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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuUM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHsS OCHOBHOM 00pa3oBaTesIbHOM MPOrpamMMbl
OCHOBHOTO 00mero oopasoBanus, npencraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
benepasibHON pabodeil MPOrpaMMbl BOCITUTAHUSA M C YU4ETOM KOHIIEHIUU MPETOAaBaHUs
yyeOHOro mpeamera «XuMHsS» B 0o0pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit
denepanum.

[Iporpamma 1no xumMuu Ja€T MPEACTABICHUE O LIEJsAX, OOIIEH cTpaTeruu o0ydeHus,
BOCIIUTAHUS U Pa3BUTHsI O0YYAIOIIUXCS CPEACTBAMH yueOHOTO MpeIMeTa, YCTAaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJEpKaHUE, MpPelyCMAaTPUBAET paCHpEeICHUE €ro Io
KJIacCaM U CTPYKTYpUPOBAHUE MO pa3zesiaM U TeMaM MPOrpaMMbl [0 XMMUHU, ONPEAEIIsIeT
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJIECP)KAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEILHOCTh N3YUEHUSI XUMUU C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKM Y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH O0O0ydJarommxcs,
ompeesieT BO3MOXKHOCTH TIpeAMeTa IS peanu3aiuu TpeOoBaHMM K pe3yJbTaTaM
OCBOCHMSI OCHOBHOW 0O0pa3oBaTeIbHOM MPOrpaMMbl HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusl, a Takke TPEOOBAHMM K pe3yjbTaTaM OOy4YeHHUsI XMMHUHM Ha YPOBHE Liesier
W3y4eHUsT TIpEeIMeTa W OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIBHOW JEATEITHLHOCTH
00y4JaroIierocs Mo OCBOCHUIO Y4EOHOTO COJIEPIKAHMS.

3HaHWEe XWUMHUU CJIYXKUT OCHOBOM Uil  (POPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4Jaromerocsi, €ro MpeACTaBICHU O MaTepualbHOM €IMHCTBE MHpA, BAXKHYIO POJIb
UrparoT GopMupyeMble XUMHUEH MPE/ICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00
ABOJIFOIIMU BEIIECTB B MPUPOJIE, O MyTSIX PEHICHUS TIIOOATBHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOW, SHEPIEeTUUYECKOM, IHILIEBOM M 3KOJIOTHYECKOU
0€30I1acCHOCTH, MPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumumu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH IJIsi camMOpa3BUTUS U (POpMHUpPOBAHUS
KYJIbTYPbI IMYHOCTH, €€ 001Iel 1 (HyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJI3J B (OPMUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, = HaBBIKOB WX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATEeIbHOCTH,
HKCIIEPUMEHTAJILHBIX U HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMbIX KaK B TIOBCEIHEBHOU
KU3HU, TaK U B MPOGECCUOHATBHON JeATETHHOCTH;

3HAKOMUT CO CHENMU(DUKON HAYYHOTO MBIIMUICHHS, 3aKJIaAbIBAET OCHOBBI 1IETOCTHOTO
B3IJI]a Ha E€IWHCTBO MPUPOJLI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(hOpMHUPOBAHUU €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;

crocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO--HAYYHbIM
3HAaHUAM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTHYECKOE 0OpazoBaHUE
00yJaroImxcsl.



JlaHHble HampaBieHHs B OOyYEHHMM XUMHH 0OecleduBaroTcsi —creunduxon
coJiep)KaHusl y4eOHOro MpeaMeTa, KOTOPHIN SIBISETCS MeJarornyecky aaanTUPOBAHHBIM
OTpakeHHeM 0a30BOM HAyKH XMMUU Ha OTpeIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUS OpPUEHTUPOBAH Ha
OCBOEHME OOYyYarOUMMHUCS CHCTEMbI II€pBOHAYAJIbHBIX IOHATUN XHUMHUH, OCHOB
HEOPTaHUYECKOM XMMHMM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX INOHATHHA OPraHUYECKOU
XUMUHU.

Crpykrypa cojaepaHMs MpPOrpaMMbl MO XMMHHM Cc(OpPMHUpPOBaHAa Ha OCHOBE
CHUCTEMHOTO ITOAX0Aa K €€ n3ydeHuro. Coaep:kaHue CKIaabIBACTCS U3 CUCTEMBI TIOHITUH O
XUMHUYECKOM 3JIEMEHTE U BELLIECTBE U CUCTEMBI IOHATUI O XUMHUYECKOH peakuuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OPTaHU30BAHbBI [0 NPUHLMITY ITOCIEA0BATEIBLHOIO Pa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMWY,

— Y4EHHMS O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPEACTABICHUH 00 3MEKTPOIUTHUECKOMN TUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHHWS PACCMATPUBAIOTCS HA OCHOBE DMIIMPHUYECKHU IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIENOBATEIBHO OT OAHOIO YPOBHSA K JAPYroMy,
BBIMOJHAS (QYHKUMHM OOBSICHEHHS M IPOrHO3MPOBAHMS CBOMCTB, CTPOCHUS U
BO3MOYXHOCTEW IPAKTHYECKOTO IIPUMEHEHHUS U NTOIYYEHUS U3Y4acMBbIX BEILECTB.

OcBoeHHe mporpamMmbl M0 XUMHH CHOCOOCTBYET (POPMUPOBAHUIO TPECTABICHUS O
XUMHAYECKOM COCTABIAIOIIEN HAYYHOW KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHOW IPUPOABIL,
LEHHOCTHOT'O OTHOILIEHHUs K Hay4YHOMY 3HAHHUIO U METOJAAM II03HaHUsS B Hayke. V3yueHue
XUMHH IPOUCXOAUT C MPUBJICUYECHUEM 3HAHUI U3 paHee U3YUYEHHBIX YUEOHBIX IIPEIMETOB:
«Oxkpyxatomuii Mupy», «buosiorus. 5—7 kinacce» u «Pusmnka. 7 Kiacey.

[Ipy wu3ydyeHHH XMMHUU NPOUCXOIUT (POPMHUPOBAHUE 3HAHUNA OCHOB XUMHUYECKOU
HAayKH KakK o0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKON NeATeIbHOCTU
YeJIOBEKA U KaK OJHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpBI. 3aJjaua yueOHOro npeaMera
COCTOMT B ()OPMHUPOBAHMM CHUCTEMBl XHMHUYECKUX 3HAHUW — BaXKHEWIIMX (HaKTOB,
MNOHSTUM, 3aKOHOB U  TEOPETHMUECKHX  IMOJIOKEHUH, JOCTYMHBIX  0000IIeHuM
MHUPOBO33PEHYECKOT0 XapakTepa, s3blka HayKd, B MPHOOIIEHWHM K HAYYHBIM METOJIaM
MO3HAHUS MIPU U3yUYEHUU BEIECTB U XMMHUECKUX peakiuil, B (OpMUPOBAHUH U Pa3BUTUU
NIO3HABATENIbHBIX YMEHUH W HX IPUMEHEHHH B Y4eOHO-TIO3HABATEJIIbBHONM U y4eOHO-
HCCIIEIOBATENIbCKOM  JIEATENbHOCTH, OCBOCHHUU MpPaBUJ 0O€30MacHOr0 OOpaleHus ¢
BEILIECTBAMH B IIOBCEIHEBHOM KU3HH.

[Ipy wu3ydyeHHH XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs Ba)XXHOE
3HaYeHUe NMPUOOPENN TaKue 11, KakK:



—  ¢GopMHpOBaHHE  HWHTEUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHMYECTBY, CaMOCTOSITEJIbHOMY  MPUHATUIO  PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHSI HAa CHUCTEMaTU4YeCKOoe MpUOOIleHrnEe O0Yy4aroluxcs K
CaMOCTOSITEJIbHOM TO3HABATENIbHOM JESTENbHOCTH, HAay4YHbIM METOJaM IO3HAHMS,
(GhopMUPYIOIIUM MOTUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecreyeHue yciaoBui, CHOCOOCTBYIOUIUX MPUOOPETEHNIO 00YUYaAIOIIMMHUCS OIbITa
pPa3HOOOpa3HOW JAESATENbHOCTH, TO3HAHUST M CAMOIIO3HAHMSI, KIIIOUEBBIX HABBIKOB
(KITFOUEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE [JISl PAa3JIUYHBIX BUJIOB
NEATEIIbHOCTH;

— dhopmupoBanue 001 HYHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B
TOM YHCJIE YMEHHUI OOBSICHSATH M OLICHUBATH SIBIICHHUSI OKPY>KAIOLIEr0 MHUPA, UCIHOJIb3YA
3HAHUSA U OIBIT, MOJYYEHHbIE NPU M3YYEHUU XUMHH, NMPUMEHSATh HUX MPU PEIICHUU
po0JeM B TOBCEAHEBHOM KM3HU U TPYAOBOU J€ATEIbHOCTH;

— (QopMupoBanue y oOydJarOMMXCS TYMAaHHUCTHYECKUX OTHOIICHUHW, MMOHUMAHHUS
[EHHOCTH XHMHYECKUX 3HAHUM g BBIPAOOTKH SKOJOTMYECKH II€JecO00pa3HOro
NOBEACHUS B OBITY M TPYJIOBOU JEATEIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbS U
OKPYKArOIIEH MIPUPOJHOU CPELBI;

— pa3BUTHE MOTHBAllUM K OOYYEHUIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCHHMTAHUIO HAa OCHOBE YCBOEHHSI OOIIEYEIIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JATBHEHUINIEr0 00yUeHUSI.

OO6miee 4yncIo 4YacoB, OTBEAEHHBIX ISl M3YYCHHUS XUMHU HA yYPOBHE OCHOBHOTO
oOmero oopa3oBanusi, coctariseT 136 yacos: B 8 kiacce — 68 gacoB (2 yaca B HEZIEI0), B
9 knacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHauyaJbHbIEe XUMUYECKUE TIOHATHS

[Ipenmer xumuun. Posib XuMuM B )KM3HHM 4eOBEKa. XHMHUs B CUCTEME HayK. Tena u
BelecTra. GU3NUECKHe CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeuecTs. [lonsTue o
METO/Iax MO3HaHUs B XuMuU. YucTele BeniecTBa U cmecu. CriocoObl pa3iesieHus: CMECeH.

ATOMBI U MOJEKYJbl. XUMUYeCKre AneMeHThl. CHUMBOJIbI XUMUUYECKUX AJIEMEHTOB.
[IpocTblie U coXHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKUX JIIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewecTB. OTHocuTenbHass artoMmHass wmacca. OTHOCHUTENbHas
MOJIEKYJIsipHasi Macca. MaccoBasi 07151 XMMHUYECKOTO 3JIEMEHTA B COSAMHEHUHU.

KonuuectBo BemectBa. Monb. Mossipaas macca. B3aumMocBsi3b KoJIM4ecTBa, Macchl U
yuclia CTPYKTYPHBIX €IUHMII BemiecTBa. Pacu€rel mo QopmynamM XUMHYECKHX
COCIMHEHU.

Pu3znyeckre U XUMUYECKUE SIBJIICHUA. XUMHUYECKasi peakluusi U €€ NpU3HaKU. 3aKOH
COXpaHEHUsI Macchl BeUIECTB. XHMHYECKUE ypaBHeHHUsA. Knaccudukaims XUMHYECKHX
peakiuii (CoequHEHUs, pa3IOKEHHUs, 3aMeIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMHYECKOM TOCYAOH, MpaBWIaMHU paboThl B JIabOpaTOpuu U
npuéMaMu 0OpallleHuss € JIaDOpaTOpHBIM OOOPYIOBAHMEM, HM3YyUYEHHE U OIHMCAHHE
(bu3UYECKNX CBOMCTB OOpa3IOB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHHE (PU3HMUECKUX
(nu1aBlieHHE BOCKA, TastHUE JibJla, PACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHJEHCAluUs
BOAbI) W XUMHYECKHX (TOpEHHME CBE€YM, NPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCJIOTOH) SIBJICHM, HaOJIOJIEHWE U OINHMCAaHHWE MPHU3HAKOB
MPOTEKAaHUSI XUMUYECKUX peakluil (pasyioKeHUe caxapa, B3aUMOJACHCTBUE CEpHOM
KHCJIOTBI C XJopujioM Oapus, pasznoxkenue ruapokcuaa meau (ll) nmpu HarpeBanuw,
B3aUMOJICHCTBHUE >kene3a ¢ pactBopoM cosm meau (Il), mzydenune crnocoboB paszaeneHus
CMeced: C TOMOINbI0 MarHuta, QUIHTPOBAHHWE, BBIMIAPUBAHUE, JTUCTUIUISALINS,
xpomatorpadus, MpPOBEIECHUE OYUCTKM MOBAPEHHOM CONM, HAONIOJEHHWE U OINHCaHUE
pe3yNbTaTOB MPOBEJECHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsl MaccChl,
CO37[aHuE MOJIeNIel MOJIEKYJ (ILIAPOCTEPHKHEBBIX ).

Ba:xHeiue npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kuciaopoa — 3€eMeHT U IpOCTOE BEUIECTBO.
Haxoxxnenue kucinopoja B Ipupoje, (pU3NYECKHe U XUMHUYECKHME CBOMCTBA (peakiHu
ropenusi). Okcunbl. Ilpumenenue kucinopoga. CrnocoObl MOMY4YEHUS KHUCIOPOJa B
nabopaTopud U TNpoMbilieHHOCTH. KpyroBopoT kucimopoga B mnpupoge. O30H —
AJJIOTPOTIHAS MOAUDUKAINS KUCIOPOA.



TemnoBoii >PpeKT XUMUUYECKONH peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS, IK30- U
SHJOTEPMUYECKHE peaKiMu. TOIMIMBO: yroiab U METaH. 3arps3HEHUE BO3/lyXa, YCUIICHUE
MapHUKOBOTO 3 (PekTa, pa3pyIieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpocroe BeniecTtBo. HaxoxkaeHuwe Bogopojia B MHPHUPOE,
¢bu3nUecKkue U XMMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI momydeHus. Kuciorel u
COJIH.

Monsipabiil 00bEM ra3oB. Pacu€Tbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa Bojabl. Bona kak pactBopurens. PactBopel. Haceienusie u
HEHACBILIEHHBIE PACTBOPBL. PacTBOpUMOCTH BEMIECTB B BOAE. MaccoBas J0Jisl BEIIECTBA B
pacTtBope. XuMHUYECKUe CBOMcTBa BOAbl. OcHOBaHMs. Poyib pacTBOPOB B MPUPOAE U B
AKU3HU yenoBeka. KpyroBopot Bojbl B pupoje. 3arpsi3HeHUe NpUupoaHbIX Boja. OxpaHa u
OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus neopranndyeckux coeauHenuii. Oxkcuanl. Knaccudukanus okcuios:
cosieoOpasyrone (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U HECcoJeo0pa3yrolue.
Homenknarypa oxkcupgoB. duznyeckue W XMMHYECKHE CBOMCTBA OKCUIOB. llomydenue
OKCHUOB.

OcunoBanusa. Knaccudukaruss oCHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenkmarypa ocHoBaHuil. @Pu3MUeCKME W XUMHYECKHME CBOMCTBA OCHOBAHUU.
[Tosryyenrne OCHOBaHUM.

Kucnorer. Knaccudukarmus xkucnor. Homenkmarypa kucnor. ®Pusmdeckue u
XMMHUYECKUE CBOWMCTBA KUCIOT. Psan aktuBHOCTM MetaimioB H. H. bekeroma. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coneil. PuU3MUECKHUE U XHUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coneu.

I'eneTnueckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OIPEJCICHUE COAECPKAHUSA KHUCIOpOJa B BO3IAyXE, ITOIYYEHHE,
coOupaHue, paclo3HaBaHWE W  U3YYEHUE CBOMCTB  KHUCIOpoJa, HaOIroJieHue
B3aMMO/JICUCTBUSL BEILIECTB C KHUCIOPOJOM U YCJIOBHUSI BO3HUKHOBEHHUSI M TPEKpalleHUus
ropenus (mokapa), O3HAKOMJIEHHE C 0Opas3llaMu OKCHIOB M OIKCAHHE HMX CBOWCTB,
MOJIy4eHUE, COOMpaHWe, pacro3HABAaHWE W HW3Y4YEHHE CBOMCTB Boaopoaa (TOpeHue),
B3auMojeiicTBie Bojopoga ¢ okcugoMm Meaw (1) (BO3MOXHO — HCIOJIB30BaHUE
BHJICOMaTEpHAIOB), HAOJIOICHUE 00Pa3II0B BEIIECTB KOJIMUYECTBOM | MOJIb, MCCIIEIOBaHUE
OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, TPUTOTOBIICHUE
PacTBOPOB C OMNPEIEIEHHON MacCCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA, B3AUMOJCHUCTBUE
BOJAbl C MeTaylaMd  (HaTpueM W KajblueM) (BO3MOXKHO  MCIIOJb30BAHHE
BHJICOMATEPHUAJIOB), HCCJIEIOBAaHUE OOpPA3I0OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIIOJICHUE W3MEHEHHMS OKpPacKd WHIAUKATOPOB B pacTBOpax KHCIOT U
1Iea04eH, u3yueHue B3anmoeicTBus okcuaa meau (1) ¢ pacTBOpoM cepHOM KHUCIOTHI,



KHMCJIOT ¢ METAJIAMH, PEAKLUMN HEUTpaIu3aluu, NOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO METAJIa APYI'MM M3 PacTBOpa COJIM, PELICHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme Kiaacchl HEOPraHUYECKUX COCAUHECHUIN.

IMepuoanueckuii 3akoH u Ilepuoauueckass cucreMa XUMHYECKUX dj1eMeHTOB /.
N. MenaeaeeBa. CrpoeHune arTroMoB. XHMHYeECKasi CBiA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PeaKIUH

[lepBbie MOMBITKH KiIaccU(UKAIMM XUMUYECKUX 31eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IETOYHO3EMENIbHbIE METAJUIbl, TaJOTeHbl, UHEPTHBIC
rasbl). DJIIEMEHTbI, KOTOpPbIe 00pa3yroT aM(pOTEPHbIE OKCUIBI U TUAPOKCHU/IBI.

ITepuonnyeckui 3akoH. Ilepuonnueckas cucremMa XxuMuueckux syemeHtos /1. N.
Menneneesa. Kopotkonepuonnas u ninuHHonepuoanas popmel Ileproanyueckoit cuctemsl
xumuueckux aneMeHToB [[. M. Menneneesa. Ilepuonsl u rpynmel. OU3NYECKAN CMBICI
MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Ctpoenue atomoB. CocTaB aTtoMHbIX snaep. M3otombl. nekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB MepBbIX 20 XMMUYECKUX 3i1eMeHTOB llepuoanueckoit
cucrembl [J[. WM. MenneneeBa. XapakTepuCTMKA XHMHMYECKOIO JJIEMEHTa IO €r0
nonoxxenuto B [lepuonnueckon cucreme /1. I. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUs  paahyca aTOMOB  XMMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO IPyINaM U Nepruoaam.

3nauenne [lepumoanueckoro 3akoHa u Ilepuoanyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB JUIS Pa3BUTUA HAyKU U npakTuku. /1. 1. Mennenees — yu€Hbli U rpak1aHUH.

Xumuueckas  cBs3b.  KoBanenTHas  (mojispHas W HEMOJIApHAs)  CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp oxucieHus. OKHCIUTENBHO--BOCCTAHOBUTEbHBIE peakiuu. IIporeccel
OKHUCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3ydeHue o0pa3loB BEIECTB METAJUIOB U HEMETAJIJIOB, B3aUMOJEHCTBUE THAPOKCHIA
OMHKAa C pacTBOpPaMU KHCIOT W IIEJOYEH, MPOBEICHHUE OIBITOB, WILIIOCTPUPYIOIINX
MIPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUi (TOpPEHHE, PEaKIUU Pa3JI0KEHHUS,
COCJTMHECHUA).

Meostcnpeomemmnule ceazu

Peanmzanust MeXNpeaMETHBIX CBsS3€d MpU HM3YYEHUM XUMHM B 8§ KJacce
OCYUIECTBJISIETCS. Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYUYHbIX MMOHATUN, TaK
YU TIOHATUH, SBISIOUIMXCS CUCTEMHBIMH JUISL OTHEIBHBIX IIPEAMETOB €CTECTBEHHO--
HAay4HOTO LIMKJIA.

OO01re ecTeCTBEHHO--HAYYHbIC MTOHSATHUS: Hay4YHbIA (DaKT, THUIOTE3a, TEOPHs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCUPUKalUs, TEePUOJAUYHOCTh, HAONIOJCHHE, OSKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



@®usuka: marepus, aToM, JJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ, H30TOIBI,
PaaMOaKTUBHOCTH, MOJIEKYJIA, SIEKTPUUECKUIN 3apsl, BELIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBa, Ta3, (U3NYECKHUE BEIWYUHBI, EIUHHUIIBI H3MEPEHHUs, KOCMOC,
IUTaHETHI, 3BE€3/bl, ConHIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpasabl, TOPHBIE MOPOJBI, TMOJE3HBIC
MCKOIIaEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XMMHYECKas peaKkuus

ITepuonnyeckui 3akoH. Ilepuomnueckas cucremMa XxuMuueckux syemeHtos /1. H.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB XMUMHYECKUX
AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KA, KAIBIUA U UX COCIUHEHUN B COOTBETCTBHHU C
IIOJIOKEHUEM DIIEMEHTOB B [leproaudeckoil cucteMe U CTPOCHUEM X aTOMOB.

Crpoenue BemecTsa: BUJbI XMMUYECKOM CBS3U. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTALUINYECKON PEIIETKNA U BUJ1a XUMUYECKOU
CBSI3U.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKHE CBOWCTBA
BCIIECTB, OTHOCAIIMXCA K pPa3iIu4HbIM KJlaccaM HEOPraHWYECKUX COCIVHCHU,
IEeHETUYECKas CBA3b HEOPraHUYECKUX BELICCTB.

Knaccudpukanms XUMHUYECKHX peakuui MO pa3lIudyHbIM MpH3HAKaM (M0 YUCIy U
COCTaBy Y4YaCTBYIOUIMX B pPEaKIMU BEIIECTB, MO TEIIOBOMY 3()QeKTy, Mo HU3MEHEHHUIO
CTENEHEW OKHUCICHUS XMMHYECKHUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTanaus3aTopa). DK30- U S9HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o ckopocTH xumuueckond peakuuu. IloHatue 00 oOpaTUMBIX U
HEOOpaTUMBIX XHMHUYECKUX peakiusx. [loHATHE O TOMOTe€HHBIX W TeTepOTeHHBIX
peakuusax. Ilowarne o karammse. IloHAaTne O XHMMHYECKOM paBHOBecHH. DakToOphl,
BIIMSIIOIINE HA CKOPOCTh XUMHUYECKON PEAKIIMU U ITOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUU, SJICKTPOHHBIM OalaHC OKHUCIUTEIBHO-
BOCCTAaHOBUTEIILHOU peaKuuu. CocraBnenue YPaBHEHHUI OKHCIIUTEIIbHO--
BOCCTAaHOBUTEJBHBIX PEAKLUH C UCTIOIb30BAHUEM METO/1a HJIIEKTPOHHOTO OajlaHca.

Teopuss 3JEKTPOJUTUYECKON JMCCOUMALMUA. JIEKTPOIMTBI W  HEAJIEKTPOIUTHI.
KatnoHbl, aHMOHBI. MeXaHW3M JOHMCCOLMALMA BEIIECTB C Pa3IU4YHBIMH  BHJIAMH
xuMHuueckoi cBsizu. Crenens nucconranuy. CuiabHbIE U CIIA0bIE JIEKTPOJIUTHI.

Peakunu nonHHOro oOMeHa. YCIOBUS MPOTEKaHHsA peakUuid HOHHOrOo OOMeHa,
MIOJIHBIE U COKpAILEHHBIE MOHHBIE ypaBHEHMs peakunid. CBONCTBAa KUCIOT, OCHOBAaHUN H
COJIell B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUECKON auccouuanuu. KauecTBeHHbIE
peakunu Ha HOHBIL. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumMenm:



03HAaKOMJIEHUE C MOJIEISIMU KPUCTAIMYECKUX PEIIETOK HEOPIraHUYECKUX BELIECTB —
METaJUIOB U HEMETA/UIOB (rpadura M anMasa), CIO0XKHBIX BEMIECTB (XJIOpUaa HATPHs),
MCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakluy OT BO3AEHCTBUSA PA3THYHBIX
(akTOpOB, MCCIENOBAaHUE BJIEKTPONPOBOAHOCTH PACTBOPOB  BEUIECTB, IIpoliecca
JUCCOLIMAIIMY KUCIIOT, IIeJI0Uei U coield (BO3MOKHO HUCIIOIb30BaHUE BUAECO MaTepUasoB),
IIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX NPHU3HAKH IPOTEKAHUS pPEAKUUHA HOHHOIO
oOMmena (oOpa3oBaHME oOcajika, BBIIEICHUE Ta3a, oOOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (ropeHue,
peaklMu Ppa3lIOKEHHs, COCIUHEHUs), pPACIO3HABAHUE HEOPTraHWYECKUX BEUIECTB C
MTOMOIIIbIO KAYECTBEHHBIX PEaKIIMii Ha NOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/au.

Hemeranibl 1 MX coeIMHEHUSA

OOmas xapakTepucTka ragoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepPHbIE
creneHu okucieHus. CTpoeHue U Gu3nyecKkrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOICTBA Ha MpUMeEpE XJiopa (B3aUMOJEHCTBUE C METAJIJIaMU, HEMETaJUIaMH,
menodyamu). Xsopooaopoa. CoiisiHasi KHUCIOTa, XUMHUYECKHUE CBOWCTBA, IOJIyYEHUE,
IIpUMeHeHue. JlelcTBue Xyopa U XJIOPOBOJOPOJA HA OPraHu3M uelloBeKa. Baxunenmue
XJIOPUJIBI M UX HaXO0KJECHUE B IPUPO/IE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble CTeNneHU okucieHus. CTpoeHue u puanyeckre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJa M Cepbl. AJUIOTPONHbIE MOAU(PUKALUU KUCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOIOPOA, CTPOCHHE, PUBNYECKUE U XUMUYECKUE CBOMCTBA. OKCUIBI
cepbl KaK INPEICTaBUTENIM KHCIOTHBIX OKcUAoB. CepHas Kucnota, (usmyeckue u
XUMHUYECKHEe CBOMCTBa (00IMEe Kak MpeACTaBUTEN Kjlacca KUCIOT W crhenuduueckue).
XYUMHUYECKHE PeaKklnu, JIekKaIIe B OCHOBE MPOMBIIIEHHOTO CII0c00a MOJIy4eHUs] CEPHOM
KUCJIOThL. [Ipumenenue cepHoil KucinotTel. Coau CepHOM KUCIIOThI, KAUECTBEHHAS! PEaKIIHs
Ha cynbpar-uoH. Haxoxnaenue ceppl U €€ COEAMHEHUH B MpUpOJE. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OObmas xapakrepucTuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIIEHHUS. A30T, paclpoCTpaHEHHUE B MPUPOAE, PUBNUYECKUE U
XUMHUecKue cBoiicTBa. KpyroBopor azora B mpupoae. AMMHak, ero (u3nuecKue u
XUMUYECKUE CBOMCTBA, MoyiydueHUe W npuMeHeHue. Conu aMMOHMS, UX (DU3MYECKUE U
XUMUYECKUE CBOMCTBRA, MpuMeHeHre. KauecTBeHHas peakius Ha MOHbl aMMOHUs. A30THas
KHUCIIOTa, €€ ToJlydeHue, (QU3MYecKue M XUMHUYECKHe CBoilcTBa (oOmue Kak
IpeCTaBUTeNsl Kiacca KUCIOT M crnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJICH
aMMOHHMSI B KQU€CTBE MUHEPAIbHBIX yI00peHU. XUMHUUECKOE 3arps3HEHUE OKpYKarolen
Cpelbl COCNMHEHHSIMHU a30Ta (KUCIOTHBIE JJOXAHW, 3arpsi3HEHHUE BO3AyXa, IOYBBI U
Bos10EMOB). Docdop, amtorponHsie Moaudukaruu dhocdopa, GU3NIECKUE U XUMUUECKUE



cBoiictBa. Oxcun dochopa (V) u dochopnas kucnora, QU3MUECKHE U XUMUYECKUE
CBOICTBa, mosyueHue. Mcnonb3zoBanue pochaTtoB B Ka4ueCTBE MUHEPAIBHBIX yI0OpEHUIA.

Obmas xapakrepucTtka 3yeMeHToB |V A-rpynmnbl. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepHbIE  CTENEHU  OKHUCJICHHS.  YTJepoid,  aJUIOTPONMHbIE  MOAU(PUKALINH,
pacnpocTpaHeHue B TpUpoie, (PuU3MyYecKue U XUMHUYECKHE CBOMCTBA. AjcopOius.
KpyroBopot yriepona B mpupoae. Okcuabl yriepoaa, ux (U3MYECKUe U XUMHUYECKUE
CBOICTBa, IEWCTBUE HAa JKUBBIE OPraHU3MBI, MOTYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE
npoOJieMbl, CBA3aHHbIe ¢ OokcuaoM yriaepoaa (IV), runmoresa ri100aabHOrO MOTEIUICHUS
KJIUMaTa, MapHUKOBBIA »(ddekt. YrojbHas kuciota u €€ coiu, Ux (QPU3MYECKUe |
XMMUYECKUE CBOICTBA, MOJyYeHrue U npuMeHenune. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBaHue KapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHavyayibHbIE TOHATHUS OO0 OpPraHUYECKUMX BELIECTBAX KAaK O COEIMHEHUSX
yraepojga (MeTaH, 9TaH, JTWJIEH, aleTWIEeH, 3TaHOJ, TIULEPUH, YKCYCHas KHCIIOTA).
[IpupoaHbIE UCTOYHHUKHU YTIIEBOJIOPOAOB (yroyib, TPUPOIHBIA Ta3, HEPTH), TPOIYKTHI UX
nepepaboTku (O€H3HUH), UX POJib B OBITY U IPOMBINUICHHOCTH. [loHATHE O OMOMOTHYEeCKU
BAXHBIX BEIIECTBAX: JXHpax, OelKkax, yrieBoJaX — M HMX pPOJM B JKU3HU 4YEJIOBEKA.
MarepuanbHOe €JUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

KpemHuuii, ero ¢usznueckne U XUMHYECKHE CBOWCTBA, MOJYyYEHHE W MPUMEHEHHE.
Coenunenus kpemuwusi B nipupoje. O6mue npeactaBieHuss 06 okcune kpemuaus (1V) u
KpeMHUEeBO kucinore. CHUIMKAThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiline cTpouTenbHble MaTepualibl: KepamMuKka, CTEKJIO, IIEMEHT, OeToH,
xkese300eToH. [IpoGiaemMbl 6€30macHOrO HMCIOJIB30BaHUSA CTPOUTEIBHBIX MAaTepUalIOB B
MOBCEIHEBHOMU KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue OOpas3IlOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHHE KayeCTBEHHBIX PEAKIUN Ha XJIOPUA-HUOHBI U HaONIOJCHUE MPU3HAKOB HUX
IPOTEKAaHMS, OMBITHI, OTPAXKAIOIIME PU3NUECKHE U XUMUYECKHUE CBOICTBA rajJOreHOB U MX
COETMHEHMH (BO3MOXKHO MCMOJIb30BaHUE BUICOMATEPUATIOB), O3HAKOMIIEHHE C 00pa3aMu
XJIOpUJOB (TaJOT€HUIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl U €€ COEIMHEHUSIMU
(BO3MOXKHO HCIIOJB30BaHUE BHUACOMATEPUAIOB), HAOJIOJIEHUE TMpolecca OOyTIMBaHUS
caxapa MmoJi JIeCTBHEM KOHILIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YyYEHUE XUMHUYECKHX
CBOMCTB pa30aBJICHHOW CEpHOM KHCJIOTHI, NPOBEJACHHUE KAUYeCTBEHHOW peakIuu Ha
cynb(dar-uon u HabIIOICHNE TPU3HAKA €€ MPOTEKAHMS, O3HAKOMJICHHE C (DU3UIECKUMU
cBoiictBamu a3zota, (ochopa M HUX COCAMHEHUU (BO3MOXKHO HCIOJB30BaHUE
BHJIeOMaTEpHUaioB), oOpa3naMu a3oTHBIX U (ocPopHBIX yA0OpeHuil, MOoIyUYeHUeE,
coOupaHue, pacrno3HaBaHWE W W3YyYEHUE CBOMCTB aMMHaKa, MPOBEICHHE KAaYeCTBEHHBIX
peakiuii Ha MOH aMMOHHUA W ¢docaT-uOH M H3YYCHHE MPU3HAKOB HX MPOTECKAHMS,
B3aMMO/JICHCTBUE KOHIUEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MEIbl0  (BO3MOXKHO



WCIIOJB30BaHUE BUACOMATEPUATIOB), HM3YYEHUE MOJENEH KPUCTAIIMYECKUX PEHIETOK
anMasa, rpadura, QyiepeHa, 03HAKOMJIEHHE C TMPOIECCOM aJcopOIMU PAcTBOPEHHBIX
BEII[ECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTa3a, MOJIyYCHHUE, COOMpaHHUE,
pacrno3HaBaHUE M H3YYEHUE CBOMCTB YIVIEKUCJIOTO Ta3a, MPOBEICHUE Kaue€CTBEHHBIX
peakiuii Ha KapOOHAT W CHJIMKAT-MOHBI M HW3yYCHHE IMPU3HAKOB HX NPOTECKAHUS,
03HAKOMJICHHE C MPOAYKIIUEN CUJIMKATHOM MIPOMBIIIJIEHHOCTH, pelieHue
AKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BaXKHeHIe HeMEeTauIbl U UX COEUHECHUSD).

MeTajibl 1 HX COeIMHEHUS

OO6mas xapakTepUCTUKA XHUMHUYECKHX DJIEMEHTOB — METAJUVIOB Ha OCHOBAaHUM HX
nojioxkeHusa B Ilepuomnueckon cucreme xumuueckux sieMeHToB [[. M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTaminueckas CBSI3b W MeTaJUIMYecKas
KpUCTAJUIMYECKasE pEemeETKa. ODJIEKTPOXMMHYECKUU  PSAJl  HANPSOKEHUM  METaJUIoB.
dusznyeckre U XuMUYeCKue CBOMCTBa MeTaiuioB. O01ue crocoObl MOJyYEHUS METAILIOB.
[ToHsTHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIOCOOBI 3aIUThl UX OT Koppo3uu. CriiaBbl
(cTamb, yyryH, JIOPAIFOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIICHHOCTH.

[llenounsle MeTaibl: noJIOKeHHWE B llepuoamyeckorl cuCTeME XUMHUUYECKHUX
anemeHToB JI. W. MenneneeBa, CTpoeHHE HX aTOMOB, HAXOXICHHE B MPUPOJIE.
duznyeckue U XUMHUYECKHME CBOWCTBA (Ha mnpumepe HaTpuss W Kamus). OKcuasl U
TUJIPOKCUABI HATPUA U Kaliusl. [ [puMeHeHne MET0YHBIX METAIIJIOB U UX COCIMHEHU.

[[lenouyno3eMenbHbIE METAUIBI MAarHUd W KallblUMi: moJioxkeHue B llepmogmueckon
cucteMe xumuueckux aneMeHToB /. . MenneneeBa, CTpO€HUE X aTOMOB, HAXO0XKICHHE B
npupoje. Pu3Mueckue M XHMUYECKHME CBOMCTBA MarHusi W Kajblusd. BaxuHeinmmue
COCAMHEHUs Kajbllusg (OKCHJA, THUAPOKCHI, coiik). JKECTKOCTh BOABI W CIIOCOOBI €&
YCTpaHECHUS.

AsmomuHMN: nosioxkeHne B [lepuonnueckon cucreMe XMMHYECKUX dnnemeHToB [I. U.
MenzaeneeBa, CTpOCHME aToMma, HaxOXAcHHWE B mpupoae. Duznveckue U XUMHUYECKUE
CBOMCTBA aTFOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA M THAPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B Ileproanyeckoil cucreme XumMuuyeckux siaemeHtoB [I. .
MenzeneeBa, CTpOCHME aToMa, HaxOXAcHHWE B mpupoae. Duznveckue U XUMHUYECKUE
cBoKcTBa keneza. Okcuapl, ruapokcuapl U conu xenesa (l1) u xenesa (Ill), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepuMeHm:

O3HAKOMJIEHHE C 00pa3llaMM METaUIOB M CIUIaBOB, UX (DU3NYECKUMHU CBOMCTBAMH,
W3y4YECHUE pEe3yJIbTATOB KOppO3uH METaJJIOB (BO3MOKHO HCII0Jb30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHA KAJIBIMS W HATPUS C BOJOU
(BO3MOKHO HCIIOJIb30BAaHUE BHUACOMATEPHAIOB), UCCIIEIOBAaHUE CBOMCTB KECTKOW BOJBI,
IpoIiecca ropeHus keje3a B KUCIopoae (BO3MOXKHO MCIOJIb30BaHHE BHJICOMATEPHUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIU HA MOHBI: MarHus, KaJblUs, AJIFIOMUHUA,
nuuka, xene3a (II) u xenesa (ll), memu (l1), HaGnrogeHNMe W omMHMCaHHWE MPOIIECCOB



OKpallMBaHUS IJIAMEHUM MOHAMU HATpHsl, KAIUS U Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HCCIEeNOBaHHE aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHS H
TUAPOKCUJA [IUHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHeillire MeTasibl
U MX COCIUHCHMUS.

XUMHA U OKpPYKaKINafA cpeaa

BemecTtsa wu Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
WCIIOJIb30BAaHME BEIMIECTB W XUMHYECKHX peakiuid B OwbiTy. [lepBas momomp mpu
XUMHUYECKUX 0KOTax U OTPABJICHUSX.

XUMHUYECKOe 3arps3HEHHE OKpyXKawIled cpeasl (mpeaenbHas —JIOMyCTUMAs
KoHIIeHTparusi BemiectB, nanee — [I[JIK). Ponp xuMum B pemieHUH SKOJIOTMYECKHUX
npoOsem.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pasloB MaTepuagoB (CTEKJIO, CIUIaBbl METAJJIOB, TOJMMEPHBIC
MaTepualbl).

Mesxcnpeomemnmnuwie ceasu

Peanuzanust MeXNpeaMETHBIX CBsSI3ed MpU M3YYeHUM XuUMUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 MUCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATUN, TaK U
MOHSATHUH, SIBJISIOIINXCS CUCTEMHBIMU JJIs1 OTJICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT' O
IMKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TOHATHS: HAy4YHBIA (haKT, THIOTE3a, 3aKOH, TEOPHUS,
aHanW3, CUHTE3, KiIacCcuPpUKamus, TEePUOAUIHOCTh, HAONIOJCHUE, OSKCIEPUMEHT,
MOJICIMPOBaHUE, HU3MEpPEHUE, MOJICNIb, SBJICHHE, MApPHUKOBBIM A(QeKT, TeXHOJIOrus,
MaTepuabl.

®dusuKa: marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HMOH, HYKJIHWJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, BJEKTPUUECKUU 3apsill, MPOBOJAHUKH, MOJYIPOBOJIHUKH,
TUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pPaCTBOPUMOCThb, KpHUCTAUIMYECKas pemérka, CIUIaBbl, (Qu3nueckue
BEJIMYMHBI, E€IWHUIBI HU3MEPEHHSI, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MMI,
Comnnire.

buonorusa: ¢dortocuHTe3, nbixanme, Owocdepa, OSKocHCTeMa, MHUHEpATbHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE IOPOJIbI, TOJE3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 10 XUMHUHU
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pE3yJbTAaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUS
JOCTUTAIOTCSI B XOJ¢ OOydYeHHMs XUMUU B €IUHCTBE Y4YeOHOW H BOCIUTATEIHHOU
JEATEIPHOCTH B COOTBETCTBUH C TPAJAMIIMOHHBIMU POCCUHCKHUMHU COLUOKYIBTYPHBIMU H
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IMPUHSATHIMU B OOIIIECTBE MpaBUJIaMd U HOPMaMH
MOBEACHUS M CITOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAaMOPA3BUTHUS U COIMATU3AIIUN
00yJaroImXxcs.

JIM9HOCTHBIE PE3yIbTAaThl OTPAXKAIOT TOTOBHOCTHh O0YYAIOIINXCS PYKOBOJACTBOBATHCS
CHUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMIA M PACIIUPEHUE OIBITA JACSITCIBHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HACJICJINI0, TIOHUMAHUS 3HAYCHUS XUMUYECKON HAYKH B JKM3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH  BJIAJE€Th JIOCTOBEpHOW HH(popMalumed o0 MepeaoBBIX
JOCTH)KCHUSX M OTKPBITHUSX MHPOBOM M OTCUYECTBCHHOM XMUMHH, 3aHMHTEPCCOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

IIPEICTABIICHUS O COIMAJIbHBIX HOPMaX W MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE, KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  ITOJIC3HOM,
y4eOHO-HMCCIIeIOBATEICKON, TBOPUCCKON U APYTMX BUIAX ICATEIHBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTH MPHU BBIMOTHEHUN YICOHBIX, TO3HABATEIIBHBIX
3a/1ay, BBIMOJHEHUU XHMHYECKHUX OKCICPUMEHTOB, CO3JaHUU Y4YEOHBIX MPOEKTOB,
CTPEMJICHHS K B3aMMOIIOHMMAHHMIO W B3aWMOIIOMOIIM B TIPOIECCe JTOW Yy4YeOHOU
JEATEIHLHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEJICHUE M MOCTYIIKM CBOMX TOBAPHIICH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIE/ICTBHMA
MTOCTYTIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSL

MHUPOBO33PEHUYCCKHUE TMPEJCTABICHUS O BEIIECTBE W XUMHUYCCKOH pCaKIIHH,
COOTBETCTBYIOIIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOIINE OCHOBY JIJIS
MOHUMAHUS CYIIHOCTH HAyYHOM KapTHHBI MHUpPA, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOBI, B3aUMOCBSI3AX UYEIOBEKa C MPUPOAHOU CPEIo, O
POJIM XMMUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABATEJIbHBIC MOTHBBI, HAIIPaBJICHHBIC HA IMOJYyYEHUE HOBBIX 3HAHUH MO XWMUH,
HEOOXOUMBIC JIJI1 OOBSICHEHUS HAOJI0IaeMBIX MPOIIECCOB M SBJICHUM, MO3HABATEIHHOM,
WH()OPMAITMOHHOW M YUTATENBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIHHOM



paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOU JIUTEPATYPOU, HTOCTYIMHBIMH TEXHHUYECKUMHU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpEC K O0YyYEHUIO U MO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K CaM000pa30BaHUIO, MPOCKTHOM M HMCCIIEOBATEIbCKON AESITENIbHOCTH, K OCO3HAHHOMY
BbIOOPY HANpPaBIEHHOCTH U YPOBHS OOYUEHHMS B TaJIbHEUILIEM;

4) popmMupoBaHHs KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTHU >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370pPOBBIO,
YCTAaHOBKM Ha 3/I0POBBIA 00pa3 >KU3HHU, OCO3HAHUE IMOCJIEACTBUI U HENPUITHE BPEAHBIX
npuBblYeK  (YMOTpeOJeHUs  aJKOroJisi, HApPKOTUKOB, KypeHHUs), HE0OXOIUMOCTH
COOJII0/IEHU MPaBUJT 0€30MaCHOCTH NMPU 00pAIIEHUU C XUMHUYECKUMU BELIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSL:

UHTEpPEC K MPaKTUYECKOMY H3YUYEHHIO Mpodeccuil W Tpyla pas3IdyHOTO poja,
yBaKEHUE K TPYyAYy U pe3yJbTaTaM TpPYAOBOWU NEATEIBLHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUs TPEAMETHBIX 3HAHWW IO XHWMHH, OCO3HAHHBINM BBIOOP WHIWBUIYATHHOU
TPACKTOPUM MPOJODKEHHsI 00pa3oBaHHsl € Y4€TOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEeOHOCTEH, YCHEIIHON
MpOQECCUOHAIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHUM, TOTOBHOCTb
aJanTUpPOBaThCs B MPO(deCcCUOHATBHOU Cpeie;

6) IKOJIOrH4eCKOTr0 BOCIIUTAHMS

HKOJIOTMYECKU 11€7ecO000pa3HOe OTHOLICHHE K MPUPOJE KaK HMCTOYHHMKY XKU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHMS, MOHMMAHUE ILIEHHOCTU 3J0pPOBOr0 M 0O€30MacHOro
oOpaza KW3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (HU3UYECKOMY U
[ICUXUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJIEHUs MpaBuil 0€30MacHOro
MOBE/ICHUS IPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYaLUSX, YTPOKAIOIIUX 3I0POBBIO U
JKU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MOJTyYaeMble MPU M3YYEHUU XUMUU, JIJISl pELICHUS
3a/lay, CBSI3aHHBIX C OKpYXKAIOIIe NpPUPOJHOM CpeloH, [Jisi TOBBIIICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHUS TTI00ATBHOIO XapaKTepa HIKOJIOTUYECKUX MpodiIemM
U ITyTEeHW MX PENICHHsI TOCPEACTBOM METOIOB XHUMHH, SKOJIOTHUUECKOTO MBITTUICHHSI, YMEHUS
PYKOBOJCTBOBATHCA UM B IIO3HABATEIbHOM, KOMMYHMKATUBHOM U COLIMATILHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIIOT 3HAUUMbIE 1J11 (POPMUPOBAHUS
MHUPOBO33PEHHUsI OOIEHAyYHbIE TMOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUMOTe3a, (akKT,
CHUCTEMa, IPOIECC, IKCIEPUMEHT U JPYTroe.), KOTOPbIE HCIIOJIBb3YIOTCA B €CTECTBEHHO-
HAayYHbIX Y4YEOHBIX MpeAMEeTaX M TO3BOJISIIOT HAa OCHOBE 3HAHUM W3 3THUX MPEAMETOB
(dbopMHUpOBaTh MPEACTABJICHUE O IEJOCTHON HAYYHOW KapTUHE MHpa, U YHUBEPCAIbHBIC
yueOHble JAeicTBUS (TIO3HABATENbHBIE, KOMMYHHKATUBHbBIC, PETYJIATHUBHBIE), KOTOpbIE



obOecrieunBarOT (OPMHUPOBAHWE TOTOBHOCTH K CAaMOCTOSTEIHLHOMY IUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YI€OHOM NESITEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jijornueckue 1eicTBUA:

YMEHHUSI HMCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHUU 3HAHWM:
pacKpbIBaTh CMBIC] XUMHUYECKUX TMOHSATUU (BBIACIATh HUX XapaKTepHbIC MPU3HAKH,
YCTAaHABJIMBATh B3aWMOCBSI3b C JPYTMMH TOHSTHUSIMH), HUCIOJb30BaTh TMOHITUS JJIS
OOBSICHEHUST OTACIbHBIX (PAKTOB W SBJICHUHN, BHIOMpATh OCHOBAHUA WU KPUTEPUM IS
KIacCu(pUKAIUM XUMHYECKUX BEIIECTB M XHUMHYECKUX peakiui, yCTaHaBJIMBATh
MIPUYUHHO-CJICCTBEHHBIC CBSI3M MEXIYy OOBEKTAaMU W3YYCHHUS, CTPOUTH JIOTUUECKHUE
paccyxaeHus (MHAYKTUBHbIC, JEIyKTHBHBIE, IO AaHAJOTHUH), JIeJlaThb BBIBOABI H
3aKJIFOYCHUS;

yMEHHUE TPUMEHATh B  TIpoIlecce TO3HAHWS  TOHATUA  (IpeAMETHhIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yEMbIE B XHMUHU,
peoOpa3oBbIBATh IIMUPOKO NPUMEHSEMbIE B XUMHUU MOJCIBHBIE TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTA), XUMHUUYecKasi (hopMysa U ypaBHECHUE XUMHUECKOU
peaKkuu — TPH PEIICHHH y4eOHO-TI03HABATEIBHBIX 3a7ad, C yU4ETOM JTHUX MOJCIBHBIX
MPEICTABICHUN BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH H3YYaE€MbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB MU XUMHUUYECKUX pEaKIuid, BBIABISTH OOIIWe
3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHBIE CBA3W W TMPOTUBOPEUYUS B H3YYaE€MbIX
MpOLECCaxX U SBJICHUAX.

Ba3oBble ucciienoBarenLcKue 1elCTBUSA.

YMEHHME UCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUA,
a TaKXe B Ka4eCTBE OCHOBBI JJIsI ((OPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

NpuOOpETEHUE ONbITa 10 IUIAHUPOBAHWUIO, OpPTaHU3ANMH U  MPOBEIACHUIO
YYECHUYECKUX SKCIIEPUMEHTOB, YMEHUE HAOJI0/IaTh 3a XOJIOM IMPOIEeCcca, CaMOCTOATEIIBHO
IIPOTHO3UPOBAThH €TI0 Pe3yibTaT, GOpPMYyJIUPOBATH OOOOIIEHUS U BBIBOBI 110 pe3ysibTaTaM
MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIIATH OTYET O MIPOJICITaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOWpaTh, aHAJTU3UPOBATH U MHTEPIPETUPOBATH MH(POPMAITUIO PA3THUIHBIX
BUJOB U (OpM TIpeACTaBICHUS, IOIy4yaeMyl M3 pPa3HbIX MCTOYHHMKOB (HAy4HO-
MONYyJISIpHAsT JIUTEpaTypa XHUMHYECKOTO COJIepKaHUsI, CIPABOYHBIC IMOCOOHsS, PECypChl
HNuTepHeTa), KpUTUUECKH OIEHUBATH MPOTUBOPEUMBYIO U HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE TPUMEHSITh pa3JIMYHbIE METONbI M 3ampoChl MpU TOUCKE U 0TOOpe
MH(pOpMAITUU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX ISl BHITIOJHEHUSI YUCOHBIX U
MO3HABATEIBHBIX 3a7a4 ONpPEACIIEHHOTO THMA, MPUOOpPETEeHHUE OmbiTa B 00JacTH
UCII0JIb30BaHusl UHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUM, OBJIaJICHUE KYJIbTYypOr
AKTUBHOTO WCTIOJB30BAHMS PA3JTMYHBIX IMOMCKOBBIX CHUCTEM, CAMOCTOSATEIHLHO BHIOMpATH



ONTHUMAIBHYI0 (OpMYy TpEACTaBICHUS WHGOPMAIIMM W WUIIOCTPUPOBATH pEIIacMbIe
3aJlayd  HECJIOKHBIMH CXEMaMH, auarpamMmamMu, ApyrumMu dopmamu Tpaduku U HX
KOMOMHAITUSIMU,

YMEHHUE UCIOIb30BaTh U aHAJIM3UPOBATh B Ipoliecce YUYEOHOU U UCCIIeI0BATENbCKON
JEeSATEIbHOCTH HMH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO XO34WCTBA H
TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOUIeH MPUPOAHON CPEIbI.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS:

yYMEHUSl 3a/laBaTh BOMNPOCHI (B XOJe Avaliora W (Wiu) AMCKYCCHHM) MO CYIIECTBY
o0OcyxmaemMoll TeMbl, (OPMYJIIUPOBATh CBOU MPEIJIOKEHUS OTHOCHTEIIBHO BBITIOJHEHUS
NPeIJIOKEHHOMN 3a/1auH;

YMEHUS TPEJCTABIATH MOTYYEHHBIE PE3YyJbTaThl MO3HABATEIHLHOW JESITEIILHOCTH B
YCTHBIX W THMCHBMEHHBIX TEKCTaX; JejaTh MPE3CHTAIIUI0 PE3yJIbTaTOB BBITOJTHCHUS
XUMHUYECKOTO DJKcrepuMeHTa (1abopaTopHOro OMbITa, JabopaTopHOM pabdoThl MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

yMEHHsI  y4eOHOrO0  COTPYJHMYECTBA CO  CBEPCTHHUKAMH B  COBMECTHOMU
MO3HABATENIbHON M HCCIIEIOBATENIbCKON NEATEIbHOCTH MPU PEUICHHUH BO3HUKAIOIINX
npo0OsieM Ha OCHOBE yu€Ta OOLIMX HMHTEPECOB M COTJIACOBAHUS MO3UIUI (0OCYXICHHUS,
OOMEH MHEHUSIMH, «MO3TOBBI€ IITYPMbD», KOOpPJMHALIUS COBMECTHBIX JIEHCTBUIA,
ornpeereHre KPUTEPUEB M0 OLIEHKE KaueCTBA BBIIIOJIHEHHOW paboThl U IpyTHUe).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE eiiCTBHS:

YMEHHE CaMOCTOSITENIbHO  OMpeNeNsTh LETd  JeATENbHOCTH, IUJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBaTh W TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNIbHOCTh, BBIOUpaTh HanbOojee A(QPEeKTHUBHbIE CIOCOOBI peIIeHUus YYEOHBIX U
MO3HABATENbHBIX  3a/lay, CaMOCTOATEIbHO  COCTaBIIATb  WJIU  KOPPEKTHPOBATH
IIPEUIOKEHHBIM aJTOPUTM JEUCTBUM IIPU BBINOJHEHUM 33JaHUW C Y4ETOM IOJy4ECHUS
HOBBIX 3HaHUH 00 WH3ydaeMmblX OOBEKTaX — BEIIECTBAX U pEaKUUsAX, OLEHUBAThH
COOTBETCTBUE TOJYYEHHOTO pe3yibTaTa 3asBICHHOW IeIH, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJjiaracMble B YCIIOBUU 3a/1aHUIA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOEHHUIO 00S3aTEIBLHOTO COAEPIKAHUA,
YCTAaHOBJICHHOTO NaHHOW (enepanbHOl paboueld MporpaMMoOi, BBIIEISIOT: OCBOCHHBIE
oOy4JaronIMMUCsl Hay4YHbI€ 3HAHUS, YMEHUS M CHOCOOBI JEUCTBUH, cnenupuyeckue s
npeaMeTHON 00nacTi «XUMUs», BUJIbI JEATEIbHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETaINy, MPeoOpPa30BaHUI0 M TMPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX M HOBBIX
CUTYaIUsX.

K koHiy oOydenuss B 8 KJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

e pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TMOHATUNA: aTOM, MOJIEKYyJa,

XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh



(omHOpOAHAsT W HEOAHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTENbHAas aTOMHas |
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPDHAs Macca, MaccoBas
J0JIS1 XUMUYECKOTO AJIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM, OKCHJ, KHCIIOTA,
OCHOBAHHUE, COJIb, AJIEKTPOOTPHUIATEIBLHOCTh, CTEIEHb OKHCICHUS, XUMHUYECKas
peakiusl, Kiaccuukanus peakui: peakiuyu COeIMHEHUs, PEAKINK Pa3I0KEeHUs,
peakiuu 3aMElICHUs, peakiuu OOMEeHa, 5K30- M SHIOTEPMHUYECKHE DPEaKIUH,
TErIoBOM 3(dexT peakuuu, sIpo aToMa, 3JICKTPOHHBIM CIOH aroma, aToOMHas
opbutanb, paaMyc aTroMa, XHUMHYECKas CBS3b, INOJIApHAs U HEMOJspHas
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, aHWOH, PACTBOP, MaccoBasi 10JIs
BelecTBa (IMPOIICHTHAs KOHIIEHTPAIlKs ) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHM W MPUMEHSTH
9TH MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUM;

UCIOJIb30BaTh XUMHMUYECKYIO CHUMBOJIUKY JUIsl COCTaBiieHUs (opMys BEUIECTB U
YPABHEHUN XUMHUYECKUX PEAKIIUN;

OTIPE/IEIISATH BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX, CTEIIEHb
OKHCJIEHUSI 3JIEMEHTOB B OMHAPHBIX COCAMHEHUAX, MPUHAAJIC)KHOCTh BEILECTB K
OnpeAeNnéHHOMY KJIacCy COEAMHEHUH Mo ¢opMmyiiaM, BHI XUMHYECKOH CBSI3U
(KoBaJieHTHasl U MIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSX;

packpbiBaTh  cMmbici  [lepuommueckoro  3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh  I[IOHMMAaHHWE  IEPUOJWYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHAYECKUX DJIEMEHTOB OT HMX IOJOKeHUs B Ilepmognyeckon cucreme, 3aKOHOB
COXpPaHEHHUSI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYISPHOTO
Y4YE€HHUs, 3aKOHa ABOTrajpo;

OMKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢Gopmy lleproanyeckoit cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh HOHATHS «IJIaBHAs noArpymnmna (A-rpynna)» u
«moboynas noarpynna (b-rpynmna)», Mansie U OOJbIINE MEPUONBI, COOTHOCUTH
o003HaueHus, KOTopele wuMeroTcss B Tabmuue «llepuonuueckas cucrema
xuMmudeckux aneMeHTtoB [[. M. MeHnneneeBa» ¢ 4UCIOBBIMU XApAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOllee Yucio
AJIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIUPOBATh XMMUYECKHE JJEMEHThI, HEOPraHMYeCKHe BEIIEeCTBA,
XUMUYECKUE peakiuu (10 YHMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIMH BEILIECTB,
1o TerioBomy 3P dekry);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAAas ONHMCAHUE MNPUMEPAMH MOJIEKYJISPHBIX
YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINA;

OPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX Kaye€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH NPOTEKAHUSI XUMHUYECKUX IPEBPALCHUN B PA3TUYHBIX
YCIIOBHSIX;



BBIYUCIISATH OTHOCHUTEIBLHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMUYECKOTO 3JIEMEHTa Mo (popMysie COCTUHEHHs, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMUYECKON
peakiuy;

OPUMEHSTh OCHOBHBIE OIEpaly MBICIUTEIBHOU AESTENBbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, 0000IIEeHNEe, CUCTEMATU3AINIO, KIAaCCU(MUKAIINIO, BHISIBICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3¢d — JJI1 WM3yYCHHUsS] CBOWCTB BEIICCTB U
XUMHUYECKUX PEAKIUH, ECTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUSI — HAOJI0ICHUE,
U3MEpEeHHEe, MOACIUPOBAHUE, IKCIIEPUMEHT (peaIbHbIN U MBICICHHBIN);
CJIeIoBaTh IMpaBUjiaM TOJIb30BAaHUS XUMHUYECKOM MOCyAol M JabopaTOPHBIM
o0opy0BaHKEM, a TaK)Ke TPaBHJIaM OOpAaIleHHsI C BEIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSMUA TI0 BBIMOJTHEHUIO J1a0OpPAaTOPHBIX XHUMHYECKHUX OIBITOB I10
MOJIyYCHHUI0O M COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA M KHCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MACCOBOW HOJIEM PACTBOPEHHOTO
BCIIIECTBA, IUIAHUPOBATh MW TMPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI 10
pacro3HaBaHWIO PACTBOPOB IIEJIOYEH W KHCJIOT C TIOMOIIbIO HHIMNKATOPOB
(;makmyc, herondTaneuH, METHIOPAHXK U JIPYTHE).

K koHiy oOydenuss B 9 KJjacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XWMHWYECKUX IOHSITUWA: XUMHUYECKHU 3JIEMEHT,
aTOM, MOJIEKyJa, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIO0XKHOE BELIECTBO,
BAJICHTHOCTh, AJIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
peakius, XUMHUYEecKas CBs3b, TEIUIOBOM A(QEKT peakiuu, MOJib, MOJISIPHBIN
00bEM,  pacTBOpP,  DJEKTPOJUTHI,  HEIICKTPOJMTBI,  DJIECKTPOJUTHUECKAS
JTUCCOIIMAIINS, PEAKIIMA HOHHOTO 0OMEHa, KaTajau3aTop, XUMUIECKOe PaBHOBECHE,
oOpaTuMble ¥ HEOOpaTUMBIE PEAKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIHLHBIE
pEAKUMM, OKUCIHUTEIb, BOCCTAHOBUTEIb, OKHCIECHHE M BOCCTAHOBJICHHE,
ajuioTponus, amM@OTEepHOCTh, XHUMHYECKas CBSA3b (KOBaJCHTHAas, HWOHHAs,
METAJJINYECKas), KpPUCTALIMYECKash pEHETKa, KOPPO3Usl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEakluu, MpeaesibHO aomyctuMas KoHueHtpamus [IJIK
BEIIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKHUX TMOHATUA W TPUMEHSThH
ATU MOHSATHUS IPU ONMCAHUYU BEUIECTB M UX MIPEBPAILCHUN;

HCIIOJIh30BaTh XMUMHYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHSI (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPENETATh BAJICHTHOCTh M CTENEHb OKUCJICHUS XUMHYECKHX DJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICAKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeIMHEHHM 1o ¢opmysiaM, BHJ XUMHUYECKOW CBs3U (KOBaJCHTHAs,
HMOHHAsl, METaJUIMYecKas) B HEOPraHMYECKHX COCIMHEHUSIX, 3aps]l HOHA MO



XUMHUYECKON (opMmysie, XapakTep Cpellbl B BOJHBIX PAaCTBOPAaX HEOPTaHUYECKHX
COEIMHEHHI, TUIT KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBA;
packpeiBath cMmbicn  llepmogmueckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHME: OMKCHIBATH M XApaKTEPU30BaTh TAOIUYHYIO
dbopmy Ilepuoanueckoid cUCTEMbl XUMUYECKUX DJIEMEHTOB: paziinyaTh MOHITHUS
«rnaBHas noArpymnmna (A-rpynna)» u «nobouynas noarpynmna (b-rpynmna)y», manbie
U OoJblliie TEPUOAbl, COOTHOCUTh OO0O3HAUEHHUs, KOTOpblE HUMEIOTCA B
MEePUOJINYECKON TalbJInIle, C YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, OOILIee YHUCIO DJIEKTPOHOB U
pacripeiesieHde uX Mo 3JIEKTPOHHBIM CJIOSIM), OOBICHATH O0IHEe 3aKOHOMEPHOCTH
B N3MEHEHHUU CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B Mpe/iesax MajblX IeprUoIOB
Y TJIaBHBIX MOJATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJacCU(UIMPOBATh  XMUMHUYECKHME DJIEMEHThl, HEOpPraHUYEeCKUEe BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy M COCTAaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB,
no TemioBoMy 3¢G(deKTy, M0 H3MEHEHHUIO CTENEHEH OKHUCIICHUS XUMHYECKHX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U CHEHU(UIECKUE XMMHUECKHE CBOMCTBA
MPOCTBIX W CIOXKHBIX BEHIECTB, MOATBEpXKJas ONHCAaHUE MpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;
COCTABJISITh YPABHEHUS AIIEKTPOIUTHYECKOM TUCCOLMALIMM KHUCIOT, LIEI0oYeld U
COJiel, TOJNHBIE M COKpalI€HHbIE YpaBHEHHUS peaKIWii HOHHOTO OOMEHa,
ypaBHEHUS! peaKIui, MOATBEPXKIAIOIIMX CYIIECTBOBAHUE T'€HETUYECKOW CBS3U
MEXy BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYILIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peaKuil;
IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT HX CTPOEHUA,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUI B PAa3JINYHBIX YCIOBHUSIX;
BBIYKMCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO Macchl BELIECTB,
MacCOBYIO JIOJII0 XHUMHUYECKOTO 3JIEMEHTa Mo (PopMysie COCTUHEHHs, MacCCOBYIO
JI0JIF0 BELIECTBA B PACTBOPE, MPOBOJUTH PACYETHI MO YPABHEHHID XUMHUYECKOH
peakuuy;

coONI0/IaTh MpaBWiIa TOJb30BAaHUS XMMHUYECKOM MOCYAOW M JabOpaTOPHBIM
o0opy0BaHUEM, a TakXKe MpaBuia oOpalleHHs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKUUSMU TIO BBIMOJIHEHUIO JAOOPATOPHBIX XMMHYECKUX OIBITOB IO
MOJIyYEHUI0O M COOMpaHHIO Tra3000pa3HbIX BELIECTB (aMMHUAKa M YIJIEKUCIOTO
rasa);

OPOBOJUTH PEAKIMK, MOATBEPKAAIOUIME KAueCTBEHHBI COCTaB Pa3IUYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IMYTEM XJIOpH]I-, OPOMU-, HOIUI-, KapOOHAT-,
dochar-, cunmkar-, cyiabdaT-, TUIPOKCHI-UOHBI, KATUOHHl AMMOHHUS M HOHBI



M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BELICCTB;

IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIbHOCTH — AaHAINW3 U
CHUHTE3, CpaBHEHME, OO0OOIIEHHE, CHUCTEMATH3alMIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JJIs U3YUYECHMSI CBOWCTB BEILIECTB U XUMUUYECKUX PEAKIINMI,
€CTECTBEHHO-HAYYHbIE  METOJbl MO3HAHUS — HAONIOJEHUE, W3MEpPEHUE,
MOJEJINPOBAHUE, SKCIIEPUMEHT (pEeabHbI U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumMmenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer KoHTpo/IBHBI IIpakTnyeckn
oOpa3oBaTe/ibHbIE
1| MporpamMmbl 0 e padoThbI e padoThI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHYECKHE MOHATHSA
XUMHSA — BaKHAs
00J1aCcTh
bubmunoreka LIOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edso0.ru/7f41837
MPaKTUYECKON c
NEesITEIbHOCTH -
yeloBeKa
BemectBa u bubmunoreka LIOK
1.2 XHUMHUYECKHE 15 1 https://m.edsoo.ru/7f41837
peakuuu C
Utoro mo pazneny 20

Pasznen 2. BaxHeiiume npe

ACTABUTC/IN HECOPraHU4Y€CKUX BEIICCTB

Boznyx. Kucnopon.

bu6mmoreka [IOK

2.1 ITousitue 00 6 https://m.edsoo.ru/7f41837

OKCcHAax C
bubmunoreka LIOK

B JI

2.2 O/IOPOL.HIOHATHE 8 1 https://m.edsoo.ru/7f41837
0 KHCJIOTax U COJISIX c
Bona. PactBopsl. bubmunoreka LIOK

2.3 IToustre 00 5 1 1 https://m.edso0.ru/7f41837
OCHOBAHHUSX C
OCHOBHBIE KJIACCHI bubmunoreka LIOK

24 HEOPTaHUYECKUX 11 1 1 https://m.edso00.ru/7f41837
COECTMHEHNN c

Utoro mo pazneny 30

Pasznen 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumuieckux dJjiemeHton . U.
MenneneeBa. CtpoeHne aToM0OB. XUMHUYecKas CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuun
[Tepuoanueckuit
3aKOH U bubmuoreka [{OK
3.1 [Tepunonnueckas 7 https://m.edsoo.ru/7f41837
cucrema C
XUMHUYCCKUX



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

anemeHnToB /l. U.
Mennene-eBa.
Ctpoenue aToma

XUMHYECKasd CBA3h.

OKuCIUTENbHO- bubmmorexa [OK
3.2 8 https://m.edsoo.ru/7f41837
BOCCTAaHOBUTCIIbHBI c
€ peakuuun h
bubmunoreka LIOK
Hroro mo pazaeny 15 https://m.edsoo.ru/7f41837
c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837
c
OBILIEE KOJIMYECTBO
YACOB IO 68

ITPOTPAMME



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

9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumMeHnoBanue
(undposbie)
n/ | pasienoB U TeM Becer  Koutpoabubl = IIpakTuuecku
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThI e padoThl
pecypchbl
Pasznen 1. BenecTBO U XUMHYECKHE PeaKIUU
IToBTOpeHue n
nyOJeHne 3HAHU I bubmmorexa [IOK
11 T 5 1 https://m.edso0.ru/7f41a63
OCHOBHBIX Pa3/IeJioB 6
Kypca 8 kiacca h
OCHOBHBIE
3aKOHOMEPHOCTH bubmorexa LOK
1.2 p 4 https://m.edsoo.ru/7f41a63
XUMHUYCCKUX 6
peaxkuuit B
DNEKTPOIUTHYECKA
sl TUCCOITUAIIHS. bubmuorexa [JOK
1.3 XumMuueckue 8 1 1 https://m.edsoo.ru/7f41a63
peakuu B 6
pacTBopax
Hroro o pasaeny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU S
OO6mias
XapaKkTEepUCTUKA bubanorexa [JOK
2.1 XUMHYECKUX 4 1 https://m.edsoo.ru/7f41a63
asiemeHToB VIIA- 6
rpynmnsl. ['agorensl
OO6mas
XapaKkTEepUCTUKA
bu6mmoreka [IOK
XUMHUYCCKUX
2.2 6 https://m.edsoo.ru/7f41a63
anemeHToB VIA- 6
rpynnsl. Cepa u eé B
COCTMHCHUS
OO6mias
XapaKkTEepUCTUKA
XUMHYECKUX bubmuorexa [JOK
2.3 aeMeHToB VA- 7 1 https://m.edsoo.ru/7f41a63
rpymmsl. A3or, 6
dbocdop u ux
COCTMHCHUS
2.4 OO6mas 8 1 2 bubmuorexa [JOK



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

XapaKTepUCTUKA
XUMHUYECKUX
35eMeHToB IVA-

KpPEMHUN U UX

COCOAMHCHUA

rpynnsl. Yriepoa u

https://m.edsoo.ru/7f41a63
6

Uroro no pazneny

25

Pa3zgen 3. MeTa/uibl M HX COeTMHEHUA

OO0mue cBoMCTBa bubmmorexa [IOK
3.1 4 https://m.edsoo.ru/7f41a63
METAJIIIOB 6
Baxwuetimue bubmuorexa [JOK
3.2 METaJIbI U UX 16 https://m.edsoo.ru/7f41a63
COCTMHEHUS 6
Hroro mo pazaeny 20

Pasznen 4. Xumus u okpyxamomas cpeaa

BemectBa u bubmuorexa [JOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41a63
JKU3HH 9EJIOBEKA 6
Hroro mo pazaeny 3
Bbu6nmuoreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO
YACOB 11O 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KoumnuectBo yacos Jara DJIEKTPOHHBIE
KountpoJasn undposbie
n/ Tema ypoka Bce IpakTnyec  M3y4YeH
HbIe o0pa3oBaTte/ibHbIE
1 ro KHe padorbl  Hd
padoThbI pecypchl
[Ipenmer xumum.
bu6mmoreka [IOK
Ponp xumnu B
1 https://m.edsoo.ru/ff0d
JKU3HH YeTIOBEKA. 210C
Tema u BemecTsBa
Bbu6nuoreka [JOK
IMonsgarue o MeTomax
1 https://m.edsoo.ru/ff0d
MO3HAHMS B XUMHUH 9976
[IpakTnueckas
pabora Ne 1
«[IpaBuna paboTsl B bubnuoreka [JOK
naboparopuu u 1 https://m.edsoo.ru/ff0d
npuEMBI 00paIeHIUS 23dc
¢ 1abopaToOpHBIM
000pyT0BaHUEM)
YucTele BelecTBa u bubmuorexa [JOK
cmecu. CriocoObl 1 https://m.edsoo.ru/ff0d
pas3zaeneHus cMecen 26ca
[IpakTnueckas
pabota Ne 2
«Paznenenue cmecei bubmorexa HOK
( 1 https://m.edsoo.ru/ff0d
Ha npuMepe 28¢8
OYHCTKHU
MOBApPEHHOM COJIN )»
Bbu6nuoreka [JOK
ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d
2a6c
XuMH4yecKue
AJIEMEHTHI. 3HAKH bubmuorexa [JOK
(cMBOJTBI) 1 https://m.edsoo.ru/ff0d
XUMHUYECKHX 2be8
DJIECMECHTOB
bu6mmoreka [IOK
[IpocTbie U cnoxHBIE
ermeCTRA 1 https://m.edsoo.ru/ff0d
BCIIECTB 2a6bc
ATtomHO- 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

MOJIEKYJISIPHOE
y4eHHe

https://m.edsoo.ru/ff0d
2d50

3aK0H MOCTOSHCTBA
COCTaBa BEILECTB.

Xumuueckas bubmuorexa [JOK
10 dbopmyna. https://m.edsoo.ru/ff0d
BanenTHoCTB 2eae
aTOMOB XHUMHUYECKUX
3JIEMEHTOB
OrHOCUTENbHAA
aTOMHas Macca. bubmuorexa [JOK
11 OTHOCHUTENLHAS https://m.edsoo.ru/ffod
MOJIEKYJIIpHAs 323c
Macca
MaccoBas noins
bu6mmoreka [IOK
XUMHNYECCKOI'O
12 https://m.edsoo.ru/ffod
3JIEMEHTA B
350c¢
COEIMHEHUN
KonnuectBo bubmuorexa [JOK
13 BemecTsa. MoJb. https://m.edsoo.ru/ffod
MognsipHast macca 5230
dusznueckue n
XUMHYECKUE bubmuorexa [JOK
14 SIBJICHUSL. https://m.edsoo.ru/ff0d
XuMuueckas 37fa
peakuus
IIpusnaku u
CJIOBUA IIPOTCKAHUSA BH6HHOTeKa HOK
15 Y p https://m.edsoo.ru/ffod
XUMHNYCCKHUX
) 3a16
peaxuuit
3aKOH COXpaHEHHUS
MACCI BOIIECTB Bbu6nuoreka [JOK
16 X ' https://m.edsoo.ru/ff0d
AMHAYECKUE 3b38
YpaBHEHUSA =
Brruncnenus
KOJIMYECTBA, MAaCChI
BEIIECTBA 110 bu6mmoreka [IOK
17 https://m.edsoo.ru/ff0d
YpaBHEHUAM 5708
XUMHNYCCKHUX
peaKkuuit
18 Knaccudukamms bubnnorexka [HOK
XUMHYECKHUX https://m.edsoo.ru/ffod



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

peaKuuit
(coenuHenws,
pa3lIoKEeHUs,
3aMeIleHus], 0OMEHa)

3f34

M. B. JlomoHOCOB

— Y4EHBIN-

SHIUKJTOMETHCT. Bbu6nmuoreka [JOK
19 O6oGmeHHe 1 https://m.edsoo.ru/ff0d

40c4

CUCTeMaTH3aIHs

3HaAHUU

KonTponbHas

pabota Nel o Teme bubmmoreka [JOK
20 «BemectBa u https://m.edsoo.ru/ff0d

XUMHYECKHE 4290

peakuumn»

Bo3nyx — cMech

razoB. CoctaB

Bostyxa. Kuciopox bubmmoreka [JOK
21 https://m.edsoo.ru/ff0d

— JJIEMEHT U 448¢

IIPOCTOE BEUIECTBO.

O3oH

dusznyeckKue u

XUMHUYECKHE

CBOICTBA KUCJIOpPOJa bubmuorexa [JOK
22 (peakiuun https://m.edsoo.ru/ff0d

OKHCIICHHS, 4614

ropenue). [Tonarue

00 okcumax

CriocoOmr

MOJTyYeHUs

KHCJIOPOJIa B bubanorexka HOK
23 naboparopuu u https://m.edsoo.ru/ff0d

NPOMBILUIEHHOCTH. 497a

IIpumeHeHue

KHCII0po/ia

TemnnoBoii a3 et

XUMHUYECKOU

peaKkIuu, MOHITHE O bubnnorexka [HOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d

YpaBHEHUH, IK30- U
SHAOTEPMHUECKUX
peakuusax

4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

Tornmgo (HedTh,
YTOJIb U METaH).
3arpsi3HeHUE

Bbu6nuoreka [JOK

25 BOBIYXa, CIIOCOGHI https://m.edsoo.ru/ff0d
> 4cda
ero
PEIOTBPALIICHHS
[IpakTnueckas
pabota Ne 3 mo Teme
«Ilonyuenue n bubmmoreka [JOK
26 cobupanue https://m.edsoo.ru/ff0d
KUCIIOPOAa, 4ae2
U3YYCHUE €T0
CBOMCTB»
Bonopon —
DJIEMEHT M IIPOCTOE bubnuorexa [IOK
27 BEIECTBO. https://m.edsoo.ru/ff0d
Haxoxnenue B 4dd0
npupojie
dusznyeckKue u
XUMHYECKHE Bbu6nuoteka [JOK
28 CBOMCTBa BOJOPO/A. https://m.edsoo.ru/ff0d
[Tpumenenue 4dd0
BOJZIOpO/A
ITonsaTue o kucIoTaAX bubmorexa [IOK
29  comsX https://m.edsoo.ru/ff0d
50d2
Cnioco0m1
HoyueHHs bubmuorexa [JOK
30 https://m.edsoo.ru/ff0d
BOJIOpPO/Ia B 4dd0
nabopaTopuu
[IpakTnueckas
pabota Ne 4 o Teme
Monyuenne 1 bubmmoreka [JOK
31 https://m.edsoo.ru/ff0d
cobupanue 4f42
BOJIOpPO/Ia, U3yUEHHUE
€ro CBOMCTB»
MounsipHblii 00bEM bubmmoreka [JOK
32 razoB. 3aKOH https://m.edsoo.ru/ff0d
ABoraznpo 542e
Brruncnenus bubmuorexa [JOK
33 00BEMa, KOJIMYECTBA https://m.edsoo.ru/ff0d

BCIICCTBA rasa 110

55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

€ro U3BECTHOMY
KOJINYECTBY
BEIIIECTBA HITH
00BEMY

Bruucnenus
00BEMOB Ta30B 110
YpPaBHEHUIO PEAKIINH

Bbu6nmuoreka [JOK

34 https://m.edsoo.ru/ffod
Ha OCHOBE 3aKOHA
" 5708
00BEMHBIX
OTHOIIICHUH Ta30B
Dusnyeckue u bubinmoreka [IOK
35 XHUMHUYECKHE https://m.edsoo.ru/ffod
CBOMCTBA BOJEI 587a
CocTaB OCHOBaHUH. bubmuorexa [JOK
36 ITousarue o6 https://m.edsoo.ru/ff0d
AHIUKATOpax 59e2
Bonma kak
pacTBOPUTEIb.
Hacrwimennsie u
HCHACBIIICHHBIC BH6HHOTeKa HOK
37 https://m.edsoo.ru/ff0d
pacTBOPBL. 5h40
MaccoBas nons
BEIICCTBA B
pactBope
[IpakTnueckas
pabota Ne 5 o Teme
«ITpuroroBnenue
Bbu6nmuoreka [JOK
pacTBOpPOB ¢
38 OHDeCIEHHOG https://m.edsoo.ru/ffod
npen anH )4 ) Seba
MaccoBOM goei
pacTBOPEHHOTO
BEIIIECTBa)
KonTponbhas
Bbu6nuoreka [JOK
pabota Ne2 mo teme
39 K https://m.edsoo.ru/ffod
«Kwucnopon. 6342
Bonopoa. Bona»
OKcuIBI: COCTaB, Bbu6nuoreka [JOK
40 Kiaccudukanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 664e
[Tonyuenue u bubnnorexka [HOK
41 XHUMHUYECKHE https://m.edsoo.ru/ffod

CBOMCTBA

664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX,
OCHOBHBIX U
aM(dOoTepHBIX
OKCHJIOB

OcHOBaHUS: COCTaB,

bu6mmoreka [IOK

42 KIIacCU(pUKALUS, https://m.edsoo.ru/ff0d

HOMEHKJIaTypa 67ca

[Tonyuenue u bubanorexka HOK
43 XUMHYECKUE https://m.edsoo.ru/ff0d

CBOMCTBA OCHOBaHUM 67ca

Kucnotsr: cocras, Bbu6nuoreka [JOK
44 Kiaccudukanus, https://m.edsoo.ru/ff0d

HOMEHKJIaTypa fee2

[Tonyuyenue u bubmmoreka [JOK
45 XHMHYECKHE https://m.edsoo.ru/ff0d

CBOMCTBA KHUCIIOT fee2

Conu (cpenuue):

HOMEHKJIATypa,

CHOCOGAL bubmuorexa [JOK
46 S — https://m.edsoo.ru/00a

’ d9474

XHMHYECKHE

CBOICTBA

[IpakTrueckas

pabota Ne 6.

Pemienue

AKCTICPUMEHTATBHBIX bubmorexa LOK
47 https://m.edsoo.ru/00a

3a/1a4 10 TeMe dob7c

«OCHOBHBIE KIIACCHI

HEOPraHUYECKUX

COCIUHCHUIN

I'eneTnueckas CBSI3b

MEKILY Kiaccam bubmuorexa [JOK
48 HEOPIAHHHYECKIX https://m.edso0o.ru/00a

g d9as0

COCINHCHUUN

O06o06mIcHNE U Bbu6nuoreka [JOK
49 cHCTeMaTH3aIlns https://m.edsoo.ru/00a

3HAHUMN d9ch2

KonTponbHas

pabota Ne3 o Teme bubmmoreka [JOK
50 "OCHOBHBIC KJIACCHI https://m.edsoo.ru/00a

HEOPTraHUYECKHUX
coenuHeHun"

d9ela



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

IIepBble nONBITKH

Kiaccuukanmum
Bbu6nuoreka [JOK
51 XHMHFCCIIX https://m.edsoo.ru/00a
ajeMeHTOB. IlonsaTHE
doffa
0 TPYIIax CXOIHBIX
3JICMCHTOB
[Tepuoanueckuit
3aKOH H
[lepunonnueckas bubmmoreka [JOK
52 crucrema https://m.edsoo.ru/00a
XMUMHYECKUX da52c
anemeHToB /l. U.
Meneneesa
TTepuo/Tb, IPYIIH, bu6mmoreka [IOK
53 P https://m.edso0o.ru/00a
dad2c
Crpoenue aToMOB. bubmmoreka [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00a
snep. M3oTomsl da342
Crpoenue
DJIEKTPOHHBIX
000JI0YCK aTOMOB Bbu6nuoreka [JOK
55 3JIEMEHTOB https://m.edso0.ru/00a
[Tepuonnueckoit da6bc
cuctemsr /1. W.
MeHneneesa
XapakTepucTrKa
XAMHYECKOTO
3JIEMEHTA 110 €0 Bbu6nuoreka [JOK
56 MTOJI0’KCHUIO B https://m.edsoo.ru/00a
[lepuonnueckon da824
cucreme /1. W.
MeHneneesa
3HadeHue
[Tepuoauueckoro
3aKOHa JJIsI pa3BUTHA bu6mmoreka [IOK
o7 HAyKU U IIPAKTUKHU. https://m.edso0.ru/00a
J. . MenneneeB — dad6e
y4€HBIH, IEAAror u
rpaKIaHUH
DIEKTPOOTPULIATENH bubnnorexka [HOK
58 HOCTb aTOMOB https://m.edso0o.ru/00a

XUMHUYCCKUX

daab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

3JICMCHTOB
HNonnas xumu4aeckas bubmorexa OK
59 1 https://m.edsoo.ru/00a
CBSI3b
dac34
KoBanenThas Bbu6nmuoreka [JOK
60 MOJISIpHAS 1 https://m.edsoo.ru/00a
XUMHUYECKAsI CBA3D daab8
KoBanentnas bubmuorexa [JOK
61 HETOoJISIpHAS 1 https://m.edsoo.ru/00a
XUMHUYECKAsI CBA3b daab9
Bbu6nmuoreka [JOK
62 CreneHb OKHUCIEHUS 1 https://m.edsoo.ru/00a
dae28
OKHUCIUTENbHO- bubmuorexa [JOK
63 BOCCTAHOBUTEIHHBIE 1 https://m.edsoo.ru/00a
peakuuu db076
OKUCIHTCNN 1 bu6mmoreka [IOK
64 1 https://m.edsoo.ru/00a
BOCCTAHOBHUTCIIN db076
KonTponbhas
abota Ne4 o teme bubmorexa LOK
65 p C ) 1 https://m.edso0.ru/00a
«CTtpoeHue aToma. db4s6
XUMHYIeCKas CBI3b»
PesepBHEbIil ypoOK.
o 6ogmeHHey£ bubmuorexa [JOK
66 1 https://m.edsoo.ru/00a
CI/ICTel\faTI/ISaI_[I/IH db33c
3HAHMI
PesepBHEbIil ypoOK.
O6OgH.ICHI/IeyII; bu6mmoreka [IOK
67 1 https://m.edsoo.ru/00a
CI/ICTel\faTI/ISaI_[I/IH d9ch?
3HAHMI
PesepBHEbIil ypoOK.
O6OgH.ICHI/IeyII; bu6mmoreka [IOK
68 1 https://m.edsoo.ru/ff0d
CUCTCMaTHu3al s
. 61c6
3HAHMI
OBHLIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara
uudgposbie
n/  Tema ypoka Bcer Konrtpoasn  IIpakTuuec H3y'eH
oOpa3oBaTe/ibHbIE
n 0 ble padoThI KHe padoTpl | M4
pecypchl
[Tepuonnueckuii
3aKOH.
[lepuoanueckas bubnnorexka [HOK
1 cucrema 1 https://m.edso0o.ru/00ad
XUMHYECKHUX b59e
anemeHToB /[. U.
Mennaeneena
3aKOHOMEPHOCTH
B UBMCHCHUHN
CBOWCTB bubmuorexa [JOK
2 XUMHUYECKUX 1 https://m.edso0o.ru/00ad
DJIEMEHTOB b6b6
MEPBBIX TPEX
TIePHOJIOB
Knaccudukanus
1 HOMCHKITATYpa bu6mmoreka [IOK
3 1 https://m.edsoo.ru/00ad
HEOPTaHUYECKHUX
b7e2
BEIIIECTB
Bunabr
XUMHUYECKON bubmuorexa [JOK
4 CBSI3U U THUIIBI 1 https://m.edsoo.ru/00ad
KPUCTAITHIECKUX bacé
pemETOK
KoHnTponbHas
pabora Nel mo
TeMe
«IToBTOpEHUE U
5 yrIIyOJIeHHE 1 1
3HAHUU
OCHOBHBIX
pazzenoB Kypca 8
KJ1acca
Knaccudukamms
Bbu6nuoreka [JOK
XUMHUYECKHUX
6 . 1 https://m.edsoo.ru/00ad
peakIuii mo bchO
Ppa3iInIHbIM



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

IIpU3HAKaM

IToustue o
CKOPOCTH
XUMHUYECKON
bu6mmoreka [IOK
peaxiuu.
7 https://m.edsoo.ru/00ad
Ilousarue o
be9a
TOMOTE€HHBIX U
TeTEPOTCHHBIX
peaKIusx
Ilousarue o
XUMHNYCCKOM
PaBHOBECHH.
DaKTOpHI,
BIIMSIOIINAE Ha Bbu6nmuoreka [JOK
8 CKOPOCTH https://m.edsoo.ru/00ad
XUMHYECKOU c28c
peaxkuuu u
[IOJIOKEHUE
XHUMHYECCKOI'O
paBHOBECHsI
OKucIuTeNbHO- bubmuorexa [JOK
9 BOCCTAHOBUTEIBH https://m.edsoo.ru/00ad
BI€ PEAKLIUU cade
Teopus
AIEKTPOJIUTHYECK
off THCCOLHALHH bu6mmoreka [IOK
10 ' https://m.edsoo.ru/00ad
CuipHBIE U
cd68
ciradnle ===
DJIEKTPOIUTEI
Honnrlie Bbu6nuoreka [JOK
11 YpaBHEHUS https://m.edsoo.ru/00ad
peakuuii d448
XUMHYECKHE
CBOMCTBA KHUCJIOT
1 OCHOBaHHH B
bu6mmoreka [IOK
CBETE
12 . https://m.edsoo.ru/00ad
IPEACTaBICHUN d5d8
00
ANEKTPOIUTUIECK
OU McCOoIHaInu
Bbu6nuoreka [JOK
XUMHYECKHE
13 https://m.edsoo.ru/00ad

CBOICTBA COJIEH B

dg8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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

CBETE
MpEeICTaBICHUN
00
AIEKTPOJIUTHYECK
OU McCOoIHaIu

Houstie o bubmuorexa [JOK
14 FHpoMIse coeii https://m.edsoo.ru/00ad
d9od4
O06o0meHue u bubmnorexa [JOK
15 cHUCTeMaTHu3aIus https://m.edsoo.ru/00ad
3HAaHUH ddi2
[IpakTnueckas
pabora Ne 1. bubnnoreka [HOK
16 «Pemenne https://m.edsoo.ru/00ad
JKCIIEPUMEHTAJILH dbfa
BIX 3a/1a49»
KonTponbnas
pabota Ne2 mo
TemMe
«DJIEKTPOIUTHYE bubmmoreka [JOK
17 cKas https://m.edsoo.ru/00ad
IUCCOLIHALINA. dec0
XuMHYECKHE
peakiuu B
pacTBopax»
OO6mas
XapaKTEePUCTHKA
— bubmuoreka [JOK
18 https://m.edsoo.ru/00ad
XuMHYECKHE
: dfe2
CBOMCTBA Ha
npuMepe XJiopa
XJI0pOBOAOPO.
ConsiHast
KHCIIOTA, Bbu6nuoteka [JOK
19 XHMHYECKHE https://m.edsoo.ru/00ad
CBOICTBA, el04
[IOJIyYEHHUE,
IIPUMEHEHHE
[IpakTnueckas
pabora Ne 2 o bubmmoreka [JOK
20 TemMe https://m.edsoo.ru/00ad
«[lonyuenue €348

COJITHOM



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
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

KHUCJIOTHI,
H3YyYECHHE €€
CBOIICTBY

Briuucienus mo

YpaBHEHUAM
XUMHYECKUX bubmuorexa [JOK
21 peakmuii, eciu https://m.edsoo.ru/00ad
OJIMH U3 €488
pEarcHTOB JIaH B
HU30BITKE
Oo6mas
XapaKTEePUCTHKA bubmorexa LOK
22 https://m.edsoo.ru/00ad
sneMeHToB VIA-
ebda
TPYIIIBI
AnnoTponHsie
MoauduKaIuu
CEpHI.
Haxoxaenne Bbu6nuoreka [JOK
23 cepsl U eé https://m.edsoo.ru/00ad
COCTMHEHUI B eb4a
MpUpO/IE.
XHUMHUYECKHE
CBOKCTBA CEPBI
CepoBonopon,
CTpOCHHUE, Bbu6nuoreka [JOK
24 ¢duznyeckue u https://m.edsoo.ru/00ad
XUMUYECKUE €802
CBOICTBa
OKcupl cepbl.
Cepnas kuciora,
(usmuccKie 1 bu6mmoreka [IOK
25 https://m.edsoo.ru/00ad
XI/IMVI/I‘-I€CKI/IC ﬂ
CBOICTBA,
HpI/IMeHeHI/Ie
XuMHYECKHE
peaxuuu,
JIe)KAIIUe B
OCHOBE bubmuorexa [JOK
26 IIPOMBIILIJIEHHOTO https://m.edsoo.ru/00ad
crocoba ec8a
MOJTyYCHUS

CEpPHOM KHUCIIOTHI.
XHUMHUYECKOE



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

3arpsi3HEHUE
OKpYy>Karoleu
Cpelsl
COETMHEHUSIMU
cepbl

Brruncnenue
MacCOBOU JI0JIU

Bbu6nmuoreka [JOK

27 https://m.edsoo.ru/00ad
BBIXO0/1a TIPOJTYKTa oc8a
peakuu
OO6mas
XapaKTePUCTHKA
anemeHToB VA-
rpynmbl. A30T, bubmmoreka [JOK
28 pacrpocTpaHeHHe https://m.edsoo.ru/00ad
B IPUPOJIE, eeab
¢dusnveckue u
XUMHUYCCKHUEC
CBOICTBa
AMMmuak, ero
E;I;zzee?;iz " bu6mmoreka [IOK
29 . https://m.edsoo.ru/00ad
CBOICTBA, £004
IIOJIyYEHHUE U
MPUMCHCHUC
[IpakTnueckas
pabota Ne 3 o
TemMe bubmuorexa [JOK
30 «[Tonyuenue https://m.edso0o.ru/00ad
aMMHaKa, 180
M3y4YeHHUE ero
CBOWCTB»
AB3oTHas KHCIIOTAa, Bu6morexa IOK
31 ¢€ uamicciae i https://m.edsoo.ru/00ad
XUMHUYCCKHUEC 306
CBOICTBa
Hcnons3oBanue
HUTPATOB U COJIEU
AMMOHUA B
KAUCCTBE bubmuorexa [JOK
32 https://m.edsoo.ru/00ad
MUHEPaTbHBIX f518
yao0OpeHuH. T
XHUMHUYECKOE

3arps;3HEHUE



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

OKpYy>Karolen
Cpensl
COETMHEHUSIMU
azoTa

dochop. Oxeun

docdopa (V) u
doctpopras bubmmoreka [JOK
33 fenota, https://m.edso00.ru/00ad
buzmveckue u f68a
XUMUYCCKHE
CBOMCTBA,
IOJIyYEHHE
Hcnonp3oBanue
dbocdaros B
KauecTBe
MUHEPaJIbHBIX bubanorexka [HOK
34 yIoOpeHuH. https://m.edsoo.ru/00ad
3arpsi3HeHue fc20
IIPUPOTHOMN
CpeIIbI
dbocharamu
Yraepon,
Et;f:g;gfmelme bu6mmoreka [IOK
35 usiaeckie 1 https://m.edsoo.ru/00ad
fd9c
XUMUYCCKHE
CBOMCTBa
Oxcuant
yriaepoaa, ux
buzmveckue u
XUMUYCCKHE
. Bbu6nuoreka [JOK
36 CBOHCTBa. https://m.edso00.ru/00ad
DKOJIOTHUUECKHE
febe
pooIIeMBI,
CBA3aHHBIC C
OKCHJIOM
yriepoaa (1V)
VYronpHas Bbu6nuoreka [JOK
37 KHUCJI0Ta U €& https://m.edsoo.ru/00ae
COoJIk 006¢
[TpakTrueckas bubmmoreka [JOK
38 paborta Ne 4 o https://m.edsoo.ru/00ae

teme "[lonyuenue

027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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

YTIIEKUCIIOTO
rasa.
KauectBennas
peakmus Ha
KapOoHaT-MOH"

[TepBoHauaibHBIE
IOHATHUS 00
Bbu6nuoreka [JOK
OpraHUYECKUX
39 BIICCTRAX KAK O https://m.edsoo.ru/00ae
B 054e
COEINMHEHUIX
yriepoja
. bu6mmoreka [IOK
Kpemuuii u ero
40 S https://m.edsoo0.ru/00ae
A 080a
[IpakTnueckas
pabora Ne 5.
Pemrenue
Bbu6nuoreka [JOK
AKCTICPUMEHTAIIbH
41 https://m.edsoo.ru/00ae
BIX 3a11a4 I10 TEME
. 0bf2
«Baxuenniue
HEMCTAJIJIbI U UX
COEIUHEHUSD)
KonTponbnas
paborta Ne3 mo
Bbu6nuoreka [JOK
TEME
42 . https://m.edsoo.ru/00ae
«Baxxneiime
0el8
HEMCTAJIJIbI U UX
COEIUHEHUSD)
O061mas
XapaKTEePUCTHKA
XUMHUYCCKUX
3JICMCHTOB —
METAJUIOB.
Merannmuueckas bubmuorexa [JOK
43 CBSI3b U https://m.edsoo.ru/00ae
MeTaInyecKas 103e
KpUCTAJUTHYECKast
peméeTKa.
dusnueckue
CBOIICTBa
MECTAJIJIOB
XuMU4YecKue bubmuorexa [JOK
44 .
CBOICTBa https://m.edsoo.ru/00ae



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
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

METaJUIOB.
DJIEKTPOXUMHUYEC
KUH pszl
HanpsHKEHUN
METaJJIOB

OO61rue crocoonl
MTOJTyYCHUS
METAJIJIOB.
CruraBbl.
Brrancnenus no

ABHCHISIM bubmuorexa [JOK
45 P https://m.edsoo.ru/00ae
XI/IMI/IqefKI/IX 1156
peakiui, ecnu
OJHH U3
peareHToB
COJZICPIKUT
MIPUMECH
[TonsiTue o bubmuorexa [JOK
46 KOppO3uun https://m.edsoo.ru/00ae
METalJI0B 1278
Bbu6nmuoreka [JOK
eNo e
47 Hlenotmer https://m.edsoo.ru/00ae
MeTaJlIbl 14b2
Oxcuapl 1 Bbu6nmuoreka [JOK
48 TUAPOKCHIBI https://m.edsoo.ru/00ae
HATPHS ¥ KaIus 14b2
Illenouno3emenb
R — bubmuorexa [JOK
49 . https://m.edsoo.ru/00ae
KaJ'ILHI/\I’I/I u 1508
Marsui
Baxnetimue bubmuorexa [JOK
50 COCIMHEHHS https://m.edsoo.ru/00ae
Kalablus 15e8
O06o061ieHue U
51 CHCTEMAaTHU3alHs
3HAHHUH
JKEcTkoCTh BOBI bubmuorexa [JOK
52 U CIIOCOOBI €€ https://m.edsoo.ru/00ae
yCTpaHEHUs 1886
[TpakTrueckas bubmmoreka [JOK
53 paborta Ne 6 o https://m.edso0o.ru/00ae

Teme "JKEcTKOCTh

1ae8



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
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

BOAbI 1 METObI
e€ yctpaHeHus"

Bbu6nuoreka [JOK
54 ANoMUHUH https://m.edsoo.ru/00ae
1c64
AmdoTtepHbIe bubmmoreka [JOK
55 CBOMCTBA OKCHA https://m.edsoo.ru/00ae
U TUAPOKCHUA 1c64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
Oxcupl,
FHAPOKCHTHI 1 bubnnorexka [HOK
57 https://m.edsoo.ru/00ae
comm xene3a (11) 3566
u xenesa (I11)
O06o0meHue u
58 cUcTeMaTu3aIus
3HaHUH
[IpakTnueckas
pabota Ne 7.
Pemenue
OKCIIEPUMEHTAILH bubmorexa [JOK
59 BIX 344 10 TeMe https://m.edsoo.ru/00ae
3de8
«Baxueimue
METaJUIbl U UX
COEIMHEHHMS
Brruncienus mo
YPaBHCHUSM
XUMHYECKHUX
peakuuii, eciu
OJIMH U3
pEeareHToB J1aH B bubanorexka [HOK
60 M30BITKE HITH https://m.edso0o.ru/00ae
COJIEPIKUT 1750
MIPUMECH.
Breraucnenus
MacCOBOH JI0JIU
BBIXOJIa IMPOJTYKTa
peaknuu
O06o0meHue u
61 cUcTeMaTu3aIus

3HaHUU



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

KoHnTpoabHas
pabota Ne4 o
62 TEME ) 1
«Baxuenniue
METAJUIBI U UX
COEIUHEHNSD)
BemecTBa u
Bbu6nuoreka [JOK
MaTepHaJIbl B
63 . 1 https://m.edsoo.ru/00ae
[MOBCEIHEBHOIT
3f50
JKU3HU YET0BEKA
XUMHYECKOE
Bbu6nuoreka [JOK
3arpsi3HEHUE
64 . 1 https://m.edsoo.ru/00ae
OKpYyKarolen 4970
CpeIbI
Ponp xumuu B
bu6mmoreka [IOK
peleHun
65 1 https://m.edsoo.ru/00ae
HKOJIOTUYECKUX 4970
npobiem
PezepBHEBIIT YPOK.
0 GOgHIGHI/IeyII/: bu6mmoreka [IOK
66 1 https://m.edsoo.ru/00ae
cucreMaTrmni3anuia
. 0dOa
3HAHUI
PezepBHEBIIT YPOK.
0 GOgHIGHI/IeyII/: bu6mmoreka [IOK
67 1 https://m.edsoo.ru/00ad
cucreMaTrmni3anuia
. b33c
3HAaHUHU
PezepBHEBIIT YPOK.
0 GOgHIGHI/IeyII/: bu6mmoreka [IOK
68 1 https://m.edsoo.ru/00ad
cucreMaTrmni3anuia
. 9ch2
3HAaHUHU
OBIIEE
KOJIMYECTBO 68
YACOB I10O

I[TPOTPAMME



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




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

Xumus. 8 kiacc: yae6. i obmeobpasoBarenbhbix yupesxaenuii / O.C. ['abpuenss. - 3-e u34., CTPEOTHII.
- M.: poda, 2022. - 286 c.

Xumus. Kiacc: yueo. st obmeodpazoBarenbHbIX yupexaenuii / O.C. 'abpuensH. - 3-e u3/., CTpeOoTHIL. -
M.: [Ipoda, 2022. - 288 c.

METOJUYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

http://www.chemnet.ru I"azera «Xumus» u caiit ans yuutenst «5 uay Ha ypox XUMHK»
http://him.1september.ru Equnas xomnekuus L{IOP: TIpenmeTHast KosuieKius « XuMUS»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHbIC SKCTICPUMEHTBI: XHMHSL.
Konnexnust Poccniickoro o0mieo0pa3oBaTenbHOTo mopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccuiickast omummuaia NKOJbHHUKOB [0 XMMUN
http://chem.rusolymp.ru Opranndeckast XUMHSL: SIIEKTPOHHBINA YICOHHK JIJIs CPETHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBbI XMMHH: DJIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJIISIHK: XUMHUSI

http://www.chemistry.ru JlucraHunonHas OJMMITHAA IO XUMHUH: TEJICKOMMYHUKAIMOHHBIH
00pa3oBaTeNbHBINA MPOEKT
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