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IHHOACHUTEJIbHAS 3AIINCKA

[Iporpamma o XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs COCTAaBJICHA Ha OCHOBE
TpeOoBaHUil K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0
oOpaszoBanus, mpenactasieHHbIX B @I'OC OOO, a Takke Ha OCHOBE (QenepaibHON padboueit
MPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICMIIMU MPENoJiaBaHusl yueOHOro mpeamera «XuMus» B
oOpa3oBarenibHbIX opranu3anusx Poccutickoin @enepanui.

[IporpaMmMa mo xumuM Ja€T MpeAcTaBiICHHE O LesAX, oOuel crpareruu OoO0y4eHws,
BOCIIUTAaHUST M PAa3BUTUS OOYYAIOUIMXCS CpPEACTBAMU YYEOHOTrO MpeaMeTa, YCTaHABIMBAET
o0s3aTeNnbHOE MPEIMETHOE COJIEp)KaHue, MPeayCcMaTpUBAaeT paclipelelieHHe ero Mo KiaccaM u
CTPYKTYPUPOBAHHUE IO pa3/ieiaM M TeMaM MPOTpaMMBbl IO XUMHUH, ONPEAEIIeT KOJTUYECTBEHHbIE U
KAUeCTBEHHbIE XapaKTEPUCTUKU COJEP>KAHUS, PEKOMEHIYEeMYI0 MOCIEI0BATEIbHOCTh H3yYCHUS
XUMHU C Y4ETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOTMKHM Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEW 00YYarOIIUXCS, ONpeAesieT BO3MOKHOCTH MpeaMeTa Ul peaanu3alnuu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeNIbHOM MNpPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHus, a TaKke TPeOOBaHUMN K pe3ylibTaTaM 00yueHUs: XUMHH Ha YPOBHE
neneil W3y4eHWsT TpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOW JCATEIbHOCTH
00ydJaromierocs 1o OCBOCHUIO yueOHOTO COJIepKAHUS.

3HaHUE XUMHH CIY>KUT OCHOBOH st (hOPMHUPOBAHHS MHUPOBO33PEHUST 00yUaIOLIErocs, ero
NPECTAaBICHUN O MaTePHaIbLHOM €IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (hopMUpyeMble XUMHUEH
MPEJICTABICHUS] O B3aMMOIPEBPALICHUSIX YHEPIHU U 00 HBOJIOLMU BEIIECTB B MPUPOE, O MyTAX
pemieHust  TI00aNBHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHS  YeNOBEYECTBA —  CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKON 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3ali BO3MOKHOCTEH ISl caMOPa3BUTHS U (OPMUPOBAHUS KYJIBTYpPbI
JMYHOCTH, €€ 001ei 1 (QyHKIMOHATEHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEW O0y4arouuxcs,
HaBBIKOB  HMX  CAMOCTOSTENIbHOW  Y4eOHOHW  JEATENIbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX yMEHUW, HEOOXOJUMBIX Kak B TIOBCEAHEBHOW IKU3HHU, TaK U B
poeCCHOHAIBHON JeATEIHFHOCTH;

3HaKOMHT €O cHelM(UKOIl HayyHOTO MBIIICHHS], 3aKJIa/IbIBAET OCHOBBI 11€JI0OCTHOTO B3IJIsAA
Ha EIMHCTBO TPUPOABl W YEIOBEKAa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHUHU
€CTEeCTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4arOLINXCS;

CcrocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K NPUPOZAE, K UYEJIOBEKY, BHOCUT CBOM BKJIaJ] B JKOJOTMYECKOEe 0Opa3oBaHUe
o0ydJaronuxcs.

JlaHHble HampaBieHUs B OOyYeHHMM XUMHUHM OOECIEeUMBAIOTCS CIELU(PUKON COAep)KaHUSI
y4eOHOTO TpeaMeTa, KOTOPBIN SBISETCS MeNarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM 0a30BOU
HAyK{ XMMUH Ha OTIpeIeIEHHOM JTare e€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS OPUEHTHPOBAH Ha OCBOCHHUE
00yYaroIMUMHUCS CHUCTEMBl ME€PBOHAYAIBHBIX MOHATHUHA XUMHMH, OCHOB HEOPTaHMYECKOM XHMHUH U
HEKOTOPBIX OTAETHHBIX 3HAYMMBIX TIOHSATHI OPraHUIeCKON XUMHU.

CrpykTypa coiepaHMs HpOrpamMMbl MO XUMHMU CPOPMHpPOBAHA HA OCHOBE CHCTEMHOIO
nogxona k e€ m3ydenuro. Conep)kaHHWe CKIAIBIBACTCS W3 CHCTEMBl TOHSATHH O XHMHYECKOM
AJIEMEHTE U BEIECTBE M CUCTEMbI MOHATHH 0 XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHW30BaHbl M0 MPUHIUITY IMOCIEIOBATEIHHOTO PAa3BUTHs 3HAHMH HA OCHOBE TEOPETUYECCKUX
IpeJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHHS;

— ITepuoanueckoro 3akona JI. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— YYEHUS O CTPOCHUH aTOMa ¥ XUMHYECKOU CBSI3H;

— MPE/ICTaBIEHUH 00 AJIEKTPOIUTHYECKOM TUCCOIMALIMH BEIIECTB B PaCTBOpaXx.

Teopernueckne 3HAHUS pAcCMATPUBAIOTCS HA OCHOBE OMITMPUYECKH IONYYSHHBIX H
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJJHOTO YPOBHS K JPYrOMY, BBIITOJIHSS



(GyHKUIMU OOBACHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTHYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHne mnporpaMMbl IO XHMHH CIIOCOOCTBYET (OPMHUPOBAHMIO NPEICTABICHUS O
XUMUYECKOM COCTaBIIAIOLICH HAy4YHOM KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHON IPUPOJBL,
LIEHHOCTHOTO OTHOLICHHs K HAay4YHOMY 3HaHHMIO M METOJAM IO3HAaHMs B Hayke. M3ydyeHne xumuun
IIPOUCXOJUT C MPUBJICUYEHUEM 3HAHUI U3 paHee M3YUYEHHBIX yUEOHBIX MpeaMeToB: «OKpyKarolmui
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kaacey.

[Tpu u3yyeHNH XMMUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH HAayKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUUECKON AEATEIbHOCTU YeIOBEKa U KaK OJHOI0 W3
KOMIIOHEHTOB MMPOBOM KyJbTYpbl. 3ajada y4eOHOro IpeaMera COCTOUT B (OPMHPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAHUH — BaXHEHIIMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OO0OOLIEHUIH MHPOBO33PEHYECKOTO XapakTepa, sA3blKka HayKd, B
IPUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS IPU U3YYEHHM BEIIECTB U XUMHUYECKUX peakuui, B
(GOopMHpOBaHMM M DPA3BUTUM II03HABATEJIbHBIX YMEHUH M UX HPUMEHEHUH B Y4eOHO-
MIO3HABATENILHOM M Yy4eOHO-HCCIEeI0BATENbCKON JESATEIbHOCTH, OCBOSCHHM IPaBHJ 0E30M1aCHOTO
oOpallleHus C BeLECTBAMU B IIOBCEIHEBHON )KHU3HH.

[Ipy W3ydyeHMHM XMMUU Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS BaXHOE 3HAUYCHHE
nproOpenu Takue ey, Kak:

— (popMHpOBaHME HHTEIIEKTYaJbHO Pa3BUTOM JIMUHOCTHU, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIIbHOMY IIPUHATHUIO PElIeHUH, CIOCOOHON alaiTUPOBATHCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKU3HU;

— HamIpaBJIEHHOCTb OOY4YEeHUs Ha CHCTEMaThyeckoe IMpHoOIIeHne oOyJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIIbHOCTH, HAYYHBIM METO/IaM IT03HaHUs, (OPMUPYIOLIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

— o0ecrie4eHne YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHNUI0 OOYYAIOMIMMUCS —OIIbITa
pa3sHOOOpa3HOM JesTEIbHOCTH, IMO3HAHWA M CAMOIO3HAHMS, KIIIOUEBBIX HaBBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3JIMYHBIX BUIOB JESTEIBbHOCTH;

— (hopmupoBaHue o0mel (QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYUYHOW IPaMOTHOCTH, B TOM
YyHclie YMEHUN OOBSCHATH U OLICHUBATh SIBJICHUSI OKPYXKAIOILIEro MUpa, UCII0JIb3Yys 3HAHUS U OIIbIT,
HOJy4EeHHbIE IPU U3YUYEHUH XUMUHU, IPUMEHATh UX IIPU PELIeHUHU Mpo0IeM B OBCEAHEBHOM KU3HU
U TPYZIOBOM I€SATEIbHOCTH;

— (hopmupoBanue y oOyyaromuxcsi T'yMaHUCTHUYECKUX OTHOIIEHHH, MOHMMAaHUS 1IEHHOCTH
XUMHUYECKMX 3HAHUM s BBIPAaOOTKH 3KOJOTHMYECKH IeJecO00pa3HOro MOBENEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISAX COXPAHEHHs CBOETO 3J0pOBbS U OKPYKAKOLIEH NPUPOIHON
Cpensl;

— pa3BUTHE MOTHBAILMM K 00y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITMUTAHUIO
Ha OCHOBE YCBOEHHS OOILEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTU AaJbHENUIIero 00yueHHUs.

OO01iee 4yKMcao 4acoB, OTBEIEHHBIX Ul U3YyYEHHUS XMMHMHU HAa YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaBnseT 136 yaco: B 8 kiacce — 68 "acoB (2 yaca B Hefento), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Ponp XUMUM B JKM3HH 4YelOoBeKa. XUMHS B CUCTeMe Hayk. Tena u
BelecTBa. GU3NUeCKUe CBOWCTBA BEIIECTB. ArperarHoe cocTosiHue Beuects. [lonsTue o Meromax
no3HaHus B XuMuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMEeCeu.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE 37eMeHThl. CUMBOJIBI XUMUUYECKHUX 3J1€MEHTOB. IIpocThie
Y CJIO’KHBIE BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas Gopmysa. BanreHTHOCT, aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BewiecTB. OTHOCUTENbHas aToMHass Macca. OTHOCUTENbHAas MOJIEKYJISIpHas Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIMHEHHH.

KommuectBo Benjecta. Monb. MossipHas Macca. B3auMOCBsI3b KOJIMUECTBA, MACCHL U YUCIa
CTPYKTYPHBIX €AMHMUII BerecTBa. Pacuérsl mo popmynam XuMHUYECKUX COETUHEHUH.

Ou3nyeckue MU XHUMUYECKUE SIBJICHUSA. XHMHMUECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelIeCTB. XHMMHUYeCKHe ypaBHeHus. Kiaccudukamus XUMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiamMu paboThl B jaboparopuu U HpuéMaMu
oOpaieHust ¢ JIabopaTOPHBIM OOOPYIOBAaHUEM, HW3YUYCHHE M OINUCaHUE (PU3MYECKHX CBOWCTB
00pa3110B HEOPraHMYECKUX BEIECTB, HaOMoaeHne pusnueckux (IJIaBICHHE BOCKa, TasHUE JbJa,
pacThpaHue caxapa B CTYyINKE, KUIIEHHUE M KOHJEHCALUsl BOJAbI) U XUMUYECKUX (FOPEHHE CBEYH,
MPOKaMBaHUE MEAHON MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KMCIOTOMN) SIBJICHUN, HAOMIOIEHUE U
ONMCAHNE MPU3HAKOB IPOTEKAaHUs XUMHYECKHMX PEaKIHUil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CEpHON KHCJIOTHI C XJOpHAOM Oapusi, pasznoxenue ruapokcuaa menu (1) mpu nHarpeBanuw,
B3aUMOJICHCTBUE kelne3a ¢ pacTBopoM cosi Menu (II), uzydenue cnocoOOB pas3esieHust CMeceit: ¢
MOMOIIbI0 MarHuTa, (UILTPOBAHUE, BBIAPUBAHUE, TUCTHILIAIMSA, XpoMmarorpadus, MpoBeIeHUE
OUHCTKH TIOBAapEHHOM coyu, HaONIOJCHWE U ONUCAaHWE pPE3yJbTaTOB IPOBEJIEHUS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JaHIE MOJIeNiel MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3nyxa. KHMciopox — 2/l€MEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kucinopoga B mpupoje, pU3NYecKue M XMMHUYECKHE CBOICTBa (peakUuu TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopona. CrocoObl TOJydyeHHs KHUCIOpoJa B Jlaboparopuu U
npoMeinuieHHOCTH. KpyroBopor kucnopoga B mnpupoge. O30H — amuioTponHas MoauduKanus
KHCIIOpOJa.

TemnoBoit 3(pdekT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHMs, BK30- U
OHAOTEPMUYECKUE peakUuu. TOIUIMBO: yrosb W METaH. 3arps3HEHUE BO3.yXa, YCHJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — anemeHT U npoctoe BemecTBo. HaxoxieHne BogopoJa B Mpupoje, Gu3ndeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MostydeHus. Kuciaorsl u comnu.

MosnsipHblil 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacklennsie u
HEHACBIIICHHBIE PACTBOPHI. PacTBOPUMOCTS BEIIECTB B BOAE. MaccoBas 101 BELIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOAEC M B JKU3HHM YEIIOBEKA.
KpyroBopot Boab! B ipupojie. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanmss neopranmdeckux coeauHeHuit. Oxcunpl. Krnaccudukamuss OKCHIOB:
cojeoOpa3zymonue (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecoleoOpasyromue. HomeHnknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyeHne okCcuaos.

OcHoBanust. Kiaccupukanuss OCHOBaHMIA: IIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. duznueckne M XHUMHYECKHE CBOMCTBAa oOcHOBaHuid. [lomydeHue
OCHOBAaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucnor. dusnueckue U XMMHUECKHE
cBoiicTBa kucnor. Psan akruBHoctu metamuioB H. H. bekerosa. [losmyuenue Kucior.



Comu. Homenkiarypa coseil. @uznyeckrue M XUMHUUYECKHE cBoOicTBa cojied. [lomydenue
coJiei.

I'eneTnueckas cBsI3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuit s3xcnepumenm:

Ka4ueCTBEHHOE OIPEACIICHHE COJEPIKaHMS KHCIOpoJa B BO3AyXe, MOJYy4YCHHE, COOMpaHue,
pacrlo3HaBaHHEe W W3YYEHUE CBOWCTB KHCIOpPONa, HAOIIOJACHWE B3aMMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HHUKHOBEHHS M TPEKpAIICHUS TOpeHHs (MoXxapa), 03HAKOMIICHHE C
oOpa3iiaMu OKCHJIOB U OTMCAHHUE WX CBOWCTB, MOJIy4CeHUE, COOUpaHue, paclioO3HABAHUE U H3yUYCHHE
CBOMCTB BOjiopoJia (rOpeHHe), B3auMojeicTBUE Bojaopona ¢ okcugoMm Meau (II) (Bo3MoxkHO
WCIIOJIb30BaHUE BHUCOMATEpPHAIOB), HaOMIOJCHHE OOpa3lloB BEIICCTB KOJWYECTBOM | MOIb,
UCCIICIOBAaHNE OCOOCHHOCTEW  pAcCTBOPEHHS BEIIECTB C  Pa3IUYHOM  PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEIEIEHHOM MacCOBOM J0Jie pacTBOPEHHOrO BEIECTBA,
B3aUMOJICCTBUE BOJbI C MeTaulaMd (HATpUEM U KajblieM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHUE OOpPAa3I[0OB HEOPraHMYECKUX BEIICCTB PA3JIMYHBIX KJIACCOB,
HaOJIOJICHUE W3MEHEHUS OKpPacKU MHAUKATOPOB B pACTBOpaX KUCIOT M IIEJIOYei, HU3yueHHE
B3aumoieicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METaJIaMHU, PEaKIIui
HEUTpAJIU3aLUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHW, BBITECHEHUE OJHOTO METajla IPYyTruM U3
pacTBopa COJIM, pEIICHHE JKCIEPUMEHTAJIbHbIX 3aJad Mo TeMe «BaxHeimume Kiacchl
HEOPraHUYECKUX COCIUHEHUI.

Iepuonuveckuii 3axkoH u Ilepuoaumyeckasi cucrema xummu4yeckux jiemento /. WU.
MenpaeneeBa. CTpoeHue aToMoB. XuUMHYeCKasi CBSA3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbIe TOMBITKY KIACCH(PUKAIMN XUMUICCKUX AJIEMEHTOB. [IOHATHE O TPyIITax CXOIHBIX
3JIEMEHTOB (IICJIOYHBIC U MIEIOYHO3EMEIbHBIE METaJUIbl, TAJIOTCHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEepHBIC OKCHJIBI ¥ TUAPOKCHUIBI.

Ilepuonuueckuit 3akoH. llepuommueckass cucrema xumuuyeckux oiemeHtoB [ U.
MengeneeBa. KopoTkonepuoanas wu JummHHONEpuoaHas ¢opmel [leprogudeckold  CHCTEMBI
xumuueckux anemeHtoB JI. W. MengeneeBa. Ilepuoast u rpynmnbl. ®dusnmyeckuil cMbICa
MOPSAKOBOTO HOMEpAa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHsl. CTpoeHHUE 3JIEKTPOHHBIX
obonouek atomoB TiepBbIX 20 xuMHueckux dieMeHToB llepwommyeckoit cucremsr J[. U.
MenneneeBa. XapakTEPUCTUKAa XUMUUYECKOTO AJIEMEHTA IO €ro mnoJiokeHuro B llepuonnueckon
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTH M3MEHEHHUs Painyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPUOAAM.

3nauenue llepuonnueckoro 3akoHa u [lepuoanueckoil CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanentnas (nonsipHas u HETOJsIpHAS) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBS3b.

Crenenb okucieHusi. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccsl OKucIeHus
1 BoccTaHOBICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii y3xcnepumenm:

M3y4yeHne 00pa3IloB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA
C pacTBOpaMM KHCJIOT U IIEJIO0YEH, NPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIHH (TOpeHre, PEaKIuy Pa3IoKEeHHs, COSTUHEHNS).

Mescnpeomemnuie ceasu

Peanu3anus MexnpenMeTHBIX CBS3€H NPHU W3yYEHMHM XMMHH B 8 KJIAcC€ OCYLIECTBISAETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TMOHATUN, TaK U MOHSITHH, SIBISTFOIIUXCS
CHCTEMHBIMU JJIS1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAIIU3,
CHUHTE3, KiacCUpUKAIMA, TEPHUOJUYHOCTh, HAOIIOEHNE, OKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MOJIEIIb, SIBIICHUE.



@usuka: Marepus, aToM, DJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBbI,
pPaTMOaKTUBHOCTh, MOJIEKYJa, OJJIGKTPUUECKUI 3apsl, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBa, ra3, (U3NYECKHE BEIMYUHBI, CIUHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIle.

buonorus: potocuntes, npixanue, onocdepa.

I'eorpadus: armochepa, ruapochepa, MuUHepabl, TOPHbIE TOPOIbI, OJIE3HBIE UCKOTIAEMbIE,
TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKuus

[lepmonnueckuit 3akoH. llepuogmueckas cucrema xumuyeckux sqemMeHtoB /J[. WM.
MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX 3JIEMEHTOB
IEPBBIX TPEX IEPUOIOB, Kauus, KaIbLUUSA M MX COCAVUHEHHH B COOTBETCTBUM C IIOJIOKCHHEM
2JIEMEHTOB B lIeproauyeckoi cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHUABI XHMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOM CBS3H.

Knaccuukanus M HOMEHKJIAaTypa HEOPraHMYECKHMX BeLIeCTB. XUMHMUYECKHE CBOMCTBA
BELIECTB, OTHOCSILIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKUX COEIMHEHUM, TeHETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccuukanuss XUMUYECKUX pEaKIHUi MO pa3iIMyHBIM MpU3HAKaM (110 YUCIy U COCTaBYy
Y4YacCTBYIOUIMX B PEAKLUHU BELIECTB, [0 TEIIOBOMY 3(p(PeKTy, N0 U3MEHEHUIO CTENICHEH OKUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB, TI0 OOPAaTUMOCTH, 10 YYACTHIO KaTaanu3aTopa). DK30- H SHIOTCPMHUICCKHE
peakuuu, TepPMOXUMHUYECKHE YPAaBHEHUS.

[Tonatne o ckopocTH xumHuuYeckod peakuuu. [loHsTne 00 OOpaTMMBIX M HEOOPATHMBIX
XUMHUUYECKHUX peakuusx. IIoHATHEe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. llondarue o karamuse.
[TonsiTe 0 XMMHYECKOM paBHOBecUU. DAKTOPHI, BIUSAIOLIME HA CKOPOCTh XUMUYECKOW PEAKIMU U
II0JIO)KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBbHON peakuuu. CoCTaBiIeHUE YpPAaBHEHUH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopust 37IE€KTPOIUTHUYECKON AUCCOLMALMHU. OJIEKTPOJUTHI U HEMIEKTpoJauThl. KaTtnonsl,
AQHUOHBI. MeXaHU3M TUCCOLMAIMU BEIIECTB C PAa3IMYHBIMU BUJAMHU XUMHUYECKOH cBs3u. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcCiOBHS NPOTEKaHUS PEeakUil MOHHOrO OOMEHa, IMOJIHbIE U
COKpalEHHBIE MOHHBIE YypaBHEHMs peakiuil. CBONCTBAa KHCIOT, OCHOBAaHMM M COJEH B CBETE
MIPEICTABICHUI 00 AJIEKTPOIUTUUECKON uccormainuu. KauecTtBeHHbIe peakiiuu Ha WOHBL. [loHsaTue
0 TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIIAMH KPUCTAJNIMYECKMX PEIIETOK HEOPraHMYEeCKUX BEUIECTB —
METaJIJIOB U HEMETAIJIOB (rpaduTa 1 anmasa), CJIOKHBIX BELIECTB (XJIOpUJIa HATPUS), UCCIIET0BaHUE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakluMu OT BO3JCHCTBUS pa3lIU4HbIX (aKTOPOB,
UCCJIEJOBAaHUE DJIEKTPONIPOBOJHOCTH PACTBOPOB BELIECTB, Ipolecca AMCCOLUAMN KUCIOT,
menoded U cosell (BO3MOXKHO HCIOJIB30BAHUE BHJIEO MAaTEpHANIOB), MPOBEJIECHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHMUsI peakluil HOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BBIJICJIEHUE Ta3a, OO0pa3oBaHHE BObI), ONBITOB, WIIIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKIM (TOpeHHe, peaklUH paszlioKEHUs, COEIWHEHUs), pacllo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAa4ECTBEHHBIX pEaKUMd Ha HOHBI, pELIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl 1 MX coeIHHEHUSA

OObmass xapakTepucTtuka TrajgoreHoB. OCOOEHHOCTH CTPOECHHUS AaTOMOB, XapaKTEepHbIE
crernieHd okuciaeHus. CTpoeHHMe M (HU3UUYECKUE CBOWCTBA MPOCTHIX BELIECTB — TaJIOTCHOB.
XUMHYecKHe CBOICTBa Ha NpUMepe XJiopa (B3aUMOJCICTBHE C MeTalylaMH, HeMeTaJulaMu,
niesiouamu). Xnoposogopoa. ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, IOJY4EHHUE, IPUMEHEHUE.



HelictBue xJiopa M XJOPOBOJOPOJA HAa OpPraHU3M 4YejoBeKa. BaxHeimme XJIopuasl U HX
HaXO0X/IEHUE B IPUPO/IE.

OO6mrast xapakTepucTuka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne M (puU3MUECKHEe CBOMCTBA IMPOCTBHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOIIHBIE MOIU(BHUKALIMY KUCIOPOAA U cepbl. XUMHUUYECKHE CBOMCTBA CEPBI.
CepoBonoponi, cTpoeHue, Gu3ndecKue 1 XUMUIeckue cBoiictBa. OKCHIBI Cepbl KaK MPeACTaBUTEIN
KUCIOTHBIX OKcuJoB. CepHas Kuciora, (U3MYEeCKHe M XUMHMUYECKHE CBoOicTBa (00lIue Kak
NPEJCTAaBUTENSl KJacca KHUCIOT W crenuduueckue). XUMUYECKUE PEaKIfH, JIeXkalliue B OCHOBE
IPOMBIIIJICHHOTO clloco0a MoixydeHus: cepHoil kuciotel. Ilpumenenue cepHoit kuciotel. Conu
CEpHON KHUCIIOThI, KaUeCTBEHHAs peaklus Ha cyiabdaT-uoH. HaxoxaeHue cepbl U €€ cCoeiMHEHUH B
npupose. XUMHUECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpelbl COCOUHEHUSIMHU Cepbl (KUCIOTHBIE
JIOX/IM, 3arpsI3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBPAIIECHUS.

OOmast xapakTepucThka 3jJeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, pacpocTpaHeHHe B IPUpoe, (Pru3nUecKre U XUMUYECKHE
cBoiictBa. KpyroBopor a3zora B mpupone. AMMHAK, €ro (pU3MUecKHe W XUMHUYECKHE CBOMCTBA,
nojy4eHue u npuMmenenue. Coim aMMOHMSI, UX (PU3HYECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHast peakuusi Ha MOHbI aMMOHHA. A30THas KHUCJIOTa, €€ IoJydyeHue, (U3NYECKue u
XMMHUYECKHE CBoOilcTBa (oOImMe Kak MpeACTaBUTENs Kiacca KUCIOT M clieHu(pHUecKue).
Hcnonp30BaHnEe HUTPATOB U COJIEH aMMOHMS B Ka4€CTBE MUHEPAIbHBIX YA0OpeHuil. XumMuueckoe
3arpsA3HEHUE OKpY)KaloLed cpeapl COeAMHEHMSMHM a30Ta (KUCJIOTHBIE JOXKIU, 3arpsa3HEHUE
BO3/1yXa, MOYBBl U BomoéMoB). Docdop, amrorpornnsie moaudukanuu docdopa, dpuzndeckne u
xummuueckue cBoiictBa. Oxcua docdopa (V) u dochopnas kucnora, pusndeckre 1 XUMHUECKUE
CBOIiCTBa, osryueHue. Mcmnonb3oBanue GocdaroB B KaueCTBe MUHEPAIBHBIX YAOOPEHHIA.

OOmast xapakrepuctuka 371eMeHTOB IVA-rpynmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKMCIEHUS. YTJIEpoJ, aluIOTPONHbIE MOAM(PUKALMHU, PACIPOCTPAHEHHUE B
npupoze, pu3ndeckue U XMMU4deckue cBoicTBa. Axcop6ums. KpyroBopor yrieposna B mpupose.
Oxkcuapl yriaepoja, ux (pU3Myeckue M XUMHUYECKUE CBOMICTBA, JIEHCTBUE HA KUBBIE OpPraHU3MBI,
HOJy4YeHHEe U NPUMEHEHUe. DKOJIOorndyeckue MpoOieMsl, CBs3aHHbE ¢ okcuaoMm yriepoga (IV),
TUIOTE3a TII00aJIbHOTO MOTEIJICHUS KIIMMaTa, MapHUKOBBINA 3((eKT. YTobHas KUCIOTa U €€ COJH,
uxX (U3MUECKue U XMMHUYECKHE CBOICTBA, MoJlydyeHHe M NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHBI. Mcronb30oBaHne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEITBCKOM
XO34UCTBE.

[lepBoHayanbHbIe MOHATHS OO0 OPraHMYECKUX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, 3TUJIEH, AlleTUJICH, ATAHOJ, IIMLEPUH, YKCyCcHas KucinoTa). [IpupogHble HCTOUHUKU
YII€BOIOPOAOB (Yrojb, MIPUPOAHBIN ra3, HedTh), IPOAYKTHI UX NepepaloTKu (OeH3UH), X POJib B
ObITY M TNpoMbIlUIeHHOCTH. [loHATHE O OMONIOrMYecKHM BaKHBIX BEIECTBAaX: >KHMpax, Oenkax,
yriaeBoJax — M HUX pPOJIM B JKU3HU 4YeloBeKa. MarepualbHOE €IMHCTBO OpPraHUYeCKHX H
HEOPraHUYECKUX COEAMHEHUN.

Kpemuuii, ero @usnyeckue M XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U TPUMEHEHHUE.
Coenunenus kpeMHus B npupoje. Obuue npejacrasieHus 06 okcuae kpemuus (IV) u kpemHueBoi
kuciore. CUIIMKATBI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBILIEHHOCTH. BaxxHeime ctpoutenbHbie
MaTepuainbl: KepamHKa, CTeKJo, IIeMEeHT, OeToH, kene300eToH. IIpobmembl Ge3omacHOTO
MCIIOJIb30BAaHUs CTPOUTENBHBIX MAaTEpUAJIOB B [TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3ll0B HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIMA Ha XJIOPUI-MOHBI M HAOIIOJEHHE MPU3HAKOB MX NPOTEKAHUs, OIMBITHI,
oTpaxaromue (pu3nMyeckrue M XHUMHUYECKHE CBOMCTBAa TajoreHOB M MX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMIJIEHHE ¢ oOOpa3laMu XJOPHJIOB (TaJOreHU]IOB),
O3HAKOMJICHHE ¢ o0OpasmamMu ceppl M €€ COEIUHEHUSIMU (BO3MOXKHO HCIOJIB30BaHUE
BUJEOMaTEepHUaoB), HaOJrofeHHWe  mpolecca  OOyriaMBaHMS ~ caxapa MOJ  JeicTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, U3y4YE€HHE XHUMHUYECKHUX CBOMCTB pa30aBiIEHHON CEpHOI
KHCJIOTHI, MPOBEACHUE KAYeCTBEHHOW peakUuu Ha Ccyiab(haT-uOH W HAOJI0JeHHE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBaMH a3oTa, (ochopa M UX coelMHEHUI



(BO3MOXXHO HCIIOJIL30BAaHUE BUCOMATEPHUATIOB), oOpa3iiaMu a30THBIX U (OChHOPHBIX yIO0OpEHUH,
MoJTyueHue, coOnpanue, pacrio3HaBaHUE M U3yUCHHE CBOMCTB aMMHUaKa, TPOBECHIE Ka4eCTBEHHBIX
peaxiuii Ha MOH aMMOHUS U (hocdaT-HUOH U U3yUYEeHUE MPU3HAKOB WX MPOTEKaHUs, B3aUMOCHCTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTBI ¢ MEJbIO0 (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIOB),
U3y4YeHHUE MOJeJIel KPHUCTAUIMYECKUX pPelEToK anmasza, rpadura, QysiepeHa, o3HaAKOMIIEHUE C
IPOIIECCOM  aJIcCOpOLMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H  yCTPOHCTBOM
MPOTUBOra3a, MOJlyueHUEe, coOupaHue, paclo3HaBaHHE W U3YyUYE€HUE CBOMCTB YIJIEKMCIIOrO Trasa,
MPOBEJICHNE KAaYeCTBCHHBIX pPEaKIMii Ha KapOOHAT M CHIIMKAT-WOHBI U M3YYCHHE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHHWE C NPOAYKUMEH CHJIMKATHOM IPOMBILIIEHHOCTH, PEIICHHE
SKCHEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelnme HeMeTauibl U UX COCAUHEHUS».

MeTaiibl M UX COeAMHEHUS

OO61as xapaKTepUCTHKAa XMMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX MOJIOKEHUS
B Ilepuomuyeckont cucreMe xumuueckux 3ieMeHTOB [[. M. MenneneeBa u CTpOEHHs aTOMOB.
Crpoenune wmetaiioB. Merammnyeckass CBsi3b M METaUIMUECKash KpPUCTAUIMUECKas pEelETKaA.
DNEKTPOXUMUYECKUNA psAJl HAnpspDKeHUM MeTawioB. Du3nueckue U XUMHYECKHE CBOMCTBA
MeTaisioB. OOmme crnocoObl moiaydeHus: MeTayioB. [loHATHE O KOPpO3UM METajuioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTaib, YyryH, IIOPATIOMUHHUM, OpoH3a) U HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenounble MeTauibl: monoxeHue B [leprnoanueckoi CUCTEME XMMUYECKUX 3JIEMEHTOB /[l.
W. MeHnpneneeBa, CTpoeHUE HUX aTOMOB, HaxoxkaeHHE B mnpupone. duszmyeckue M XUMUYECKUE
CBOMCTBa (Ha mpumepe HaTpus U Kaiaus). OKCUABl U TUIPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[IlenoyHo3eMenbHBIE METAJIIBI MATHUM U KaJbLMii: noJioxkeHnue B [lepuoanyueckoil cucreme
xumuueckux snemeHtoB JI. M. MenpaeneeBa, cTpoeHME HMX aTOMOB, HaxO0XJEHHUE B IPHUPOJIE.
®u3nyeckue M XMMHYECKHME CBOWMCTBA MarHus W KajplMs. BaxHeWline COCOUHEHMS KaJbLMs
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nosioxkenue B Ilepuonnueckoin cucreMe xumuyeckux oemeHtoB [l M.
MeneneeBa, CTpOEHHE aroMa, HAaXOXkAeHHE B npupone. Pusnueckue U XMMUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCHIA ATFOMHHHSL.

Kenezo: mnonoxenue B llepuogumueckoir cucreme Xxumuueckux sneMmeHtoB [J[. W.
MeHneneeBa, CTpoeHUE aroMa, Haxox[eHue B npupoje. Pusmyeckne M XMMHUYECKHE CBONCTBA
xkene3a. Okcunwl, Tuapokcunsl U comu skenesa (II) m skemesza (III), mx cocras, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMu METAJIJIOB U CIIJIaBOB, MX (PU3NYECKUMH CBOWCTBAMU, U3yUYEHUE
pe3yNbTaTOB KOPPO3MH METAIIOB (BO3MOXKHO HCIOJIB30BAaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEN
B3aUMOJICCTBUSI  OKCHJA Kaidbllud W HATpUs C BOAOHM (BO3MOXXHO  HCIIOJIH30BAaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBAHUE CBOMCTB JKECTKOM BOJABI, MpOIlECCa TOPEHHUs Keile3a B
KHCII0poJie (BO3MOXKHO MCIOJIb30BaHNE BUJIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha WOHBI: MarHus, KajbllUs, aJlOMUHUS, IHHKa, xkene3za (II) u xeneza (III), menu (II),
HaOJIIOZICHUE W OTMHUCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU HATpPUsl, KAJUS U KaJbIUs
(BO3MOYKHO HCIIOJIb30BaHKE BUIEOMATEPHUATIOB), UCCIIeJOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCUIA
ATIOMUHUS U TUJIPOKCHIA LIMHKA, PEIICHHE SKCIEPUMEHTANbHBIX 3a1ay no Tteme «Baxueimme
METAJIJIbI U UX COEIMHEHUS.

XuMus M OKpyKamoLas cpeaa

BemecTtBa u marepuansl B MOBCEIHEBHOM JKU3HU 4YEJIOBEKA. be3omacHOe HMCIOJIb30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomip NpH XUMHYECKHX OXOTax H
OTpPaBJIEHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpy»Karolleil cpeabl (mpezenbHas AOMYCTUMas KOHLEHTpPALlHs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

M3y4eHne 00pa3iioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTEpUaJIbl).

Meostcnpeomemnnie ceasu



Peanusanus MexnpenMeTHBIX CBS3€H MpPH M3yYEHUHM XUMHUU B 9 Kilacce OCYHIECTBISAETCS
Yyepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUN, TaK U MOHSATHH, SIBISTFOIIUXCS
CHUCTEMHBIMU IS OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAITU3,
CUHTE3, Kiaccu(ukanus, TMepUOJUYHOCTb, HAOJIOEHHE, OSKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®usuka: Marepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, H3OTOIIbI,
PaAMOAKTUBHOCTh,  MOJIEKYJA,  JJIGKTPUUECKUN  3apsii, MPOBOJHUKH,  IOJYIPOBOJHUKH,
TUDIIEKTPUKU, (OTORJIIEMEHT, BEIIECTBO, TeIo, 00BEM, arperaTHOe COCTOSHHUE BELIeCTBa, ras,
pacTBOp, PacCTBOPUMOCTb, KPUCTAJUIMYECKAsl PEIIETKA, CIIIaBbl, (PU3NUECKHE BEIMYUHBI, €IUHUIIbI
MU3MEPEHHUSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, apixanue, Ouochepa, IKOCHUCTEMa, MHUHEpalbHbIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOIIAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOEHHSI TPOTPaMMBI OCHOBHOTO 00mIero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOZe OOy4eHUs] XUMUU B €IMHCTBE y4eOHON M BOCIUTATEIbHOW NEATEIHLHOCTH B
COOTBETCTBUH C TPAJAUIIMOHHBIMUA POCCHMCKMMHU COLIMOKYIBTYPHBIMUA U TyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSMHU, TPHUHATHIMH B OOIIECTBE MpaBWIaMM M HOPMAMM TOBEACHHUS M CIIOCOOCTBYIOT
nporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIMH 00yJarOIINXCSL.

JIM4HOCTHBIE pe3yNbTaThl OTPAXAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJACTBOBATHCS
CUCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OpPUEHTALMH M pPACHIMPEHUE OIbITA JEATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpMOTHYeCKOr0 BOCHIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYpHOMY, UCTOPUUECKOMY U HAYYHOMY
HACJIe[IMI0, TOHMMAHUS 3HAYCHWs XWMHUYECKOH Hayku B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHOM HHGpOpMAIUEl O NEPeqOBBIX IJOCTHKEHHUSIX U OTKPBITHUAX
MHUPOBOH U OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpA
1 00IIECTBA;

2) rpaskIaAHCKOT0 BOCTIUTAHUSA:

MIPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M NpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHOUCCIIEI0BAaTEIbCKOW, TBOPYECKOM M Jpyrux BUAAX JAESITEIbHOCTH, TOTOBHOCTU K
pa3HooOpa3HON COBMECTHOM JAEATEIbHOCTH IPH BHINOJHEHUHM Y4Y€OHBIX, MO3HABATENbHBIX 3ajad,
BBIMIOJTHEHUM XMUMMUYECKHUX OKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX IIPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHHUIO W B3aMMOIIOMOIIM B TpoIlecce 3TON Y4eOHOU IesSTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJICHUE U MOCTYIKHU CBOUX TOBAPHULIECH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHPOBO33PEHUYECKHE  MPEACTAaBICHUS O  BEIIECTBE W  XHUMHUYECKOM  peaKiiud,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pa3BUTHsSI HAYKH W COCTaBISIOLIUME OCHOBY JUIS
MOHUMAaHMs CYIIHOCTH Hay4YHOH KapTUHBI MUpA, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTUS NIPUPOABI, B3AUMOCBS3SIX YENOBEKa C MPUPOJHOW Cpeloi, O polM XUMHUH B MO3HAHUU
ITHX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIpPABICHHBICE Ha IIOJyYCHHE HOBBIX 3HAHUH 110 XHWMHH,
HeoOXoauMble i OOBSICHEHUS HaONIOaeMbIX IPOLECCOB U SBJICHUHM, I103HABATEIbHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYPhl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHON pabOThI €
y4eOHbIMM TEKCTaMH, CIPABOYHOM JIUTEpaTypoil, JOCTYNHBIMM TEXHUYECKHMMH CpEJICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHMI0O M IO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIBCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yu€HUs B JaJIbHEHIIIEM;

4) popMHupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHUE LICHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3[0POBBIO, YCTAHOBKHU
Ha 3JIOpOBBIM 00pa3 JKHU3HHM, OCO3HAHHE TIOCJIEACTBUNH U HENPUITHE BPEAHBIX IPUBBIYEK
(ynorpeOyieHUsT aJKOrojisi, HAapKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COONIOJEHUS TpaBHII
0€30MacHOCTH NP O0PALIEHUH ¢ XUMUYECKUMH BELIECTBAMH B OBITY M pealbHOMN KU3HHU;

5) TPy10BOr0 BOCIIUTAHUA:

MHTEPEC K MPAaKTUYECKOMY M3Y4YeHHIO Ipodeccuil U Tpyaa pa3indyHOIo poja, YBaXKeHHE K
TPYAY U pe3yibTaTaM TPYAOBOH JEATEILHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHHUS MPeIMETHBIX
3HAHUU MO XMMUU, OCO3HAHHBII BHIOOP MHAMBHUAYAIbHON TPAaeKTOPUU MPOJOJIKEHHS] 00pa30BaHUs
C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCIenHON MPoPEeCCHOHATBHON JEATEILHOCTH M PA3BUTHS HEOOXOJAMMBIX YMEHHH,
TOTOBHOCTb aJallTUPOBAThCA B IPOECCHOHATIBHOM cperie;



6) 3K0JI0rM4YeCcKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOLICHHE K NMPHPOJE KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAaHMS, NMOHHMaHUE LIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpa3a >KW3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY 3/10pPOBBIO, OCO3HAHNE
LEHHOCTU COOMIOACHUS MpaBWil OE30MacHOrO MOBEIEHUS MpuU paboTe ¢ BellecTBaMH, a Takke B
CUTYyalUAX, YTPOXKAKOIUX 340POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTH 3HAHUS, [TOJIydaeMble IIPU U3YUYEHUU XUMUH, JJIsl pElIeHUs 3ajad,
CBSI3AHHBIX C OKPYXawUEHd MPUPOAHON CpeloW, s IOBBIIIECHHUS YPOBHS 3KOJIOTHMYECKOMN
KYJIBTYpPbI, OCO3HAHUSI TJI00AJIBLHOTO XapakTepa HKOJIOIMYECKUX MpoOJieM M MyTed MX peuieHHs
IIOCPEJICTBOM METOJ0B XHMMHH, HKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
II0O3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJAbTaTOB BBIACHSIOT 3HAUYMMBbIE s (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIlEHAyYHbIE MOHATUSA (3aKOH, TEOpHs, MPUHIUI, TUIIOTEe3a, (PaKT, CHUCTeMa,
IpoIecc, SKCIEPUMEHT U JPYroe.), KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax W MO3BOJSIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O
[EJIOCTHOW HAayYHOW KapTHHE MHpa, W YHUBEpPCAJIbHBIC Y4eOHbIE ACWCTBUS (TIO3HABATEIbHEIE,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOpbIE 00ecrneynBaloT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU JEATEIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe NeCTBUS

ba3oBble Jlornyeckue AeicTBHA:

YMEHUSl MCHOJIb30BaTh MPHUEMBI JIOTMYECKOTO MBILUIEHUS MPU OCBOCHUM 3HAHUI:
pPacKpbIBaTh CMBICT XMMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEepPHbIC MPU3HAKH, YCTAaHABIMUBAThH
B3aMMOCBS3b C JPYTUMU MOHSATUSMU), UCIIOIb30BATh MOHATUSA JIJIs1 OOBSCHEHHS OTIENbHBIX (aKTOB
U SIBJICHUH, BBIOMPATh OCHOBAHWUS W KPUTEPHH I KilaccU(HUKAIMK XHUMHYECKUX BEIIECTB U
XUMHYECKHX pEeakKlMii, YCTaHaBIMBATh MPUYUHHO-CICJACTBCHHBIC CBSI3U MEXIYy OOBEKTaMu
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, 1€IYKTUBHBIE, IO aHAJIOTHH), AEIaTh
BBIBO/IbI U 3aKJIIOUEHUS;

YMEHHE MPUMEHATh B IMPOLECCE NMO3HAHUS MOHATUS (MPEAMETHBIE U METAlpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICNH, HCIOIb3YyeMble B XUMHUU, MPeoOpa3oBbIBATH UIMPOKO
IpPUMEHSIEMblE B XMUMHUU MOJIETIbHBIE MPEICTaBICHUS — XUMHUYECKHH 3HaK (CHMMBOJ 3JIEMEHTA),
XuMuueckass (Qopmyira H ypaBHEHHE XHMHUECKOH peakIuu — TpHU peleHuu ydeOHo-
IIO3HABATEJIBHBIX 33a4, C Y4ETOM ITHUX MOJEIIBHBIX IPEJCTAaBICHUMN BBISBIATh U XapaKTEPU30BaTh
CYIIIECTBEHHBIC TIPU3HAKU M3YUYaE€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XMMHUYECKHUX PEaKIIHiA,
BBISIBJISITH O0IIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U TPOTUBOPEUHS B U3y4aeMBIX
IIPOLIECCAX U SABJICHUSX.

Bba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHUE HCIIOJIb30BAaTh I[OCTABJIEHHbIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA IIO3HAHUSA, a
Takk€ B KadecTBE OCHOBBI s (OPMHUPOBAHMSI THUIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUH;

MpUOOpETEeHNE OMbITa MO IUIAHWPOBAHMIO, OPraHU3AllMM M TPOBEACHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHUE HaOJII0JaTh 32 XOAOM IPOLECCa, CAMOCTOSTENLHO MPOTHO3UPOBATh €ro
pe3ynbTar, QopMyaupoBaTth OO0OOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETIaHHOM padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh M HHTEPIIPETUPOBATH NH(DOPMAIIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiIeHMs, MOJY4aeMyl0 W3 pa3HbIX HMCTOYHUKOB (HAYYHO-NOMYJIsIpHas JUTepaTypa
XUMHUYECKOTO COACpkKaHUs, CIPaBOYHBIE MOCOOUs, pecypchl HTepHETa), KPUTUUYECKH OIICHUBAThH
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHE MPUMEHATH Pa3IMYHbIe METOBI U 3aIpPOChl P MOUCKE U 0TOOpe MHpopManuu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX ISl BBIMOJHEHUS] Yy4€OHBIX U MO3HABATEIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 THUMa, NpuoOpeTeHHe OomblTa B 00JacCTH UCMOJNb30BaHUS HMH(OPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMM, OBIAJEHUE KYJIbTYpOM AKTUBHOI'O HCIIOJIB30BAHMS PA3JIMYHBIX



MOMCKOBBIX  CHUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMalbHYIO (opMmy mpencTaBiIeHUS
UHPOpPMALIMM U WJUTIOCTPUPOBATH pellaeMble 3a7aydl HECIOKHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHE HCIIONb30BaTh M AaHAJM3UPOBaTh B Ipolecce y4eOHOW M HCCIIeAOBATEIbCKOM
JEeSATENIbHOCTH UH(POPMALIUIO O BIUSHUHU MPOMBIIIIEHHOCTH, CEIbCKOTO X035MCTBA U TPAaHCIIOPTa Ha
COCTOSTHUE OKPY’Karollel IPUPOIHON Cpeibl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

YMEHHs 3a7aBaTb BONpOCHl (B XoJe aAuanora W (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxgaeMoll  Tembl, (QOPMYIUPOBAaTH CBOU MPEUIOKEHHS OTHOCUTENIBHO  BBIIOJHEHUS
MpeJI0KEHHON 3a1a4H;

YMEHHUSI IPEACTABIATh MOJIyYEHHBIE PE3yJIbTaThl 03HABATEIbHONW JEATEIBHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX; JielaTh MPEe3eHTAIMI0 pe3y/lbTaTOB BBINOJIHEHUS XHUMHUYECKOTO
IKCIIEPUMEHTa (J1abOpaTOpHOrO OMbITa, J1a00paTOpHOW pabOTBI TO WCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

yYMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOI IO3HABATENIBbHON M
UCCJIEIOBATEIBCKOM ACSITEIbHOCTH MPU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE Y4ETa O0IINX
MHTEPECOB U COIVIACOBaHUS MO3ULUHN (00CYXJE€HUsS, OOMEH MHEHUSMHU, «MO3TOBBIE ILITYPMbD»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBHIL, OMpeielieHne KPUTEPHEB 0 OI[EHKE KayecTBa BHIMIOJTHEHHOMN
paboTel U ApyTHE).

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LeJIU JEATEIbHOCTH, IJIaHUPOBAaTh, OCYILECTBISATH,
KOHTPOJIMPOBATh U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENILHOCTD, BRIOMpATh Hanboliee
3 PEeKTUBHBIE CITIOCOOBI PEIICHUsT YYeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISATh
WIH KOPPEKTHPOBATh MPEJIOKEHHBIN alrOpUTM IEHCTBUIN MpU BHINOIHEHUH 3a/laHUN C Y4ETOM
MOJyYeHUs] HOBBIX 3HAHMHA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHAX, OICHHUBATH
COOTBETCTBUE TIOJYyYEHHOTO pe3ylbTaTa 3asBICHHOM 1€, YMEHHUE UCIOIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

NNPEJMETHBIE PE3YJIbTATbBI

B cocraBe mpenMETHBIX pe3yJlbTaTOB II0 OCBOEHHUIO 00S3aTEIIBHOTO  COJEpIKaHMS,
YCTaHOBJIEHHOTO JaHHOW ¢enepanbHOM pabouell mporpamMmoi, BBIIEISIOT: OCBOCHHBIC
00y4arouMucs HayyHble 3HAHUSI, yMEHUSI U CIIOCOOBI AeMCTBUM, ceruuieckue sl IpeMeTHON
obmacti «XUMHs», BUJIBI JESITEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluy,
peoOpa3oBaHUIO ¥ MPUMEHEHUIO B Pa3IMUHbIX YYEOHBIX U HOBBIX CUTYyalHsIX.

K xoHly oOy4yenus B 8 kJjiacce npeiMeTHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

o PAaCKpBIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHATHUI: aTOM, MOJIEKYJIa, XUMHUYECKHI
3JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOpPOJAHAs W HEOJIHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJISIpHas Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast 10l XMMUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIA 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHUIATEIbHOCT, CTENEHb OKUCICHMSI, XUMUYECKasl peakuus,
KJaccU(UKaLUs peaklMid: peakluy COEJMHEHUS, PEeaKLUU pa3IokKeHUs, PeaklUu 3aMelleHus,
peakuuu oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKIMU, TEIIOBOW A(P(PEeKT peakuuu, SApo aroma,
AJIEKTPOHHBIN CJIOM aroma, aToOMHas opOWTalb, paJuyc aroMa, XMMHUYEcKas CBs3b, MOJSIpHas U
HemnoJisipHasi KOBaJEeHTHAas CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas A0S
BellecTBa (IIPOLEHTHAs KOHIIEHTpaI|sl) B pacTBOPE;

J WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U NMPUMEHSTH ITH
MOHSITHS ITPH OMTUCAHUH BEILECTB U UX MPEBPAIICHU;

. UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHMKY JUIS COCTaBICHHS (OPMYN BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

o OIpeNieNATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCIMHEHMSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHApHBIX COEJAMHEHHSX, MPUHAIJIC)KHOCTh BEIECTB K ONpeNelIEHHOMY



KJIacCy COeAuHEHWH 1o ¢dopMmynaM, BHA XHUMHUYECKOW CBs3U (KOBAaJICHTHAas W HWOHHAas) B
HEOPTaHMYECKUX COCAMHCHUSX;

. packpsiBaTh cMmbich [lepronnueckoro 3akona JI. M. MenaeneeBa: 1eMOHCTpUPOBATh
MOHUMAaHHUE TEePUOJAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT MX IOJIOKEHUS B
[Tepuoauueckoil cucreMe, 3aKOHOB COXPAHEHHUSI MacChl BELECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTajipo;

J ONHKCBHIBaTh W XapakTepu3oBaTh TabmuuHyo ¢(opmy [lepuoanyeckoil CUCTEMBI
XUMHUYECKHX JJIEMEHTOB: Pa3IMyaTh TOHATHS «riiaBHas moarpymma (A-rpymma)» u «mo0odHast
noarpynna (b-rpynmna)», mansie W Oonbllide NEPUOABI, COOTHOCUTH OO0O3HAUEHUS, KOTOPbIE
umerotcs B tabnmuue «llepumoanueckas cucrema xumudeckux snementoB J[. M. MengeneeBa» ¢
YHUCIIOBBIMHU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sapa,
o011ee YMCII0 3JEKTPOHOB U PAaCHpPEIEIICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

J KJIaCCU(UIIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpPraHW4yecKhue  BElIeCTBa,
XUMHUYECKHE peakiuu (MO YHCIy U COCTaBy YYAaCTBYIOIIUMX B PEAKIMU BELIECTB, IO TEIUIOBOMY
sbdexry);

J XapaKTepu30BaTh (OMHMCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB Pa3IUYHBIX
KJIaCCOB, TMOATBEpP>KIasi OMHCAaHHE NpPUMEpPaMH MOJIEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

. IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4e€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;
. BBIYHUCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,

MAacCOBYIO JIOJI0 XMMHYECKOTO JIEMEHTa 1o (hopMysie COeIMHEHNUs, MaCCOBYIO JIOJIO BEIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

J IPUMEHSTh OCHOBHBIE OIEPALU MBICIUTEIbHON JESITEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHe, 000011IeHNEe, CUCTEMATH3ALHI0, KJIaCCU(UKALIUIO, BBIIBICHUE IPUYUHHO-CIIEICTBEHHBIX
CBSA3€M — Ui U3y4EHUsI CBOMCTB BEILIECTB M XMMHUECKUX PEaKLUi, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUs — HAOJII0/IeHUE, U3MEPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaslbHbI U MBICIICHHBIH);

. cleloBaTh IpaBWJIaM IIOJIb30BAHUS XMMHYECKOM MOCyIod U J1abopaTOpHBIM
000py/i0BaHUEM, a TAK)KE€ IpaBUIaM OOpPAILIEHUS C BELIECTBAMH B COOTBETCTBUHU C MHCTPYKLHUSIMU
10 BBIMOJHEHUIO JTa00OPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHUIO U COOMPaHMIO ra3000pa3HbIX
BelIeCTB (BOAOPOJAa U KHCIOPO/a), IPUTOTOBJIEHHIO PACTBOPOB C ONMpPEAEIEHHON MaccoBOW Joieit
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH M INPOBOAWTH XMMHUYECKHE DKCIEPUMEHTBHI 11O
pacno3HaBaHUIO pPACTBOPOB IIeNoYed W KUCIOT C TIOMOIIbIO HMHAMKATOpPOB  (JIaKMYC,
deHondranzent, METUIOPAHXK U ApYTrHe).

K xoHmy oOyueHus B 9 kJiacce NpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSl YMEHUI:

J PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUECKHUX MOHATUN: XUMUUYECKUN AJIEMEHT, aToM,
MOJIEKYyJa, HWOH, KaTHOH, AaHUOH, IIPOCTOE BELIECTBO, CJIOXKHOE BEILIECTBO, BAaJEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas peaklus, XUMHYECKas CBs3b,
TEIIOBOM 3((EeKT peakiuu, MOJib, MOJSPHBI OOBEM, pacTBOpP, SJIEKTPOJIMTHI, HEIIEKTPOJUTHI,
ANIEKTPOJIUTUYECKAss JTUCCOIMAlLlMs, PEAaKIMH HOHHOTO OOMEHa, KaTaluu3aTtop, XHMHUYECKOoe
paBHOBecHEe, 00paTuMble U HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIUH,
OKHCITUTENb, BOCCTAHOBHTEJIb, OKHCIEHHE W BOCCTAaHOBJIECHME, AaUIOTPONHs, aM(pOTEPHOCTS,
XUMHUYECKasl CBsA3b (KOBaJIEHTHas, MOHHAs, METaJNTNYecKasi), KpUcTaJuInyecKas perérka, Koppo3us
METAJIJIOB, CIUIaBbI, CKOPOCTh XMMHUYECKON peakLuu, MPeAEIbHO JonycTuMas KoHueHnTpauus [TJIK
BEILIECTBA,

. WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U NPUMEHSTH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

J UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJMKY JJIsSi COCTaBJI€HHUS (GOpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

o ONpEACNATh BAJIEHTHOCTb M CTENEHb OKUCIEHHUS XHMHUYECKUX DIIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy



COeMHEHUIN 1o ¢opMysaM, BUJ XUMUYECKOH CBsA3M (KOBAJEHTHas, MOHHAs, METaJUIMYEeCKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps HOHA 10 XUMHUYECKOH (Gopmylie, XapaKkTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHUHN, TUIT KPUCTAIUIMYECKON PEHIETKH KOHKPETHOTO BEILIECTBA;

. packpsiBaTh  cmbicii  llepmoamueckoro 3akona J. M. MeHnngeneesa wu
JeMOHCTPHPOBATh €ro IIOHUMaHME: OINHWChIBaTh M XapaKTEepU30BaTh TaOIMYHYIO (QOopMy
[Tepuonuyeckoil cuCTEMbl XUMHUUECKUX 3JIEMEHTOB: PA3JIn4yaTh HMOHATHUS «rjaBHas noxarpymnmna (A-
rpynmna)» u «mnoboynas mnoarpynmna (b-rpymma)», Mamble ¥ OONbIIME TEPUOIBI, COOTHOCHTH
0003HaueHMsI, KOTOPbIE MMEIOTCA B MEPUOANYECKON TallMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB M 3apsij sapa, oOliee 4YHciIo 3JEKTPOHOB U
pacripesielieHue UX 0 3JIEKTPOHHBIM CJIO0AM), OOBSACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIEMEHTOB U MX COEIMHEHUI B Ipeenax MajblX MEPUOJOB M IVIABHBIX MOATPYII C
y4€TOM CTPOEHUS X aTOMOB;

J KJaccu(UIUpPOBaTh ~ XUMHYECKHE  DJEMEHTHI, HEOpPraHWYeCKHEe  BEIIeCTBa,
XUMHUYECKHE peakuuu (MO0 YMCIy U COCTaBy YYAacTBYIOUIMX B PEAKLHUU BEUIECTB, 110 TEIUIOBOMY
3¢ ¢dexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CrHenU(PHUIECKHe XUMUYECKHE CBOWMCTBA
IPOCTBIX U CJIOXHBIX BEILIECTB, MOATBEPXkAAsl ONKUCAHUE NMPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX
YPaBHEHHMH COOTBETCTBYIOIMX XMMUYECKUX PEaKIuii;

J COCTaBJISITh YPABHEHMS AIIEKTPOJUTUYECKOW JHMCCOLMALMM KHUCIOT, IIeJo4Yedl u
coJiell, MOJIHbIE M COKpall€HHbIE YpaBHEHUS pEaklUid HOHHOro OoOMEHa, ypaBHEHHUs pEeaKlUi,
HOJTBEPKIAIOIIMX CYILIECTBOBAHUE FEHETUUYECKOM CBSI3M MEX/1y BELIECTBAMU PA3IMUHBIX KJIACCOB;

J PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUl MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLuii;

o IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXHOCTH
IPOTEKaHUS XUMUYECKUX NIPEBPAIIECHUI B Pa3INYHbIX YCIOBUSAX;

J BBIUMCIISATH OTHOCUTENIPHYI0 MOJIEKYJSIPHY0O M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJH0 XMMUYECKOTO 3JeMEHTa 10 (opMyse COSIUHEHUs, MAaCCOBYIO JIOJIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUUECKON pPEaKIMH;

o coOuoiaTh MpaBWila MOJIb30BaHUSA XMMHUYECKOM THOCyIod U J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH I10
BBITMIOJTHEHUIO JIA0OPATOPHBIX XMMUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPAHMIO T'a3000pa3HbIX
BEIIECTB (aMMHaKa U yTJIEKHCIIOro rasa);

J IPOBOAMTH pPEAaKIMH, TMOATBEP)KIAIONINE KadeCTBEHHBIM COCTaB  pa3IMYHbIX
BEIIECTB: pAclO3HaBaThb ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAWUI-, KapOoHaT-, (docdar-,
CHJIMKAT-, cylb(paT-, THAPOKCUI-UOHBI, KAaTHOHbl aMMOHHS W MOHBI H3YYEHHBIX METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

o IIPUMEHATH OCHOBHBIE ONIEPALU MBICIUTEIBHON JEATEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHe, 0000IleHNe, CHCTeMaTHU3alllio, BBIBICHHWE NMPUYMHHO-CIEICTBEHHBIX CBSI3eM — Iuis
M3YYEHHUs CBOMCTB BEIECTB U XMMHYECKHX PEaKIUil, ECTECTBEHHO-HAYYHbIE METO/bl MIO3HAHUS —
HaOJr0IeHNe, H3MEPEHNe, MOJIEITMPOBAaHUE, SKCIEPUMEHT (peasIbHbI U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHMUE
8 KJIACC

KoaunuecTBO 9acoB
Ne HanmeHoBaHue pa3aeoB ¥ TEM MPOrpaMMbl K 11 JaeKTponHbIe (U PpoBLIe)
n/n pasa porp Bcero OHTPOILHDLIC PAKTHHECCKHE | GhazoBaTeabHBIe pecypebl
padoThI padoThI

Pasznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHUSA
11 XuMus — BaykHast 00J1aCTh €CTCCTBO3HAHMS U 5 ) bu6nmoreka [IOK

' IIPaKTUYECKON AESITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837¢
1.2 BemiecTBa 1 XuMu4yecKkue peakiuu 15 1 EESS?/(EG&,(I){)OIEN f41837¢
Uroro no pazpeny 20
Pazjen 2. Baxkneiimme npeacTaBuTe/ i HEOPraHMYeCKUX BelleCTB
2.1 Boznyx. Kucnopoa. [lonsitue 06 okcumax 6 EES;?/(EG&,(]){)OHI?N f41837¢
2.2 Bonopona.Ilonstue o kucnorax u consax 8 1 Eggg@ﬁeﬁﬁgﬁﬂ f41837¢
2.3 Bona. PactBopsl. [Tonsitue 06 ocHOBaHUSAX 5 1 1 EES;?/(EG‘;&E)OIEN f41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX COSTUHEHUN 11 1 1 Eggg@ﬁeﬁﬁgﬁ 741837
Uroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux djgemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

Rl o LOK

' T https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHHe aroma

39 Xummnueckas cB3b. OKHUCIUTEILHO- ] 1 bu6nuoreka [IOK
) BOCCTAHOBUTEJIbHbBIE PEAKIINH https://m.edsoo.ru/7f41837¢

Hroro no paznen 15 bubmmorexa HOK
pasieity https://m.edsoo.ru/7f41837¢

PesepBHOE Bpems 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KVIACC

KoanuyecTBO 4acos

Ne HaunmeHoBaHMe pa3aeiioB K n DJIeKTpoHHbIe (LM (ppoBbIE)
n/n | ¥ TeM NpPorpaMMbl Bcero OHTPOIBHBIC PaKTHYECKNE o0pa3oBaTe/ibHbIE PeCypchbl
padoTbI padoTbI
Pa3nes 1. BemecTBo H XuMu4yeckue peakiun
T 1 Buorera LOK
' https://m.edsoo.ru/7f41a636
paszenoB Kypca 8 kiacca
1.2 ii(}(l)(l){lz)lﬁel:e HOCTHU 4 bubmorexa [IOK
' P . https://m.edsoo.ru/7f41a636
XUMHYCCKHUX PEAKIIHA
DNeKTpoIUTHYECKAst
13 IUCCOLIMALIUS. 3 1 1 bu6mmoreka [JOK
' XUMHYECKHUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no paszneny 17
Paznen 2. HemeTa/uibl M HX cOeIMHEHUS
OO6mrast XxapakTeprucTruKa Bubmorexa [IOK
2.1 XAMUYECKHUX JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIA-rpynnel. ['anorensl
OO6m1ast XxapakTepucTruKa
7o | XMMHYECKHX DJIEMEHTOB 6 bubnmoreka [JOK
' VIA-rpynnel. Cepa u eé https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmas xapakTepucThKa
23 XAUMHUYECKHUX DJIEMEHTORB 7 1 bu6mmorexa [IOK
' VA-rpynmnsl. A3oT, https://m.edsoo.ru/7f41a636
dhochop u ux coeTMHECHHS
OO6m1ast XxapakTeprucTrUKa
24 XUMHYECKHUX AJIIEMEHTOB 3 1 ) bu6mmoreka [JOK

IVA-rpynnel. Yraepoa u
KPEMHUN U UX COCTUHECHUS

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

Hroro no pazgeny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
31 OO01ue cBo¥icTBa 4 bu6mmoreka [JOK

' METAJIIIOB https://m.edsoo.ru/7f41a636
39 Bakueiinie MeTaJuibl U UX 16 bubmuoreka [JOK

’ COEINHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Paznen 4. Xumus u okpyxaionias cpeaa

41 BemectBa u marepuassl B 3 bubnuorexa [JOK
) JKU3HU 4eJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmaorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO 63
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INIOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacoB
Ne | Tema ypoka
/i Bcero Kontpoubnbie | [IpakTuyeckue | JieKTpOHHbIe HU(POBBIE
padoThI padoThI o0pa3oBaTesibHbIE PeCypChl
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bu6nmoreka [IOK
yesoBeka. Tena u Benecrna https://m.edsoo.ru/ff0d210c
2 IlousTie 0 MeTOAaX MMO3HAHUS B XUMHU 1 Bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnmnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [IOK
pa3zeneHusl cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 Etptl?ifeeé(;gg}ﬁfo 12808
OYHUCTKH ITOBApEHHOHN COJIN)» DS '
bu6nuoreka [IOK
6 ATOMBI H MOTEKYIbI 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE AJIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U COXKHBIE BENIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2abc
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.
10 | Xumnueckas popmyna. BanentHocTh 1 536;;;?;;(])—[2};0 Deac
ATOMOB XMMHYECKHX DJIEMCHTOB —— '
11 OTHOcuTeNbHAs aTOMHAs Macca. | bubnuotexa [JOK
OTHOCHTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XUMHAYECKOTO 1 bubmuorexa [JOK

9JICMCHTa B COCAMHCHHUU

https://m.edsoo.ru/ff0d350c



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
https://m.edsoo.ru/ff0d350c

13 KoauuectBo BemectBa. MoJib. bu6nuoreka [IOK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XUMHYECKask peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus NPOTEKAHUS bubnumoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmoreka [JOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudecTBa, MacChl
17 | BemiecTBa MO ypaBHEHUAM XUMHYECKHUX bubmmorexa LTOK
N M https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanms XuMruaeckux peakiuit
18 | (coe I/IH(iéHI/ISIH A3JI0YKEHUS P bubmoreka LIOK
A P ’ https://m.edsoo.ru/ff0d3{34
3aMeNIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 | sHUMKIIONIEAUCT O60g;16HHe U bubmorexa LOK
) . https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAaHUI
20 KonTponsHnas padora Nel no Teme bubmuoreka [JOK
«BemecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras
21 |Bo3 nya Kucnopox — anemeHt u bubmmorexa [IOK
Ayxa. pon https://m.edsoo.ru/ff0d44 8¢
npocTtoe Beniectso. O30H
®du3nuecKue 1 XUMHUECKHE CBOMCTBA
22 | kucnopoja (peakuu OKUCIEHUs bubmaorexa LIOK
pox 1 i https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MOTy4eHUs KHCIOPO/ia B
23 | nabopaTopuu ZILIH OMI)IHIJ'IeIfHOHCTI/I bubnmorexa LIOK
patop P ) https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoa
TennoBoit 3¢ ekt XuMuIeckoi
94 | PEAKLHH, IOHATHE O TEPMOXUMHIECKOM bubmmoreka [IOK
YPaBHEHUU, DK30- U SHAOTEPMUYECKHUX https://m.edsoo.ru/ff0d4790
peaxusx
25 | TomBo (HeTh, Yroiab U METaH). bubnuotexa [JOK



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
https://m.edsoo.ru/ff0d4790

3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0
PEIOTBPALCHHS

https://m.edsoo.ru/ff0d4c4a

[Tpaktuueckas padota Ne 3 o Teme

bu6nmoreka [IOK

26 | «I[lonmyuenue u co?npaHI/Ie KHCIIOpO/Ia, hits://m.edsoo.ru/f0d4ac?
W3YYEHUE €T0 CBOMCTBY
27 Bonopoa — aneMeHT u npoctoe bu6nuoreka [IOK
BelecTBo. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
8 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [[puMenenne Boopoaa https://m.edsoo.ru/ff0d4dd0
29 | IloHATHE O KUCIOTAX U COJIAX Bubmoreka IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHHs BOAOPOIa B bubnmnoreka HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
31 «HponyquHe i rc)061/1palele BOJIOpOAA Bubmaorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE €r0 CBOMCTB)»
1 MounsipHblii 00BEM Tra3oB. 3aKOH bubnmnorexka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 68
33| memectna rasa mo ero mmecTHoNy BuGamorexa LIOK
Hl .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA MK 00BEMY
B 68
34 B;‘EI;I{C;{ZIE’I ;)alf eII/\I/II/? i; igcolfog: 3aKOHAa bubmorexa LIOK
yp . peaxil " https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 duznyecKkre 1 XMMUYECKHe CBOMCTBA bubmmorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmmorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
B .H
37 | u nenacumenme pactsopst. Maceonas BuGorera LIOK
» P PbL. https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B pPACTBOPE
33 [IpaxTuueckas padora Ne 5 o reme bubnunorexa [IOK

«ITpuroroBiieHruEe pacCTBOPOB C

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4c4a
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OIpeeNEHHON MaCCOBOU J10JIeH
PAcTBOPEHHOIO BEILIECTBA»

39 Kontponbnas padorta N2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCU(UKAIINS, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne U XUMHUUYECKHE CBOMCTBA
41 KI/ICJI}SITHHX OCHOBHBIX ¥ aM(OTEPHBIX Bubmaoreka ITOK
i P https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bubnnoreka IIOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, kiiaccudukanms, bubnnoreka IIOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XxuMHuyeckue cBOWCTBa bubmuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa
46 CHOCOéBIIO HIE)J'I )GHI/ISI XI/IMI/I‘IZ(I))KI’/IC Bubmiorexa [JOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 | PKCHIEPUMEHTANIBHBIX 337124 110 TeMe bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
['eneTndeckas CBA3b MEXIY KJIaCCaMH bu6nuoreka [IOK
48 o
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
. bu6nuoreka [IOK
49 | O0001IEeHE ¥ cucTeEMaTH3aIlN 3HAHNI hitps://m.edsoo.ru/00ad9ch2
KonTponbHas padora Ne3 mo teme
50 "OCHEBHI)IC KJ'IIZICCBI HEOPTaHUYECKHUX Bubmorexa ITOK
“n p https://m.edsoo.ru/00ad9ela
COCIMHEHMI
51 [lepBble MOMBITKU KJIACCU(PHUKAIIN bubnunorexa [IOK

XUMHYECKHX 31eMeHTOB. [loHsTHE O

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



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

rpynmnax CXOJHbIX 3JICMCHTOB

Ilepronnueckuii 3aKOH U

bu6nuoreka [IOK

52 | Ileppoanyeckasi cucTeMa XMMUYECKUX https://m.edsoo.ru/00adas2e
sanemenToB /I. 1. Meneneera
53 | [lepuoapl, rpymibl, TOATPYIIIIHI Bubmiorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
CTpoeHme IEKTPOHHBIX 000109eK
P p N bubmuorexa [JOK
55 aToOMOB 3JIeMeHTOB [leproanyeckoi
https://m.edsoo.ru/00ada6bbc
cucremsl J[. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
5 | 2IEMEHT 110 Er0 HOJNOKEHUIO B bu6mmoreka [IOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa s
57 | PasBUTHS HayKH M MPAKTHKH. . N. bubmuoreka [JOK
MeHnneneeB — y4€HBIN, ITEIAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPHUIIATEIILHOCTH AaTOMOB
POOTPHIL bubmmorexa [JOK
58 | XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab&
Bcepoccuiickas mpoBepoyHasi padboTa
59 | MonHas xuMu4ecKkas CBA3b Bubmorexa IIOK
https://m.edsoo.ru/00adac34
60 KoBanieHTHas mossipHast XMUMHYeCKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossspHas XUMUYeCKas bu6muoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 | Crenens okucneHus https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAaHOBUTEIbHBIC bubnuotexa [JOK
peakLyu https://m.edso0.ru/00adb076
64 | OKHCIUTEIN U BOCCTAHOBUTEIU bubmuorexa [JOK
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65 KonTtponsHast padora Ne4 o reme 1 bubnmoreka [JOK
«CtpoeHne atoma. XMMHYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
CHUCTeMaTU3alrs 3HaHUI https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0mIeH e U 1 bubnmoreka [JOK
cUCTeMaTu3anus 3HaHUI https://m.edsoo.ru/00ad9cb2
63 PezepaHblil ypok. O6001eHue U 1 bubnnorexka HOK
CHUCTeMaTU3als 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne T KosmnuecTBo yacoB

eMa ypoka

n/ P Bcero KourtpoJabHbie IIpakTHyeckne | JjaeKTpoHHbIEe HU(POBbIE

L padoThI padoThI o0pa3oBaTejibHbIE PeCypChl
[Tepuonnueckuii 3akoH. [lepuoanueckas

bu6mmoreka [JOK
1 | cucrema xumuyeckux 3memerToB /1. U. 1
a https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTHU B U3MEHEHHUH CBOMCTB
N bubmuoreka [JOK

2 | XMMMUYECKHUX JIEMEHTOB IIEPBBIX TPEX 1 https://m.c dsocl)lrg 100adb6b6
TIePHOJIOB — -

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKHX BEIIECTB ps://m.edsoo.ru/00adb7e

p https://m.ed /00adb7e2

4 Bupl XuMu4deckoi CBS3U U THITBI 1 bubmuoreka [JOK
KPUCTALINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 | «IloBTOpeHue u yrioyOneHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Knaccuukanus XuMU4ecKux peakiui 1 bubnnorexa [JOK
10 Pa3IMYHBIM MMPU3HAKAM ps://m.edsoo.ru/00adbe

p p https://m.ed /00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOU
bubnuoteka [JOK

7 | peakuuu. IloHsATHE O TOMOTE€HHBIX U 1 https://m.e dsocI)_[ru /00adbe9a
TETEPOTCHHBIX PEAKIIHIX T ’

[TonsTHE O XUMHYECKOM PAaBHOBECHH.

] @akTOopsI, BIUAIOIIKXE HA CKOPOCTh 1 bubnnoreka [JOK
XMMHYECKON PEAKIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHUS

9 OKUCIUTENTbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmorekxa [JOK
peakuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIIUTHYECKON

bubmuoreka [JOK

10 | quccormanuu. CHIBLHBIE U clIa0bIe 1 https://m.c dsol_[ru 100adcd68
BJIEKTPOJIUTHI T ]

. but6mmoreka [IOK

11 | MonHble ypaBHEHUsI peakLuii 1

https://m.edsoo.ru/00add448
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XMMHUYECKUE CBOUCTBA KUCIIOT U

12 | ocHOBaHUIL B CBETE IIPEACTABIECHUI 00 Bubmiorexa LOK
o p https://m.edsoo.ru/00add5d8
AJIEKTPOJUTUYECKON JUCCOLMAIITT
XUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 | mpencraBiieHUNA 00 IIEKTPOIIMTHUECKON Bubmiorexa LOK
p p https://m.edsoo.ru/00add8b2
IUCCOLIUAIINU
14 | Ilousatue o THAPOIINU3E COJIEH Bubmiorexa LOK
P https://m.edsoo.ru/00add9d4
. bubmuorexka [JOK
15 | O0oO1IeHne U cucTEMATH3AIMS 3HAHUN https://m.edsoo.ru/00addd12
16 [Ipaktuueckas pabora Ne 1. «Pemenue bubnuorexa [JOK
JKCIIEPUMEHTAJIBHBIX 337129 https://m.edsoo.ru/00addbfa
KonrponsHaas padora Ne2 o reme
17 «BJI;IZT OJII/ITI/Ip‘IeCKa}I IYCCOLIMALINS Bubmaoreka [JOK
p ) https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
O01as xapakTepUCTUKA TaJIOTEHOB.
18 XHIAI;I/I%CKI;/IC CBI())ﬁCTBa Ha IIpuMepe Brbnmotexa HOK
p p https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopod. ConsiHasg KUCIIOTA,
19 XI/IMII/)IquIJjHS C)];[OﬁCTBa MOJIydeHHUE Bubnmozexa HOK
i ¥ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
IIpakTueckas padora Ne 2 o Teme
20 «IPIOJ'I YyeHUe coFJ)MHOI?I KHUCJIOTBI Bubnmotexa HOK
y . . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brraucienus mo ypaBHEHUSIM
21 | xumMuyeckux eal}clpﬂﬁ €CJIM OIUH U3 Brbmrotexa HOK
peaKiuu, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
2 OO6mrast XxapakTeprucTHKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AmmorpomnHubsle MOTU(DUKAIIUN CEPEL.
23 Haxo>1<p eHUE ce BII[ I/I(beé C(I)le I/IHCIP)II/Iﬁ B bubmiorexa LJOK
A p \,ﬂ https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBonopo, ctpoeHue, (pu3nIecKue u bubnuoreka [JOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcunpl cepbl. CepHas KMCIIOTA,

bubmuoreka [JOK

25 W3MYECKUE U XUMHYECKHE CBOMCTBA
b ’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IPOMBILIUIEHHOTO criocoba
26 | mon eHIESI CEPHOU KUCIIOTHI bubmnoreka [IOK
Y1 p ) . https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsi3HEHUE OKPYXkKarolen
CpeJibl COCIMHEHUSIMU CEPbI

27 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubmuoreka [JOK
MPONYKTa peaKLUu https://m.edsoo.ru/00adec8a
OO1as xapakTepucTUKa 3J1eMeHTOB VA-

5g | TPYTITBL. A3oT, pacpocTpaHeHuUE B bubnnoreka [JOK
npupoje, Gu3nuecKrue U XUMUYECKUe https://m.edsoo.ru/00adeead
CBOMCTBA

29 AMMHaK, ero GU3N4ecKue U XHMUIECKHE bubnuoreka [IOK
CBOMCTBA, NOJIY4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pa6ora Ne 3 mo Teme

30 <<1PIOJ'I eHue al\fMI/IaKa U3Y4YEHHE €ro bubmiorexa LIOK

YT - MY https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KuCnoTa, e€ pusnyeckue u bubnuorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

32 | ymoOpeHnii. XMMHUYECKOE 3121 SI3HEHHE Bubmiorexa [HOK
yAoOP L P https://m.edsoo.ru/00adf518
OKpY’Karolllel cpe/ibl COeAMHEHUSIMU
azoTa
docdop. Oxenn pochopa (V) n

33 (bocg)o pHasI KI/IéIJ'I((i))Ta (1)(1)1%1)314(%3:1(% " bubmiorexa LOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTYyYEHNE
Hcnons3zoBanne GocdaToB B KayecTBe
34 | MuHEpaIbHBIX ;Lq())G %HI/H‘/’I 3arpsasHeHue Bubmiorexa [IOK
P pIX Y P L https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl hochaTaMu
35 VYrnepoa, pacnpocTpaHEeHHE B IPUPOJIE, bubnmoreka [JOK

(bu3nyuecKre 1 XUMHUYIECKIE CBOMNCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOMCTBA. DKOJIOTHYECKUE

bu6mmoreka [JOK

36
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
37 | YroapHas KUCIIOTA U €€ COJIH Bubmiorexa LIOK
https://m.edso00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
"[TonyueHune yriaekuciioro rasa. bubnmoreka [JOK
38
KauecTBenHas peakmus Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
noH"
IlepBoHavanLHLIE OHATHS 00
39 |o rpaHquCKHx BEIIECTBAX KAK O bubmmorexa [IOK
P https://m.edsoo.ru/00ae054¢e
COEJIMHEHMSIX yriiepoJia
40 | KpeMHHH U €eT0 COEANHEHUS bubmiorexa LHOK
p https://m.edsoo.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemenue
41 | PKCTIEPHMEHTANBHBIX 32721 TI0 TeMe bubnunoreka [JOK
«Bakueiinme HeMeTaLIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTtponsHasg padora Ne3 1o Teme
42 «Baicll){eﬁmﬂe ieMeTaJ‘IJ‘ILI U UX Bubmiorexa IJOK
https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
3JIEMEHTOB — METAJIJIOB.
bu6mmoreka [JOK
43 | MeTtanueckas CBI3b U METaJIMUECKas
.. https://m.edso0.ru/00ael103e
Kpuctajuinueckas pemeérka. duznueckue
CBOMCTBA METAIIOB
XHUMHYECKHE CBOMCTBA METAJLIIOB.
44 | DNeKTPOXUMHAYECKUH PO HAIPSDKEHUH Bubmiorexa IIOK
p p p https://m.edsoo.ru/00ael 156
METAIIOB
OO6mue crmocoOb! MOTYYEHUST METaJLIOB.
45 CnnaBel. Beruncienus no ypaBHEHUAM bubnuoreka [IOK

XUMUYECKHUX PeaKUii, €Cliu OJ1H U3
pEeareHTOB COAEPKUT IPUMECH

https://m.edsoo.ru/00ael 156
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bubmuoreka [JOK

46 | Tonstue 0 KopposHi MeTaILIOB https://m.edsoo.ru/00ac1278
bu6mmoreka [JOK
47 | lleno<EEIe METATLIAL https://m.edsoo.ru/00ae14b2
48 | OKcuapl ¥ THAPOKCHUIBI HATPUS B KaJIUS Bubmioreka LJOK
A b A p https://m.edsoo.ru/00ae14b2
49 [IenoyHO3eMeENIbHBIC METAJIIBI — bubmuoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 | Baxnueitmme coeIuHCHUS KaIbIUS Enbmiorexa TOK
A 1 https://m.edsoo.ru/00ael5e8
51 | O0oO1eHne U crucTeMaTu3anus 3HaHUH
57 JKécTkocTh BOMBI M CIOCOOEI €€ bu6mmoreka [IOK
YCTpaHECHUS https://m.edsoo.ru/00ae1886
IIpa eckas padota Ne 6 110 Teme
53 "}Ilzéglljgcrz ]:IOpLI I/ITMeTO BIII e'e'T ) bubmorexa [TOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
N bu6mmoreka [IOK
>4 | Amomunuii https://m.edsoo.ru/00aeclc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnuorexa [JOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 | Kemeso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THIPOKCHIBI U COJIH JKeme3a bu6mmoreka [JOK
(IT) m xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 | O600IIEHNEe U cUCTEMAaTH3AIIHS 3HAHUHI
IIpakTruyeckas pabora Ne 7. Pemenue
50 | OKCTIEPHMEHTATBHBIX 33712 MO TeME bu6mmoreka [JOK
«Baxkneimne MeTaibl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruucnenust mo ypaBHEHUSIM
60 | XAMHUECKUX peaKkLuii, eClIu OJIUH U3 bubnuoreka [IOK

PEareHToB J1aH B U30bITKE WIIH COOEPKUT
IpuMecu. Beranciienyst MacCoBOM 10NN

https://m.edso0.ru/00ael1750
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BBIXOJ]a TPOJYKTA PEAKLINHU

61 | O600meHne u cucTeMaTu3aIus 3HaHU| 1
KonrtponsHas pabora Ne4 o reme
62 | «Baxueilmme METaIbl U UX 1
COCJIMHECHHU S
63 BemiecTBa u maTepuansl B TOBCEIHEBHOM 1 bubnunoreka [JOK
JKU3HHU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen 1 bubnuorexa [JOK
Cpelnbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny 3KOJIOTHYECKUX 1 bubnuoreka [IOK
npobiemM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6001eHue u 1 bubnuoreka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/00adb33c
63 PezepBHblit ypok. O6o011eHNE U 1 bubmorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

Xumws, 9 knacc/I'abpuensa O.C., Octpoymos 1.P., Cnagkos C.A. AkiroHepHoe o6iecTBo “U3parenbctBo “IIpocBerieHue”

Xumus, 8 knacc/T"'abpuensia O.C., OctpoymoB U.P., Crnagkos C.A. AkiroHepHoe o61rectBo “M3patensctBo “ITpocBelnieHne”

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmoreka [JOK



		2024-09-24T18:06:03+0400
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЗАРЕЧНОМЕДЛИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ИМЕНИ К.А. ЛОЖКИНА"




