MHWHHUCTEPCTBO ITPOCBEIEHUS POCCUNCKOMN ®EJIEPAIIUNA
MunucrepcTBo 00pa3oBaHus U HAYKH AJITAaliCKOT0 Kpast
Komurer no o6pazoBanuio ropona bapuayna

MBOY «O(C)OLI Ne 6»

PACCMOTPEHO
Ha 3acemanun MC

ITpoToxon Ne 5 ot 29.08.2024

MoanncaHo undpoBo NOANNCHIO: AKUMOBA

A K I/I MO Ba En e H a EneHa ?ﬂap,VIMVIpOBHa

DN: cn=AknmoBa EneHa BnagnmnpoBsHa,
0=MBOY "O(C)OLL N96", ou,

Bn aﬂ VI M I/l p O B H a email=mbou.osch6@barnauI—(I>brl.ru, c=RU

[Harta: 2024.09.22 15:02:44 +07'00

PABOYASA ITPOI'PAMMA

~3m.:

(ID 5197064 )
y4eOHOro npeamera « XuMus)

JUTst o0ydaromumxcs 9 kimacca

(ouHO-3a0uHas popma oOyueHus)

CocraBuTeJib:
MypasseBa Jlapbst AnekcaHIpOBHA,

YUUTCIIb XUMHHU

Bapunaya 2024



COJAEP)KAHUE

|. TTOSCHUTEIBHAS BAIIMCKA .« .ueenttentt ettt et et e et ettt et et e et e e e e s eieeesiee 3

2. ConepaHue yYEOHOTO MPEAMETA «CXHMESDY . .veneeneeteteniine et eneateteeeneaan ceenen aaennes 5
3. [nanupyemMsbie pe3yabTaThl OCBOSHHSI IPOTPAMMbl YI4EOHOTO IPEAMETa KXUMHUS ... ....... 9
4. TeMaTH4ECKOE TUIAHUPOBAHUE YUYECOHOTO MPEAMETA «XHUMUSD . .vneeneeeneneannans ceenen 14
5. [ToypoyHO€ IIIaHUPOBAHUE YUCOHOTO MPEAMETA «XHUMUSI «..uvvsennrennseeenseenniienneannns .16
6.Y4eOHO-MEeTOIMYECKOE 00ECTICUCHUE 00PA30BATEITBEHOTO MPOIIECCA. . v vvvenrereeneenneenennnss 24
7.JIMCT BHECEHUS MBMEHECHUM . . ...ttt ettt et ettt et e et e 25



1. IOSICHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMHK Ha YPOBHE OCHOBHOI'O 001Iero o0pa3oBaHHUsS COCTaBJICHA Ha OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHSI OCHOBHOIM 00pa30BaTEeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
obpazoBanus, mpexacraBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHOW pabodeit
IpOTpaMMbl BOCIIUTAHUSA U C YYETOM KOHLEHIMM NPETNOAaBaHus y4eOHOTO mpeamera «XuMus» B
oOpasoBartenbHbBIX opranu3anusax Poccutickoii denepamnm.

[TporpamMa mo XuMHHU JAa€T MPEACTABICHUE O LENAX, OOLEeH cTparernn o0y4eHHs, BOCIUTAHUS U
pa3BUTHA OOYYaIOIIMXCS CPEICTBAaMU y4yeOHOro MpeaMeTa, YCTaHaBIMBaeT 00s3aTelbHOE
IIPEIMETHOE COJEpKAHUE, IPETyCMATPUBAET paclpeesIeHUue ero 1Mo KiaccaM U CTPYKTypUpOBaHUE
Mo paslienaM M TeMaM MPOrpaMMbl MO XUMHH, ONpPEIENseT KOJUYECTBEHHbIE M KaueCTBEHHBIE
XapaKTEPUCTUKU COAECPKAHMSI, PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUS XUMHUU C YUETOM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBfA3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUaroLUXCsl, ONMPENEIseT BO3MOKHOCTU MPEAMETa JUIsl peaanu3aluuu TpeOoBaHU K
pe3ylbTaTaM OCBOEHHS OCHOBHOW 00Opa30BaTeNbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaTaM OOy4YeHHUS XMMHUHM Ha YpOBHE Li€led U3yuyeHus
mpeIMeTa 1 OCHOBHBIX BHIOB yU4e€OHO-TIO3HABATEILHOM IE€ATEILHOCTH 00yYaIOIErocs 0 OCBOCHUIO
y4eOHOTro COIepKAHMUS.

3HaHME XHUMHUU CIY>KUT OCHOBOW 17 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOLIETrocs, €ro
NPECTAaBICHUN O MaTEpUAIBHOM €IWHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (hopMUpyeMble XHUMHEH
MPEJICTABICHUS] O B3aUMOIIPEBPAILICHUSAX SHEPTUU M 00 SBOJIOIHMH BELIECTB B MPHUPOAE, O MYTSIX
peuieHus  ri00a’dbHBIX  MpOOJEM  yCTOMYMBOIO  Pa3BUTHSL  YEIOBEYECTBA —  CHIPHEBOMH,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHYECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.
N3ydenune xumuu:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH Uil camMopa3BUTUS U (OPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaromIMXCsi, HAaBBIKOB
UX CaMOCTOSITEIbHOM y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEI0BATEIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B OBCETHEBHOM JKU3HU, TaK U B MPO(HEeCCHOHAIBHON JeITeIbHOCTH;

3HAKOMHUT €O CHenu(UKONl HAay4YHOrO MBIIUIEHUS, 3aKJIaJbIBAE€T OCHOBBI LIEJIOCTHOTO B3IUIs/a HA
€MHCTBO IIPUPOJIBI " 4eII0BEKaA, SABJIAETCS OTBETCTBEHHBIM 9TaroM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaIOLINXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa3oBaHUE 00Y4arOIINUXCS.

JlaHHble HampaBiieHHs] B OOy4eHHH XUMHHM OOeCIeunBaIOTCs cnenu(UKoi conepkaHus yuyeOHOro
npeaMeTa, KOTOPBIM SBISETCS NEeAarornyeckd aJanTHpPOBaHHBIM OTpakeHHEM 0a30BOMl Hayku
XUMHH Ha ONPEIECIIEHHOM dTane €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro o00Opa3oBaHHUS OpPUEHTHUPOBAH Ha OCBOEHHE
00y4aromyUMHUCS CUCTEMbI NMEPBOHAYAIBHBIX MOHATHA XWMHH, OCHOB HEOPTaHMYECKOM XMMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrpykTypa colepKaHus IpOrpaMMbl 10 XMMHU C(OPMHPOBAHA Ha OCHOBE CHCTEMHOI0 MOAX0/a K
e€ msydenuto. CojepkaHue CKJIAJbIBAETCS U3 CUCTEMBbl MOHATUH O XMMHUYECKOM OJJIEMEHTE H
BEIIECTBE M CHCTEMbl TMOHATHH O XMMUYeckoil peakimuu. OOe O3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIMITY TOCIEI0BATEIBHOIO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUYECKUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYeHHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeJCTaBICHUH 00 AIEKTPOIIUTHUECKON JUCCOIMALIMH BELIECTB B PaCTBOpAX.



Teopernueckue 3HaHUS pacCCMATPHUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJYYEHHBIX U OCMBICICHHBIX
(daxkTOB, pPa3BHBAIOTCS TOCIEIOBATEIFHO OT OJHOTO YPOBHSA K JAPYrOMY, BBINOJHSAS (YHKIUU
00BSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOYKHOCTEN MPAKTHUECKOr0 MPUMEHEHHUS
Y TIOJTyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpamMmbl MO XUMHUHU CHOCOOCTBYET (hOPMUPOBAHMIO MPEICTABICHUS O XUMHUYECKOM
COCTAaBJIIOLIECH HAYyYHOM KApTHHBI MHpAa B JIOTUKE €€ CHUCTEMHOM NPUPOIBI, IIEHHOCTHOIO
OTHOILIEHUS K HAYYHOMY 3HaHUIO U METOJaM IO3HAHUS B Hayke. M3yueHue XMMUU IMPOUCXOAUT C
NpUBJICUCHUEM 3HAHMW M3 paHee HW3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXalommii MHUp»,
«buonorus. 5-7 knacce» u «Pu3mnka. 7 Ki1ace.

[Tpy n3ydeHUN XUMUH MPOUCXOAUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUECKOW HAYKH KaK 001acTH
COBPEMEHHOI0 €CTECTBO3HAHMS, IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa M Kak OJHOro U3
KOMITOHEHTOB MHPOBOH KYyJbTYpBI. 3a/1a4a y4eOHOTro IpeaMeTa COCTOUT B (JOPMHUPOBAHUN CHCTEMBI
XUMHUYECKUX 3HAHMA — BaKHEWIINWX ()aKTOB, MOHITHM, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKTepa, A3bIKa HAYKH, B IPUOOIIEHUHU K HAyYHBbIM
METOJIaM MO3HAHUS MIPH U3YUYEHUHU BEIIECTB U XUMUYECKHX peakluil, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX YMEHMH M WX MNPUMEHEHHMH B Y4eOHO-TIO3HABATEIBHOM U  ydeOHO-
HCCJIEIOBATENILCKOM J1eATEeIbHOCTH, OCBOSHUH TMpaBWiI 0€30MacHOro oOpallleHus ¢ BEIIeCTBaMU B
IIOBCEHEBHOM KU3HH.

[Tpu u3yuyeHUN XMMHUU Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs BaXHOE 3HAUECHUE MPUOOpeH
TaKHe LU, KaK:

— ¢opMUpOBaHHE UWHTEIUICKTYyaJbHO pPa3BUTOM JUYHOCTH, TOTOBOM K camMoo0pa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIPHOMY NPUHSATHIO PEHICHUH, CIIOCOOHOH aganTupoBaThCs K OBICTPO
MEHSIOLIMMCS YCIIOBUSM JKU3HU;

— HallpaBJIEHHOCTh ~ OOy4YeHHsT HAa  CHCTEMAaTH4YecKoe  MNpuoOmeHne  oOydarommxcs K
CaMOCTOSITENIbHOM MO3HABaTeNbHOM AESITeNbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecreyeHue yClIoBHi, CHOCOOCTBYIONIMX NPUOOPETEHUIO 00YYaIOLIMMHUCS OIbITa Pa3HOOOPA3HOM
JESTEIbHOCTH, IIO3HAHUS M CAMOIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHLUN),
MMEIOLINX YHUBEPCAIBHOE 3HAYCHHE JUISl Pa3JIMYHBIX BUJOB JIEATENBHOCTH;

— ¢popMupoBanue oO0me (yHKIUOHATBHOM M €CTECTBEHHO-HAayYHOH TI'PaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBACHATH U OLCHMBATH SIBICHUS OKPYXKAIOLIErO MHUpPA, HCIOJb3Ysl 3HAHUSA M OIIBIT,
MOJIyYEHHBIE NIPU U3YUYEHUU XUMUH, IPUMEHATh UX MPHU PELIEHUHU IpoOJieM B MOBCEAHEBHON KU3HU
U TPYZOBOM NEATEIBHOCTH;

— ¢opMupoBaHHEe Yy O0OyYarOmMXCS T'YMaHUCTHYECKMX OTHOIICHHUN, TOHMMAaHUS IEHHOCTH
XUMHUYECKMX 3HAHUM U1 BBIPAOOTKM HKOJOTMYECKH IeJIeCO00pa3HOro TMOBEACHUS B OBITY U
TPYJOBOH AESITETbHOCTH B LEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLIeH MPUPOIHON CPEbI;
— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIHMTAaHHUIO Ha
OCHOBE YCBOCHHSI 00II[€UEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Ipoduis u
HaNpaBJIEHHOCTH JaJIbHEHIIIEro 00y4YeHusl.

OO0miee YWCIO YacoB, OTBEAEHHBIX [UISI W3Y4YEHHMs XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, cOCTaBIsAET B 9 Kitacce 68 "yacoB (2 "yaca B HEJIETIO).

B yueOnom muiiane MBOY «O(C)OLI Ne 6» B 9 kinacce xumus uzydaercs B oobeme 51 gac (2
yaca B TIEpBOM IIOJYroJud M 1 dYac BO BTOPOM IMOJNYTOJUM), OCTalbHble 17 4acos,
npexycMoTperHbsie  denmepanpHOit  oOpazoBarenbHO  mporpammoir  OOQO, BBIHOCATCS ISt
CaMOCTOSITEJIBHOTO U3YUEHUs yJaIlIUMUCS.



2. COJEPXXAHUE OBYYEHUSA

9 KJIACC
BeuecTBo 1 xumMmuueckas peakuus
[lepuonnueckuii 3akoH. Ilepuommueckass cucrema xumuueckux snemeHToB [[. M. Menneneena.
CrtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX IJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kallisd, KaJIbLHMS M HMX COCAMHEHUH B COOTBETCTBUM C IIOJOKEHHEM 3JIEMEHTOB B
[Teproanueckoit cucTreMe U CTPOEHUEM UX aTOMOB.
CrpoeHue BelecTBa: BUAbl XMMUYECKON CBA3U. THUIBI KPUCTAIUIMYECKUX PEUIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBSA3HU.
Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB. XHWMUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCSA K Ppa3IM4YHbIM KJaccaM HEOPraHWYEeCKMX COEIMHEHUHN, TIE€HETUYecKass CBS3b
HEOPraHWYECKHUX BEILECTB.
Knaccupukamuss XUMHUECKHUX pEaKIUMi IO pa3jIuyHbIM TNpU3HAKaM ([0 YHCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3()(eKTy, M0 U3BMEHEHHUIO CTENEHEH OKUCICHHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 0OPaTUMOCTH, 110 YYACTHIO KaTanu3aTopa). JK30- U IHJA0TEPMUYECKUE
peaklyu, TePMOXUMHUYECKUE YPABHEHMUS.
[TonsiTHE O CKOPOCTH XMMUYECKOH peakuuu. [loHsaTre 06 0OpaTUMBIX U HEOOPATHMBIX XMMHUYECKHX
peakuusx. [loHsTHE 0 TOMOT€HHBIX M reTeporeHHbIX peakuusx. llonstue o karanuze. [lonstue o
XUMHYECKOM paBHOBecUU. PaKTOPbI, BIUSAIOLUIME HA CKOPOCTh XUMHUYECKON PEaKIMU U MOJIO0KEHHUE
XUMHUYECKOIO0 PaBHOBECHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc OKHUCJIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBI€HHE YpPaBHEHUH OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.
Teopus 3AEKTPOIIUTUUECKON AUCCOLMALMU. DJIEKTPOIUTHL U HEANEKTPOJIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M [MCCOLMALIMM  BEIIECTB C Ppa3IMYHBIMU BUAAMH XHMHUYECKON cBsi3u. CTeneHb
nucconranuu. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.
Peakuuu umoHHOro oOMeHa. VYcClIOBUS TpPOTEKaHWsI pPEaKIH HOHHOrO OOMEHa, IIOJHBIE H
COKpalEHHBIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBa KHCIOT, OCHOBAaHUN M COJIEH B CBETE
MIPEACTABICHHUI 00 AJIEKTPOIUTHYECKOM nuccoruanuu. KadecTtBeHHbIe peakiiuu Ha HOHBL. [ToHsTHE
0 TUAPOJIN3E COJIEH.
XUMUYECKUN SKCIIEPUMEHT:
O3HAKOMJICHHE C MOJEISAMH KPUCTANIMYECKUX PEUIETOK HEOPTaHWYECKUX BEUIECTB — METAJUIOB U
HeMeTauioB (rpadura ¥ anmasa), CJIOXKHBIX BEIIECTB (XJOpUIA HATpHUs), HCCIEIOBAHUE
3aBHCUMOCTH CKOPOCTH XUMMYECKOW peakUMh OT BO3AEHUCTBUS pa3iUyHbIX  (DaKTOpOB,
UCCJIEJIOBAaHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB, Ipollecca JAUCCOLUAIMN  KHUCIIOT,
menoyed u coneil (BO3MOYKHO HCIOJIb30BaHHWE BHUAECO MAaTE€pPHAIOB), IPOBEJIEHHE OIBITOB,
WUTIOCTPUPYIOIIMX MPHU3HAKW MPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCajKa,
BBIJICJIEHUE Ta3a, 0Opa3oBaHHME BOJBI), OMNBITOB, WMJUIIOCTPUPYIOUIMX IPHUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiuil (FOpeHHe, peakIUu pa3joKEeHUs, COEIWHEHUs), pacllo3HABaHHE
HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO KAadeCTBEHHBIX pPEAKIUM Ha HOHBI, pELICHHE
AKCIIEPUMEHTAIbHBIX 3a/1a4.
Hewmeranmnel n ux coennHeHus
OOmass xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHU
okucneHus. CTpoeHue M (PU3MUECKHUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOIicTBa Ha mpuMmepe xjopa (B3aUMOJEHCTBHE C MeTaUlaMHM, HEMeTajllaMH, IIeJIo4YaMHu).
Xnoposogopoa. CoissHasg KHMCIOTa, XUMUYECKUE CBOMCTBA, NOJY4YeHHE, NpUMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJOpOJia Ha OpraHM3M deloBeKa. BaxHeilline XJOpUIbl M HX HaXOXJACHHUE B
IPUPOJIE.



OO6mas xapaktepuctuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE
crereHu okucieHus. CTpoeHne u (U3MUECKUe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpBI.
AmnoTponHbsle MoauM(UKAMKM KHCIOpOAa U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBomopos,
CTpoeHue, (pu3nUecKue U XUMHUYecKre cBoicTBa. OKCHIBI cepbl KaK MPEICTaBUTENN KUCIOTHBIX
okcuoB. CepHasi KHUCIIOTa, (QU3MYECKHE U XHMHYECKHE CBOMCTBa (0OlIMe Kak MpeacTaBUTENs
KJjlacca KUCIOT M crenuduueckue). XUMUYECKUE PeaKkiuy, JEekKalue B OCHOBE MPOMBIIIICHHOTO
croco0a TOJIy4eHHUs] CEpHOM KHCIOTHL. [Ipumenenue cepHoil KuciaoThl. ColM CEpHOM KHCIIOTHI,
KayeCTBEHHass peakuusi Ha cyiabdpaT-uoH. HaxoxnmeHue ceppl M e€ COEAMHEHHH B MpPHUPOJE.
XUMUYECKOE 3arps3HEHHE OKPYXKAIOLIEH Cpeabl COEOUHEHHSIMH Ccepbl (KUCIOTHBIE JIOXK[IH,
3arps3HEHUE BO3lyXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHUS.

OO6mas xapakTepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCIICHUS. A30T, paclpocTpaHEHHE B MpUpoje, (U3NYECKHe U XUMHUYECKHE CBOMCTBA.
KpyroBopot a3ora B mpupoae. AMMHAaK, ero Gpu3nueckue U XMMHYECKHUE CBOMCTBA, MOJyuYeHUE U
npuMeHenne. Coiau  aMMOHHUS, WX (U3MYECKHMEe W XUMHUYECKHE CBOWCTBA, IPHMEHEHHE.
KauecTBeHHast peakiusi Ha HOHBI aMMOHHUSA. A30THAas KHCIOTa, €€ MoJydeHue, (U3NYECKue u
XUMHYECKHE CBOWCTBa (0OmIME KakK TPEACTABUTENS KJacca KHUCIOT M CrHenu(puveckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KaueCTBE MUHEPAIbHBIX YA0OpeHUN. XUMUYecKoe
3arpsi3HEHUE OKPYKAIOILEH Cpe/ibl COEMHEHUSAMU a30Ta (KUCIOTHBIE J0XK/IU, 3arpsi3HEHUE BO3AYXa,
nmouBsl U BogoéMoB). Dochop, amnorponHbie Mogudukauu Gocdopa, GU3NIECKUEe U XUMUUSCKUE
ceoiictBa. Okcun docdopa (V) u dochopHas kuciora, Gu3Mveckrne U XUMHYCCKHE CBOICTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX yI0OPEHHIA.

OO6mas xapaktepuctuka 371eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE
CTENIEHU OKHCICHMs. YTIJIepoJ, aUIOTPOIHbIe MOIUGUKAIMM, PacIpOCTpaHEHHE B MPUPOE,
¢uznueckue U XUMHUUYeCKue cBoicTBa. Ancopobuus. Kpyrosopor yriepona B mpupone. OKCHabI
yriaepojaa, ux (pusnveckre U XMMUYECKUEe CBOMCTBA, ICCTBUE HA JKUBBIE OPTaHU3MBI, OTYYCHHUE U
IpPUMEHEHHE. ODKOJOTMYECKHE TpoOJieMbl, CBsi3aHHblE € okcuzaoMm yriaepoaa (IV), runoresa
r7100abHOTO MOTEIUIEHUS KIMMaTa, MapHUKOBBIA 3¢ ¢dekT. YrompHas KuciaoTa U €€ coyid, uX
¢u3nveckne W XMMHYECKHE CBOMCTBA, IMONlydeHHE W TpuMeHeHue. KadecTBeHHas peakiust Ha
kapOoHaT-MoHBL. Vcnonabp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM
XO3HCTBE.

[TepBoHayanpHble MOHATUS 00 OpraHMYECKHX BEIIECTBaX KaK O COEIMHEHMAX yriepoaa (MeTaH,
9TaH, OSTWIEH, AaleTWIEH, JTAaHOJ, IJIMLIEPUH, YKCycHass Kuciota). I[IpupogHble HCTOYHUKU
YIJI€BOAOPOAOB (YroJib, IPUPOAHBIN ra3, He(Th), NPOAYKTHI UX NepepaboTku (OEH3MH), X POJb B
OBITY W TPOMBIILIICHHOCTH. [loHATHE O OHMONOTMYECKH BaKHBIX BEIIECTBAX: XHpaX, OeKax,
YyIJIeBOAAX — W HUX pOJM B JKU3HM 4YeJOBeKa. MarepuanbHOE €IMHCTBO OPraHMYeCKUX U
HEOPTraHMYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnyeckue M XUMHUECKHE CBOICTBa, mMoiydeHue M npumeHeHue. CoennHEHUs
KpemMHus B npupone. Obume npencrasienus o6 okcuae kpemHus (IV) m kpemHueBoil kuciore.
CunMkatbl, WX HCHOJb30BaHHWE B OBITY, B NPOMBIIUICHHOCTH. BakHeHIIne CTpoUTeNbHbIE
MaTepuaibl: KepaMuKa, CTEeKJIO, IEMEHT, OeToH, xkene300eToH. Ilpobrmembr Oe3omacHOro
UCIIOJIb30BaHUS CTPOUTENbHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HU.

XUMUYECKUN SKCIIEPUMEHT:

u3yyeHHe OoO0pa3l0oB HEOPraHWYECKHX BELIECTB, CBOMCTB COJITHOW KHCIOTBHI, IPOBEICHUE
Ka4eCTBEHHBIX PEaKIUii Ha XJIOPUA-WOHBI M HAONIOJICHWE MPH3HAKOB WX TPOTEKAHWUS, OIBITHI,
oTpakaromue (u3nueckue M XMMUYECKHE CBOICTBAa TaJloT€HOB M MX COEIUHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C o00pa3llaMu XJOPUAOB (TaJIOT€HU[IOB),
O3HaKOMJIEHHE ¢ oOpa3nmaMu ceppl ©U €€ COeIMHEHMSIMU (BO3MOXKHO MCIIOJIB30BaHHE
BHUJICOMATEPHAJIOB),  HAOJIOJIEHWE  mpolecca  OOyriauMBaHUS ~— caxapa TMOJ  JIEHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3yY€HHE XMMHUYECKHX CBOWCTB pa30aBICHHON CepHOM



KHUCJIOTBI, TPOBEIECHHWE KayeCTBEHHOM peakIMM Ha cylb(aT-uoH W HaOIIo/eHHe NIpHu3HaKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (U3MUECKMMH CBOMCTBaMHU a3oTa, (ocdopa W MX COEAUHEHHH
(BO3MOXXHO HCIOJIb30BAaHUE BHJICOMATEPUAIOB), OoOpa3liaMu a30THBIX M (OChHOPHBIX YIAOOpECHHH,
MoJTydeHue, COOMpaHue, paclo3HaBaHUE U U3yYEeHUE CBOMCTB aMMHAKa, IIPOBEACHUE Ka4eCTBEHHBIX
peaxiuii Ha HOH aMMOHHUS U (ocdaT-uOH U U3ydeHHE TPU3HAKOB UX MPOTEKAHUs, B3aUMO/ICHCTBHIE
KOHIICHTPUPOBAaHHOM a30THOM KUCIOTHI C MEJIbI0 (BO3MOXXHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB),
U3YyYEeHHE MOJIeNied KPUCTAIMYECKUX PEETOK anmasa, rpadura, dyniepeHa, 03HaKOMJICHHE C
IPOIIECCOM  AACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTHMBHPOBAHHBIM YIJIEM M YCTPOHCTBOM
MPOTUBOTa3a, IMOJy4YeHHEe, COOMpaHHe, pPaclO3HABaHME U HM3y4YEHHE CBOWMCTB YIJIEKHUCIIOTO rasa,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT M CHIIMKAT-WOHBI Y W3YYCHHE TPU3HAKOB HUX
IIPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKUHEW CHJIMKATHOW MPOMBILUIEHHOCTH, pELIECHUE
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeille HeMeTallIbl U UX COCTUHEHUSI.

MeTtamibl 1 UX COeAMHEHUS

OO0mas XapakTepuCTUKa XMMHYECKUX 3JIEMEHTOB — META/UVIOB HAa OCHOBAaHUU WX TOJOXKECHHS B
[lepuonnueckoid cucrteme xumMuyeckux »3jeMeHToB J[. M. MenneneeBa M CTPOEHHS aTOMOB.
Ctpoenue MerauioB. Mertamuyeckas CBS3b M METAUIMYECKas KPUCTAJUIMUecKas pemérka.
DIIEKTPOXUMUYECKUN s HANIpsKEHUN MeTauioB. GU3nyeckue U XUMUUYECKHE CBOMCTBA METAJLIOB.
OO6mme crmocoObl monydyeHuss MeTawioB. [loHSITHE O KOPpPO3MHM METAaJUIOB, OCHOBHBIE CIIOCOOBI
3alUThl X OT Koppo3uu. CraBbl (CTasb, YYT'YH, AIOPATIOMUHUMN, OpOH3a) U MX MPUMEHEHUE B
OBITY ¥ TIPOMBIIINICHHOCTH.

[[{enmounble MeTamibl: mosnoxeHue B Ilepmomnueckold cucTeMe XUMHUYECKHUX 3JIeMEHTOB [l
W. MenpeneeBa, CTpoeHHWE WX aTOMOB, HaXOXkJAC€HHE B mpupoje. Duznyeckue M XUMHUYECKUE
cBoiicTBa (Ha mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HaTpusi u Kamus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{enouHo3emMenbHbIE METAJUIBI MAarHUd M Kanbluil: nosoxeHue B Ilepumoanueckoil cucreme
xumuueckux anemeHTtoB JI. WM. MenpaeneeBa, CTpoeHHME HMX aTOMOB, HaxOXIAEHUE B MPHUPOJE.
®u3nueckue M XUMUYECKHE CBOMCTBA MarHusi M Kajblus. BaxkHellIne COeIWHEHUs KaJlbLIMs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepuoguueckoit cucreme xumuueckux snemeHToB [[. Y. Menneneesa,
CTPOCHHME aToMa, HaXxOoXJeHHe B mpupoje. dusznueckne U XUMUUYECKHE CBONCTBA ATIOMUHMS.
AmMdoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA ATFOMUHHUSL.

Kenezo: monoxenue B Ilepmommueckoit cucrtemMe xumuueckux snemeHtoB /[l M. Menpaeneesa,
CTPOEHHE aToMa, HaxoXKJeHue B npupoje. dusndyeckre 1 XUMUUECKHE CBOMCTBA Kene3a. OKCUIIbI,
ruapokcuabl ¥ conu xenesa (I1I) u xxenesa (I11), ux cocras, cBoiicTBa U MmosydeHue.

XUMUYECKU IKCIIEPUMEHT:

O03HAKOMJICHHE C O00pa3laMd METaJUIOB M CIUIaBOB, MX (U3MUYECKUMHU CBOWCTBAMH, H3YyUYCHUE
pEe3yNbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEPUAIOB), OCOOCHHOCTEM
B3aUMOJICCTBUSI  OKCHJIa KaJbI[Us W HaTpusi C BOJMOM  (BO3MOKHO  HCIOJB30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJABI, TPOLIECCA TOPEHMUSI JKelle3a B KUCIOPOE
(BO3MOXHO HCTIOJF30BaHUE BUCOMATEPHUATIOB), TPU3HAKOB MTPOTEKAHUS KAU€CTBEHHBIX PEaKIIMi Ha
WOHBI: MarHus, KaJbIlus, alFOMUHUS, ITuHKa, *kene3a (I1) u sxenesza (III), menu (II), HaOmoneHHE M
OTMHMCaHUE TPOIIECCOB OKpAIIMBAaHUS IJIAMEHW WOHAMH HATPHS, Kadus M KajdbIus (BO3MOXHO
MCIIOJIb30BaHNE BUICOMATEPHAIIOB), UCCIEeI0OBaHUE aM(POTEPHBIX CBOMCTB TUIPOKCHIA AITFOMUHHUS U
TUAPOKCHIA IIMHKA, PEIICHHE SKCIMEePUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHelue MeTauibl U UX
COCTMHEHUS».

XHUMHS U OKpYXkarolas cpeia

BemectBa u Matrepuaibl B IOBCEJHEBHOM JKHU3HU YelloBeKa. be3omacHoe UCcnoib30BaHUE BEIIECTB U
XUMHYECKHUX peakiuid B ObITy. [lepBast moMoIp npyu XUMHUYECKUX 0’KOTaX U OTPABIICHUSIX.



XUMHUECKOE 3arpsi3HEHUE OKpY Karollel cpelibl (IpeesibHas JOMyCTUMAas KOHLEHTpalHs BEIECTB,
nanee — [1/1K). Posib XuMuu B pemieHN# SKOJIOTHIECKUX MTPOOIIEM.

XUMUYECKUN SKCIIEPUMEHT:

u3ydeHue o0pa3LoB MaTepUaJIOB (CTEKIIO, CIIaBbl METAJIJIOB, ITOJINMEPHBIE MAaTEPUAIIbI).
MesxnpeaMeTHBIE CBSI3U

Peanuzanus MeXnpeIMETHBIX CBA3€M NpU M3YyYEHUM XMMHMHM B 9 Kilacce OCYILECTBISETCS depes
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX IOHATHH, TaKk M IOHATHH, SBISIOIIUXCA
CHUCTEMHBIMU Il OTAENBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0111e ecTeCTBEHHO-HAayUHbIE TOHATUSA: HayuyHbIH (DaKT, MIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTE3,
KJIaccu(uKanus, NepUOJUYHOCTh, HAOIIOACHUE, ODKCIEPHUMEHT, MOJEIMPOBAaHUE, H3MEpPEHHE,
MO/IEIIb, SIBJIEHUE, TApHUKOBBIN 3(p(eKT, TEXHOIOrUs, MaTepHUabl.

®usnka: marepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOMbI, PaJIlOaKTUBHOCTb,
MOJIEKYJa, AJIEKTPUUYECKUH 3apsij, MPOBOJHMKH, MOIYHNPOBOJHHUKH, JUIJIEKTPUKH, (POTOINIEMEHT,
BEIIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUME BELIECTBa, a3, pacTBOp, PacTBOPUMOCTbD,
KpHUCTa/NIN4ecKasi pelérTka, CiiaBbl, GU3MUecKue BEIMYMHBI, €IUHHUIIBI U3MEPEHUs,, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus:  ¢orocunres, apixaHue, Ouocdepa, IKOCUCTEMa, MHUHEpAIbHbIE YAOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadusa: armocdepa, runpocdepa, MHUHEpalbl, TOPHbIE IOPOAbI, IOJIE3HbIE MCKOIAEeMbIe,
TOIUIMBO, BOJIHBIE PECYPCBI.



3. INTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3VIJIBTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MPOIPaMMbl OCHOBHOI'O OOIIEro 0o0pa30BaHUs JOCTUTAIOTCS B
X0Jie 0O0y4YeHUsI XUMHH B €IWHCTBE y4eOHOW M BOCHHUTATEIBHOW NEATEIILHOCTH B COOTBETCTBHHU C
TPaZULIUOHHBIMU POCCUNCKHMH COLMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMHM LEHHOCTSIMH,
OPUHATHIME B OOIIECTBE NpPaBWIAMH W HOPMaMmH IIOBEIECHUS M CIOCOOCTBYIOT Hpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMAIIN3ALUN 00YYaOLIUXCS.

JIMYHOCTHBIE PE3YyNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
IIO3UTUBHBIX LIEHHOCTHBIX OPHEHTAlUI U PACIIUPEHUE OIBITA ACSITEIBHOCTH HAa €€ OCHOBE, B TOM
quCJIe B YaCTH:

1) naTpUOTHYECKOTO BOCITUTAHHSI:

LIEHHOCTHOTO OTHOLIEHHS K OTEUYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIUI0, TIOHUMAaHMs 3HAUYEHUS XUMHUYECKOW HAyKl B JKM3HM COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(POpMALUEH O MEpPEAOBbIX IOCTHKEHUSIX M OTKPBITUSIX
MHUPOBOW U OTEUECTBEHHOW XMMHHM, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHHUIX 00 yCTpOHCTBE MHUpa
1 00IIECTBA;

2) rpaKIaHCKOT'O BOCITUTAHHSI:

IPEJICTAaBICHUS O COLMAJIBHBIX HOpMax M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOILEHUN B KOJUIEKTHBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOM, Y4eOHOMCCIIE0BATEIbCKOM,
TBOPYECKOH M JApPYyruxX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOMU
NeSITeIbHOCTH IPU BBIIIOJIHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHHUM XUMHYECKUX
HKCIEPUMEHTOB, CO3/laHUM  Yy4YEOHBIX IPOEKTOB, CTPEMJIEHMS K B3aUMONOHHMAHUIO U
B3aMMOIIOMOIIM B IIpoLecce 3TOW y4eOHOU J1esITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEAECHUE
U TIOCTYIKU CBOMX TOBApUILIEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEACTBUM MTOCTYIIKOB;

3) LIEHHOCTH HAYYHOT'O MMO3HAHUS:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEUIECTBE M XMMHYECKOM PpEaKIMH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH U COCTABJISIIOIIME OCHOBY JJIsi TIOHMMaHUS CYLIHOCTHU
Hay4YHOH KapTHUHBI MHUpA, MPEICTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOJBI,
B3aUMOCBS35IX YEJIOBEKA C IIPUPOJHOM CPEIOi, O POJIM XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;
MO3HABATEJIbHbIE MOTUBBI, HAllPaBJIEHHbIE HA MOJIYYEHHUE HOBBIX 3HAHUMN 1O XUMHUH, HEOOXOIUMbIE
JUIsl OOBsICHEHMsI HaOJII0OAaeMbIX MPOIECCOB U SBJIEHUM, MO3HABaTENbHOM, MH(MOpPMALMOHHOW U
YUTATENLCKOM KYJIbTYpPhI, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMH,
CIPAaBOYHOM  JIMTEPATypOH, JOCTYNHBIMH TEXHMYECKUMHU CpeACTBaMH  HH(GOPMAIMOHHBIX
TEXHOJIOTHIA;

UHTEpeC K OOy4YeHHI0 U I[I03HAHUIO, JHOO03HATEIbHOCTh, T'OTOBHOCTH U CHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIEOBATENBCKON JEesATeIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHeM;

4) popMUpPOBaHUS KYIBTYPHI 310POBBSI:

OCO3HAaHHE IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pOBbIO, YCTAHOBKHM Ha
3JI0pOBBIN 00pa3 KHU3HHU, OCO3HAHHUE MOCIIEICTBUI U HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
QJIKOTOJIsl, HApPKOTHUKOB, KYpEeHHMs), HEOOXOIMMOCTH COOJIOJIEHUS MpaBWJ OE€30MacHOCTH NpU
00OpalIeHnn ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEAIbHOM KHU3HH;

5) TpyI0BOTO BOCIIHUTAHUS:

UHTEpeC K MPaKTHUYECKOMY M3Y4EHHUIO NMpodeccuil u Tpyaa pa3IuyHOro poja, yBaKEHHE K TPYLy U
pe3ysibTaTaM TPYAOBOIl J€ATEeIbHOCTH, B TOM YUCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHHUM
0 XUMHH, OCO3HAHHBIM BBIOOD HMHIMBUAYATBHOM TPAeKTOPUM MPOAOIDKEHHS O00pa3oBaHMs C



y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTM K XHUMHH, OOILIECTBEHHBIX HMHTEPECOB H
nOoTPeOHOCTEH, yCHenHol npodeccnoHabHON JeSITETFHOCTA W PAa3BUTHS HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTD aJJaliTUPOBATHCS B MPOPECCUOHANBHON Cpefie;

6) KOJIOTHYECKOr0 BOCIIUTAHHS:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K IPUPO/Ie KaK UCTOYHHKY JKU3HHU Ha 3eMJie, OCHOBE eé
CYIIECTBOBaHMS, TOHUMaHUE IIEHHOCTU 3JI0POBOTO M 0€30MmacHOro odpasza KM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY U IICUXHUYECKOMY 370POBBIO, OCO3HAHHME ILIEHHOCTH
coOuro/IeHHs TpaBuiI 0€30MacHOr0 TMOBEACHHUS MPHU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaIUsX,
YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

CHOCOOHOCTH TPUMEHSTH 3HAHWSA, MOJy4aeMble IMPH HM3YyYCHWH XHMHHU, IS PEUICHHs 3a1ad,
CBSA3aHHBIX C OKpYXaloulel MNpUpPOAHONW Cpeloil, [Uisl TOBBIMIEHUS YPOBHS 3KOJIOTHYECKOM
KyJBTYpBl, OCO3HAHUS TJIO0AJBHOTO XapaKTepa HKOJOTHYECKHMX MpoOJeM W MyTed UX peuieHus
MOCPEACTBOM METOJIOB XHMHHU, IKOJIOTUYECKOTO MBIIUICHUSI, YMEHUS PYKOBOJACTBOBATHCS WM B
IIO3HABATEIILHON, KOMMYHUKaTUBHON u COLIMAJIbHOU IIpaKTHUKE.

METAIIPEJJMETHBIE PE3YJIbTATbBI

B cocraBe MeTampenMeTHBIX ~pE3y/lbTAaTOB  BBIIEISAIOT 3HAa4MMble I (OPMHPOBAHUSA
MHUPOBO33PEHUS] OOIICHAyYHbIE TMOHATHS (3aKOH, TEOpHs, NMPHUHIMI, TuUmore3a, (akr, cucrema,
IpOIECC, SKCIEPUMEHT M JPYyroe.), KOTOpbIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAyUYHBIX Y4EOHBIX
npeaMeTax M MO3BOJSIFOT Ha OCHOBE 3HAHWHM W3 THX NPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOM Hay4yHOM KapTHHE MHpa, M YHUBEpCajbHblE yueOHble AECWCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, DETYJIATUBHBIC), KOTOpbIE 00OecneunBaloT (opMHUpOBaHHE TOTOBHOCTH K
CaMOCTOSATEIIBHOMY [IJIAHUPOBAHUIO u OCYIIECTBIICHUIO yueOHOM JeATEIbHOCTH.

[To3naBaTenbHBIE YHUBEPCAbHBIE YUeOHbIC ACHCTBH

ba3oBrie mornueckue AeCTBHUS:

YMEHUSI HCIOJIb30BATh MPUEMBI JIOTMYECKOTO MBILUIEHUS MPU OCBOCHHUM 3HAHUM: PacKphIBaTh
CMBICJI XUMHUYECKHX MOHATUN (BBIACIATh UX XapaKTEPHbIC MPU3HAKHU, YCTAHABIUBATH B3aUMOCBSI3b C
JIPYTHUMH TIOHSATHSIMH), MCIOJIB30BaTh MOHATUSA ISl OOBSICHEHHUS OTIENbHBIX (PAKTOB U SIBICHUH,
BBHIOMPATh OCHOBAHUSI M KPUTEPUHU IS KIACCH(PUKAIMH XUMUYECKUX BEIIECTB M XUMHYECKHUX
peaxiuii, yCTaHaBJIUBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKAY OOBEKTAaMHU H3y4€HUs, CTPOUTH
JIOTUYECKHE PACCYXICHUs (MHIYKTUBHBIC, JIEIyKTUBHBIC, [0 AaHAJIOTHH), J€JaTh BBIBOJBI U
3aKII0YCHUS;

yMEHUE TPUMEHSTh B TIPOLECCe TO3HAHUS TMOHATHS (TIPEIMETHBIE U METalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJNb3yeMble B XUMHUHU, NPeoOpa3oOBLIBATh IIHPOKO
MpUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TPEJCTABICHNUS — XUMHUYECKHU 3HAK (CHMMBOJI DJIEMEHTA),
XUMH4YecKkass ¢opMyla U ypaBHEHHE XHMHUYECKON peakmuu — TpU pelieHuH y4eOHO-
MO3HABATENIBHBIX 33J1a4, C YUETOM ITHUX MOJEIBHBIX MPEACTABICHUIN BBISBISATh U XapaKTEPU30BaTh
CYIIIECTBEHHBIC MPU3HAKA M3y4aeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIuil,
BBISIBIIATH OOIIHE 3aKOHOMEPHOCTH, MPUINHHO-CIICJICTBEHHBIE CBSI3U M TIPOTUBOPEYHS B H3y9aeMbIX
MPOILIECCaX U SBJICHUSIX.

BbazoBble nccnenoBaTenbCKue NEHCTBHS:

YMEHHUE MCHOJb30BaTh MOCTABIEHHBIE BOIMPOCHl B KAaUeCTBE MHCTPYMEHTA MO3HAHUS, a TakXke B
KaueCcTBE OCHOBBI ISl (DOPMHUPOBAHHS THIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHne OmbITa 10 IUIAHUPOBAHWIO, OpraHU3AMM W TPOBEJICHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaONI0/IaTh 32 XOJOM MpPOIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0
pe3ynbTaT, GOpMyIUpOBaTh OOOOIICHUS W BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHOTO OIIBITA,
WCCJICTOBAHMSI, COCTABIISATh OTUET O POJENaHHOM padoTe.
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Pa6ota ¢ uadopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO pa3IMYHBIX BUJOB U (OpPM
IpPE/ICTABICHUS, TONIYYaeMyld M3 Ppa3HBIX MCTOYHUKOB (HAYYHO-IIOMYJSIpHAs —JIUTEpaTypa
XUMHUYECKOTO COJEp)KaHUsl, CIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHHBAThH
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TPUMEHSTHh pa3IMyHble METOABI M 3alpochl NPU TOUCKE U OTOOpe HH(pOpMAIMH U
COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAUMBIX ISl BHITOJHEHUS Y4eOHBIX M TO3HABATENBHBIX 3a/1a4
OTpeNeIEHHOr0 THIA, NPUOOPETEHHE OmNbITa B OOJACTH UCIOJNb30BaHUS HH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJCHUE KYJIBTYpPOHl AaKTUBHOTO HCIIOJIB30BAHUS Pa3IMUHBIX
MIOUCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMYy TIpPEACTaBICHUS
uHpOpMAlMM M WJUTIOCTPHPOBATH pELIAEMble 3aJaydl HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

yYMEHHE HCIOJIb30BaTh U aHAM3UPOBATH B MIPOIIECCE YIEOHOW M MCCIIC0BATEIBCKON JIESTEIbHOCTH
UHPOPMALIMIO O BIHMSHUW IPOMBIIIJICHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIIOPTa HA COCTOSTHUE
OKpY>Kalollel PUPOTHOMN CPEebl.

KomMMmyHHKaTHBHBIE YHUBEPCATIbHBIE YICOHBIC ICHCTBUS:

YMEHHS 33]]aBaTh BOIPOCHI (B X0JI¢ 1uaora u (WiIn) TUCKYCCHH) IO CYLIECTBY 00CYXaeMOW TEMBI,
(GopMyIHpPOBaTH CBOM MPEATIOKESHHUS OTHOCUTEIBHO BBITIOJHEHUS MPEITI0KESHHON 331auu;

YMEHHS TPEACTaBIATh IIOJNyYCHHBIC PE3yJbTaThl IO3HABATEIbHOW AEATENBHOCTH B YCTHBIX H
NUCHbMEHHBIX ~ TEKCTax; JeNaTh TPE3EHTAMI0  PE3YJNbTAaTOB  BBIMOJHEHHS  XHUMHUYECKOTO
9KCIIepUMEHTa (Ja0OpaTOPHOTO OMBITA, JTa0OPAaTOPHOH pPabOTBHI IO HCCIEIOBAaHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMEHHS Yy4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOH IO3HABaTEIbHOW W
MCCIIEIOBATEIBCKON JIEATETLHOCTH NPU PEIICHHH BO3HUKAIOIIMX MTPOOJIEM Ha OCHOBE y4€Ta OOLIIX
MHTEPECOB U COIJIACOBaHMS MO3HMLUH (0OCYXIeHMs, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOPJAWHAIMS COBMECTHBIX IEHCTBUH, ONpeIeeHne KPUTEPHEB TI0 OI[CHKE Ka4eCTBa BBHIMOJIHEHHON
paboThI U ApyTHE).

PerynsTuBHbIE yHUBEpCaATbHbIC yUEOHBIE 1EHCTBUSA:

YMEHUE CaMOCTOSITETILHO OMNPEAeNsATh IENH JCATEIBbHOCTH, IUTAaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO AESITETFHOCTD, BEIOMpATh Hanboee
s pexTUBHBIE CTIOCOOBI pellieHrsT YYeOHBIX U MTO3HABATENIbHBIX 33/1a4, CAMOCTOSTEIHHO COCTABIISITh
WM KOPPEKTUPOBATh MPENJIOKEHHBI aJITOPUTM JIEWCTBHIl MPHU BBINOJHEHUU 33JaHUN C YYETOM
MOJIYYeHUS HOBBIX 3HAHUM 00 W3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEaKIMsIX, OIICHUBATh
COOTBETCTBUE MOJIYYEHHOTO PE3YJIbTATA 3asBJICHHON 1I€JIM, YMEHUE HUCIIOIb30BATh U aHAIN3UPOBATh
KOHTEKCTBHI, npeiaracMbie B yCIIOBUU 3a/laHu.

[MPEAMETHBIE PE3VYJIBTATHI

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTE€IBLHOTO COACPKAHUS, YCTAaHOBJICHHOTO
naHHOU (henepanbHOU pabouell MpOrpaMMOid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHBIC
3HAHMS, YMEHHUS U CIIOCOOBI TEHCTBUM, crieluUIecKue sl TPEAMETHOM 00J1acTh «XUMHSI», BUIBI
JNESTENIbHOCTH 10 TIONYYEHUI0 HOBOTO 3HAHMS, €ro HWHTEPIpeTallH, MNpeoO0pa3oBaHUI0 U
MIPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHust B 9 KJjiacce mpeIMETHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKHUX TMOHATHI: XUMHUYECKUN SJIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0XKHOE BEIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTD,
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CTENeHb OKHMCIIECHUS, XUMUYECKasl peaklysi, XUMUUECcKas CBsI3b, TEIUIOBOU 3(PPEeKT peakuuu, Moib,
MOJISIPHBIA 00BEM, PAaCTBOP, AJIEKTPOJUTHI, HEIIECKTPOJIUTHI, SIEKTPOIUTUYECKAS JHUCCOLUAIINS,
peaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBEcHE, OOpaTUMbIe M HEOOpaTHMBbIE
peaxkuy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHN, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOINHUs, amMQpOTepHOCTh, XUMHUYECKass CBs3b (KOBaJieHTHas, HWOHHAs,
MeTaJIJINYECKast), KpUCTAJUIMUECKash PEIIETKA, KOPPO3Usl METAJLIOB, CILIABbI, CKOPOCTh XUMHUYECKOM
peaxiuu, npeaensHo nomyctumas konuentpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IMOHSATUN M NPUMEHSTHh 3TU MOHATUS IpU
OINMCAHUU BEIIECTB U UX MMPEBPALLCHUII;

UCTIOJIb30BaTh XUMHUYECKYIO CHMBOJMKY JJIsI COCTaBJCHUs (OpPMYJT BEUIECTB M ypaBHEHHM
XUMHUYECKHUX PEaKIIHii;

ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHMCIEHUS XUMHYECKMX OJJEMEHTOB B COEIUHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K OIpeNeIEHHOMY KiIacCy COEAMHEHHMH I10
dopMynaM, BHUJI XUMUYECKOW CBSI3U (KOBAJECHTHAsl, MOHHAs, METAJUINYECKAasi) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsj HOHA IO XUMHUYECKoW (opMylie, XapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbicn [lepuogmdeckoro 3akona JI. WM. MengeneeBa u JEMOHCTPHPOBATH €ro
NOHMMAaHME: OIHKCHIBATh M XapakTepu3oBaTh TadbmuuHyo (opmy Ileprmoanyeckoll cHCTEMBI
XUMHYECKHX SJIEMEHTOB: pa3inyarh MOHATHS «rjiaBHas mnoiarpynna (A-Tpymma)» u «mobodHast
noarpynna (b-rpynma)», mameile W OoNbIIME TMEPHOABI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPHIC
UMEIOTCS B TEPUOIUYECKOM TabnmuIe, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l sipa, 00llee YnciIo 3JIEKTPOHOB U paclpeesieHne uxX Mo
AIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX
COEIMHEHUH B Mpezesiax MajblX EpUOI0B U ITIaBHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;
KJIACCU(UIIUPOBATH XUMUYECKHE AJIEMEHThI, HEOPraHUYECKUE BEIECTBA, XUMHUUECKHE PEeaKIuu (TI0
YHCIy M COCTaBY YYacTBYIOUIMX B PEAKLIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, M0 U3MEHEHHUIO
CTETIEHEH OKUCIIEHUS! XUMHUYECKUX AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBaTh) OOMIME W CHeu(UUEeCKHe XHWMHUUYECKHE CBOWCTBA MPOCTBHIX U
CJIOXKHBIX BEILLECTB, MOATBEPXKAas ONHCAHUE NPUMEPAMHU MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

COCTaBJIATh YPaBHEHMS 3JIEKTPOJIUTHYECKON NUCCOLMALMKA KHUCIOT, IIEJI0YEH U COJIEH, IOJIHBIE U
COKpalllEHHbIE YpaBHEHHUS peakUuid HOHHOrO OOMEHa, YpaBHEHMs pPEaKIUil, MOJITBEPKIAIOLINX
CYILIECTBOBAaHHE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

MIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH IMPOTEKaHUS
XUMUYECKHUX MPEBPAILICHHI B Pa3JIMYHbBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO JIOJIO
XMMHUYECKOTO 3JeMeHTa Mo (opMyse COECTUHEHHUs, MAacCOBYIO [OJIO BEIIeCTBa B pacTBOpE,
MPOBOAMTH PACcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;

coOuo/laTh MpaBWiIa MOJb30BAHUA XMMMUYECKOW MOCYIOW M JabopaTOpPHBIM OOOpPYIOBAaHUEM, a
TaK)Ke IMpaBuja OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLUHUSMHU MO BBINOJTHEHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB MO IMOJYYEHHWI0O W COOMpaHMIO Ta3000pa3HBbIX BELIECTB
(aMMHaKa U yTIeKucioro rasa);

IIPOBOAMTH PEAKIIMH, TOATBEPKIAIOIINE KAUECTBEHHBI COCTAB PA3JIMUHBIX BELIECTB: PACIIO3HABATH
OTIBITHBIM MTYTEM XJIOPHU-, OpPOMHUI-, HOUT-, KapOOoHaT-, hocdat-, cunmkar-, cyabdar-, THAPOKCHI-
VOHBI, KATUOHBI AMMOHMSI M1 MOHBI U3YYEHHBIX METAJNIOB, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;
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IPHUMEHATh OCHOBHBIE ONEPAIMM MBICIUTEIBHON JEATEIbHOCTH — AHAIM3 M CHHTE3, CPaBHEHUE,
00001IeHNe, CHCTEeMaTU3aIUI0, BBIBICHUE NMPUYMHHO-CICICTBCHHBIX CBS3CH — IS H3yYCHHS
CBOWCTB BEIIECTB U XUMMYECKMX pEAKIMH, €eCTeCTBEHHO-Hay4Hbl€ METOJbl IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBII).
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4. TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne HaumenoBanue KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
n/n pa3aesioB U TeM Bcero | Koatponbheie | [IpakTuueckue (undposBbie)
NMPOrpamMmbl paboThI paboThI o0pa3oBaTte/ibHbIE
pecypchbl

Pa3nes 1.BemecTBo U XUMHYeCKHE PeaKIHH

1.1 | IToBTOpEHUE u|5 1 bubnuoTeka HOK
yriryoJsieHue 3HaHUI https://m.edsoo.ru/7f41a636
OCHOBHBIX paznenos
Kypca 8 Kiiacca

1.2 | OcHOBHEIC 4 bubnuoreka LHOK
3aKOHOMEPHOCTH https://m.edso00.ru/7f41a636
XUMHUYECKHUX PEeaKIHii

1.3 | DuekTpomuTHIeCKas 8 1 1 bubnuoteka HOK
JIUCCOLIMALHA. https://m.edsoo.ru/7f41a636
XUMUYECKUE PEAKLIHHU B
pacTBopax

Wroro no pazgeny 17

Pa3zgen 2.HeMeTaJJIBI M X COeAUHEHUSA

2.1 | OOmas xapakrtepuctuka | 4 1 bubnnoreka HOK
XAMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnsl.
T"anorensl

2.2 | OOmas xapakTepuctuka | 6 bubnnoreka HOK
XAMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u eé
COCTMHEHUS

2.3 | O0mast xapakTepucTHka | / 1 bubnuoreka HOK
XAMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynmsl. A3sor,
dochop U 170
COETMHEHUS

2.4 | Obmast xapakTepucThka | 8 1 2 bubnnoreka HOK
XUMHUYECKUX DIJIEMEHTOB https://m.edso0.ru/7f41a636
IVA-rpynnel. Yraepon u
KpEMHHUU 151 170:¢
COCTMHECHUS

Hroro no paszneny 25

Pazngea 3.Merajliibl 1 MX COeIMHEHMSI

3.1 | O6mue cBolicTBa | 4 bu6mmoreka [JOK
METaJUIOB https://m.edso0.ru/7f41a636

3.2 | Baxneiimme metamisl u | 16 1 2 bubnmoreka HOK
UX COCIUHCHMUS https://m.edsoo.ru/7f41a636

Hroro o pasneny 20

Pasznen 4. Xumusi u okpyxamomas cpeaa

4.1 | BemecrBa u marepuaisl | 3 bubnuoreka HOK

B XXM3HHU YCJIOBCKA

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

Hroro no paszuneny

PesepBHOE Bpemst

bubnuoreka LHOK
https://m.edsoo0.ru/7f41a636

OBIIEE KOJHMYECTBO
YACOB 110 TIPOT'PAMME

68
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https://m.edsoo.ru/7f41a636

5. IOYPOYHOE IINTAHUPOBAHHUE
9 KJIACC

Ne Tema ypoka KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
n/n N3yuenune | Camoctost | Konrposabnbie | [IpakTnueck uudposbie
TeMbl HA | TeJIbHOE padoTbI ue padoTbl o0pa3oBareJib
ypoke u3ydeHue Hble pecypchbl
TeMBbI

1 [Tepuoanueckuii 3aK0H. 1 Bubnuoreka
[Tepuonnueckas 1HOK
CUCTEMA XHWMHYECKHUX https://m.edsoo.r
anementoB  /Jl. . u/00adb59e
MeHeneesa.

2 3aKOHOMEPHOCTHU B 1 bubnuotexa
W3MCHCHHUU CBOMCTB HOK
XUMHUYECKUX https://m.edsoo.r
3JIEMEHTOB HEPBBIX u/00adb6b6
TPEX MEPUOOB.

3 Knaccudukanms u 1 Bubinnoreka
HOMEHKJIaTypa HOK
HEOPraHUYeCKUuX https://m.edsoo.r
BCILIECTB. u/00adb7e2

4 Bunesl XUMHUYECKON 1 Bubianoreka
CBA3U u THIIBI HOK
KPHUCTaJUIMYECKHUX https://m.edsoo.r
pPEMIETOK. u/00adbac6

5 KonTtposbnasi padora 1 1
Nel no TeMe
«IloBTOpEHME H
yriayojenue 3HAHUH
OCHOBHBIX pa3/esioB
Kypca 8 kiaccay.

6 Knaccudukanms 1 bubnuoTteka
XUMUYECKUX PEaKLHUU HOK
o pa3IuYHBIM https://m.edsoo.r
IIPA3HAKaAM. u/00adbch0

7 [lonssTme o ckopoctH 1 bubnuoreka
XUMHUYECKON pEaKLuu. HOK
[TonsaTne 0 https://m.edsoo.r
rOMOT€HHBIX u u/00adbe9a
reTepOreHHBIX
peaKIusX.

8 [TonsTue 0 1 bubnuoteka
XAMUYECKOM 1HOK

paBHOBecHH. DakTOpHI,

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

BIIMAOIINUEC Ha
CKOPOCTb XHMHYSCKOM
PCaKku U IMOJIOXKCHUC

u/00adc28c

XUMHUYECKOTO
paBHOBECHSI.

9 OKHCIIUTENTEHO- bubnuoteka
BOCCTaHOBUTEJILHbBIC HOK
peaKkuuu. https://m.edsoo.r

u/O0adcade

10 | Teopus bubnuotexa
AJIEKTPOJTUTAYECKOMN HOK
JVCCOLIUALIUU. https://m.edsoo.r
CunbHble M ciabble u/00adcd68
AEKTPOJIUTHI.

11 | VlonHsle  ypaBHEHHS bubmmotexa
peakiuii. HOK

https://m.edsoo.r
u/00add448

12 | XuMuueckue CBOKMCTBA bubnuoreka
KHUCJIOT U OCHOBAaHHI B HOK
CBETE IMPEJICTABICHUN https://m.edsoo.r
00 2JIEKTPOJIUTUYECKOM u/00add5d8
JTUCCOITHAITUH.

13 | XuMuueckue CBOKMCTBA bubnuorexa
conen B CBETE HOK
MpEICTABICHUI 00 https://m.edsoo.r
AIEKTPOJIUTUYECKON u/00add8b2
JIUCCOITHAITIH.

14 | IlonsaTHe O ruapOIM3E bubnuotexa
coJIei. HOK

https://m.edsoo.r
u/00add9d4

15 | O600menue u bubnuoTteka
cucTeMaTu3anus HOK
3HAHUM. https://m.edsoo.r

u/00addd12

16 | [Ipaktuyeckas paboTa bubnuotexa
Ne 1. «Pemenue ITOK
DKCIIEPUMEHTAIbHBIX https://m.edsoo.r
3a1a9». u/00addbfa

17 | KonTposasHasi padora bubnuotexa
Ne2 no TEeMe HOK
«IIEKTPOJIUTHYECKASA https://m.edsoo.r
JUCCOLUALUA. u/00addecQ
XumMuyeckue
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

peakuuu B

pacTBopax».

18 | OGmias bubnuorexa
XapaKTepUCTUKA HOK
rajoreHoB. https://m.edsoo.r
XuMmudeckue cBOiicTBa u/00addfe2
Ha TIPUMepe XJIopa.

19 | XnopoBogopo. Bubnuoreka
Comnsinas KHCJI0TA, HOK
XHUMHUYECKHE CBOMCTBA, https://m.edsoo.r
OJIyYEHHE, u/00ade104
MIPUMEHEHHE.

20 | IIpaktuyeckas paboTa bubnuotexa
Ne 2 o TEME 1HOK
«Ilonydyenune coysTHOU https://m.edsoo.r
KHUCJIOThI, U3y4YeHUe e¢€ u/00ade348
CBOMCTB».

21 | BeruuciaeHus o bubnuoreka
YPaBHEHUSAM HOK
XUMUYECKUX PpEeaKIuil, https://m.edsoo.r
ecnu OJIMH u3 u/00ade488
pearecHTOB  JaH B
HU30BITKE.

22 | O6mas bubnuoreka
XapaKTEPUCTUKA HOK
3JIEMEHTOB VIA- https://m.edsoo.r
T'pYIIIEL. u/00adeb4a

23 | AnnoTpomnHbie bubnuotexa
MOAU(UKAIIMK  CEpBI. HOK
Haxoxnenue cepsl u e€ https://m.edsoo.r
COETMHEHHI B u/00ade64a
npupojae. XUMHUYECKHE
CBOMCTBA CEPBL.

24 | CepoBogopo, Bbubnuoreka
cTpoeHue, (pusnyeckue I[HOK
u XUMHYECKHE https://m.edsoo.r
CBOICTBa u/00ade802

25 | Okcugsl cepsl. CepHast bubnuotexa
KHCIIOTa, (pu3nveckue HOK
U XUMHYECCKHE https://m.edsoo.r
CBOIICTBA, u/00adea28
MIPUMEHEHHE.

26 | XuMHUYECKHE pPEeaKInH, bubnuoreka
JeXale B OCHOBE 1HOK
MPOMBIIIIEHHOTO https://m.edsoo.r
crocoba MOJTyYeHUs u/00adec8a
CEepHOU KHUCJIOTBI.
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https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

XumMmuueckoe
3arpsi3HEHUE
OKpYy>Karolen  cpenbl
COEJTUHEHUSIMU CEPBI.

27 | BoluuciaceHue MaccoBOM bubnuoreka
JIOJIM BBIXOJ1a MPOJIYKTA HOK
peakuuu. https://m.edsoo.r

u/00adec8a

28 | OOmasg Bubnuoreka
XapaKTEePUCTUKA HOK
3JIEMEHTOB VA- https://m.edsoo.r
IPYIIIIBL. Asor, u/00adeeab
pacrpocTpaHeHHe B
npupoje, Quzmueckue
u XUMUYECKHE
CBOICTRA.

29 | AMMHuaK, €ro bubnnoreka
¢buznyeckue U HOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.r
MOJTyYeHUE 5 u/00adf004
IIpUMEHEHHE.

30 | IlpakTudeckass pabota bubnuoreka
No 3 mo  TeMme HOK
«Ilonyuenue ammmaka, https://m.edsoo.r
U3ydeHHE ero u/00adf180
CBOMCTBY».

31 | A3otHas Kkuciora, eé bubnuoreka
¢busnueckue u HOK
XAMUYECKHAE CBOKCTBA. https://m.edsoo.r

u/00adf306

32 | Ucnonws3oBaHue bubauoteka
HUTPATOB U  COJEH HOK
aMMOHHSI B KaudeCTBE https://m.edsoo.r
MHUHEPATbHBIX u/00adf518
yIoOpeHuit.

XuMHYECKOe
3arpsi3HEHUE
OKpYyXXarolen  cpembl
COCIMHCHHUSIMH a30Ta.

33 | ®ocdop. Oxcun bubnuotexa
dbocdopa (V) " HOK
dbochopHas  KHUCIIOTa, https://m.edsoo.r
busnueckue u u/00adf68a
XUMHUYECKHE CBOWCTBA,

TMOJTyYCHUE.

34 | Ucnons3oBaHue bubnuoreka
dbocharoB B KayecTBe HOK
MHHEPAIbHBIX https://m.edsoo.r
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yInoOpeHuit. u/00adfc20
3arpsi3HeHue

MPUPOAHOMN cpenbl

dhocdaramu.

35 | Yraepon, bubnmoreka
pacrnpocTpaHeHHe B HOK
npupone, (usuveckue https://m.edsoo.r
u XUMHYECKHE u/00adfd9c
CBONCTBA.

36 | Okcumel yriepona, uX bubnmnoreka
dbuznveckue u LHOK
XMMHYECKHE CBOMCTBA. https://m.edsoo.r
DKOJIOrHYECKUE u/00adfebe
POOJIEMBI, CBSI3aHHBIC
C OKCHUIOM Yyriepoja
(V).

37 | YronbHas KAcioTa U eé bubmmotexa
COJIH. HOK

https://m.edsoo.r
u/00ae006¢

38 | IlpakTrueckas pabora bubnmoreka
Ne 4 o  TeMe HOK
"Ilonyuenue https://m.edsoo.r
YIJIEKHUCIIOTO rasa. u/00ae027e
KauectBennas peaxkuus
Ha KapOoHaT-HOH".

39 | [lepBoHauanbHbIe bubnuotexa
ITOHSITHS 00 HOK
OpPraHUYEeCKUX https://m.edsoo.r
BElleCTBAX  Kak o u/00ae054¢e
COETMHEHUSIX
yriaepoja.

40 | Kpemuuii " €ro bubnuotexa
COEMHEHHS. HOK

https://m.edsoo.r
u/00ae080a

41 | Ilpaktnueckast paboTa bubnuoreka
Ne 5. Pemenne 1HOK
JKCIEPUMEHTAIIBHBIX https://m.edsoo.r
3a1a4 1o TeMe u/00ae0bf2
«Baxneimue
HEMETaIIbl W HX
COCJTUHEHUS.

42 | KourpoabHasi padora bubnuotexa
Ne3 no TEeMe HOK
«BaxHeimmue https://m.edsoo.r
HEMeTAJLUIBI M HX u/00ae0el18
COeTUHEHHUSY.
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

43 | OOmas bubnuoreka
XapaKTepUCTUKA HOK
XUMHYICCKHUX https://m.edsoo.r
3IIEMEHTOB — u/00ae103e
METaJLIOB.

Meranueckass CBSI3b
u MeTaJlJInYecKas
KpUCTAJUTHYECKas
pewmérka. Pu3nyecKue
CBOMCTBA METAJLIIOB.

44 | XuMuuyecKkue CBOMCTBa bubnuoreka
METaJIJIOB. HOK
DNEeKTPOXUMHUYECKUI https://m.edsoo.r
pan HaNPsKEHUI u/00ae1156
METAJLJIOB.

45 | O6mue CIIOCOOBI Bubianoreka
MIOJIyYEHUSI METaJIJIOB. HOK
CnnaBel. Brruncnenus https://m.edsoo.r
1o yPaBHEHUSAM u/002e1156
XUMUYECKUX PEaKIui,
eciau OJIUH u3
pEareHTOB  COJICPIKHUT
MIPUMECH.

46 | IlonsatTue o KOppO3UHU bubnuoreka
METaJlJIOB. 1HOK

https://m.edsoo.r
u/00ae1278

47 | lenouHble METAILITBI. bubnuoTteka

HOK
https://m.edsoo.r
u/00ael4b2

48 | Okcuabl ¥ TUIPOKCHIBI bubnmnoreka
HaTpus U Kaus. HOK

https://m.edsoo.r
u/00ael4b2

49 | llenouHo3eMeIbHbBIC bubauoteka
METaJUIbl — KaJblUi H 1HOK
MarHui. https://m.edsoo.r

u/00ael5e8

50 | Baxwneiimue bubauoreka
COEAMHEHUS KAJIbIIUS. HOK

https://m.edsoo.r
u/00ael5e8

51 | O6oOmeHue u
CHUCTEMaTH3aIUs
3HAHUI.

52 | XécrkocTh BOIOBI U bubnuoreka
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

CIOCOOBI eé HOK
YCTpPaHEHHMUSI. https://m.edsoo.r
u/00ae1886

53 | Ilpaktudeckass pabota bubnuoteka
No 6 mo  TeMme HOK
"XécTtkocTh BOOBI H https://m.edsoo.r
METO/IbI eé u/00aelaed
ycTpaHeHus'".

54 | ATroMUHUMN. bubnunoreka
LHOK
https://m.edsoo.r
u/00aelc64

55 | AmdoTtepHbIe cBOWCTBa bubnuoreka
OKCHJIa U THIPOKCHUA. HOK

https://m.edsoo.r
u/00aelc64

56 | XKene3o. bubnmoreka
HOK
https://m.edsoo.r
u/00ael1d86

57 | Okcuapl, THUAPOKCH]IBI Bubianoreka
u comu xeneza (I) u HOK
xenesa (I11). https://m.edsoo.r

u/00ae35e6

58 | O6o6mIeHHe u
CUCTeMaTH3aIIHs
3HAHUM.

59 | IIpakTnueckas pabora bubnuoteka
Ne 7. Pemenue HOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.r
3ama4d 1o TeMe u/00ae3de8
«BaxHeime MeTaibl
Y UX COCIMHCHUSD).

60 | Beruucienus o bubnuoreka
YPaBHEHHUSM HOK
XUMHUYECKHX PEaKLuH, https://m.edsoo.r
ecIn ONTNH 3 u/00ae1750
peareHToB  JaH B
U30BITKE WJIH

COJIEPXKUT  TPUMECH.
Brraucnenns MaccoBoi
JI0JIA BBIXOJ1a MPOAYKTA
peakimn

61

O0600111EHIE u
CHUCTEMAaTH3AINA
3HAHUU.
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

62 | KonTpoabHas padora 1
Neq no Teme
«BaxxuHeimme
MEeTAJIbI U HX
COCTHHEHHUSNY.

63 | BemectBa u 1 bubauoreka
MaTepuabl B HOK
HOBCEIHEBHON JKU3HU https://m.edsoo.r
4eI0BeKa. u/00ae3f50

64 | XumMmuyeckoe 1 bubanoreka
3arpsi3HEHUE HOK
OKpY>KaloIle Cpeibl. https://m.edsoo.r

u/00ae4270

65 | Poms XHUMUH B 1 bubnuoreka
peleHun HOK
JKOJIOTHYCCKUX https://m.edsoo.r
npobiieMm u/00ae4270

66 | Pe3epBHbIii YPOK. 1 bubnuorexa
O6o06meHue u LHOK
CHCTEeMaTH3aIus https://m.edsoo.r
3HAHUH. u/00ae0d0a

67 | PezepBHbIit YPOK. 1 bubnmnoreka
O06o061eHne u IHOK
CHCTEeMaTH3aIus https://m.edsoo.r
3HAHUH. u/00adb33c

68 | PesepBHbIii YPOK. 1 bubnuoTteka
O06o06muenne u IHOK
CHCTEeMaTH3aIus https://m.edsoo.r
3HAHUH. u/00ad9ch2

OBIHIEE KOJJIMYECTBO 51 17

YACOB no

INPOI'PAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

6. YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1.

Xumus, 9 kmacc/ T'abpuensa O.C., OctpoymoB W.I'., CmagkoB C.A., AKIHOHEpPHOE
obimectBo «M3narenbctBo «IIpocBerieHne

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.

2.

3.

Xumus, 9 xmace/ TI'abpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A., AKIHOHEpPHOE
obmectBo «M3narenscTBO «lIpocBemienue»

Ia6puenssu O. C., CmagkoB C.A. Xumusa. 9 xin.: pabouas terpaap k ydebnumky O.C.
["abpuensna «Xumus. 9 kmace». — M.: [Ipocsemnienue, 2019

I'abpuensu O.C., Kynnosa A.B. Xumusa. 9 xi.: Ttetpanps it 1a00paTOPHBIX OIBITOB U
npakTHdeckux pabor k yuebHuky O.C. Tlabpuensna «Xumua. 9 xmacen. — M.:
[Tpocsemenwne, 2019

Xumusa. 9 xin. KontponbHble U mpoBepouHble paboTel kK yuebHuky O. C.
INabpuensna«Xumus. 9 kimacc/ O. C. I'abpuensn, [1. H. Bepe3kun, A. A. YmakoBa u ap. —
M.: Jlpoda, 2018

INa6puensu O.C., Kynmnoa A.B. Xumusi. 9 ki1.: TeTpanb Uisl OIEHKH KayecTBa 3HAHUM K
yuebnuky O.C. 'abpuensna «Xumus. 9 kinace». — M.: [Ipoda, 2018

["abpuensn O.C., Cmupnona T.B., Cnaaxos C.A. Xumus B TecTax, 3aja4yax, yIpaKHEHUAX K
yuebnuky O.C. 'abpuensna «Xumus. 9 kinace». — M.: [Ipoda, 2018

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.
2.

bubmuoreka [JOK
DneKTpOHHBIN 00pazoBaTenbHbIi pecypc «MHDoypox»
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7. JINCT BHeCeHU U3MEHEeHU I

Jara o
JKypHaJly, Koraa
ObLIa caellaHa
KOPPEKTHPOBKA

Howmepa ypoxos,
KOTOpPBIC OBLITH
WHTETPUPOBAHBI

Tema ypoka,
KOTOpas crajia
I0CJIe
WHTETpau

OcHoBauue I
KOPPEKTHPOBKHU

IToamuce
3aMECTHTEIIS
JIUPEKTOPA MO
VYBP
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