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IHHOACHUTEJ/IBHASA 3AIIUCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs COCTaBI€HA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MNpOrpaMMBl OCHOBHOTO OOLIETO
oOpazoBanus, npenctasieHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepanbHON paboueil mporpamMMel
BOCIIUTAHUS M ¢ YYETOM KOHICTIUH MPENoJaBaHusl y4eOHOro npeaMeTa «XUMUs» B 00pa30oBaTENbHBIX
opranuzanusx Poccuiickon denepanumu.

[TporpaMma mo XxuMuK Ja€T MPEACTABICHUE O 1ETIX, O0IIeH cTpaTeruu 00ydeHHsl, BOCIIUTAHHUS H
pasBUTHSL O0YYAIOIIUXCSl CPEICTBAMH y4eOHOTO MHpeAMeTa, yCTaHAaBIMBAET 00s3aTElNbHOE MPEeIMETHOE
coJiep)KaHue, MpeayCMaTpUBaeT pacIpeesieHHe €ro Mo KjiaccaM U CTPYKTYpUpOBaHME MO pas3lienaM U
TéMaM TMpOrpaMMbl IO XHMMHH, ONpPEIENAET KOJUYECTBEHHBIE M KayeCTBEHHBIE XapaKTEPHUCTUKU
COJIEp)KaHus, PEKOMEHYEMYIO IOCJIEA0BATEIbHOCTh M3YYEHHS XMMHUU C YYETOM MEXIPEIMETHBIX U
BHYTPUINPEAMETHBIX CBS3€H, JIOTHKK y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarommxcs,
ofpeJiesisieT BO3MOKHOCTH MpeaMeTa JJIsl pealn3aliu TpeOOBaHHU K pe3yjbTaTaM OCBOSHHS OCHOBHOM
o0pa3oBaTelbHON MporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takke TpeOOBaHUN K
pe3yiabTaTamM 06y‘ICHI/Iﬂ XMMUHU Ha YPOBHE HCHGI\/'I HU3y4YCHHA NpeIMETa MU OCHOBHBIX BHUIOB y‘IC6HO-
MO3HABATEIBFHOM JIESTETHbHOCTH 00YYalOUIerocs IO OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWEe XWMHH CIYXHUT OCHOBOW UIsi ()OPMHPOBAHHS MHPOBO33PEHUS 00ydarolierocs, ero
NPEACTABICHU O MaTepUalbHOM EAMHCTBE MHpA, BAXKHYIO POJIb WIrparoT (GopMUpyeMble XHMHUEH
MMpEeACTaBJICHUA O B3aMMOIIPCBPAICHUAX SHEPTUU U 00 9BOJIIOIMHU BCUICCTB B IIPUPOAC, O NYTAX PCHICHUA
TJI00AIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIeTHUECKOU, MUIIICBON U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXPaHEHHS.

N3yyenune xumuu:

CHOCOOCTBYET peanu3alldl BO3MOXHOCTEH MAJsl caMOpas3BUTUS M (OPMHUPOBAHUS KYJIBTYpHI
JTUYHOCTH, e€ 00mIeil 1 (HyHKIIMOHAITBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHKE MBIIIJICHNS. K TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABBIKOB
UX CaMOCTOSATENBHOW Y4eOHOH AEATeNbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIENOBATENbCKUX YMEHMH,
HEOOXOIUMBIX KaK B IIOBCEJHEBHOM KHU3HHU, TaK U B IPOPECCHOHAIBHON 1EATEIbHOCTH;

3HaKOMHT CO CHEUM(HUKONH HAYYHOTO MBIIIJICHUS, 3aKJa/bIBa€T OCHOBBI LIEJIOCTHOTO B3MUIA[a Ha
€AMHCTBO NPHUPOJBI W YEIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalioM B (POPMUPOBAHHMH €CTECTBEHHO-
HAY4YHOU 'PaMOTHOCTH O0YYarOLINXCs;

CHoco0CTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K
NPUPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOe 00pa3oBaHUE O0YUatOLIHXCSl.

[JanHple HanpaBieHus: B 00yUYeHUHM XUMHH 00€CTIeYMBAIOTCS crieu(puKoil coaepkaHusi yueOHOro
npeaMeTa, KOTOPBIN SBISETCS MEeAarorniecky alalTHPOBAaHHBIM OTpa)KeHHEM 0a30BON HAayKH XMMHH Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0Omiero oOpa3oBaHHMsS OPHEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMHCS CHUCTEMBbl II€PBOHAYANBHBIX MOHATHH XUMHH, OCHOB HEOPraHWYECKOM XUMHH H
HEKOTOPBIX OTHAEIBHBIX 3HAUNMBIX MOHATHH OPTraHUYECKOH XUMHH.

CrpyKTypa coaepKaHusi IporpaMMBbl IO XMMUHU c(POPMUPOBaHA HA OCHOBE CHCTEMHOTO MOJIX0/1a K
eé mzydenunto. CoziepKkaHne CKIIQJBIBAETCS U3 CUCTEMBI MTOHITHHA O XMMHYECKOM 3JIEMEHTE M BEIIECTBE U
CHCTEMBI MOHATUN 0 XUMHIYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MOCIIE0BATEILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MPEICTABICHNN Pa3HOTO YPOBHS:

— a@TOMHO-MOJICKYJISIDHOTO YUCHHU KaK OCHOBEI BCETO €CTCCTBO3HAHUSA,

— Ilepuoanueckoro 3akonHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— YUC€HHA O CTPOCHUHN aTOMa U XUMHYECKOUN CBsI3U,

— TPEACTaBIEHUH 00 IMEKTPOTUTHUECKON JUCCOIHAIINY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘-IeCKI/Ie 3HaHHA pacCMaTpUBAIOTCA HA OCHOBE OMITUPUYCCKHU MMOJTYUYCHHBIX 1 OCMBICIICHHBIX
(baKToB, pa3BUBAIOTCS MTOCIIEIOBATEIILHO OT OJIHOTO YPOBHS K APYTOMY, BBITONHSISI PYHKIMH O0BSICHEHUSI
Y NPOTHO3UPOBAHUS CBOWCTB, CTPOCHMSI M BO3MOXHOCTEW MPAKTHUYECKOIO MPHUMEHEHHS M IOJyYEHHUS
N3y4acMbIX BEHICCTB.

OcBoeHne MPOrpaMMbl 10 XUMHH CHOCOOCTBYET (hOPMUPOBAHUIO NPEACTABICHUS O XUMHYECKOU
COCTaBJISIIOLIEA HayYHOM KapTHHBI MHUpa B JIOTMKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIICHUS K
Hay4YHOMY 3HAaHUIO M METOJaM IIO3HaHMs B Hayke. M3ydyeHHe XMMHUM HPOUCXOAMUT C IPUBJICUECHUEM



3HAHUH M3 paHee M3YUYCHHBIX Y4eOHBIX IpeameToB: «Okpyxkaroimuid Mupy», «buomorus. 5—7 Kiaacce» U
«®Dusuka. 7 Kiaccey.

[Ipu w3ydeHWHM XUMHH TIPOUCXOAUT (POPMUPOBAHWE 3HAHWUH OCHOB XUMHYCCKOH HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHWS, IMPAKTHUECKON IEeSITeTHhHOCTH YellOBeKa W KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOH KyNbTyphl. 3ajadya y4eOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI
XUMHAYECKUX 3HAHWH — BaXHEWIMNX (HaKTOB, IOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJOKEHUH,
JIOCTYITHBIX 00O0OIIEeHNH MHPOBO33PEHYECKOI0 XapakTepa, S3bIKa HAyKH, B MPHOOIIEHWH K HAYYHBIM
METOJaM TO3HAHWS NPHU M3YYCHHH BEIIECTB W XUMHYECKHX Peakiuii, B (OpPMHUPOBAHWUU W Pa3BUTHHU
MO3HABATENFHBIX YMEHUN M WX MPUMEHEHHH B y4eOHO-TIO3HABATEIBHON W y4eOHO-MCCIIE0BATEIhCKON
JIeSITEeIbHOCTH, OCBOCHHH TTPaBHJI 0€30MacHOTO 00paIeHns ¢ BEMIECTBAMH B IIOBCEHEBHOM JKMU3HU.

[Ipn n3ydeHnn XMMHAHA Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaXHOE 3HaUCHHE TIPHOOpenn
TaKHe IeNH, KaK:

— (QopMHpOBaHHE WHTEIUIEKTYAIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo000pa30BaHHUIO,
COTPYTHUYECTBY, CAMOCTOSITEIIbHOMY TPHHITHIO DEHICHHA, CIIOCOOHOW aJanTHpOBaThCi K OBICTPO
MEHSIOIIIMCSI YCIIOBHUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKoe TMpHOOIIeHHne oOydJamuxcs K
CaMOCTOSITETFHOW TIO3HABATENIFHOW MEATENBHOCTH, HAyYHBIM METOJaM IO3HAHUS, (OPMHUPYIOIIAM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— olecnieueHWe YCIIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHHUIO  OOYYAIOMIMMHUCS — OIBITa
pa3sHOOOpa3HOW JEATENFHOCTH, TO3HAaHUS W CAaMONO3HAHMS, KIFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMHCTGHHHﬁ), MMCIOIHNX YHUBCPCAIbHOC 3HAYCHHUE IJI PA3JIMYHBIX BUAOB ACATCIBHOCTH,

— (opmupoBanue o0mel QYHKIMOHATIBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIE
YMGHHI;'I O6’I)SICHSITI) 1 OLICHUBATH ABJICHUA OKPYXKAIOIICTO MHPA, UCII0JIb3Yys 3HAHHA U OIIBIT, IIOJTYYCHHBIC
NpY W3yYEHHH XUMHHU, PUMEHATh WX TPH PEUICHUH MPOOJIEM B MOBCEJHEBHOW >KU3HH M TPYIOBOM
JeSITeTbHOCTH;

— (¢opMupoBaHHE y OOYYAOIIUXCS TYMAaHUCTHYCCKUX OTHOIICHWH, MOHHUMAHUS IICHHOCTH
XUMHYECKUX 3HAHUH I BBIPAOOTKHM 3KOJIOTHYECKH II€JIECO00Pa3HOro TOBEJACHHS B OBITY U TPYAOBOM
JeSITeTbHOCTH B LIEJIAX COXPAaHEHHSI CBOETO 3/I0POBbS M OKPY>KaIOIIel IPUPOTHON CpEJIbL;

— pa3BHTHE MOTHBAIMM K OOYYEHUIO, CITIOCOOHOCTEH K CaMOKOHTPOIIO M CaMOBOCIIMTaHHIO HA
OCHOBE YCBOCHHsI OOIIEYETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIsS H
HaIlpaBJICHHOCTHU HaﬂbHeﬁIHeFO 06yquI/151.

OOmiee 4MCIO YacoB, OTBEAEHHBIX JUIS W3yYeHHs XHMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, coctapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 68 gacos (2
yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHble XUMHYECKHE MOHATUS

IIpenmer xumuu. Ponb XUMUM B JKM3HU 4Y€JOBEKa. XUMUS B CUCTEME HayK. Tena M BeELIECTBa.
®u3nyuecKkue CBONCTBAa BELIECTB. ArperarHoe COCTOsSHUE BellecTB. IIoHSATHE O METonax IMO3HAHMS B
xuMun. UncTeie BemecTBa U cMech. CIocoObI pa3iesieHus: CMeceit.

ATOMBI W MOJIEKYJIbl. XUMHUYeCKUe 3MeMeHThl. CHMBOJBI XUMHUYECKHX AJIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHAas macca. OTHOCHTENbHAs MOJICKYJsIpHas Macca. MaccoBas
JTOJISE XUMUYECKOTO DIIEMEHTA B COCTMHEHHH.

KonnuectBo BemiectBa. Moisb. MonsipHass Macca. B3auMOCBA3b KOJMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IUHHI] BemiecTBa. PacuéTel 1o opMynaM XUMUIECKIX COSIMHEHUH.

OusnvecKkre ¥ XUMUYECKHE SIBICHUS. XUMHUECKasl peakius U e€ MpHU3HAKW. 3aKOH COXpaHEHUs
Macchl BEIIEeCTB. XWMHUYeckwe ypaBHeHHA. Kiaccupukanus XWMHUYECKHX peaknuil (COeqMHEHHs,
pa3oXeHHs, 3aMeIIeHns, OOMeHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XUMHUECKOHN MOCYA0H, MpaBuiIaMu paboThl B 1ab0opaTopuu U NpuéMaMu oOpaleHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | OIUCaHWe (U3NYECKUX CBOHCTB 0OO0pasloB
HEOpPraHMYEeCKUX BEIECTB, HaOmroneHue (usndeckux (IUIaBICHWE BOCKA, TasHWUE JbJla, pacTHpaHUE
caxapa B CTYIKe, KHTICHHC U KOHJICHCAIIMS BOJbI) M XUMHUYCECKUX (TOPCHUE CBEYH, IPOKATMBAHUE MEIHON
MPOBOJIOKH, B3aMMOJICHCTBUE Mella C KHCJIOTOH) sIBICHHWH, HAOMIOACHWE W ONKMCAaHUE MPU3HAKOB
MPOTEKAaHUSI XMMHUYECKUX peakiuii (pa3iaokeHue caxapa, B3aUMOACHCTBHE CEPHON KHCIIOTHI C XJIOPUAOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBanuu, B3auMoJICHCTBHE JKeje3a C PACTBOPOM COJIU
menu (1), u3ydenune cnocoOoB pasaeneHus cMeceii: ¢ MOMOIIbI0 MarHuTa, GUIBTpOBaHKE, BEIIIAPUBAHHE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEACHUE OYUCTKUA TOBAPEHHOHM CONM, HAOMIOJCHUE W OIHMCAHUE
pe3yIbTAaTOB TPOBEJCHUS OMbBITA, HIUTIOCTPUPYIOIETO 3aKOH COXpPAHEHWS MAacChl, CO3JaHHe MOjeieH
MOJIEKYJT (IIapOCTEPKHEBBIX).

Pezuonanvnulit Komnonenm

Ponb xumuueckoti Hayku 6 npaxmuieckou dessimenbHocmu aooell. Bkiao 6 pazgumue xumuu
PAOOMHUKO8 HAYYHBIX XUMUYECKUX yeHmpos Cmagponoibcko2o Kpast

BaskHelimue npeacTaBuTe Il HEOPraHNYECKUX BelleCTB

Bozmyx — cmech razoB. CocraB Bo3ayxa. Kucnopos — anemeHT u mpocToe BemiectBo. Haxoxnenne
KHCIIOpOJia B MPHUpPO/Ie, GU3NIECKHEe H XUMUIECKHEe CBOMCTBa (peakiyu ropeHus). Okcumsl. [Ipumenenue
kucnopoga. CriocoObl TOMYYeHHS KHUCIOpOAa B JIa0OpaTopuyd W IPOMBINUIEHHOCTH. Kpyroopor
Kucioposa B npupoae. O30H — autoTporHas MoIu(UKaIus KHCIOPOa.

Pezuonanvhulit Komnonenm

Bozoyx. Ecmecmeenuwiil cocmas. Ponv npupoonvix cucmem kpas 6 noddepicanuy eCmecmseeHHozo
bananca. Mzmenenue cocmasa 6030yXa X035UCMBEHHOU 0esimelbHOCmblo atodell 8 kpae. Odbwas
KapmuHa 8030YUWHO20 3a2PA3HEHUs. N0 Kparo. Bausnue 6030yunozo 3aepsasnenus
Ha 300posbe Jt0oell 8 Kpae U COCMOsHUE NPUPOOHBIX CUCTIEM.

TerutoBoit 3¢ (hekT XUMUIECKOW PeaKIiy, TEePMOXUMHUYECKUE YPAaBHEHHS, IK30- U
SHIOTEPMUYECKHE peakiuu. TOIUIMBO: Yroib U MeTaH. 3arpsi3HEHNE BO3/yXa, YCHIICHUE TAPHIUKOBOTO
3 dexra, pa3pyieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT M mpocTtoe BemiecTBo. HaxokaeHue Bojopoja B MPHUPOJE, (PU3NYECKHE U
XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI TIoNydeHwusl. KHCIOTh 1 comu.

MounsipHblii 00bEM Ta30B. Pacu€Thl 10 XUMHUYECKUM yPaBHEHHSIM.

®usuueckue cBoiictBa Bonabl. Boma kak pactBoputens. PactBopel. HaceiiieHHble U
HEHACBIILICHHbIE PacTBOpbl. PacTBOpUMOCTh BelleCTB B Boje. MaccoBasi 1O BELIECTBa B PacTBOPE.
Xumnueckue cBoiictBa Boabl. OcHoBaHUs. Ponb pacTBOpOB B MPUPOJE U B )KU3HU YenoBeka. Kpyrosopot
BOJIBI B IPUPOJIE. 3arpsa3HeHUe MPUPOIHBbIX BoA. OXpaHa U 0UMCTKA IPUPOIHBIX BOJ.

Pezuonanvhwtit kKomnonenm

Munepanvhvie 600v1 KMB.



Oxpana u ouucmra 600 .Ouucmuvie coopyscenus [amueopcka

Knaccudukamus  Heopranmdeckux  coeamHeHuii.  Oxcuapl.  Kmaccudukaius — OKCHIOB:
coyieoOpazyromue (OCHOBHBIC, KHCIOTHBIE, aM(oOTepHBIE) M HecoyieoOpazyromue. HomeHxmarypa
okcu0B. DHU3nUecKue U XUMUYECKHE CBOMCTBA OKCUAOB. IloyueHre oKCHIOB.

OcnoBanns. Kimaccngukanus ocHOBaHHN: METOYN U HEPACTBOPUMBIE OCHOBaHMA. HomeHkmatypa
ocHOBaHMIl. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUMU. [loiryueHre 0OCHOBaHUI.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. ®u3nueckue 1 XUMUYECKUE CBOWCTBA
kucnot. Psa akruBroctu metasuioB H. H. bekerosa. [lonyuenne kucior.

Pecuonanvnulit kKomnonenm

IIpumenenus kuciom u coneii na npeonpuamusx. Kuciommwvle 00ocou
Conu. Homenknatypa coneil. @usndeckue 1 XMUMUYecKle cBOMCTBa conell. [lonyuenue conenl.

['eneTnueckast CBSI3b MKy KJIaCCAMHU HEOPTAHUYECKUX COCTUHECHUI.

Xumuueckuii IKcnepumenn .

KaueCTBCHHOE OIPENICIICHUE COJICPKAaHUS KHUCJIOpOJa B BO3MyXe, IMOIy4YeHHE, COOUpaHUE,
pacro3HaBaHUE M U3yYCHHUE CBOMCTB KUCIOPOa, HAOIIOACHNUE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM
W YCJIOBUS BO3HHUKHOBCHHS W TPEKpallleHUs1 ropeHus (Iokapa), 03HaKOMJICHHUE ¢ 00pa3liaMu OKCHIOB U
ONKMCAaHUE WX CBOWCTB, IOJY4YCHUE, COOUpaHUE, pAClO3HABAHME M M3YYCHUE CBOMCTB BOJOpOJIA
(ropenue), B3auMomelicTBMe Bogopoga ¢ okcumom wMeau  (Il)  (BO3MOXHO  UMCHONB30BaHUE
BUJICOMATEPUAIIOB), HAOIOJICHE 00pa30B BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIeIOBaHNE OCOOCHHOCTEH
pacTBOpPEHMs] BEMIECTB C PA3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPEACIIEHHOU
MaccOBOH JI0JIeil paCTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJBI C METaNIaMH (HaTPHEM U KaJlbLIEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HMCCICAOBAaHUE OOpA3lOB HEOPraHUYECKHUX BEIECTB
pa3IMuYHBIX KJIACCOB, HAOIOACHHE M3MCHEHHUS OKPACKH MHIUKATOPOB B PAcTBOpPaxX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumojeiicTeus okcuaa meau (ll) ¢ pacTBopoM CepHO# KHCIOTBI, KUCIOT C METaJUIaMH,
peakiuii HeUTpaIu3aIuu, oJyYeHUe HEPACTBOPUMBIX OCHOBAaHUHN, BEITECHEHHUE OJHOTO METalljia APYTUM
W3 pacTBOpa COJH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BakHeilme Kiacchl HeOPraHUIECKUX
COCTMHECHHUID.

Ilepuoguyecknii 3axkon u Ilepuogumyeckass cucremMa xumMudeckux »3jaemeHtoB . M.
Menpaeneea. CrTpoeHne aromMoB. XuUMHUYecKass CBA3b. (OKHCIUTEIBLHO-BOCCTAHOBHUTE/IbHBIE
peakuuu

[lepBble MOMBITKK KIACCHU(PHUKAIMK XWMHUYECKHX JJIEMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IENOYHBIE W MIENIOYHO3EMENIbHbIE METaJUlbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00Pa3yoT aM(pOTEPHBIE OKCUIBI M THAPOKCH/IBL.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [. M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHast (hopMbl [leproanueckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB /.
N. Menneneesa. [lepuoast n rpynmel. GU3NYECKHd CMBICT MTOPSIKOBOTO HOMEpPA, HOMEPOB IepHoaa U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummueckux dnmeMmeHToB [lepuommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTuKa XHMHYECKOrO 3JIEMEHTa 1Mo ero mnojoxenutro B Ilepuoguueckoit cucreme . U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI paJuyca aTOMOB XUMHYECKUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO PyIIaM U IEPUOJaM.

3nauenue Ilepuonnueckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX JJIEMEHTOB ISt
pa3BUTHUS HayKu U npakTuku. [. V1. MenneneeB — y4€HbIi U rpaXkIaHUH.

Xumudaeckas cBsa3b. KoBaneHTHas (moyispHasi M HETIOJBSIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIIHBHOCTH
XUMUYIECKUX DJIEMEHTOB. IOHHAS CBSI3b.

Creneap oxucieHus. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE peakmuh. [Iporecchl OKWCICHUS U
BoccTaHOBJICHHSI. OKUCIIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKchepumenm:

M3ydeHHe 00pasloB BEIECTB METAUIOB M HEMETAUIOB, B3aUMOACHCTBHE THAPOKCHIA IMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHHE ONBITOB, WILTIOCTPUPYIONIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTEIBHBIX peakiuil (rOpeHne, peakluy pa3oKeHUs, COeIUHEHHS).

Meosrcnpeomemnmnuvie ceasu



Peanuzaiiusi MEXIPEIMETHBIX CBA3CH MPHU M3YYCHUM XMMHH B 8 KIacce OCYIICCTBISCTCS depes
HCTIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TAK M MOHATHH, SBISIOMINXCS CUCTEMHBIMHU
JUTS OTICTBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mIre eCTeCTBEHHO-HAYYHbIC TMOHATHSA: HAaydHBIA (hakT, THUIOTE3a, TEOPHUsSA, 3aKOH, aHaJM3,
CHHTE3, KiacCHHKaIWs, MEPHOANYHOCTh, HAOIIOJCHHE, DKCIEPHUMEHT, MOJCIMPOBAHHUE, H3MEpEHHE,
MO/IEITh, SIBJICHHUE.

dwusnKa: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIH, H30TOIIbI, PATHOAKTHBHOCTD,
MOJIEKYyJIa, 3JCKTPUYECKHHA 3apsij, BEIIECTBO, TElO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, TIas,
(U3HYUECKUE BETUYMHBI, CTUHUIIBI U3MEPEHHS, KOCMOC, MIaHeTHhI, 383161, COITHIIE.

Buonorus: porocunTes, neixanue, buocdepa.

I'eorpadus: armochepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOIBI, IMOJIE3HBIE HCKOMACMBbIE,
TOTLJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUuMHYecKasi peakuus

Ilepuonnueckuid 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [. WM. Menneneesa.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB XHMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajus, KajJblUusi K HUX COCIUHCHUUA B COOTBETCTBUU C IMOJIOKEHUEM DJIIEMEHTOB B
[lepuonnueckoi CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BEUIECTBA: BUJIbI XUMHYECKOU CBSI3U. THUIBI KPUCTAUIMUECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILLECTBA OT TUIA KPUCTAIUIMYECKON pEIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudukammss 1 HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XMMHYECKHE CBOICTBA BEIIECTB,
OTHOCAILLUXCS K pa3iW4yHbIM KJaccaM HEOPraHWYECKHX COCOUHEHUWI, TIeHEeTHYecKas CBS3b
HEOPraHUYECKUX BEIICCTB.

Knaccudukammss XMMHYECKHX pEaKIid 10 pPa3IWYHBIM TpH3HAKaM (110 YHCIYy W COCTaBy
YYacTBYIOIIUX B PEaKIMH BEUIECTB, IO TEIIOBOMY 3((EeKTy, M0 HW3MEHEHUIO CTEeTNeHEeW OKHCIICHUS
XUMHYECKHAX 3JIEMEHTOB, 110 OOpaTHMMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- W DHIOTEPMHUYECKHE
peaKLuK, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsitue o ckopoctn xumudeckod peaknuu. [lorsarne o0 00paTUMBIX W HEOOPaTUMBIX
XUMUYECKUX peakuusax. IIoHATHEe O TOMOTEHHBIX M TE€TePOreHHbIX peakuusx. [loHsTue o kaTtanwuse.
[lonsiTHE 0 XUMHUYECKOM paBHOBeCHMU. DaKTOpbI, BIUSAIOIIME HA CKOPOCTh XMMHUYECKOH peakuuud U
MOJIOKEHUE XUMUYECKOI'O PABHOBECHSL.

OKHCIUTETFHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  JJIEKTPOHHBIA  OajaHC  OKHCIUTEIhHO-
BOCCTAaHOBUTENBHOU peaknuu. COCTaBIICHUE YPaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHH C
WCIIOJIb30BaHHEM METO/Ia IEKTPOHHOT 0 OanaHca.

Teopus MEKTPOTUTHICCKON JUCCOIMAIMH. DIECKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHUOHEI.
MexaHu3M TUCCOITHAIIMH BEIIECTB C PA3IMYHBIMU BHIAMU XUMUYECKOHN CBs3U. CTENEHb TUCCOIMAIIHH.
CuIibHBIE U CITa0bIe DIEKTPOJIHTHI.

Peakniun woHHOTO OOMEHA. YCIOBHUS TIPOTEKAHWS PEAKIIUHA HMOHHOTO OOMEHa, IOJHBIC U
COKpamIéHHbIE WMOHHBIE ypaBHEHHs peakuuii. CBoWCTBa KHCJIOT, OCHOBAaHMH M COJNEH B CBETe
MIPEACTABICHUNA 00 JJIEKTPOIMTUYECKON aucconmnanuy. KadecTBeHHBIE peakinyd Ha WOHBL [loHsTHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKchepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTALIHICCKUX PEMIETOK HEOPTaHUISCKUX BEIIECTB — METAJLIOB U
HemeTaioB (TpaduTa W amMmasa), CIIOKHBIX BEIIECTB (XJIOpUNA HATPHS), UCCIEJIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XUMHUYECKOM  peakIMu OT BO3ICHCTBUA  PasIUYHBIX  (AaKTOPOB,  HCCIEIOBAHHE
3JEKTPOTPOBOJHOCTH PACTBOPOB BEMIECTB, IpoIllecca TUCCOIMAIMM KHCIOT, IIeJo4Yell u conel
(BO3MOKXHO HCIIOJIH30BAHHE BUIEO MATEPUAIOB), MPOBEICHHUE OIBITOB, WJUTIOCTPUPYIOMNUX IPU3HAKH
MPOTEKAHUsl pPeakiyii MOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BbIACICHHE raza, 0Opa3oBaHHE BO/IbI),
OTBITOB, WUTIOCTPUPYIOMHUX MPUMEPHI OKUCITHTEIHLHO-BOCCTAHOBUTEIHHBIX PEaKIuil (TOPeHHE, peaKInu
pas3joXeHHs, COEAMHEHWS), pPaclo3HaBaHWE HEOPTraHMYECKWX BEIIECTB C MOMOINBI0 KadeCTBEHHBIX
peakLyii Ha HOHBI, PELICHUE YKCIIEPUMEHTAJIBHBIX 3a4a4.



HemeTta/uibl 1 HX cOeTMHEHUSI

OOmast xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CtpoeHne U Qpu3ndeckre CBOMCTBA MPOCTHIX BELIECTB — I'aJOreHOB. XMMUYECKUE CBOICTBA
Ha MpUMepe XJiopa (B3auMoAeHCTBHE C METAIUIAMHU, HEMeTaIaMH, Iesodamu). XaopoBoaopod. ConsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, NMpuMeHeHue. JlefcTBHe XJiopa W XJIOpOBOAOpOIA Ha
OpraHu3M 4elloBeka. BaskHeie XJIopuabsl M UX HaXOKACHUE B IPUPOJIE.

OO6mast xapakrepucTika 31eMeHToB VIA-rpynmel. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
crenieHH okucieHus. CtpoeHne W (pu3MUYecKHe CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA W CEPBI
AnnotponHble MOAU(UKAIUM KUCIOpOJa W Ccepbl. XUMHYECKHe CBOHcTBa cepbl. CepoBoaopon,
CTpoeHHe, (QU3MYeCKHe M XUMHYecKHe cBOHcTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (U3NYECKUE M XMMHYECKHE CBOMCTBa (0OOIIME Kak MpeICTaBUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKlHd, JeKallde B OCHOBE IMPOMBIIIJICHHOIO crocoda
MOJy4eHUs] cepHol KHUcHOThl. [Ipumenenue cepHoit kuciotbl. CoiM CEpHOM KMCIIOTHI, KauecTBEHHAs
peakuusi Ha cynbhaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MPHUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY’Kalollel cpeasl COSNMHEHUSIMH Cephl (KUCIOTHBIE OXKAM, 3arpsa3HEHHE BO3/AyXa M BOJOEMOB),
CHOCOO0BI €Tr0 NPeAOTBPAILCHHUS.

Pezuonanvnulit Komnonenm

MpumeHeHue cynbhamos 8 Kayecmee yoobpeHuli u UHCeKMuyudos 8 Kpae

OO0mast xapakTepucTuka 31MeMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE
CTETICHN OKHCIEHHUS. A30T, pacHpoCTpaHEHHE B INpHUpoJe, (HU3MYECKHE M XUMHUYECKHE CBOICTBA.
Kpyrosopor a3zora B mnpupone. AMMuak, ero (U3MUECKHE M XUMHUYECKHE CBOMICTBA, NOJIy4EHHE H
npumerenue. Conu aMMOHHMSA, MX (U3UYECKHME M XMMUYECKUE CBOMCTBA, NMpuMeHeHue. KauecTBeHHas
peaknys Ha HOHBI aMMOHHS. A30THasl KHCJOTa, €€ MojaydeHue, (hu3ndeckue M XMMUYECKHUE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KHCIOT W crernuduueckne). Vcmomp3oBaHNe HUTPATOB W COJNEH
aMMOHHMSI B KaueCTBE MMHEPAIBHBIX yHOOpeHHH. XHUMHUYECKOE 3arpsA3HEHHE OKPYXAroLIeH Cpeabl
COCIMHEHMSIMH a30Ta (KHCJIOTHBIE MOXKIOHM, 3arps3HEHHE BO3AyXa, HO4YBbl U BomoémoB). docdop,
ainmoTpornHeie Moaudukanuu Gocdopa, ¢usndeckne U xummudeckne coiictBa. Oxcun dochopa (V) u
docopHas kuciora, pusndeckue U XMMHUYECKUE CBOWCTBa, moiydeHue. Mcmnons3zoBanue docdaros B
Ka4eCcTBE MUHEPAIBHBIX yIOOPEHHIA.

Pezuonanvnulii Komnonenm

HIMO A30T, ezo npodyKkuyus. lMpou3sodcmeo u npumeHeHue

O6mras xapaktepuctuka 31eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETIeHN OKHCJIEHUS. YTIIEPO/I, aulIoOTPOIHbIE MOAUMUKAIMH, PACcIIPpOCTPaHEeHUE B IpUpojie, hru3nieckne
U XUMHYECKHE cBoiicTBa. AncopOums. KpyroBopor yriepona B mpupojie. OKcuabl yriepoja, UX
¢u3nuecKkue U XMUMHUYECKUE CBOWCTBA, JIEHCTBHME HA KHMBBIC OPTraHU3MBI, TIOIyYeHHE W TPUMEHEHHE.
Dkonorndeckue mpobiieMbl, CBsi3aHHbIE ¢ OKcHIOM yriepoaa (1V), runoresa rio0anbHOrO MOTEIUICHHUS
KJIMMaTa, ITAPHUKOBBIN dPPeKT. YToNbHas KACIOTa U e€ COH, UX (PU3NUECKIE H XUMHUYECKHIE CBOICTBA,
noJy4eHue u npruMeHeHne. KadecTBeHHas peakiusi Ha KapOOHaT-WOHBL. Vcnonbp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TPOMBIIIEHHOCTH U CETTLCKOM XO3sIHCTBE.

[lepBoHayanpHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHHSX yriiepona (MeTaH,
9TaH, 3TUIICH, alleTHJICH, 3TAaHOJ, TIHUIEPUH, YKCYCHas KHCI0Ta). [IprupojiHbIe HCTOYHUKHU YTIIEBOJOPOIOB
(yromp, npuponHbIi ra3, He(Tb), NPOLYKTHl HX MepepadoTKu (OEH3WH), UX pOJb B OBITY H
npoMmbIIeHHOCTH. [loHATHE 0 GMONOTHYecKH BaXKHBIX BEIIECTBAX: JKHUpax, OeNKax, yriaeBoJax — M UX
POJIM B )KM3HU UYesioBeKa. MaTepualibHOe €JUHCTBO OPTraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

Pezuonanvnutii Komnonenm

MecmopoxdeHua Hepmu u 2a3a 8 CmaspononbCKOM Kpae.

Mpouszsodcmeo naacmmacc Ha 3a800e CMasposeH.

Kpemuuii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MoNydyeHHne W npumeHeHune. CoerHeHUs
KpemHHsI B mpupoge. OO6mue mupencrtaBieHuss o0 oxcunme kpemaust (IV) m KpeMHHEBOW KHCIOTE.
CunMKaTel, UX UCIIOJIb30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. BakHelue cTpoUTeNnbHbIE MaTepHabl:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobrmeMbr 06e30mMacHOTO0  MCIOIB30BAHUS
CTPOUTEJIbHBIX MaTEPUaJIOB B IOBCETHEBHOM KU3HH.

Pezuonanvnulii Komnonenm

MecmopoixcdeHusa kaoauHa nod Kucno8o0cKom, npumeHeHue 8 rnpouszsoocmee ¢apgopa.



MecmopoxdeHusa pakyweyHUKa u necHaHuka 8 CmaspornonsCKoM Kpae.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3lOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOH KHCIIOTHI, IPOBEIECHUE
KaueCTBEHHBIX pEaKIWii Ha XJIOPHI-MOHB W HAONIOJCHWE TPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxkaomue (GU3NIECKHEe W XUMHYECKHE CBOWCTBA TaJlOTEHOB W WX COEIMHEHUH (BO3MOXKHO
WCITOJIb30BAaHUE  BHJICOMATEPHANIOB), O3HAKOMJICHHE ¢ oOpa3maMyd  XJOpHAOB  (TaJIOTCHHIOR),
O3HaKOMIIEHHE ¢ 00pa3laMi Cephl U €€ COSTUHEHHAMHU (BO3MOXXHO HCIIOJIB30BaHHUE BHEOMATEPHAIIOB),
HaOOIeHNe Tporiecca OOYTIIMBAaHUS caxapa IOJ JEWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI,
M3yYeHNe XUMUYECKUX CBOMCTB pa30aBIeHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KaueCTBEHHON pPeaKkIny Ha
cynehar-uoH W HabIroAeHWe Mpu3HaKa e€ MPOTEeKaHUs, O3HAKOMIIEHHE C (PM3NYECKUMH CBOWCTBaMU
azora, ¢ocdopa U uX coemuHEeHU (BO3MOXKHO MCIIOIB30BAHUE BHIICOMATEPHAJIOB), 00pa3IaMy a30THBIX
u (ocopHBIX yHOOpeHuH, MoixydeHne, coOMpaHue, paclo3HAaBaHWE W W3ydeHHEe CBOWCTB aMMHaKa,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMii Ha HOH aMMOHHSA H (ocaT-WOH M H3YUCHHE NPU3HAKOB HX
MPOTECKaHUA, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW aA30THOW KHCIOTHI ¢ Meaplo  (BO3MOXKHO
WCTIOJB30BaHME BHIEOMATEPHAJIOB), U3ydeHHE MOjeNell KPHCTAUTMYECKNX PemETOK anMasa, rpadura,
¢ymiepeHa, 03HaAKOMIICHHE C IIPOLIECCOM aJCOPOIINN PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOMy4YeHHe, COONpaHne, paclo3HaBaHWEe W W3YYEHHE CBOMCTB YTIEKHCIOTO
rasa, IpOBe/JIeHNE KaueCTBEHHBIX PEaKIii Ha KapOOHAT M CHJIMKAT-MOHBI W W3YYCHHE TMPHU3HAKOB HX
MPOTCKaHUS,  O3HAKOMJICHHE C  TPOAYKIMEH  CHIMKATHOW  MPOMBIIUICHHOCTH,  PCIICHHE
JKCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHeie HeMeTauIbl B UX COCTUHEHUS.

MeTajiibl U MX COETHHEHUSI

OO01mas xapakTepUCTUKAa XMMHUYSCKUX 3JICMEHTOB — META/UIOB HA OCHOBAaHHM HMX IOJIOKEHUS B
[Tepuonuueckoit cucteme xumudeckux smeMeHToB Jl. M. MenneneeBa u ctpoeHust atoMmoB. CTpoeHue
MeTauioB. MeTainyeckasi CBSI3b M METATMYECKass KPUCTAUIMUeCKass periéTka. DIEKTPOXUMHUUCCKHIA
psAA HanpsbKeHUH MeTauioB. Du3Mueckue M XUMHUYSCKHE CBOWMcTBa MeTayuioB. OOmue Croco0b!
MOJTy4eHUs] MeTaJIOB. [IOHATHE O KOPPO3MH METAJUIOB, OCHOBHBIC CIOCOOBI 3allIUTHI X OT KOPPO3HHU.
Crmnagsl (CTalib, YyTyH, JIOPATIOMUHMNA, OPOH3a) U MX MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTamibl: nojiokeHue B llepuonmnueckoil cucreMe xumuueckux anemeHToB [, .
MenneneeBa, CTPOCHHE X aTOMOB, HaxOXXJeHUE B mpupoje. Ou3ndeckne U XUMHYECKUE CBOMCTBA (Ha
npuMmepe HaTpusl U Kawsi). OKCUIBI U TUAPOKCUIIBI HATPHS U Kanus. [[puMeHeHne MeI0YHBIX METaJIOB
1 UX COCIUHEHUH.

[IlenouHo3emeNnbHbIE METAIBI MarHuid M KalbLIMi: mojoxkeHue B llepuoauueckoi cucreme
xuMmuueckux 3neMeHnToB . 1. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJIEHHE B npupoje. Ousndeckue
M XMMHAYECKHE CBOMCTBA MarHus W Kalbllys. BakHelmue coequHEHUsS KanbIWs (OKCHI, THAPOKCHUI,
conn). JKEcTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUs!.

Pezuonanvhnulit Komnonenm

MuHepanbHbie 8006l KMB

Amomunuii: nonoxenue B I[lepuonunueckoit cucreMe xumuueckux sneMenToB . . Menaeneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B mnpupoae. Dunveckne W XUMHUYECKHE CBOMCTBA aIfOMUHUS.
AmMoTepHbIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUHUS.

Kenezo: nonoxenue B Ilepmomnueckoit cucreme xumuueckux sneMeHtoB [. M. Menpeneena,
CTPOCHUE aToMa, HaxoxkJAeHue B mnpupone. Puznyueckre U XUMUYECKHUE CBOMCTBa keie3a. OKcunbl,
ruapokcubl u comu xkenesa (1) u xenesa (111), ux cocras, cBOWCTBa U MOTyYEHUE.

Xumuueckuii Ikcnepumenm:

O03HAKOMIIEHUE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (PM3MYECKUMH CBOMCTBaMHU, W3YyYCHUE
pe3yJIbTaTOB KOPPO3WU METAJUIOB (BO3MOXHO HCIOJB30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHUJA KaJbIIUS W HATPUS C BOJOHM (BO3MOXXHO HCIOJIB30BAHHE BHJIEOMATEPHUAJIOB),
UCCIICIOBAHNE CBOWCTB JKECTKOM BOMABI, IIpollecca TOPEHHs Kelle3a B KUCIOpojae (BO3MOXKHO
WCIIOJIb30BaHKE BHJICOMATEPHUAJIOB), IPU3HAKOB MPOTEKaHUs KAa4eCTBEHHBIX PEaKIUii Ha MOHBI: MarHUs,
KaJIpIUs, aMFOMHUHUS, MHKA, xene3a (1) u xenesa (111), mequ (1), HabnroneHne u onmcaHue TPOIECCOB
OKpalllMBaHUS IUIAMCHM HWOHAMH  HATpWs, Kalusg MW Kadblusd (BO3MOXHO  HWCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HCCIIECAOBaHHE aM(DOTEPHBIX CBONCTB TUAPOKCHIA AMIOMUHHS U THAPOKCHUJIA IIHHKA,
peleHne SKCIIepIMEHTAIBHBIX 33724 M0 TeMe «BaKHeHITne MEeTaIbl U X COSIMHEHUS.

XuMHS U OKpY:KaKolIas cpeaa



BemecTBa 1 MaTepuansl B MOBCEIHEBHOM KM3HH YeJIOBeKa. be3omacHOe NCTIOIb30BaHNE BEIICCTB
U XUMHYECKHX peakiuii B ObITy. [TepBast MOMOIIb MPH XUMHUUECKUX 0XKOTaX U OTPABJICHHUSX.

XuUMHUECKOe 3arpsA3HEHHe OKpyXaromied cpeapl (TpeaenbHas AOMyCTHMas KOHIICHTpAIHs
Beniects, Aanee — [1JIK). Poias XumMuu B pelieHuH KOJIOTHYECKUX MPOOIIeM.

Pecuonanvnulit kKomnonenm

lpobaembl xumu4vyeckKo2o 3az2psa3HeHUA Ha Cmaspornosse. OXpaHa npupodsl.3Kon02udecKuli
MOHUMOpPUH2

Xumuueckuit IKcnepumenm:

u3yveHre 00pas3ioB MaTepruaioB (CTEKIIO, CIUIABbl METAJIOB, TOJIMMEPHBIC MATEPHATIbI).

Mesricnpeomemnvie ceaszu

Peanuzanus MeXIpeaMeTHBIX CBSI3CH NMpPU M3YYEHHH XUMHHM B 9 Kllacce OCYIIECTBIISETCS depes
UCTIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK W MOHITHH, SIBISIONIAXCS CUCTEMHBIMU
JUTSL OT/ICTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue eCTeCTBCHHO-HAYUYHBbIC TOHSATHS: HAYYHBIM (akKT, TUIIOTE3a, 3aKOH, TCOpHSs, aHaJu3,
CUHTE3, Kiaccuukamus, MEepHOAMYHOCTh, HAOIOJCHHE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, U3MEPCHUE,
MO/IEITb, SIBJICHNE, TAPHUKOBBIA AP PEKT, TEXHOIOTHUS, MATCPHAIIBL.

®dusuka: MaTepusi, aToM, 3IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI, paJIiOaKTUBHOCTb,
MOJIEKYJIa, 3JICKTPUYECKUM 3apsj, MPOBOJHUKH, TOIYIPOBOJHUKH, JUAICKTPUKH, (POTOIICMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHME BEIecTBa, Tra3, pacTBOP, PacTBOPHUMOCTS,
KpHUCTaJUINYECKasd peméTKa, CIIJIaBBbI, (1)I/I3I/I‘-ICCKI/IC BCJIMYUHBI, CAWHUIBLI H3MEPCHUA, KOCMHUYCCKOC
MPOCTPAHCTRO, TUIaHETHI, 3BE3/1bI, COJIHIIE.

buonorus:  gortocunTe3, aApixaHwe, Ouocdepa, DIKOCHCTEMa, MHUHEpPAIbHBIE YyIOOpEHMUS,
MHKPO3JIEMECHTBI, MAKPO3JICMCHTHI, ITUTATCIILHBIC BEUICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIC TOPOJBI, IOJIE3HBIE HCKOIMAEMBbIC,
TOIUIMBO, BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA IIPOI'PAMMBI 110 XUMUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHMA

JIMUHOCTHBLIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs JOCTUTAIOTCS B
xo/le OOy4YeHHS XUMHHM B CIMHCTBE YYCOHOW U BOCIUTATEIILHOW JCSITEIHHOCTH B COOTBETCTBUH C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYIBTYPHBIMUA U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TTPUHITHIMU
B OOIIIECTBE MPAaBWJIAMU U HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPa3BUTHS
Y COLMAIM3aLuHU 00yJaromuXcs.

JIM4HOCTHBIE pPE3yJabTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOICTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPUEHTALMHA U PACIIMPEHUE OMBITA JESTEIHLHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
4acTH:

1) maTpuoOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY M HAYYHOMY HACIEIUIO,
MOHUMAaHUsl 3HAYCHUS XMMHYCCKOW HAyKH B JKU3HM COBPEMEHHOTrO OOIIECTBa, CHOCOOHOCTU BJIAJIETh
JIOCTOBEPHOM MH(pOpPMAITUEH O MEPEIOBBIX JTOCTHKEHHUSIX U OTKPBITUSIX MUPOBOM W OTEYCCTBEHHOW XMMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHIX 00 YCTPOHCTBE MUpa U 00IIECTBA;

2) rpakIaHCKOT0 BOCIIMTAHMSA:

MIPEICTABICHUS O COIMAIBHBIX HOPMAax M MPaBHJIaX MEKJIMYHOCTHBIX OTHOIICHHUU B KOJIJICKTUBE,
KOMMYHHKATHBHOM KOMIICTEHTHOCTH B OOIIIECTBEHHO IOJIC3HOM, Y4eOHOMCCIICIOBATEIBCKOM, TBOPUSCKON 1
JIPYTHX BUJAaX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHN ACSTEIBHOCTH NPU BBITIOJHCHHUU
y4eOHBIX, TIO3HABATENBHBIX 33/1ad, BBIOJHEHHH XHMHUYECKHUX OSKCIEPUMEHTOB, CO3JIaHUU y4eOHBIX
MPOEKTOB, CTPEMIICHHUSI K B3aMMOTIOHUMAHHUIO M B3aUMOIIOMOIIM B TIpOIecce ATOH y4eOHOU NeATeNbHOCTH,
TOTOBHOCTU OLEHUBAaTh CBOE IMOBEACHHE W IOCTYNKU CBOMX TOBapUILEH C MO3UMLUMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

MHUPOBO33PEHUECKUE MPEACTABICHHUS O BEIIECTBE M XUMHUYECKON pEakUuuu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABISIOIIME OCHOBY Uil MOHUMAaHHUSI CYIIHOCTH HAy4HOUH
KapTUHBI MHpA, TPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHS TPHUPOJBI, B3aMMOCBS3SIX
YyeJI0BeKa C MPUPOTHOM Cpefoid, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABAaTENbHbIE MOTHBBI, HAMPABJICHHBIE HA IMOJyY€HHE HOBBIX 3HAHHWW 1O XUMHUHU, HEOOXOIMMBIE
JUTsE  OOBSCHEHHWS HAONIONAaeMBIX TPOIECCOB W SBJICHHN, II03HABATEIbHON, WH()OPMAIMOHHON U
YUTATEIBCKOW KYIbTYPHl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITEIHHOW pabOTBI C y4eOHBIMH TEKCTaMH,
CIIPaBOYHON JINTEPATYPOH, TOCTYITHBIMU TEXHUIECKUMH CPEJICTBAMH WH(GOPMAIIMOHHBIX TEXHOJIOTHIA,

WHTEpeC K OOyYeHHI0 W I[IO3HAHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, TIPOSKTHOW W  HWCCIENOBATENbCKOW JEATENFHOCTH, K OCO3HAHHOMY BBIOODPY
HATPaBIEHHOCTH U YPOBHsI 0OYYEHUS B TabHEHIIEM;

4) hopMHPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3/I0pOBBI 00pa3 JKWU3HW, OCO3HAHWE IIOCICJACTBUI WM HENPHUSITHE BPEIHBIX MPHUBBIYEK (ymoTpeOiIcHHs
aJIKOTOJIs, HAPKOTHUKOB, KyPEHHUs), HEOOXOAMMOCTH COOJIOICHUS MPaBW OE30MaCHOCTH MPH OOpaIeHUuH C
XUMHUYECKUMH BEIIECTBAMH B OBITY U PEAIbHOU KU3HH;

5) Tpya1oBOro BocnuTaAHUS:

HHTEPEC K MPaKTUYECKOMY M3YYCHHIO MpodecCHii ¥ Tpyaa Pa3IndHOr0 poja, YBaXKEHHE K TPyay U
pe3ynbTaTaM TPYyIOBOM NESITEILHOCTH, B TOM YHCIIC HA OCHOBE MTPUMEHEHUS ITPEIMETHBIX 3HAHHH 110 XHMHH,
OCO3HAHHBIA BHIOOP WHAMBUAYATHLHOW TPACKTOPHUHU IPOJIOJDKCHUS OOpa3oBaHUS C YUYETOM JIMIHOCTHBIX
WHTEPECOB W CIIOCOOHOCTH K XUMHH, OOIINECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH, YCIENIHON
po(h)eCCHOHAIBHON JESITEILHOCTH U PA3BUTHSA HEOOXOIMMBIX YMEHHM, TOTOBHOCTh aJalTHPOBATHCS B
npohecCHOHANBHOM Cpee;

6) 3K0JI0rH4YecKOro BOCIUTAHUS:

9KOJIOTHYECKH T1eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOIC KaK UCTOYHHKY JKU3HHU Ha 3eMJie, OCHOBE e
CYIIIECTBOBAaHMWS, IOHMMAaHHE IIEHHOCTH 3I0pOBOTO M 0€30macHOro o0pa3a >KHU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DM3MUYECKOMY U IICHXHYECKOMY 3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOIEHUS
MpaBwJI OE30MacCHOTO MOBEACHHUS IPpH paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYalHAX, YTPOXKAIOIINX 3JOPOBBIO
¥ JKU3HH JTIOACH;



CIIOCOOHOCTH TPUMEHSTHh 3HAHWS, IOJlydaeMble MPH H3YYCHHH XUMHH, IS peIIeHus 3ajad,
CBSI3aHHBIX C OKPYXaIoIIe NPUPOJHON Cpeoi, s MOBBIMIEHUS YPOBHSI 3KOJIOTMYECKOW KYJIBTYpHI,
OCO3HAHUS TII00ANTBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTell WX pelIeHrs MOCPEACTBOM METOI0B
XUMHH, OKOJOTMYECKOTO  MBINIICHUsS, YMEHHs  pPYKOBOJCTBOBAThCS WM B  IIO3HABATENHHOM,
KOMMYHUKATHUBHOW U COLIMAJIbHOM MPAKTHKE.

METAINPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMEeTHBIX Pe3yIbTaTOB BBIJEISIOT 3HAYMMEBIE U1 (POPMHUPOBAHHUS MUPOBO33PEHUS
oOIeHayJYHble TOHATHSA (3aKOH, TEOpWs, NMPHUHIIMII, THNOTEe3a, (PaKkT, cucTeMa, MPOIEecC, IKCIEPUMEHT U
JIPyTOE.), KOTOPBIE HMCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUeOHBIX MpeAMeTax M MO3BOJSIOT Ha OCHOBE
3HAHUA W3 JITHX MpeaMeToB (OpMHUPOBaTH MPEICTABIEHHE O IEJIOCTHON HAaydYHOW KapTHHE MHpa, H
YHHUBEpCaNbHble y4deOHbIe neiicTBHs (MTO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOPHIE
obecrnieunBaloT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITETFHOMY IUIAHHPOBAHHIO W OCYIIECTBICHHUIO
y49e0HON AESITeTHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBeEPCAJIbHbIE YieOHbIe AeiicTBUSA

Ba3oBble Jlornyeckue JeiicTBus:

YMEHHS UCTIONB30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS P OCBOCHUH 3HAHWN: PACKPBIBATH CMBICI
XUMHYECKAX TOHSATHHA (BBIIEISATh WX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C APYTUMHU
MIOHATHSMH ), HCIIOJIB30BaTh MTOHATHUS U OOBSICHEHUS OTACNBHBIX ()aKTOB U SBICHUH, BRIONPATH OCHOBAHUS
" KpUTCPUU I KJ'IaCCI/I(I)I/IKa]_[I/II/I XUMHNUYECKHX BEHICCTB U XUMHUYCCKUX peaKuHﬁ, YCTaHaBJIMWBATb MPUYINHHO-
CIICJICTBEHHBIE CBS3M MEXKIY OOBEKTaMH H3YyYeHHS, CTPOUTH JIOTHUECKHE PAaCCykIeHUsl (MHIYKTHBHBIC,
ACAYKTHUBHEBIC, I10 aHaIIOFI/II/I), J€J1aTh BBIBOJAbBI U 3aKJIFOUYCHU A,

yMEeHHE TPUMEHATh B TIpollecCe€ TIO3HAHUS TMOHATUSA (TIpEMETHbIE M METalpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJAEIH, HCIOIb3yeMbIe B XUMHUH, TIPEOOPA30BBIBATh IIMPOKO MPUMEHSIEMBIC B
XUMHHA MOJICIbHBIC TPEJACTABICHUS — XUMHYECKHU 3HaK (CHMBOJI JJIEMEHTA), XMMHYecKas (GopMmysia U
YpaBHCHUC XUMHYECKOUN pC€akuun — IpU PpEIICHUN y‘-IC6HO-HO3HaBaTeJ'II)HLIX 3agad, C y‘IéTOM 3TUX
MOJCJIBbHBIX HpeILCTaBJ'IeHI/Iﬁ BBIABJIATE U XapaKTCPU30BaTh CYIICCTBCHHBIC MPU3HAKKU U3Yy4YaCMbIX O6’B€KTOB
— XHMHUYECKHX BC€HICCTB U XHUMHUYCCKHX peaxunﬁ, BBISIBJIATH 061111/16 3aKOHOMCPHOCTHU, IMPUYUHHO-
CJICACTBCHHBIC CBA3HU U MIPOTUBOPECUHA B U3YyHACMBIX IIPOLECCAX U ABJICHUMAX.

Bba3oBble ucciiefoBaTeIbCKUE AeiiCTBUSA:

YMCHHE HCHOJIB30BAaTh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBEC HMHCTPYMCHTA IIO3HAHUSA, a4 TaKXKC B
Ka4yeCTBE€ OCHOBBHI IJIA q)OpMI/IpOBaHI/IH TUIOTE3EI IO MPOBEPKE NPABUIIBHOCTH BBICKA3BIBACMBIX Cy)K}IeHI/II‘/'I;

npuoOpeTeHne OmbplTa [0 IUTAHUPOBAaHUIO, OpPraHM3allUd W TMPOBEJNEHUI0  YUYEHHYECKHX
9KCIIEPUMEHTOB, YMEHUE HAOIIOIAaTh 32 XOJ0M TPOIIecca, CAMOCTOSTEILHO MTPOTHO3UPOBAThH €r0 PE3yJIbTaT,
(hopMyIUpoBaTh 00OOIEHUS U BBIBOJBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh
OTU€T O MpOoAETaHHOI paboTe.

Pa6ora ¢ undopmanueii:

yYMEHHUE BHIOMpAaTh, aHATM3UPOBATh U HMHTEPHPETHPOBATH WHPOPMAIUIO PA3IUYHBIX BUAOB H (OpPM
MIPEJICTABJICHHUS, IOJy4aeMyl0 W3 Pa3HBIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JINTEPATypa XHMHUYECKOTO
COJIepKaHusl, CIPaBOYHBIE MMOCOOUS, pecypchl MHTepHeTa), KpUTHYECKH OIEHHBATHh MPOTUBOPEYHUBYIO U
HEIOCTOBEPHYIO MH()OPMAIIHIO;

YMEHHE MPHUMEHITh pazIMyHble METOAbl M 3ampochl IMPH TOMCKE M OTOOpe uH(oOpMamuu u
COOTBETCTBYIOIUX JIAHHBIX, HEOOXOAWMBIX JIIs BBHINOJTHEHHWS YYeOHBIX M TIO3HABATEIbHBIX 33j7ad
OmpeNesIEHHOTO  THUMa, OpuoOpeTeHHe OmbITa B OOJNACTH  MCIOJIB30BaHUS  MH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAICHUE KyJIbTYPOH aKTUBHOI'O MCIOJIb30BaAHUS PA3IMYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEIIbHO BEIONPATh ONITUMANTBHYIO (hOPMY TMPEICTABICHUS WHPOPMAIIMH U WILTIOCTPUPOBAThH
pelaeMbie  3a7aud  HECJOXHBIMH CXEMaMH, JuarpamMmamu, JApyrumu QopmamMu rpaduku U HX
KOMOUWHAIUSIMH;

YMEHHE HCIIONB30BaTh U aHAJM3UPOBATh B Mpollecce YUeOHOH M MCCIeA0BATENLCKONW ACATENbHOCTH
MHQOPMAIMIO O BIMSHUM NPOMBIIUIEHHOCTH, CEJIbCKOrO XO35iicTBa M TpPaHCIOpPTAa Ha COCTOSHHE
OKpY>KaroIlel IpUpPOAHON Cpebl.

KoMMyHHKaTHUBHBIC YHUBeEPCAJIbHBIE y4eOHbIE JeliCTBUS:

YMEHHS 3aJaBaTh BOMPOCH (B X0Je AWanora u (Miu) JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOil TeMBI,
(dbopMynupoBaTh CBOU NPEATIOKEHUS OTHOCUTEILHO BBITIOJIHEHUS MPEIIOKEHHOH 3a1a4u;



YMEHHS TIPEACTaBIATh IOJTYYCHHBIE pe3yJIbTaThl ITO3HABATENbHOW [EATENIbHOCTH B YCTHBIX U
MUCHPMEHHBIX TEKCTaX; [eNaTh IMPE3eHTAlHI0 Pe3yJIbTaTOB BBIMIOIHEHHS XHUMHYECKOTO OSKCIIEPUMEHTa
(;1abopaTOPHOIO OIBITA, JJAOOPATOPHOH PAbOTHI IO UCCICAOBAHUIO CBOMCTB BEIIECTB, YI€OHOr0 MMPOSKTa);

yMEeHHS y4e0HOr0 COTPYOHHYECTBA CO CBEPCTHHKAMH B COBMECTHON II03HABAaTENBHON W
WCCIIEIOBATEIbCKON MEATENIFHOCTH TpPH PEIICHWH BO3HHUKAIOIINX MpoOJieM Ha OCHOBEe yuéra oOmmx
WHTEPECOB M COTIIACOBAaHUS MO3UIHN (00CYKAeHH, 00MEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIIS
COBMECTHBIX JICUCTBUH, OTpeielieHie KPUTEPHEB IO OIIEHKE KadecTBa BBHITIOITHEHHOH pabOTHI U IPYTHE).

PerynsiTuBHbIe yHHBepcalbHbIE y4eOHbIe AeCTBUS:

YMEHHE CaMOCTOATEIbHO ONpENeNATh MedN AEATEeIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJINPOBAaTh M TPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATENHHOCTh, BBIOMpPATh Hawmboiee
3¢ (deKTUBHBIE CTIOCOOBI pPEeIIeHUs] YU9eOHBIX ¥ TI03HABATENbHBIX 33/1ad, CAMOCTOSTENIbHO COCTAaBIISITH HITH
KOPPEKTUPOBATh IMPEAJIOKEHHBI AJITOPUTM JACUCTBUI NMPU BBHINOJHEHUHU 33JaHUI C Y4ETOM IOJYYEHHS
HOBBIX 3HAHHN 00 M3y4aeMbIX 00BEKTaX — BEUIECTBAX M PEAKIIHIX, OIEHHBATh COOTBETCTBHE MOTyYEHHOTO
pe3ynpTaTa 3asBIEHHOW €N, YMEHHE HCIIONB30BaTh M AHAIM3HPOBATh KOHTEKCTHI, TpEAiaraeMble B
YCIIOBHH 3a1aHUM.

HNPEJIMETHBIE PE3YJIbTATDI

B cocraBe mpeaMeTHBIX pe3yNbTAaTOB IO OCBOSHHIO OOS3aTENBHOTO COAEPIKAHUS, YCTAaHOBIECHHOTO
maHHOW (QenmepanbHON pabodeld mMporpaMMoil, BBIENIAIOT: OCBOSHHBIE OOYYAIONUMUCS Hay4dHBIE 3HAHUSA,
YMEHUS B CLIOCOOBI ACUCTBHM, CIeU(HUECcKHe sl TPEAMETHOH 001acTi « XUMUs, BUIBI JCSITETBHOCTH 110
MOJY4EeHUIO HOBOTO 3HaHUS, €r0 MHTEPIPETalH, IPeoO0pa30BaHUIO H IPUMEHEHHIO B PA3IUYHBIX y4EOHBIX
Y HOBBIX CUTYaIUsIX.

K koHIily oOyueHus B 8 kjiacce mpeaMETHBIC pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH y 00YUAIOIIUXCSI YMCHUH:

®  DPAacCKpHIBATH CMBICI OCHOBHBIX XHMHYECKHX TOHSATHI: aTOM, MOJEKyJa, XUMHUYECKHN DIIEMEHT,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOTHAS W HEOIHOPOIHAsS), BAJIEHTHOCTH,
OTHOCHUTENbHAs aTOMHAsl ¥ MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBasi JIOJISI XHMHYECKOTO 3J€MEHTa B COCIHMHEHWH, MOISPHBIA 00BEM, OKCHI, KHCJIOTa,
OCHOBaHHWE, COJIb, OJJIEKTPOOTPUIATENILHOCTh, CTENEeHb OKHUCICHUS, XHWMHUYeCKas peakius,
KITACCU(UKAIIS PEAKIMi: PeaKIMd COSAMHEHUsS, PEaKIUH Pa3IoKEeHUs, PeaKInd 3aMelleHus,
peaxkiuu 00OMeHa, 9K30- M SHAOTEPMUYECKHE PEaKIUH, TEIUIOBOH 3(h(eKT peakuu, sapo aToMa,
3JIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOWTallb, paANyC aToMa, XHUMUYecKasl CBA3b, MOJSApHA U
HEMoJsIpHas KOBAJICHTHAs CBsI3b, NOHHAS CBS3b, MOH, KaTHOH, aHMOH, PacTBOP, MaccoBas IO
BelecTBa (TIPOIeHTHAS KOHIICHTPAIUS) B paCTBOPE;

® JULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN M MPUMEHATh TH MOHATUS TPH
OTIMCAaHWH BEIECTB U UX MPEBPAICHHIA;

® HCIOJb30BaTh XMMHUYECKYI) CHUMBOJIMKY JJIsSi COCTaBJICHHs (OPMYJ BEIIECTB M YpaBHEHUH
XUMHYECKHUX PEaKIni;

®  ONpeaessITh BAJIECHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEJAMHEHHSX, CTENEHb OKHCICHUS
3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHHAICKHOCTh BEIIECTB K OMPENENEHHOMY Kiaccy
coeMHEeHNH 1o (hopMysam, BUJ XUMHUYECKOHN CBA3M (KOBAJIEHTHAsI M MOHHAs) B HEOPTAaHWYECKHUX
COEIMHEHMSIX;

e packpeiBath cMbica llepuonuueckoro 3akona J[. M. MenneneeBa: JeMOHCTpUPOBATh TOHUMaHNE
MEPUOANYECKON 3aBHCHMOCTH CBOWCTB XHMHYECKHX DJJEMEHTOB OT HX TIOJOXEHHUS B
Ilepuoamueckoil cucteme, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAPHOTO yY€HHs, 3aKOHa ABOTaIpo;

e ONHCHIBaTh M XapakTepu3oBaTh TaOnuuHyro ¢opmy llepuomuueckoil cHUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3jNuaTh MOHATHS «TJaBHas moarpymnmna (A-rpymma)» u «mobdounas noarpymmna (b-
TpyIIa)», Malible H OOJBIINE MEPUOJIbI, COOTHOCHTh 0003HAYEHHSI, KOTOPbIE UMEIOTCS B TaOIIUIIe
«Ilepuoanueckass cucremMa xumuueckux d3nemeHToB JI. WM. MengeneeBa» ¢ YUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsj sjpa, odiiee
YHCJIO BJICKTPOHOB M PACTIPEICICHUE UX 110 JJICKTPOHHBIM CIIOSIM);

e IacCHQUIMPOBATH XUMHUUECKUE 3JIEMEHTHI, HEOPTaHUYECKHE BEIICCTBA, XMMUYECKUE PEaKIUu
(110 4uCTy ¥ cOCTaBy y4acTBYIOIIUX B PEaKIMH BEIIECTB, 10 TEIUNIOBOMY dPQEKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJATBEpKIasl ONKMCAaHUE NMPUMEpPAMHU MOJIEKYJIAPHBIX YPAaBHEHUI COOTBETCTBYIOLIMX XUMUYECKHUX
peakuui;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX KaYE€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MIPOTEKAHUSI XUMUYECKHUX MPEBPALLICHUH B Pa3NUYHBIX YCIOBUIX;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO OJIO
XMUMHYECKOTO 3JIeMeHTa 10 (OpMyJie COSIMHEHHS, MAacCOBYIO JOJII0 BEIECTBA B PacTBOPE,
IPOBOJUTE PACUETHI 10 YPABHEHHIO XUMUYECKON PEaKIIH;

MIPUMEHATh OCHOBHBIE OIEPALU MBICIUTENBHON NEATENbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eH1Ee, CHCTEMATU3ALMIO, KIaCCU(PUKALIMIO, BBISIBICHHE MPUYUHHO-CICACTBEHHBIX CBSI3€H —
Ul U3y4YeHUS CBOMCTB BEIIECTB M XHMMHYECKHUX PEAKLHUH, €CTECTBEHHO-HAY4HBIE METOJBI
MIO3HaHUs — HAOJII0ACHUE, U3MEPEHNE, MOJICJINPOBAHNE, SKCIICPUMEHT (peabHbIH U MBICJICHHBIN);
CIIeZIOBaTh MpPaBUJIaM MOJIb30BAHUSI XMMHUYECKOH MOCYIOH M J1a0OpaTOpHBIM 00OpYAOBaHHEM, a
TaKXe MpaBWiIaM OOpalleHHsI ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKUHUSMH IO BBIIOJTHEHUIO
7na00paTOpHBIX XMMHUYECKUX OIBITOB MO TONYYEHHIO W COOMPaHUIO Tra3000pa3HbIX BEIECTB
(Boopozia M KHCIOpOJa), NPUTOTOBIEHUIO PACTBOPOB C ONpeAeNEHHOW MaccoBOM moJeit
pPacTBOPEHHOr0 BEILIECTBA, IUIAHUPOBATH M HNPOBOAMTH XHMMHUYECKHUE OKCIIEPUMEHTHI IO
paclo3HaBaHUIO PAcTBOPOB MIENOYe W KHUCIOT C IIOMOIUBIO HHIUKATOPOB  (JIaKMYC,
(deHondTaNENH, METUIIOPAHXK U APYTHE).

K xonmy oOydenus B 9 kjacce mpenMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hopMHPOBaHHOCTH y 00YUJAIONTUXCS YMEHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX IMOHSATHHA: XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, AaHHWOH, TMPOCTOE  BEIIECTBO,  CIIO)KHOE  BEIIECTBO,  BaJICHTHOCTb,
9NEKTPOOTPHLIATETILHOCTh, CTENCHb OKUCIICHUS, XWMHUYECKas peaklusi, XHUMUYecKas CBs3b,
TEIIOBON AP GEKT peakuuu, MOJb, MOJSPHBI 00BEM, pacTBOp, DIEKTPOIUTHI, HEIIEKTPOIUTEHI,
ANEKTPOIUTHYECKAs] JTUCCOMAIUS, pEaKlMd HWOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecHE, 00paTHMbIe H HEOOpaTHUMbIE PEaKIHU, OKACINTENLHO-BOCCTAHOBUTEIILHBIE PEaKIINH,
OKHCIIUTENb, BOCCTAHOBHTENb, OKHCIIEHHE W BOCCTAHOBJIICHHE, aJUIOTpPONHs, am(oTepHOCTH,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYecKas), KpUCTAIUIMYecKas pemeTka,
KOpPpO3Usl METaJIOB, CIUIaBBI, CKOPOCTh XWMHYECKOW peakluu, IPeNeibHO OIMYyCTHMAs
koHueHTpanus [1IK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MMOHATHHA U MPUMEHSTh 3TH MOHATHS MPU
OTIMICaHHH BEILIECTB U UX MPEBPAICHUN;

WCTIONb30BaTh XMUMHUYECKYK) CHMBOIIMKY JUIsl COCTaBieHHs (OpMyN BEIIECTB W ypaBHEHHI
XUMUYECKUX PEaKLUil;

OTIpEEIATh BAJICHTHOCTh W CTENEHb OKHUCICHHS XUMHUYECKHX OJIIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAIJICKHOCTH BEIIECTB K OINPEACIEHHOMY KJacCy COEAMHEHUH 110
dbopMynam, BUJ XUMHUYECKON CBs3M (KOBaJCHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHHYECKUX
COCIIMHEHUSIX, 3aps]] MOHA 10 XUMHUYECKOH (opMmyse, XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHMYeCKUX COCTUHEHHH, THIT KPUCTAJUINYECKOH PEIIETKH KOHKPETHOIO BEILIECTBA;
packpbiBaTh cmbici Ilepuogmyeckoro 3akona JI. M. MeHneneeBa U JA€MOHCTPUPOBATH €rO
MMOHMMaHUE: OMUCHIBATh M XapaKTepHu30BaTh TaOiMuHyl ¢opmy llepronndyeckoid CUCTEMBI
XUMHYECKHUX JJIEMEHTOB: pa3jnyaTh TOHSATHUS «TJIaBHAs MoArpynna (A-rpymma)y u «noOodHas
nonrpynma (b-rpymma)», Manble u OONbIIME MEPHOMABI, COOTHOCHTH O00O3HAUEHUs, KOTOPHIC
UMEIOTCS B TIEPHOAMYECKON TaONuIle, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB M 3apsi sApa, o0lIee YUCIIO AIEKTPOHOB U paclpeiesieHHe uX Mo
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 00II1e 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U UX
COCJIMHEHUI B TIPEJIeNiaX MaJIbIX MePHOJIOB U TTIaBHBIX IMOATPYII ¢ YYETOM CTPOCHHS UX aTOMOB;
KJIAacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPIaHUYECKUE BEIECTBA, XUMHUECKHE PEaKIUU
(10 4KCITy ¥ COCTaBy YYacCTBYIOUIMX B PEaKLMH BELIECTB, MO TEINIOBOMY 3(deKTy, M0 N3MEHEHUIO
CTETIEHEeH OKHCIICHUS! XUMHYECKHX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOMmIME W CIENU(UUSCKHE XHUMHYCCKHE CBOWCTBA IPOCTHIX H
CJIOXKHBIX BEIIECTB, MOATBEPXKIIAs OMHCAHHWE MPUMEPAMHU MOJIEKYJSIPHBIX W HMOHHBIX ypaBHEHHI
COOTBETCTBYIOITUX XUMHYECKUX PEAKIIHIA;



COCTaBIISITh YPABHEHHUS JIEKTPOIUTUUECKON AMCCOLMAIIMN KUCIIOT, MIeJI0Yeld U COJIel, MOTHbIE U
COKpAaIlEHHbIC YPaBHEHMs PEaKUUHd MOHHOTO OOMEHA, YpaBHEHHs pEakIuid, MOATBEPKAAIOLINX
CYLIECTBOBaHUE TCHETHUECKON CBSI3M MEXK/Y BEILIECTBAMH Pa3IUYHbIX KJIACCOB;

PACKpBIBAaTh CYIIHOCTH OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI ITOCPEICTBOM COCTABICHHS
9NEKTPOHHOTO OanaHca 3TUX peakLui;

IPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHUS, BO3MOYKHOCTH IPOTEKAHHS
XMMHYECKHUX MPEBPAIICHUH B Pa3INYHBIX YCIOBHAX;

BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacchl BEIIECTB, MAcCCOBYIO JIOJIIO
XMMHYECKOTO 3JeMeHTa Mo (opMylie COeAMHEHHs, MacCOBYIO IOJIIO BEIIECTBA B PacTBOPE,
IPOBOJUTH PACUYETHI IO YPABHEHHIO XUMHUIECKON PEaKInH;

coOmoaTh MpaBuiia MOJIb30BAHHUS XMMHUYECKOH MOCYyIOi M 1a0opaToOpHBIM 000pYyIOBaHUEM, a
TaKke NpaBWwiia oOpalleHrs] ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHMSMHU IO BBIMOJHEHHIO
na00opaTOpHBIX XMMHUYECKUX OIBITOB MO TONYYEHHIO W COOMPaHUIO Tra3000pa3HbIX BEIECTB
(aMMHuaka u yTJIEKHCIIOTO Ta3a);

NPOBOJUTH  PEAKIHH, IOATBEP)KAAIOIINE KAdeCTBEHHBI COCTaB  pa3IMYHBIX  BEIIECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpoMHUA-, WOIUA-, KapOoHaT-, docdar-, cuiamkar-,
cynbdar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHSI K MOHBI U3yYEHHBIX METAIUIOB, IPUCYTCTBYIOLIHE
B BOJHBIX PACTBOPAaX HEOPTaHMYECKHUX BEUICCTB;

NPUMEHITH OCHOBHBIE ONEPALH MBICIUTEIBHON AEATEIBHOCTH — aHAIN3 U CHHTE3, CPaBHECHHE,
00001IeHNe, CHCTEMATU3AIMIO, BBIBICHUE MPUYUHHO-CIECACTBEHHBIX CBSI3EH — IUIS W3y4YCHHS
CBOWCTB BEIIECTB M XHMHYECKUX PpEaKIUH, €CTECTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HaOJroIeHNe, I3MEPEHUE, MOJICIIMPOBAHNE, SKCIICPUMEHT (PEabHbIA M MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmuoreka [IOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pasnen 3. llepunoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 371eMeHToB /. . MenneneeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Iepnoanueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKHX 31eMeHTOB /l. W. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMHYecKas CBS3b. BuGmorexa [IOK
3.2 OxueuTenso- 8 1 https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Hroro o paszeny 15 ﬁ::g%fgszggﬁmsm
PesepBHOe Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O0 68 4

[NPOT'PAMME



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yeJjoBeKka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
UYuctele BemiecTBa U cMecu. CriocoOsl bubnuorexa [JOK
4 . 1
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . bumep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
A 1
6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2aéc
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmmorexa [JOK
Yp ye https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIIECTB. 1 bubmuorexa [JOK

Xumunyeckas popmyia. BaneHTHOCTb

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
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aTOMOB XMMHNYCCKHUX 3JICMCHTOB

OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
11
OtHocuTeNbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COETUHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue U XUMUYECKHE SIBIICHUS. bubmuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus MPOTEKAHUS bubnnorexa [HOK
15 .
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus koiamvecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUAM XUMUYCCKUX bubmorexa HOK
H N yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX peaKIIHid
18 (coenrHEHHUSI, PA3IOKEHHS bubmmorexa [OK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHS, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHukIoneauct. O0o0mEeHne bubmmorexa LHOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel no teme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmechk razos. Cocrtas
21 BO3 nya Kucnopon — snemeHT u bubmoreia HOK
%3 poA https://m.edsoo.ru/ff0d448e
npocrtoe Bemectso. O30H
du3nyecKkue U XUMHUIECKHE CBONCTBA
bu6mmorexa [IOK
22 KHCIopo/ia (peakinu OKUCICHHUS,

ropenue). [lonarue 06 okcumax

https://m.edsoo.ru/ff0d4614
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CriocoOblI osTy4eHHst KUCIOPOaa B

bubmuorexa [JOK

2 .
3 A1a00paTopHHt H POMBINIICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, OHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKIIUIX
Tomnueo (HepTh, YroJIb U METAH).
25 3ar 513H€I§I/Ie(11;03 - a, CrlocoObI iro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonyuenne u cobnpanue KUciIopoaa bubmorexa LOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
97 Bonopoa — snemeHT u npocroe bu6mmorexa [IOK
BeliecTBO. HaxoxkaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousiTie 0 KUCIIOTaX U COJISIX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI osTydeHus BOAOPOa B bubnmnoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4ddo
IIpakTnueckas padora Ne 4 o Teme
31 «l?lon eHHE U Ic)061/1 aHue BOJOPOJa bubmorexa HOK
yi . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
32 MounsipHblii 00BEM ra3oB. 3aKOH bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0néMa, KOJIUYECTBA
33 BEIECTBA ras3a 10 €ro U3BECTHOM bubmorexa LOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
34 Brrunciienuss 00bEMOB Ta30B 10 bu6mmoreka [JOK
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YPaBHEHHIO PEaKLU1 HA OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUI I'a30B

https://m.edsoo.ru/ff0d5708

35 du3nvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonsitue 06 bubnmoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbieHHbie
37 HHaCBIpeHHLII; aCTBOPBI MH:lCCOBaSI bubmmorexa [JOK
U HE 11 p pBI. https://m.edsoo.ru/ff0d5b40
JI0JIS1 BEIIECTBA B PAaCTBOPE
[IpakTuueckas padbora Ne 5 o teme
«IIpuroroBiieHHE PACTBOPOB C bubnnoreka [JOK
38 . . .
ONpeAcIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCU(UKAIU, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
41 KHC yhoHLIx OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
. ’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnunorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnydyeHne u XUMHYECKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpA, bubnmuotexa [JOK

CITIOCOOBI MMOJIy4YCHH A, XUMHUYCCKUC

https://m.eds00.ru/00ad9474
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CBOMCTBA

[TpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAILHBIX 3a7a4 110 TeMe

bu6mmoreka [IOK

47
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCITUHEHUN
48 ['eneTnueckas cBsI3b MEXKIy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0001IeHrEe ¥ cUcTeMaTH3alus 3HaAHUI
B 1 https://m.edsoo.ru/00ad9cb?2
KonTponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPraHUUECKUX bubnmorexa LHOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHNI
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHUYECKHX d1eMeHTOB. [loustue o bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Meneneena
53 Ilepuopl, rpyIIIbL, IO IIBI bubmiorexa IJOK
PHOJIBL, TPYTHIBL, HOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnunorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToOMOB 3J1eMeHTOB [lepuoanueckon bubmmorexa LOK
pHOA https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
57 3navenue [leproauyeckoro 3akoHa st bu6mmorexa [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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pa3BuTus Hayku U npaktuku. . WM.
MeHeneeB — y4€HbIU, IEAATOT U

https://m.edsoo.ru/00ada96e

IrpaKIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnunoreka [HOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 VonHas XuMmiecKas cassb 1 https://m.edsogru/OOadac34
60 KoBanentHas nosisipHas XuMu4ueckas 1 bubnunoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HENoJsipHAs XUMUYECKast 1 bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenens okHCieHuA 1 https://m.edsogru/OOadae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 no teme 1 bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKasI CBSI3b https://m.eds00.ru/00adb486
66 PesepBHelIit ypok. O60011IeHNE 1 1 bubnunorexa [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexka [JOK
CHCTEMATHU3AIUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O600611eHNE U 1 bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LHOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 Tloustue o runponuze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘leCKa}I HCCOLAAIUA bubmmorexa LOK
P 8 HHATHE https://m.edsoo.ru/00addecO
XVUMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmmorexa [JOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npooIemsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennne HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa [IOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
o 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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https://m.edsoo.ru/00ae0d0a

CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumusi: 8- kitacc: 0a30BbIN yPOBEHb: YUCOHHK; 5-€ U3AaHue, mepepaboTanHoe,
8 kiacc/ I'abpuensn O.C., Octpoymos U.I'., CnaakoB C.A. AKIMOHEpHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

» Xumus, 9 kiacce/ I'abpuensu O.C., Octpoymos U.I'., Cnaakxos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



