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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C yYETOM KOHUENIUH MPENOAaBaHUs yueOHOro MpeaMeTa « XUMHUSI»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

PaGouass nporpaMMa 1mo XuMHH JAJIs1i OCHOBHOM IIKOJIbI COCTABJICHA HA
OCHOBeE:

1. ®enepanbHbiil 3akoH 0T 29.12.2012 Ne273-03 (pen. Ot 31.07.2020) «O6
obpazoBanun B Poccuiickoit denepanuu» (¢ U3M. U J0M. , BCTyN B CHIY C

01.09.2020).

2. @®yHaaMEHTaJIbHOTO sapa coaepKaHWs  oOmiero  oOpa3oBaHUA,
TpebGoBanuii k pe3yiabTaTaM OCHOBHOTO OOIIIET0 0Opa30BaHMsl, IPEJACTABICHHBIX B
®enepansHom ['ocynapctBenHom Crannmapre O6mero OO6pa3oBaHusi BTOPOTO
nokosieHus (Ilpukaz Muno6puayku ot 17.12.2010r. Ne1897);

3 IMacmopt HammoHandpHOTO TpoekTa «O6pa3zoBanue» (yTB. [Ipesunnymom
Cosera npu mpesunente PO mo crparernueckoMy pa3BUTHIO M HAlMOHAJIHHBIM
npoekTam, MpoTokos oT 24.12. 2018 Nel6).

4. OCHOBHOU 00pa3oBaTEILHON MPOTPAMMBI CPEIHETO OOIIEro 00pa3oBaHMs
MBOVY «COHLI Ne6» r. Kypuarosa.

S.IlocranoBnenuss I'maBHOro I'oCygapCTBEHHOTO CaHUTApHOIO Bpaya
Poccuiickoit @enepanuu «O0 yrBepxknenun Canllun 2.4.2821-10 «CanutapHo-
AMUAEMHUOJIOTUYECKHE TpPeOOBaHMUS K YCIOBUSM M OpTaHM3allud OOyYEeHHsS B
o0mreoOpaszoBaTenbHbIX yupexaeHusx» oT 29.12.2010 Nel89;

6.Ilpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yTBepKaeHUU
denepanbHOTO TIEpPeYHsT YYCOHUKOB, PEKOMEHIYEMBIX K HCIIOIB30BAHUIO IPU
pealM3auyd  UMEIONIMX TOCYIAapCTBCHHYIO aKKPEIUTAIMI0 00pa30BaTelIbHBIX
MporpaMM HAYaJbHOTO OOIEero, OCHOBHOTO OOIIEero, cpeaHero ooOmero
o0pa3oBaHUs».

7.Yue6noro mmana MBOY «COIIINe6y» na 2023-2024 yueOHBIN rof,
OCHOBHOM 00pa3oBaTeILHON MPOTrpaMMbl OCHOBHOTO o01iero odpaszoBanus MbOY
«COL Ne6» r. Kypuarosa.



3HaHUE XUMHHM CIY>KUT OCHOBOM sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUNA O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTrparoT (GopMUPYEMble XUMHUEH MNPEACTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrUM U 00 HSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

HN3yuyenue xumum:

CIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHus KyJIbTYPhI IUYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEN
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOW  y4yeOHOW  JIEeSITeNIHHOCTH,
AKCTIIEPUMEHTAIBHBIX M HCCIIECIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON eATeIbHOCTH;

3HAKOMUT CO CHeNU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsiAa HA €JUHCTBO MIPUPOJIbI M YEIOBEKA, ABJISIETCS OTBETCTBECHHBIM
ATanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4arONIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlanHble HampaBieHUST B OOYyYEHHU XUMHUU OOECTEeUMBAIOTCS CIHEnu(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOpBhIM  sBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHUsl OPUECHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHITHN XUMHUHU, OCHOB
HEOPraHWYECKOM XMMHUM W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IOHATUU
OPraHUYECKON XUMHHU.

CtpykTypa cojaepaHusi MPOrpaMMbl MO XUMHUU c(hopMuUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k e€ mzydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBbI
MIOHATUN O XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakimu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIUITY
[IOCJIEIOBATENBHOIO Pa3BUTHs 3HAHUW HA OCHOBE TEOPETUUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHSIL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUM aTOMa U XUMHAYECKOM CBSI3H;

— TpEeACTaBICHUU 00 HIEKTPOJUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.



Teopernueckue 3HaHUSA PpacCMATPUBAIOTCA HAa OCHOBE OMIMPHUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENIBHO OT OJHOTO
YpPOBHA K JpPYyromMy, BBIIOJHAS (YHKIUU OOBSACHEHHS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH NPAKTHYECKOTO NMPUMEHEHHUS U IOJIYYEHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue nmporpamMMbl IO XUMHUU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEICTABICHUS O XUMUUYECKOM COCTABIIAIOLICH HAYyYHOU KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOW NpPHUPOAbI, LIEHHOCTHOIO OTHOLICHHWS K HAYYHOMY 3HAHUIO H
MEeToAaM MO3HaHUS B Hayke. M3ydeHue XMMHHM NPOUCXOIUT C INPUBICUCHUEM
3HAHMM U3 paHee W3YYEHHBIX Y4YEOHBIX MpeAaMeToB: «OKpyXKaloumi MHpY,
«buonorus. 5-7 knacce» u «du3nka. 7 Kiaccey.

HeasiMmu u3yyeHUss XUMHUHM HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus
SABJIAIOTCH:

— (opmupoBaHHE HHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

— HaNpPaBJICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe MPUOOIIEHUE
00y4Jaromuxcs K CaMOCTOSITEIbHOM MMO3HABATENbHON JEATEIbHOCTH, HAYYHBIM
METOJIaM MO3HaHUs, POPMUPYIOIIUM MOTHUBAIIMIO M PA3BUTHE CIIOCOOHOCTEM K
XUMUU;

— o0ecrieyeHue yCaoBUH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYaIOITUMU CSI
OTIbITa Pa3HOOOPA3HOM 1EATENbHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI ), UMEIOIIUX YHUBEPCAIBHOE 3HAUYECHUE NS
Pa3JIMYHBIX BUIOB AEATEIbHOCTH;

— hopmupoBaHue 001IeH HYHKIIMOHAIHPHON M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIIE YMEHUN OOBACHSITH U OIECHUBATD SBJICHUS
OKpPY’KaIOUIEro MUPA, UCOJIb3Ysl 3HAHUS U OMBIT, [TOJTYyYEHHbIE IPU U3YyUYECHUH
XUMUH, TPUMEHATh UX MIPHU PEIICHUU MPOoOJIeM B TOBCETHEBHOM KU3HU U
TPYZOBOU AEATEIbHOCTH;

— (QopmupoBaHue y 0O0ydYaromIUXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKUX 3HAHUUH Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IEIAX
COXPaHEHMsI CBOETO 370POBbs U OKPY’KAIOLIEN ITPUPOTHON CPELBI;

— pa3BUTUE MOTHUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHS OOIIECUETOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HANPABICHHOCTH JaJbHEHIIETO
00y4YeHMUS.



OOmiee uYmMCIO YacoB, OTBENEHHBIX [JIsi HM3YYEHUS XUMHUU HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).

MecTo yuyeOHOro npeaMeTa B y4eOHOM IJIaHe

Jlns peanuzanuu padoudeit mporpammsel B yueoHom miane MbOY «COIII
Ne6y r. KypuaToBa BbIiesieHO 4 9 (BCero Ha mepuoJi 00yueHus ) 1o 2 yaca B
Henelo ¢ 8 1o 9 kiace, Bcero B 1o 136 yacoB. YueOHbIl roj B 8- 9 kiacce
paccunTaH Ha 34 Henenu

YuebHoe coliepKaHue Kypca XUMUM BKITFOYAET:
Xumus. 8 kiaacc. 68 4, 24 B HeJxeJI10
Xumus. 9 kiaacc. 68 4, 24 B HeeI10
Hcnoab3oBanue o6opynoBannsi «Touka pocTa» mo3BoJIsieT CO31aTh YCIAOBHUSA:

¢ JJIA paCIUPCHUSA COACPIKAHUS IKOJIBbHOT'O 06paSOBaHI/I$I;

® JJIs IIOBBIIICHUA MO03HABATEILHOM aKTUBHOCTH 06yqa}0umxc;1 B
CCTCCTBCHHO- HaquOﬁ O6J'IaCTI/I;

e IS pa3BUTHS JIMYHOCTH peOEHKA B Mporiecce 00yIeHHUsS] XUMHUH, €T
CIIOCOOHOCTEIA;

e JuIst pabOTHI C OJIAPEHHBIMH IIKOJIbHUKAMU, OPTaHU3AIMHI UX PA3BUTHS B
Pa3TUYHBIX 001aCcTSIX 00pa30BaTENbHOMN, TBOPUYECKOMN JACSITEIBHOCTH.

Onucanue MaTepuaibHO — TexHU4Yeckoil 0a3bl LlenTpa «Touka poctay,
HCIOJIb3yeMOro JJIsl peaju3annu 00pa3oBaTe/IbHbIX IPOrPAMM B PaMKax
NpenoJaBaHus XUMMH:

Hugposaa (komnvromepnasn) nabopamopusa (ILIJI), nporpaMMmHO-
ammapaTHbIi  KOMIUIEKC, JaTYMKOBas CHCTeMa — KOMIUIGKT Y4eOHOTro
o0opyAOBaHMs, BKJIIOYAIONIUNA W3MEPUTENbHBIA OJIOK, HHTep(deiic KoToporo
MO3BOJISIET O0ecrneYnuBaTh CBSI3b C TEPCOHATBLHBIM KOMITBIOTEPOM, W HaOOp
JTATYMKOB, PETUCTPUPYIOMINX 3HAYCHUS PA3TMIHBIX (U3UICCKUX BEITUINH.

Jamuuk memnepamypol niamunoevlii — NPOCTON W HAAEKHBIA JATUYUK,
MpeIHa3HAuYeH Il U3MEPEHHs] TeMIepaTypbl B BOJHBIX PacTBOpax U B Ta30BBIX
cpenax. HMmeer pasznuuHblii guanazoH usMmepeHuit ot —40 go +180 <C.
TexHuueckue  XapakTEePUCTUKHA  JaTYMKa yKa3aHbl B HMHCTPYKIIMHU  TIO
JKCILTyaTalluH.



Jlamuuxk memnepamypvl mepmonapuulii TPENHA3HAYECH [JIsI U3MEpPEHUs
temrnepatryp 10 900 °C. Mcnonb3yeTcsi mpu BBINOJHEHUM PabOT, CBSI3aHHBIX C
M3MEpPEHUEM TeMIepaTyp MIaMEHHU, IJIABIICHUS U Pa3NI0KEHUs BEIIIECTB.

Jlamuuk onmuueckou niomuocmu (Koaopumemp) — TPEIHA3HAYEH IS
M3MEPEHUsI ONTUYECKON IUIOTHOCTH OKpAIICHHBIX pacTBOpOB. Mcmonb3yercs mpu
m3yueHun TeM «PactBophl», «CKOPOCTh XUMUUECKUX PEAKIUi», ONpeAciIeHUU
KOHIICHTPAIIMU OKPAIICHHBIX HOHOB.

Jamuuk pH npenHazHaueH A1 U3MEPEHUs] BOJOpoAHoro nokaszatens (pH)
BOJIHBIX PACTBOPOB B Pa3JIMYHBIX UCCIEIOBAHUIX OOBEKTOB OKPYKAIOIIECH CPEIbI.

Jlamuuk 3nekmponposoonocmu TpeHA3HAYEH IJI1 U3MEPEHUs yIEIbHOM
ANIEKTPOTPOBOTHOCTU JKUJIKOCTEH, B TOM YHUCJE U BOJHBIX PAaCTBOPOB BEIIECTB.
[IpumensieTcss mnpu U3YYCHUU TEOPUU  DICKTPOIUTHUYECKOU JIHCCOIMAIUH,
XapaKTEPUCTUK BOJTHBIX PACTBOPOB

Jlamuux  X10pud-uoH06 - WCIOJNB3YeTCs I KOJWYECTBEHHOTO
OTIpeJICTICHUsI COJICPIKAHUSI MOHOB XJIOpa B BOJHBIX PacTBOpax, MOYBe, MPOJAYKTaX
nutanuss. K paTuuky mOAKIOYaeTcsl HMOHOCENEKTUBHBIN anektpon (MCDI)
(paGoumit  2JIEKTPOZ), TOTEHIIMAT KOTOPOTrO 3aBHCUT OT KOHIICHTpAIlUU
OTpeNeNIIeMOT0 HOHA, B JaHHOM cliydae OT KoHIeHTpauuu aHuoHoB CI-.
[Torentnan MCD onpenenstoT OTHOCUTENIHHO JIEKTPO/ia CPAaBHEHUS, KaK MPaBHIIO,
XJIopcepeOpsiHOTO.

Jlamuyuk  Humpam-uonoé  TpENHAa3HAYeH IS  KOJMYECTBEHHOTO
OTIpEJICICHUs] HUTPATOB B PA3IMYHBIX OOBEKTaX OKpYXalolled cpelbl: BOJE,
OBOIIAX, PpyKTax, KOJIOACHBIX U3IETUAX U T.I.

Mukpockonyugpoeoiinipe iHa3HAYCH U3 YUYEHUAPOPMBIKPUCTAIIIOBUHAO
JIIOJICHUS3aPOCTOMKPHUCTAIIIIOB.

Annapam 0aa npoeedenusn xumuueckux peaxyuii (AIIXP) npenHazHayeH

JUIA TIONyYEHHWS] W JEMOHCTPAIMM CBOWCTB TOKCHYHBIX IAPOB W Ta30B . OTH
BEI[ECTBA TIOJNy4alOTCsl B KoJiOe-peakTope, W TpU HarpeBaHuu (Wi 0Oe3
HarpeBaHUs) ra3000pa3HbIe BEIIECTBA MPOXOIAT Yepe3 MOTJIOTHTEIbHBIE EMKOCTH
(HacazakuM) ¢ pacTBOpPaMH PEareHTOB, BCTYMAIOT ¢ HUMU B peakuuio. M30bITOK Ta3a
MOTJIONIAETCS KUJAKAMUA U TBEPIBIMU peareHTaMH, a TakKKe aKTUBUPOBAHHBIM
yraéMm. AmmapaT 4Yaimie BCEeTrO HCIOJIB3YIOT JUIsl TONYYeHHUS M JAEMOHCTpAIluu
CBOWCTB XJIOpa, CEpOBOAOPO/IA.

Ilpubop o0Ona Oemoncmpauyuu 3a6UCUMOCHIU CKOPOCMU XUMUYECKUX
peakyuii om paziuyHelX GaKmopoe WCNONIb3YIOT NPU U3YYEHUHU TEMBI:
«CKOpOCTh XMMHYECKOM peakuu» U TeII0BOro 3PdheKrta XMMHUUECKUX PEaKIui.
[TpuGop maér BO3MOKHOCTH OKCIIEPUMEHTAJIBLHO WCCIEIOBATh BIUSHUE Ha
CKOPOCTh XMMHUUYECKUX PEaKlHil caeayronux (HaKToOpoB: MPUPOAbl pearupyronmx
BEILIECTB, KOHLIEHTPAIIMU PEarupyronux BellecTB, IUIOIAA1 TpaHullbl pasaena §as



B TETEPOTr€HHbIX  cUCTeMax  (IOBEPXHOCTU  CONPUKOCHOBEHUS  MEXKIY
pearupyroummMu BEIIeCTBaMU ), TEMIIEPATYPbl, KATAIM3aTOpa, HHTHOUTOPA.

Ilunemxka-o0o3amop — TnpuCHOCOOJIEHHE, HCMOIb3yEMOE B JlabopaTopuu
JUISL OTMEpPUBAHUS OMNpeeaEéHHOro 00bEéMa KUIKOCTH. [IWMMeTKH BBIMYCKarOTCS
MEPEMEHHOT0 M TMOCTOSHHOrOo 00bEéMa. B KOMIUIEKTBI 00OpynoBaHMS ISt
MEIUIMHCKUX KJIACCOB BXOAAT yHOOHBIE MUIETKH- 103aTOPbl OJHOKAHAJIbHBIE,
MO3BOJISIIOLIME HACTPOUTH HEOOXOAMMBIA O0BEM OTOMpPAaeMON >KUIKOCTU B TPEX
Pa3IUYHbBIX IHANAa30HaX.

bansa kombunupoeannaa npenHa3HaueHa Jii HarpeBa CTEKISHHBIX U
bapdpopoBbIX cocynoB, Korjna Tpedyercs co3laTb BOKPYT HAarpeBaeMoro cocyna
paBHOMEPHOE TEeMIEpaTypHOe Tojie, H30eXaTb HCIONb30BAHUS OTKPHITOTO
IUIAMEHU M pacKal€éHHOM aiexTpuueckoil crnmpanu. Koprmyc kKoMOMHUpPOBaHHOMN
Oanu cxaenaH w3 amoMuHUSA. JKUIKOCTHas YacTh KOMOWHHUPOBaHHOW OaHM
3aKpbIBAETCA KOJBLIAMU PA3IUYHOTO TUAMETPA.

Ilpubop ona nonyuenus 2a306 VCNONBL3YETCS JIJISl TIOJYYEHUS HEOOIBITUX

KOJIMYCCTB I'a30B: BOJOpOaa, KUCTIOpoAA.



COIAEPKXAHUE OBYUEHUA

8 KUIIACC

[IpakTnyeckass yacTb y4eOHOrOo  COJEpKaHUS  TpeAMETa  yCUJICHA
MaTepHallbHO-TEXHUUECKOW 0a3oi neHTpa «Touka pocTa», UCHOIb3YyeMOro IS
peanuzaiuu o0pa3oBaTEIbHBIX MPOrPAMM B paMKaXx MPernolaBaHus XUMUU.

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuun. Posib XUMUK B KU3HHU YEJIOBEKA. XUMUS B CUCTEME HayK.
Tena wu BemecTBa. Du3nyeckre CBONWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOMaX MO3HAHUSA B XMUMHUHU. YHMCTHIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHus CMeceil.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE OdJeMeHThl. CHMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OtHocuTenpHas MOJICKYJISIpHas Macca. MaccoBas 10Jisi XUMHYECKOTO dJIEMEHTA B
COCTMHEHUH.

KomnuectBo BemecTtBa. Mok, Monsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl M YHCIa CTPYKTYPHBIX €IMHHUIl BemiectBa. Pacu€tel mo dopmynam
XUMUYECKUX COETUHEHUM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasi Peakius U €€ MpU3HAKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuémaMu obpaieHus ¢ J1abopaTOpHBIM 000PYI0BAaHUEM, U3yUYEHHUE M ONHCAHHE
bU3MYECKUX CBOMCTB 00pa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlUs BOJbl) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOW) SIBJICHUHN, HaOIIOJICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOIeiCTBHE keje3a ¢ pactBopoM cosm meau (11),
M3y4eHHE CIOCOOOB pa3/ICNIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MOBAPECHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MacChl, CO3[aHHE MOJENIed MOJIEKYI
(1apocTep>KHEBBIX).

Ba:kHeililne nmpeacTaBuTe/IM HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmecs razos. CoctaB Bo3ayxa. Kucinopon — anemeHT u mpocToe
BemecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenue kuciopoaa. CrocoObl
MOJIyYeHUsT KHUCIOpoJa B Ja0Opatopuu ©  NIpOMbIIUIEHHOCTH. Kpyrosoport
KHcyiopoa B mpupojie. O30H — ayioTponHas MoAu(pUKAIUs KUCIOPOoaa.

TemioBoit >P¢GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKuu. TOIUIMBO: yroiab W METaH. 3arpsA3HEHHE
BO3/1yXa, yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOs.

Bonopon — n»nemMeHT u mpocToe BemlecTBO. HaxokaeHue Boaopoaa B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBAa, TMPUMEHEHHUE, CIIOCOObI
nosryyeHus. Kuciaorsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBOMcTBAa BOoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3zyromniie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenkinatypa okcuaoB. Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne ocHOBaHUM.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @U3n4ecKue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

['eHeTnueckas CBsI3b MEXKIY KJI1aCCaMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIIEHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M W3YyYEHHE CBOWMCTB KHUCJIOpOAa, HaOJ0AeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIOBHS BO3HHKHOBEHHUS W
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMHMCAaHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MO’KHO HCIIOJIB30BAHUE BUEOMATEPUAIOB), HAOIIOJIeHUE O0pa3lioB BEIIECTB
KOJMYECTBOM |1 MOJb, HCCIEJOBAaHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C



pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJCHCTBUAE BOJBI C METa/IaMHU
(HaTprieM ©  KaibleM) (BO3MOXHO  HCIOJIb30BAaHUE BUJEOMATEpPUAIIOB),
uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIHIECTB PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyenue B3aumopeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, PEaKkUuid HEUTpaau3alyy, II0Jy4YeHHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3ajlad 1o TeMe «BakHelnne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUI.

HHepuoanuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MengeaeeBa. CTpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CxXOJHBIX BJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METAJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEPHBIC OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (OpPMBI
[Tepunonnueckoii cuctembl xumuueckux 3meMeHToB . 1. Menneneesa. Ilepuonas
u rpynnsl. DU3NUECKUI CMBICI IOPSAKOBOTO HOMEpPA, HOMEPOB IepHUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHYECKHX  JJIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoamueckoro 3akoHa u [lepuoandeckoil cucTeMbl XUMUYECKHUX
AJIEMEHTOB Il pa3BUTHS Hayku M mpaktuku. JI. WM. MenneneeB — y4yé€Hbld H
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTENIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BocCcTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHHUE OIBITOB,



WUTIOCTPUPYIOIINX ~ TPUMEPBl  OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX  PEAKIUN
(ropeHue, peakiuyu pas3ioKeHus, COSTUHEHUS).

Mesxicnpeomemmuple céasu

Peanuzammst MeXIpEIMETHBIX CBS3€M NMPU HM3YUYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOMUX eCTEeCTBEHHO--HAyYHBIX
MOHATHH, TaK W TOHATHUH, ABJISIONIUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIN (akKT, TUIOTE3a, TCOPHS,
3aKOH, aHalM3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIOICHUE,
OKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICITh, SIBJICHHE.

dusnka: wMartepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, SICKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYMHBI, STUHUIIBI
U3MEpEeHHS, KOCMOC, TJTAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIE TMOPOIHI,
NIOJIC3HBIC NCKOIIAeMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonndeckuii 3akoH. Ileproauueckasi cucteMa XUMUYECKUX J1eMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TME€PBBIX TPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBUHU C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJBI XUMHYECKOW CBA3U. THIBI KPUCTATIUYECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEUIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Kiaccudukanys m HOMEHKJIaTypa HEOPraHMYECKUX BEIICCTB. XHMHYECCKUC
CBOMCTBa BENIECTB, OTHOCSIIIMXCS K PA3JIAYHBIM KJIIACCAM HEOPraHUYECKUX
COCJIMHECHUH, T€HETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Kiraccudukanys XuMUYIeCKUX PeakIuil 10 pa3IMYHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIUHA BEHIECTB, MO TEIUIOBOMY 3¢ (deKTy, o
M3MEHEHHUIO CTEMEeHEH OKHCICHHUS XHMHYECKHX 3JIEMEHTOB, M0 0OpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUEC
YpaBHCHUH.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpPATUMBIX XMMHYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusax. [lonarue o karanuse. [loHsITHE 0 XMMHUYECKOM paBHOBeCHU. DaKTOPBHI,



BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU MU TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOMN peaxkuum. CocraBnenue ypaBHEHUI
OKHUCJIUTEBbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C HCHOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsa3u. Crenenn auccoruanuu. CUiabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMUW W CcOJiei B CBETE€ TMPEJCTABICHUN 00 d3JIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7mopua HaTpuUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJICKTPOIPOBOJTHOCTH
pacTBOpOB BEMIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U  coJien
(BO3MOKHO  WCHOJIb30BAaHWE BHJIEO MaTE€pUaJiOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TMPOTEKAHWS  pPEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJACICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakMu pas3joKEHUs, COCUHEHUS), PACIIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbI0 KAYE€CTBEHHBIX pEAKIMM HAa  HOHBI, pEIICHUE
AKCIIEpUMEHTAJIbHBIX 3a/1a4.

HemeTanibl M UX COeIMHEHUS

OO6miass XapakTepucTHKa TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue W (PU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C MeETAJUIaMH, HEMeTajylaMH, Iejao4amMu). XJIOPOBOIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BaxkHeuue XJIOpUAbI U UX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENeHu okucieHus. CTtpoeHue u (PuU3MYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEPhl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.



CepHast kuciora, (Qusnueckue U XUMHUYECKHME CBOMCTBa (00IIHME Kak
MpEeACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTBHI.
IIpumenenune cepHoi KucaoThl. ConM CEpHON KUCIOTHI, KAUECTBEHHAs PEaKLMs Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢usznueckre U XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupojae. AMMHaK, €ro
¢usznueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux (GU3NYECKHe U XUMHUUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (PU3NYecKre U XUMUUYECKHE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue 1 XMMUIECKHUE CBOMCTRA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKalMK, pPACIPOCTPAaHEHHE B TMpUpoOJe, (PHU3NYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
duznueckne MW XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rino0ambHOrO TMOTEIVICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONH, NX (PU3HUYCCKUE U XMMHUYCCKHUE CBOMCTRBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HEPTh),
MPOIYKTHI WX TmepepaboTku (OC€H3MH), WX POJIb B OBITY W MPOMBINIJICHHOCTH.
[TonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, YriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.



KpemHuii, ero ¢usnueckue M XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npuMenenne. CoenuHeHuss KpeMHus B mpupone. OOmue mnpeacraBieHus 00
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobmeMbl 0€30MacHOTO HMCMIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHHUS, OMbBITHI, OTpakaronue (PU3NUEeCKue M XUMHUUYECKHE CBOWMCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIeOMAaTepraoB), HaOOICHHE TIporiecca OOyTiIMBaHUs caxapa IMoj JAeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinK Ha Cynbdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COEAUHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a3oTHBIX U (PocPOpHBIX ya0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX NMPOTEKaHUs1, B3aUMOJIEVCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHUEe, COOMpaHUE, pAaCliO3HABAHHE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT W
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIIEHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHenmmne HeMeTaaIbl U UX COCAUHECHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHtoB J[. W.
MenpneneeBa u cTpoeHus atToMoB. CTpoeHre MeTaioB. Merayunueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAIMYecKass  pemérka.  DJNEKTPOXUMHUYECKUH  psif
HaMpsHKeHU MeTamnoB. dusnyeckne 1 XMMUYECKHe CBOMCTBA MeTauioB. O0rue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmiaBbl (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.



[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamusi). OKCUIIBI U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCMHECHUN.

IllenoyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3nUecKue U XMUMUYECKUE CBOMCTBA MarHus
U Kanplivsa. BakHeimme coeauHEHUs Kaiublius (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa, cCTpoeHUE aroMa, HaxOXJeHHEe B mpupoae. Pusnyeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UUECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCHJA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOKHO  HCHOJb30BAaHUE  BUIEOMATEpUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MIPOLIECCOB OKPAIIMBAHHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHUE aM(DOTEPHBIX CBOWCTB THIPOKCHUIA ATTFOMHHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a]1a4 0 TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HHU YeJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOmycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
poOJieM.

Xumuueckuit IKCnepumenm:



u3y4yeHue oOpa3lioB MATEepUaloB (CTEKJIO, CIIaBbl METAJJIOB, NOJUMEPHBIE
MaTepHabl).

Mescnpeomemmunie ceazu

Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pEe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01mMe ecTecTBEHHO-HAYYHBbIE MOHATHS: HAy4yHBIM (DaKT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCuPUKalus, MEepUOJAUYHOCTb, HAOII0JEHUE,
HKCIIEPUMEHT, MOJEIUPOBAaHUE, H3MEPEHHUE, MOJeb, SBIECHUE, MAPHUKOBBIM
3 PeKT, TeXHOJIOTHUSI, MAaTEPUAIIBI.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
U30TOMbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUH 3aps]l, MPOBOJHUKH,
NOJYIPOBOAHUKH, JTUINEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TeI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTka, cruiaBbl, (PU3MUYECKUE BEIWYUHBI, CIMHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yII0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIC3HbIE HCKOTIaeMBbIE, TOTLIIUBO, BOJIHbBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacJeIuI0, TOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOUX TOBAapHUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEaKIUu 3aMeleHus, peaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHMOH, aHWOH, PAacTBOp, MAcCOBasi JIOJIs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBlieHUs (opmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3u (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUSI MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckas cucrema XuMmudeckux daementoB . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro JJeMeHTa 1o ¢opMmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe IMpaBUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE paCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K koHnmy o0yuenussi B 9 kiacce mpeaMeTHbIe pe3yJibTATbI Ha 0a30BOM
YPOBHeE J0/IZKHbI OTPa:KaTh C()OPMHUPOBAHHOCTDH Y 00Yy4alOIIUXCS YMEHHI:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PEaKIusi, XUMUIECKast CBA3b, TEIIIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOW (popMmyre, xapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MalblX MEPUOJ0B U IVIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMMKE W crenuuueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETI0YEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIU MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PeaKiui;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, CHIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMI0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC
(c yueTom mpuMeHeHUs1 000pyIOBaHUS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOU

Y TEXHOJIOTMYEeCKOM HampaBiieHHocTel «Touka poctay).

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
(uudpossbie)
Nen/m | pasnenoB u Tem Bcer | Konrpoubn IIpakTHyeck
o0pa3oBartejibHbIE
NporpamMmbl 0 ble padoThI ue padoTsl
pecypchl
Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUHSA
Xumus —
Ba)kHast 00J1aCTh
bu6moreka [IOK
€CTEeCTBO3HAHUS
1.1 . 5 0 2 https://m.edsoo.ru/7f418
Y MIPAKTUYECKOU 37¢
JeATeIIbHOCTH —
gejoBeKa
BemecTBa u bu6moreka [IOK
1.2 XHUMHYECKHE 15 1 0 https://m.edsoo.ru/7f418
peakuuu 37¢c
Hroro mo pazgeny 20

Pasznen 2. Ilepuoaguyeckuii 3axoH u [lepuoguveckas cucrema xumuyeckux iemenTon /I, U.
MenaeneeBa. CTpoenne aToMoB. XuMu4eckasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
[Tepuonnueckuii
3aK0H U
[Tepuoanueckas
CHCTeMa bu6mmoreka [IOK
2.1 7 0 0 https://m.edsoo.ru/7f418
XUMHAYECKUX 37¢
anemenToB . 1. T
Menneneena.
Crpoenue atoma
XuMHyeckas
CBS3b. bu6mmoreka [JOK
2.2 OKHUCIIUTEIBHO- 8 1 0 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIBH 37c
bI€ PEAKIIUU
Hroro
bu6mmoreka [JOK
10 15
- https://m.edsoo.ru/7f418
pasi 37¢
y
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Paznen 3. Baxkneiimmue NpEeaACTABUTEC/IN HEOPraHUYE€CKUX BCIIECTB

Bo3znyx.
bubnuoreka [IOK
Kucnopon.
3.1 6 0 0 https://m.edsoo.ru/7f418
IToustue 00
37c
OKCHIax
Bomopon.
P bu6mmoreka [IOK
Ilousttie o
3.2 8 0 1 https://m.edsoo.ru/7f418
KHUCJIIOTax u
37c
COJIIX
Bopna. PactBopsi. bubnuotexa [JOK
3.3 IToustne 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUX 37c
OCHOBHEBIE
CIACCHL bubmmoreka [{OK
3.4 11 1 1 https://m.edsoo0.ru/7f418
HCOpFaHI/I‘-IeCKI/IX 370
COeqUHEHNN -
Hroro mo pazueny 30
3.1
3.2
bu6moreka [IOK
PesepBHOE BpeMs 3 0 0 https://m.edsoo.ru/7f418
37c
OO0111€€ YMCIIO YaCOB I10 68 4 5
MporpaMme
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9 KUIIACC
(c yueTom mpuMeHeHHs1 000pyI0BaHUS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOU

Y TEXHOJIOTMYEeCKOM HampaBiieHHocTel «Touka poctay).

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne Konutpoan | Ilpakrtu | (uudpposbie)
pa3aesioB U TeM
n/n Bcero HbIE yecKHue oﬁpasonaTe.Hbele
NMPOrpaMmblI
padoTsI padoThbI pecypchl
Pa3nen 1. BemecTtBo 1 XuMHU4ecKHe peakun
[ToBTOpEHUE N
11 yrayOneHue 3HaHUH 5 1 0 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeIoB https://m.eds00.ru/7f41a636
Kypca 8 Kiacca
OCHOBHBIE BuG 110K
nonmmoTexa
1.2 3aKOHOMEPHOCTH 4 0 0
P . https://m.edso0.ru/7f41a636
XUMHYCCKHAX PEaKITHiA
DIIEKTPOJIUTHYECKAS
13 JIUCCOLINAIS. 8 1 1 bubnuotexa [JOK
' XUMUUECKUE PEAKIMU https://m.edsoo.ru/7f41a636
B pacTBopax
Hroro mo pazgeny 17

Pa3nen 2. HemeTa/sILI M UX COeIUHEHHUS

2.1

Oo61mas
XapaKTepPUCTHKA
XHMHYECKUX
aneMeHToB VIIA-
rpymmbl. ['ajoreHsr

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.2

Oo01mas
XapaKTEePUCTHKA
XUMHYECKUX
a1neMeHTOB VIA-
rpynnsl. Cepa u eé
COEIMHEHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

2.3

OO0mas
XapaKTepUCTUKA
XUMHUYECKUX
sneMeHTOB VA-
rpynmnsl. A3oT,

¢dochop u ux

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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COCAMHCHUA

24

OOmas
XapaKTepUCTHUKa
XUMHYECKUX
aneMeHToB |VA-
rpynusl. Yriaepoa u
KPEMHMH U UX
COEIMHEHUs

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pa3ges 3. MeraJsjibl M UX COCANHECHUSHA

31 OO6mue cBoiicTBa 4 0 0 bubnuorexa [JOK
' METAJIOB https://m.edsoo.ru/7f41a636
3.9 Baxneiime MeTamib 16 1 9 bubmmoreka [{OK
' U UX COEJMHEHNUs https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kaomasi cpeia
B
4.1 Mziuee(::fbf B JKM3HH 3 0 0 brbmorexa [OK
' p https://m.edso0.ru/7f41a636
YeloBeKa
Hroro mo pazgeny 3
bu6moreka [IOK
Peseparioe pewia 3 0 0 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7

YACOB IIO ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabn | IlpakTHueckue
n/n Bcero JarTa uzyvyenus o0pa3oBaTe/ibHbIE
ble padoTbl | padoThl
pecypchl
[Ipenmer xumuu. Poss xumun B
1 KU3HHU denoBeka. Tema u 1 0 0 bubmorexa HOK
’ https://m.edsoo.ru/ff0d210c
BeIlleCTBA
5 IlonsaTtue o MeTogax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1
«IIpaBwmiia paboTHI B
3 nabopaTtopuu U MpUEMBI 1 0 1 Bubnmorexa [JOK
patTop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyT0BaHUEM
4 YucTele BeecTBa U CMECH. 1 0 0 bubmuorexka [JOK
CriocoOnl pasneneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmeceit (Ha 1 0 1 bubnunoreka [JOK
MpUMEPE OUUCTKU NMOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIH)»
bubmuoreka [JOK
6 A . 1 0 0
TOMBI H MOMBKYIAL ¥ HOHH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE DIIEMEHTBI. 3HAKU
7 (CMMBOJIBI) XUMHUYECKUX 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
3neMeHTOB. OTHOCHUTENbHAS
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aTOMHasd Macca

8 [IpocThie 1 cI0XHBIC BEIIECTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE bubmmoreka LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
B TB. XUMHUYCCKast MyJIa.
10 BeaIJI'IIeeI(-:ITHOCTI) i c:znj:HIib e bubmorexa HOK
https://m.edsoo.ru/ff0d2eae
OKHCJICHUS aTOMOB XHUMHYECKHUX
3JICMEHTOB
CocraBiaeHre XUMHUYISCKUX
11 (hopMyI1 BEIECTB O CTENEHH bubnuoreka [IOK
OKHCJICHHS XUMHYCSCKIX https://m.edsoo.ru/ff0d323c
3JICMEHTOB.
CocTraBieHHe XUMHUYCCKHX
12 (hopmy BEIIECTB MO CTETICHU bubnuoreka [IOK
OKHUCJICHUS XUMHUYSCKUX https://m.edsoo.ru/ff0d323c
3JICMEHTOB.
OTHOCHUTENBHAS MOJICKYJISIpHAs
13 macca. MaccoBast JoJist bubnmuoreka [JOK
XHMHYECKOT0 AJICMCHTA B https://m.edsoo.ru/ff0d323c
COCTUHECHUU
YcraHoBneHue nmpocrenen
14 (hopMyIibl BeliecTsa o bubnunoreka [JOK
MAacCOBOMH J10J1€ XUMHUUYECKOTO https://m.edsoo.ru/ff0d350c
3JIEMEHTa B COCTMHEHUH
1s KoaunuectBo Bemecrra. Moib. bu6mmoreka [JOK

Momnspnas macca

https://m.edsoo.ru/ff0d5230
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dusznueckue 1 XUMHUYECKUE

bubmuoreka [JOK

16
SBJICHUA. XUMUYECKasl PEaKLIHs https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycinoBus
17 MPOTECKAHUS XUMHUUCCKUX bubmorexa HOK
p N https://m.edsoo.ru/ff0d3al6
peakiuit
3aK0oH COXpaHEHHUs MacChl
18 BEIECTB. XUMHUYECKHE bubnmorexa LOK
' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Borauciienus konmdecTBa, MacChl
19 BEILECTBA IO YPABHEHUAM bubnmorexa LHOK
P . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKITuit
Knaccudukanus xumMmuaecknx
20 peaknuii (CoeTuHeHus, bu6moreka [IOK
pa3JoKeHUs, 3aMEIICHHUS, https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
21 sHumKIomneauct. O6o0meHne u bubmorexa OK
1 AT Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allus 3HaAHUI
Kontponbras padorta Nel o
22 TeMme «BelecTBa 1 XUMHYECKHE bubmorera [JOK
https://m.edsoo.ru/ff0d4290
peaKIum»
[TepBbie TOTIBITKH
93 KJ1accu(PUKAIUA XUMUYECKUX bu6mmoreka [JOK
anemeHTOB. [loHsiTHE O rpynmax https://m.edso0.ru/00adb076
CXOJHBIX DJICMECHTOB
[Iepuonnueckuii 3aKOH U
bu6mmoreka [JOK
24 [lepuoaunueckas cucrtema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00adb486
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Meunneneena

24 [Iepuoasl, rpynmsl, MOATPYIIIIBI bubmiorexa LIOK
https://m.edsoo.ru/00adh33c
o5 Crpoenue atomoB. CoctaB bubnuorexa [JOK
aTOMHBIX s1ep. M3oTormsl https://m.edsoo.ru/00ad9ch2
CrpoeHue 3IeKTPOHHBIX
26 000JI0Y€K aTOMOB AJIEMEHTOB bubnuoreka [JOK
[Tepnoanueckoit cucremsr /1. U. https://m.edsoo.ru/ff0d61c6
MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
97 3JIEMEHTA MO €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00adh33c
MenneneeBa
3nauenue [leproandeckoro
28 3aKOHa JJI Pa3BUTHS HAYKU U bubmuorexa [JOK
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ad9cb2
YU€HBIH, MeJaror U rpaxaaHuH
29 DIIEKTPOOTPUIIATEITLHOCTD bubnuoreka [JOK
aTOMOB XMMHYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d61c6
bu6mmoreka [JOK
30 Homnas xumuccias cossb https://m.edsoo.ru/ff0d61c6
31 KoBanentnas nonsipHas bubnunoreka [JOK
XUMHUUECKas CBS3b https://m.edso0.ru/00adb33c
32 KoBanentnas nenossipHas bubnnoreka [JOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00ad9ch2
bu6mmoreka [JOK
33 CTeIeHb OKHCCHHS https://m.edsoo.ru/ff0d61c6
33 OKHCIUTETBHO- bu6mmoreka [JOK
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BOCCTAHOBHUTCIIBHBIC peaKI_[I/II/I.
OKHUCIIUTEIIN U BOCCTAHOBUTEIH.

https://m.edsoo.ru/ff0d448e

KonTtposnsHas padota Ne2 o

34 teme «CTpoeHue aToma. bubmorexa LHOK
https://m.edsoo.ru/ff0d448e
XUMUYECKas CBSA3b
Bo3ayx — cmech razos. Cocras
35 Bo3xyxa. Kuciopon — anemenT bubmorexa HOK
https://m.edsoo.ru/ff0d4614
U nipoctoe BemecTBo. O30H
du3nYecKue U XUMHUICCKHE
36 CBOMCTBA KUCJIOPOia (peakIuu bubmuorexa [JOK
oKucieHus, ropeaue). [lonsrue https://m.edsoo.ru/ff0d4614
00 okcHax
CrtocoOBI IMOJTydeHUsT KHCIIOpO/1a
37 B JIaOOpaTOPUH U bubnuoreka [IOK
npoMbIieHHOCTH. [IpuMenenue https://m.edsoo.ru/ff0d497a
KHCIIOpOo/ia
TennoBoii 3 HexT XuMuIecKou
peaxiuu, IoHATHE O
38 TEPMOXUMHYECKOM YpaBHEHHUH, bubmorexa HOK
https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUUECKHUX
peakuusax
Tonnmuso (HedTh, Yroib U
39 METaH). 3;rp;b3He£e BO3/yXa, Bubmmorexa LIOK
https://m.edsoo.ru/ff0d4c4a
CHOCOOBI ero MpeaoTBpAaIleHHUs
[IpakTuueckas pabora Ne 3 mo
40 teme «llonydenue u cobupanue bubnuoreka [IOK

KHUCJIOPO/Ia, U3YYEHUE €T0
CBOVCTBY

https://m.edsoo.ru/ff0d4ae2
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Bonxopox — aneMeHT u mpocroe

41 cTBO. HaxoxieHue B Bubmmorexa LIOK
BELLECTRO. 8 https://m.edsoo.ru/ff0d4ddo
MIPUPOJIC
dusznUecKrue 1 XUMHUCCKHE

42 N bubnuorexa [JOK
CBONCTEA BOAOPOAA. https://m.edsoo.ru/ff0d4ddo
[Ipumenenue Boropoaa

bubmmoreka [{OK

43 HowsThe 0 KHCIOTaX 1 COTAX https://m.edsoo.ru/ff0d50d2

44 Crioco0pl mosty4eHust BOJ0poaa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o
teme «Ilomydenue u cobupanue bubnuoreka [IOK

45
BOJIOPO/JIa, U3YUYEHHE €TI0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

46 Monspabiii 00bEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,

KOJIMYECTBA BElIeCTBA rasa Io bubnuoreka [JOK

47
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BEMY.

Brruncnenust 00bEMOB ra3oB 1Mo

48 YPaBHEHUIO PEAKIIUU Ha OCHOBE bubmuoreka [JOK
3aKOHa 00BEMHBIX OTHOIICHUI https://m.edsoo.ru/ff0d5708
rasoB.

49 dOu3ndecKnue U XUMUYECKHE bu6mmoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

50 CocraB ocHoBaHui. [TonsTHE 00 bubnmuoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona kak pactBopuTes.
HaCBIH_[CHHBIe 1 HCHACBhIIIICHHBIC

bubmuoreka [JOK

ol
pactBopbl. MaccoBas 1071 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[Ipaktuyeckas padora Ne 5 o
teme «lIpurotoBnenue

52 acTBO CI))B C OTpeIeIEHHO I brmmorexa [OK
P P . ? ! . https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIei pacCTBOPEHHOTO
BEILIECTBA
KonTtponsnas pabora Ne2 no

53 teme «Kucmopoa. Bogopo bubnmorexa [JOK

POAL. BOAOPOL. https://m.edsoo.ru/ff0d6342
Boma»

54 OKcHIBL: COCTaB, bu6moreka [IOK
Kiaccudukanys, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tosnydenune n XuMHu4IECKre

55 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX bubmorexa IOK

’ https://m.edsoo.ru/ff0d664e
1 aM(OTEPHBIX OKCUIOB

56 OcHOBaHUSI: COCTaB, bubnmuoreka [JOK
Kiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

57 [Tosnydenune n XuMHYECKHE bubnuoreka [JOK
CBOMCTBAa OCHOBAHU M https://m.edsoo.ru/ff0d67ca

58 Kucnorsr: cocras, bubmuoreka [JOK
KJaccuguKanus, HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2
[Tosmyuenue u xuMu4ueckue bubnuoreka [IOK

59 .

CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIIATypa,
(cpensinc) P bubnmuoreka [JOK
60 crocoObl NOJTy4EHus,

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ad9474
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[Ipaktuyeckas padora Ne 6.
Pemrenne skcniepuMeHTAIBHBIX

61 3aa4 1o teMe «OCHOBHEIE 1 bubnmorexa LHOK
https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHHMYECKUX
COCJIMHEHUIN»
I'enernueckas cBsA3b Me
@ | asccasnt ncoprarmiccrn 1 Enmonaca LIOK
. P https://m.edsoo.ru/00ad9a50
COCANHCHUHN
63 O06o01enre U cucTeMaTu3arus 1 bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtponsnas pabora Ne3 no
64 Teme "OCHOBHBIC KIIaCChI 1 bubmorexa TOK
“n https://m.edsoo.ru/00ad9ela
HCOPraHNM4CCKUX COCANHCHU U
65 Peseprubiit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUCTEMAaTU3aIys 3HaHUuI https://m.edsoo.ru/00ad9ffa
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [IOK
66 . 1
cUCcTEMAaTu3aIys 3HaHUuH https://m.edsoo.ru/00ada52c
67 PeszepBHbIit ypok. O600mIEeHre 1 1 bubnuoreka [JOK
cUCcTeMAaTU3als 3SHaHUH https://m.edsoo.ru/00ada52c
68 Hrorosas koHTpoJIbHAs paboTa 1 bubnuoreka [JOK
3a Kypc 8 knacca https://m.edsoo.ru/00ada342
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara nudpoBLIe
Ne n/m Tema ypoka Konrtpoabubie | IlpakTnueckue op
Bcero u3yueHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B M3MEHEHUU

2 CBOMCTB XUMHUYECKHX DJIEMECHTOB 1 0 0 bubmmorexa [JOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHUM 1 1 0
OCHOBHBIX pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XxuMmuaeckux 1 0 0 bubnuoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN

bubmuoreka [JOK
7 peakmuu. [IoHITHE 0 TOMOTC€HHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIHUIX
[TonaTHE 0 XUMHYECKOM

3 paBHOBecuH. DAaKTOPBI, BINAIOIINE 1 0 0 bubnuoreka [IOK
Ha CKOPOCTb XUMHUYECKOU PEaKLIUU U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
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paBHOBeECHs

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MonHbIe ypaBHEHNS PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEIACTABICHUIN bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
et . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIHT
14 ITousarue o ruaponse conen bubmmorexa [OK
P https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubmuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Perienue 3xcnepuMeHTAIBLHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a7a4uy
KouTtponsnas pabora No2 mo teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Bubmorexa OK
p A HHAHHA. https://m.edsoo.ru/00addecO
XUMUYECKUE pPeaKllii B pacTBOpax»
OO0111ast XapaKTEpPUCTHKA raJIOTE€HOB.
P P N bubnmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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Xnoposogopoa. CossHast KHCIIOTa,

bubmuoreka [JOK

19 XUMHYECKHE CBOMCTBA, IIOIyUCHUE,
I https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTtuyeckas padora Ne 2 o reme
20 «[TonmydeHue CONSTHON KUCIOTHI bubmorexa LHOK
YEHIE S0 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€¢ CBONUCTB»
Brrurcnenus o ypaBHEHUSAM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHU I bu6moreka [IOK
B Ipupoie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 .
(br3uYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (hbM3UYEeCKUEe U XUMUYECKUE bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEaKIInH, JIeKAIIHNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brrancienue MaccoBoit 10711 BbIXO1a bubmuoreka [JOK

MPOIYKTa peaKkuu

https://m.edsoo.ru/00adec8a
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OO1mas XxapakTepuCTHKA HIEMEHTOB
VA-rpymisl. A3o0T,

bubmuoreka [JOK

28
pacrnpocTpaHeHue B IPUPOJE, https://m.edsoo.ru/00adeea6
(du3HUecKre U XUMUYECKUE CBOMCTBA
AmMHak, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbamorexa [OK

’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 3 o Teme
30 «[TonyueHne aMMuaKa, U3yudeHUE ero bubmorexa HOK
. i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 00OpeHnii. XUMHUYECKOE bubmorexa LOK
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa u

33 Cpocgo pHa;I KI/ICJ'I(E))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmorexa HOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu 1(3) e gmﬂzecxl;e 1 XUMHUYECKHE Bu6mmorexa LIOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
bubnunoreka [JOK
36 Oxcuppl yriaepoaa, ux pusudeckue u 1

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

XMMHUYECKUE CBOMCTBA.
DKosorndyeckue npoOIeMsl,
cBsi3aHHbIC ¢ okcuoM yriepoaa (1V)

37 VYroJibHAsI KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TIOHATHS 00
39 OpraHUYeCcKUX BEIIECTBAX KaK O bubamorera LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuuii u ero coeannenus bubamorera LOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue

A1 SKCIIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
KontponpHas padota Ne3 mo teme

42 «Baxueimme HeMeTauIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
AJIEMEHTOB — METAJLIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
METaJUIMYECKasl KpUCTaTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBa
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAJLIIOB. bubnmuoreka [JOK

DNEKTPOXUMHUYECKUN PsifL

https://m.edso00.ru/00ae1156
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HaIIpsHKEHUH METaJUIOB

OOm1re cnocoObl MoTyYeHUs
metauioB. CruiaBel. Beruucienus no

bubmmoreka [{OK

45 i,
YPABHCHHAM XHMHHCCKHX peaKiiiu https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 IlousiTHe 0 KOPPO3UU METAIIOB bubmiorexa HOK
PP https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
[lenounpie MeTaib! https://m.edso0.ru/00ael4b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
KaJTns https://m.edso0.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxkueiine coefJuHEHUS KA bubmmorexa [OK
s " https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3ALIUS
3HAHUH
52 JKEcTKOoCTh BOBI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
S N bu6mmoreka [JOK
53 JKEcTkOoCTh BOJIBI M METOEI €8
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
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https://m.edsoo.ru/00ael1d86

Oxcugpl, TUAPOKCHIBL U COJIU JKETIE3a

bubmuoreka [JOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHne 1 cUCTEMaTH3aIUS
3HaAHUHN
[IpaxTnueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenmme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTa
peakuuu
61 O60011eHre 1 cucTeMaTu3anus
3HaHUH
KontponbHas padota Ned4 o teme
62 «Baxxneliue MeTauibl 1 UX
COEJIMHEHUS
63 BeniectBa u matepuaisl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/00ae0dOa
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67 PezepBubiii ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
cUCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHNE 1 1 bubnuorexa [JOK
CUCTEMaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuubl: [leproauyeckas cucreMa XuMudeckux snemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



