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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIECHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Takke Ha OCHOBE QeaepabHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM IpPEernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma 1o xXuMHHM Ja€T MPEACTABICHUE O IENsIX, OOMIeH CTpaTeruu OOYYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOE MPEIMETHOE COoZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPOrpaMMbl [0 XUMHH, ONIPEAEISAET KOIUUECTBEHHbIE
Y KQueCTBEHHbBIE XapAKTEPUCTUKHU COAECPKAHMSL, PEKOMEHAYEMYIO ITOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yYaroIMXCsl, ONpPeeseT BO3SMOXKHOCTH MPEAMETa 7S peaiu3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOM IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPeOOBaHUI K pe3yibTraTaM OOY4YeHHsS XMMHH Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB yu4e€OHO-II0O3HABATEIHHON JESTENbHOCTH
00y4aro1erocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOH 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XHMHUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTIAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH [T caMOpa3BUTHS U (OPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM ~ y4eOHOM  N1eATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TArloM B POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYatOIIUXCS;

CrocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMMHH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABISETCS MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aromyUMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTaHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM



9JIEeMEHTE W BEUIECTBE M CHCTEMbl MHOHATUH O XHMMHUYECKOW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIIMITY MOCJIEI0BATEILHOTO PAa3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYSHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIEA0BATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GyHKIIMN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE TPOrpaMMBI M0 XHUMHUHU CIIOCOOCTBYeT (DOPMHUPOBAHHUIO TMPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAay4YHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOUT C TIPUBIICYCHUEM 3HAHHI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaMeToB: «OKpyKarOIuit
Mup», «buonorus. 5-7 knaccb» u «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHnr XUMUU IPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3a/lada y4eOHOTO MpeJAMETa COCTOMT B (POPMUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIECTB M XUMHUUECKUX PEaKIIHii, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIBCKON NeATeIbHOCTH, OCBOCHUH TPaBHII OE30ITaCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHWHW XUMUU HA YpPOBHE OCHOBHOIO OOIIET0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NPUOOPENTHN TaKKue LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0y4alomuxcs K
CaMOCTOSITEIbHOW ~ TIO3HABATEIbHOW  JEATENBHOCTH, HAay4YHBIM  METOJaM  IIO3HAHUS,
(bopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— o0ecrieueHre YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOMIMMHUCA OIBITa
Pa3HOOOPA3HOM NIEeATETFHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUOB JIEATEILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qrclie YMEHHUH OOBSCHATH U OIICHUBATH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHUS U OTIBIT,
MOJIYYCHHBIC TPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPOoOIeM B MOBCEIHEBHOMN
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00yJarOMMXCs TYMAHUCTUYECKUX OTHOIICHU, TOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHM i1 BBIPAOOTKU DKOJOTHYECKH IEIeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HaIIPaBICHHOCTU JAaJbHEUIIero 00yueHHMs.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelno), B 9 kinacce — 68
yacoB (2 yaca B HEZICIIIO)

COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BenlecTBa. du3nueckue cBONCTBA BellecTB. Arperatnoe coctosiuue Bemiects. [lonsTue o merogax
no3HaHus B XuMuu. YucTeie BemecTBa u cMecu. CriocoObl pa3/iesieHus CMECei.

ATOMBI ¥ MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U cllOKHBIE BelIecTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumuueckas popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemiecTB. OTHocuTenbHass aToMmHas Macca. OTHOCUTENIbHAs MOJEKYJSIpHas Macca.
MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B COCMHEHUH.

KonuuecTBo Bemecta. Moib. MonspHas Macca. B3auMocBs3b KoJIMyecTBa, Macchl U 4ucia
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol o hopMynaM XUMHUYECKHX COSTUHEHHIA.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccudukanus XMMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJOM, MpaBHIaMH pabOThl B JJAOOpaTOpPHH M MpUEMaMHu
oOpareHusi ¢ J1abopaToOpHbIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHne (PU3HUeCKUX (TINIaBJIeHHE BOCKA, TastHUE JTba,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKAMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCIIOTON) sIBJICHUH, HAaOt0IeHnE U
OTHMCaHue MPU3HAKOB MPOTEKAHUS XUMHUECKUX PeaKIuii (pa3nokeHue caxapa, B3auMOJICHCTBUE
CEpHOIM KHUCIOTBHI C XJOpUAOM Oapus, pasioxkeHue ruapokcunaa menu (ll) mpu nHarpeBanuw,
B3aMMOJIeIcTBHE Keme3a ¢ pacTBopoM conu Meau (l1), uzydenue cnocoOoB pazaeneHus: cMeceil:
C TIOMOIIBI0 MarHuTa, QUWIbTPOBaHME, BHIMAPUBAHUE, MUCTWUIAIUSA, XpomaTtorpadus,
MIPOBEICHUE OYMCTKU TOBAPEHHOM COJIM, HAOJIOJEHWE U OINHUCAHUE PE3yJIbTAaTOB MPOBEACHUS
OMbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(I1apocTepKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupojge. O30H — alioTponHas MOIU(HUKAIAS
KHCIIOpO/Ia.



TemoBoit 3hdexT XuMHUUEeCKOW peakIuH, TEPMOXMMHMYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuU. TOoIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bopopon — snemenT u mpocrtoe BeriecTBo. Haxoxaenue Bogopoaa B npupoie, hpuzndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciaotsl u comnu.

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpolicTBa BOoAbpl. Boxa kak pactBoputens. PactBopel. Hacelennsle u
HEHACBIIICHHBIE PACcTBOpBI. PacTBOpMMOCTh BeliecTB B BoAe. MaccoBas 10y BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poibp pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcuoBanms. Kiaccudukanust OCHOBaHMA: MIEMOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nueckue M XMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBAaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucinot. Ousndeckiue U XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBaoctu metamioB H. H. bekerosa. Ilosnyuenue Kucior.

Conu. Homenknarypa coneil. ®duznueckue U Xxumudeckue coictBa coieil. [lomyuenue
COJICH.

['eneTnueckasi CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEIeNIEHUE COJepKaHUsl KUCIOpOoJa B BO3JyXe, MOIyYeHUE, cOOUpaHue,
pacrio3HaBaHME W HW3y4Y€HHE CBOICTB KHCIOpOJa, HAOMIOJEHHWE B3aWMOJICHCTBHS BELIECTB C
KHCJIOPO/IOM U YCJIOBHS BOSHMKHOBEHMSI M MpPEKpalleHus ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3laMu OKCHJOB U ONHUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MO’KHO MCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOII0IeHHEe 00Pa310B BEIECTB KOJIMYECTBOM 1
MOJIb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJI€ pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJr0IeHne M3MEHEHMsI OKpackd MHAMKATOPOB B PacTBOpax KUCIOT U IIeJIo4Yel, H3ydyeHue
B3auMojiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEHUTpalIM3aliu, IOJy4YEeHNE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHNE OJJHOTO METaJlIa APYrUM
U3 PAacTBOpAa COJM, DPELIEHUE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «Bakneimme Kiaccsl
HEOPraHUYECKUX COEANHEHUI».

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XuUMH4YecKasi CBsA3b. OKMCJIUTEIbHO -BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKH KJIACCU(PUKALIMN XUMUUECKUX 3JIeMEHTOB. [IoHsATHE O Tpynnax CXOIHBIX
AJIEMEHTOB (IIeJIOYHBIE U IE€0YHO3EMENbHbIE METAIJIbl, TaJI0reHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOoTepHbIE OKCUABI U TUAPOKCUIBIL.



Ilepuonnueckuii 3akoH. Ilepumoamyeckas cucrteMa xumuueckux osnemeHtoB J[. M.
MengeneeBa. KopoTkomepuonnas u anmuHHONepuogHas ¢opmbl [leprogudeckoil CHCTEMBI
xumuueckux ssemeHToB Jl. M. MenpeneeBa. Ilepuonst u rpymmbl. DU3HYECKH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DiekTpoHbl. CTpOEHHE 3JEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xumuueckux diemMeHTOB Ilepmommueckorr cucrembr J[. U.
MenneneeBa. XapakTepucTUKa XMMUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B Ilepuonnueckoit
cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucneHus. OKUCIUTENIBHO -BOCCTAHOBUTENbHBIE peakiiuu. [Iporiecchl OKUCIeHHs
1 BocCTaHOBJICHUS. OKUCTUTENN U BOCCTAaHOBUTEIIH.

Xumuueckuit IKcnepumenn:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJICHCTBHE THAPOKCHAA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIBHO -BOCCTAHOBUTEIBHBIX PEaKIUil (TOpEeHre, peaKkIuy Pa3aoKeHUs, COSAMHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanus MexnpeaMeTHbIX CBA3EH NMPHU M3YYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHITHH, TaK U MIOHATUM, SBIISIOIINXCS
CHUCTEMHBIMU ISl OTACJBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01mure ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHHE, MOJICITb, SIBIICHHE.

®dusnka: Marepus, aToMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, AJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383151, ComHIle.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYeCKas peakuusi

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHUMHUUYECKHX
AJIEMEHTOB TIEPBBIX TPEX TEPUOAOB, Kalusl, KaJIbIHUSI W HUX COEAMHEHHWH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoit cucteme U CTpOEHHEM WX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEUIETOK,
3aBUCHUMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMUECKON PEIIETKU U BUJA XUMUYECKOM CBS3H.



Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBOMCTBA
BEUIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX PeaKuil Mo Pa3IudHbIM MpHU3HAKaM (110 YUCITY M COCTaBY
Y4YacCTBYIOUIMX B pEaKI[1H BELECTB, 110 TEMI0BOMY 3G (DEKTY, 10 U3MEHEHUIO CTENEHEH OKHCICHUS
XMMHYECKMX JJIEMEHTOB, [0 OOpaTMMOCTHM, IO Y4YacCTHIO KaTajaus3aropa). OK30- H
OHAOTEPMUYECKUE PEAKLIMH, TEPMOXUMUUYECKUE YPAaBHEHUSI.

[TonsiTue o cxopoctu XxumMHueckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusx. [loHATHE O TIOMOreHHbIX M TIeTeporeHHbIx peakuusx. Ilonarue o
katanuze. [IonsTre 0 XuMu4eckoM paBHOBecHH. DAKTOPBI, BIAMSIOINE HA CKOPOCTh XMMUUYECKON
peaKLuy U MOJI0KEHUE XMMHUUECKOIO PAaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJICKTPOHHBIA OamaHC OKUCIUTENBHO-
BOCCTaHOBUTEJIbHOM peakiuu. COCTaBl€HHE YPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUU. DIIEKTPOIUTHl U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHMU3M JIMCCOLMAlIMU BEILECTB C Pa3IM4HbIMHU BUJIaMU XUMUYECKOU CBs3U. CTeneHb
nucconanui. CUIIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI INPOTEKAHUS pEeaKIMii MOHHOrO OOMEeHa, MOJHbIE U
COKpalEHHbIE MOHHBIE ypaBHeHUs peakuui. CBOICTBa KHCJIOT, OCHOBAaHUM U COJEil B CBeTe
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUU Ha HOHBI.
[TonsiTHE O TUAPOIU3E COEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (Tpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
WCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpOB, MCCIEI0BAaHUE IJIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLECCa IUCCOLMALUN
KHCJIOT, 1eJ04el U coseil (BO3MOKHO UCIIOJIb30BAHUE BUIEO MAaTEpUANIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU MPOTEKAaHUS peakluil MOHHOro oOMeHa (oOpazoBaHuE OcCajkKa,
BbIJICJIEHUE Ta3a, 0Opa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEakUuil (rOpeHHe, peakluu pPas3oKEeHHs, COEIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKHUX BELIECTB C TIOMOINBIO KAueCTBEHHBIX peakUWid Ha MOHBI, pELIeHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (pu3MuUecKue CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMEeTaUlaMu,
miesouamu).  Xuoposopopod. ConsiHas —KuCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/Ia HA OPTaHM3M 4YejIoBeKa. BaxkHelme Xaopuasl
U UX HaXO0XJEHHE B IPUPO/IE.

Ob6mas xapakrtepuctuka 3yeMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3NYecKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOJU(HKAIIMKA KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA



(oO1re Kak mpeacTaBUTeN Kiacca KUCIOT U cieuduueckue). XUMUYECKHE PeaKLny, JeKaline
B OCHOBE IIPOMBIIIJICHHOTO CII0Cc00a NOTYYEeHUsI CEPHOI KUCIOTHI. [[puMeHenne cepHOM KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uon. Haxoxxnenue cepel u eé
COCIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CpeAbl COCAUHEHUSIMU CEPbI
(KMCIIOTHBIE 10°KIH, 3arpsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILECHHS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpUpoze, (HU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUIEeCKHUe
CBOWCTBa, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3HYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHUSA. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTAaBUTENs Kiacca KUCIOT |
cneunduyeckne). Mcnoiapb3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXK/IM, 3arpsi3HEHUE BO31yXa, MOuYBbI M BOAOEMOB). docdop, amioTpornHble MOIU(PUKALUH
docthopa, puszndyeckne nu xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kuciora,
¢usznueckue M XHMMHUYECKUE CBOWCTBa, noiyueHue. Vcmonb3zoBanue @ochaTroB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJEpOo/, aJLIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxcuapl yriaepona, UxX (pU3MUecKue U XMMUYECKHe CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOTHYeCKHe NpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TII00aJBHOTO TMOTEIUICHHsS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOICTBA, MOJy4yeHHE W npuMeHeHue. KadecTBeHHas
peakuus Ha KapOOHaT-MOHBI. Mcnonp30BaHNEe KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIyiepoja
(MeraH, 3TaH, dTUJIEH, alleTUJIEH, ITAHOJ, TIIMIEPUH, YKCYCHas KUciioTa). [I[pupoHble HCTOUHUKHI
YTJI€BOAOPOAOB (Yrojib, MIPUPOAHBIN ra3, HePTh), IPOAYKTHI UX MepepaboTKu (O€H3UH), UX POJIb
B OBITY M HPOMBIIIICHHOCTU. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: jKHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MaTepuaibHOE €JUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemMuusi B mpupone. OOmme mnpencrasieHus o0 okcunae kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIEHHOCTH. BaxHeilmue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTepPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-UOHBI U HAONIOACHUE MPHU3HAKOB WX MPOTEKAHWS, OIBITHI,
oTpakarolye (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpPHAliOB), O3HAKOMIIEHHE C oOpaslamH XJIOPUIOB (TaJIOreHHUIOB),
O3HAaKOMJICHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAONMIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JCHCTBUEM



KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUYCHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakIMy Ha Cyiab(paT-uOH M HAOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHUME M HU3YYEHHE CBOMICTB aMMMaka, IPOBEICHUE
KauyeCTBEHHBIX peakluil Ha MOH aMMOHHUA U GocaT-nuoH U U3yUeHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB), HW3YYCHHE MOJCIEH KPUCTAIMYECKHX peImETOK anMasa, rpadura,
dbymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIMHN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yIaéM U yCTPOMCTBOM MTPOTHUBOrasa, MojlydeHue, cooOrupanue, paclio3HaBaHue U U3YYeHHE CBONCTB
YIJIEKHCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUMid Ha KapOOHAT M CHIMKAT-UOHBI H
U3Y4YEHHE I[PU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHWE C TPOAYKLIUEH CHIMKATHOU
MIPOMBILUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHel e HeMeTalIbl U UX
COCTMHEHUS».

Metayibl M X COeIMHEHUS

OO0111as1 XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH X MOJIOKEHUS
B [lepuoanueckoil cucreme xumuueckux snaemeHToB . M. MeHaeneeBa u CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTALUIMYECKAs pEHIETKa.
DNEKTPOXUMUYECCKUNA PsAJl HampspKeHUM MerayuioB. Du3nyeckue M XUMHYECKHE CBOMCTBA
MeTaiioB. O6mue crocoOsl moyydeHus MetaioB. [IoHsATHE O KOPpO3UH METAaJIJIOB, OCHOBHbIE
CrocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MPUMEHEHNE B OBITY U IPOMBIIIIICHHOCTH.

[I{esrounble MeTAILIBL: NOJIOKEHUE B llepruoanueckol cucteMe XMMUYECKUX 31€MEHTOB /1.
W. MenneneeBa, cTpoeHUE MX aTOMOB, HaXOXJAEHHUE B Mpupoae. PU3NYECKUE U XUMUYECKUE
cBo¥icTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THIPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[[{erouHO3eMENBHBIE METAIIBI MATHUN M KaNbIUI: 0J0KeHHE B Ileproanyueckon cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
dusnyeckue ¥ XMMHUYECKHE CBOMCTBA MAarHus M KanblMs. BakHeiine coelMHEHUs KaabIUs
(oxcua, THAPOKCHUL, o). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpoeHHE aTomMa, HaxXoKJaeHue B npupoje. dusnueckrne U XUMHUYECKHE CBOMCTBA
anoMuHus. AM(pOTepHbIe CBOMCTBAa OKCHJIA U THJIPOKCHAA AITIOMUHUS.

Keneso: monoxenne B Ilepmonmueckoil cucreme Xxumuueckux saemeHtoB [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XUMHUYECKHE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumeHm:

03HAaKOMJIEHHE € 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUYEHUE
PE3YyIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHUATIOB), 0OCOOCHHOCTEH
B3aMMOJCHCTBUS OKCHJA KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KayeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllUs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa
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(1), meau (1), HaGMrOIEHHE M ONMKMCAHHE MPOILECCOB OKPAIIMBAHUS IUIAMCHH MOHAMU HATpHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHeWImne MEeTallyibl U UX COCIUHEHUSI.

XuMHs 4 OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKU3HM 4YeloBeka. be3omacHoe HCIoyib30BaHUe
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHNE OKpYXKarollen cpelpl (MpeaenbHas 0MycTUMas KOHIICHTPAIs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHre o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Mesxicnpeomemmuoie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3€H MPU U3yUYEHUU XUMHH B 9 Kjlacce OCYIIECTBIIACTCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK U MOHATUM, SBIISIOIINXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTeCTBEeHHO-HAYYHbIE IOHSATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYNA, DIEKTPUYECKHI 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIIaBbl, (PU3NYECKUE BEJIMUMHBI, TUHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00Y4YEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBCTCTBHUU C TpaaAUuIIMOHHBIMUA pOCCHﬁCKHMH CONMOKYJIbTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H_I€CTBC paBujiaMi U HOpMaMu NOBCIACHUA U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JInuaOCTHBIC PE3YyIbTaThl OTpaXarOT T'OTOBHOCTH 06yqafonmxca PYKOBOJACTBOBATHLCHA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH U pPaCHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOMICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacCJICAUKO, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOHN HAayKH B JXHU3HHU COBPCMCHHOI'O O6IlIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOU WH(GOpPMAIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

MPEJICTABICHUS. O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHOUCCIIeI0BATEIbCKOM, TBOPYECKOM H JPYrMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPHU BBIMOJTHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJIHCHHUHU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3AaHUHN yT-IC6HI>IX IMPOCKTOB, CTPEMIICHHUA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIX B MPOLECCE ITOH y‘-IG6HOI>i JACATCIIbPHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MOBCACHHUE U ITOCTYIIKHU CBOUX TOBapI/IHIeﬁ C IMO3UIMHU HPABCTBCHHBIX M IIPABOBLIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XHMMHUUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABIISIIOLIME OCHOBY JUIsS
MOHUMAaHHUA CYITHOCTH HAYYHON KapTUHBI MUpPa, IPECTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHUA NPHUPOABI, B3AUMOCBA3AX YCJIIOBCKA C HpHpOI{HOﬁ CpGI[OI\/JI, 0 POJIM XUMHUH B IMO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

IMMO3HAaBAaTCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH 10 XHUMHU,
HEOOXOJMMBIE JIsi OOBACHEHHS HAOJI0aeMbIX MPOILIECCOB U SIBJICHHM, IO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B ajbHeHeM;

4) popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:
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OCO3HAHHE LICHHOCTH XU3HU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3[J0POBBIO, yCTAHOBKHU
Ha 3JI0pOBbI 00pa3 JKU3HU, OCO3HAHME IOCJIEACTBUNH M HENPUSATHE BPEAHBIX IPUBBIUCK
(ymoTpeOaeHus: ajakorojisi, HAapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIIOACHHUS IpaBUII
0€3011aCHOCTH ITPU OOPALEHUH C XUMUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii  Tpya pa3IudHOro pojia, yBaXEHHUE K
TPYAY U pe3yibTaTaM TPY10BOU AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX
3HAaHMW 10 XHMMHH, OCO3HAHHBIM BBIOOp WHIUBUIYAJIbHOW TPAEGKTOPUU IPOJOIKEHUS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIECTBEHHBIX
UHTEPECOB U TMOTPEeOHOCTEH, yCHEemHOW MNpopecCHOHANbHONW MAEATeNbHOCTH U Pa3BUTHUSA
HEOOXO/UMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IPO(ECCUOHAILHON Cpeae;

6) IKOJIOrHY€eCKOr0 BOCTIUTAHMS:

HKOJIOTMUYECKHU 1I€JIECO00Pa3HOE OTHOIIEHNE K IPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHWMAaHHE LIEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HAHME IIEHHOCTH COOJIIOIEHUS TIPaBMI 0€30IaCHOTO TIOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIFOEH;

CHOCOOHOCTH TPUMEHSATH 3HAHUS, TIOJTy4aeMble IPU U3YUYEHUH XUMUH, 1JIs pelleHHs 3aj1ad,
CBA3aHHBIX C OKPYXAIOLIEH NPUPOJHOW CPEeNoH, I TIOBBIIIEHHUS YPOBHS 3KOJOTMYECKON
KYJIBTYpBl, OCO3HaHUSA INIOOAIBHOTO XapaKTepa 3KOJIOTMYECKUX MPOoOIeM U MyTel UX pelieHus
IIOCPEACTBOM METOJI0OB XMMHMH, YKOJIOIMYECKOTO MBILUICHHS, YMEHUsI PyKOBOJCTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJIsSTHBHBIE), KOTOpbIE oOOecrnednBaoT (OpMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTe/bHBIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHMSI HCHOJIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPH OCBOEHUU 3HAHUU:
PaCKpBIBATh CMBICT XUMUYECKHUX MOHATUHN (BBIIENIATH UX XapaKTepHbIe IPU3HAKH, yCTAaHABIUBATD
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMH), UCIIOJIB30BaTh MOHSATHS JUIsl OOBSCHEHHS OTJIENbHBIX
(akTOB U SBJIECHUH, BEIOUPATh OCHOBAHMS M KPUTEPUHU JUTSI KIacCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XUMHMYECKHX PpEaKIUi, YCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3UM MEXKIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIC, 10 aHAJIOTHUH),
JIeNIaTh BBIBOJIbI U 3aKJIIOUEHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
IPUMEHSIEMbIE B XUMHM MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakluud — NpU pelIeHUH Yy4eOHO-
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MIO3HABATECJIBHBIX 3alad, C Y4E€TOM OTHUX MOJEIBHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYUS B U3y4aEMBIX IIPOLECCAX U SIBJICHUSX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTaBJICHHBIE BOIPOCHl B KAaue€CTBE MHCTPYMEHTA IO3HAHHUA, a
TaKKe B KadeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

npuoOpeTeHne OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3allud U IPOBEJIEHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 33 X0A0M IpoIlecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €ro
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O MPOJAEIaHHOM padore.

Pabora ¢ undopmanmeii:

yYMEHME BbIOMPATh, AaHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUJIOB
1 GOpM MPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAsT TUTEpaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE 0coOus, pecypcel MHTEpHETa), KpUTUUECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE IPUMEHSTh Pa3IMuHble METO/Ibl U 3alPOCHl IPU IOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JaHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs y4EOHBIX U MO3HABATEIbHbBIX 3a/1a4
OIpeNIeNIEHHOr0 TUIa, MPHOOpPETeHUE OIblTa B O00JACTH MCIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMYHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpPMYy TpenCTaBICHUS
uH(pOpMallMl U WJUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSMU;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHOH U HcCCiel0BaTeNIbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIeW NPUPOIHOMN CPEB.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIC JeHCTBHUSA:

yYMEHUs 3aJaBaTh BOINpPOCH (B XoJe auanora M (WIM) JAUCKYCCHH) TIO CYLIECTBY
oOcyxxgaemMoil Tembl, (OPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
MPEJI0KEHHON 3a/1a4u;

YMEHHMsI IPEACTABIATh NOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JAeNaTh MPE3CHTALUI0 pe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH TPU PEIIEHUH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PerynsiTuBHbIe YyHUBEPCAJIbHbIC Y4eOHbIC 1eHiCTBUA:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSTeNbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTh,
KOHTPOJHMPOBAaTh M TPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH



14

HanOoee 3¢ (heKTUBHBIE CITOCOOBI PEIICHHS YICOHBIX 1 MTO3HABATEIBHBIX 3371a4, CAMOCTOSITEIIBHO
COCTaBJIATh WM KOPPEKTUPOBATH IPEAJIOKEHHBII allrOPUTM JI€HCTBUI IIPU BBITIOJIHEHUH 3aJaHUI
Cc y4€TOM NOJy4YeHHs HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M pPEaKLUsX,
OLIEHUBATh COOTBETCTBUE IOJIyYEHHOI'O pe3yJibTaTa 3asBJICHHON 1eJIM, YMEHUE UCII0JIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIOBUU 3aJIaHUM.

NPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pE3YJIbTAaTOB IO OCBOCHHUIO O0053aTEIBHOTO COJEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIC
o0yyarolMMUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOObI JeicTBui, cnenuduueckue At
OpeIMETHOM 00s1acTH «XUMHS», BUABI JESATEIBHOCTH IO TMOJIYYEHHUIO HOBOI'O 3HAHUSA, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyalLlUsX.

K xoHuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHI: aTOM, MOJEKyjIa, XUMUYECKUH
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJHOPO/HAs), BaJEHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBasi J0JIsl XUMUYECKOT0 3JIEMEHTa
B COCAUHEHMH, MOJSIPHbII 00BEM, OKCUA, KHUCIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUs, PEaKIU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 (HEKT peakuuy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
HOJISIpHAst M HENOoJsipHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTpallus) B pacTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKMX MOHSATHH U NPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBlieHUSI (OpPMYJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OmpeleNnsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIWHEHUSX, CTEIEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBathk cMbIca Ilepuoguueckoro 3akona JI. M. MenneneeBa: AeMOHCTpUPOBATH
MOHMMAHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiocxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

® ONUCHIBAaTh U XapakTepu3oBaTh TaOanuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopble UMeroTcsl B Tabnuue «llepuoguueckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeneeHue UX Mo dJIEKTPOHHBIM CII0SIM);
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KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
addexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIAacCOB, IOATBEpXKJas  ONMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUM B pa3JIMUHbIX YCIOBUSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BEILECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0O JIEMEHTa 10 (hopMylie COeTMHEHNUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, IPOBOJUTH PACUYETHI 110 YPABHEHUIO XMMUYECKOM pEaKIUu;

IPUMEHSATh OCHOBHBIE ONEpPALUU MBICIUTEIBHON NEATENIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHHE MPUYHMHHO-
CJICZICTBEHHBIX CBsI3ed — JUIl M3Y4YEHUS CBOICTB BEIECTB M XMMMYECKHX PEaKIHi,
€CTECTBEHHO-HAYUHbIE METO/IbI [T03HAHUS — HAOJII0I€HUE, U3MEPEHUE, MOJICIUPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

clleZloBaTh IpaBWIaM IIOJIb30BaHUS XMMHYECKOH mocynod M J1abopaTopHbIM
000py/s0BaHUEM, a TaKXe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHUIO Tra3000pa3HbIX BeIIECTB (BOAOpPOJAa W KHCIOpOJa), IMPUTOTOBIICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM J10JI€H PaCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHCJIOT C IOMOILBIO UHIMKATOPOB (JIaKMyc, peHON(TaIenH, METUIOPAHXK U APYTrHe).

K xoHuy oOyueHus B 9 kJacce ImpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy OOYUaAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IOHATHI: XUMUYECKHU DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCICHUS, XUMHUYECKas PpEeaKIus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, PpeaklUl HOHHOIo OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHWYECKOM pEaKIUH, MPEeAeIbHO JOMYCTUMAs
koHneHrpanus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHX IOHATHA W IMPUMEHSATH 3TH
MTOHATUS ITPU ONMCAHKMM BEIECTB M UX MPEBPAICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy coelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBS3M (KOBaJE€HTHas, MOHHa,
MeTaJIJIN4ecKasl) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HOHA MO XHWMHUYECKOU
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dbopmyre, xapakTep Cpelbl B BOJAHBIX PAcTBOpaX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. . MennesneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OIMHUCHIBATH M XapakTepu3oBaTh TabiauuHyro Gopmy [lepromuueckoit
CHCTEMBl XMMHMYECKHX OJJIEMEHTOB: pa3iHuaTh IMOHATHS «IJIaBHas mnoirpymma (A-
rpymnmna)» u «nobouynas mnoxarpymmna (b-rpynma)», mambie W OonblIve MEPHOABI,
COOTHOCUTbH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsjl Aapa,
o0Iiee YuCio AJIEKTPOHOB U paclpeielieHue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o01IMe 3aKOHOMEPHOCTH B M3MEHEHHM CBONCTB SJEMEHTOB W HUX COCAMHEHUN B
npejienax MaJbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX aTOMOB;
KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNIeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, IMOATBEPK/Iasl ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXKHOCTHU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (OpMyJie COETUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKIty;

coOnrofarh MpaBuia MOJb30BAHUS XHMHUYECKOM TMOCyIol M JabOpaTopHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMHU T10 BBIMOJIHEHHUIO JAOOPaTOPHBIX XUMUYECKUX OIBITOB I10 MOJYYEHHIO U
cOOMpaHUIO ra3000pa3HBIX BELIECTB (aMMHAKa U YTIIEKUCIIOrO rasa);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYEeCTBEHHBIH COCTAaB Pa3jIMUYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3alUI0, BBIIBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI IO3HAHUS — HAOJII0IeHHEe, U3MEPEHNE, MOIETTUPOBAaHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

Konrtpo DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE

Ne i/m HaumeHoBaHue pa3iejioB H TeM MIPOrpaMMbl
JIb pecypchl

Pasznen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUEC TTIOHATUSA

Xumusa — BakHast 00J1aCTb €CTECTBO3HAHUA U
1.1 . bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
NPaKTUYECKOM IeATEILHOCTH yeoBeka (5)

1.2 BemiectBa u xumundeckue peakuuu (15) 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
Uroro no pazneny: 20 1
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bosayx. Kucnopon. ITousitre 06 okcuaax (6) bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
2.2 Bonopoa.[lonsitie o kucimorax u coisix (8) bubmmoreka LIOK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsr. [Tonsitue 06 ocHoBaHusX (5) 1 bu6nuoreka L{OK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPraHMYEeCKUX coequueHni (11) 1 bubmoreka LIOK https://m.edsoo.ru/7f41837c
Wroro no pazneny: 30 2

Paspnea 3. Ilepunoanyeckuii 3axkoH u llepuoguyeckas cucrema xumuideckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaAKIIUN

[Iepnoanueckuii 3axoH u [lepnoanueckas cucrema
3.1 xumuueckux aemeHToB . . MenaeneeBa. CTpoenue bubnuoteka [{OK https://m.edsoo.ru/7f41837c
atoma (7)

Xumuueckas cBsizb. OKHCIUTEIBHO-
3.2 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
BOCCTaHOBUTENIbHBIEC peakiuu (9)

Wroro no pazneny: 16 1 ‘

PesepBHoe Bpems (2)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 68 4 ‘



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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC
Ne i/m  HammeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl KonTpoan DJEKTPOHHbIC (LHPPOBLIE) 0GpasoBaTENLHbIE
pecypchl
Pa3nes 1. BemecTBo U XuMH4yecKkme peakiun
I1 eHue Onenue i e
1.1 OBTOPEEHE T yHIYDICHHE SHAHMH OCHOBHAIX PASAEIOB 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
Kypca 8 kiacca (5)
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XMMHUYECKUX peakimii (4) bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
3 . X
1.3 HCRIPOMHTHHCORAN IMOCONHATINL SHMIHOCRHL 1 bu6imoreka LIOK https://m.edsoo.ru/7f41a636
peakmuu B pacTBopax (8)
Hroro no pazpeny: 17 2
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
06 VIIA-
2.1 TS XEPAKTCPHUTY KA XIMUHCORIN SICMOHTOB bu6imoteka LIOK https://m.edsoo.ru/7f41a636
rpynsl. ["anorenst (4)
06 VIA-
2.2 tHasl Xapaxrep I{Cmm XHMITACCRIX SIICMEHTOB bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
rpymnbl. Cepa u e€ coequnenus (6)
06 VA-
2.3 T XEPAKTCPHUTHG XIMUTCOIIG ICMOTOn bu6mmoteka LIOK https://m.edsoo.ru/7f41a636
rpymibl. A30t, pocdop u ux coeaunerus (7)
06 IVA-
24 T xaparctepuvtiia XHI\{H%CKHX DTIENCHTOB 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41a636
IpYINIbL YTIepoa 1 KpeMHuUi 1 ux coenuneHus (8)
Wroro mo pazueny: 25 1
Pa3nes 3. MeTa/liibl U HX COCANHEHUS
3.1 OO6mue cBoiicTBa MeTauioB (4) bubmunoteka [IOK https://m.edsoo.ru/7f41a636
3.2 Baxwuetinue metamuisl U ux coeauneHus (16) 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
Hroro mo pazmeny: 20 1



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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 4. Xumus u okpyxamomas cpeaa

4.1 BerectBa 1 MaTepualibl B )KH3HH yesioBeka (4) ‘ bubnuoreka IIOK https://m.edsoo.ru/7f41a636

Hroro no pazgeny: 4

PeszepBHoe Bpemst: 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 68 4



https://m.edsoo.ru/7f41a636
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INOYPOYHOE IINTAHUPOBAHUE 8 KJIACC
Ne ara JJIeKTPOHHBbIE LU (PPOBBIE
n/n Tema ypoka Konrpos fll3yqeﬂml 05p330[;aTeJILHIIl>IE:b ;)ecypcm

1 [Ipenmer xumuun. Ponp XuMuu B )KU3HU Y€JIOBEKA. Tela u BEIECTBA bubmmorexa [IOK
https://m.edsoo.ru/ff0d210c

2 [TonsiTve 0 MeTOIaX TO3HAHUS B XUMUU bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e

3 [TpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B 1abOpaTopuu U bubnnoreka [JOK
pu€Mbl 00pallieHus ¢ Ja0OPATOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc

4 UYuctele BemiecTBa U cMecu. CriocoObl pa3iesieHus: cMeceit bubmmorexa [JOK
https://m.edsoo.ru/ff0d26ca

5 [IpakTuueckas paborta Ne 2 «Paznenenue cmeceil (Ha mpumepe P bubnnoreka [JOK
OYHMCTKH MTOBAPEHHOM COJIN)» - https://m.edsoo.ru/ff0d28c8

6 ATOMBI M MOJIEKYJTBI bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHE dTIEMEHTHI. 3HAKU (CUMBOIIBI) XMMHUYECKUX JIEMEHTOB bubmmorexa [TOK
https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BENIECTBA bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0d2d50

10 3aK0OH MTOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKast popMyiia. bubnmnoreka [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAs MOJIEKYIISIpHAs bubnnorexa [JOK

mMacca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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12 MaccoBast 107151 XUMHUYECKOTO JIEMEHTa B COCAMHEHUHT Bubmorexa LIOK
https://m.edsoo.ru/ff0d350c
bubmmorexa [IOK

13 KomnuectBo BemectBa. Mosib. Mouisipas Macca https://m.e dsogru /£10d5230

14 Ouznyeckue U XUMUYECKHE BJICHUS. XUMHUUECKas PeaKIus Bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U yciaoBUS MPOTEKAHUSI XUMHUYECKUX PEaKIIHii bubmmorexa [JOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpPAaHEHHS MACChl BEIIECTB. XUMHUECKHE YPaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0d3b88

17 Brruncnenus Kkonn4yecTBa, MacChl BELIECTBA 110 YPAaBHEHUSM bubnunoreka [JOK

XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708

18 Kiaccudukanms XuMruIecKuX peakiui (COeAMHEHMUs, Pa3I0KEHNUS, bubnmoreka [JOK

3aMeIIeHHs, OOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIi-3HIIMKIO0NIEAUCT. OG00IIeHNE 1 bub6nuorexa [IOK

CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d40c4

20 KontponbHas pabora Nel o teme «BemecTBa 1 XMMHUYECKHE K.p. bub6nuorexa [IOK

peaKuum https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucnopon — sneMeHT u bubnuotexa [JOK

npocroe BemectBo. O30H https://m.edsoo.ru/ff0d448e

29 dusnueckre 1 XMMUUECKHE CBOMCTBA KUCTOpoa (peakinu bubnunoreka [JOK

okucneHus, ropenue). [lonstre 06 okcumgax https://m.edsoo.ru/ff0d4614

93 CriocoOsl MmoTydeHus: KUCIOpo/ia B JIa0OpaTOpUH U bubnmnoreka [JOK

MPOMBIIIJIICHHOCTH. HpI/IMCHCHI/IC KHcCJIopoJaa

https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d5708
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
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TemmoBoii 3 (HeKT XUMUIECKON peaKIiu, TOHITHE O

24 TEPMOXHUMHUYECKOM YPaBHEHHH, K30~ U SHJOTEPMUIECKUX bubmmorexa LIOK
https://m.edsoo.ru/ff0d4790
peaKmsax
o5 TomuBo (HedTh, yroib U MeTaH). 3arps3HEHUE BO3IyXa, CIIOCOOBI bubnunoreka [JOK
€ro MpeI0TBPALLECHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas padota Ne 3 o teme «Ilomydenue u cobupanue p bubnmoreka [JOK
KHCJIOPOJIa, U3YUEHHUE €r0 CBOMCTBY» - https://m.edsoo.ru/ff0d4ae2
97 Bonopon — anement u npoctoe BemectBo. Haxoxaenue B bubnmoreka [JOK
IPUPO/IC https://m.edsoo.ru/ff0d4dd0
08 duznyeckue U XMMHUYECKHEe CBOIcTBa Bogopoa. [Ipumenenue bubnnoreka [JOK
BOJIOpOJIA https://m.edsoo.ru/ff0d4ddo
bubnunoreka [JOK
29 Homatie o kucA0Tax it COMIX https://m.edsogru/fdeSOdZ
30 CriocoOsI IOJTydeHHs BOJOPOa B TabopaTopuu ngs?;;?:;igglffo d44ddo
31 ITpaktryeckas padora Ne 4 o teme «Ilomydenue u coOupanue bubnuorexa [IOK
BOJIOPO/IA, U3YUYEHHUE Er0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MosnsipHblii 00BEM ra3oB. 3ak0H ABOTapoO ngg;ﬁf;igﬁ};o 45426
33 Beruucnenus 06b€ma, KonuyecTBa BEIECTBA ra3a 110 ero bubmorexa [IOK
M3BECTHOMY KOJIMYECTBY BEILECTBA WIIK O0BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 005EMOB ra30B 10 YPaBHEHUIO PEAKIIMH Ha OCHOBE bubmuotexa [JOK
3aKOHa OOBEMHBIX OTHOILIEHUH ra30B https://m.edsoo.ru/ff0d5708
35 dusnueckre U XUMUYECKUE CBOMCTBA BOJIBI bubmorexa LHOK

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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36 CocraB ocHoBanwii. [ToHsiTrie 06 HHAMKATOpPaAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBoputens. HachilieHHbIe 1 HEHACHIIIIEHHBIE bubnmoreka [JOK
pactBopbl. MaccoBas 70Jisl BELIECTBAa B paCTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTrueckas padota Ne 5 o teme «IIpuroroieHue pacTBOpoB ¢ bubnunoreka [JOK
ONpeeaEHHON MaCCOBOU J10JIEH PACTBOPEHHOIO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
39 Kontponbnas padota Ne2 o teme «Kucmopoa. Bogopoa. Boga» K.p. ngs?;;f;i)grou?fo 46342
40 Oxcunel: cocTaB, KiacCU(pUKAINS, HOMCHKIIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue u XuMHUYeCKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX H bubnunoreka [JOK
aM(OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KJIaccu(UKaIMsI, HOMEHKIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XMuMHUYECKHE CBOMCTBA OCHOBAHUI bubmorexa [TOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIaTypa bubmorexa OK
https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne 1 XuMHYECKHUE CBOMCTBA KUCTIOT bubmorexa [JOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOTYyYEHUsI, XUMUYECKHE bubnunoreka [JOK
CBOMCTBA https://m.edso00.ru/00ad9474
47 [IpakTuueckas pabora Ne 6. PemeHne skciepuMeHTATbHBIX 3329 bubnmnoreka [JOK
110 TeMe «OCHOBHBIE KJIACCHl HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9b7c
48 I'eneTnueckas cBsI3b MEXKy KJIACCAMU HEOPTAHUYECKHUX bubnuorexa [JOK

COeTUHEHUN

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



https://m.edsoo.ru/ff0d59e2
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49 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH bubmmorexa [JOK
https://m.eds00.ru/00ad9ch2

50 KonrponsHas padora Ne3 o reme "OCHOBHBIE KIacChI K.p. bubmmorexa [IOK
HEOPraHUYeCKUX CoeAMHEHUM" https://m.edsoo.ru/00ad9ela

51 [TepBbie MOMBITKY KJIaCCU(PUKAITUN XUMHUYIECKUX JIEMEHTOB. bubnunoreka [JOK
[TonsiTHE O rpyNIax CXOIHBIX 2JIEMEHTOB https://m.edso0.ru/00ad9ffa

59 [Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHUYECKUX bubmmorexa [IOK
snemenToB JI. 1. MengeneeBa https://m.edsoo.ru/00ada52c

53 [lepuropl, TPYIIIbI, MOATPYIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl E;:fg;?:;ﬁ)gr?/}éo& 4342

55 CtpoeHue 31eKTPOHHBIX 000JI0YE€K aTOMOB 3JIEMEHTOB bubmmorexa [IOK
[Tepuonnueckon cucremsl /. 1. Menneneesa https://m.edsoo.ru/00ada6bc

56 XapakTepucTuKa XUMHYECKOI0 3JIEMEHTA T10 €T0 MOJI0KEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /. 1. Menaeneena https://m.edsoo.ru/00ada824

57 3nauenue [lepuoauyeckoro 3akoHa ajisi pa3BUTHS HAYKH U bubnunoreka [JOK
npaktuku. J[. 1. MenaeneeB — y4€Hblil, me1aror U rpakJaHuH https://m.edsoo.ru/00ada96e

58 DIEeKTPOOTPULIATETbHOCTh aTOMOB XUMHUUYECKHUX JIEMEHTOB bubmmorexa [TOK
https://m.edsoo.ru/00adaab8

bubnunoreka [JOK
59 Hontast ximireckas cosisb https://m.edso<I)l.ru/00ada034

60 KoBajieHTHas MOJIIpHAst XUMAYECKas CBSA3b bubmmorexa [JOK
https://m.edso0o.ru/00adaab8

61 KoBasienTHast HEMONsIpHAS XUMUYECKasl CBSI3b bubmorexa HOK

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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62 CreneHb OKUCIEHUS bubnnorexa [IOK
https://m.edsoo.ru/00adae28

63 OKHUCINTEIHHO-BOCCTAHOBUTEILHEIE PEAKIINI bubmmorexa LIOK
peartt https://m.eds00.ru/00adb076

64 OKHUCIIUTEN U BOCCTAaHOBUTEIN bubmmorexa HOK
https://m.edsoo.ru/00adb076

65 KonTponbnas pabora Ne4 o teme «CtpoeHue atoMa. XuMU4ecKast bubnmoreka [JOK
CBSI3b» K-p- https://m.edso00.ru/00adb486

. bubmmoreka [JOK
66 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
67 IIpomexyTounas arrecrauus. KonrpoabHas padora httos://m.edsoo.ru/00adach?

. bubmuoreka [JOK

68 P
C3CPBHbIN YPOK https://m.edsoo.ru/ff0d61c6
Bcero ypokoB KOHTpoOIIA
6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME (68)
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9 KIIACC
ara
A JJleKTPOHHBbIE HU(PPOBHIE
Ne i/ Tema ypoka KourtpoJsb U3YYeHUs
o0pa3oBaTe/ibHbIE PeCypChl
1 [lepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYECKUX bubnmoreka [JOK
anemenToB /I. 1. Menaeneera https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX bubnuoreka [JOK
AJIEMEHTOB MEPBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BELIECTB bubmmorexa [JOK
P P https://m.edsoo.ru/00adb7e2
4 Buapl XuMHu4yecKoi CBA3U U THIIBI KPUCTAIUTMYECKUX PEHIETOK bubmmorexa [JOK
A P P https://m.edsoo.ru/00adbac6
5 Kontponbnas paborta Nel no teme «IloBTopenue u yriydieHue
. K.p.
3HaHMI OCHOBHBIX pa3zesioB Kypca 8 Kiacca» P
5 Knaccugukarus XuMHUUeCKUX peaklyii M0 pa3IuuHbIM bubnuorexa [JOK
[IPU3HAKaM https://m.edsoo.ru/00adbch0
7 [Tonsatue o ckopoctu XuUMU4eckoit peakiuu. [lorstue o bu6mmoreka [JOK
TOMOTE€HHBIX M T€TEPOrE€HHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
g [Tonsarue o XUMHYECKOM PaBHOBECHH. ®dakTophl, BIUSAIOIINE HA Bu6muorexa LIOK
K Th XUMHUYECKOW PEAKLIUU U MOJO0KEHNE XUMUYECKOT'
cropoc CCKOM peaKil OTOCHHE CeROTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHUCIATENbHO-BOCCTAHOBUTEHHBIC PEAKIIHH bubmmorexa [JOK
peartt https://m.edsoo.ru/00adcade
10 Teopus snekTpoauTHIeCKO auccormany. CUIbHBIC U clla0dbie bubnmoreka [JOK
SIIEKTPOJIATHI https://m.edsoo.ru/00adcd68
. bubnmoreka [JOK
11 Honnble ypaBHEHUS peakMii 1

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00add448

27

12 XuMHUYECKHEe CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexka [JOK
MPEJICTABICHUA 00 AIEKTPOIIUTHICCKON TUCCOITUAITTT https://m.edsoo.ru/00add5d8

13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 bubnnoreka [JOK
3JIEKTPOJIUTUYECKON AUCCOIUALINUI https://m.edsoo.ru/00add8h2

14 [TonsiTue 0 TUIpOIU3E COoeH bubnnorexa [IOK
https://m.edsoo.ru/00add9d4

N bubnuoreka [JOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN httos://m.e dsogru 100addd12

16 [TpakTiueckas pabota Ne 1. «Pemienue sxcrepuMeHTaIbHbIX bubnuoreka [JOK
3a71auy https://m.edsoo.ru/00addbfa

17 KonTtponbsHast padora No2 1o reme «IIeKTpoTUTHYECKAs K.p. bubmmorexa [IOK
aucconuanys. XMMAYECKUe Peakiluu B paCTBOpax» https://m.edsoo.ru/00addec0

18 OO0m1as XxapakTepucTUKa rajJoreHOB. XMMHUUYECKHE CBOMCTBA Ha bubnuoreka [JOK
IIpUMEpE XJI0pa https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. ConsHas KHCIIOTa, XMMUYECKHE CBOMCTBRA, bubnmnoreka [JOK
MIOJIyYeHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104

20 [IpakTuueckas pabora Ne 2 o Teme «llomyuenue comnsiHoOM bubnuorexa [JOK
KHUCJIOTBI, U3yUYEHHUE €€ CBOWCTBY» https://m.edsoo.ru/00ade348

21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX pEaKLUid, €ClIu OJIUH bub6nuorexa [IOK
W3 pEeareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 OO0mas xapakrepucTika 3JeMeHToB VIA-rpymmbt ng;;j;f;igﬁ}é 0ade6da

23 AnnotponHbie Moaudukanuu cepbl. HaxoxaeHue cepsl u eé bubnmoreka [JOK
COEMHEHUH B Ipupoae. XMMHUUECKHUE CBOMCTBA CEPHI https://m.edsoo.ru/00ade64a

24 CepoBoaopoi, cTpoeHue, (U3nIecKue U XUMUYECKUE CBOWCTBA bubmmorexa [JOK

https://m.edso0.ru/00ade802



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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o5 Oxcunel cepol. CepHast KHCIIOTa, (PU3HUECKUE U XUMUICCKUE bubnuoreka [JOK
CBOICTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKllui, JIeXkKallle B OCHOBE TPOMBIIIIICHHOTO

26 croco6a Moyly4eHus CEpHON KUCIOThI. XUMUYECKOEe bubmmorexa [TOK

v P . i https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYXKAIOIIEH cpelibl COETUHEHUSIMU CEPhI

27 Boruncnenue MaccoBoil 10711 BBIXO/A MPOJIYKTA PEaKIuu bubmmorexa [TOK

POAYKIAD https://m.edsoo.ru/00adec8a
OOmias xapakTepuCcTUKa 31eMeHTOB VA-rpynmnsl. A30T,

28 aCIpOCTpaHEHUE B MPUPOJE, pU3NUecKre U XMMUYECKHe bubmmorexa [JOK
p Up p PHPOAEL, https://m.edsoo.ru/00adeea6
CBOICTBa
AMMHuak, ero ¢puznuecKrue 1 XMMUYECKUE CBOWCTBA, MOJTyYeHHE bubnmoreka [JOK

29
Y NIPUMEHEHHE https://m.edsoo.ru/00adf004

30 [Ipaxtuueckas padora Ne 3 o teme «Ilomydenue aMmuaxa, P bubnuoreka [IOK
M3yYEHHUE €r0 CBOMCTB» https://m.edsoo.ru/00adf180

31 A30THas KUCIoTa, €€ (rU3nuecKue 1 XUMUYECKUE CBOWCTBA Bubmmorexa LIOK

’ https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE
32 MUHEPAIbHBIX YI0OOPEeHUH. XUMHUYECKOE 3arpsi3HEHNE bubmorexa [IOK
P . YAOOP ] p https://m.edso0.ru/00adf518
OKpY’KaroIllel cpeJibl COeAMHEHNUIMHU a30Ta

33 ®Dochop. Oxeun dhocdopa (V) u pochopnast kucnora, bubnunoreka [JOK
¢du3nUeckre 1 XMMUYECKHe CBOWCTBA, TOJTyYeHHE https://m.edsoo.ru/00adf68a

34 Hcnonp3zoBanne GocdaTtoB B Ka4ecTBE MUHEPATHHBIX bubmuorexa [JOK
ynoOpeHuit. 3arps3HeHne IPUPOIHON cpeabl hocharamu https://m.edsoo.ru/00adfc20

35 Yrnepon, pacnpocTpaHeHue B pupojie, Gu3ndecKkue u bubnmorexa [JOK

XUMHUYECKUE CBOWCTBA

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



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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Oxcuzpl yraeposa, ux pu3nuecKue 1 XUMUYeCKHe CBOMCTBA.

36 DKOJOTHYECKHE MPOOIEMBI, CBI3aHHBIE C OKCUIOM YyIriepoaa bubmorexa [JOK
p ’ yrep https://m.edsoo.ru/00adfebe
(1V)
37 VYroipHasg KHCIIOTa U €€ COIN bubmorexa HOK
https://m.edso0.ru/00ae006c
38 [Ipaktuyeckas padora Ne 4 mo teme "IlomydeHue yriaekucioro bub6nuoreka [IOK
ra3a. KauectBennas peaxius Ha kapOOHaT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHavabHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O bu6mmoreka [JOK
COEIMHEHUSX YIIIepoaa https://m.edsoo.ru/00ae054e
40 Kpemuwuii 1 ero coeguHeHUs buGnnorexa LIOK
P https://m.edso0.ru/00ae080a
41 [TpakTrueckas pabota Ne 5. Perienue skcriepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 o TeMe «BakHelmre HeMeTauIbl U UX COSTUHEHUS https://m.edsoo.ru/00ae0bf2
42 Kontponbnas padota Ne3 o teme «BakHeline HeMeTaIbl U bubnmnoreka [JOK
K.p.
HUX COCIUHEHUS P https://m.edso0.ru/00ae0e18
OO01mmas xapakTepruCcTHKa XUMHUYECKIX JIIEMEHTOB — METAaJUIOB.
bu6mmoreka [JOK
43 Mertannudeckast CBsI3b U METAJUTHUECKask KpUCTAILTHYECKas
. N https://m.edsoo.ru/00ae103e
peméTrka. @uU3nUecKue CBOMCTBA METAIIOB
m XHUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUUYECKUN P bubnuotexa [JOK
HaIPsHKEHUN METaIOB https://m.eds00.ru/00ae1156
OO6mue cnocoOs! omyyeHus MetamioB. CrutaBel. BeraucneHus
45 10 YpaBHEHUSIM XUMHUYECKUX PEAKIINN, €CIIN OIUH U3 bubnmorexa LIOK
yp P ’ https://m.edso00.ru/00ae1156
PEareHToB COJAEPIKUT MPUMECH
bubmnoreka [JOK
46 [TonsiTHe 0 KOPPO3UH METAILIIOB 1

https://m.edsoo0.ru/00ael278



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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47 [IlenoyHble METATIIBI bubmoreia OK
https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUAPOKCUILI HATPUS U KAITUS bubmorexa HOK
a AP a p https://m.edsoo.ru/00ael4b2
49 [llenoyno3eMenbHBIC METAJIbI — KAJIbIIUA M MarHUi bubmorexa HOK
t https://m.edsoo.ru/00ae15e8
50 Baxxueiiime coefUHEHNS Kb bubmorexa [IOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
N N bubmuoreka [JOK
52 K §)
€CTKOCTb BOJIbI U CIIOCOOBI €€ yCTpaHeHHsI https://m.edsoo.ru/00ae 1886
53 [IpakTrueckast padora Ne 6 mo teme "JKEcTKOCTH BOJBI U P bubmmorexa [IOK
METO/bl €€ yCTpaHEeHHUs" https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U THIPOKCHIA Bubnuorexa LIOK
p a AP a https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 K
eeso https://m.edsoo0.ru/00ae1d86
bu6mmoreka [JOK
57 O I 1]
KCHJIBbI, TUAPOKCH BT U comu xkene3a (1) u sxenesa (111) httos://m.edsoo.ru/00ae3566
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
59 [IpakTuueckas pabota Ne 7. Pemenne sxkcriepuMeHTATBHBIX bubnmnoreka [JOK
3a7a4 o teMe «BaxHele MeTaJUIBl U UX COeIUHEHUS)) https://m.edsoo.ru/00ae3de8
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUN, €CITU OJTUH
bu6nmoreka [JOK
60 U3 PEareHTOB J]aH B N30BITKE WU COACPIKUT MPUMECH.

Brruncnenus MaccoBOM 10U BbIXOJA MPOAYKTA PEAKIUU

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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61 O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN
62 Kontponbnas pabora Ne4 o teme «BakHenme MeTamibl U UX «
COCIMHEHUS P
63 BemiectBa 1 MaTepuanbl B IIOBCEIHEBHOM KU3HU YEJIOBEKA bubmorexa LIOK
m p A https://m.edso0.ru/00ae3f50
64 XuUMHUAUECKOE 3arPSI3HEHUE OK aroLIEN Cpebl bubmmorexa [IOK
p PYHQIOTICH CPEIEL. https://m.edso00.ru/00ae4270
65 Poiip XxyiMuu B pelieHun 3K0JI0rHYeCcKuX npodiieM bubmorexa [IOK
p p https://m.edsoo.ru/00ae4270
bubmuoreka [JOK
66 IIpomeskyTounasi arrectanusi. Konrposbsnas padora https://m.edsoo.ru/00ae0d0a
bubmuoreka [JOK
7 P I
6 C3CPBHBIN YpOK https://m.edsoo.ru/00adb33c
. bubnuoteka [JOK
P
68 C3CPBHBIN YpOK https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 6
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YYEBHO-METOJNYECKOE OBECIHEYUEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

1.Pym3utuc I'.E. Xumus: 8 xi1.: yue6. s odmeoOpa3osat. yupexaenuii / I.E. Pymsurtuc, @.I.
®enpaman. — M.: IIpocBenienue.

2. Pym3utuc I'.E. Xumus: 9 ki1.: yue6. ans obmieoopaszosar. yupexaenuii / I.E. Pymzuruc,

@.I. ®enbaman. — M.: IIpocsenienue.

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1.Pym3utuc I'.E. Xumus: 8 ki.: yue6. mis odmieodpasonar. yupexaenuid / I'.E. Pynsuruc,
@.I'. enbaman. — M.: IIpocsenienue.

2. Xumus: 8 KiI.: 2JIGKTPOHHOE MPUIIOKEHHUE K yUSOHUKY.

3. Pymsuruc I'.E. Xumus: 9 kin.: yae0. mis oomeoOpazosar. yupexaenunii / I'.E. Pynsurtuc,
@.I. ®enpaman. — M.: IIpocsenienue.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubauoreka [IOK https://m.edsoo.ru/

https://www.yaklass.ru/

https://chem-oge.sdamgia.ru/

http://himege.ru/

http://pouchu.ru/
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