HOPSIAKOBOTO
HOMEpPA, HOMEPOB IEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30TOMbI. DNEKTPOHBI.
CtpoeHHe HJIEKTPOHHBIX 000J0YEeK aTOMOB NEPBBIX 20 XUMHUYECKUX
anemeHToB  Ilepmogmueckonr  cucrembr JI. WM.  Menneneesa.
XapakTepuCcTUKa XUMHYECKOIO JJIEMEHTAa II0 €ro MOJIOKECHUIO B
ITepnonnueckon cucreme 1. 1. Mennaeneena.

3aKOHOMEpPHOCTH W3MEHEHHS paguyca aTOMOB XUMHUYECKUX
3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TpyIIaM U
[IEPUOIaM.

3nauenue llepmoamueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
XUMHYECKUX DJJIIEMEHTOB MJIA pa3BUTUS HAayku u mnpaktuku. [ U.
MenzeneeB — y4EHbINA U IPaKIaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJIspHAs U HETMOJIIPHAs) CBS3b.
DIIEKTPOOTPULIATENHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAS CBA3b.

Crenenb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
IIponeccbl  okucieHHsT W BOCCTAaHOBJIEHMsS.  OKHCIHTENIH |
BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumenm:

u3ydyeHue o0OpasloB  BEHIECTB METAUIOB U  HEMETALJIOB,
B3aMMOJECHUCTBUE TUAPOKCHUIA LIMHKA C PACTBOPAMHU KUCJIOT U LIEJIOYEH,
[IPOBEJCHUE OIIBITOB, WUIIOCTPUPYIOLIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX  peakiuil  (FOpeHHue, peaKluu  Pa3IoKEHUs,
COCJIMHEHHS).

Mesicnpeomemmunie cea3u

Peann3zanust MeXNpeaMETHBIX CBS3€d MpPU U3YYEHUU XUMHHU B 8
KJIaCCE OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOLIUX €CTECTBEHHO-
HAay4YHbIX MOHSTUN, TaK W TOHATUH, SBISIIOIIUXCA CUCTEMHBIMH IS
OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO01ume ecTecTBEHHO-HAy4YHbIC MOHSATHUS: HAYYHBIA (PakT, THIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CHUHTE3, KiacCUUKAIMS, MEPUOJUIHOCTD,
HaOMIoZIeHUe, OKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHUE, MOJIEb,
SIBJICHUE.

dusuka: MaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU],
M30TOIbI, PAAMOAKTUBHOCTD, MOJIEKYJIA, JICKTPUUECKUU 3apsijl, BELIECTBO,
Teno, O0OBEM, arperaTHOe COCTOSHUE BeEIIeCTBa, ras, (Qunyeckue
BEJINYMHBI, €UHULIBI U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, rupocdepa, MUHEpPaAJIbl, TOPHBIE TOPOJIHI,
II0JIE3HBIE UCKOIIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHUYeCKasi peaKkuus

ITepuomnueckut 3akoH. llepuoamyeckas cucremMa XHUMUYECKUX
sanementoB J[. . MenneneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XUMHUUYECKHMX DJIEMEHTOB IIEPBBIX TPEX MNEPUOIOB,



KajlyuAa, KaJdblUusad H HX COCI[I/IHCHI/Iﬁ B COOTBCTCTBHHU C IIOJTOXCHHCM
OJICMCHTOB B HCpHOI[H‘lGCKOﬁ CUCTEMC U CTPOCHHUCM HUX AaTOMOB.

CTpOCHI/IC BCIICCTBA. BUAbBI XUMHUYECKOM CBJ3H. Tunsl
KPUCTATIIINICCKUX pGHIéTOK, 3aBUCUMOCTb CBOMCTB BCIICCTBA OT THIIA
KpHCTEU'IJ'IPI‘lGCKOﬁ pCHIéTKI/I U BHJa XUMHYECKOM CBSI3U.

KJ'IaCCI/I(bI/IKaI_II/IH N HOMCHKIIATYpa HCOPraHHMYCCKHUX BCHICCTB.
XHUMHMYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Pa3JIMYHBIM KIaCCaM
HCOPraHNYCCKHUX COGHHHGHHﬁ, I'CHCTHYCCKAsA CBA3b HCOPIraHHMYCCKHX
BCIICCTB.

KJ'IaCCI/I(bI/IKaI_II/IH XUMHUYCCKHUX peaKHI/Iﬁ 10 pa3JINYHbIM IIPHU3HAKaAM
(HO YUCIY U COCTaBy YUAaCTBYIOIIUX B PCAKIIMK BCIICCTB, IIO TCIINIOBOMY
B(i)(bCKTy, 110 U3MEHCHUIO CTCIICHEH OKHCJICHUS XMMHUUYCCKHX 9JICMCHTOB,
110 O6paTI/IMOCTI/I, I10 Y4aCTHIO KaTaJmsaTopa). DK30- U OHIOTCPMHUYICCKHUC
pCakoun, TCPMOXUMHNYCCKNUC YPABHCHU .

I[lonsiTue o CKOpPOCTH XUMHUYECKOM PCaKInu. [Torsatne 06
O6paTI/IMBIX )51 HCO6paTI/IMBIX XUMHUUYCCKHUX PCAKIUAX. IlonsitTue o
TF'OMOI'CHHBIX U I'CTCPOI'CHHBIX PCAKIMAX. Ilonstue o karanuse. [lonsatue
0 XHMHYCCKOM PpPAaBHOBCCHH. q)aKTOpr, BJIIMAIOOIUC Ha CKOPOCTb
XUMHUYECKOM PCaKIHH U ITOJIOKCHUC XUMHUYCCKOI'O PAaBHOBCCHAI.

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKknuu, BHGKTpOHHBIﬁ
0ajJaHC  OKMCJIUTEILHO-BOCCTAaHOBUTEIILHOM PCaKINU. CocraBieHue
ypaBHGHI/Iﬁ OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX pCaKHI/If/'I C

MCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTr0 OajaHca.

Teopusi BAEKTPONUTUYECKOW JIUCCOLMALMU. DJIEKTPOJIHUTHI H
HE3JIEKTPOoauThl. KaTHoHbI, aHMOHBI. ME€XaHW3M JIUCCOLIMAIMU BEIIECTB C
pa3IMYHBIMA BUJAMU XUMHUYECKON CBA3U. CTeneHb JIUCCOLUALNU.
CusibHbIE U clla0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOro oOMeHa. Y ciioBus MpOTEKaHUs PeaKIuii HOHHOTO
oOMEHa, TOJHBIE M COKpalI¢HHbIE WOHHBIC YPaBHEHUS pPEaKIUil.
CBoiicTBa KHCJIOT, OCHOBAaHHUW U COJE€H B CBETE MNPEJCTaBICHUN 00
ANEKTPOIUTHYECKON JHccounanuu. KaduecTBEeHHbIE peakUMd Ha HOHBI.
[TonsATHE O TUIPOIIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C  MOJEISIMU  KPUCTAUIMYECKHX  PEUIETOK
HEOPraHWYECKUX BEIIECTB — METAIJIOB M HEMETAIUIOB (TpaduTta u anmasa),
CJIIOKHBIX BEHIECTB (XJOpUJa HATpUs), HCCIECIOBAHUE 3aBUCUMOCTH
CKOPOCTU XMMUYECKOW PEaKIIMU OT BO3JEHUCTBUS PAa3IUUHBIX (DaKTOPOB,
HCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTA PACTBOPOB BEWIECTB, IpoLecca
JUCCOILIMAIIMN KHUCJIOT, IeJIoYed W coyied (BO3MOXKHO HCIOJIb30BaHUE
BUJICO MATEPUAJIOB), MPOBEJCHUE OMBITOB, WLTIOCTPUPYIOMINX MPU3HAKU
MpPOTEKaHUsI peakiud HOHHOro oOMeHa (oOpa3oBaHHME OCajIKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, HILTIOCTPUPYIOIINX
MpUMEPHl  OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue,
peakiMK Pa3oKEeHUsI, COCAMHEHUS), Paclo3HABAaHHE HEOPTraHUYECKHUX
BEIIECTB C TMOMOIIBID KAaYECTBEHHBIX pPEAKIHMil Ha HOHbBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTauibl 1 X coeIMHEHUS

OO6miast xapaktepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nUecKue
CBOWCTBAa MPOCTHIX BEIIECTB — TaJOr€HOB. XMMHUYECKHE CBOMCTBA Ha
npuMmepe XJjiopa (B3aUMOJEHCTBHE C MeETaUlaMd, HEMeTallJlaMH,



miesnoyamu). XaopoBoaopoa. ConsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
noyiydeHue, mnpuMeHenue. JlelicTBue Xxjopa U XJIOpOBOAOpOJAa Ha
OpraHu3M 4esloBeka. BaykHewme XJIopuibl U UX HAXOXKICHUE B IPUPOJIC.

O6miass xapakrepuctuka 37aeMeHTOB VIA-rpynmel. OcoGeHHOCTH
CTPOEHHS aTOMOB, XAapaKTEpHbIE CTENeHH OKuciaeHus. CTpoeHue Hu
(¢u3MYecKue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEPBHI.
AnnoTrpornHbie MOAUGPUKAIIMKN KUCTOPOa U CEPbl. XMMHUUYECKHE CBOMCTBA
cepol. CepoBOJIOpO/, CTpoeHue, (PU3nyecKknue U XUMUYECKHUE CBOICTBA.
Oxcunpl cepbl Kak MPeJICTaBUTENHN KUCIOTHBIX OKCUA0B. CepHasi KUCIIOTa,
bu3MYecKue U XUMUYECKUE CBOMCTBA (O0IIMe KaK MPeICTaBUTENs Kiacca
KHUCIIOT U crienuduueckue). XUMHUUECKUE PEaKINu, JIekKalIue B OCHOBE
MIPOMBIIIUIEHHOTO CIOC00a TMOJMy4YeHUs CEepHOM KucioThl. [IpumeHeHue
cepHoi KucCHOThl. COJM CEepHOW KHUCIOTHI, KaUeCTBEHHAs peakuus Ha
cynbar-uon. Haxoxzaenue ceppl U €€ COCIUHEHUM B MPHUPOJIE.
XHMMHUUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpejibl COCAMHEHHUSIMU CEpbl
(KUCTIOTHBIE JOK]IM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €T0
Mpe0TBpAICHUS.

OO6miast xapakrepuctuka 3jeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHS  aTOMOB, XapaKTepHbIE  CTEMEHW  OKHUCIEeHHs.  A3OT,
pacnpocTpaHeHue B Tpupoje, (Ppu3nyeckrue U XUMUYECKHE CBOMCTBA.
Kpyrosopot azora B npupoae. AMMHAK, ero pU3NYECKUe U XUMHUYECKUE
CBOMCTBA, MojyyeHue u npuMenenue. Conu aMMOHUsA, UX (HU3UUYECKUE U
XUMUYECKUE CBOWCTBa, MpUMeHeHHe. KauecTBeHHasl peakius Ha HOHbI
aMMOHUS. A30THasi KUCIIOTa, €€ MonyyeHue, GU3nueckue U XUMHIECKHe
CBOICTBa (00I1IME KaK MPECTABUTENS KJlacca KUCIOT U CrelU(pUIEcKue).
Hcrnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KQ4€CTBE MUHEPAIbHBIX
ynoopenuil.  XUMHUECKOE  3arps3HEHUE  OKpYyXaroled  cpenbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arps3HEHUE BO3/1yXa, MOYBBI
u  BomoémoB). Dochop, amiorponHsle Moaudukanuu pocdopa,
¢dbusndeckue u xummudeckue ceorictsa. Okcuna gpocdopa (V) u dhochopnas
KHCIIOTa, (U3MYECKHE U  XUMHYECKHE CBOMCTBA,  IOJy4YCHUE.
Ucnonb3oBanue hochaTtoB B KauecTBE MUHEPATIBHBIX YA0OPEHUH.

O6miass xapakrepuctuka s1eMeHTOB [VA-rpynmel. OcoGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTEMEHW OKHUCICHUS. YTJIEpOoJ,
AJUTOTPOITHBIE MOAU(PUKAIINY, PACTIPOCTPAHEHHUE B MPUPOJIE, PU3UUECKUE
¥ XMMUYECKHe CBOMCTBA. AncopOuus. KpyroBopot yriepojia B mpupo/e.
Oxcunpl yriepona, ux (GpU3NYECKUe M XUMUYECKHUE CBOMCTBA, JICUCTBUE
Ha JKMBBIE OPraHU3Mbl, MOJYYECHHUE M NPUMEHEHHE. DKOJIOTHYECKUE
poOJIeMBbl, CBsI3aHHbIE ¢ OKcuioM yriaeposa (IV), rumoresa rimodansHOTO
MOTEIUICHUsI KJnuMaTa, MapHUKOBBIM A(dext. YrompHas Kuciora u eé
cold, uX (QuU3NYECKHe U XUMHYECKHE CBOMCTBA, TIOJNy4YCHHE U
MIpUMEHEHUE. KauectBennass  peaxius Ha  KapOOHAT-MOHBI.
Hcnonb3oBanrne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTU U
CEJIbCKOM XO35IMCTBE.

[lepBoHavasibHbIe TOHATHST 00 OPraHMYECKUX BEIIECTBAX KakK O
COCIMHEHMSIX yriiepoaa (MeTaH, 5TaH, OSTUJICH, AaleTUJIeH, 3TaHOI,
TJIMIIEPUH, YKCyCHas Kuciota). [IpupoaHbie UCTOYHUKU YTIIEBOJIOPOI0B
(yroisib, mpupoOAHBINA Ta3, HEDTH), MPOAYKTH UX IepepaboTku (OEH3UH),
WX pOJib B OBITY U NpoMbIlIeHHOCTU. [ToHATHE 0 OMOTIOTHUYECKH BaXKHBIX
BEILIECTBAX: XKUPaAX, OENKaX, YIJIeBOJaX — U UX POJIM B KU3HH UYEJIOBEKA.
MarepuaibHOE €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.



Kpemnuii, ero ¢usznueckre 1 XUMHUUYECKHE CBONCTBA, TOJTyYCHHUE U
npumeHenue. CoeuHeHUsT KpeMHus B npupoje. O01me npeacTaBieHus
00 oxcune kpemuus (IV) u kpemHueBoit kuciore. CHIMKATBI, UX
UCIIOJIb30BaHWE B OBITY, B  MPOMBIIUICHHOCTH.  Bakuelue
CTpPOUTEIbHBIE MaTepuaibl: KEepaMHKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpoGiembl 6€30macHOTO HMCMOJIB30BAHUS CTPOUTEIBHBIX
MaTEepUAJIOB B MOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3ydeHue 0o0pa3oB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM
KHUCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIUA HA XJIOPHUA-UOHBI H
HaOMIOZIeHWE TPU3HAKOB MX TMPOTEKAHUsS, OIMBITHI, OTpa)Karolue
dbu3nYecKkue M XUMHYECKHE CBOMCTBAa TaJlOTEHOB M WX COCIMHECHHM
(BO3MOXKHO  HCIIOJIb30BAaHUE BHUCOMATEPUATIOB), O3HAKOMIICHHUE C
oOpasnaMu XJOpUJ0B (FaJOreHUA0B), 03HAKOMIIEHHE ¢ 00pa3liaMH Cephl
u e COeAMHEHUSIMU (BO3MOXKHO HCIOJIB30BAHUE BHIEOMATEPHAIIOB),
HaOMoZieHue  mpoliecca OOYyIIMBaHUS  caxapa TMOJ  JIEUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3YUYEHHE XUMHUYECKHUX CBOMCTB
pa30aBIEHHON CEpHOM KUCIIOTHI, MPOBEJACHUE KAUYECTBEHHON peakiuy Ha
cynb(dar-uoH u HaOIO/IeHHEe TTpU3HaKa €€ MPOTeKaHUs, 03HAKOMIICHHUE C
(bu3MYeCcKuMU CBOMCTBaMHU a30Ta, hochopa 1 UX COeTUHEHUM (BO3MOYKHO
MCIIOJIb30BAaHUE BUCOMATEpPUAIOB), 0Opa3liaMHu a30THBIX U (PocopHBIX
yInOOpeHuil, TmoydyeHue, coOupaHue, paclo3HABaHHE W HU3Y4YCHUE
CBOWCTB aMMHMaKa, MPOBEICHUE KAUECTBEHHBIX PEAKIIMil HA NOH aMMOHUS
1 docdar-uoH U U3yYeHUE MPU3HAKOB UX MPOTEKAHUSI, B3aUMOICHCTBUE
KOHIICHTPUPOBAHHOW  a30THOM  KHCIOTBI C  MEIbl0  (BO3MOIKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YyUYCHHE Mozenen
KPUCTAJUIMYECKUX PEHIETOK aiMasa, rpadura, QyiiepeHa, 03HaKOMJICHUE
C TPOLECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM HW  yCTPOMCTBOM  MPOTHBOTrasza, IIOJNyd4eHHE, CcoOupaHue,
pacro3HaBaHHE M M3Y4YEHHE CBOWCTB YTJIEKUCIOTO Ta3a, IMPOBEICHHE
KAueCTBCHHBIX peakluil Ha KapOOHAT M CUJIMKAT-UOHBI M HW3Y4YEHUE
MIPU3HAKOB MX MPOTEKAHHUS, O3HAKOMIICHUE C MPOAYKIHUEN CUIMKATHOU
MIPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTAJIbHBIX 3a/lad [0 TEMeE
«BaxHeilme HeMeTaluIbl U X COSIUHEHHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mrast xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha
OCHOBAaHMHM UX TOJOXKEHHS B llepuogmyeckoid CUCTEME XHUMHUYECKHX
sanemenToB JI. . MenzaeneeBa u crpoeHus aromoB. CTpOEHUE METAIIIOB.
Merannuyeckass CBSI3b M METANIMUECKAass KPUCTAJUIMYECKAS] PEHIETKA.
DNEKTPOXUMHYECKUA Ppsii HaANpsOKEHUH MeTauioB. Dusnmyeckue u
XUMHUYECKHUE CBOMCTBA MeTauioB. O0IIHMe CIOCOOBI MOTYyYEHUS METAJIIOB.
[loHsiTHe O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBHl UX OT
koppo3un. CruiaBel (CTajib, YYTYH, JIOPATIOMHUHUNA, OpOH3a) M HX
MIPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenoynble MeTamibl: MoONOXkKeHHEe B llepuoanueckol cucreme
xumuueckux snemeHToB JI[. M. MenneneeBa, CTpOCHHE HX aTOMOB,
HaxoXJeHue B mpupoge. DPusznueckrue U XUMUYECKHUE CBOICTBa (Ha
npumepe Hatpusi U Kanus). OKCUAbl ¥ TUAPOKCHUIIBI HATPUSA U Kajusl.
[IprMeHeHre NIENOYHBIX METAJUIOB U UX COECTMHEHUIA.

[I{en0yHO3E€MENbHBIE METAJIBI MAarHUM W KaJbLHM: MOJOKEHUE B
ITepuonnueckoin cucreme xumudeckux simemeHToB [[. M. Menneneesa,



CTpOEGHHE HX AaTOMOB, HaxOXJeHue B mpupoje. Duznveckue u
XUMUYECKME CBOMCTBA MarHus W Kaiblusg. Baxheimme coeauHeHUs
Kablusl (OKCHI, THAPOKCUI, coiin). JKECTKOCTh BOABI U CIOCOOBI €&
yCTpaHEHHUS.

AmoMunuii: nonoxxkenue B lleprogudyeckoit cucteMe XMMUYECKUX
sanemenToB J[. 1. MenpeneeBa, cTpoeHUE aTOMa, HaXOK/IEHUE B IIPUPO/IE.
dusznyueckre U XUMHUYECKHE CBOMCTBA altOMHUHHUS. AMQOTEpHBIC
CBOMCTBA OKCHJIAa ¥ TUJIPOKCHUIA ATTFOMUHUSI.

XKenezo: monoxenue B llepuoguyeckoil cucteMe XUMHUYECKUX
sanemeHToB [[. 1. MenpeneeBa, cTpoeHUE aTOMa, HaXO0K/IEHUE B IIPUPO/IE.
dusnyueckre U XMMHUYECKHE CBOMCTBA xkese3a. OKCUIbl, TUIPOKCUIBI U
conu xenesa (1I) u sxenesa (I11), ux coctaB, CBOMCTBA U MOTyUYEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3ilaMi METAJJIOB U CIUIABOB, UX (PU3UYECKUMHU
CBOMCTBaMHM, H3Y4YEHUE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOKHO
WCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBUS
OKCHJIa KaJbllusi W HaTpus C BOJOM (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBAaHUE CBOMCTB >KECTKOM BOJBI, Mpolecca
rOpeHuss  Kele3a B KHCIOpoJe  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEakluii Ha
WOHBI: MarHusl, KaJbllusl, aATFOMUHMS, ITMHKA, Kene3a (1I) u xenesa (III),
menu (I1), HaGmrogeHne U onmucaHue MPOIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMU HATpUsA, Kajdus U Kalbluuid (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeIOBaHUE aM(OTEpPHBIX CBOWCTB THAPOKCUIIA
ATIOMUHUA U THUAPOKCHUJIA IIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3aja4
o Teme «BaxkHeiire MeTauibl U UX COSAUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa ¥ MmaTepualibl B TMOBCEIHEBHOM KU3HU YeEJIOBEKa.
be3onacHoe HCMOIB30BaHKME BEIIECTB M XMMHUYECKUX PEAKIUN B OBITY.
[lepBas momoIipb Npu XUMUYECKUX 0KOTAX U OTPABICHUSX.

XHMMHUYECKOE 3arpsi3HEHHE OKpYyXKaromieil cpenasl (mpeaesibHast
JommycTuMasi KoHIeHTpanus BemiectB, ganee — IIJIK). Ponp xumuu B
PEIICHUH SKOJIOTHYECKHUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB MaTepuasoB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHUAIIBI).

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpPU WM3YYEHUU XUMUU B 9
KJIaCCE OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX TIOHSTHM, TaK W TIOHSATUH, SIBISIOMIMXCA CHUCTEMHBIMU [IJIS
OTJIETbHBIX MIPEJAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01me ecTecTBEHHO-HAy4YHbIC MOHSATHUS: HAYYHBIA (PakT, THIOTE3a,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KiacCUpUKAIMS, MEPUOJUIHOCTD,
HaOMIOZICHUE, OKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHUE, MOJIEb,
SBJICHHE, TAPHUKOBBIN 3P(DEKT, TEXHOJIOTHS, MaTepUAIIBI.

duzuka: MaTepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI,
M30TONBI, PAJAMOAKTHUBHOCTb, MOJIEKYJA, JJICKTPUUYECKUH  3apsf,
MIPOBOJIHUKH, TTOJIYIIPOBOIHUKH, JTUIIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO,
Teno, OO0BEM, arperaTHoe COCTOSIHME BeIeCTBa, Ta3, pacTBOp,
pPacTBOPUMOCTb, KpUCTAUIMUECKasi peEmE€TKa, CIUIaBbl, (QU3nYecKue



BEJIMYMHBI, CIMHUIBI U3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, MUIAHETHI,
3BE3161, ComHILE.

buonorus:  gorocuHTe3, abIxaHue, Ouocdepa, IKOCHCTEMA,
MUHEPAJIbHBIC yIn00peHus, MHUKPOIJIEMEHTHI, MaKpOd3JIEMEHTHI,
MMTAaTeIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEPAIIBI, TOPHBIE TTOPO/IHI,
MTOJIC3HBIEC NCKOTIaeMbIE, TOTUIMBO, BOJIHBIC PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
nHOoO XMMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MPOrpaMMbl  OCHOBHOT'O
oO1ero oOpa3zoBaHus JOCTUTAIOTCA B X0/€ 00yYeHUS] XUMUU B €IMHCTBE
y4eOHOM W BOCHIHUTATENILHOM JEATEIbHOCTH B COOTBETCTBUHM C
TPAAUIIMOHHBIMA ~ POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU UM JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMHU U
HOpPMaMH TIOBEJIEHHUS U CIOCOOCTBYIOT TMpolleccaM CaMOMO3HAHUS,
CaMOPAa3BUTHUS U COIMATU3AIUN O0YHAIOIITIXCSL.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATbCA CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTALUN H
paclIMpEHUE OMbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOro BOCIMTAHUA:

LIECHHOCTHOTO OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUI0, TIOHMMaHUs 3HAYCHUS
XUMUYECKON HAyKW B XU3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH
BIIAJICTh JOCTOBEPHON HH(pOpPMAIME O TMEepPeAOBBIX TOCTIDKCHHUSIX U
OTKPBITUSIX MHUPOBOM M OTE€UECTBEHHON XUMHUU, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MpEACTABICHUS] O  COLMAIBHBIX  HOpMax W MpaBWiax
ME@XJIMYHOCTHBIX ~ OTHOIICHHM B  KOJUIGKTUBE, KOMMYHHUKATUBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, yUeOHOUCCIIEe10BATEIhCKOM,
TBOPYECKOM W  JPYyrux BHUAAX JIESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM AESATEIBHOCTU MPU BHITIOJHEHUU YYEOHBIX,
MO3HABATENIbHBIX 33J1a4, BBIMOJHEHUU XUMHUYECKUX HKCIIEPUMEHTOB,
CO37IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHUMAHHUIO H
B3aMMOITIOMOIIM B MPOIECCE ITON y4yeOHOU AEsITeNIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJICHUE W MOCTYINKU CBOMX TOBAPHUILEHU C MO3ULUU
HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEIACTBUI
MIOCTYTKOB;

3) HEHHOCTH HAYYHOTO MMO3HAHUSA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BELIECTBE U XUMHUYECKOUN
peaKkuu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
COCTAaBJISIFOIIIME OCHOBY JIJISi TIOHUMAHHS CYIIHOCTH HAay4YHOW KapTHUHBI
MHpa, TPEJACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS
MPUPOJIbI, B3aUMOCBS34X YEJIOBEKA C MPUPOJHON CPEIOM, O POJIM XUMHUH
B [MIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HAIPAaBICHHBbICE Ha MOJYYEHHE HOBBIX
3HAHUM 10 XWUMHUH, HEOOXOJUMbIE Jisi OOBSCHEHUS HaOIIOAAEMBIX
MpOIIECCOB W  SIBJICHUM, T[IO3HABaTEIbHOW, WHGOPMAIMOHHOW U
YUTATENIIbCKOM KYJbTYpPhl, B TOM YHCJIE HaBBIKOB CaMOCTOATEIbHOMN
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU UH(OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00yUYEHHUIO U TTO3HAHUIO, TI0003HATETFHOCTh, TOTOBHOCTD
U CHOCOOHOCTh K CaMOOOpa30BaHUIO, MTPOCKTHOM M HCCIIEIOBATEIHCKON
JESTENBbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBIECHHOCTH W YPOBHS
oOy4eHHs B JaJIbHEUIIIEM;



4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HaHHWE IIECHHOCTH >KMU3HHU, OTBETCTBEHHOI'O OTHOIIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0POBBIH 00pa3 KW3HU, OCO3HAHHE
MTOCJICACTBUM M HEMPUATHE BPEIHBIX IIPUBBIYCK (YIOTPEOICHHS aIKOT OIS,
HapKOTHKOB, KypEHHS), HEOOXOJAMMOCTH  COOJIOJICHHS  IPaBHII
0€30IacCHOCTH TIPU OOpaIleHUHU C XUMHUYECKUMH BEIIECTBAMH B OBITY U
pEaNIbHOM KU3HU;

5) Tpy10BOI0 BOCTIMTAHMSI:

HHTEpeC K TMPaKTHYECKOMY H3y4YeHHUIO mpodeccuit W Tpyaa
Pa3IMYHOTO pOJia, YBAXKEHUE K TPyAy M pe3yibTaraM TPYJA0BOH
JESATEIbHOCTH, B TOM YHCJIE€ HA OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHU
10 XWMHUH, OCO3HAHHBIH BBHIOOP HHIMBUAYAJIbHOM TPaCKTOPUH
MPOJOKEHHUST Oo0pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB H
CITIOCOOHOCTH K XHMHH, OOIIECCTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
yCHenHon mpodecCuoHanbHOM IeATeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX
YMEHHM, TOTOBHOCTh aJalITUPOBATHCS B IMTPOGECCHOHAIBHOM Cpeie;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

DKOJIOTHYECKH IIeJIeCOO0pa3HOe OTHOIIEHHE K TIPUPOJE Kak
HCTOYHMUKY >KU3HM Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, MOHUMAHUE
IICHHOCTH 3JIOPOBOTO M O€30IacHOro 00pas3a >XM3HU, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (DM3UUYECKOMY U IICUXHYECKOMY 37I0POBBIO,
OCO3HAHME IIEHHOCTH COOJIIOJICHUS ITPaBUJI OE30MMaCHOTO TOBEJACHUS MPHU
paboTe ¢ BeleCTBaMH, a TAKXKE B CUTYAIUAX, YIPOKAIOIIUX 3I0POBbIO U
JKU3HU JTI0/IeH;

CITIOCOOHOCTH TPUMEHATh 3HAHMS, IOJydaeMble MPU H3YUYCHUH
XUMWH, JJI1 PEIICHUs 3a7ay, CBS3aHHBIX C OKPYXKAIOUIEW MPUPOTHOM
CpeloH, NI TOBBILICHUSI YPOBHS SKOJIOTMUYECKOW KYJIbTYPbI, OCO3HAHUS
I00AJIBFHOIO XapaKTepa JKOJOTMYECKUX MPOOIeM U MyTeH WX pelieHus
MOCPEJICTBOM METOJIOB XHMMMH, SKOJOTHMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBaTbCSI MM B II03HABaTEIbHOM, KOMMYHUKATHBHON U
COILIMAJIbHOM MTPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BbIICIISIIOT 3HAUUMBIE 151
(dhopMUpOBaHMSI MUPOBO33PEHHS OOIIEHAYYHBIC MOHATHUS (3aKOH, TEOPHS,
MPUHIINI, TUMOTE3a, (PaKT, cUcTeMa, MPOIECC, IKCIEPUMEHT U JAPYToeE.),
KOTOPBIC UCTOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUCOHBIX MPEeAMETax U
MO3BOJISIIOT HAa OCHOBE 3HAHUW U3 ATUX IIPeAMETOB (HOPMUPOBATH
MPEJICTaBICHUE O 1IEJIOCTHOM HAy4YHOW KapTUHE MHUpPA, U YHUBEPCAIbHbIC
y4deOHBIC JTEUCTBUS (mo3HaBaTeNbHBIC, KOMMYHHKATUBHBIE,
PeryJIATHBHBIE), KOTOphIe 00eCIeuynBarOT (HOPMHUPOBAHHE T'OTOBHOCTH K
CaMOCTOSITCJIbHOMY  IUIAHUPOBAHUIO W OCYIIECTBIICHUIO  y4eOHOMU
JESITEIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyeckue 1eMcTBUs:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TIpU
OCBOEHUHU 3HAHUMU: PACKPHIBaTh CMBICT XUMHYECCKUX MOHATHUH (BBIICIATH
WX XapakTepHble MPU3HAKHU, YCTaHABJIMBATH B3aUMOCBSI3b C JAPYTUMHU
MOHATHUAMU), HCIIOIb30BaTh TOHATUS IS OOBSCHEHHUS OTACIbHBIX
(hakTOB W  SBJICHUM, BBIOMPATh OCHOBAaHWUA H KPUTEPUU IS
KJIacCU(pUKAIIUM XUMHUYECKHUX BEIIECTB U XUMHUYCCKHUX PEaKIIUH,
yCTaHaBJIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIy OOBEKTaMH



U3Y4YEHUs, CTPOUTh  JIOTUYECKUE  paACCYXJeHUs (MHIYyKTUBHBIE,
JeAYKTUBHBIC, 110 aHAJIOTHH), JIeJaTh BRIBOJIBI M 3aKJIFOUCHUS;

yMEHUE NMPUMEHATh B TIPOliecce MO3HAHUS MOHITHS (TPEAMETHbBIC U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIOIb3YEMbIE
B XMMUHU, MPE0OPa30BhIBATH IIUPOKO MPUMEHIEMbIE B XUMUU MOJICIIbHbBIE
MPEACTABICHUS] — XMMHYECKUN 3HAaK (CHMBOJI DJIEMEHTA), XUMHUYECKas
dbopmyna U ypaBHEHHUE XMMUYECKOW PEAKIMU — MPHU PEIICHUH y4eOHO-
MO3HABATENIbHBIX 33J]a4, C Y4YETOM HTHUX MOJIETbHBIX MPEICTaBICHUN
BBUSIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK H3Y4aeMbIX
O00BEKTOB — XMMHUYECKUX BEIIECTB U XMMHUUYECKHX PEAKIUH, BBISABIATH
oOlue  3aKOHOMEPHOCTH,  MPUYMHHO-CIEJACTBEHHBIE  CBSI3U WU
MIPOTUBOPEYHS B U3YHAEMbBIX MIPOLIECCAX U SIBICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eUCTBUA:

YMEHUE HCIOJb30BaTh TOCTABIICHHBIE BOIPOCHl B KadyecTBE
WHCTPYMEHTA MMO3HAHMS, a TAKXKE B KQUeCTBE OCHOBBI /1151 (POpMUPOBAHUS
TUIIOTE3BI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpuOOpETEeHUE ONbITa MO I[JIAHUPOBAHUIO, OpTraHU3alluud |
MPOBEJICHUIO YUYEHUYECKUX DKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a
XOJIOM TMpoIlecca, CaMOCTOSITEIbHO TMPOTHO3UPOBATH €ro pe3yJbTarT,
dbopmyaupoBaTh 0000IIEHHSI W BBIBOJIBI MO PE3yJIbTaTaM MPOBEAECHHOTO
OTIbITA, UCCIIEIOBAHHUS, COCTABIIATH OTUET O MPOJICTIAHHOMN padoTe.

Pabora c nnopmanmueii:

yMEHUE  BbIOMpATh, AHANU3UPOBATH U  HHTEPIPETUPOBATH
MH(}OpPMAIUIO PA3TUYHBIX BUJIOB U (HOPM MPEACTABICHUS, MOIYIAEMYIO
U3 Pa3HBIX UCTOYHUKOB (HAY4YHO-MOMYJSpHAS JTUTEPATypa XUMHUYECKOTO
coJiepKaHusi, CIpaBOYHBIE MocoOus, pecypchl MHTEepHETa), KpUTUUECKH
OIICHUBATh MPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHATh PA3JIUYHbIE METOJbI M 3alpOChl IPU MOUCKE U
orOope MH(OpPMAIUU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUSI YUCOHBIX M MO3HABATEJBHBIX 3a7a4 OMPEACIEHHOTO THIIA,
NpuOOpETEHUE ONbITa B O0JACTH HCIIOJIBb30BaHUA HHGOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUM, OBJQJCHUE KYJIbTYpPOl aKTUBHOTO
WCIIOJIb30BAHUSL  PA3IUYHBIX TTOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO
BBHIOMpPATh ONTUMaJIbHYIO (opMy TMpeacTaBieHUss UHOOpMAIUU U
WUTIOCTPUPOBATh  pellaeMble  3aJa4dl  HECJIOKHBIMH  CXEMaMH,
auarpaMMamu, IpyruMu opmamu rpaduku ¥ 1X KOMOUHALIUSIMU;

YMEHHUE HCIOJb30BaTh M aHAIU3UPOBATH B MpOIEcce yuyeOHOU H
UCCJIEIOBATENIbCKOM  JCSATENIBHOCTH ~ MHGOPMAIMI0 O  BIMSHUU
MIPOMBIIIUIEHHOCTH, CEJIbCKOTO XO3SWCTBA M TPAHCIIOPTa HA COCTOSTHUE
OKpYKaroUer MPUPOIHON CPEIBIL.

KoMmyHnKkaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0/ Iuanora u (Win) JUCKYCCUU) TIO
CYILIECTBY OOCYXKJaeMoi TeMbl, (HOpMYyIHUpOBaTH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPEIJIOKEHHOMN 3a/1a4H;

YMEHUSI TPEACTABIATh IMOJYYEHHBIE PE3yJbTaThl MO3HABATEIHHOM
JIESITEILHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTaX; JiejaTh MPE3CHTAINIO
PE3YNIbTATOB BBHIMOJHEHUS XUMUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO
OMbITa, JIA0OPATOPHOM pPabOTHl O MCCIETOBAHUIO CBOWMCTB BEIIECTB,
y4eOHOTO IIPOEKTa);

yMEHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM M MCCIEIOBATEILCKON JIEITEIbHOCTH MPU PEHICHUU



BO3HHMKAIOIIUX TMpoOJIeM Ha OCHOBE Yyuéra OOIMUX HWHTEPECOB U
corjacoBaHusi Mo3uluil (0OCykJeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
WTYPMBD», KOOpPJAHWHALMsI  COBMECTHBIX  JICMCTBUM, OIPEICIICHUE
KPUTEPHUEB IO OLIEHKE KAYECTBA BHITIOJHEHHON paOOThI U JPYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATENBHO  ONPENCISITh eI  JIEeSATEIbHOCTH,
MJIAaHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIUMOCTHU
KOPPEKTUPOBaTh  CBOK  JEATEIBHOCTb, BBIOMpaTh  HauOoliee
s exTuBHBIE CIIOCOOBI pellleHHs] YYeOHBIX M TO3HABATENIbHBIX 3aj1ad,
CaMOCTOSITEJIbBHO COCTaBJIATh WM KOPPEKTUPOBATH IPEIIOKECHHBIN
AJTOPUTM JCWUCTBUM NPHU BBINOJHEHUU 33JaHUN C YYETOM IIOJYUYEHHUS
HOBBIX 3HaHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIHUsX,
OLICHMBATh COOTBETCTBHUE ITOJYYEHHOI'O PE3YJIbTaTa 3asBJICHHOW LIENH,
YMEHHUE MCIOJIb30BaTh M AHAIU3UPOBATHh KOHTEKCTHI, IpEIjaracMble B
YCIIOBUH 3aJIaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeamMeTHBIX Pe3ysbTaToOB M0 OCBOCHHUIO 00S3aTEIBHOTO
colepKaHUsi, YCTAHOBJICHHOTO JaHHOW  denepasbHONM  paboueit
MIPOTPamMMOii, BBIJICISIOT: OCBOCHHbBIE 00YYarONTUMUCS HAyYHbIC 3HAHUS,
YMEHUS U CIIOCOOBI IeUCTBUH, cieriudrudecKue sl IpeIMeTHON 00IacTu
«XuUMUSD», BUABL JEATEIBHOCTU I10 IOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpETalNK, TMPeoOpa3oBaHUI0 W MNPUMEHEHHIO B  Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYyaIlUsIX.

K koniy oOyueHuss B 8 kJacce mpeaMETHbIE peE3yJibTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXkarb  C(OPMUPOBAHHOCTH Y
o0y4Jaronuxcst yMEHUM:

e PAacKpbIBaTb CMBIC]I OCHOBHBIX XUMHUUYECKHUX IOHSATHUM: aTOM,
MOJIEKYJIa, XUMAYECKAN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OAHOPO/HASI M HEOJHOPOJIHAS), BaJICHTHOCT,
OTHOCHUTEJIbHAsA aTOMHAasi U MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHASI MAcCa, MaccoBasl JOJIsI XUMUUYECKOTO
AJIEeMEHTa B COCAMHEHUH, MOJISAPHBIM OOBEM, OKCHI, KHUCIIOTA,
OCHOBAaHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS,
XUMUYECKash peakius, Kilaccupukanus peakiui: peakiuu
COCAMHEHUs, PEaKUUH PpA3JI0KEHUS, pPEAKIUMU 3aMEIICHUs,
peakuuu 0OMeHa, PK30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETIOBON
abdexT peakiuu, SAPO aroma, SJICKTPOHHBIA CJIOW aToma,
aTOMHasi OpOUTalb, PAIANYC aTOMa, XUMUYECKas CBS3b, MOJIApHAs
Y HEIOJISIpHAas KOBAJIECHTHAsS CBSA3b, HOHHAs CBSA3b, MOH, KaTUOH,
aHUOH, pAcTBOp, MaccoBas JOJs BelmiecTBa (TPOIEHTHAs
KOHIIEHTpAIs1) B PacCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMUYECKUX ITOHITUN
U TOPUMEHATH OTU IMOHATHUS IPU OIMCAHUU BEIIECTB M HX
[IPEBPaLCHUM;

e JHCIIOJNB30BATh XUMHMUYECKYK) CHMBOJIMKY I COCTaBJICHUS
(dhopMys1 BEIIECTB U YPABHEHHUM XUMUYECKUX PEAKIIUN;

e ONpEAeNATh BaJEHTHOCTH AaTOMOB JJIEMEHTOB B OWHApHBIX
COCIMHEHUSIX, CTENEHb OKHUCJICHHS DJEMEHTOB B OMHApPHBIX
COCMHECHUAX, MPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIAacCy COeAMHEHUN 1o QopMyiaMm, BUJ XUMUYECKOW CBSI3H
(KoBaJieHTHAsi U MIOHHAs) B HEOPTAHUUECKUX COCTMHEHUSX;



e packpsiBaTh cMbIci [lepuoauueckoro 3akona 1. Y. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH
CBOWMCTB XUMHYECKUX DJJIIEMEHTOB OT HX TMOJIOKEHUS B
[lepuoauyeckoil cucteme, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HMS, 3aKOHA
ABorazapo;

e ONUCHIBATH M  XapakTepus3oBaThb  TabIUuyHyr0  Qopmy
[Tepuoauyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB: Pa3JIMyYaTh
MOHATUSL «TJIaBHas moarpymnna (A-rpymma)» W «1moOodHas
noarpynna (b-rpynma)», wmanble W OoJblIME  TIEPHOJIBI,
COOTHOCUTh OOO3HauY€HUs, KOTOpbIe UMEITCS B Tabnuie
«llepnonnueckas cucrema xumMuueckux osiemeHtoB JI. W
MeHnneneeBay C YHCIOBBIMM XAapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XHMMYECKHX D3JIEMEHTOB (COCTaB W 3apsij siapa, ooiiee
YUCJIO OJJEKTPOHOB M PACHPEACIICHHUE HX IO 3JIEKTPOHHBIM
CJIOSIM);

e KJACCU(PUIUPOBATH XUMUYECKHUE HIIEMEHTHI, HEOPraHUYECKUE
BEIIIECTBA, XHWMHMUYECKHE peakuud (M0 YHUCIYy M COCTaBy
y4acTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIIOBOMY 3P deKTy);

e XapaKkTepu30BaTh (OIMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB, TMOATBEPXKJAsl  ONUCAHHE
MpUMEpPaMH  MOJIEKYJISIPHBIX ~ YPaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

e TMPOTHO3UPOBATH CBOMCTBA BEWMIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX
MIPEBPAILECHUI B pa3JIUYHBIX YCIOBUSAX;

e BBIUYHCIISITH OTHOCUTEIBbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIL[ECTB, MACCOBYIO JIOJII0 XUMHUUYECKOIO dJIeMEHTa 1o Gopmyiie
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
Pacy€ThI IO YPAaBHEHUIO XUMUYECKON PEAKIINY;

e TMPHUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON AEATEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTEeMaTH3aluIo,
KJIacCU(PUKAIIMIO, BBISIBJICHUE TPUUMHHO-CIIC/ICTBEHHBIX CBSA3EH —
JUISl W3YyYEHHUS] CBOMCTB BEIIECTB M XHUMHUYECKHX PEAKILIHM,

€CTECTBEHHO-HAYYHbIE METOJbl IO3HAHWS — HaOJIOJCHHUE,
U3MEpPEHHE, MOJICIMPOBAaHUE, OKCHEPUMEHT (peasibHbId WU
MBICJICHHBIN );

e CIEJOBaTh MpaBWJaM TIOJIb30BAaHUS XUMHUYECKOW TMOCYI0N U
1abopaTOpHBIM 000pPYJOBaHUEM, a TAK)KE MpaBUiiaM OOpaIieHUs
C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU  TIO
BBITIOJIHEHUIO  JIAOOPATOPHBIX ~ XMMHYECKHX  ONBITOB  TIO
MOJIYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEHIECTB (BOJOPOAA U
KHCIIOPOJIa), TPUTOTOBJICHUIO PACTBOPOB C  ONpENEIEHHOM
MacCcoBOM J0Jied pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M
MPOBOJIUTh XUMHUYECKUE HSKCIEPUMEHTHI M0 PACIO3HABAHUIO
pPacTBOPOB IIEJIOYEM M KHUCIOT C TMOMOIIbI0 WHJIUKATOPOB
(;makmyc, peHondTaaenH, METHIOPAHK U JPYTHE).
K koniy oOydenuss B 9 kJacce mpeAMETHbIE pE3yJbTaThl Ha
0a30BOM  ypOBHE JIOJDKHBI ~ OTpaXkarb  C(OPMUPOBAHHOCTH Y
oOy4Jaronnxcsi yMEHUM:



pPacKpbhIBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKHUX  TOHSTHIA:
XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHUOH,
IPOCTOE  BEIIECTBO, CJIO)KHOE  BELIECTBO,  BAJIEHTHOCTD,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas
peakiysi, XUMHUYECKasi CBsA3b, TEIUIOBON 3 (PEKT peakuuu, MOJb,
MOJISIPHBIH  00BEM, PAacCTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS JUCCOIMALIMS, PEAKIMd HWOHHOTO OOMEHa,
KaTtaiu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTHUMbIE WU
HEOOpaTUMbIE  PEaKlUd, OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC
peaklMK, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCJICHHE U
BOCCTAaHOBJICHUE, aJUIOTPOIUsi, amM(pOTEPHOCTh, XUMHUYECKas
CBs3b (KOBaJICHTHAs, HOHHASI, METAJUTMYECKas ), KpUCTAIIMYECKas
peméTKa, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakiuu, nmpeaesbHo aonyctumas konnentpanus [1/1K Bemectsa;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHM
U TPUMEHATH O3TU TOHATUS TPHU OINHUCAHUU BEIIECTB U UX
[IpEBPaLCHUM;

UCIIOJIb30BaTh XUMHMYECKYI0 CHUMBOJIMKY JIJII COCTaBIICHHUS
(dhopMys1 BEIIECTB U YPABHEHHUM XUMUYECKUX PEAKIIUN;
OTpEeNENATh BAJICHTHOCTb W CTENEHb OKHUCICHUS XHMHYECKHX
AJIEMEHTOB B COCIMHEHUSIX Pa3IUYHOTO COCTaBa,
MPUHAJICKHOCTh ~ BEHIECTB K OMNPENeIEHHOMY  KJaccy
COeMHEHM 1o  ¢opMyrnaMm, BUJ  XUMHUYECKOHW  CBS3U
(KoBajJieHTHasi, WOHHAs, METAIMYEeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsj] UOHA M0 XMMHUYECKON QopMmylie, XapakTep
Cpelbl B BOJHBIX PAacCTBOPAaX HEOPraHUYECKHX COCTUHEHUH, THUII
KPUCTAJUTMYECKOU PEMIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIch [leproanueckoro 3akoHa [[. . Menneneesa
U JEMOHCTPUpPOBaTH €ro IOHUMAHHWE: OIHCHIBATH WU
XxapakTepu3oBaTh TabauuHyt0 popmy I[lepuoanueckoii CUCTEMBI
XUMUYECKUX  DOJIEMEHTOB:  pa3linyaTh TOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynna)» u «mnobdounas noarpynna (b-rpymma)y,
MaJjibie U OOJIbIIIKE MTEPHOJIbI, COOTHOCUTHh 0003HAYCHUS, KOTOPHIE
UMEIOTCSI B NEPUOJUYECKOM  TaOJuIlEe, C  YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMUMHUYECKUX HJIEMEHTOB
(cocraB u 3apsg  gnapa, oOImee 4YHCIO  DJIEKTPOHOB U
pacmpesiefieHde UX IO DJIEKTPOHHBIM CJIOSIM), OOBACHSITH 0OLIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U UX
COEIMHEHUI B TpeJiesaXx MajbIX MEPUOJO0B U TJIaBHBIX MOATPYIII
C Y4€TOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPraHUYECKHE
BEIIECTBA, XHUMHMUYECKHE peakuuu (M0 YUCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIUIOBOMY 3P (dEKTy, 1o
M3MEHEHUIO CTENeHEN OKUCTICHUSI XUMUYECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTH) o0OOImMEe U  crenuduyueckue
XUMUYECKHE CBOMCTBA TPOCTBIX M  CJIOXHBIX  BEIIECTB,
MOATBEPK/asi OMHCAHUE MPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;
COCTABJISITh ~ YPABHEHUS  DJEKTPOJUTUYECKOW  JTHCCOIMALUAU
KHCIIOT, IEJI0Yel U COJIeH, TOJIHBIE U COKpPAIEHHBIE YPAaBHEHHUS
peakiuii HMOHHOTO oOMeHa, ypaBHEHUS peaKIuid,



MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKIY
BEIIIECTBAMHU PA3IIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiMii TMOCPEACTBOM COCTaBJICHUS DJIEKTPOHHOro OajaHca
3THUX PEAKIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX
CTPOCHHUS, BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPAICHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacCChI
BEILIECTB, MACCOBYIO JIOJII0 XUMHUUYECKOT0 dJeMEHTa 1o Gopmyiie
COEJIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B pACTBOPE, IMIPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKIInu;

coOmo/IaTh TpaBWiIa TMOJB30BAHUS XUMHUYECKON TOCYIOM U
1a60paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBUiIa OOpAIEHUS C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBITIOIHEHUIO
7a00paTOPHBIX ~XMMUYECKUX ONBITOB IO TOJYYCHHIO U
coOUpaHuI0 Ta3000pa3HBIX BEIHIECTB (aMMHUAKa U YIIJIEKUCIIOTO
rasza);

MIPOBOJIUTh PEAKIUH, MOJATBEPHKIAIOIINE KaueCTBEHHBIH COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
OpomMua-, monua-, kKapOoHat-, ¢ocdar-, CHUIHMKAT-, CyJIbdar-,
TUAPOKCUJI-MOHBI, KAaTHUOHBI AMMOHMS M HMOHBI HM3YyYECHHBIX
METaJUIOB,  NPHUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHWYECKUX BEUIECTB;

MIPUMEHSTH OCHOBHBIE OTEPAIIUU MBICIUTEIBHOMN NESITEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHE, 000OIICHHE, CHCTEeMAaTH3aluIo,
BBISIBIICHUE TMPUYUHHO-CIIEJCTBEHHBIX CBSI3€H — I U3YyYECHHS
CBOMCTB BEHIECTB M XHUMHUYECKHX PEaKIUW, €CTEeCTBEHHO-
Hay4YHbIE METOJAbl T[O3HAHUS — HAONIOJCHHE, U3MEpPEHHUE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
DJIeKTPOHHBIe (HH(POBHIE)
N HauMenoBaHnue KoaundecTBO yacoB 06pa30BaTeJ’leble pecypcChbl
o
pa3aeyioB U TeM
n/n
NporpaMMbl KontpoJabHbie IIpakTnyeckue
Bcero
padoThI padoThbI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMHa — BaKHas
L1 00J1aCTh €CTECTBO3HAHUS s ) bubmuoreka [JOK
' U IIPAKTUYECKOU https://m.edsoo.ru/7f41837¢c
eATEIILHOCTH YeI0BEKA
12 BemecTBa 1 xXuMudeckue 15 I bu6mmoreka [JOK
' peakuuun https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 20
Pa3znen 2. BaxuHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. 6 bu6nuoreka [IOK
) [MoHsTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o g | bu6mmoreka [JOK
) KHCIIOTAX U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PacTBopsl. 5 ! 1 bubmnoreka [IOK
) [Tousitre 06 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBI€E KJIaCCHI bubnuoreka IHOK
24 11 1 1 1

HCOPIraHUYCCKUX

https://m.edsoo.ru/7f41837¢



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

COE€NUHEHUN

Htoro mo pazneny 30

Pa3nen 3. llepuoanueckuii 3axon u [lepuoauyeckas cucrema xumuieckux 31eMeHToB /I. . MenaesieeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[Tepuonnueckuii 3aKOH U

IIepnonnueckas cucrema
bubmuoreka [JOK

3.1 ec DJIEMEHTO
XHMITHCCRUX SIICMEHTOB 7 https://m.edsoo.ru/7f41837¢c

. . Menaeneena.
Ctpoenue aToma

XuUMH4YecKas CBA3b.

30 OKHCIUTEIBHO- g I bubmnoreka [IOK
) BOCCTaHOBHUTECIIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu
bubnnoreka [IOK
J4!
TOTO Mo pasiey 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubnuorexa [JOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 5



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

9 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMMbl

KoaunuyecTBo yacoB

DuiekTpoHHbBIE (U(POBHIE)
o0pa3oBaTe/IbHbIE Pecypchl

Bcero

KoHTpobHbIe
padoThI

IIpakTuyeckue
padoThbI

Pa3gen 1. BerecTBo 1 XUMHYECK

He peakuuu

[ToBTOpenue u

11 yriayOseHue 3HaHU M s { bubnuoreka LIOK
' OCHOBHBIX Pa3JeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa HOK
) p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKIU
DNeKTpoNIUTHYECKas
13 JIUcconanusl. g I | bubmuoreka [JOK
) XUMHYECKHE PEaKInU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17

Pazgen 2. HeMeTa/JILI M MX CO€THHEHU S

OOm1ast XxapaKTepUCTHKA

2.1 XUMHUYECKHX JJIEMEHTOB 4 1 bubnmorexa LIOK
' https://m.edsoo0.ru/7f41a636
VIIA-rpynnsl. ["anorenst
2.2 OOm1ast xapaKTepUCTHKA 6 bubnnorexa [IOK



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

XUMHAYECKHX 3JICMEHTOB
VIA-rpynmnsl. Cepa u eé
COCIMHEHUS

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

OOm1ast xapaKTepUCTHKA

)3 XUMHYECKUX AJICMEHTOB , bubmuoreka [JOK
' VA-rpynmsr. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeTMHCHHUS
OOm1ast xapaKTepUCTHKA
XUMHUYCCKHUX DJICMECHTOB Eub 1OK
noImoTeka
2.4 IVA- %
rp}:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
KPEMHUH U UX
COCIMHCHHMS
Hroro no pazneny 25
Pazgen 3. MeTa/Ibl M X CO€THHEHUS
31 OO0mme cBOMCTBa 4 bubmuoreka [JOK
' METAJJIOB https://m.edsoo.ru/7f41a636
30 Baxwueiimme MeTamuisl 1 16 bubmuoreka [JOK
) UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pasgeny 20

Pa3znen 4. Xumus u okpy:xamomas cpeaa

41 BemectBa u matepuansi B 3 bu6mmoreka [JOK
) JKW3HU 4EJI0BEKA https://m.edsoo.ru/7f41a636
Wroro no pasgeny 3



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

PesepBHOE Bpems

bubmnoreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68



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




HOYPOYHOE IIVTIAHUPOBAHHUE

8 KUJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudpossie
Tema ypoka KonTposabubie IIpakTu4yeckue
n/n Bcero U3yYeHUs o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumun. Pons xumuu B
1 JKU3HU YenoBeka. Tena u 1 BuGmmorera LIOK
) https://m.edsoo.ru/ff0d210c¢
BEIIIECTBA
) [ToHsiTHE O METO/IaX MO3HAHUS B ! bubmuoreka [JOK
XAMUHA https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padora Ne 1
«IIpaBumna paboThl B
3 71a00paTOPHUH U IPUEMBI 1 Bubmmorera LIOK
patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTopHbIM
000pyIOBaHUEMY
4 YucThle BelecTBa U CMECH. I bubmuoreka [JOK
CrniocoObI pa3aeneHus: cmecei https://m.edsoo.ru/ff0d26¢ca
[IpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceit (Ha I bu6mmoreka [{JOK
IIPUMEPE OYUCTKH ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A
TOMPL I MOJICKY IRt ! https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE DJIEMEHTBI. 3HAKHU 1 bu6mmoreka [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

(CHMMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be8

BCIIECTBA 110 YPAaBHCHUAM

2JIEMEHTOB
2 n bu6mmoreka [IOK
POCTRIC 1 CIIOACHBIC BelliccTsa https://m.edsoo.ru/ff0d2a6¢
9 A 06 VUCHIE bubnuoreka [JOK
TOMHO-MOJICKYJIApHOE Y1 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMU4eckas hopmyIa. bubnmoreka [JOK
BanenTHocTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DIIEMEHTOB
OTHOCHUTENIbLHAs aTOMHAas Macca.
11 O ast MOJIEKYJIIpHAas buGnnorexa LIOK
rHocHTeIbH JICKyIAp https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBas 10511 XMMHYECKOTO bubnuorexa [JOK
JJIEMEHTA B COCIUHCHUN https://m.edsoo.ru/ff0d350c¢
13 KonunuecTBo BemnectBa. MoJib. bubnuorexa [JOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 Du3nYECKUe U XMMHUYECKHUE bubnuoreka [JOK
SIBIICHUS. XMMHUYECKasl peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBusl NPOTEKaHUs bubnuoreka [JOK
XAMHUYECKHUX PEAKIUU https://m.edsoo.ru/ff0d3al 6
3aK0H COXpaHEHHUS MAaCChl
16 ec )IZI/IMI/I‘-IGCKI/IG buGnnorexa LIOK
TB.
Bett https://m.edsoo.ru/ff0d3b&8
ypaBHEHUS
17 Berunciienust KoauuecTBa, MacChl bubnuorexa [JOK

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

XUMHYECKUX PEAKIUI

Knaccudukanus XuMuaeckux
peakiuii (CoeTMHEHUS,

bu6mmoreka [IOK

18
PA3JI0KEHUS, 3AMEILICHNUS, https://m.edsoo.ru/ff0d3f34
oOMmeHa)
M. B. JIoMOHOCOB — y4€HBbIi-
19 sHuukioneauct. O6o0neHNE U bubmorexa [IOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alHsl 3HAaHHUH
Kontponbnas padora Nel mo
20 TeMme «BermecTBa u XuMuueckue bubmmorexa [IOK
B https://m.edsoo.ru/ff0d4290
peaKIum»
Boznyx — cmech razos. CocraB
21 BO3 yxa Kucnopon — snemeHT u bubmmorexa [IOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ou3nyecKue 1 XUMHUIECKHE
” CBOICTBaA KHCIIOpOa (peakiuu bubmmoreka [JOK
okucieHus, ropenue). [lonsrue https://m.edsoo.ru/ff0d4614
00 okcugax
Crioco0bI MOJTydeHHS KUCIIOpOo/1a
” B J1a0opaTopuu 1 bubmmoreka [JOK
MPOMBIIUIEHHOCTH. [ [pruMeHeHue https://m.edsoo.ru/ff0d497a
KHUCIIOpOJa
TennoBoii 3 PeKT XUuMUIECKOI
24 pEaKIIMH, TTIOHSATHE O bubnuoreka [JOK

TCPMOXUMHNYCCKOM YpaBHCHHUH,
OK30- U SOHAOTCPMHUUYCCKUX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

peaKumsax

Tomnuso (HedTh, yroiab U METaH).

bubnuoreka [JOK

25 3 0
ArPASHEHHE BOSAYRA, CHOCOOH https://m.edsoo.ru/ff0d4c4a
€ro NpeJoTBpaIICHUS
[TpakTrueckas padora Ne 3 mo
26 teme «Ilonyuenue u cobupanue bu6mmoreka [IOK
KUCIIOpOZa, U3YYEHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
Bonopon — anemeHT u nipoctoe
27 BE I[e(IT:)Tlfo Haxoxnenue 113) bubmmorexa HOK
HHECTRO. 8 https://m_edsoo.ru/f0d4dd0
npupoje
Ouznyeckue U XUMUIECKHE
28 cBolicTBa Bogopoaa. [lpumenenue bubmmorexa LOK
AOPOAa- 1P https://m.edsoo.ru/ff0d4dd0
BOJIOpOAA
bu6mmoreka [IOK
29 I1
OIUITHE © KHCHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0blI 1osryyeHust BOAOPOa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o
31 teme «I[lonyuenue u cobupanue bu6mmoreka [IOK
BOJIOPO/1a, U3YUYECHHUE Er0 https://m.edsoo.ru/ff0d4{42
CBOWCTB»
1 MonspHbiii 00bEM ra3oB. 3aKoH bubmmoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542¢
1 Borancnenus o0bpéma, bubnuorexa [JOK

KOJIMYECTBA BCIICCTBA ra3a 1o €ro

https://m.edsoo.ru/ff0d55a0
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HN3BCCTHOMY KOJIMYCCTBY
BEIIIECTBA HIIH 00BEMY

Breruucnenus 006EMOB ra3oB 1o
YPaBHEHUIO PEAKIIMU Ha OCHOBE

bu6mmoreka [IOK

34
3aKOHA OOBEMHBIX OTHOIICHHUI https://m.edsoo.ru/ff0d5708
ra3oB

15 Du3nYECKUEe U XUMUYECKHUE bubnuoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuil. [Tonstue 06 bubmmoreka [IOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTes.

37 HacpimenHnbie 1 HEHACHITIICHHBIS bubnnoreka [JOK
pactBOpbl. MaccoBas jomnst https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTrueckas padora Ne 5 mo

18 teme «l[IpuroroBiienre pacTBOPOB bubmmoreka [JOK
C onpeAeI€HHON MacCOBOM 0Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»

Kontponbnas padota No2 o
39 teme «Kucnopon. Bomopo bubmorexa [IOK
PO BOAOPOA. https://m.edsoo.ru/ff0d6342
Bonay»

40 OKCHJIBI: COCTaB, bubmuorexa [JOK
KJaccu(uKaius, HOMEHKIIATypa https:/m.edsoo.ru/ff0d664e
[Tonyyenue n xummudeckue

. bu6mmoreka [IOK

41 CBOMCTBA KHUCIOTHBIX, OCHOBHBIX

1 aM()OTEPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e
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4 OCHOBaHUS: COCTaB, bubnuorexa [JOK
KJaccu(uKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
13 [Tomryuenue u XuMu4ecKue bu6mmoreka [IOK
CBOICTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, bubnnoreka [JOK
44
KJlaccuguKaius, HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomryuenue u XuMudecKkue bu6mmoreka [IOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnoco((ilf 0T )eHHs[ yp bubmorexa HOK
yi o https://m.edsoo.ru/00ad9474
XHMHYECKHUE CBOMCTBA
[IpakTrueckas padora Ne 6.
Pemienne skciepuMeHTAIBHBIX
47 3a7a4 o Teme «OCHOBHBIC bubmorexa HOK
a https://m.edsoo.ru/00ad9b7¢c
KJIACChl HEOPTaHUIECKUX
COCTUHEHUIN
'eneTnyeckas CBsI3b MEKIY
48 KJIacCaM1 HEOPTraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCUHCHMI
49 O06o001IeHre U CUCTEMaTH3aIUs bubnuorexa [JOK
3HAHHI https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mo
" bubnuorexa [JOK
50 teme "OCHOBHBIC KJIacChl
on https://m.edsoo.ru/00ad9¢la
HEOPTraHWYECKUX COCITUHCHHI
51 [TepBbie OMBITKH bubmmoreka [JOK

KJ'IaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHUX

https://m.edsoo.ru/00ad9ffa
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anemMeHTOB. [IoHATHE O rpynnax
CXOJHBIX 3JIEMCHTOB

[Tepunonnueckuii 3aKOH U

57 [Tepnoguueckas cucrema bubnmnoreka [JOK
XUMHYECKHX d1eMeHTOB /1. H. https://m.edsoo.ru/00ada52c
Menpeneena

53 [Iepuoasl, Tpynnsl, MOATPYIIIIBI bubmmorexa [TOK

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

54 Crpoenue atomoB. CocTaB bubnmnoreka [JOK
aTOMHBIX saep. M3oTorbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX

55 000JI0YEK aTOMOB JIEMEHTOB bubnuorexa [JOK
[Tepuonnueckoit cucremsi /. 1. https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XUMHYECKOTO

56 3JIEMEHTA 10 €ro MOJOKEHUIO B bubnmnoreka [JOK
[Tepnonnueckoii cucreme /1. Y. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro

57 3aKOHA JIJIs1 Pa3BUTHS HAYKU U bubnmnoreka [JOK
npaktuku. /. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YU€HBIN, IEJAror U IPaskIaHuH

53 DIEKTPOOTPULIATETLHOCTh bubmmoreka [JOK
aTOMOB XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

59 Honnas xumuyeckas CBs3b bubmorexa HOK

https://m.edsoo.ru/00adac34
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60 KoBanentnas nosnsipHas ! bubnmnoreka [JOK
XAMHYECKasl CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHast ! bubnmoreka [JOK
XHMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenen oxucnenus 1 https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO- ! bubmmoreka [JOK
BOCCTAHOBUTEIILHBIC PEAKIINU https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64
OKHUCINUTEIN U BOCCTAHOBUTEIN 1 hits://m.cdsoo.r/00adb076
Kontponbnas padora Ne4 o
65 TeMe «CTpoeHne aToMa 1 bubnnorexa LIOK
p ' https://m.edsoo.ru/00adb486
XUMHYECKasi CBI3bY
66 PesepBuslit ypok. O6001IeHE U ! bubnmoreka [JOK
cUcTeMaTU3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
67 PesepBubiit ypok. O6001IeHe 1 ! bubnmoreka [JOK
cUCTeEMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHeIit ypok. O600IICHNE 1 { bubnmnoreka [JOK
cUcTeMaTU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosmyecTBo yacoB DJIEeKTPOHHBIE
Ne Hara nudpossie
Tema ypoka KonTpoabHbie IIpakTHyeckue
n/n Bcero H3YYeHU S o0pa3oBaTejibHbIE
padoTsbl padoTsbl
pecypchl
[Tepnoguueckunii 3aKOH.
| [Tepunonnueckas cucrema ! bubmuoreka [JOK
XUMHYECKHX IJIEMEHTOB /. https://m.edsoo.ru/00adb59e
H. Meunneneena
3aKOHOMEPHOCTH B
) W3MEHEHUHU CBOMCTB ! bubmuoreka [JOK
XUMHUYECKHUX SJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKJIAaTypa 1 Bubmmorera LIOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKUX BEIIECTB
Bunasl xumMuueckoii cBsI3U U
4 THIIBI KPUCTAITINYCCKUX 1 Bubmmorexa LIOK
B p https://m.edsoo.ru/00adbac6
pelIETOK
KoHnTtponbhas padora Nel
o Teme «IloBTopenue u
5 yray0ieHue 3HaHu| 1 1
OCHOBHBIX Pa3/elIoB Kypca
8 ximaccay
6 Knaccudukanus 1 bu6mmoreka [JOK



https://m.edsoo.ru/00adb59e
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XUMHYECKHUX PEAKLIUN 110
Pa3JIMYHBIM IPU3HAKAM

https://m.edsoo.ru/00adbcb0

ITonstue o CKOpPOCTH
XHUMHYECKOHU pEaKuuu.

bu6mmoreka [IOK

/ IToHsiTHE O TOMOI€HHBIX U https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIIMIX
[ToHsATHE O XMMHYECKOM
paBHOBecuu. DakTOpHI,

2 BJIUSIIOILIME HA CKOPOCTh bubnmnoreka [JOK
XUMHYECKOW PEAKUU U https://m.edsoo.ru/00adc28¢c
MOJI0KEHUE XUMHUUYECKOTO
paBHOBECHS
OKHUCITUTENTbHO-

9 BOCCTAaHOBUTEIIbHBIC bubmmorexa [TOK

https://m.edsoo.ru/00adcade
peakiuu
Teopus

10 ANEKTPOIUTUYECKOMN bubnmnoreka [JOK
nucconnanuu. CuiabHbIC U https://m.edsoo.ru/00adcd68
cia0bble IEKTPOIUTHI

1 HonHble ypaBHEHUS bubnuoreka [IOK
peaxkuuit https://m.edsoo.ru/00add448
XuUMHYECKHE CBOHCTBA
KHUCJIOT U OCHOBaHHUH B

12 CBeTe MpeACTaBICHUHN 00 bubmorexa [IOK

ANEKTPOIUTUYECKOMN
JUCCOLAlU

https://m.edsoo.ru/00add5d8
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XUMHYECKHE CBOMCTBA
COJIEH B CBETE

13 MIpEACTABICHUI 00 bubmmorexa [JOK
pel . https://m.edso00.ru/00add8b2
3JIEKTPOJIUTUUECKON
JIMCCOLMAIN

14 [TonsiTue o runponuse bubnmnoreka [JOK
cojiei https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubnuorexa [JOK
cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.

16 «Pemenne bubnuorexa [JOK
SKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1a49»

KoHnTtponbhas pabora Ne2
110 TEME
17 «INEKTPOJIUTHYECKAS bubmorexa [IOK
P https://m.edsoo.ru/00addecO
JHUCcoIHaNys. XUMUUYECKUE
peaKIuu B PaCTBOPAX»
OO6mas XxapakTeprucTuKa

13 rajlor¢éHOB. X UMHUYCCKHE bubmuorexa [JOK
CBOMCTBA Ha IIpUMeEpe https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CosiHas

19 KHCJIOTa, XUMHUUYECKHUE bubnuorexa [JOK

CBOMCTBA, ITOJIy4CHHUE,
IIpUMEHEHUE

https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTuyeckast pabora Ne 2

20 o teme «Ilomyuenue bubnmnoreka [JOK
COJITHOM KHCJIOTHI, https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Beruucnenus no

71 YPaBHEHUSAM XUMHUYECKHUX bubnuoreka [IOK
pEaKLHii, €CJIA OJIUH U3 https://m.edsoo.ru/00ade488
peareHToB JIaH B N30bITKE

” OO6mias xapakTepucTuka bubnmnoreka [JOK
aneMeHTOB VIA-rpynibl https://m.edsoo.ru/00ade64a
AJNOTpOIHbBIE
MOJIU(DUKAIINH CEPBHI.

” Haxosxxnenue cepol u eé bubnmnoreka [JOK
COCIMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepol
CepoBo0pO/I, CTPOCHHUE,

24 qml;nqecxge u XI/If/II/I‘-IGCKI/IG bubamorexa LHOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuppl cepol. CepHast

)5 KHCJIO0Ta, PU3NYECKUE U bubnuoreka [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IPUMEHEHNE
XUMHUYECKUE PEAKIUH,

bu6mmoreka [IOK
26 JIeXKAaIIue B OCHOBE

IPOMBILUIEHHOTO cioco0a

https://m.edsoo.ru/00adec8a
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IIOJIy4E€HUS CEPHOU
KHUCJIOTBI. XUMUYECKOE
3arpsI3HEHUE OKPYXKaroLen
Cpelbl COEINHEHUSIMU CEPBI

BriunciieHnue MaccoBoi

27 OJIM BBIXOJIa MPOJIYKTA bubmmorexa [OK
A Aia POty https://m.edsoo.ru/00adec8a
peakiuu
OO61as xapakTepucTHKa
3JIEMEHTOB V A-Ipymniibl.
28 A3o0T, pacipocTpaHeHHUE B Bubmmorexa [IOK
» Pactipocip https://m.edsoo.ru/00adeeab
npupojie, pu3nYecKue u
XUMHYECKHE CBOMCTBA
AmMMHaK, ero Gu3nIecKue u
29 XUMHYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.edso0.ru/00adf004
MOJIyYCHUE ¥ IPUMEHEHHUE
[IpakTuueckast padora Ne 3
30 o teMe «Ilomyuenue bu6nuoreka [IOK
aMMUaKa, U3y4yeHue ero https://m.edsoo.ru/00adf180
CBOWCTB»
A3oTHas KHCIO0Ta, €€
31 duznyecKue 1 XUMHUYECKHE Bubmmorexa LIOK
. https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnons3oBanne HUTPATOB
1 1 COJICHi aMMOHHS B bubmuoreka [JOK

KaueCTBE MHUHEPATIbHBIX
ynoopeHuit. XuMudeckoe

https://m.edsoo.ru/00adf518
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3arpsI3HEHUE OKPYXKaroLen
Cp€abl COCANHCHUSAMHA
azora

®dochop. Okcun hocdopa
(V) u dpochopnas kuciora,

bu6mmoreka [JOK

33
duznyecKue U XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHHUE
Hcnonp3oBanue hocdaTon
B KaUECTBE MHUHCPATBHBIX
34 o0OpeHuii. 3arpsi3HEHUE bubmorexa TOK
yAo0p L p https://m.edsoo.ru/00adfc20
IIPUPOJTHOM CpeIbl
docharamu
Yraepon, pacipocTpaHeHHE
35 B II Hp 0 ep @anqefKHe U Bubmmorexa [IOK
PHpoe, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcuapl yriaepoja, ux
dU3HYECKHE B XUMUIECKHEC
36 CBOMCTBA. DKOJIOTHYECKUE bubmmorexa [OK
' https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaoM yriepona (IV)
37 YroJjbHas KUCJIOTa U €€ bubmuoreka [JOK
COJIn https://m.edso0.1u/00ae006¢
[IpakTuueckas pabora Ne 4
18 no teme "[lonyyenue bu6nuoreka [IOK

YIJIIEKUCIIOrO Iasa.
KauectBenHas peakuus Ha

https://m.edsoo.ru/00ae027¢e
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kapOoHaT-moH"

HepBOHa‘laHBHBIC IIOHATHUA

19 00 OpraHnYecKux bubnmnoreka [JOK
BelIleCTBaxX KakK O https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YTIIepoaa

40 Kpemnnii u ero bubnmoreka [JOK
COEJIMHEHUS https://m.edsoo.ru/00ae080a
[TpakTnueckas padota Ne 5.

Pemenue

A1 3KCHEPUMEHTAIBHBIX 33724 bubnmoreka [JOK
o teme «BaxHeine https://m.edsoo.ru/00ae0bf2
HEMETaJIbl U UX
COCTUHECHUS»

KoHnTtponbhas padora Ne3

4 1o Teme «BaxkHeiime bubnuorexa [JOK
HEMETAJJIbl U UX https://m.edsoo.ru/00ac0e18
COCTUHCHUS)

OO6mas XxapakTeprucTUKa
XUMHYECKUX FJIEMEHTOB —
MeTaJlI0B. MeTtainueckas
43 CBSI3b U METAJJIMYECKAas bubmorexa HOK
. https://m.edsoo.ru/00ae103e
KpUCTaJUTMUECKasi pemérka.
dusnvecKue CBONCTRA
METAJIJIOB
44 XuMHYECKHEe CBONCTRA bubmuorexa [JOK

MCTAJJIOB.

https://m.edsoo.ru/00ael 156
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DIEKTPOXUMUYECCKUN DS
HaIPSKEHUN METAJIOB

O0611ue crmocoobl
MIOJTYYCHHUST METAJLIOB.
CrutaBel. Beruuciienust mo

45 ABHCHUSM XUMHUYECKUX bubmorexa TOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, eciii OANH U3
peareHTOB COJEPIKUT
MpUMecH
46 [TonsiTue o koppo3uu bu6nuoreka [IOK
METAJJIOB https://m.edsoo0.ru/00ae1278
bubmuoreka [JOK
47 €JIOYHBIE METaJl
Wenormsie MeTaIEL https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCHUIBI bu6nuoreka [IOK
HATpUA U KaJIuA https://m.edsoo.ru/00ae14b2
[Ienouno3eMenbLHBIC
49 METaJIJIbI — KaJbIHH 1 bubmorexa TIOK
. H https://m.edsoo.ru/00ac15e8
MarHui
50 Baxneiimme coeiuHEHUS bubmuoreka [JOK
KaJIbLIASA https://m.edsoo.ru/00ael5¢8
51 O06o0menue u
cHUcTeMaTU3alus 3HaHU I
57 JKEcTkocTh BOJIBI U bubmuoreka [JOK
CrocoObl €€ yCTpaHeHuUs https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padora Ne 6 bu6nuorexa LIOK

o Teme "YKECTKOCTh BOIBI

https://m.edsoo.ru/00aelae8
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U MeToAbl €€ ycTpaHeHus"

bu6mmoreka [JOK
54 Aumto i
JOMHIHIH https://m.edsoo.ru/00ac1c64
55 AmdoTepHbIe CBOICTBA bu6nuoreka IIOK
OKCHJa U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kenezo
. https://m.edsoo.ru/00ac1d86
OKcHIbI, THIPOKCHIBI U
57 COJIN Kene3a I;)II) U Kenesa Bubmmorexa [IOK
https://m.edsoo.ru/00ae35¢6
(1IT)
53 O06o0611IEHNE U
cHUcTeMaTu3alus 3HaHU I
[TpakTrueckas padota Ne 7.
Pemenue
59 AKCIEPUMEHTAIBHBIX 3aJ1a4 bubmuoreka [JOK
1o teme «BaxHeitme https://m.edsoo.ru/00ae3de8
METaJIJIbI M UX
COCTUHCHUS)
Beruucnenus no
YpaBHEHUSAM XUMUYECKHUX
pEaKLHii, €CJIA OJIUH U3
60 peareHTOB J1aH B H30bITKE bu6nuorexa LIOK

WJIU COJICPIKUT MPUMECH.
Breraucnenns MmaccoBoi
JTONTU BBIXOJ1a IPOAYKTA
peaKIuu

https://m.edsoo.ru/00ael750
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O060061IEHNE U

61 N 1
CHCTEeMAaTU3alys 3HaHUI
KoHnTtponbhas pabora Ned
o TeMe «BakHeiie
62 1
METaJIbl ¥ UX
COCIMHCHUS
BemiectBa u maTepuaisl B
63 ITOBCEIHEBHOM JKHU3HU 1 bubmorexa HOK
A https://m.edsoo.ru/00ae3f50
YyeJioBeKa
64 XUMHUYECKOE 3arps3HEHUE ! bubmmoreka [{JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun ! bubmmoreka [JOK
9KOJIOTUYECKHUX TTPOOIEM https://m.edsoo.ru/00ae4270
PesepBHEBIN ypOK.
66 0 60§ eHI/IeyE | bu6mmoreka [JOK
= . https://m.edsoo.ru/00ae0d0a
CHCTEeMAaTU3alMs 3HaHUI
PesepBHEBIN ypOK.
67 0 60§ eHI/IeyE | bu6mmoreka [JOK
= . https://m.edsoo.ru/00adb33¢c
CHCTEeMAaTU3alys 3HaHUI
PesepBHEBIN ypOK.
68 0 60§ eHI/IeyE | bu6mmoreka [JOK
= . https://m.edsoo.ru/00ad9cb2
CHCTEeMAaTU3alys 3HaHUI
OBILIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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