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[IporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3yJpTaTaM OCBOECHHS OCHOBHOI 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBe (henepanbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma 1o xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCS CpPEACTBaMHU YUEOHOTO MpEeaMETa, YCTaHABIMBAET
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3JieJaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONIPENEIIAEeT KOJINUYECTBEHHbBIE
Y KQUeCTBEHHbBIE XapAKTEPUCTUKHU COAECPKAHUSL, PEKOMEHIYEMYIO [10CJIEJOBATENbHOCT U3YUEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOIMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOXKHOCTHY MPEAMETa JIJIs peau3alun
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTelbHOW MPOTrpaMMbl HA YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibTaTaM OOY4YeHHs XMMHH Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00y4aro1erocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUU CIY>)KUT OCHOBOH U1 POPMHUPOBAHUS MUPOBO33pEHUSI 00y4aIOIIErocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEeM YCTOWYMBOTO PAa3BUTHUSL YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, PO0JIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peanu3allii BO3MOKHOCTEN Il CaMOpa3BUTUS U (POPMUPOBAHUSI KYIbTYPBI
JUYHOCTH, €€ o01el U (PyHKIIMOHATIbHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodecCHOHATBLHOM 1A TeNTbHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0yYaroIINXCs;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHME
oOydJaronuxcs.

JlanHble HampaBiieHHss B OOy4e€HHH XUMHUHU OOecredyuBaroTCsl CHelU(UKON colep:kaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpakeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4arolMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoaa K e€ uszydyeHuro. ConaepiaHue CKIaAbIBACTCS W3 CHUCTEMBI MOHATHM O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEILHOTO Pa3BUTUs 3HAHWN HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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



— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIHHO OT OJJHOTO YPOBHS K JPYTOMY, BBITIOTHSS
GYHKIIUY OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM IpPUPOJIBI,
LEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3ydyenue xumuu
MIPOUCXOIUT C TIPUBIICUCHUEM 3HAHUI U3 PAaHEE U3YUCHHBIX YIEOHBIX MpeaMeToB: «OKpyKarouit
Mup», «bruonorus. 5—7 knacce» n «Pu3nKa. 7 Kiacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUECKON JEATEIHLHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XMMHYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[O3HABATCIIBHBIX YMEHUH M WX NPUMEHEHUU B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIeCTBAMU B MTOBCETHEBHOM JKU3HH.

[Ipn u3yuyeHUH XMMHUH Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUs BaKHOE 3HAUCHHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMmHupoBaHUE WHTEIIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS HA CHCTEMaTHYECKOE TMPUOOIIEHHE OO0YyJarolmuXxcs K
CaMOCTOSITENIbHOW ~ IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GbopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHWS U CaMOTIO3HAHWSA, KIFOUEBBIX HABBIKOB (KIHOUYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢popmupoBanue o6mel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
YUCJIe YMEHUHN OOBSICHATH M OIICHUBAT SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIONIB3Ys 3HAHUS U OTIBIT,
MOJIYYCHHBIC TPU W3YyYEHUU XUMHUHU, TPUMEHATh WX TPH PEHICHUU TPOoOJIeM B MOBCEIHEBHON
JKU3HU U TPYJIOBOM AESITENbHOCTH;

— (opmMupoBaHue y 00y4aroMMXCcs TYMAaHUCTUYECKUX OTHOIICHHM, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKHM DKOJOTHYECKH IIEIeCO00pa3HOr0 TMOBEICHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIO I CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHS.

OO01ee yuciio 4acoB, OTBEACHHBIX I M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOTO OOIIErO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).






COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BetecTs. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pasieieHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckast popmysa. BaTeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiecTB. OTHocuTelbHass aToMmHas Macca. OTHOCUTENIbHAs MOJEKYJIsIpHAs Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KomnuuecTBo BemectBa. Moib. MonspHas Macca. B3anMocBsi3b KOJIM4ecTBa, MacChl U 4rciia
CTPYKTYPHBIX €IHHHII BeriecTBa. Pacu€Tel mo hopMyraM XMMHUYECKHX COCTUHEHUH.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIOH, MpaBwiIaMu paboOThl B JabOpaTopuu U MpUEMaMH
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHACHCAINS BOJIBI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCTIOTON) sIBJICHUH, HAOJI0IeHUE U
OTKCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTHI C XJOpuaAoM Oapus, pasioxkeHue ruapokcuga menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pasieneHus cCMecei:
C TIOMOIIBI0 MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKU TMOBAPEHHOW COJM, HAOIIOJACHHE U OMUCAHUE PE3yIbTaTOB MPOBEICHUS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoze, Gu3nueckue U XMMHUECKHUe CBOMCTBA (peakiuu TOPSHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOTydeHHs KHCIOpoJa B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TermmoBoit A(PekT XUMHUYECKOW peakIuh, TEPMOXMMHUYECKHE YypaBHEHHUS, DJK30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHne Bogopoa B mpupoie, pusudeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTer u comu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi 10Js BelIECTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcupnel. Kitaccupukarus OKCUAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanui. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHWM. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue u XxuMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHe M HM3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOJeHHE B3aMMOJCWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cCepHOI KMCIOTBI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTMHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETBHBIE METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [leprogudeckoil cUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0Oonouyek aroMoB mepBeIx 20 XuMudeckux osieMeHTOB llepmoamueckoit cucremsr [l W.
MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B lIlepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Ipolecchl OKucieHus
1 BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, POBEJCHHUE OIBITOB, WLIHOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCIOb30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIUYHHBI, €IUHHUIIBI U3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JiIeMeHTOB B [leprouyeckoii cuctemMe U CTpPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3H. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTD CBOMCTB BEILIECTBA OT THIIA KPUCTAIIMYECKON PEIIETKU U BU/1a XMMHUYECKOH CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHUX BEIIEeCTB. XMUMHYECKUE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YUYaCTBYIOUIMX B PEAKIMH BEILECTB, [0 TEIJI0BOMY 3P HEKTY, IO U3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTue o cxopoctu xumuueckoi peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [loHsrue o
karanuse. [lonaTne o xuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIH, SJCKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MexaHM3M JIMCCOLMALINY BEIIECTB C PAa3JIMYHbBIMU BUIAMU XUMHUYECKOM cBA3HU. CTENEeHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, IMOJIHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUN 00 3JIEKTPOTUTHUYECKON auccolurannu. KadecTBEHHBIE peakuud Ha HMOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEIISAMH KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJIOB M HeMeTauioB (rpadura u anmasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakToOpoB, UCCIIEJOBAaHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MpOIEcca JAUCCOIUAINH
KHCIIOT, IeJ04el U cojiell (BO3MOKHO UCIIOJIb30BAHUE BUEO MAaTEPUANIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COSAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IMOMOLIBI0 KAauyeCTBEHHBIX pPEaKUWd Ha MOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0miass xapakTepucThuka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIC
crernieHu okucieHus. CrtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XMMUYecKue cBoMCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1mre Kak MmpeacTaBuTeNsl Kjlacca KUCIOT U crierupuyeckue). XuMHYECKHe peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUs CEpHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE AOXKIU, 3arpSI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpAaIllEHUSI.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMHueckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHME CBOicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanue ¢ocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIEHUs. YTIEepOJ, aJLIOTPONHbIE MOIU(BUKALIMY, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriiepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcronp30BaHne KapOOHATOB B OBITY, MEJUIIMHE, TPOMBILIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenuaenuss kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COeIMHEHMSAMH (BO3MOXHO MCIIOJIb30BaHHE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMHu Ha cynb(aT-uoH W HaOJIoJIeHuEe IMpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI HA MOH aMMOHUS B (hocdaT-uOH ¥ U3ydeHHUE MPU3HAKOB UX MPOTCKAHHUS,
B3aMMO/ICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C TPOIIECCOM aJICOPOIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3ydyeHHEe TPU3HAKOB HMX MPOTEKaHUs, O3HAKOMJICHHE C MPOAYKIHEH CHIMKATHON
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHeie HemeTamsl 1 uxX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHUSs

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenne MeramioB. Meramyeckass CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN psAJl HampsokeHud MertamuioB. dusmyeckue M XMMHUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAECHHE B Npupoae. PU3NYECKUE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®du3nueckue U XMMHUYECKUE CBOMCTBA MarHus M Kaiublius. BaxkHeillne coequHEHUs KalbLus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MenzeneeBa, CTpoeHHE aToma, HaxokJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUA U THJIPOKCH/Ia ATFOMUHHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUSl OKCHJA Kajbl[Usi M HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LUHKa, *ene3a (11) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U TUIPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKU3HM 4YeJIOBEKa. be3onacHoe HCIOIb30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIIeH cpe/bl (MpeAenbHas TOMyCTUMAash KOHIICHTPAIIHS
BerecTs, ganee — [1JIK). Poxb xumun B perieHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYEHHH XUMHH B 9 Kilacce OCYIECTBIISETCS
yepes3 UCIOJIb30BaHKE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



O®usnka: Marepusi, aTOM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHJ, H3OTOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEpEeHUs, KOCMUYECKOE IMPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMHA W PACHIMPEHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOWM W JPYTMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEeOHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEJACHHE U IIOCTYIKHM CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MMOHMMAaHHUS CYITHOCTH HAYYHOH KapTHHBI MUpPa, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS PUPOJIbI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON CPEoi, O POJIU XUMHUU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOJIaeMbIX TMPOIECCOB W SIBICHUW, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHUE [ICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPHUSITHE BPEIHBIX MPHUBBIYCK
(ynorpeOyieHUsI aJKOroJsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HU;



5) TPy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1ierecoo0pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHHsS TPU paboTe ¢ BEllleCTBaMH,
a TaK)K€ B CUTYyAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPeHOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATUX MPeIMeTOB (OPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBAaTh CMBICII XMMHUYECKUX MOHSATHHN (BBIJICATH UX XapaKTePHbIE MPU3HAKU, YCTAHABIUBATh
B3aMMOCBSA3b C JAPYTUMHU TOHSATHSIMH), KCIIOJIb30BATh TMOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX
(GaKTOB U SABJICHUIA, BBIOUPATH OCHOBAHMSI U KPUTEPHUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIIMi, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBATh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue NeHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIECcca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIINIO PA3TIMYHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIe TOcOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOIBI M 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIllecce Y4eOHON W HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora W (WIKM) JTUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PE3YNIbTaTOB BBIMOJIHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIONIMX MPOoOJieM Ha OCHOBE yuéra
00X MHTEPECOB U COTJIAaCOBaHMS MO3UIUH (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBHIE
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIEe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh EeNH ACSITeIbHOCTH, IJIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOosee 3G (heKTUBHBIE CITOCOOKI PEIICHHS YIeOHBIX 1 MTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIIBHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TIONy4eHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OILICHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHON LI€JIH, YMEHHE MCIOJIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, PeJiaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOydJarlolmuMucs Hay4dHble 3HAHUS, YMEHHS M CIOCOOBI JeMCTBMiA, crneuuduueckue s

OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKUU 3aMELICHUs, PEaKIIUU
oOMeHa, ’K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBJeHHS (OpMyNT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas moArpymmna (A-rpymma)» u
«mobounas moarpynna (b-rpynma)», Manble ¥ OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsja  sapa, oOIlee YUCIO JJIEKTPOHOB H
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
ahdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE OMNEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
9KCIIEPUMEHT (PeaabHbIi U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0oM U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPaHK U JPyTHe).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CJIOKHOE BELLIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKILIUH,
OKUCITUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  OKHCIUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETaJJIMYecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0O CHUMBOJUKY Il COCTaBleHHs (OpMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 10 (opMyrnaMm, BUJ XUMUYECKOW CBSI3U (KOBAJICHTHAs, HOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepmoandeckoro 3akona [[. . MenzaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TabnuuHyo dopmy llepuoamueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHUTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0urye 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB JJIEMEHTOB U HMX COCIWHEHUN B
npejesiax MajiblX IEPUO0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1IeJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyJOBaHUEM, a TaKKe IpaBUja OOpalleHUs C BELUIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u deKkTpoHHbIE (LM (POBbLIE)
n/m TeM NMPOrpamMMbl Bcero Kourpoasupie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCypChI
padoTshI padoTshI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [{OK
[PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837¢
Utoro no pazneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bozayx. Kucnopon. [lonsitue 5 bu6nmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o 8 1 bubmnoreka IIOK
KHCJIOTaX M COJISAX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPTaHMYECKUX COCTUHEHHMA https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pazpnea 3. Ilepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue
aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 buomorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Uroro no pazueny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
[loBTOpEeHue u yrayOnenue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
| |
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snmermon VAspymin. Ao, dostop 7 ; BumorllOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
e | Cmemem— , oo ox
' ) [ PYIIIEL poA https://m.eds00.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no paszneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01ue CBOMCTBA METAILIIO 4 bubamorexa IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemntecTBa 1 MmaTepuabl B J)KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo0.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

8 KUIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero HU3YYEeHUS
padoTbI padoThbI pecypchl
1 [Ipenmer xumuu. Pois xumun B 1 bub6nmmoreka [IOK
JKH3HH 4yesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 IlousTne o MeTo1ax IMO3HAHUS B 1 bu6nmorexa LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 Bbu6moteka [JOK
U IPUEMBI 0OpAaILEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAHUEM
4 YucThle BemecTBa U CMECH. 1 bubmmoteka IIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2
5 «1£)a3zleneicne CI\IZeS;I (11\; npuMepe 1 Bubmmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHu4decKue 3J1eMEHTHI. 3HaK! 1 but6mmorekxa [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clnOKHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHUE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmoreka [IOK

10 BajeHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTtHocHTENbHASI MOJIEKYJISIPHAS Bubmmorexa HOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHYIECKOTO bubnunoreka LIOK
9JIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6nmoreka LIOK
MoansipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECKHE bubnunoreka LIOK
ABICHHS. XUMHYECKast PEaKIIHsI https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBUs IPOTEKAHUS Bbu6moreka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmnorexa [JOK
XUMHUYECKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrIunciaeHuss KOJIUYEeCTBA, MacChI
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [OK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccndukamms XuMudecKkux
18 peaKumgI) (coeHm/IHeHI/Is{ bubmmorexa LIOK
’ https://m.edso0.ru/ff0d3f34
pa3lIoKEeHUs, 3aMEIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sHukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
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KonTtponsnast padora Nel mo treme

20 «BemecTBa u xuMnueckue bubmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Boznyx — cmecs razos. Cocras
21 Bosllllyy;a. Kucnopox — anemeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckrue U XUMUYECKHE
29 CBOMCTBA KHCJIOpOJia (peaKkuu bubmmoreka [JOK
okwucienus, roperue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObI MmoTydeH s KUCIopoa B
23 nabopaTopuu ZIquOMBIIHJIerH(iJTI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XMMUIECKOI
€aKIIUH, TIOHSATHUE O
24 IT)epMIj))(I/IMI/I%CKOM YpaBHEHUU Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUIECKHIX
peaKIusx
TomnuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3He1§Heq;o3nyyl;<a CHocoOBI iro Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " €O6I/IpaHI/Ie bubamoreta LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4eHUE €T0 CBOHCTBY
97 Bonmopon — anemeHT u mpocToe bubmuoreka [JOK

BelecTBo. HaxoxaeHnue B npupoje

https://m.edsoo.ru/ff0d4dd0
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duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI 1oTy4eHust BOAOPO/Ia B bub6nmmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 ((§OHWGHHG u zo6I/IpaHI/Ie bubmnorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTBY
32 MonsipHblii 006EM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0bEMa, KoJIM4eCcTBa
33 BEIIIECTBA ra3a 1o erc; U3BECTHOMY Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3znyeckrue U XUMHUYECKHUeE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 bubnuotexa [JOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorexa [IOK

pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHune pacTBOPOB €

bub6nmoreka [IOK

38 oIpeeIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bub6nmmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 ijgzijnlfnlzn);iﬁz;ecjcf:OBme u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
4 OCHOBaHHS: COCTaB, bubnuorexa [{OK
KJ1accu(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydenue u xumMnyeckue Bbu6moreka [JOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bu6nmorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee?
Comnu (cpemHue): HOMEHKIIaTypa
46 CHOCOéBII) nzi)nyq)eHHﬂ XI/IMI/I‘IZ(I:)KI’/IG bubmmorexa LIOK
. ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3aIus bubnuorexa [IOK
3HAHUI https://m.edsoo.ru/00ad9cb2
o
o | oot e 3 oo
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHECHUI
I I BrGmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 rpyIHmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [Tepnoguueckas cucrema bu6nmorexa LIOK
XUMHYECKHX di1eMenToB JI. 1. https://m.edsoo.ru/00ada52c
MenpaeneeBa
53 [Tepuoasl, TPYIITB, TOATPYIIITHI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnorexa [JOK
aTOMHBIX siziep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BJICMCHTI())B [Iepnoanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuotexa [JOK

AJI pa3sBUTUA HAYKH U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hbli,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mumoteka [JOK
XUMHUYECKHMX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nmoreka [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 hitps://m.e dsg).ru /00adac34
60 KoBanentnast nonsipuas 1 Bu6mmoteka [JOK
XUMHYECKas! CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6moreka [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTEBHO- 1 bubnunoreka LIOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edso00.ru/00adb076
bubmmoteka IIOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.e dsc])_]é).ru 100adb076
55 | Orpuone v Tomemecms | 1 Bummorexa [10K
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edsoo.ru/00adbh33c
67 PesepBublit ypok. O60011eHMEe 1 1 bu6muoreka [IOK
cucTeMaTH3alus 3HAaHUI https://m.edso00.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTHueckue e — o0pasoBare/ibHbIC
padoTshI padoThI pecypcel
[lepuoanueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 bub6nmmoreka [IOK
XUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B H3MECHECHUU
2 zBoﬁCTB XEMI/I‘ICCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bu6nmorexa LIOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bujapl XUMHUYECKON CBSI3U U THIIBI 1 bubmmoteka IIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHUE U yriybneHue 1 1
3HAHWI OCHOBHBIX Pa3feiioB
Kypca 8 Kiacca»

Knaccudukamus XuMAdecKux
6 peaxung 1o II)_IEBJ'II/I‘IHLIM 1 bubmmorexa LOK
https://m.edsoo.ru/00adbcb0
npU3HaKaM
IIoHsaTHE O CKOPOCTH XUMHUYECKON
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEaKIUIX
3 [ToHsITHE O XUMUYECKOM 1 but6mmoreka [IOK

paBHOBecuH. DaKkTOpHI,

https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XUMHYSCKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O
paBHOBECUA

9 OKHCIIHTEIIbHO- bubnuorexa [JOK
BOCCTAHOBHTEIIbHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopus PIEKTPOTUTHUECCKON
10 I{I/Icfounaunn.pCMnLHme u buomiorexa LIOK
https://m.edsoo.ru/00adcd68
cJ1a0bl€ AIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakluii bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHI B CBETE
12 MpeACTaBICHUIN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
ANEKTPOTUTUYECKOM
JIUCCOITHAITIN
XuMHUYecKrue CBOMCTBA COJICH B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
JIIEKTPOIUTUIECCKON https://m.edso00.ru/00add8b2
JIUCCOITHAITIN
14 [TonsiTe o ruapoOIU3€E coJien bubnuorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHHH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenue 3KCIepUMEHTAIBHBIX

3agaqd»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «INEKTPOIUTHYECKAS bubmuorexa [IOK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKkuu B pacTBOPAX»

06
18 rasorenon. Xnsmuectue bimorers L1OK
y ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJopa
X .C
19 K;:Jfo(;]zoi?/llj\flfqec?cJ;IZHCZIOﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
NOJTy4eHUE, IPIMEHEHHE
IT 6ota No 2
20 reve dlonyicne commoli biorers L1OK
i . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE €€ CBOWCTBY
B
| e
PeAli, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepuCTUKa bubmuoreka [IOK
aneMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLINK
cepsl. Haxoxenue cepsl u eé bubmuoreka [IOK

23 .

COCJIMHEHUH B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
C ) )
2 quseeriie n xmmcecie biGiorera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBA
Oxcunpl cepbl. CepHast KMCIIOTA, BuGmorexa [OK
25 ¢u3nueckrue 1 XUMHUYECKHE

CBOﬁCTBa, IMPUMCHCHHUEC

https://m.edsoo.ru/00adea28
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XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJIEHHOT'O
croco6a Moyiy4eHus CepHon

bub6nmoreka [IOK

26 KHCJIOTEI. XHMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTUHEHUSIMU CEPBI
97 Breruncnenne MmaccoBor 10U bub6nmoreka [IOK
BBIXOJ1a TIPOIyKTa PEaKIIUU https://m.edso0.ru/00adec8a
OO61as xapakTepucTUKa
37eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pUpoIe brbmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYeCcKre U XUMHUYECCKUE
CBOICTBa
AMMHaK, ero Gpu3nvIecKue u
29 XHMUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHuaKa bubnuorexa LOK
. ’ https://m.edsoo.ru/00adf180
W3y4YEHUE €r0 CBONCTBY
31 A3oTHas KucioTa, e€ husndeckue bu6nmorexa LIOK
U XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MHUHEpaJIbHBIX Y100pEHUH. bubnuoreka [IOK
XUMHUECKOE 3arps3HeHUE https://m.edsoo.ru/00adf518
OKPYXKArOIIeH Cpebl
COCIUHECHHUSIMH a30Ta
33 ®ochop. Okcun dhocdopa (V) u bubnmnorexa [JOK

docdopnas kucnota, pusndeckue

https://m.edsoo.ru/00adf68a
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1 XUMHYECKHE CBOMCTRBA,
MOJTYYCHHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bubnunoreka LIOK

34 yI1oOpeHui. 3arpsi3sHeHue https://m.edsoo.ru/00adfc20
IPUPOIHON cpeabl hocharamu
Yrnepon, pacnpocTpaHEeHUE B
35 Hpnpf);e[ imnlzlec;l)/le u bubmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJOTUYECKUE bubmroreia LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepona (1V)
37 VYronbHas KucnoTa u €€ conu bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[lonydyeHnne yriekucnoro bubmuoreka [IOK
ra3a. KauectBeHHast peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaUaNBbHBIE TOHATHS 00
39 OpfaHquCKHX BEIIECTBAxX KAk O bubmorexa OK
https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenunenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuoreka [IOK

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edso0.ru/00ae0bf2
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3aJ1a4 110 TeMe «BaxHenmue
HEMETAJIBI ¥ UX COSIUHEHUI»

KontponsHast padora Ne3 o reme

bubnunorexa LIOK

42 «BaxHneinme HeMeTauIbl U UX https://m.eds0o.ru/00ae0e18
COCUHEHHUS»
OO0m1as XxapakTepucTUKa
XHUMHYECKHX JJIEMEHTOB —
43 MeTaiuIoB. MeTrannndueckas CBSI3b bubnunoreka LIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuUMHYECKHE CBOMCTBA METAJIIIOB.
44 DNEKTPOXUMHUUECKUH psifl Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
HaIpsKEHUN METaJJIOB
O611e crnocoObl MoTy4eHHUst
MeTtaioB. CruiaBbl. Beruucnenus
45 M0 YpaBHEHUSM XUMHUYECKHX bubmmorexa LIOK
N https://m.edsoo.ru/00ae1156
peakIui, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB Bubmmorexa HOK
https://m.edsoo.ru/00ae1278
bubmmoreka IIOK
47 [lenounbre MeTaLIb https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U but6mmorekxa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ae15e8
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Baxkneiime coeMHeHN

bubnunorexa LIOK

50 KaJIbIIHs https://m.edsoo.ru/00ael15e8
51 O06o001IeHre U CUCTEMaTH3alus
3HAHUHI
52 JKEcTkoCTh BOIBI U CIIOCOOEI €6 bub6nmoreka [IOK
yCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTrueckas padbora Ne 6 1o
53 Terl)\/le "}KéCTKOCI”)FL BOJIbI I METOJBI bubmorexa HOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnunoreka LIOK
https://m.edso00.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
o Keieso https://m.edsoo.ru/00ae1d86
57 OKcHIbl, THIAPOKCUIBI U COJTH bubmmoteka IIOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[IpakTuueckas pabora Ne 7.
59 Peienne skcniepuMeHTaIBHBIX bubmuoteka [IOK
3a1a4 mo reMe «BakHele https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHCHUS
Berarcienus o ypaBHEHUSIM
50 XUMUYECKHUX PEaKIIUi, €CITN OJTUH but6mmorekxa [IOK

U3 pCarcHToOB IdaH B M30BITKE UJIU
COACPKUT NPUMCCH. Brruncienus

https://m.edsoo.ru/00ae1750
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MacCOBOH J0JIM BbIXOJA POAYKTA
peakuun

O00011eHUE U CUCTEMATU3ALIMS

61 . 1
3HAHUH
Kontpoisbnas padora No4 o teme
62 «Baxxueime MeTamibl 1 uX 1
COETUHEHUS
63 BemecTBa u Marepuansl B 1 bu6nmorexa LIOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE Bbu6motreka [JOK
64 . 1
OKpYXKaIOIIeH CpeJibl https://m.edsoo.ru/00ae4270
65 Posib xumuu B penieHun 1 bubnnoreka [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IIeHNE U 1 Bbu6moteka [JOK
CHCTEMAaTH3aLMA 3HAHUHI https://m.edso0.ru/00ae0d0a
67 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
cHUCTEeMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
CHCTEMAaTH3aLNA 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o01iecTBo «M31aTenbcTBo
«IIpocsemenue»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkimonepHoe obmiectBo «M31aTenbcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
Xumus : ypoku B 8 kiacce : mocodue s yaurens /H. H. I'apa

Xumust. Ypoxku B 9 kiacce : mocodue mist yuutens /H. H. I'apa

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://www.yaklass.ru/

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






