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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs COCTaBIeHAa HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHOM MporpaMMbl OCHOBHOTO OOIIETO
obpasoBanusi, npenacrapieHHbx B ®I'OC 00O, a Takke Ha OCHOBE (eaepalbHON pabodeil mporpaMMbl
BOCIUTAHUS U C YUETOM KOHIICTILIMU IMpernojaBaHus yuyeOHOro mpeamMera «XUMHs» B 00pa30BaTeNIbHbBIX
opranusanusax Poccuiickoit denepanuu.

[TporpamMma no xumun JaéT MPEICTABICHHUE O LENSIX, OOIIel cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJACTBAMH Y4YEOHOrO IMpeaMeTa, YCTaHABIMBAET 0053aTelbHOE MPEeIMETHOE
coJiepkKaHue, MPeyCMaTPUBAET PACIPENEICHUE €ro MO KjJaccaM U CTPYKTYPUPOBAHME IO pa3jeliaM U
TeMaM [pPOTpaMMbl MO XUMHHU, ONPEICIICT KOJIMYECTBEHHbIE W KAUECTBEHHbIE XapaKTEPUCTUKU
COJIEpXKaHUsl, PEKOMEHIYEMYIO TMOCIEI0BATEIIbHOCTh M3YyUYCHUS] XUMHUU C Y4ETOM MEXKIPEAMETHBIX MU
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKU Y4eOHOTO MpoIliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydaroumxcs,
orpezenseT BO3MOKHOCTH IpeaMeTa Al pean3aluyd TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TakKe TPEOOBAHUU K
pe3ynbraraM OOydYeHHs XMMHHM HAa YpOBHE IeJIed W3Y4YCHHs MPEAMETa W OCHOBHBIX BHJOB Y4eOHO-
MO3HABATEJIbHON EATEIHHOCTH 00YUaIOIErocs M0 OCBOCHUIO yUeOHOTO COIeP KAHMUS.

3HaHME XUMHH CIYKUT OCHOBOH st (OpPMUPOBAHMS MHPOBO33PEHHsI OOYyYarolIerocsi, €ro
NPEJCTAaBICHUA O MaTEepPHAbHOM €JIMHCTBE MHpPA, BAXHYIO POJIb HIPalOT (HOPMHUPYEMBIE XHMHEU
MIPEICTABJICHHS O B3aUMOIIPEBPAIICHHUSIX SHEPTUU U 00 SBOJIOIMHU BEIIECTB B IPUPOE, O MYTIX PEIICHUS
I00ABHBIX TPOOJIEM YCTOHYHBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHCBOM, YHEPTEeTHUCCKOM, MMHUILIEBON H
9KOJIOTHYECKOM 6€30MacHOCTH, IPOOIIeM 3JpaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peau3alii BO3MOXXHOCTEH I caMOpa3BUTHUSI U (HOPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 0011el U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHNE MBIIIJICHHS M TBOPUYECKUX CIIOCOOHOCTEN 00YyJaromuXcsi, HAaBBIKOB
UX CaMOCTOSITENIbHON y4eOHOUW JesITeNbHOCTH, SKCIEPUMEHTANbHBIX U HCCIEI0BATENbCKUX YMEHHUH,
HEO0OXOAMMBIX KaK B MTOBCEAHEBHOM )KM3HU, TaK U B MPOPECCUOHATHHOM JIEATETLHOCTH;

3HAKOMHUT CO CMEHU(PUKON HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIA/a Ha
€IMHCTBO TPHUPOJABI U YETOBEKa, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHHH €CTECTBEHHO-
HAyYHOUW IPaMOTHOCTH O0YyUaIOIUXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE 00Opa30BaHUE 00YUaIOIIUXCSI.

JlanHble HampaBlieHUS B O0yYEHUH XUMHUU OOECIIEUMBAIOTCS CHEU(PUKON colep:KaHusl y4eOHOTO
npeaMeTa, KOTOPBIA SBISETCS MeJarornuecky alaliTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKU XUMHUH Ha
OTPENICIIEHHOM 3Talle €€ pa3BUTHA.

Kypc xuMum Ha ypoBHE OCHOBHOrO 00Imero oOpa3oBaHUS OpPUEHTHPOBAH HAa OCBOEHHUE
00y4JalOIMMHUCS CHCTEMbl TEPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTaHWYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepaHus IpOrpaMMbl IO XUMHUH c(HOpMUPOBaHA HA OCHOBE CUCTEMHOTO MOX0/a K
e€ m3yuennro. CozepikaHne CKIAIbIBACTCS U3 CUCTEMBI MOHATUM O XMMHYECKOM JJIEMEHTE U BEIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CHCTeMbI CTPYKTYPHO OPTaHH30BaHbI 11O MPUHITUITY
MOCJIEIOBATEIBLHOTO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYSHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona /[. 1. MenpaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;



— YUYEHHS O CTPOCHUH aToMa U XMMHYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B PAaCTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMITUPUUYECKU TOTYUYEHHBIX U OCMBICIICHHBIX
(dakToOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO YPOBHSI K JPYTOMY, BBITONHSSI (YHKIIMH OOBSICHCHUS
U MPOTHO3HPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U IMOJIy4eHUs
U3y4aeMbIX BELIECTB.

OcBoeHHE TIPOrpaMMBbI IO XHUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMUYCCKOU
COCTaBJIAIOLIEH HAYYHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOIO OTHOLIEHHUS K
HAyYHOMY 3HAHUIO UM METOJaM MO3HAaHUS B Hayke. M3ydeHune XMMHUU TPOUCXOAMUT C MPUBICUEHHUEM
3HaHUU U3 paHee M3YUYECHHBIX Y4eOHBIX MmpeameToB: «Oxpyxaromuii mup», «buonorus. 5—7 kiacce» u
«®Du3uka. 7 Kiaccey.

[Ipy W3ydeHWH XUMHHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHWK OCHOB XMMHUYCCKOW HAYKH Kak
00JacTl COBPEMEHHOI0 €CTECTBO3HAHMSI, IMPAKTHUUECKON JEATENIbHOCTH 4YeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOTO MpeamMeTra COCTOMT B (DOPMHPOBAHHHM CHUCTEMBI
XUMHYECKMX 3HAaHUH — BaXKHEWIIUX (AKTOB, IMOHATHI, 3aKOHOB W TEOPETHUECKUX IOJOKEHUH,
JIOCTYITHBIX O00OOIIEHUH MHUPOBO33PEHYECKOTO XapaKTepa, si3bIka HAayKU, B MPHUOOMICHUU K HAyYHBIM
METOJIaM TTO3HaHUs MPU HM3YyYEHUH BEUICCTB M XUMHUYECCKUX peakiuii, B (HOPMHPOBAHWH U PA3BUTUU
MO3HABATEJIbHBIX YMEHUN U MX MPUMEHEHUH B Y4eOHO-TIO3HABATENbHON M y4eOHO-HCCIIeI0BaTEIbCKOM
JESTEIbHOCTH, OCBOCHUHU MIPABHII OE30MaCHOTO OOpAIeHHs C BELIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpy M3yyeHnn XMMUHM HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs BaKHOE 3HAYEHUE MPHOOpENH
TaKHe LU, KaK:

— (dopMUpOBaHHE HWHTEIUIEKTyaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHUIO DPEIIEHUH, CIHOCOOHOW amanTHpOBaThCS K OBICTPO
MEHSIOIINMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTb OOy4YeHMs] Ha CHCTEMaTH4yeckoe MpuollieHue olyyarommxes K
CaMOCTOSITENIbHOW TO3HABAaTEIbHON JEATEIbHOCTH, HAyYHBIM METOJaM TIO3HaHUsA, (POPMUPYIOITUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrieyeHue yCIOBHUH, CHOCOOCTBYIOUIMX  HPUOOPETEHHIO  OOYYalOIIUMHCS  OIbITa
pa3HoOOOpa3HOW JNeATENbHOCTH, TIO3HAHHWS M CAMOINO3HAHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITETEHIIHNH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUOB JIEATEIHHOCTH;

— gopmupoBanue o6meH QYHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSCHITH M OLIEHUBATH SBICHUSI OKPYKAIOIIETO MHUPA, UCTIONB3YS 3HAHUS U OIBIT, MOJyYeHHBIE
IpU U3YYCHUU XUMUH, MPUMEHITh UX TPU PEUICHHH MpoOJieM B MOBCEAHEBHOW JKU3HHM U TPYIOBOH
JeSITEIbHOCTH;

— QopMupoBanne y O0OyYaIOMUXCA TyMAaHUCTHYECKUX OTHOIICHHWM, TOHWUMaHHUS IIEHHOCTHU
XUMHUYECKHX 3HAHWH i1 BRIPAOOTKH DKOJOTUYECKH 1e71eco00pa3HOro MoBeNeHUs B OBITY U TPYIOBOM
JEATETbHOCTH B LEJSIX COXPAHEHHUS CBOETO 3J0POBbS U OKPY>KAIOUIEH MPUPOJTHON CPEbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Npoduis u
HAIpPaBJIEHHOCTH JaJIbHEHIIET0 00yYeHHUS.

OO0mee 4YHWCIO 4YacoB, OTBEACHHBIX /IS H3Y4YCHHsS] XMMHHM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctanisier 136 yacoB: B 8 kimacce — 68 yacoB (2 4aca B Heflelnto), B 9 kinacce — 68 gacos (2
yaca B HEJIEINIO).
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COILEPKAHUE OBYUYEHUA

8 KUJIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XUMUUM B KM3HHM 4YeJIOBEKA. XUMHS B CHCTEME HayK. Teja M BEUIECTBA.
®dusnueckue CBOMCTBA BelIECTB. ArperaTHoe cocTosiHHME BemiecTB. [loHsTHE O MeTojax IMO3HaHUs B
xumun. Yucteie BemecTBa U cMecu. CriocoObl pa3aenieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XMUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3J€MEHTOB. [IpocTeie u
CJIOKHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTenbHAs aToMHass macca. OTHOCUTENbHas MOJEKyJspHas macca. MaccoBas
JI0JIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnyectBo BemecrtBa. Monbs. MonspHas macca. B3auMOCBS3b KOJIMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €IMHUII BetecTBa. Pacy€rel mo popMyniaMm XUMHUECKUX COCTMHEHUH.

®u3nuecKkue U XMMUYECKUE SIBJICHUS. XMMUYECKAsl peakuus U €€ MpU3HAKU. 3aKOH COXPAHECHHS
Macchl BelIecTB. XUMHYecKHe ypaBHeHUs. Kiaccudukanuss XUMHYECKUX peakuuid (CoeauHEHUs,
paslioKeHUs1, 3aMEeILICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOI MOCyAOH, mpaBuiiaMu paboThl B 1TaOOpaTOpUH U IpuéMaMu 0OpaIieHus
¢ InabopaTopHbIM O00OOpyAOBaHHWEM, H3y4Y€HHE M ONucaHue (PU3UYECKHX CBOMCTB 00paslioB
HEOpPraHMYECKUX BEIIEeCTB, HaOMoaeHne (u3nuecknx (IUIaBJICHHWE BOCKA, TAasHUE JIbJA, PAaCTHpPaHHUE
caxapa B CTyIIKe, KUIIEHHE U KOHJEHCAllUs BObl) U XUMUYECKHUX (TOPEHUE CBEUH, IPOKAIMBAHNE METHON
IPOBOJIOKH, B3aUMOJEHCTBUE MeJa C KUCIOTOM) SBICHWH, HAONIO/EHHE W ONHCAHWE IPU3HAKOB
NPOTEKaHUs XUMHUECKUX peakiuil (pa3iokeHue caxapa, B3auMOACHCTBUE CEPHON KUCIOTHI C XJIOPHIOM
Oapusi, paznoxxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aUMOJIEHCTBUE JKeJie3a C PAaCTBOPOM COJIU
meau (1), uzydyenue crocob6oB paszeneHus cMeceii: ¢ TOMOIIbI0 MarHuTa, GUIbTPOBaHKUE, BbIIAPUBAHUE,
JUCTWIIIALMS, XpoMaTorpadusi, MpOBEAECHUE OUYMCTKU IOBApEHHOH CONM, HAOII0JEHHWE W ONHCaHue
pE3yJIbTaTOB INPOBENEHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHHE MOJeleH
MOJIEKY (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmeck razos. CoctaB Bozayxa. Kuciaopon — anemeHT u npocroe BeniectBo. Haxoxnenue
KHCJIOpO/ia B MpHpoJie, PU3NUECKUe U XUMUUECKUe CBOHCTBaA (peakiuu roperns). Okcuapl. [Ipumenenue
kuciaopona. CrnocoObl TOMy4YyeHUs KHCIOopoAa B J1abopaTOpUU U MpOMbIIIeHHOCTH. Kpyrosopot
Kucaopoja B mpupojie. O30H — ajuioTpornHas MoaupuKalys KUCIopo/a.

TennoBoit  >PdexT XUMHUUECKOM  peakIuu, TEePMOXMMHYECKHWE ypaBHEHHS, OK30- U
SHAOTEPMHUUECKHE peaKkUMU. TOIUIMBO: yrojb U MeTaH. 3arps3HEHUE BO3/1yXa, YCUJIEHHE MapHUKOBOIO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpoctoe BemiecTBo. HaxokneHue Boaopoja B mpupoje, (pusnyueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oayueHus. KucioTs! u comu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachllieHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBOpMMOCTh BemiecTB B BojJe. MaccoBas [0Js BEIIECTBA B PacTBOpPE. XHUMHYECKHUE
cBoiictBa Bojbpl. OcHOBaHus. Poiib pacTBOpPOB B MpUpoOJie U B KU3HU dejaoBeka. KpyroBopot BOJIbI B
npupojie. 3arpsa3HEHNE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJHBIX BOI.



Knaccudukanmst  Heopranmyeckux  coemuHeHuid.  Oxcuabl.  Knaccudukamus — OKCHIOB:
coneoOpa3yromme (OCHOBHBIC, KHCIOTHBIE, amMQOTepHbIC) U HecoieoOpasyromue. Homenkmarypa
okcu0B. DU3nuecKkre U XMMUUECKHE CBOMCTBAa OKcn0B. [losyueHne okcuioB.

OcHoBanwms. Kiaccuukanusi ocHOBaHMIA: METOYM W HEPACTBOPUMBIC OCHOBaHUsA. HoMeHKIaTypa
OoCcHOBaHUH. ®U3NUYECKHE U XUMUYECKHUE CBOKMCTBA OCHOBaHUM. [lomyuenne ocHOBaHMil.

Kucnotel. Knaccudukanus kucnor. Homenkiatypa kucinot. @usndeckre 1 XMMHYECKHUE CBOWCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyduenue kucnor.

Comu. Homenknatypa coseid. @uznueckue 1 XuMHUecKre cBoicTBa colieit. [loydyenue comneit.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumeHm:

Ka4eCTBEHHOE OIpE/ICICHUE COJEpXKaHHUsS KHUCIOpoJa B BO3JAyXe, IOJy4YeHHE, COOHpaHHe,
pacro3HaBaHHe M U3yYeHHE CBOWCTB KHCIOPOAA, HAOIIOICHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM
U YCJIOBHSI BOSHUKHOBEHHUS U TPEKpalleHus] ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUIOB U
OMKMCAaHHWE WX CBOICTB, MOJy4YeHHE, COOMpaHUE, pPACIIO3HABaHWE W H3Y4YEHHE CBOWMCTB BOJIOpPOJA
(ropenne), B3aumoxeiicTBue Bogopoaa ¢ okcuaom Meau  (II)  (Bo3amMokHO — umcmosib30BaHUE
BUIEOMATEPHAJIOB), HAOIIOIeHHE 00PA3I0B BEIIECTB KOJIUIECTBOM | MOJIb, MicCaeI0OBaHHE 0COOEHHOCTEH
pPacTBOPEHHMS BEILECTB C Pa3IMYHOM PAaCTBOPUMOCTHIO, NPUTOTOBJIEHUE PACTBOPOB C OIpPEACIEHHOU
MacCOBOH J10Jiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C MeTa/llaMy (HATPUEM U KaJbIHEM)
(BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), MCCIEI0BaHUE OOpa3LOB HEOPraHMYECKUX BEILIECTB
Pa3IUYHbIX KJIACCOB, HAOIIOJEHUE U3MEHEHUS! OKpPAcKU MHAMKATOPOB B PACTBOPAX KHCIOT W ILEIOYEH,
uzydyeHue B3aumozeiictBus okcuga menu (ll) ¢ pacTBopom cepHO KHCIOTBHI, KHCIOT C METaJUIaMH,
peakumii HeMTpanu3aluy, NoJy4eHHe HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJHOTO MEeTalla JpyruM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BakHelne kinacchl HEOPraHuYeCKUX
COECIMHEHUIN.

Ilepuoaguyecknit 3axkoH u Ilepuoamyeckass cucrema xumu4yeckux diaemenros JI. H.
Menpnesneesa. CtpoeHue aTroMoB. XuMHYecKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHBIC
peakuuu

[lepBble MOMBITKM KiIaccU(PUKAIMM XUMHYECKUX 3JeMeHTOB. lloHATHe O Trpynmax CXOJHBIX
9JIEMEHTOB (IIEJOYHbIE U UIEJTOYHO3EMENbHbIE METalUIbl, TaJloT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THIAPOKCH/IBL.

Ilepnonnueckuil 3akoH. llepnoamyeckas cucrema xumuyeckux sieMmeHtoB [I. M. MeHnneneesa.
Kopotkonepuoanas u jmaHonepuoaHas ¢popMsl [lepuonnyeckoil cucTeMbl XUMUYECKUX 3J€MEHTOB /1.
H. Menneneesa. Ilepuoast n rpynmel. @u3nuecknii CMbICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEpHOJA U
IPYIIIBI YJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX suep. M3orombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00osouek atoMoB mepBbIX 20 XxuMUYeckux 3ieMeHToB llepuommyeckoit cuctemsr JI. 1. Menneneesa.
XapakTepuCcTUKa XHMUYECKOTO 3JIEMEHTa IO ero nojoxkeHuto B Ilepuoguueckoin cucreme JI. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajauyca aTOMOB XHMHUYECKHUX DJEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOWCTB IO IPYyIIaM U MepruoJiaM.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuoanueckoil CUCTEMBI XMMHYECKHX JJIEMEHTOB IS
pa3BUTHUA HayKu U npakTuku. [. . Mennenees — yd€HbIN U Tpak1aHNH.

Xumudeckasi cBsi3b. KoBasieHTHast (MOJsipHAs W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHIIATEILHOCTH
XUMHYECKHX 3JIeMeHTOB. VloHHas CBSI3b.

Crenenp oxucieHus. OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. l[Ipomecchl OKHUCIEHUS H
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.



Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHAA LMHKA C
pacTBOpaMu KHUCJIOT M LIEN0YEH, IPOBEACHUE OIBITOB, WIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKLUil (TOpEHUE, pEaKLIUU Pa3JIOKEHUs, COCUHEHUS).

Meosicnpeomemmnuwie ceasu

Peanuszanus MEXNpEeAMETHBIX CBA3CH NPU U3yYEHWU XMMHH B § KJacce OCYLIECTBIIIECTCS 4epes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK M TOHSATHIA, SBISIOMIMXCS CHCTEMHBIMHU
JUISL OT/AEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OO0111e ecTeCTBEHHO-HAYUYHbIC OHATHS: HayuHbIH (akT, TUII0TE3a, TEOPHs, 3aKOH, aHaJIU3, CUHTES,
KJaccu(ukanus, MNepuoAnYHOCTb, HAOIIOAEHUE, SKCHEPUMEHT, MOJEIUPOBaHHUE, HU3MEPEHHE, MOJEIb,
SIBIICHUE.

®uznka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaJHOaKTUBHOCTbD,
MOJIEKYJIa, JIEKTPUUECKUI 3apsf], BELIECTBO, TelO, 0O0BEM, arperarHoe COCTOSHHWE BeIlecTBa, ras,
¢du3nuecKre BeIUUHHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHLIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadusa: armocdepa, rumpocdepa, MUHEpANIbl, TOPHbIE MOPOIBI, IOJE3HBIE HMCKOMAEMEbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKkusi

Ilepnonnueckuil 3akoH. llepnonmyeckas cucrema xumumyeckux sieMmeHtoB [I. M. MeHnneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTHM B H3MEHEHHMHM CBOMCTB XMMHYECKHMX 3JIEMEHTOB IIEPBBIX TPEX
NIEPUOAOB, Kaluus, KalblUs M MX COCIUHEHUH B COOTBETCTBUM C IIOJIO)KCHHEM DJJIEMEHTOB B
[Ieproanueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUAbBI XMMHUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOIMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH U BUJA XUMUYECKON CBSA3H.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUECKHE CBOMCTBA BEIECTB,
OTHOCSIIUXCS K  pa3IMYHbIM  KJlaccaM  HEOPraHMYECKHUX COEJMHEHUH, TeHEeTUYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanus XMMHUYECKMX pEakUMid 10 pPa3lMYHbIM TNpU3HaKaM (MO0 YHCIy M COCTaBy
YUYaCTBYIOUIMX B PEAKLMU BEIIECTB, MO TEMJIOBOMY 3((eKTy, M0 HM3MEHEHHIO CTEleHEeH OKUCIIeHUs
XUMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO KaTajuzaropa). DK30- U IHAOTEPMUYECKUE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

[Tonsatne o ckopoctH xumuuecko peaknuu. [loHsatne o0 o00OpaTUMBIX U HEOOpPATHUMBIX
XUMHUYECKHX peakiusax. [IoHATHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusx. llonarne o kartanumse.
[TonsiTue 0 xuMU4ecKOM paBHOBeCHMH. (DAaKTOPHI, BIUAIOLIIME HAa CKOPOCTh XMMHUYECKOW peakuuu u
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  DJIEKTPOHHBI  OalaHC  OKHMCIHMTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlIeHNE ypPAaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
HCIIOJIb30BaHUEM METOa JIEKTPOHHOTro OanaHca.

Teopust 3JIEKTPOIUTUIECKON AUCCOLMALMHI. DIEKTPOJIUTHI U HEJEKTPOJINUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMcCOIMAlMK BEIIECTB € Pa3jIMYHbIMU BUAAMHM XUMUYECKOW CBs3u. CTeneHb AMCCOLMALNH.
CunbHbIe U cllabble 3JIEKTPOITUTHI.

Peaknun wmoHHOrOo oOOMEHA. YCIOBHUSI TIPOTEKAHWUS pEAKIMi HOHHOTO OOMEHa, TOJHBIE |
COKpalIEHHbIE HOHHbIE YypaBHEHHUS peakiuil. CBolicTBa KHCIOT, OCHOBAaHHMW U CcoJieH B CBeTe
npeCTaBiIeHU 00 AIEKTPOIIMTHYECKON auccormanuu. KauecTBeHHble peakuuu Ha HOHBI. [loHsTHE O
TUAPOIU3E COJIEH.



Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMHU KPUCTAIUIMUECKUX PEIIETOK HEOPraHUYECKUX BELECTB — METAIJIOB U
HeMeTaIoB (TpaduTa W aiMasa), CIOXKHBIX BEUIECTB (XJOpHIa HATPHS), HCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTM  XUMHYECKOW  peakuud OT BO3ACUCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIEIOBAaHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BEILIECTB, MpOIEcca JIUCCOLMALMU KHUCIOT, IIENo4Ye H cosei
(BO3MOXHO HCIIOJIb30BaHHE BUJEO MAaTEPHUaOB), MPOBEICHUE OIBITOB, WLIIOCTPUPYIONIMX MPU3HAKU
MPOTEKAaHUs peakluii MOHHOTO OOMeHa (0Opa3oBaHWE OCajllka, BBIICICHHE Ta3a, 0Opa30BaHHE BOJBI),
OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEaKIui (rOpeHue, peakiuu
pa3’oXKEeHUs, COCIMHEHUS), PACllO3HABAaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KAaueCTBEHHBIX
peaxiuil Ha HOHBI, PeLICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanbl 1 MX coeIUHEHUS

OOmass xapakTepucTUka rajoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbBIE CTENEHU
okucienusa. CTpoeHne U pU3NYECKUe CBOWMCTBA MPOCTHIX BEIIECTB — I'aJOTEHOB. XUMUYECKUE CBOMCTBA
Ha IpUMepe XJopa (B3auMOJICHCTBUE C METaJUIaMU, HEMeTallJIaMH, [ieo4aMu). XiaopoBogopo. ConsHas
KHUCJIOTAa, XMMHUYECKHE CBOICTBa, IOJlydeHUE, NnpuMmeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOJA Ha
OpraHu3M ueoBeka. BaxkHeme XJI0puIbpl U UX HAXO0XKICHHUE B IPUPOJIC.

Ob6mas xapakrepuctuka 3meMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
crenenn okucieHus. CtpoeHne M (U3MUECKHE CBOWCTBA IMPOCTHIX BEUIECTB — KHUCIOPOJA U CEpHI.
AmtoTponHele MoOIU(HUKAIMK KHCIOPOJa W Cepbl. XWUMHUYECKUE cBolcTBa cepbl. CepoBoaopo,
CTpocHHE, (U3MYECKHEe W XUMHUYECKHEe CBOHCTBA. OKCHIBI cepbl KaK IPEJACTABUTEIN KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMHUYECKHe CBOWCTBa (0OIIHMe Kak MpeICTaBUTENs Kiacca
KUCTIOT U creuuduyeckue). XUMUYECKHE PEakiuu, JEeKallue B OCHOBE MPOMBINIJIEHHOTO crocoba
MOJIydeHUsI CEpHOU KUCTOTHL. [IpumeHeHue cepHoi KucmoThl. CONMM CEpHOM KHUCIIOTHI, KaueCTBEHHAas
peakuus Ha cyib(ar-uoH. HaxoxaeHnue cepbl u €€ coequHeHuil B npupoae. XUMHUUYECKOE 3arps3HEHHE
OKpPYXAaroIIe cpelbl COSAMHEHUSIMH Cepbl (KUCIOTHBIC MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MPeOTBPAIICHHUS.

OO6mas xapaktepuctuka smemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbBIC
CTENIEHH OKHUCIIEHHA. A30T, paclIpoCTpaHEHHWE B Mpupoie, (U3NYecKue M XHUMHUYECKHE CBOMCTBA.
KpyroBopor a3ota B mpupoje. AMMHUak, ero (pu3mveckrne M XUMHUYECKHE CBOWCTBA, MOJTy4YeHUE U
npuMmenenrue. Conu aMMOHUS, UX (QU3NYECKHe M XUMHUYECKHE CBOICTBa, mpuMeHeHHe. KadecTBeHHas
peakiusi Ha MOHBI aMMOHHMs. A30THasi KHCIIOTa, €€ MoJydeHne, Pu3nueckrue M XUMHYECKUE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT W crenuduueckue). Vcnonp3oBaHME HUTPATOB U COJIEH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX yA0OpeHui. XHUMHUYECKOE 3arpsi3HEHHE OKpY’KaIolel cpeabl
COCMHEHUSIMU a30Ta (KUCIOTHBIC MOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBBI U BoaoémoB). dDocdop,
ajutoTporable Moaudukanuu Gocdopa, duzndeckue u xummudeckue cpoiictBa. Oxcun dochopa (V) u
dbocdopnas kuciaora, Gpu3MUECKUe U XUMUYECKHE CBOWCTBa, moiydeHue. Mcnonp3oBanue (ocdartoB B
KauyeCcTBE MHUHEPAIBbHBIX YI0OpEHUH.

O6mas xapaktepucTtrka 3meMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETeHH OKHCIIEHUS. YTIIEepO/, aJlIOTPONHbIe MOAU(PUKALINY, pacIpOCTpaHEHUE B MpUpPOJE, (hr3HIecKre
W XUMHUYeckue cBoicTBa. Anpcopomus. Kpyrosopor yriaepona B mpupoge. OKCuabl yriiepoaa, HX
duznyecKkue W XMMHYECKHE CBOMCTBA, ACHCTBHE HA >KUBBIE OPTraHU3MBI, MONy4YeHHWE W MPHUMEHEHHUE.
Dkonorudeckue mpoOieMsbl, cBsi3aHHBIe ¢ okcuoM yriepona (1V), rumoTe3a riod6amTsHOTO MOTEIUICHUS
KJINMaTa, MapHUKOBBIN 3 (PeKT. YrombHas KUCIOTa U €€ CONMH, UX (PU3NIECKUE U XUMUYIECKHUE CBOMCTBA,
nojiyueHue u npumeHenue. KauectBenHas peakuus Ha kapOoHaT-vOHBI. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH B CETHLCKOM XO35HCTBE.
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[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BEIECTBaX KaK O COEAUMHEHHUSX yriepoaa (MeTaH,
3TaH, TWIEH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYcHas KucioTa). [IpupoaHble HCTOYHUKHU YII€BOI0POI0B
(yronp, mpupomHbld Ta3, HE(PTH), TPOAYKTH HX TMepepaboTku (OCH3WH), WX pOJb B OBITY U
NPOMBIIIICHHOCTH. [loHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX: XKHpaX, OeNKax, YrieBoJax — M HX
POJIU B JKU3HM 4YesloBeKa. MaTepuanbHOE eIMHCTBO OPraHUYEeCKUX U HEOPTaHUYECKUX COeIMHEHUH.

Kpemuuii, ero ¢gusnyeckue u XMMUYECKHE CBOMCTBa, MojyueHue U npumeHeHue. CoeauHeHUs
KpemHuss B mpupone. OOmme mnpexacraBieHuss o0 oxcuae kpemHus (IV) m KpeMHHEBOH KHCIIOTE.
Cunmkatel, X HCIOJIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIne CTpOUTEIbHBIE MaTepHAIIbL:
KepaMHKa, CTeKJIO0, LeMeHT, OeroH, kene3o0eroH. [Ipobrembl 6Ge30mMacHOrO  HCIOJIB30BAHUSA
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHON KHU3HU.

Xumuueckuii IKCnepumenm:

u3yuyeHne oOpas3loB HEOPraHWMYECKMX BEIIECTB, CBOWCTB COJSIHOM KHCIOTBHI, IPOBEICHHE
KaYeCTBEHHBIX pEaKUUid Ha XJIOPUA-UOHBI W HAOIMIOJEHHE TMPU3HAKOB HUX TMPOTEKAHMS, OIbBITHI,
oTpaxamoliue (u3nveckrue M XUMUYECKHE CBOWMCTBA TaJIOTEHOB U HX COEOUHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE  BUJEOMATEPUATIOB), O3HAKOMJICHHE C oO0pa3laMu XJOPUAOB  (TaJIOTEHHJIOB),
O3HAKOMJICHHE C 00pa3lamMu cepbl M €€ COCTUHEHUSMHU (BO3MOKHO HCIOJIh30BAHUE BUACOMATEPHAIIOB),
HaOIIO/IeHUE Tpoliecca OOYIIIMBAaHMS caxapa IMOJA JCHCTBHEM KOHIEHTPUPOBAHHON CEPHOW KHUCIIOTHI,
U3Yy4YeHHE XUMUYECKHX CBOMCTB pa30aBIeHHONM CEpHOI KUCIIOTHI, TPOBEJICHHE KaUeCTBEHHOM peakiuy Ha
cyiab(ar-uoH M HaOIIOACHUE TMpH3HAaKa €€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMH
azoTa, ocdopa u UX CoeAMHCHHI (BO3MOXKHO HCITOJIb30BAHUE BHUICOMATEPHAIIOB), 00pa3iaMi a30THBIX
u (ocdhopHBIX ymoOpeHuil, moiayudeHue, coOMpaHue, pacro3HABaHHWE U U3YUYEHHE CBOWCTB aMMHUAKa,
MPOBEJICHNE KAueCTBEHHBIX peakUWid Ha WMOH aMMOHHUS U (ocdarT-HOH U U3ydeHUE MPU3HAKOB HX
IPOTEKaHUsl, B3aUMOJEUCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI € MeAblo  (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUATIOB), M3YYEHHE MOJENel KPUCTAIUIMYECKUX PEIIETOK aiMasa, rpadura,
¢yiepeHa, 03HaKOMJIEHHE C TPOIIECCOM aICOPOLIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIEM U
YCTPOHCTBOM IpPOTHBOra3a, MojydeHue, coOupaHue, paclio3HaBaHUE M U3yYeHHE CBOICTB YIJIEKHCIIOTO
ra3a, IpoBEJCHHE KAYeCTBEHHBIX peaklUUid Ha KapOOHAT M CHIMKAT-MOHBI M M3yY€HUE MPU3HAKOB HUX
IPOTEKaHUs,  O3HAKOMJIEHHME €  NPOAYKUMEH  CHJIMKATHOM  MPOMBIIIJIEHHOCTH,  pElIeHHe
9KCIIEPUMEHTAIBHBIX 3a7a4d 10 TeMe «BakHele HeMeTalulbl U UX COETUHEHUS».

MeTtaJu1bl M MX COCIMHECHHS

OO0mass XapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAaHMM HUX IOJOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J[. M. MenpaeneeBa u crpoeHust atomoB. CTpoeHue
MeTaJIoB. MeTtandeckasl CBA3b M METAJUIMUECKas KpUCTaJUIMYecKas PEIETKA. DIEKTPOXUMHUYECKUN
psn HampsbkeHUd MetaiioB. DHU3MUECKME M XMMHYECKHe CBoicTBa MerauioB. OOmme crnocoObl
nojlydyeHus: MetajuioB. [IoHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOPPO3MH.
Cnnagsl (CTalib, 4YyT'yH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIEHHOCTH.

[Ilenouynsle MeTamiel: mnojoxeHue B Ilepuoguueckoit cucteme Xxumudeckux snemeHtoB [ .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOKJeHUE B npupoje. dusndeckre 1 XMMHUYECKHE CBOMCTBA (Ha
npuMmepe HaTpus U Kanus). OKCUIbI U THAPOKCUIBI HATpUsl U Kanus. [I[ppuMeHeHne MeT0YHbIX METallIoB
7 UX COCTUHEHUMN.

[IlenoyHO3EMENBHBIE METAIBl MAarHUM M KanblLMid: nojoxxkeHue B llepmomnueckoil cucrteme
xumuueckux eMeHToB Jl. M. MenneneeBa, cTpoeHne X aTOMOB, HaX0XKieHUe B nnpupoze. dusnueckne
U XUMHYECKHE CBOMCTBA MarHus M Kajiblus. BaxHeimme coenvHeHus Kanblus (OKCHUI, THAPOKCHI,
conu). KEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.
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Anmtomunuii: nonoxkenue B Ilepronnueckoit cucreme xumuueckux siemeHToB [[. Y. Menneneena,
CTpOCHHE aToMa, HaxoXAeHue B mpupome. DU3NYECKHE W XUMHUYECKHE CBOWCTBA AFOMHHHS.
AmMoTepHbIe CBOHCTBA OKCHIA U THIPOKCH/IA ATFOMUHHUS.

Kene3o: nmonoxenue B Ilepuoanueckoit cucreme xummyeckux snemeHToB . M. Menneneena,
CTpOEHHE aToMma, HaxokaeHue B mnpupoje. dusmueckne U XUMHUYECKHE CBOMCTBa jxene3a. OKCHUIBL,
ruapokcuabl U conu xenesa (1) u xxenesa (111), ux cocra, cBolcTBa U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3llaMd METajUIOB M CIUIABOB, WX (U3NYECKUMHU CBOWCTBAMU, HU3YUYCHHE
pe3yJIbTaTOB KOPPO3UM METAVIOB (BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB), OCOOEHHOCTEM
B3aMMOJICHCTBHS OKCHJa KaJbLIUg M HATPUS C BOAOW (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHUAIIOB),
WCCIICIOBAHNE CBOKMCTB JKECTKOH BOJBI, Mpollecca TOpPEHUs JKelne3a B KUCIOpoJe (BO3MOXKHO
UCTIONIb30BaHUE BUICOMATEPHUAIIOB), TPU3HAKOB MPOTCKAHUS KAYECTBCHHBIX PEaKIMi HA MOHBI: MarHus,
KaJIbIIMS, aTlOMUHMS, ITMHKa, xene3a (1) u xenesza (111), menu (I1), HaGarOIEHME W ONTMCAHKUE TTPOLIECCOB
OKpalllMBaHUsl IUJIAaMEHM HOHAMHM HATpus, Kalug ¢  Kajublus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIICIOBaHE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA ATIOMUHUS U TUAPOKCUIA IIUHKA,
pelIeHHe YKCIIEPUMEHTATBHBIX 33124 110 TeMe « BaykHele MeTaibl ¥ UX COCTUHEHUSD).

XuMHSA U OKpY/KaKoLIas cpeaa

BemectBa u MaTepuanbl B MOBCEAHEBHOM JKM3HH 4ellOBeKa. be3omnacHoe MCIob30BaHNE BEIIECTB
U XUMHAYECKUX peakiuii B ObITy. [lepBasi moMoms Ipu XMMHYECKHAX 0XKOTaX U OTPABJICHHSIX.

XYUMUYECKOE 3arpsi3HCHHWE OKpYXKalolel cpeabl (mpeaeibHas JOMyCTHMas KOHIICHTPAIUs
BenlecTs, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0JOTHYECKUX MTPOOIIEeM.

Xumuueckuit IKcnepumenm:

U3yYeHHE 00pa3I[0B MATEPHAIIOB (CTEKIIO, CIIABBI METAJIJIOB, ITOJIMMEPHBIC MAaTEPUAITHI ).

Mescnpedmemnnle ceasu

Peanuzamnus MEXNpeaMETHBIX CBA3€H MpPU MU3yUYEHWH XMMHU B 9 Kjacce OCYIIECTBISETCS depes
UCIIONIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OT/ICTTEHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01mure eCTeCTBeHHO-HAYYHBIC TTOHSTHS: HAYIHBIN (aKT, THIIOTE3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3,
KJaccu(UKalus, NepUOAUYHOCTh, HAOIIOJEHHE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOJEIb,
SIBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHsI, MATEPHUATIBL.

®duznka: MaTepusi, aTOM, JICKTPOH, MPOTOH, HEHTPOH, HOH, HYKITU, U30TOIIbI, PaJIMOAKTHBHOCTD,
MOJICKYJIa, OJJICKTPUYCCKUN 3apsiyi, TPOBOJHUKH, TMOJYIIPOBOJHUKH, JHIJICKTPHKH, (POTOIIEMEHT,
BEIIECTBO, TeElO, O0BEM, arperaTHOe COCTOSHHWE BeIIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KPUCTAJIMYECKAss PEMIETKa, CIUIaBbl, (U3UYECKHUE BEIMYWHBI, €AWHHUIIBI H3MEPEHUS, KOCMHUYECKOe
MIPOCTPAHCTBO, IUIAHETHI, 3BE3]1bI, COTHIIE.

buonorus: ¢dotocunTe3, aApIxaHue, OWocdepa, OSKOCHCTEMa, MHHEPAIbHBIE YAOOpEeHMUS,
MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIECTBA.

['eorpadus: atmocepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMAaeMEbIe,
TOTUIMBO, BOJTHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHNHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHUS TPOTPaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUs JOCTUTAIOTCS B XOJ1€
00y4YeHHsI XUMHUH B €MHCTBE y4eOHOM M BOCIIUTATEIBHOMN JAEATEIBHOCTH B COOTBETCTBHU C TPAJIUIIMOHHBIMU
POCCUHCKUMU COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM IEHHOCTSIMHU, NPUHSATHIMH B OOIIECTBE
npaBWJIaMd W HOPMaMH TIOBEJEHHS U CIHOCOOCTBYIOT IIpolleccaM CaMOIO3HAHMS, CaMOpPa3BUTHS U
COLMATN3aIINU 00yYaIOITIXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPaXarOT T'OTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPHEHTALUNA M PACHIMPEHUE ONbITA JIEATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTHu:

1) NaTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY M HayYHOMY HaCJIEJUIO,
MOHMMAHUS 3HAYCHHs] XUMHYECKOW HAayKH B JKU3HH COBPEMEHHOTO OOIeCTBa, CIOCOOHOCTH BIAJETh
JIOCTOBEpHON HMH(pOpManuen O MepeaoBbIX JTOCTHKEHUSX U OTKPBITUSX MUPOBON M OTEUYECTBEHHOW XMMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa 1 00IIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COLMAIbHBIX HOpMax M MpaBHJIAX MEXKIUYHOCTHBIX OTHOIICHUW B KOJUIEKTHBE,
KOMMYHHKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO IOJIE3HOM, yueOHOUCCIeI0BATEIbCKON, TBOPUECKOM U
JpYyruX BUJaX AESITEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPA3HON COBMECTHOM JEATEIbHOCTH INPU BBINOJIHEHUU
y4eOHBIX, IO3HABATENBHBIX 3334, BBITOJTHEHUH XUMUYECKHX YKCIIEPUMEHTOB, CO3/JAaHUN YUYEOHBIX MTPOEKTOB,
CTpeMJIEHHs K B3aMMOIOHMMAaHMIO U B3aUMOIIOMOIIM B Mpoliecce 3TOW yuyeOHOW AesaTenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEJCHHWE U MOCTYIKU CBOMX TOBAPHILEH C MO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIIEICTBHUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS] O BEIIECTBE M XHMHUYECKOH peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABISIOUINE OCHOBY IJisi MOHMMAHUSI CYIIHOCTH Hay4HOMH
KapTHUHBI MUPA, TIPEJICTABICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIBI, B3AUMOCBSI3IX YeJIOBEeKa
C IPUPOIHOU CPENON, O POJIM XHUMHH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MI03HABATEIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEeHHE HOBBIX 3HAaHUH 10 XUMHH, HEOOXOAUMBIE IS
00BsICHEHUST HAOIIOAAeMbIX MPOIECCOB W SBJICHHM, MO3HaBaTEeNbHOM, WH(OPMAIMOHHOW M YUTATEIhCKOM
KyJIbTYpbl, B TOM 4YHCIIE HaBBIKOB CaMOCTOSITENBHONH paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOMN
JMTEPATypPOid, JOCTYITHBIMHA TEXHUIECKHUMHU CPEJCTBaMHU HH()OPMAIIMOHHBIX TEXHOJIOTHIA,

uHTEpeC K OOYyYEeHHI0O U T[O3HAHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTH U CIHOCOOHOCTh K
caM0o00pa30BaHUIO, TPOEKTHOW U  MCCIEJOBATENbCKOM  JEATENIbHOCTH, K OCO3HaHHOMY  BBIOOpY
HATPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) ¢popMHUpOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHME IIEHHOCTH J>XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30pOBBIO, YCTAaHOBKM Ha
3I0pOBBI 00pa3 JKW3HU, OCO3HAHHE MOCIEICTBUM W HENPUATHE BpEIHBIX MPHUBBIYEK (YrnoTpeOiaeHus
QJIKOT0JIsl, HAPKOTUKOB, KYPEeHHs), HEOOXOAUMOCTH COOJIOACHUS MpaBUil 0€30MaCHOCTH MpU OOpalleHUH C
XUMHUYECKHMH BEIIECTBAMH B OBITY U peallbHOMN KHU3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K MPAKTHUYECKOMY H3YYEHHUIO Ipodeccuil U Tpyda pasndHOTO poja, yBaK€HHE K TPYyAy U
pe3ynbTataM TPYJIOBOU NIEATEIBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUU 110 XUMHUH,
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OCO3HAHHBII BBIOOP WHAMBUIYAIbHOM TPAEKTOPUHU MNPOJODKEHUS O00pa3oBaHMA € YYETOM JIMYHOCTHBIX
MHTEPECOB W CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YyCIEUIHOH
npoeCCHOHATPHON JAEATENIbHOCTH W PAa3BUTHUS HEOOXOAWMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccnoHaIbHOM cpee;

6) IKOJIOrHY€eCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOILEHHE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emile, OCHOBE €&
CYLIECTBOBaHHMS, TOHUMAaHKUE [IEHHOCTH 3/I0POBOTO M 0€30MacHOro 00pa3a *KHU3HH, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (PH3MYECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHME IEHHOCTU COOIOJICHUS TPaBUI
0€e30I1aCHOT0 MOBECHUS IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTyalUAX, YTPOXKAIOIUX 310POBBIO U KU3HU
JIFOJIEH;

CIIOCOOHOCTH IPUMEHATH 3HAHMS, IOJIyYaeMble [IPU U3YUYEHUN XUMHH, 711 PELLIEHUs 3a/1a4, CBSI3aHHBIX
C OKpYyXarolleld IPUPOAHOW CpEeloW, Ul IIOBBIIICHUS YPOBHS DKOJIOIMYECKOM KYJbTYpBl, OCO3HAHUSA
rJ100abHOTO XapakTepa 3KOJOTMYECKUX MpoOjeM W IMyTedl MX pelleHUs MOCPEACTBOM METOJ0B XUMMH,
9KOJIOTUYECKOTO MBILIUIEHUS,, YMEHUSI PYKOBOJCTBOBATHCA MM B I103HaBaTEJIbHOM, KOMMYHUKAaTHBHOM W
COLIMAJIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE I (DOPMUPOBAHUS MUPOBO33PEHUS
oOmieHayYHbIC TOHATHS (3aKOH, TEOPHsI, MPHUHIIMI, TUIOTe3a, (aKT, CHCTeMa, MPOIECC, IKCICPUMEHT U
JPyToe.), KOTOPHIC HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaX W TO3BOJISIOT Ha OCHOBE
3HaHUH W3 3TUX MNPEIMETOB (OPMUPOBATH MPEICTABICHHE O IEJIOCTHOM HAy4YHOH KapTUHE MHpa, U
YHHBEpCaJbHbIe Yy4eOHbIC JEHCTBHs (IIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, DPETYJSITHBHBIC), KOTOpBIC
obecrieunBarOT (HOPMHPOBAHME TOTOBHOCTH K CaMOCTOSTEIHHOMY IUIAHHPOBAHUIO M OCYIICCTBICHHIO
y4eOHOMU e TeTbHOCTH.

IMo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble Jornueckne aeicTBUs:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS IPH OCBOCHHUW 3HAHWI: PacCKPHIBATH CMBICIT
XUMHUYECKHX TOHSATUH (BBIICTATh HMX XapaKTepHbIC MPHU3HAKW, YCTAaHABJIMBATH B3aWMOCBS3b C JPYTHMH
TIOHSATHUSIMH ), HCIIOJIb30BATh MOHATHUS JIJIsl OOBSCHEHHUS OTICIBHBIX (DAKTOB U SBJICHUMN, BHIOUPATh OCHOBAHUS U
KPUTEPHH JIJIs KJIACCU(PUKAIMU XMMHYECKHX BEIIECTB M XMMHYECKHX PEaKIIMid, YCTaHABIMBATh MPUYUHHO-
CIICJICTBEHHBIC CBS3M MEXIYy OOBCKTAMH H3y4YEHHS, CTPOUTH JIOTHUECKUE PACCYKICHUS (WHIYKTHBHBIC,
JIETYKTUBHBIE, IT0 AaHAJIOTHH ), JIEJIaTh BHIBOJIBI M 3aKITFOUCHUS;

yMEHHE MPUMEHSATH B MpoIlecce MO3HAHUS MOHATHUS (TIPEMETHBIE U METalpeIMETHBIC), CHMBOJIHNYECKHE
(3HaKOBBIC) MOJICIH, HCIOJb3yeMble B XHMHH, MPeoOpa3OBBIBATh MIMPOKO TMPUMECHSIEMbIE B XHUMHUU
MOJIeTIbHBIC TIPEJCTABICHUS — XUMHWYCCKUH 3HAK (CHMBOJI 3JIeMEHTA), XUMHUYecKas (OopMysia U ypaBHEHHUE
XUMHYECKOH peaKIWh — TP PEHIeHUH YIeOHO-TIO3HABATEIBHBIX 3a7ad, ¢ YYETOM 3THUX MOJCIIbHBIX
NPE/ICTaBJICHUIN BBISBIISITh U XapaKTEPU30BATh CYNICCTBEHHBIC MIPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUCCKUX
BEIIECTB U XUMHUYECKHX PEaAKIHid, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CICJCTBEHHBIC CBS3U U
MIPOTUBOPEYHS B M3yUaEMBIX TPOIECCAX U SIBICHUSX.

Ba3oBble Hcc/ie10BaTeILCKHE AeHCTBYS

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOIPOCHI B KAYeCTBE WMHCTPYMEHTA IO3HAHMsS, a TaKKe B
Ka4eCTBE OCHOBBI JUIsl YOPMUPOBAHHSI THITIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MIPHOOPETEHUE ONBITA 10 IUIAHUPOBAHUIO, OPTAHU3AINN U MTPOBEJICHUIO YUYCHHUECKUX IKCIICPUMEHTOB,
yMEHHE HaOII0AaTh 3a XOJA0M IPOIecca, CAaMOCTOSTEIBLHO MPOTHO3UPOBATH €ro Pe3yJbTaT, GOopMYIHPOBAThH
00001IeHNsT ¥ BBIBOJBI 1O pe3yJbTaTaM MPOBEACHHOTO ONBITA, HCCICJOBAHHS, COCTABIATH OTYET O
IpoJIeTIaHHOM padoTe.
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PabGora ¢ unopmanmeii:

yMEHHE BBIOMpATh, aHAIM3MPOBATH U HHTEPIPETUPOBATH MH(POPMALMIO PA3IUYHBIX BHUIOB U (HOpM
IPEJICTaBICHUS, MOJIYYaeMyl0 M3 Pa3HbIX HCTOYHMKOB (HAy4HO-NONYJISIpHAsl JMUTEpaTypa XUMHUYECKOIO
COJIepKaHus, CIpPaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KPUTUYECKH OLEHHBATH MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSTh pa3jiduyHble METOIbl U 3allpochl MpH MOUCKEe H 0TOope uHbOpMalUuu Hu
COOTBETCTBYIOIIUX [JaHHBIX, HEOOXOIWUMBIX JUISI BBIIOJHEHHUS YYEOHBIX UM TIO3HABATENIBHBIX 33134
OTIpeNIeIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B 00JIACTH MCIIOJIb30BaHMS HH()OPMAITIOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI, OBIaJeHUEe KyJIbTYpOW aKTUBHOTO MHCIIOJNIB30BAHMUS PA3JIMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (QOpMy MpeacTaBieHUs HWHGOPMAlUU U WIUIIOCTPUPOBATH
pelaeMple 3a/1a41 HECIIOKHBIMU CXEMaMH, THarpaMMaMu, IpyruMu GopMaMu TpapuKi U UX KOMOWHAIUAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3MPOBATH B IPOLECCe YUYEOHOH M HMCCIIEeNOBATENbCKON IEATEIbHOCTH
UHGOPMAIIMI0O O BIUSHUU TMPOMBIIUIEHHOCTH, CEIbCKOTO XO3SiCTBA W TPAHCIOpPTAa Ha COCTOSHUE
OKpYXKAaroIIei MPUPOAHOIN Cpebl.

KoMMmyHukaTHBHBIEC yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHS 3a/1aBaTh BOMPOCHI (B XOJI€ AMAJIOra M (MJIHM) ITUCKYCCHH) 1O CYIIECTBY OOCYXTaeMOW TEMBI,
(dbopMyIHUpOBaTh CBOU MPEAJIOKEHUS OTHOCUTENIBHO BBIITOJIHEHUS IPEIOKEHHON 3a/1a4u;

YMEHHS TPEICTaBIATh TMOJYYEHHBbIE pe3ylbTaThl IM03HABATEIbHOW EATEIBHOCTH B YCTHBIX H
NUCBbMEHHBIX TEKCTaX; JejaTh IPE3CHTALUI0 pPE3yJbTaTOB BBIOJHEHUS XHMHYECKOTO HSKCIEpPUMEHTa
(;1abopaTtopHOTro OIbITa, TA0OPATOPHON PAOOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

yMEHHS Y4eOHOTO COTpPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW TMO3HABaTEIIbHOM W
UCCJIEIOBATENILCKOM JESITeNbHOCTH TPU PEIICHWH BO3HUKAIOIIUX MpoOJieM Ha OCHOBEe Y4€Ta OOIIMX
MHTEPECOB U COTJIacOBaHUs MO3UIMI (00CyX1eHUsl, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICHCTBHI, ONpe/iesieHne KPUTEPUEB IO OIICHKE Ka4eCTBA BBIIIOJHEHHOW pabOTHI U IpyTHeE).

PerynsiTuBHbIC yHUBepCaJIbHbIC y4eOHbIE 1efiCTBUS:

YMEHHE CaMOCTOATEIBHO  ONPENENATh LEIM  JEATENbHOCTH, IUIAaHUPOBaTh, OCYILIECTBIIATH,
KOHTPOJIUPOBaTb W MpPU HEOOXOJAMMOCTH KOPPEKTUPOBAaTh CBOIO JI€ATENbHOCTh, BBIOMpATh Haubosee
s pexTuBHBIE CIMOCOOBI PEIICHHs] YUYeOHBIX M TMO3HABATENBHBIX 3aJ]1a4, CAMOCTOSITEIBLHO COCTaBJISTH WM
KOPPEKTUPOBAaTh MPEIIOKEHHBIM aIrOPUTM JEHCTBUM TPHU BBITOJIHEHUHM 3aJaHUM C YYETOM MOJIyYEHUS
HOBBIX 3HaHUH 00 M3yuyaeMbIX OOBEKTaX — BELIECTBAX M PEaKIUsIX, OLIEHUBATh COOTBETCTBHE IMOJIyUYEHHOIO
pe3ynbTara 3asBJIEHHOM LIeIH, YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, PeJiaraéMble B YCJIOBUU
3aJJaHuH.

HPEIMETHBIE PE3YJIbTATHBI
B cocrtaBe mpeameTHBIX pe3yibTaTOB MO OCBOCHHMIO O00S3aTEIBHOIO COAEP)KAHUS, YCTAHOBJIECHHOIO
naHHoOM (enepanpbHOM pabodeid MPOrpaMMOM, BBIIETSIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAay4YHBIC 3HAHUS,
YMEHHS U cocoObl AecTBUA, cienuduueckue s MpeaMeTHON obnactu «XUMHUS», BUBI ACSITEILHOCTU TI0
MOJTyYEHUIO0 HOBOTO 3HAHUS, €r0 WHTEPIPETAINH, MPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUeOHBIX U
HOBBIX CUTyallHUsX.
K konmy oOyuenus B 8 kJiacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)arb
c(hOpPMHUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:
® PpACKpPBIBATH CMBICII OCHOBHBIX XUMHUYECKHUX IOHSATHUNA: aTOM, MOJIEKYJa, XUMUYECKUWU DJIEMEHT,
MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJAHOPOJHAS U HEOJHOPOJIHAsA), BaJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJSIpHAsl macca,
MaccoBasi JOJS XUMHYECKOro 53JIeMEHTa B COCAMHEHHM, MOJSPHBIA 00BEM, OKCUI, KHCIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peakuus,
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KJaccu(uKalus peakUuil: peakiuy COEIUHEHHUs, PEaKUUH pa3jokKEeHUs, peakluu 3aMeLIeHHS,
peakuuu oOMEHa, 3K30- U DHIOTEPMUYECKHE PEAKLINHU, TEIUIOBOW A(P(PEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOuTanb, pajuyCc aTOMa, XMUMHUYECKasi CBS3b, IOJSApHAs U
HENoJIsIpHasl KOBAJICHTHAsl CBs3b, MOHHAs CBS3b, MOH, KaTMOH, aHUOH, pacTBOp, MaccoBas 0
BEIIeCTBA (IIPOLIEHTHAs! KOHLEHTPAIHsl) B paCTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH M HNPUMEHATh 3TH IMOHATUS NPU
OIKMCaHHUHM BEIIECTB U UX MPEBPAILECHUN;

UCITIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ui COCTaBICHHs (OpMyN BEIIECTB W YpaBHEHUH
XUMHYECKHX peakLuii;

ONpEAEATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb OKHCIEHUS
9JIEMEHTOB B OMHApHBIX COEIMHEHMSX, NPUHAIIECKHOCTh BEIIECTB K ONpEeACIEHHOMY Kiaccy
coeMHEeHUH 1o (opMyJaM, BHJ XUMHUYECKOW CBS3M (KOBAJICHTHAs M MOHHAs) B HEOPTaHUYECKHUX
COEIUHEHUSIX;

packpeiBath cMmbica [lepuoguueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATh NOHUMaHHE
HEpUOJIMYECKON 3aBHCHMOCTM CBOMCTB XUMHMUYECKHUX JJIEMEHTOB OT MX TIOJOXKEHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPAHEHHs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

ONHKCBHIBATh M XapakTepu3oBaTh TabamuHyto ¢opmy Ilepuoanueckoil CHUCTEMBI XHMHUYECKHX
AJIEMEHTOB: pa3jinyaTh MOHATUS «IJ1aBHas noArpynna (A-rpynma)» u «nobounas noxarpynna (b-
rpynmna)», Majiable U OOJbIINE MEPUObl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B TaOuule
«Ilepuoaguueckass cucremMa xumuueckux osiaemeHtoB JI. M. MenneneeBa» ¢ UYUCIOBBIMHU
XapaKTepUCTUKaMM CTPOEHHSI aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsj sipa, o0luee Yucio
AIIEKTPOHOB U PACIIPEAEICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUYECKHE 3JIEMEHTbI, HEOPraHUUECKHE BEIIECTBA, XUMUYECKUE peakluu (1o
YHCIIy U COCTAaBY yYaCTBYIOUIMX B PEAKIIMH BEILIECTB, 110 TEIIOBOMY 3P PEKTY);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHUMHYECKHE CBOMCTBA BELIECTB pA3JIMYHBIX KJIACCOB,
MOJATBEPKJ1asi OMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHMHM COOTBETCTBYIOLIUX XUMHYECKHX
peakui;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX NPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJEKYJISPHYI0 U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTa M0 (OopMylie COEIMHEHHs, MacCOBYIO JOJIO BELIecTBa B pacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIBbHON AEATEeIbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE,
00o011eHne, CHCTeMaTU3alnio, KIacCU(UKALUIO, BBISIBIEHHE NMPUYMHHO-CIEJCTBEHHBIX CBA3CH —
JUTSL U3YYEHUs CBOWCTB BEILIECTB U XMUMUYECKUX PEAKIIMi, €CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS
— HaOI0IeHNEe, U3MEpPEHNE, MOIETUPOBAaHNE, SKCIIEPUMEHT (PealibHbII U MBICICHHBIN);

CJIeZIOBaTh IMpaBWJIaM II0JIb30BAHUS XUMHUYECKOW MOCYNOM M J1abopaTOpHBIM 00OpYZOBaHUEM, a
TaKXe IMpaBUjaM OOpallleHHUs] ¢ BEIIECTBAMH B COOTBETCTBMU C MHCTPYKLHUSMH I10 BBIITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB 110 TOJYYEHHI0 M COOHMpAaHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJla W KHCJIOpOJa), TMPUTOTOBICHUIO PACTBOPOB C OMPEAEIEHHON MacCOBOW JoJeH
pacTBOPEHHOIO  BELIECTBA, IUJIAHUPOBATh U  TMPOBOJAUTH XHUMHMUYECKHE HKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB ILEIOYEH U KUCIOT C MMOMOIIBIO HHAUKATOPOB (JJaKMycC, peHondranenH,
METHUJIOPAHXK U APYTHE).
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K konmy oOyuenus B 9 kJjiacce MpeaMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)arb
c(OPMHPOBAHHOCTh Y 00yUAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUUYECKUX MOHITUN: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, IPOCTOE BEILLECTBO, CII0)KHOE BEILECTBO, BAJIEHTHOCTb, IEKTPOOTPHULIATEIBHOCTD,
CTETEHb OKHCICHHS, XUMUYECKasl PEaKIMs, XUMUYECKasl CBSA3b, TEIUIOBON A(PPEKT peakiuu, MOJb,
MOJISIPHBIH 00BEM, PacTBOP, NMEKTPOIMUTHI, HEIIEKTPOIUTHI, JIEKTPOJIUTHUECKAs IUCCOLMALNS,
peakuMu MOHHOTO OOMEHa, KaTalau3aTrop, XMMHUYECKOe paBHOBecHe, oOpaTHMble U HeoOpaTHMble
peaxKuy, OKMCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTAaHOBJICHHE, aIOTPOIUs, aM(pOTEpPHOCTh, XUMHUECKas CBA3b (KOBaJCHTHAs, WOHHA,
METaJUInYecKast), KpUcTaJuIndeckas pelérka, KOppo3us METajuIoB, CIUIABbI, CKOPOCTh XMMUYECKOH
peakuuu, npeaenpHo nomycrtumas konuenrpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKMX NOHATUA WM HNPUMEHSATH ATH IMOHATHUS MpU
ONMCAHUU BEUIECTB U UX NIPEBPALLECHUI;

UCTIOJIB30BAaTh XUMHUYECKYI0 CHUMBOJIHKY Ui COCTaBleHHs (OpMyN BEIIECTB W YpaBHEHUH
XMMHYECKHUX PEaKIIN;

ONpEAENATh BAJIEHTHOCTb M CTENEHb OKHUCIECHHUS XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COEIAMHEHUH IO
dopMysiaM, BHJI XHMUYECKOW CBSI3M (KOBAJIEHTHAs, MOHHAs, METAJUIMUECKas) B HEOPraHMUYECKUX
COCIMHEHUX, 3apsA] HMOHA MO XMMHUYECKOH (opmyiie, xapakTep cpeabl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COEAMHEHUN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;
packpeiBaTh cMmbichn Ilepuogmueckoro 3akona /[[. WM. MeHngeneeBa W JIEMOHCTPUPOBATH €rO
NOHUMAaHME: ONUCHIBATh M XapakTepu3oBaTh TabnuuHylo ¢opmy Ilepuonuueckoil cucrembl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh IOHATUSA «TJIaBHasg mnoArpynna (A-rpymnma)» U «1mododHast
noarpynna (b-rpynma)», manbsle u OosibliMe NEPUOABI, COOTHOCUTH OOO3HAUEHUs, KOTOpHIE
UMEIOTCd B TEpPUOAMYECKON TaOiuie, C YHCIOBBIMM XapaKTEpUCTHKAMHU CTPOEHHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sJipa, 00Ilee YUCIO MIEKTPOHOB U paclpeeseHne X 1o
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHMU CBOMICTB 3JIEMEHTOB U MX
COEIMHEHUH B Mpezenax MajblX MEPUOJIOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHS UX aTOMOB;
KJIaccu(pUIUPOBaTh XUMHUYECKUE JIEMEHThI, HEOPIraHUYECKHE BEIECTBA, XUMHUUECKUE peakiu (110
YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAaKIUU BELIECTB, MO TEIUIOBOMY 3(PQEeKTy, MO0 HU3MEHEHUIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX HJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U crneuu(puyYeckue XUMHUECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEILLECTB, MOATBEPXkAAs OMHCAHME IPUMEpPAMU MOJEKYJSPHBIX U HMOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

COCTaBJISITh YPaBHEHUS DJIEKTPOJIUTHUECKON JMCCOIMAIMM KHUCIOT, IIeouel M COJIel, MOJHbIE U
COKpallIEHHbIE YpaBHEHUS peaklUii HMOHHOTO OOMEHa, ypaBHEHHUS peaklMi, MOATBEP>KIAOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3JIIMYHBIX KIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHUI MOCPEACTBOM COCTABJICHHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINi;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTH IPOTEKaHUs
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUNCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYI0 U MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO DJIEeMEHTa Mo (opMylie COEIMHEHHs, MacCOBYIO JOJIO BELIecTBa B pacTBOpE,
IIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOU peaKlvi;
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coO0IaTh TpaBUia TMOJIB30BAHUS XHUMHYECKOW TOCYIION M JIabOpaTOpHBIM OOOpYyIOBaHUEM, a
TaKXe TNpaBWiIa OOpalICHUs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMH TIO BBITIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB [0 IOJYYEHUI0 M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKucIIoro rasa);

MPOBOJNTH PEAKIIMH, TOATBEPKIAIONINE KAaUeCTBEHHBIM COCTAB PAa3UYHBIX BEIIESCTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOPUA-, OpOMUJI-, HOU-, KapOoHaT-, pocdar-, cHImKar-, Cyabhar-, THAPOKCU-
WOHBI, KATHOHBI aMMOHHUS U MOHBI M3YYCHHBIX METAIUIOB, MPUCYTCTBYIOIINE B BOAHBIX PAacTBOPAX
HEOPraHMYECKUX BEIICCTB;

NPUMEHSITh OCHOBHBIC OINEPAIlMM MBICIUTEIBHOW NIESTEIFHOCTH — aHAlM3 U CHUHTE3, CpaBHEHHE,
0000IIeHNE, CHCTEMATU3aIlIO, BBISBICHHE NPHYNHHO-CICACTBEHHBIX CBS3€H — JUIS HM3Y4YCHHUS
CBOWCTB BEIICCTB M XUMHYECKUX pEaKIUi, €CTECTBCHHO-HAyYHbIC METOJbl IMO3HAHHS —
HaOII0/IeHUE, M3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC

Ne KoanyecTBo yacoB
DyeKTpoHHBIE (HH(PPOBLIE)
n/n HaumeHnoBanue pa3aejaoB M TEM IPOrpaMmabl KO]—[TpO_]‘[])H],]e HpaKanecxne
Bcero o0pa3oBaTeJIbHbIE PeCypChl
padoThI padoThI

Paznen 1. [lepBoHayajibHble XUMHUYECKHE TOHSITHS

11 Xumust — BakHas 00JIACTh €CTECTBOIHAHUSA U TPAKTHYECKON 5 5 Bubmmorexa IIOK
' JIeSITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
bubanoreka [JOK
12 B 15 1
CHICCTRA T XUMITCCIE peardiim https://m.edsoo.ru/7f41837¢c
Hroro no pasgeny 20
Pa3pnen 2. BaskHeiilue npeacTaBuTeId HEOPraHMYeCKUX BelleCTB
bubanoreka [JOK
21 B LK ! § 6
O3AYX. RHCTOPOX. LIOWATHE 05 OKCHAax https://m.edsoo.ru/7f41837¢
bubamorexa [TOK
2.2 B LI 1
OROPOA. LIOHATHE © RHCIIOTAX M COMAX 8 https://m.edsoo.ru/7f41837¢c
bub. OK
2.3 Boma. PactBopsr. [ToHsATHE 00 OCHOBaHUSX 5 1 1 htlj[Ip::I;I/(r:.GeI;Z(gf).ru 17£41837¢
bubarorexa [TOK
24 i 11 1 1
OCHOBHBIE KJTaCCHI HCOPTAaHMYESCKUX COCAUHCHHM https://m.edsoo.ru/7f41837¢
Hroro mo pazaery 30

Pa3nea 3. Ilepuoanyecknii 3akon u Ilepnoguyeckast cucreMa xumudeckux iemMeHToB JI. M. MengeineeBa. CTpoeHune aToMoB. XHMH4YeCKas CBA3b.
OKHCINTENHHO-BOCCTAHOBUTEbHbIE PEAKIIUH

31 Ilepuonuueckuii 3akoH u Ilepuoguueckas cucreMa XUMUYECKUX 7 Bu6mmorexa [IOK
' anementoB JI. . Menneneesa. CtpoeHue aroma https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKUCITUTEIHLHO-BOCCTAHOBUTEIHHBIC 8 1 Bbubaunorexa [IOK
' peakuun https://m.edsoo.ru/7f41837¢c
Hroro mo paznery 15 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
Peseperoe Bpemst 3 bubmmotreka [{OK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5



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

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne (uudgposbie)
HaumeHoBaHuUe pa3ieioB U TeM MPOTrPaMMbl Konrpoasusie IIpakruueckue
n/n Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [ToBTOpeHnue u yrimyOiaeHre 3HaHUH OCHOBHBIX 5 1 bubnuoreka [IOK
' pasnenos Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 BHCHI\ieHTO]? VIA?r nirbl. Cepa u eé 6 bubmmorexa LIOK
' py - ~CP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubnmorexa LHOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX Bt OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommoreka I

erMHI/Iﬁ 1 UX COCIUHECHU S

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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Hroro mo pazneny 25
Pa3gen 3. MeTaJJILI M BX COETUHEHU ST
. bubnnorexa [JOK
A 4
3 Obmue cBofcTBa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerrecTBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpemst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

DyIeKTPOHHbBIE N (POBBIE

Ne Hara
wn Tema ypoxka Beero Komtposusie L — S — o0pa3oBaTebHbIE
padoThI padoThI pecypchbl
1 IIpenmet xumuu. Ponb XUMUM B XKU3HU YelloBeKa. Tena u 1 butmmoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 ITousaTue o MeToAax MO3HAHUS B XUMHUU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
IIpaktudeckas padora Ne 1 «[IpaBuna paboTs! B
3 n§6opaTopm/1 HpanéMbl o6paui)eHns{ c l;216opaT01:)HI)IM 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEM»
4 Yucreie BemecTBa U cMecu. CriocoObl pas/ielieHus: cMecei 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d26ca
5 [Ipaktnueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 bu6immoreka [IOK
HpUMEpe OYUCTKU TIOBAPSHHO COIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI ¥ MOJIEKYJTBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XVMUYECKHE IeMEHThI. 3HAKU (CHMBOJIBI) XUMHUECKUX 1 bubmmnoreka [IOK
9JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie 1 crOKHBIE BElecTBa 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTABA BEIIECTB. XUMHUUECKas 1 bubamnoreka [HOK
(hopmyiaa. BaleHTHOCTS ATOMOB XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocHTenbHas aToMHas Macca. OTHOCHUTETbHAS bu6nmoreka IJOK
11 1
MOJIEKYJIsIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas g0 XUMHYECKOT'0 DJIEMEHTA B COSIMHEHUH 1 bubmorexa HOK

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
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bubmmoreka [HOK
13 KonuuectBo BeniectBa. Monbs. MossipHas Macca https://m.e dS(I)_E).ru 1005230
14 DuU3NUeCKUEe U XUMUYECKUE SABICHUS. X UMUUYECKast butmuoreka [IOK
peaxims https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yCIOBUS NPOTCKAHUS XUMHUYCCKUX PEAKITHIA bubmmorexa LIOK
https://m.edsoo.ru/ff0d3al6
16 3aK0H COXPaHECHHSI MACCHI BEIIECTB. XHUMHYCCKIEC bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruncieHus KoaudyecTBa, MacChl BEIIECTBA 10 bubmunorexa LIOK
yYpaBHEHHSM XHMHYCCKHX PEAKIHi https://m.edsoo.ru/ff0d5708
18 Kaccudukarus XuMUIeCKUX peaknnii (CoeTnHeHMS, bubmmoreka [HOK
Ppas3oKeHusl, 3aMeIeHHs, OOMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — Y4YEHBIA-PHIUKIIONEIUCT. bubmmoreka [HOK
O00011IeHNE U CUCTEMATH3aLUs] 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel mo Teme «Berecta u bubanoreka LIOK
XUMHUYECKHE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bos3nyx — cmecs razos. Cocras Boznyxa. Kucnopog — Bbubnmnorexa [JOK
3JIEMEHT U MPOCTOE BeriecTBO. O30H https://m.edsoo.ru/ff0d448e
99 ®uznvecKkre 1 XMMHUIEeCKHe CBOMCTBA KUCIOpOAa bubanoreka LIOK
(peaxtm okucieHus, ropenue). ITousTre 06 okcHaax https://m.edsoo.ru/ff0d4614
93 CriocoObI MOJTydeHHs KUCIIOPOIa B JIA00OpaTOpUu U Bubaunoreka [IOK
HPOMBIIIIEHHOCTH. [IpuMeHeHne Kuciopoaa https://m.edsoo.ru/ff0d497a
TemnoBoi i
| e e ool e, o
SHIOTEPMHHECKHX PEAKIIAX https://m.edsoo.ru/ff0d4790
25 TorumBo (HedTh, yrois 1 MeTaH). 3arps3HEeHHE BO31yXa, Bbubimmoreka [IOK
CIIOCOOBI €T0 MPeIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktnueckas padora Ne 3 mo Teme «Ilonmydenue u Bbu6immoreka LIOK
cobupaHue KUCITOPOIa, H3yIEeHHE er0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 Bomopon — aneMeHT u mpocToe BemecTBo. HaxoxaeHue bubmmoreka [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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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B TIPUPOJIE https://m.edsoo.ru/ff0d4dd0

28 dusnyeckre U XUMUIECKUE CBOMCTBA BOIOPOA. bubmoreka [{OK
[Mpumenenue Bomopona https://m.edsoo.ru/ff0d4ddo

29 [MoHsATHE O KHCIOTAX H CONAX bubmoreica LIOK
https://m.edsoo.ru/ff0d50d2

30 Crioco0bI TToy4YeHUsI BOAOPOa B 1a00paTopuu bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

31 IIpakTudeckas padora Ne 4 mo Teme «HOIIy‘I@HPIG " bubmmnoreka [HOK
cobupaHue BOJOPOa, H3yUIEHHE €r0 CBOHCTBY https://m.edsoo.ru/ff0d4f42
32 MounsipHblit 006E€M Ta30B. 3aKOH ABOTaApO ﬁ;:g:;l/(;;i;asgﬁﬁl 005426

33 Brrurcnenus 00p€Ma, KOIMYECTBA BEIIECTBA T'a3a IO €ro bubnmoreka IJOK
H3BECTHOMY KOJIMYECTBY BEIECTBA WA 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenust o0bEMOB ra3oB 10 YPaBHEHHIO PEAKIUH Ha bubmmoreka [HOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIICHHI Ta30B https://m.edsoo.ru/ff0d5708

35 dusnyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa HOK
https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsiTHEe 00 MHAMKATOPAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d59e2

37 Bopna kak pactBopuresib. HachlllleHHbIE 1 HEHACHIIIIEHHbBIE bub6mmoreka [IOK
pacTBopbl. MaccoBast I0JIs BEMIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40

| s e
PACTEOPEHHOTO BELECTER» https://m.edsoo.ru/ff0d5eba

39 Kontponbnas padora Ne2 o teme «Kucnopon. Bogopo. bu6mmotexa [{OK
Bogma» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocras, KnaccupuKalys, HOMEHKIATypa bubmmorexa LIOK
https://m.edsoo.ru/ff0d664e

a1 [Tonydenne u XuMHUECKHE CBONCTBA KUCIIOTHBIX, Bbu6immoreka LIOK

OCHOBHBIX M aM()OTEPHBIX OKCHIIOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d664e
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42 OcHoBaHUSA: cOCTaB, Kiaccu(rKanms, HOMEHKIATypa BH6H_HOTeKa oK
https://m.edsoo.ru/ff0d67ca
43 IlonyuyeHnue u XUMHUYECKHE CBOMCTBA OCHOBaHUIl bubmoreica LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuukanisi, HOMEHKIATypa bubmoreia LIOK
https://m.edsoo.ru/ff0dfee2
45 [TomrydeHnne 1 XUMHUYECKHE CBOWCTBA KUCIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeaHue): HOMEHKIIATypa, CIOCOOBI MOTyYeHUs, Bubanoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 E(iiigiqugizniiiﬁiiﬁai rII)z Teelxl/[{: iOCHOBHI)Ie KJIaCChI bubmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
HEOPTraHMYECKUX COCTUHCHHI»
48 I'eneTnueckas CBsI3b MEXKIY KJIACCAMHM HEOPTaHUYECKUX Bu6mmoreka [IOK
COEIMHEHUI https://m.edsoo.ru/00ad9a50
49 O0o00uieHne U crucTeMaTU3alys 3HAHAN bubmorexa LIOK
https://m.edsoo.ru/00ad9ch2
50 KontponbHas padota Ne3 o Teme "OCHOBHBIE KJIACCHI bubanoreka LIOK
HEOPraHHYECKUX COCTUHEHHI" https://m.edsoo.ru/00ad9ela
51 [TepBbie NOMBITKN KIACCH(DUKAITUN XHMUIECKUX bubanoreka LIOK
351eMeHTOB. [TOHSTHE O TPyIIax CXOAHBIX JICMEHTOB https://m.edsoo.ru/00ad9ffa
59 Ilepuoanueckuii 3akoH u [lepuoanueckas cucrema bu6imoreka [IOK
xuMudeckux sementos JI. . MengeneeBa https://m.edsoo.ru/00ada52¢c
53 Ileprozs!, rpymel, HOATPYIIIEI BH6H_HOTeKa LoK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30TOIBI ﬁggsﬁlldl(r);i;asﬁ)(.)rﬁ/ 00ada342
55 CtpoeHue 3MeKTPOHHBIX 000JI0UYEK aTOMOB JJIEMEHTOB bubnmnoreka [HOK
Iepuomuueckoii cucremsr 1. . Menneneea https://m.edsoo.ru/00ada6bc
56 XapaKTeprucTHKa XUMUIECKOTO 3JIEMEHTA TI0 €T bubmmoreka [JOK



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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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nosnoxenuto B [lepunonuueckoit cucreme /1. 1.
Mengeneena

3HaueHue Hepnonnqecxoro 3aKOHa AJId pa3sBUTHUA HAYKH U

https://m.edsoo.ru/00ada824

. bub6mmoreka [JOK
57 npakTtuku. . . MeHnneneeB — y4€HbIH, megaror u 1 https://m.eds00.ru/00adagee
TpaXkJIaHUH
58 DIIEKTPOOTPHUIIATEIIPHOCTh aTOMOB XUMHUIECKUX 1 bubmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa LIOK
>9 Horiast XUMIHIeckas Cossh ! https://m.edsoo.ru/00adac34
60 K B 1 bubnmoreka IJOK
OBaJICHTHAsI ITOJIAPHAs XUMHUUECKasl CBS3b https://m.edsoo.ru/00adaabs
61 KoBanentHas HenossipHas XUMUYeCKast CBA3b 1 bubmorexa LIOK
p https://m.edsoo.ru/00adaab9
bubmunorexa LIOK
2 1
y Crenetth OkuCICHis https://m.edsoo.ru/00adae28
63 Ox B 1 butmmoreka [IOK
HCITMTEIbHO-BOCCTAHOBUTEIILHBIC PEaKIHH https://m.eds00.ru/00adb076
64 OKHUCIUTENTN U BOCCTAaHOBUTEIH 1 bubmioreia LIOK
https://m.edsoo.ru/00adb076
65 KontponbHas pabora Ne4 o Teme «CTpoeHHe aToma. 1 bubanoreka LIOK
XuMudeckas CBA3bY https://m.edsoo.ru/00adb486
bu6 OK
66 PesepHblil ypok. O6001IeHNEe U cUCTEMaTU3aHsl 3HAHUN 1 hgp::jll(r):l.eel;asg).ru 100adb33c
N . bubmuoreka [IOK
67 PesepeHbliil ypok. O6001IeHNE U cCHCTEMAaTU3aLHsI 3HAHUN 1 https://m.eds00.ru/00ad9ch2
butmmoreka [IOK
P i . i 1
68 e3epBHBIN ypok. O000IEHHE U CUCTEMATH3aIINs 3HAHHIH https://m.edsoo.ru/ff0d61ch
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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
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INOYPOYHOE INMTIAHUPOBAHMHE 9 KJIACC

Ne KosnyecTBO 4acon
Tema ypoka KonTpoabsHbie IpakTHyeckne 3ﬂeKTp0HHHe unq)pOBble
n Beero P P Hara o0pa3oBaTeJIbHbIE PECYPChI
/ padoThI pa6oTsI
n
1 [Tepunonnueckuii 3axoH. [lepuonnyeckas cucreMa XUMHUYECKUX 1 bubamoreka [HOK
snementos [I. 1. Meneneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MECHECHUN CBONCTB XMMHYECKUX JIEMEHTOB 1 Bbubanoreka [HOK
MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMUECKUX BEIIECTB 1 bubmoreta LIOK
https://m.edsoo.ru/00adb7e2
4 Buapl XumuuecKko# CBSI3U U TUIIBI KPUCTAIUINYECKUX PEIIETOK 1 bubmoreta LIOK
https://m.edsoo.ru/00adbac6
5 KontposnbHas pabora Nel o reme «IloBTopeHue u yriryoieHue 1 1
3HAaHUH OCHOBHBIX Pa3/eioB Kypca § Kiiaccay
6 Knaccudukanms XuMUIeCKUX peakini 10 pa3TnIHBIM 1 bu6imoreka [IOK
npU3HaKaM https://m.edsoo.ru/00adbch0
7 [onsTue o ckopocT xuMH4Yeckoi peakiuu. [Tonsrue o 1 bubanoreka [HOK
TOMOTEHHBIX U TEeTEPOrCHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
ITonsiTHE O XMMUYECKOM paBHOBECHH. PaKTOPBHI, BIMSIOIINE HA
8 CKOPOCTh XMMHUYECKOU peI:;lKI_II/II/I u HOJ‘IO)KGHI/IE XI/IMI/I‘leCIIj(l)FO 1 bubamoreta LIOK
paBHOBeCHS https://m.edsoo.ru/00adc28c
9 OKHCINTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUH 1 bubamoreta LIOK
https://m.edsoo.ru/00adcade
10 Teopust snexTponuTrdeckoi auccounanuu. CuiabHbIe U cialdbie 1 Bbu6imoreka [IOK
ANEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Nonnble ypaBHEHHS peakvi 1 bubmoreica LIOK

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
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12 XUMHYECKHE CBOMCTBA KUCJIOT M OCHOBAHUM B CBETE 1 bubmmoreka [JOK
MPEACTaBICHUI 00 MEKTPOTUTUICCKOM TUCCOIUAIN https://m.edsoo.ru/00add5d8
XuMHUECKUE CBOWCTBA COJIEH B CBETE MPEACTaBICHUN 00 Bu6mmoreka LIOK

13 . 1
DIIEKTPOJINTHYECKOM TUCCOIMAIIH https://m.edsoo.ru/00add8b2

14 [lonstue o runponuse conent 1 bubmoreia LIOK

https://m.edsoo.ru/00add9d4
. bubmmoreka [JOK

15 OG6o01IeHHE U CHCTeMATH3ALHs 3HAHUI 1 https://m.edsoo.ru/00addd12

16 [paktuueckas padota Ne 1. «Pemenune sxcneprMeHTaIbHBIX 1 Bu6mmoreka [IOK
3a1ad» https://m.edsoo.ru/00addbfa

17 KonTponbHas padora No2 mo teme «DIeKTPOTUTHYECKAS 1 bubamnoreka [HOK
Jaucconuaryst. XUMHYECKHE PEaKIii B PACTBOPax» https://m.edsoo.ru/00addecO

18 OO0mas XxapakTepUCTHKA TAIOT€HOB. XUMUYECKIE CBOICTBA Ha 1 bubmmoreka [HOK
npuMepe xjiopa https://m.edsoo.ru/00addfe2

19 Xnoposoaopos. CosstHast KHCIOTa, XUMHYECKHE CBONCTBA, 1 bubnuotexa [JOK
MOJTyYeHHE, IPUMEHEHHE https://m.edsoo.ru/00ade104
[Ipaktnueckas padora Ne 2 o reme «Iloxydenue comstHOi bub6imoreka [IOK

20 o 1
KHUCIIOTBI, U3y4YCHUE €€ CBONCTBY https://m.edsoo.ru/00ade348
Brruncnenust mo ypaBHeHUSAM XUMUYECKUX PEAKIIUN, €CITH OJNH bubanoreka LHOK

21 1
U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488

bubmmoreka [IOK

22 O6mias xapakreprcTuka 31eMeHToB VIA-rpymnisl 1 https://m.edsoo.ru/00ade64a

93 Annorponnsle Mogudukanuu cepbl. Haxoxxaenue cepsl u eé 1 Bbu6immoreka [IOK
COEIMHEHNH B IPUPOJE. XUMHUIECKHUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBoaopoa, cTpoeHue, pu3ndeckre 1 XUMUIECKHE CBOICTBA 1 bubamoreta LIOK

’ ’ https://m.eds00.ru/00ade802

o5 Oxcupsl ceprl. CepHast KHCIIOTa, PU3NIECKHE U XUMUIECKHE 1 bubnmnoreka [HOK
CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28

26 XHUMHYECKHUE peaKiiy, JEKAIINe B OCHOBE POMBIIIJIEHHOTO 1 Bbu6immoreka [IOK

croco0a TOTy9IeHUST CEPHOU KHUCIIOTBL. XUMHUYIECKOE

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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3arpsi3HEHNE OKPYIKAIOIIEH Cpebl COETMHEHUSIMU CEPBI

27 Brruncnenne MaccoBOi J0IH BBIXOa MIPOAYKTa PeaKIUH 1 bubmoreia LIOK
https://m.edsoo.ru/00adec8a
OO611rast XapakTepHCTHKa 3JIeMeHTOB VA-Tpymibsl. A30T,
28 paCI;IpOCTpI;HCHIEC B IIPHPOJIC Q)Hanecm/l: }I/]I XUMHUYECKHE 1 bubmmorexa LOK
N ’ https://m.edsoo.ru/00adeea6
cBOiicTBa
29 AMMuax, ero Gpu3ndecKkre 1 XUMHUIECKHe CBOMCTBA, TIOTyICHHE 1 bubmmoreka [JOK
U IPUMEHEHHUE https://m.eds00.ru/00adf004
30 [paktuueckas padora Ne 3 o Teme «Ilomyduenue ammuaka, 1 Bu6mmoreka [IOK
U3y4YEeHHUE ero CBOMCTBY https://m.edsoo0.ru/00adf180
31 A30THast KUCIIOTa, e€ (PU3MUECKUe U XUMHUYECKUE CBOWCTRA 1 bubmiorexa LIOK
’ https://m.eds00.ru/00adf306
Hcnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B Ka4eCTBE
32 MUHEPAIBHBIX yI[06T;)eHH17L XUMHYecKoe 3arps3HeHne 1 bubmoreta LIOK
N https://m.edsoo.ru/00adf518
OKpY’KalOIeH Cpe/ibl COeTMHEHUMH a30Ta
33 Docdop. Oxcun pocdopa (V) u hochophas kucnora, 1 bu6imoreka [IOK
(bu3rYeCcKre U XUMUYECKHE CBOMCTBA, MOJyYCHHE https://m.edsoo.ru/00adf68a
Hcnonws3oBanue GochaToB B Ka4yecTBE MUHEPATBHBIX bubnuotexa [JOK
34 . . 1
ynoOpeHuii. 3arps3HeHre PUPOAHON cpelbl hocharamu https://m.edsoo.ru/00adfc20
35 Yriepoa, pacpocTpaHeHue B IPUpoOJIe, PU3NUESCKHUE U 1 bubnuotexa [IOK
XAMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriepona, ux Gpu3nueckue 1 XUMHYECKUE CBOMCTBA.
36 3KOH§FI/I3’IGCKEICII[I[)06H(€1)MH CBSI3aHHBIC C OKCHJIOM yIJIepo/ia 1 bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
(V)
. bubnmnoreka [HOK
37 YTOMBRAS KACIOTA 1 €€ oMt 1 https://m.edsoo.ru/00ae006¢c
38 [Ipaktuueckas padora Ne 4 o Teme "IlonyueHue yriekucioro 1 Bbu6immoreka [IOK
raza. KadecTBeHHasi peakiusi Ha KapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHavanbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O 1 bu6mmotexa [IOK

COCAUHCHUAX yTJICpOaa

https://m.edso0.ru/00ae054¢
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40 Kpemuuii 1 ero coequHeHUs 1 bubmiorexa LIOK
p s https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue skcriepuMeHTaIbHBIX Bu6mmoreka LIOK
41 . 1
3a1a4 110 TeMe «BakHeHIne HeMeTaIlIbl B UX COSIUHEHUS https://m.edsoo0.ru/00ae0bf2
KontponbHas padora Ne3 o teme «BakHelie HEeMETaIBI 1 bubmmoreka [{OK
42 1
UX COCTHHCHHUS https://m.edsoo.ru/00ae0e18
06 — .
TaJUTHY s CBSI3b U METAJLINY sI KPHUCTAJLIHY 51
. . . 1 P . https://m.edsoo.ru/00ael103e
pemérka. Ou3nueckre CBOWCTBA METAJIOB
XUMHUUECKUE CBOMCTBA METAJIIOB. DIEKTPOXUMHUECKHNA P bubmmoreka [HOK
44 N 1
HaINpsHKCHUI METaIIOB https://m.edso0.ru/00ae1156
. O6mire cnocoObl MOTyYeHUs MeTaﬂnczB. CrunaBel. Berurcnenus . BuGmmorexa LIOK
10 YPAaBHEHUSAM XUMUYECCKUX PEaKIIU, €CIIH OJIMH U3 PEarcHTOB
P PEAICITL, ccit on P https://m.eds00.ru/00ae1156
COJIEP)KUT MPUMECH
46 ITo € 0 Koppo3 eTajio 1 bubmmorexa LIOK
HSATH UK MET B
PP g https://m.edso0.ru/00ae1278
bubmmoreka [IOK
47 1
[l{enodntie MeTaiIEL https://m.edsoo.ru/00ae14b2
48 Okc OKC a Ka 1 bubmorexa LIOK
Wbl M TH Ul HATPHS M KaJIHsI
A P A P https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMEIBHEBIC METAUIBI — KAIBIUH U MAarHun 1 bubmmorexa LOK
H https://m.edsoo.ru/00ae15e8
50 Baxwueliye coeJMHeHNS KalbIMs 1 bubmorexa LIOK
A t https://m.edsoo0.ru/00ae15e8
51 O00011IeHNE U CHCTEMATH3aLMs 3HAHHUI 1
bub OK
52 KEcTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHeHHUS 1 thsﬁlfl(;;izasﬁ).ru 100361886
53 [Ipaktuueckas padora Ne 6 o Teme "KEctkocTh BOIBI U 1 Bbu6immoreka [IOK
MeTO/Ibl €€ yCTpaHeHus'" https://m.edsoo.ru/00aelae8
54 ATFOMAHHK 1 bubmmoreka [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00aelc64

55 Am¢oTepHbIe CBOWCTBA OKCHA U THAPOKCHAA 1 bubmoreia LIOK
p A AP A https://m.edso0.ru/00aelc64
bubmmoreka [IOK
56 Keneso . https://m.edsoo.ru/00ae1d86
bubmmoreka [JOK
7 I 1] 1
5 Oxcupl, ruapokcuabl u conu xxenesa (1) u xemesa (1) https://m.eds00.ru/00ae35¢6
58 O00011IeHIE U CUCTEMATU3ALMS 3HAHUI 1
59 [IpakTidaeckas padora Ne 7. Permenne sxcriepuMeHTaTbHBIX 1 bubmmoreka [HOK
3a71a4 110 Teme «BaxHeHlIme MeTauibl U UX COEIUHEHUSD) https://m.edso0.ru/00ae3de8
g | ommom o esemn o et mom |
P 8 . Aep P ) https://m.edsoo.ru/00ae1750
BeIuncneHust MaccoBOM JTOMH BBIX0Ja MPOAYKTA PEaKIUU
61 O00011IeHIE U CUCTEMATU3ALMS 3HAHUI 1
62 Konrtponbnas padora Ne4 o teme «Baxuelmye MeTauibl 1 UX 1
COEIHEHU»
63 BemecTBa 1 MaTepuaibl B IIOBCEAHEBHON KU3HU YEJIOBEKA 1 bubmorexa HOK
H p A https://m.edsoo.ru/00ae3f50
64 X €CKO€ 3arpsisHEHNE OKPYIKaIOIIEH cpe 1 bubmorexa [IOK
AMUY TPA3HEHU 371 bl
p Py tHiet epelt https://m.edsoo.ru/00ae4270
65 Ponb XxuMHH B peLIEHNH SKOJIOTHYECKHUX ITPOOIEM 1 bubmorexa HOK
p P https://m.edsoo.ru/00ae4270
buo OK
66 PesepBHbiii ypok. O000IICHHE U CHCTEMAaTH3aIHsl 3HAHUH 1 hgpSJ,I:I;I/(r)T:.eeI;aS(I)lo.ru 100ae0d0a
buo OK
67 Pesepsuslii ypok. O0001IeHNE U CHCTEMATU3AIHS 3HAHUN 1 hgpgf;?;iiilru 100adb33c
68 P BHBIH k. O00011IeHIE U cHCTEMAaTH3alMUs 3HAHUI 1 bubmorexa HOK
eep YPOIK- LIOODUICHIE 1 CHCTe At s https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

29

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA
Xumus: 8-i kimacc: 0a30BbI YPOBEHB: YUEOHUK; S-¢ u3anue, nepepadoranHoe, 8 kinacc/ I'abpuensa
0.C., Octpoymos WN.T"., Cnagkos C.A. AkimonepHoe o6miectBo «M3mparensctBo «IIpocBemienne»
Xumus: 9-if kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-¢ U3nanue, nepepadorannoe, 9 kinace/ ['abpuensu
0.C., OctpoymoB N.I"., CmankoB C.A. AxkuronepHoe o6mectBo «M3marenbctBo «IIpocBemennes
["a6puensu O. C. Xumust. Terpaap s 1a00paTOPHBIX ONBITOB U MTPAKTUYECKHUX PaboT. 8 Kiracc:
yaeOHoe rmocodue [t 001eodpazoBaTenbHbix opranuzamuii / C. ['abpuensn, W. B. Akcénosa, 1. T
OctpoymoB. — M.: IIpoceemenne, 2022
Ia6puensu O. C. Xumust. Pabouas Terpanp. 8 kinace: yueOHOE Tocooue ist 001eo0pa3oBaTeIbHBIX
opraam3anuii / O. C. I'abpuensH, C. A. Cnaakos, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2022
['abpuensn O. C. Xumust. Terpaas 1t 1a00paTOPHBIX OMBITOB M MPAKTHYECKHUX paboT. 9 Kitacc :
yuebHoe rnocobue ains obmeodpazoBaTenbHbix opranuzanuii /O. C. 'abpuensn, U. B. Akcénona, 1. I'.
OctpoymoB. — M.: [Ipocsemienue, 2023
[Nabpuensan O. C. Xumus. Pabouas Tetpanp. 9 kinacc : yuebHoe nmocobue ais o011eo0pa3oBaTesIbHbIX

opranmzaruii / O. C. I'abpuenss, C. A. Cnaaxos, U. I'. Octpoymos. — M.: IIpoceemenne, 2023

METOAUYECKUE MATEPHUAJIbI IJIS1 YYUTEJISL
[Na6puensu O. C. Xumus. Metoaudeckoe nocodue i 8 Kiracca yaeOHOe Tocooue Jyist
oOmeoOpa3zoBarenbHbix opranuzamuii / O. C. 'abpuensH, U. B. Akcénona, U. I'. OctpoymoB. — M.:
ITpocsenienue, 2023
INa6bpuensn O. C. Xumust. COOpHHK 3a/1a4 U YIIpaXHEHUH. 8 Kinacc: yueOHoe mocoOue s

obureobpaszoBarenbHbIx opranuzanuii/ O. C. 'abpuensy, U. B. Tpury6uak M.: [Ipoceemienue, 2023
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INa6puensu O. C. Xumust. Metoaudeckoe mocoodue ajs 9 kinacca: yueo. mocooue mjs
obmieoOpazoBarenbHbix opranusanuii / O. C. 'abpuensa, U. B. Axcénosa, U. I'. OctpoymoB. — M.:
[Ipoceemenue, 2023
INa6puensa O. C. Xumus. COOpHUK 3a/1a4 U yIpaXHEHHH. 9 Kitace : yaeOHoe mocobue ais

obmeobpazoBarenbHbIx opranuzanuii/ O. C. 'abpuensn, U. B. Tpury6uak. M.: [Ipocsemenue, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/ TToptan coepXUT HHTEPAKTHUBHBIC YPOKH 110 BCEMY HIKOJIbHOMY Kypey ¢ 1 mo 11
kinacc. Jlyist yuurerieit Ha caifTe OArOTOBIICH OOLMIMPHBIN CIIMCOK JAUIAKTHYECKUX M METOINIECKHX
MaTepHaoB.

https://www.yaklass.ru/ Buaeoypoku u TpeHa)xepbl o XMMHUH. MOXKHO CO3/1aBaTh CBOM TECTHI,
KOHTPOJIbHBIC U TPOBEPOYHBIC PAOOTHI, HCIIOJIB3Ys BOIPOCHI U3 UMEOIIEHCs 0a3bl. ParmoHaibHbIe
METO/IbI IPOBEPKU M OICHUBAHUSI yUAIIIUXCSL.
https://media.prosv.ru/ becriaTHblii TOCTYI K 3JICKTPOHHBIM BEPCHUSIM y4EOHO-METOIMUSCKUX
KOMIUTIEKCOB, BXosIuX B deepasibHblii iepeueHb. JJocTynm pacpocTpaHseTcs Ha y4eOHUKH U
CreUaabHbIe TPEHAXKEPHI st OTPAOOTKH U 3aKPEIUICHHS MOTyYeHHbIX 3HaHui. [Ipu 3ToM 1715t paboThI

¢ yueOHMKaMH He TpeOyeTcsi HHTEpHET.



