Pa6ouas nmporpamma yueoHoro npeamera " Xumusn"

B OOIT OO0 mpemycMOTpPEeHO HEMOCPEACTBEHHOE NMPUMEHEHHE NPH peau3alui 00s3aTeIbHON YacTh
OOII OOO denepanpHOM paboUeii MPOrpaMMEI IO YIEOHOMY TIPEAMETY «XHAMUS

[Iporpamma mo XuMHUH Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMS COCTaBJICHA Ha OCHOBE TPeOOBaHHUU K
pe3yiabpTaTaM  OCBOCHHMS OCHOBHOW  00pa3oBaTelIbHOM TPOTpaMMBI  OCHOBHOTO  oOmiero oOpa3oBaHUS,
npezncraBieHHBIX B @PT'OC OO0, a Taxke Ha OcHOBE (heaepainbHON pabodeil mporpaMMBbl BOCHHTAHUS U C YIETOM
KOHLENIUKN MpenoAaBaHus y4deOHOro mnpeaMera «XuMHs» B o00pa3oBaTeNbHBIX oOpraHum3anmsx Poccuiickoii
®denepanuu.

[Iporpamma 1o XuMuu NaéT MpecTaBlIeHNE O LEeJIsIX, 00LIel cTpaTeru 00y4eH s, BOCIIUTAHUS U Pa3BUTHUS
00y4Jaromuxcsi CpeIcTBaMi y4eOHOro TpenMeTa, YCTaHaBIMBaeT 00s3aTelIbHOE MpPEJIMETHOE COAEpKaHue,
ImpeaycMaTpuBaeT pacHpefesieHue ero Mo KjiaccaM M CTPyKTYypHpOBAaHUE IO pasfieslaM U TeMaM IpOrpaMMBbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHBIE M KAuyeCTBCHHbBIE XapaKTEPHCTUKU COAEPKaHMSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIEHOCTD M3YUCHUS XUMHUH C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKHA y4eOHOTO
mpoIiecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaromuXcCs, OMpEHeNseT BO3MOXKHOCTH IIpenMeTa Ui pealn3aluu
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOW NPOrpaMMBI HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHms, a TakKe TpeOOBaHMH K pe3ysibTaTaM OOyYeHHS XMMHUHM Ha YpOBHE IIeNiell M3y4deHHs IMpeaMeTa U
OCHOBHBIX BUIOB Y4eOHO-TIO3HABATESIFHON IEATEFHOCTH 00YUYaIOMIerocs 10 OCBOCHUIO y4eOHOTO CONep KaHusl.

3HaHHE XUMHUH CITY>KUT OCHOBOH IIIsI (JOPMHUPOBAHUS MHPOBO33PEHIS 00YJaOMIET0Cs, €ro MpeACTaBICHUH
0 MarepuajbHOM €JMHCTBE MHUpA, BAKHYIO pOJIb UrpaloT (OpMHUpYyEeMble XHMHEW MpPEACTAaBICHUS O
B3aUMOTIPEBPAIICHUSIX YHEPTUH U 00 SBOJIIOLUHU BCIISCTB B MPHPOJE, O IMYTAX PEHICHHS [IOOATBHBIX MpoOIeM
YCTOWYUBOTO PA3BUTHUS YEJOBEUECTBA — CHIPhEBOM, SHEPreTUUECKOW, MUIIEBON M HKOJOTHYECKON 0e30MacHOCTH,
mpo6GJieM 3paBOOXpaHEHHSI.

N3yueHune xumuu:

CIOoCcOOCTBYET peann3aliil BO3MOXXHOCTEH JJIs CaMOpPa3BUTHSA U (OPMHUPOBAHUS KYIBTYPHl JIHIHOCTH, €€
o0reit 1 GYHKIIMOHATFHON TPaMOTHOCTH;

BHOCHT BKJaI B (POPMHPOBAHHE MBIIUICHUS W TBOPUYSCKUX CIMOCOOHOCTEH OOYJarOUINXCs, HABBHIKOB HX
CaMOCTOSTENIFHON y4eOHOW NeATeIbHOCTH, IKCIIEPAMEHTAFHBIX H UCCIICAOBATSIFCKUX YMEHUH, HEOOXOAUMBIX KaK
B TIOBCETHEBHOM JKHM3HH, TaK U B MPO(HECCHOHATLHOHN e TSITFHOCTH,

3HaKOMHT CO CITCI(PHUKON HAYYHOTO MBIIUICHHUS, 3aKIaIbIBaCT OCHOBBI IIEJIOCTHOTO B3TJIsIa HA €IUHCTBO
MMpyupoJbl U YCJIOBCKA, ABJIACTCA OTBCTCTBCHHBLIM 3TAallOM B (bOpMI/IpOBaHI/II/I eCTeCTBCHHO-Hay‘-IHOfI rpaMOTHOCTH
oby4aromuxcs;

cnocoOcTByeT (OpMHUPOBAHHIO IEHHOCTHOTO OTHOLICHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K
YeJI0OBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHUECKOE 00pa3oBaHUE 00yUaroMInXCsl.

JlanHple HampaBieHHss B OOYYEHHHM XUMUU OO0ECTeuMBalOTCA CHENUPUKON coaepkaHus y4eOHOTo
npeameTa, KOTOpLIﬁ ABJICTCA TEAATOrMYECKU  aJJallTUPOBAHHBIM  OTPAXKCHUEM 0a30BoOit HayKh XHUMHU Ha
ONPENENEHHOM JdTane €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHHS OPHUCHTHPOBAH HA OCBOCHHE OOYJarOIUMIECS
CUCTEMBI [IEPBOHAYAIBHBIX TOHATHA XMMHH, OCHOB HEOPTaHUYECKOW XUMHH U HEKOTOPBIX OTACIHHBIX 3HAYMMBIX
MOHSTHIA OpPraHMYECKON XUMUHU.

CtpykTypa comepikaHHs TPOTPaMMEI TI0 XHMHUHU C(HOPMHPOBAHA HAa OCHOBE CHCTEMHOIO IMOIX0oAa K e&
n3ydeHnio. ColepkaHue CKIIAIBIBACTCA M3 CHCTEMBI MOHATHH O XMMHUYECKOM JJIEMEHTE M BEIIECTBE W CHCTEMBI
MOHATHH 0 XUMHUYECKOH peakiu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BaHbI 10 MPUHITUITY TOCIEA0BAaTEIFHOIO
Pa3BUTHA 3HAHUH HAa OCHOBE TEOPETHYECKHUX MPEACTABICHUI Pa3HOTO YPOBHS:

ATOMHO-MOJICKYJIIPHOI'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHU,

Ilepuoanueckoro 3akona /.M. MeHieneeBa kKak OCHOBHOTO 3aKOHA XUMMUU;

Y4€HUsA 0 CTPOCHUHU aToOMa U XUMHYECKOH CBs3U,

MIPeCTaBICHAN 00 IEKTPOIUTHICCKOH JUCCOIMAIIIH BEIIECTB B paCTBOPAX.

Teoperndeckue 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPHYECKH ITOJYIEHHBIX M OCMBICIICHHBIX (DaKTOB,
pa3BHBAIOTCS IOCJIEJOBATEIbHO OT OJHOTO YPOBHA K JAPYrOMY, BBINOJHSS (QYHKIMH OOBSICHEHUS U
MPOTHO3UPOBAHMS CBOWCTB, CTPOECHHS M BO3MOXKHOCTEH MNPAKTHYECKOTO MPUMEHEHHsI M TOJNYYeHHsS HM3y4aeMbIX
BEIIECTB.

OcBoeHHE NpPOrpaMMbl O XHMHH CIHOCOOCTBYET (DOPMHPOBAHUIO IIPEACTAaBICHUS O XHMHUYECKOMH
COCTAaBJISOLIEN HayYHON KapTHUHBI MUPA B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI, IEHHOCTHOTO OTHOLIEHMS K HAyYHOMY
3HAaHUIO W MCTOJaM IIO3HAHUA B HAYKE. I/ISyquI/Ie XUMHUHU TPOUCXOIUT C MNPHUBJICYCHUEM 3HAHUHU U3 panee
M3yYeHHBIX y4eOHBIX mpeameToB: «OKpyxarouui Mup», «buonorus. 5—7 knacceny u «Puznka. 7 Kimacc.

[lpn W3y4eHMH XMMHUHM TPOHUCXOAWT (HOPMUPOBAHHME 3HAHUI OCHOB XHUMHYECKOW HAyKW Kak 001acTH
COBPEMEHHOTO €CTCCTBO3HAHMA, HpaKTH'—IeCKOﬁ JCATCIBbHOCTH YCJIOBEKA UM KaK OJHOI'O M3 KOMIIOHCHTOB MPIpOBOﬁ
KyJbTYyphl. 3afada y4eOHOTO MpeaMeTa COCTOMT B ()OPMHUPOBAHMU CHUCTEMBl XUMUYECKUX 3HAHWUN — Ba)KHEHIIHUX
(akTOB, TOHATHH, 3aKOHOB W TEOPETHYECKUX IIOJIOKCHMH, JOCTYNHBIX OO0OOIIEHHH MHPOBO33PEHYECKOTO
Xapakrtepa, s3blka HayKd, B MPHOOIIEHUN K HAayYHBIM METOJaM ITO3HAHMS NPU M3YYEHHH BEIIECTB U XMMHUYECKHX
peakiuii, B )OpPMUPOBAHNH M PA3BUTHH MO3HABATEIBHBIX YMEHUH U UX NPUMEHEHUH B yueOHO-TIO3HABATEILHON 1
yueOHO-HMCCIIeI0BATENILCKOM  JIEITEIbHOCTH, OCBOCHMHM NpPaBWJI 0O€30macHOro oOpamieHusi ¢ BellecTBaMH B
MOBCEHEBHOM KU3HHU.



[Ipu w3yd4eHUN XUMHUHM Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMS Ba)KHOE 3HAUECHHE IPHOOpENH Takue
IeNTH, KaK:

(hopMHUpOBaHNE WHTEIUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpa30BaHUIO, COTPYIHHUICCTBY,
CaMOCTOSITEIFHOMY MIPHHATHIO PEIICHHH, CIIOCOOHO ananTupoBaThes K OBICTPO MEHAIOIIUMCS YCIIOBHSAM JKHA3HU;

HaTpaBIEHHOCTh OOy4YeHHS Ha CHCTEMAaTHYeCKOEe NPHOOMICHHE OOYJaIOUmMXCS K CaMOCTOSTEIBHOI
MO3HABATEIIFHOW NIEATENHPHOCTH, HAyYHBIM METOAAaM II03HaHWA, (OPMHUPYIOIINM MOTHBAIIMIO W pa3BUTHE
CIIOCOOHOCTEH K XUMUHU;

obecrieueHre YCIOBHH, CIIOCOOCTBYIOIIMX HPHOOpPETEHHI0 OOy4alomMMHUCS OIbITa Pa3HOO0Opa3HON
JIeSITeIbHOCTH, IIO3HAHWS M CaMOIO3HAHUs, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETCHLHUH), HMEIOLIUX
YHHUBEpCaJIbHOE 3HaUCHHE AJIS Pa3IMYHBIX BUIOB AEATEIBHOCTH,

¢dopmupoBanue oOweil QyHKIMOHATBHON U €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHCIIE YMEHUI
OOBSCHATh U OLICHMBATH SBJICHHUS OKPY)KAIOIEr0 MHpPA, UCIIONBL3Ysl 3HAHHUS M OMbIT, MMOJyYEHHbIC TPH M3YYECHHH
XUMHWH, IPAMEHATH UX IIPH PEIICHUU POOIIEM B IIOBCETHEBHOHN KU3HU U TPYIOBOH AEATEIBHOCTH;

(dopmMupoBaHHE Yy OOYYAIONUXCSA TYMAaHHCTHYCCKHX OTHOIICHWH, MOHWMAaHHUA HEHHOCTH XHMHYECKUX
3HAaHUH 11 BBIPAOOTKHM IKOJIOTHUYECKH IeTIECOO0Pa3HOT0 MOBEACHUS B OBITY UM TPYIOBOW NESATEIHHOCTH B IIEIISAX
COXpaHECHHS CBOCTO 3IOPOBBS M OKPY’KAIOIIeH IPUPOTHON CPEIBl;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W CAaMOBOCIIUTAHHWIO HA OCHOBE
YCBOGHHSI OOIIEYETIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWIS W HAMPaBICHHOCTH
JlanbHEHIero o0y4eHus.

O0111ee YMCIO YacOB, PEKOMEHIOBAHHBIX JUIsl K3yUeHUsI XuMuH, — 136 yacoB: B 8 kiiacce — 68 yacos (2 yaca
B HeZIeN0), B 9 kiacce — 68 4yacoB (2 yaca B HE/IETIO).

COAEP KAHUE YYEBHOT' O NIPEAMETA

8 KJIACC

[lepBoHaUaNbEHBIC XUMUYECKUE TIOHITHS

IIpenmer xumun. Poip XuMuM B )KU3HU YelloBeka. XUMUS B CHCTeMe HayK. Tena u BemectBa. Ou3mdeckue
CBOWCTBA BEIIECTB. ATPEraTHOe COCTOSHHE BemiecTB. [I0HATHE 0 MeToAaX TMO3HAHUS B XUMHUH. UHCTHIE BEIeCcTBA U
cmecr. CriocoOBI pa3ieieHus CMecei.

ATOMBI M MOJEKYJIBl. XUMHUECKHe d1eMeHThl. CHMBOJBI XHMHYCCKUX 3JEMEHTOB. [IpocThie U CIIOXKHEIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YICHHE.

Xumnueckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX D3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCHUTeNIbHAsT MOJIEKYJIsipHas Macca. MaccoBasi IOJIi XUMHYECKOIro
3JIEMEHTa B COCANHEHUH.

KommgectBo BemectBa. Monbs. MomnspHas Macca. B3auMocBs3b KOMM4ecTBa, MacChl M YNCIIA CTPYKTYPHBIX
e/IMHMII BellecTBa. Pacuérel mo hopMysiaM XUMHYECKUX COEANHEHUIH.

dusznyeckue U XMMHYECKHE SBJICHUS. XUMHUUYECKas pcakuusda u eé IIPU3HAKHU. 3akoH COXpaHE€HUA MacCChbl
BeIIeCcTB. XUMUYECKUe ypaBHeHU:. Kiaccudukanus XUMUYECKUX peakIuii (COeTMHEHHS, Pa3IIOKEHHS, 3aMEIICHHS,
oOMeHa).

XHUMHUYECKUH IKCIIEPUMEHT:

3HaKOMCTBO C XHMHYECKOW IOCYIOH, MpaBWiIaMH PabOTH B JIA0OpaTOPHH H MpHEMaMH OOpaIleHUs C
nmabopaTOpHEIM 000PYIOBaHHEM, U3YUCHHUE U OTHCAHUE (PU3NUECKUX CBOICTB 00pa3I[OB HEOPTaHMUYECKUX BEIIECCTB,
HaOroieHue pU3NUecKuX (TUTaBIICHHE BOCKA, TassHUE JIbJ]a, PACTHPAHUE caXapa B CTYIKE, KUIICHHE U KOHICHCAIIUS
BOJIBI) M XUMHUYECKUX (TOPEHHME CBEUH, NMPOKAJIHBAHHE MEIHON IPOBOJOKH, B3aMMOAEWCTBHE Meja C KHCIIOTOMH)
SIBIICHWH, HAONIOJICHWEe W ONHCaHWE TPU3HAKOB TMPOTEKAHMS XUMHUYECKHX peakIuil (pa3iokeHue caxapa,
B3aUMOJICHICTBHE CEpHOW KHCIOTHI C XJIOpHAOM Oapus, pasnoxeHue ruapokcuna menu (II) mpm mHarpeBanuw,
B3anMOJIeiicTBUe Kene3a ¢ pactBopoM conu menu (II), mzydeHuwe criocoGoB paszjieneHus cMecel: C MOMOIIbIO
MarHura, GUIbTpOBaHKE, BBIIAPUBAHKE, TUCTHILULILMS, XpoMarorpadus, NpoBeieHHEe OYUCTKH MTOBAPEHHOM COJIH,
HaOJIOICHUE W OIMCAHHWE PE3yJIbTaTOB IIPOBEICHHUSA OIBITA, MUTFOCTPHUPYIOMIETO 3aKOH COXPAaHEHUS MaccChHl,
CO3/JaHue MOJIeTIel MOJICKYJ (I1apOCTEPIKHEBBIX).

Bakneiimue npeacTaBUTeIM HEOPraHUIECKUX BEIIECTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucmopony — sneMeHT u mpocTtoe BewecTBo. Haxoxxnenue
KUCIIOpOAa B NpHUpoJe, (QHU3NYeCKMe W XHMHUYECKHe cBoWcTBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue
kuciopoaa. CriocoObl MOJSydeHUs] KUCIOpPOAa B JaOOPaTOPHH W TIPOMBIIIIEHHOCTH. KpyroBopoT kucioposaa B
npupoae. O30H — aIOTpOITHAs MOAUDUKAIIHS KHUCIOPOAa.

TermmoBoit »PQEeKT XUMHUYECKOH peakIuH, TePMOXMMHYECKHE YpPaBHEHHS, 5K30- M DHIOTEPMUYECKHE
peakmmu. TorumBo: yromp W MeTaH. 3arps3HEHHE BO3JyXa, YCHJICHHE MapHUKOBOTO 3(deKTa, pa3pylIeHne
030HOBOTO CIIOS.

Bonopox — anemenT u mpoctoe BeniectBo. HaxoxxaeHue Bogopoaa B mpupoje, GU3NIecKue U XUMUIECKHe
CBOMCTBa, MPUMEHEHHE, CTIOCOOBI TIOTydeHHsI. KUCIOTHI M COIH.

MounspHaslii 00bEM ra30B. PacyéThl M0 XMMHUYECKUM YpaBHEHHUSIM.

®duznueckue cBoiicTBa BOABl. Boma kak pacrBopurenb. PactBopbl. HachblmieHHble ¥ HEHachIIEHHbBIE
pactBOpbl. PacTBOprMOCTh BeliecTB B Boje. MaccoBasi 10JIsl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOWCTBA BOBI.
OcHoBanus. Ponb pacTBOpoB B Ipupoae U B KHU3HHM uenoBeka. KpyroBopoT BoAsl B Npupoje. 3arpsi3sHEHHe
NpUPOHBIX BoA. OXpaHa M OYKMCTKA IIPUPOIHBIX BOJ.



Knaccudpukanus Heopranmdeckux coemuHeHuil. Oxcuapl. Knaccudukamus okcumoB: colsieoOpa3yromine
(ocHOBHBIC, KHCIOTHBIE, aMmdoTepHble) H HecosieoOpasyromue. HomeHknarypa okcumoB. Dusmueckue u
XUMHUYECKHE CBOMCTBA OKCUIIOB. [lomydyeHure okcuaos.

OcHoBanms. Krnaccupukarust ocHOBaHMN: INENOYM WM HEPACTBOPUMEBIE OCHOBaHHMA. HoMeHKmaTypa
ocHoBaHui. du3nueckre 1 XUMUYECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHrne ocHOBaHUM.

Kucnotsl. Knmaccudukanus xucnor. Homenknatypa kucinor. @u3ndeckne ¥ XUMHYECKIE CBOHCTBA KUCIIOT.
Psp aktuBnoctr Metamnos H. H. bexerosa. [lonyuenue kucinor.

Conu. Homenknatypa coneit. duznueckue U XuMmudeckue cBoiictsa cosieit. [lonydenue conen.

I'enetnueckas cBsA3b MEXKIY KJIacCaMH HEOPTaHUUECKUX COCTUHEHHM.

XUMUYECKUN SKCIIEPUMEHT:

Ka4eCTBEHHOE ONPEACICHHUE COACPIKaHUs KHCIOPOAa B BO3IyXe, MOIYUYCHUE, COOMpaHKe, pacliO3HABAaHUE U
W3yUYCHHE CBOWCTB KHUCIIOPO/Ia, HAOIIOICHHE B3aUMOICHCTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBCHHS U
TpeKpameHnss TopeHus (Toxkapa), O3HAKOMIICHHE ¢ OOpa3llaMH OKCHIOB M OIHMCaHWE WX CBONCTB, IOIyYCHHE,
coOupaHme, pacro3HaBaHUE W U3YUIEeHHE CBOMCTB BOAOpoAa (TOpeHwne), B3aNMOACHCTBIE BOJOPOIa C OKCHIOM MeIn
(IT) (BO3MOKHO WCIIONB30BAaHNE BHICOMATEPHANOB), HaOMIOMeHHE OOpas3IOB BEIIECTB KOJNUYECTBOM | MOIb,
HCCIIeIOBaHHE 0COOEHHOCTEH PAacTBOPEHHS BEIIECTB C PA3IMIHON PacTBOPUMOCTHIO, IPUTOTOBIICHUE PACTBOPOB C
OTIpeneIEHHON MacCcOBOW JOJed pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTalaMH (HATpHEM U
KaJplyeM) (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHAJIOB), HCCICAOBAaHHE OOpPAa3llOB HEOPTaHHYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB, HAOJIIOJCHUE W3MCHCHUS OKPACKU MHAMKATOPOB B PACTBOPaxX KHUCIOT U IIEJIOYCH, U3yUCHHE
B3aumoieiicTBus okcuaa meau (II) ¢ pacTBopom cepHOI KHCIOTHI, KUCIOT ¢ METAJJIAMH, PEaKIMi HelTpanu3aium,
MOJIyYeHUEe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHWE OJHOIO MeTajjla JPYTUM M3 PacTBOpa COJH, pElIeHUe
SKCHEepUMEHTAIBHBIX 3aJ1a4 110 TeMe «BakHeillne Kinacchl HEOPraHUUECKUX COSTUHEHUID.

Ilepuonuueckuii 3axoH u [lepuoandeckas cucrema xumudeckux snemenToB JI. M. Menneneesa. CtpoeHue
aTOMOB. XUMHUUECKasl CBsI3b. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH

[lepBblc MOMBITKH KIACCU(PHUKANNNA XUMHUICCKHX AJIEMEHTOB. [IOHSATHE O Tpymmax CXOIJHBIX AIIEMEHTOB
(memodHBIE W IIEIIOYHO3EMENBHBIC METAJUIBI, TaJOTCHBI, WHEPTHHIC Ta3bl). DIEMEHTHI, KOTOpHIE OOpa3yloT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCHU/IEI.

Ilepuonuueckuii 3axoH. Ilepmonmueckas cucremMa xumuueckux osaemeHtoB JI. W. Menneneesa.
KopoTkomepronnas u mamuHHONEpHOAHAss (opmbl Ilepmommdeckoll CHCTEMBI XHMHUYECKHX 3ieMeHToB [l U.
Menpeneesa. Ilepuonsl u rpynnbl. OuU3M4ecKuil CMBICI INOPSJKOBOIO HOMEpPA, HOMEPOB IEPUOJA U TIPYIIILI
3JIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX siiep. M3ortonbl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK
aToMoB TepBeIX 20 xuMudeckux sjeMeHToB llepmommueckoit cuctemsl J[. M. MenneneeBa. XapakTepHCTHKA
XUMHUYECKOTO0 3JIEMEHTA I10 ero nosioxeHuro B [lepuonnueckoii cucreme . . Menzaeneena.

3aKOHOMepHOCTH U3MCHCHUS paauyca aTOMOB XUMHUYCCKUX OJICMCHTOB, METAJNINYCCKUX u
HEMETAJJIMYECKUX CBOMCTB IO rpyIIaM U Mepruoam.

3nauenue [lepuoauueckoro 3akoHa U Ileprognueckod CHCTEMBI XMMHUYECKUX 3JIEMEHTOB JUJIsl Pa3BUTHUS
Hayku U npaktuku. Jl. . MenneneeB — yu€Hbli U TpakIaHUH.

Xumuueckas cBsA3b. KoBaseHTHas (OJISIpHAS M HETIONISIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIIEHOCTE XUMUIECKHAX
3J€MeHTOB. MIOHHAas CBS3b.

Crenenp  okucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. llpolieccbl  OKUCIEHUS U
BOCCTaHOBJNEHUsI. OKUCINUTENHN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCIIEPUMEHT:

n3ydeHue oOpas3IoB BEIIECTB METAIJIOB U HEMETAIJIOB, B3aMMOJCHCTBHE THAPOKCH A IUHKA C PACTBOpaMHU
KHUCJIOT H menoqeﬁ, MPOBEACHUE OIILITOB, WUIIOCTPUPYIOIUX TIPUMEPLI OKHUCIUTECIBHO-BOCCTAHOBUTCIbHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHUS).

MexnpeameTHble CBS3U

Peanuzanuss MexnpeaIMETHBIX CBSI3ed IpH M3yYEHUHM XMMHM B & KIJACCE OCYIIECTBISIETCS 4epes
UCIIOJIE30BaHUE KaK OOIIMX ECTECTBCHHO--HAYYHBIX MOHATHIA, TaK W TMOHITUH, SBISIOMIMXCS CHCTEMHBIMH IS
OTIIEIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0me ecTecTBEHHO--HAyYHBbIC MOHATHS: HAYyYHBIA (DaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHANN3, CHHTE3,
KIaccuuKaIus, NepuoTUIHOCTh, HAOMIOACHNE, SKCIICPUMEHT, MOICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBIICHHE.

®duznka: MaTepus, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, paJJUOAKTUBHOCTh, MOJIEKYJIA,
ANEKTPUIECKUI 3apsij], BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSHHUE BENIeCcTBa, Ta3, (PU3NYECKUE BEITUYMHBI,
€JIMHHIIBI U3MEPEHHS, KOCMOC, TUTAHETHI, 3BE37161, COJHIIE.

buonorwust: porocunres, apixanue, onochepa.

T'eorpadust: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE HOPOABI, IMOJE3HBIE HCKOMA€Mble, TOIUTUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xuMHUecKast peakuus

Ilepuonuueckuii 3axoH. Ilepuoanyeckas cucremMa xumuyeckux snementoB . M. Menneneea. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJO0B, KaIHsl, KaIbLIHs
1 UX COEIMHEHUI B COOTBETCTBHHU C MOJIOKEHUEM dJIeMeHTOB B [leprouueckoil CUCTEME U CTPOEHUEM UX aTOMOB.



CtpoeHne BellecTBa: BUABl XUMUYECKONW CBSI3U. THITHI KPUCTAIMUECKHX PEMIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIIA KPUCTAIIIMUECKON PEIUETKY U BU1a XUMUUYECKOH CBSI3H.

Knaccudukamms © HOMEHKIATypa HEOPTaHHYECKHX BEIIECTB. XHMHYECKHE CBOICTBAa BEMIECTB,
OTHOCAIIMXCS K PAa3MUYHBIM KJlaccaM HEOPTraHMYeCKUX COCIOWHEHUH, TeHEeTHYeCKas CBSI3b HEOPraHMYeCKUX
BEIIICCTB.

Knaccudukarnus XUMAYeCKUX peaknuii 1O pa3IHIHBIM IpH3HAKaM (TI0 YHCIY W COCTaBY YYaCTBYIOIINX B
peaKUUK BEIIECTB, MO TEIJIOBOMY 3(GQEKTy, M0 M3MEHEHHUIO CTEINEHEH OKHCIEHUS XUMHUYECKUX DJIEMEHTOB, II0
00paTUMOCTH, 110 YYaCTHIO KaTalli3aTtopa). JK30- U SHAOTEPMHUUECKHE PEaKni, TEPMOXUMHYECKUE YPaBHEHUS.

[lonsiTHe 0 ckopocTH XuMHYecKoi peakuuu. IlonsiTne 00 0OpaTUMBIX M HEOOPATUMBIX XHUMHYECKHX
peaknusax. [IoHATHE O TOMOTEHHBIX M TeTepPOreHHBIX peakuusax. [lonstue o karanuze. IloHATHE O XUMHUECKOM
paBHOBecuH. DaKTOPHI, BIUAIOLINE HA CKOPOCTh XUMUYECKOM peakyu U MOJI0KEHHE XMMUIECKOIO paBHOBECHSL.

OKHCIIMTENFHO-BOCCTAHOBUTEIILHBIE PEAKIMH, JSJIEKTPOHHBIN OajlaHC OKUCIHMTENILHO-BOCCTAHOBUTEIBLHON
peakmmu. CocTaBleHHE YpaBHEHHH OKHCINUTEIBHO--BOCCTAHOBUTEIBHBIX pPEAKIUH C HCHOJIB30BAaHHEM METOoJa
3JIEKTPOHHOTO OanaHca.

Teopuss DIIEKTPONUTHYECKOW IUCCONMAIMHA. JJIEKTPOJIUTHI W HESJICKTPONUTHL. KaTHOHBI, aHHMOHEIL
MexaHN3M AUCCONUAIIMH BEUIECTB C PA3IMIHBIMH BHIAMH XUMHUECKON cBs3u. CreneHp nucconuanni. CUIIbHBIE U
CITa0bIe SIEKTPOIHTHL.

Peakumu nonHOoro oOMeHa. YCJIOBHS NPOTEKaHHWS peakUWii MWOHHOTO OOMEHa, IOJHBIE W COKpaIIEHHBIC
WOHHBIE YypaBHEHMs peakuuid. CBOWMCTBa KHUCIOT, OCHOBaHMM W CoOJed B CBeTe NPENCTAaBICHUH 00
NIEKTPOJIUTHUECKON Aucconuaiyy. KauecTBeHHbIe peakliny Ha HOHBL. [IoHATHE 0 THapoIN3e conelt.

XUMU4YECKUH SKCIIEPUMEHT:

O3HAKOMJIGHHE C MOJAEISIMHU KPUCTAJUIMYECKHX PpEIMETOK HEOPraHWYeCKHX BELIECTB — METaUIOB U
HeMmeTalwioB (Tpadura M anMmasa), CIOKHBIX BEHICCTB (XJIOpHIa HATPHUs), UCCICAOBAHHE 3aBUCHMOCTH CKOPOCTH
XUMHYECKOH pEakIul OT BO3ICHCTBHSA Pa3NUYHBIX (PAaKTOPOB, MCCICIOBAHUE DICKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, MpOIecca TUCCOIMALNN KHCIIOT, IIelNo4el W coiell (BO3MOXKHO HCIOJH30BAHWE BHICO MAaTEPHAIIOB),
MIPOBE/ICHUE OTBITOB, MUTIOCTPUPYIOMINX MPU3HAKHN MPOTEKAHHUS PeaKIuii HOHHOTO oOMeHa (0O0pa3oBaHME OCalKa,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI), OIMBITOB, MIDTFOCTPHPYIOMINX MPHMEPH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknuil (TOpeHHE, peakIiy Pa3IOKEHUsI, COCIMHEHUS), paclO3HaBaHUEC HEOPTaHMYECKUX BEIIECTB C ITOMOIIBIO
KaueCTBEHHBIX PEeaKIUil Ha MOHBI, peICHNE SKCIICPUMECHTAIBHBIX 3a/1a4.

Hewmetamns! 1 ux COCIMHCHUA

OO0mrast XxapakTepUCTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTETNEHH OKHCICHHUS.
Crpoenne U (u3nyeckre CBOMCTBA MPOCTHIX BELIECTB — TAJIOTEHOB. XHMMHUUYECKHE CBOMCTBA Ha NpHMeEpe XJopa
(B3auMozeHiCTBHE € MeTajulaMH, HeMeTaUlaMM, Ienodamu). Xisopoogopod. ConsHas KHCIOTa, XMMHYECKHE
CBONCTBA, IOJIy4€HUE, NpUMEHeHue. [leficTBue Xjopa M XJIOPOBOAOPOAA HAa OPraHM3M uesoBeKa. BakHeimue
XJIOPHUJbI U UX HAXOXKACHUEC B MPUPOJEC.

OO0mast xapakTepucTrKa 31eMeHTOB VIA-rpymmel. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEpHBIE CTETICHU
okucnerns. CTpoeHHe W (U3NYECKHE CBOWCTBA TPOCTBIX BEIIECTB — KHCIOPOAa W Cephbl. AJIIOTPOIHEIC
MOTU(HKAIIMKA KHCIOpoAa M cepbl. XWMHUYecKHe cBoiicTBa cepbl. CepoBOIOpOI, CTpOCHHE, (PHUIUUECKUE U
XUMHYeCKHe cBoiicTBa. OKCHABI Cephl KaK IPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, PU3HUYECKHE H
XIMHYECKHE CBOHCTBa (0OIINEe Kak NPEICTaBUTEN Kiacca KHCIOT M cIieluduueckue). XUMHUSCKUE PeaKnH,
JIeKAIIe B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOMYYeHUsT cepHOil KuCioThl. [IpuMeHenne cepHoit kucinoTel. Conn
CEpHOM KHCIIOTHI, KadeCTBEHHasl peakmnus Ha cyiabdar-noH. HaxoxaeHue cepbl M e€ COCTUHEHUI B IPHUPOJIE.
XUMHUECKOE 3arps3HEHHE OKPYXKAIOMIEeH Cpeasl COeIMHEHUAMH Cepbl (KUCIOTHBIE HOXKIH, 3arps3HEHHE BO31yXa U
BOZI0EMOB), CITOCOOBI €70 TPEJAOTBPAILCHHSI.

OO6mas xapakTepucTUKa 3J1eMeHTOB VA-Tpynmbl. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHBbIE CTEIICHH
OKHCIIeHHA. A30T, paclmpocTpaHeHHEe B Ipupoje, (U3NUEeCKHe M XUMHUYECKHe cBoiicTBa. Kpyroeopor azora B
npupoae. AMMHaK, ero (QHU3MUYECKUEe M XUMHYECKHE CBOWCTBA, MONydeHHWE W npuMeHeHue. Coli aMMOHUS, HX
(u3nyeckre U XUMHYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHast peakiys Ha HOHBI aMMOHHMs. A30THast KHCIIOTa,
eé mnonyueHue, (U3MUECKHE M XMMHYECKHE CBOWCTBa (0OmME KakK MPEACTaBUTENs Kiacca KHCIOT H
cneruduueckue). Mcronp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaUeCTBE MUHEPAJIbHBIX YIOOpeHHH. XUMHYECKOe
3arpsi3HEHHE OKPYXKaIOIIeH cpelbl COSTUHEHHMSMH a30Ta (KHUCJIOTHBIE IO, 3arpsi3HEHHE BO3JyXa, IOYBBI U
Bos10éMOB). Docdop, amrorpornHble Momudukanuu ¢ochopa, ¢uMUeckne M XUMHUUECKHe CBoicTBa. OKCUX
dbocdopa (V) u pochopnas kuciora, pusnveckre 1 XUMAIECKUE CBOWCTBA, moydeHue. Vcnons3oBanue ¢hocdaToB
B KaUeCTBE MUHEPAIbHBIX YI0OPECHUH.

OO6mas xapaktepucThka 3yieMeHToB [V A-rpymnmsl. OcoOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE CTETICHH
OKHCIICHHUA. YTJIEPOJ, aJUIOTPOIHBIE MOAW(HUKAINH, PAaCIpPOCTpPaHEHHWE B MpPUPOAE, (U3MUECKHE U XHUMHUIECCKHE
cBoiictBa. Ancopoums. Kpyrosopor yriepoxa B mpupozge. OKCHIBI yriiepoja, X (U3NYECKHE M XUMHUYECKHE
CBOﬁCTBa, )IeﬁCTBPIe Ha )XUBBIC OPTAaHWU3MBI, IMOJTYYCHUEC U IPUMCHCHUEC. DKOIOTHYECKHE l'IpO6J'leMBI, CBS3aHHBIC C
okcuzoM yriaepoaa (IV), rumoresa riao6anbHOrO NOTEIICHHS KIIMMaTa, MApHUKOBBIN 3(deKT. YronpHas KUCIO0Ta U
e€ comM, WX (U3MYECKHEe M XUMHUYECKHE CBOMCTBA, MOJyYeHHE M NpHMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHEL. Vcnosp3oBanne kapOOHATOB B OBITY, MEHUIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM XO3SHCTBE.

IlepBoHauanbHBIE TOHATHS 00 OPraHMYCCKUX BEMIECTBAX KaK O COCAMHEHUSAX yriepoja (METaH, STaH,
STWJIEH, aleTWICH, 3TaHOJ, IJIMLEPHH, YKCYCHas KHUCOTa). [IpHpojaHBle HMCTOYHUKH YIJIEBOJOPONOB (YroJib,



MIPUPOJHBIN Ta3, HePTh), MPOIYKTHI UX TepepaboTKu (O€H3HMH), UX POJbh B OBITY W MPOMBINIICHHOCTH. [loHATHE O
OHMOJIOTHYECKH BaXKHBIX BEIIECTBAX: XXHPaX, OEIKaX, YIIeBoJaxX — M MX POIHM B XKU3HH 4YeIOBeka. MarepuaiabHOE
€IMHCTBO OPTaHMYECKUX U HEOPTAaHUIECKUX COCIMHEHUI.

Kpemuni, ero ¢gu3nueckne u XUMHYECKHE CBOMCTBA, MOydeHHe M npuMeHeHne. CoeanHEHUS KPeMHUS B
npupozae. Obmue npencrasieHus 06 oxcuae kpemuus (IV) u kxpemaneBot kuciote. CIITUKATHI, MX UCTIONIB30BaHIE
B OBITy, B TIPOMBINUICHHOCTH. BaKHEWIMe CTpOWTENbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, LEMEHT, OCTOH,
xkene300eToH. [IpoGiemMbl 0€30IaCHOTO UCTIONB30BaHUS CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

XUMUYECKUN SIKCTIEPUMEHT:

U3ydeHHE O00pa3llOB HEOPTaHMYCCKUX BEIIECTB, CBOWCTB COJITHON KHCJIOTHI, MPOBEACHUEC KaYeCTBEHHBIX
peakiuii Ha XJIOPUA-UOHBI M HAOIIOJCHHE IMPHU3HAKOB WX IPOTEKAHUS, OIBITHI, OTPAXKAONHe (QH3MYCCKHE U
XMUMHYECKHE CBOVCTBA TaJIOICHOB M UX COCTUHCHUH (BO3MOKHO MCIOJIB30BaHUE BUCOMATCPUANIOB), 03HAKOMIICHHE
¢ oOpasmamu XJIOPHUIOB (TaJIOTCHHUIOB), O3HAKOMJICHHE C OOpa3maMu cepbl U €€ COCAUHCHHSIMHU (BO3MOXKHO
WCIIONB30BAaHUE  BUACOMATEPHANOB), HAONIONCHHWE TIpomecca OOyrMMBaHHA — caxapa IOJ  JeHCTBHEM
KOHIICHTPUPOBAHHOH CEpPHOM KHUCIIOTHL, HW3yUeHHE XHMHYECKHX CBOWCTB pa30aBICHHONW CEpHOW KHCIIOTEHI,
MPOBE/ICHNE KAa4eCTBCHHOW peakIiy Ha cyib(haT-HoH U HaONfoIeHNe Mpu3HaKka e€ MpOTeKaHWs, O3HAKOMIICHHE C
(m3nyeckuMu CBOMCTBaMHU a30Ta, (ocdopa m X coenWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BHACOMATEPHUANIOB),
oOpa3maMu a30THBEIX B (OCPOPHBIX YAOOpeHHH, MoiydyeHHne, coOMpaHue, paclo3HaBaHHE M W3YUYCHHE CBOWCTB
aMMHaKa, MPOBEACHHE KAYeCTBEHHBIX pEaklWid Ha HWOH aMMOHHSA W (pocdarT-WOH W W3YUCHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCJIOTBI C MeIbl0 (BO3MOXHO HCIIOJIBb30BAHHE
BUJICOMATEPUAIIOB), M3YUeHHE MOJIeTIel KPUCTAUIMYECKUX PEIETOK ajMasa, rpadura, GpyiepeHa, 03HaKOMIICHHUE C
MPOLIECCOM aCOPOIMH PACTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YIIEM U YCTPOHCTBOM MPOTUBOrasa, IoJIydeHue,
cobupaHue, pacrmo3HaBaHHWE W HU3yUYCHHE CBOICTB YIJICKHCIOTO ra3a, NPOBEICHHE KAueCTBEHHBIX pPEaKIUil Ha
Kap6OHaT U CUJIMKAT-UOHBI MU M3YUCHHC IPU3HAKOB HUX IPOTCKAHHSA, O3HAKOMJICHUEC C HpOI[yKHI/IeI‘/II CUJIMKATHOM
MIPOMBIIIJICHHOCTH, PEeIICHIEe YKCIIEPIMEHTAIBHBIX 3a/1ad 10 TeMe «BakHelie HeMeTalIbl M UX COSTMHCHUS.

MerTaibl ¥ IX COSAMHEHUS

OOmast XapakTepuCTHKa XHUMHYCCKHX JJIEMEHTOB — METAIUIOB Ha OCHOBAaHMHM UX IIOJNIOKCHHUS B
Ilepuonndeckoii cucreme xummdeckux 3nemenToB J[. M. MenneneeBa u cTpoeHus atoMoB. CTpOCHHE METaJIIOB.
Mertammmieckass CBSI3pb M MeTaUTMYECKas KPUCTAIUTHUECKAs peIéTKa. DJICKTPOXUMHUYCCKUAN psAA HaANpsHKCHUH
MeTauioB. OU3MUecKie U XUMHYECKHE CBOHCTBAa MetautoB. OOmme criocoObl moiydeHus MetamwioB. [loHsATHE O
KOPpPO3HH METa/UIOB, OCHOBHBIC CIOCOOBI 3alUTBHl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, MHOPATIOMUHHA,
OpoH32a) ¥ UX MPUMEHCHHE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounsle MeTamisl: nonoxeHue B [lepuoanyeckoit cucteme xumuueckux snemenTos J1. 1. Menneneesa,
CTPOCHHE UX aTOMOB, HaxOXJeHHe B mIpupoae. Pusndeckne M XUMHUYECKHE CBOWCTBA (Ha IpUMepe HATpUs U
Kausa). OKCHIBI ¥ THIAPOKCUABI HATpUs U Kanus. [IpuMeHeHne MeoYyHbIX METAIIOB U UX COeIMHEHUH.

[llenoyHo3eMenbHBIE METANIBI MarHui W Kajplivii: nosioxkeHue B [lepuoamdeckoil cucreMe XMMHUYECKHUX
anemeHnToB JI. M. MenneneeBa, CTpOCHHE HX aTOMOB, HaXOXACHHE B mpupoje. Duzndyeckne W XUMHUYCCKUE
CBOWCTBa MarHusl W KalbIusl. BakHelmne coequHEeHUs KambIus (OKCHA, TUAPOKCHM, coin). JKECTKOCTE BOIBI H
CrocoOBI e€ yCTpaHeHHsI.

AmoMuHui: nonoxenue B [lepuoguueckoit cucreme xumuueckux aneMmentoB 1. Y. MenneneeBa, ctpoeHue
aToMa, HaxOXJAeHue B npupoje. Ou3ndeckne n XUMUYECKUE CBOWCTBA AMIOMHUHUSA. AMQOTEpHBIE CBOIICTBa OKCHIA
Y TUAPOKCHIA ATFOMHHUS.

XKenezo: nonoxenue B I[leprognueckoit cucteme xumuueckux snemeHtoB JI. M. MenpgeneeBa, CTpoeHHE
aToMa, HaxXOXJACHHUC B MNPHUPOJIC. dusnueckre U XMMHUYECKHE CBOMCTBA jKeJe3a. OKCI/I}:[I)I, TUAPOKCHUIBI U COJIN
skenesa (II) u sxenesa (I1I), ux coctaB, CBOWCTBA U MOTYUYCHHE.

XUMUYECKUH SKCIIEPUMEHT:

O3HAKOMJIEHHE C 00pa3llaMi METaJUIOB U CIUIaBOB, MX (PU3MYECKMMHU CBOMCTBaMH, M3ydeHHE PE3yJIbTAaTOB
KOPpPO3HH METAJUIOB (BO3MOKHO HCIOJNB30BaHUE BHICOMATEPHANIOB), OCOOCHHOCTEH B3aMMONCHCTBHSI OKCHIA
KaJbIHs U HATPUS C BOJOU (BO3MOXKHO HCIIONIF30BAaHHE BUIACOMATEPHAJIOB), HCCIICJOBAHUE CBOUCTB JKECTKOW BOJEI,
mpoliecca TOPSHUs Kelle3a B KUCIOpoae (BO3MOXKHO HCIOJIb30BAHUE BUACOMATEPHAIOB), IPU3HAKOB MPOTCKAHUS
Ka4eCTBEHHBIX PEaKIWi HAa WOHBI: MarHus, KaJbIUs, allOMHHUs, nuHKA, keneza (II) u xemesa (II1), memu (ID),
HAOJFO/ICHUE W ONHCAHUE IIPOIIECCOB OKPAIIMBAHWS IUIAMEHH HOHAMH HATPHs, Kalusd W KalbIus (BO3MOXKHO
UCIIOJIE30BaHUE BUACOMATEPHAJTIOB), UCCICAOBAaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHHUS H THIPOKCHUIA
IMMHKA, pEIICHUE OKCIICPUMCHTAJIBHBIX 3a4a49 110 TEME «BaxkHelie MeTaIbl U UX COCAUHCHUA.

XuMUs ¥ OKpy’Karolas cpeja

BemectBa M MaTtepuainbl B ITOBCEJHEBHOM JKM3HH dYesloBeKa. be3omacHOe HCIOJIb30BaHHE BEIIECTB U
XUMHWYECKHX peakiuii B ObITy. [lepBas mOMOIIs IPH XUMHYECKUX 0KOTaX W OTPABJICHHUAX.

XUMHYEeCKOe 3arpsa3HeHHe OKpYXKAromel cpeabl (TIpeenbHas JOMyCTHMas KOHIICHTPAIUs BEIIeCTB, Jajiee —
IIAK). Pons XuMuH B pemIeHUH SKOJIOTHYECKUX IPOOIeM.

XUMHUYECKUH IKCIIEPUMEHT:

U3ydeHne 00pa3IoB MaTEPHUAIOB (CTEKIIO, CIUIABEI METAIUIOB, TOTUMEPHBIC MATEPUAIIEI).

MesKIpeMeTHBIE CBA3U



Peamm3anuss MeXnpeIMETHBIX CBA3€W MpH W3YyYCHHMH XHMHHM B 9 Kjacce OCYyHIECTBISETCS depes
WCIIONIE30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK ¥ TOHITHH, SBISIONIMXCS CHCTEMHBIMH IUIS
OTJENBHBIX MTPEIMETOB €CTECTBCHHO--HAYIHOTO ITUKIIA.

OO0mme ecTeCTBCHHO-HAyYHBIE IIOHATHS: HAy4YHBIH (akT, THIIOTE3a, 3aKOH, TEOPHs, AaHalHu3, CHHTES3,
KIaccu(uKanus, MepuoINIHOCTh, HAOMIOJCHHUE, SKCIIEPHMEHT, MOJICIHNPOBAaHHUE, M3MEPEHHE, MOJEINb, SBICHHE,
MapHUKOBHIH 3(h(heKT, TEXHOIOTHS, MaTePHAIIBL.

®dusnka: MaTepus, aToM, IEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH], U30TOIBI, PAANOAKTUBHOCTb, MOJIEKYIA,
JNEKTPUYUECKUN 3apsll, MPOBOIHUKH, IOJYHNPOBOJHHUKH, IHMAIEKTPUKH, (DOTOIIEMEHT, BELIECTBO, TEJIO, O0BEM,
arperaTtHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, paCTBOPUMOCTb, KPUCTAIUINYECKas PEIETKa, CIUIaBbl, (PU3NUECKHE
BETMYMHBI, eAUHUIIBI U3MEPEHHS, KOCMUYECKO€E NIPOCTPAHCTBO, IIAHETHI, 3BE3/b1, CoNHILE.

Buonorus: ¢orocunTes, npixanue, Ouocdepa, dKOcUCTEMa, MHUHEpAIbHBIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MaKpOdJIEMEHTBI, TUTAaTEeIbHbIE BEIECTBA.

Teorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE IOPOMBI, IMOJE3HBIC HCKOIaeMbIe, TOIUIHBO,
BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEJIMETA

W3ydenne XWMHUHM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHWS HAIMpaBICHO HA IOCTIDKEHUE
00yJaromuMucs JHYHOCTHBIX, MeTaNpeIMeTHBIX H MPeAMEeTHBIX pPe3yJbTaTOB OCBOCHHS yIdeOHOTO IpeaMeTa.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS IIPOrPaMMBI OCHOBHOTO O0IIEro oOpa3oBaHUs JOCTHUTAIOTCS B XOJE
0o0yueHHs XMMHUHU B €IMHCTBE y4eOHON M BOCIHUTATENbHOM IEATENBHOCTH B COOTBETCTBUU C TPaIULHMOHHBIMU
POCCHHCKMMH COLMOKYJIbTYPHBIMU M JIyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, IPUHITHIMU B OOLIECTBE MpaBUIaMU
U HOpMaMM TIOBEIEHHS U CHOCOOCTBYIOT TIIpOllecCaM CaMOINO3HAHMSA, CaMOpPa3BUTHUA M  COIMAJIH3alUU
oby4aromuxcsi.

JluyHOCTHBIE pe3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS — CHCTEMOM
MO3UTHUBHBIX IEHHOCTHBIX OPUCHTAIMN U paCIIUPEHUE ONBITa JeSITEIHPHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YaCTH:

1) maTpuOTHYECKOTO BOCITUTAHUS:

LEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY M HAayJYHOMY HACJEIUIO,
MOHUMAaHWS 3HAYCHIS XMMUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOM
HHPOpPMALHEH 0 IepeTOBBIX JOCTIDKCHIAX U OTKPBITHAX MUPOBOU M OTEYCCTBCHHON XMMUH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCcTpoiicTBe Mupa 1 00IIeCTBa;

2) rpaKIAaHCKOTO BOCIIUTAHHUS:

NIPEJCTAaBICHUA O COLMAIBHBIX HOPMax M IMpPaBUIaX MEXKINYHOCTHBIX OTHOWICHWH B KOJIIEKTHUBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIIEOBATENbCKOW, TBOPYECKOH U
JIpYTUX BHIAX JEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3sHOH COBMECTHOW MAEATENBHOCTH TPH BBIIOJIHEHHH
y4eOHbIX, MO3HABATENBHBIX 3aJ]1ad, BBIMOJIHEHHH XMMUYECKHX AKCIEPHUMEHTOB, CO3JAHHU YYeOHBIX INPOEKTOB,
CTpeMJIEHHs] K B3aMMOIIOHMMAaHHMIO M B3aMMOIIOMOIIM B IpoIlecce 3TOH y4eOHOH IesTeIbHOCTH, IOTOBHOCTHU
OIICHUBATh CBOE MMOBEJICHHUE W IIOCTYIIKM CBOWX TOBapHIIECH C TIO3HUIIMN HPAaBCTBCHHBIX U MPABOBBIX HOPM C YUETOM
0CO3HAHMS MOCIIEICTBHI TOCTYITKOB;

3) LIEHHOCTH HAYYHOTO TIO3HAHHUSL:

MHPOBO33PEHYECKAX TPEACTABICHUA O BEIIECTBE H XUMHYCCKOH pPEaKIWH, COOTBETCTBYIOIINX
COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAyKU M COCTABJIIONINX OCHOBY IUJIsI IOHUMAHUS CYITHOCTH HAyYHOU KapTHHBI
MUpa, MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOIBI, B3AUMOCBS3IX YEIIOBEKA C MPUPOTHON
Cpeoi, O pOJIM XMMUH B IO3HAHUU ATUX 3aKOHOMEPHOCTEH;

[T03HABATENIBHBIX MOTHBOB, HANPABJICHHBIX HA ITOJIyuY€HHE HOBBIX 3HAHUH MO XUMHH, HEOOXOIUMBIX JJIS
00BsICHEHHUS HAOJI0JaeMBIX TTPOLIECCOB U SIBIICHUIA;

[MO3HABATENILHOM, HH)OPMAIIMOHHON U YUTATEIBCKOM KYJIbTYPhl, B TOM YHCIIC HABBIKOB CAMOCTOSTEIBHOMN
paboThl ¢ y4eOHBIMH TEKCTaMM, CIPAaBOYHON JHUTEpaTypol, JOCTYNHBIMH TEXHHYECKUMH CpEICTBAMHU
WH(POPMAMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOY4YEeHMI0O M TIO3HAHHWIO, JIIOOO3HATENBbHOCTH, TOTOBHOCTHM M  CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHON M HCCIIEIOBATEIBCKOM JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJICHHOCTH U
YPOBHS 00y4YeHHs B NaJbHEHIIEM;

4) bopMUpPOBaHHS KyJIbTYPHI 3[I0POBbS:

OCO3HAHMS LIEHHOCTH XKM3HH, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3/0POBbIO, YCTAHOBKH Ha 310pPOBBII
00pa3 JKU3HU, OCO3HAHUS TTOCIEACTBUI M HENPUSATHS BPEIHBIX HMPUBBIYCK (YHOTPEOICHHS ajIKOTOJsI, HAPKOTHKOB,
KypeHHsI), HEOOXOAUMOCTH COOJIOJICHUS MPaBMI OE30MaCHOCTH MPH OOpaIIeHUH C XUMUYECKHIMH BEIIECTBAMH B
OBITY U peallbHOH JKU3HH;

5) Tpy10BOTO BOCIIUTAHMS:

HHTEepeca K MPAaKTUYECKOMY HM3YYCHHIO TpodeccHil W Tpyaa pasluyHOTO PoJa, YBAXKCHHWE K TPYAy H
pe3yabpTaTaM TPYZOBOH NEATEIHHOCTH, B TOM YHCIE HAa OCHOBE NMPHWMEHEHHS NPEIMETHHIX 3HAHHH 0 XHMHH,
OCO3HAaHHOT'O BHIOOpa MHIMBHIYyAIEHON TPAEKTOPHH MPOJIODKEHNST 00pa30BaHMs C YIETOM JIMUHOCTHBIX HHTEPECOB
M CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX WHTEPECOB W IOTPEOHOCTEH, yCHEemHOH npodeccnoHaIbHOM
JIESTETbHOCTH U Pa3BUTHsI HEOOXOIUMBIX YMEHHUH, FTOTOBHOCTD aIallTHPOBATHCS B MPO(GECCHOHATBHOMN cpelie;

6) 9KOJIOTHYECKOTO BOCIIUTAHHS:

9KOJIOTUYECKH 11eJeCO00pa3HOr0 OTHOMICHHS K NPUPOJE KaKk MCTOYHHMKY >KM3HM Ha 3emie, OCHOBE e&



CYyIIECTBOBAHMS, TOHUMAHHS IEHHOCTH 3A0POBOTO M 0€301acHOro 00pas3a >KW3HH, OTBETCTBEHHOT'O OTHOIIEHHS K
co0cTBEHHOMY (PH3UYECKOMY U TICUXHYECKOMY 30POBBIO, OCO3HAHHS IIEHHOCTH COOJIIOICHUS MTPaBMII 0€3011acHOTO
MIOBEJICHUS TIPH paboTe C BEIIECTBAMH, a TAK)KE B CHUTYAIHIX, YITPOXKAIOIINX 3I0POBBIO U )KU3HH JTIOJICH;

CcrocoOHOCTH TIPUMEHATH 3HAHUS, ITOJTydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS 3a/1ad, CBSI3aHHBIX C
OKpY’Kaloed MPHUPOJHON CpeloH, MOBBIIICHHUS YPOBHS JKOJIOTMYECKOH KYNIBTYPHI, OCO3HAHHSA TJI00AIEHOTO
XapakTepa 3KOJIOTHIECKHX MPOOJIeM U IMyTeH NX PEemIeHHs IOCPEICTBOM METOIOB XHMUH;

9KOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOACTBOBATHCS MM B ITO3HABATEIbHOH, KOMMYHHKAaTHBHOW U
COLIMAIbHOM TPaKTHUKE.

MertanpeameTHbie pe3yJbTaThl. B cocTaBe MeTanpeIMETHBIX PE3YNbTaTOB BBIICISIOT 3HAYMMBIC IS
(hopMHpOBaHUS MUPOBO33pEHUs OOIIECHAYYHBIC IMOHSATHS (3aKOH, TEOpHs, NPUHLMIL, TUIOTE3a, (aKT, cucTema,
npoLecc, AKCIEPUMEHT M JpPYyroe.), KOTOPBIE MCIOJIb3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX INpeaMerax M
MO3BOJISIIOT HAa OCHOBE 3HAaHMH M3 THX NMPEAMETOB (OPMHUPOBATH MPEACTABICHNE O 1IEJIOCTHONH Hay4HOH KapTHUHE
MHUpa, ¥ YHHBepCallbHBIE y4deOHBIC NeicTBUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHEIC, PETYISATHBHBEIE), KOTOpHIC
obecreunBarOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIFHOMY IUIAHHPOBAHWIO W OCYIIECTBICHHIO y4eOHOM
JeSTeHbHOCTH. MeTanpenMeTHbIe Pe3yIbTaThl OCBOCHHS 00pa30BaTENFHOW IMPOTpaMMBlI 10 XHUMHH OTPaXKaroT
OBIIA/ICHUE YHUBEPCAIHHBIMH [TO3HABATEILHBIMA ICHCTBHUSIMHA, B TOM UHCIIC:

1) 6a30BbIC JOTHYCCKHE NCHCTBUS:

YMCHHE WCIIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHUS IMPH OCBOCHUH 3HAHUH: PacKPBHIBATh CMBICI
XMMUYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIC NPU3HAKH, YCTaHABINBATh B3aUMOCBS3b C IPYTUMHU NOHATHAMH),
HUCIIOJIBb30BAaTh IIOHATHUA IJISL O6LSICHCHI/IH OTACJIIbHBIX (baKTOB u HBJ’IeHHﬁ, BLIGI/IpaTL OCHOBAaHHA U KPUTCpUU IJIA
KHaCCI/Iq)I/IKaHI/II/I XUMHUYCCKHUX BCIHICCTB U XUMHWUYCCKUX peaKuHﬁ, yCTaHaBJIMBaTh MPUYUHHO-CIICACTBCHHBIC CBIA3U
MEXAYy OOBEKTaMH H3Y4YECHHUS, CTPOHUTH JIOTHYECKUE pacCyKIeHHs (MHAYyKTHBHbBIE, NEIYKTHBHBIC, 110 aHAJIOTHH),
IMPOBOAUTH BBIBOJbI U 3aKITIOYCHUS;

YMCHHE TPUMEHATh B TPOIECCEe MO3HAHUS MOHATHS (IpeAMETHBIC W MeTalpeIMETHBIE), CHMBOINICCKUE
(3HaKOBEBIC) MOJENH, WCIONB3YeMbIC B XMMHH, MPeoOpa3OBHIBATH IIUPOKO IPUMEHSIEMBIE B XHMUHU MOJICIBHBIC
MPECTAaBICHUS — XUMHICCKHIA 3HAK (CHMBOII DJIEMEHTA), XUMUYecKas (hopMyiia U ypaBHCHHE XUMHICCKON peaKkIiuu
— IpU peImIeHHH YYeOHO-TIO3HABATEIBHBIX 3alad, C YYETOM STHX MOJICIBHBIX NPEACTABICHUN BBHIABIATH U
XapaKTepU30BaTh CYMICCTBEHHBIC IPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKIX BEIISCTB M XUMHUYCCKUX PEaKIni,
BBISIBIITH OOINHE 3aKOHOMEPHOCTH, IPUUYNHHO-CIICACTBEHHBIE CBS3M M MPOTHBOPEYHS B M3yYaeMBIX MpoIleccax U
SIBJICHUSAX

2) 6a30BbIE UCCIIEIOBATENLCKUE JCHCTBHUS:

YMEHHUE HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA MO3HAHHA, a TAKKE B Ka4€CTBE
OCHOBBI J1JIs1 (I)OpMI/IpOBaHI/IH THUIIOTE3BI TTO IMTPOBEPKE MPABUIIBHOCTU BHICKA3bIBACMbBIX Cy)KHEHHﬁ;

HpI/IO6peTeHI/Ie OIlbITa MO IUIAaHUPOBAHWIO, OpTaHU3allMU U MPOBECACHUIO YUYCHUYCCKHUX OKCIIEPUMECHTOB:
yMeHHe HaOJIIoJaTh 3a XOJOM IMpoliecca, CaMOCTOSTENILHO IMPOrHO3MPOBATh €ro pe3yibTaT, (HOpPMYIUPOBATH
0000I1IeHNs ¥ BBIBOABI TIO pe3yibTaTaM IPOBEIEHHOTO OIBITA, UCCIEAOBAHUSA, COCTABIATh OTYET O MPOACITaHHON
pabore;

3) pabota ¢ uapOpMAIIEH:

YMCHHE BHIOMpPATh, AHAJIM3UPOBATh W WHTEPIPETHPOBATH HWHPOPMALHUIO PA3IUYHBIX BUAOB U (opMm
MPEJCTaBICHUS, TONy9YaeMyl W3 pa3HBIX WCTOYHUKOB (HAYYHO-TIOMYJSIpHAS JIHTEpaTypa XHUMHYECKOTO
CONIEpXKaHUs, CIPaBOYHBIE TOCOOMS, pecypchl IHTepHeTa), KPHUTHYECKH OICHHBATH IPOTHBOPCUYUBYI0 U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE IPUMEHSTh pa3jIM4yHble METOAbl W 3alpochl MNpU TMOHCKE M OoTOope uHpopMmanuu u
COOTBETCTBYIOIIUX JTaHHBIX, HCO6XO}:[I/IMI>IX JUJIA BBITIOJTHCHUS y‘Ie6HI)IX U IIO3HABATCJIBHBIX 3aJa4 onpe):[enéHHoro
TUIIAa, NPUOOpPETEeHHE OIbITa B O00JACTH HCIOJIBL30BaHUS WH(POPMAMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
OBJIQZICHUC KyJ'II;TypOFI AKTUBHOTO HCIHOJIB30BAHUA PA3JIMYHBIX IMOHUCKOBBIX CUCTEM, CAMOCTOATEIIBHO BI)I6I/IpaTI>
ONTUMANTEHYIO (POpMY MTpEeACTaBICHUS HHPOPMAIMH U WILTFOCTPHPOBATH PelIaeMbIe 3aauil HECI0KHBIMHA CXEMaMH,
JUarpaMMaMH, IPYruMA (GopMaMu Tpa@yKe U KX KOMOMHAITUSIMI,

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B TIpolecce y4yeOHON M HCCIleoBaTeNbCKOM JesTebHOCTH
nH(OpMALMIO O BIMSHUM NPOMBIIUICHHOCTH, CEJIBCKOTO XO3SHCTBA M TPAHCIOPTA HAa COCTOSHHME OKpY)Karomiei
NPUPOJTHOM Cpebl;

VY obyuaromierocst 0yayT copMHUpOBaHbI CIEAYIOIINE YHUBEPCAbHbIE KOMMYHUKATHBHbIE AEHCTBUS:

YMEHHE 3a/1aBaTh BOMPOCH! (B XOAe AWanora M (WIH) AMCKYCCHH) IO CYIIECTBY OOCYXIaeMOW TEMBI,
(hopmynHpoBaTh CBOW NPEIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI IPEIOKEHHOM 3a/1a4H;

l'lpI/IO6peTCHI/Ie OIlbITa MMPE3CHTAINN PE3YIBTATOB BBIIIOJIHCHUS XUMHNYECKOT'O OKCIICPUMEHTA
(;rabopaTopHOTO OMBITA, TAOOPATOPHOU PAOOTHI IO UCCIICIOBAHUIO CBOKCTB BEIIECTB, YI€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCT B COBMECTHOM CO CBEPCTHUKAMU II03HABATEIbHOW M  MCCIEA0BATEIbCKOMN
JIeSITENIbHOCTH TIPH PEIICHNH BO3HUKAIOIIMX MTPO0JIeM Ha OCHOBE yu€Ta OOLIMX HHTEPECOB U COTJIACOBAHUS MO3ULIUH
(obcyxnenus, oOMEH MHEHMSMH, «MO3TOBBIE LITypMbD», KOOPJHMHAIMS COBMECTHBIX IEHCTBHH, OIpeneneHHe
KpPHUTEPHEB IO OIICHKE KauyecTBA BHITOJHEHHOH PadOTHI U APYTHE);

VY obyuaromnierocst 0yayT copMHUpOBaHBI CIEAYIOIINE YHUBEPCAIbHBIE PETy ISITUBHBIE JEHCTBHUS:

YMEHHE CaMOCTOSTENILHO ONPEEISITh LeNN A TEIbHOCTH, IIIAHUPOBATh, OCYIIECTBIATH, KOHTPOJINPOBATH
U TpU HEOOXOIUMOCTH KOPPEKTHPOBAaTh CBOIO JIESTENBHOCTh, BHIOMpaTh HauOosee 5(QeKkTHBHBIE CHOCOOBI



pemeHns y4eOHBIX W ITO3HABATEIbHBIX 3a]ad, CAMOCTOSATENFHO COCTABITh MM KOPPEKTUPOBATh MPEAIIOKCHHBINA
aJTOPUTM JIEHCTBUH TIPH BBHITIOJHEHWH 3aJaHUK C YIETOM TOJMyYEHUS HOBBIX 3HAHHWHA 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAaX M PEAKIINAX, OIICHUBATh COOTBETCTBHUE IOTyICHHOTO pe3yIbTaTa 3asBICHHON 1IN,

YMCHHE HCIIONIB30BATh U aHATM3UPOBATh KOHTEKCTHI, MIpeIaraéMble B YCIOBUH 3aJaHHH.

I[IpeaMeTHbIe pe3yabTaThl OCBOCHHUS IIPOTPaMMBI IO XUMHIH Ha YPOBHE OCHOBHOTO 00IIIero oopa3oBaHusl.

B cocTaBe mpenMeTHBIX pe3yIbTaTOB II0 OCBOCHHIO 00S3aTEIHHOTO CONCPIKaHMUs, YCTAHOBICHHOTO MTaHHOM
(enepanpHOi paboyeil NpPOrpaMMOi, BBIACISIOT: OCBOSHHBIE 00YYaIOIIUMHUCS Hay4YHbIE 3HAHHS, YMEHUS M CIIOCOOBI
JeHcTBUH, crienuduyecKre Uil NPeAMETHOU o0nacTH «XWMHA», BUABI JCATEIBHOCTU 1O TOJIYYCHHUIO HOBOTO
3HAHUS, €r0 HHTEPIIPETAIIH, IPEOOPa30BAHHIO U IPUMCHECHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYAIUIX.

K konmy oOyyeHus B 8 kiacce y oOydaromierocs Oyay c(OpMUpOBaHBI CICAYIOIIAC MPEAMETHBIC
PEe3yabTATHI IO XUMUU:

PACKpPBIBATh CMBICII OCHOBHBIX XHMHUYCCKUX MOHATHI: aTOM, MOJICKYJIa, XUMHYCCKHUIA DIIEMCHT, MPOCTOE
BEIIIECTBO, CJIOKHOE BEHIECTBO, CMeCh (OAHOPONHAs W HEOIHOPOIHAsS), BaJCHTHOCTh, OTHOCHUTENbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas OIS XUMHYECKOTO 3JIEMEHTa B
COCIITHEHUH, MOJISIPHBIA 00BEM, OKCH/I, KHCIIOTa, OCHOBAHHE, COJIb, AIEKTPOOTPHLIATESIFHOCTh, CTEIICHD OKUCIICHHS,
XUMHYECKass peaknus, KIacCHOUKAIUs pEeaKmHuid: peakWu COSAWHEHHS, PpEeakIUHu pPa3JIOKCHHS, PEaKIHH
3aMeIICHUS, PEakuu OOMEHa, 3K30- M JHAOTCPMHUYECKHE PEAKINH, TEIDIOBOM 3(¢eKT peakiuw, SApPO aToMa,
JJEKTPOHHBIN CJIOH aToMma, aTOMHas OpOWTalb, PaglyC aTOMa, XMMHUYECKas CBA3b, MOJAPHAS M HETOJIPHAS
KOB&JICHTHAs CBsA3b, HMOHHAS CBA3b, HOH, KaTHOH, aHMOH, pacTBOp, MaccoBas MO BellecTBa (MPOLIEHTHas
KOHIIGHTpAIHs) B PacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATUI M MIPUMECHSTH 3TH IMOHATHUS IPU OMUCAHUU
BELIECTB U UX NPEBPALLCHUN;

UCIIONIb30BaTh XMMHUUECKYI0 CHMBOJIMKY JUISi COCTaBJICHHs (OPMYJI BEIIECTB M YPaBHEHUI XMMHUYECKHX
peakuuit;

OTIPENIENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCANHCHHSAX, CTENICHh OKHCICHUS 3JICMCHTOB B
OMHAPHBIX COCNWHECHHSAX, MPUHAMIC)KHOCTh BEHIECTB K OMPEIACIEHHOMY KJIAcCy COSAMHEHHWH TO (OopMyiaM, BHI
XIUMHYECKOH CBsI3M (KOBAJICHTHAS 1 HOHHAS) B HEOPTAaHUUECKUX COCIMHCHUSIX;

packpeiBath cMbicn [lepuommueckoro 3akoHa J[.M. MennemeeBa: JEMOHCTPHPOBAaTH IOHUMAaHHE
MIEPUOTUIECKON 3aBICHMOCTH CBOWCTB XMMHYECKHAX SJICMEHTOB OT MX MOJOXEHHs B [lepmoanmdeckoii cucreme,
3aKOHOB COXPAaHEHHS MacChl BEI[ECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yYeHHM, 3aKOHa ABOTajpo,
OIUCHIBATh U XapaKTepH3oBaTh Tadbau4yHyro ¢popmy [lepuoandeckoll cuCTEMbl XMMUYECKHX AJIEMEHTOB: pa3jinyarh
MOHATHUS «TJIaBHasi noArpymma (A-rpynna)» u «nodouHas noarpynmna (b-rpynma)y, manble u OoJbLIME MEPHOIBL,
COOTHOCHUTh 0003HaYeHUs, KOTOpble HMeroTcs B Tabimie «llepuomamueckas cUCTeMa XHMHUYECKHX 3JIEMEHTOB
J.11. MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsin
s7pa, o01IIee YHCII0 IEKTPOHOB U paclpeiesieHIe UX M0 MIEKTPOHHBIM CII0SM);

KJIaCCH(UITPOBATh XUMHUECKUE DIIEMEHTHI, HCOPTaHMIECKIE BEIECTBA, XUMUICCKUE PEAKINU (II0 YHCITY
M COCTABY YYaCTBYIOIINX B PEAKIIH BEIIECTB, IT0 TEILIOBOMY 3P PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKUE CBOWCTBA BEIIECCTB PA3IUYHBIX KIACCOB, TOATBEPKIAs
OICaHWe TPUMEPAMHU MOJICKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XHMUYECKUX PEaKITHii;

MIPOTHO3UPOBATh CBONCTBA BEIICCTB B 3aBUCHMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX TMPEBPAICHHN B PA3ITHYHBIX YCIOBHSAX;

BBIUUCIIATH OTHOCHUTENIBHYIO MOJIEKYIAPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO XHMHUYECKOTO
anieMeHTa 1o (opMylie COSTUHEHHS, MaCCOBYIO JIOJIIO BEIIECTBAa B PACTBOPE, MPOBOJANTH PACUETHI 10 YPABHEHHIO
XUMHUYECKON peaKkiyi;

IIPUMEHSATh OCHOBHBIE OIE€pPAllMU MBICIUTEIBHON NEeSATeIbHOCTH — aHaJIW3 M CHHTE3, CpaBHEHHE,
000011IeHNe, CUCTEMATH3AINIO, KIACCH(UKAIUIO, BBISBIEHUE MPUUMHHO-CICICTBEHHBIX CBS3EH — I M3y4YeHUS
CBOWCTB BEIICCTB M XUMHUYECKUX PEaKINH, €CTECTBEHHO-HAYYHBIC METOJBI MMO3HAHUS — HaOJIOIeHNe, H3MEPEHHE,
MOJICJIMPOBAHKE, IKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIH );

CJIeJIOBaTh IPaBHJAM IIOJB30BAHUS XMMHUYECKON MOCYIOW W J1a0OpaTOpHBIM OOOPYAOBAaHHEM, a TaKkKe
npaBWiIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH IO BBHIOJHEHHIO Ja0OpaTOPHBIX
XMMHYECKHX OIBITOB [0 TOJYYEHHI0O W COOMpaHHWIO Ta3000pa3HBIX BELIECTB (BOJOpOAAa M KHCIOPOAA),
MPUTOTOBIEHHUIO PAcTBOPOB C OMNpPEAENEHHON MaccoBOM Jo0Jel pPacTBOPEHHOIO BEINECTBA, IIAHUPOBATH U
MPOBOIUTH XHMHUYECKHE OHKCIIEPHMEHTHl 110 PACHO3HABAaHMIO PACTBOPOB IIEJIOYEHl M KHCIOT C MOMOIIBIO
WHANKATOPOB (JTakMyc, peHonTanent, MeTHIOPAHXK U APYTHE).

K konmy oOyuenus B 9 kiacce y oOydatomerocss Oyay chOPMHUPOBAHBI CIEAYIOIIHE IPEIMETHBIC
pe3yIbTaTHI IO XUMUH:

PacKpbhIBaTh CMBICT OCHOBHBIX XHMHWYECKHX ITOHATHI: XUMHWYECKHHA >JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPHUILATEIHFHOCTD, CTETICHB
OKHCIICHHS, XMUMHYECKas PEakIus, XUMHYCCKas CBs3b, TCIUIOBOW 3PQEKT peakiuu, MOJb, MOJSAPHBIA OOBEM,
pacTBOp, SIEKTPOIMTHL, HEIICKTPOIHTHI, DJICKTPOJIUTHYCCKAS JUCCOIHUAINSA, pEaKIMd HMOHHOTO OOMeHa,
KaTaJln3aTop, XMMUYECKOEe PaBHOBECHE, 0OpaTUMBbIC I HEOOPATHMBIC PEAKI[UH, OKHCIUTEIBHO-BOCCTAHOBHUTEIILHBIC
PeaKIMy, OKHUCIIUTENb, BOCCTAHOBUTEIh, OKUCIICHHE W BOCCTAHOBJICHUE, AJIOTPONHS, aM(POTEPHOCTh, XUMHICCKAS
CBsI3b (KOBAJICHTHAS, HOHHASI, METAJUIMYECKAs ), KPUCTAIUIMYECKAsl PEIIETKA, KOPPO3US METAILIOB, CILUIABBI, CKOPOCTh



XUMHUYECKOW peakiuu, npeaeiabHo nonyctumas konuentpauus [1JIK Bemiectsa;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATHI U IPUMEHSTh 3TH MOHATHA PU ONIMCAaHUT
BELIECTB U UX NPEBPALLEHUH;

UCTIONB30BaTh XMMHUUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHSA (POPMYJ BEIIECTB M YPAaBHEHHH XMMHUYECKHX
peakuuit;

OTIPENETSATh BAJCHTHOCTh M CTEICHb OKHCICHUS XMMHUYECKHX JJIEMEHTOB B COCAMHEHHUSIX Pa3IMdHOTO
COCTaBa, NMPUHAIJIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIacCy COSMHEHUH 1Mo GopMyiIaM, BUI XUMUUECKOH CBSI3H
(xoBaJleHTHasl, MOHHAs, METAJUTMYECKasl) B HEOPTaHWYECKUX COCIUHEHHSX, 3apsl MOHA 10 XUMUYECKOU (opmyie,
XapakTep Cpesbl B BOMHBIX PACTBOPaX HEOPraHMYECKUX COCIMHEHMUH, THII KPUCTAJUIMUECKON PEIIETKN KOHKPETHOTO
BEIIIECTBA;

packpbiBath cMmbicn Ilepuonudeckoro 3akona J[.M. MenzneneeBa W AEMOHCTPUPOBAaTh €ro MOHUMAaHHE:
OIUCHIBATh U XapaKTepH3oBaTh Tadban4yHyro ¢popmy [leproandeckoil cucTteMbl XMMUYECKUX 3JIEMEHTOB: Pa3iin4aTh
TIOHATHS «TJaBHas moarpymmna (A-rpymma)» u «mobounas nmoarpymnmna (b-rpymma)y, manbie u OonmbIIne MEPUOIIBL,
COOTHOCHTh OOO3HAYEHHsI, KOTOPbIE HMMEIOTCS B MEPHOANYECKON TaONHIE, C HYHCIOBBIMH XapaKTEPUCTUKAMH
CTPOEHHMS aTOMOB XHMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsi sApa, 0OIIee YHCIIO IEKTPOHOB U PAcIPEAEICHHIE UX 10
3JIEKTPOHHBIM CJIOSIM), OOBACHSTH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB U WX COCIWHECHHH B
Ipezenax MajbIX IIEPHOJO0B U INIABHBIX MOATPYIII C y4ETOM CTPOSHHS X aTOMOB;

KIIacCHU(UIIMPOBATh XUMHIECKUE HIIEMEHTHI, HEOPTAaHWIECKUE BEIIECTBA, XUMHIECKUE PEAKIUHU (10 YHCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIWH BELIECTB, IO TEIUIOBOMY 3((EKTy, M0 U3MEHEHHIO CTEIeHEeH OKHCICHHS
XUMHUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CICHUPHUCCKUEC XUMHUYCCKHAE CBONCTBA MPOCTBIX U CIOKHBIX
BELIECTB, IIOATBEP)KIAsl ONMCAHHUE IPUMEPAMU MOJIEKYJSPHBIX M HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOLIMX
XUMUYECKHUX PEeaKLnii;

COCTaBISITh YPABHEHMS DSJIEKTPOJMTHYECKOW AMCCOIMAIMM KHCIOT, IIENOYeH M COJeH, IOJHBIE |
COKpalIEHHbIC YPaBHEHMS PEAKLUU HMOHHOTO OOMEHa, YpaBHEHHs pEeakIWi, MOATBEPKIAIONINX CYIIECTBOBAHHUE
TEHETHIECKON CBSI3M MEX/y BEIIECTBAMH PA3INIHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTh OKHCIHTEIHFHO-BOCCTAHOBHTENBHBIX pEAKIWH IOCPEACTBOM  COCTaBIICHUS
3JIEKTPOHHOTO OajlaHca ITHX PEaKIUii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT HX CTPOEHHS, BO3MOYKHOCTH HPOTEKaHUS
XMMHMYECKUX IPEBPAILCHUN B PA3JIMYHBIX YCIOBHSAX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYISAPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJMIO XMMHUYECKOTO
anieMeHTa 1o (opMylie COSTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBAa B PACTBOpPE, IPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO
XUMHUUYECKON peaKkivi;

coOmoIaTh MpaBHjIa TOJB30BAaHMA XMMUYECKOH Mocymoil M 1abopaTopHBIM OOOPYIOBAaHHEM, a TaKXKe
IpaBujia o6pau1eH1/1;1 C BeIECTBaMU B COOTBETCTBHU C HUHCTPYKHHUAMU 110 BBINIOJTHECHUIO Ha60paTOpHI:IX
XMMHUYECKHX OIBITOB MO TOyYSHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YIIICKUCIIOTO ra3a);

MIPOBO/INTH PEAaKINH, MOATBEPXKIAIONINE KAadeCTBEHHBI COCTaB Pa3IMUHBIX BEHIECTB: PACMO3HABATH
OTIBITHBIM ITyTEM XJIOPUAOPOMHMI-, HOUI-, KapOoHaT-, hoctar-, cmimkar-, cynbdar-, THAPOKCHI-HOHBI, KaTHOHBI
AMMOHHS ¥ MOHBI N3yYEHHBIX METAJIIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIaHUYECKHX BEIIECTB;

NIPUMEHATh OCHOBHBIE ONEpaldd MBICIUTEIBHON JEATeIbHOCTH — aHajliu3 W CHHTE3, CpaBHEHHE,
000011eHne, CHCTEMaTH3aIUIO, BEISIBICHUE ITPUYNHHO-CICACTBEHHBIX CBA3EH — A1 M3yUeHHSI CBOMCTB BEILIECTB U
XUMHMYECKHX PEaKINi, eCTeCTBEHHO-HAy4YHbIE METOJBl IIO3HAHUS — HaOJIoIeHHe, U3MEpeHHe, MOICIUPOBAHME,
SKCHEPUMEHT (PeabHbIN U MBICIICHHBII).

TEMATHYECKOE IIJTAHUPOBAHUE

8 KJIACC
KoanyecTBo 4acoB DIIeKTPOHHbIE
Ne HaumeHnoBanue pa3aesioB u Konrpoan I (uudposbie)
n/n TeM NPOrpaMMbI Bcero HBIE pakTuieckue oOpa3oBaTeJibHbIE
padoTsbl padorer pecypchbl

Pazgen 1. IlepBoHayaibHble XHMHYECKHE TOHATHS

Xumusa — BakHas 00J1acTh

CCTCCTBO3HAHUA U BI/I6III/IOT€K8. L[OK

1.1 . 5 2 https://m.edsoo.ru/7f41
HpaKTI/I‘IeCKOI/I ACATCIbHOCTHU 837C
YCJIOBCKA OViy
BeiectBa 1 XuMHueckue Bubmiorexa LIOK

1.2 e 15 1 https://m.edsoo.ru/7f41
peakunu 837¢

Hroro mo pazueny 20

Pa3gen 2. Baxnelilne npeacTaBuTe]d HEOPraHMYECKNX BellleCTB
T

2.1 Boszayx. Kucnopoa. ITonsitue 6 bubmmorexa ITOK



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

00 okcHaax https://m.edsoo.ru/7f41
837c
BoxoporTlo co Bbubnnorexa [JOK
2.2 FIOPOZL. L IOHATH 8 1 https://m.edsoo.ru/7f41
KHCJIOTaX M COJISIX
837c
Bbubnnorexa [JOK
2.3 Bona. Pactsopst. Honse 5 1 1 https://m.edsoo.ru/7f41
00 OCHOBaHHSIX
837c
OCHOBHBIE KJIACCHI Bbubnnorexa [JOK
24 HEOPTaHUYECKUX 11 1 1 https://m.edsoo.ru/7f41
COEIUHEHNN 837c
HWroro 1o pazaeny 30

Paznen 3. Ilepuoauyeckuii 3akon u [lepuoanyeckas cucrema xumnueckux 3jaemenToB J. . Menaeneena.

CTpOCHHe aToMOB. XUMHYECKasi CBSA3b. OKHCIH

[lepnoauueckuii 3aKoH u

TCJIbHO-BOCCTAHOBUTC/IBHBIC PEAKIIUN

[lepnoauueckas cucrema bubanoreka [TOK
3.1 XUMHYECKHX 3J1eMeHTOB [I. 7 https://m.edsoo.ru/7f41
U. Menneneesa. CTpoeHue 837c
aToMa
ot o Busorea 10K
3.2 8 1 https://m.edsoo.ru/7f41
BOCCTAHOBHTEIIEHBIC
837c
peaxImu
bubamorexa [JOK
HUroro 1o pasaeny 15 https://m.edsoo.ru/7f41
837c
bubamorexa [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41
837c
OBIIEE KOJIMYECTBO YACOB 68 4 5
10 ITPOTPAMME
9 KJIACC
KosimuecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHnoBaHue pa3aesioB U Konrtpous n (uudposbie)
n/n TEM NMPOrpaMmmabl Bcero HbIE pﬁaKT“quK"e 06pa3OBaTeﬂmee
padoTsbl PaboTHI pecypcbl
Pasnea 1. BemecTBo U XuMH4YecKHe peakiuu
[oBTOpenue u yrirydieHne Bubmorexa [IOK
1.1 3HAHUN OCHOBHBIX Pa3/Ie/IOB 5 1 https://m.edsoo.ru/7f41
Kypca 8 Kinacca a636
OCHOBHBIE 3aKOHOMEPHOCTH bubmorexa LIOK
1.2 UMIIECKIX DEAK muf 4 https://m.edsoo.ru/7f41
CORMX peail 2636
DNEKTPOTUTHYECKAS bubamoreka [JOK
1.3 IAcconranns. XMMHUIECKUE 8 1 1 https://m.edsoo.ru/7f41
peaKIuu B pacTBOPax a636
Hroro no pasneny 17
Paznen 2. HemeTasibl M MX COeTHHEHNST
OO0mmast XxapaKTepUCTHKA Bubmorexa [IOK
21 XUMHYECKHX JIEMECHTOB 4 1 https://m.edsoo.ru/7f41
VIIA-rpynnsl. ["anorenst a636
o oeTon Bumaorera LIOK
2.2 . 6 https://m.edsoo.ru/7f41
VIA-rpynner. Cepa u eé
a636
COCITHEHUS
2.3 OO01mast XxapaKTepUCTHKA 7 1 bubmmorexa ITOK
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XHMUYECKUX 3JIEMESHTOB VA-
rpymmsl. A30t, pocop u ux
COEIMHEHUS

OO0mast xapaKTepUCTHKA

https://m.edsoo.ru/7f41
2636

XUMHUYECKHUX DJIEMEHTOB bubmorexa HOK
24 8 1 2 https://m.edsoo.ru/7f41
IVA-rpynnel. Yriepoa u 2636
KPEMHUH M UX COCIMHCHUS —
Hroro mo paznmery 25
Pasgen 3. MeTajibl M UX COeTHHEHUSA
bubaunorexa [JOK
3.1 OO61ye cBOCTBa METAJIOB 4 https://m.edsoo.ru/7f41
a636
Baxneiimme meTtamibsl 1 UX bubmmorexa [IOK
3.2 16 1 2 https://m.edsoo.ru/7f41
COEIMHEHUS 2636
Hroro mo paznmery 20
Pasnea 4. Xumus u okpykamouas cpega
BemectBa u Matepuaisl B bubimorexa LIOK
4.1 111 P 3 https://m.edsoo.ru/7f41
JKA3HU YeJIOBEeKa 2636
Htoro no paszaeny 3
bubamoreka [TOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE KOJIMYECTBO YACOB 68 4 7
10 TIPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHHUE 8 KJIACC
KoJsnuecTBo 4yacoB DJIeKTPOHHBbIE
Ne Tema vooKa K Hdara undposbie
n/n yp Bcero onTpoaeH | Ilpakrmaeck H3YYCHUSA oOpa3oBaTeJibHbIE
ble padoTbl | He padoThl pecypeb
IIpenmer  xumuu.  Pounb Bbubnnoreka HOK
1 XHMHHM B JKU3HH uenoBeka. 1 https://m.edsoo.ru/ff0d21
Tena u BemecTBa Oc
Ilonsitue 0 METO1aX bubmorexa LOK
2 A 1 https://m.edsoo.ru/ff0d22
MMO3HAHUS B XUMUHU 76
IIpaxkTnueckas padora Ne 1
«IIpaBuna paboThI B BuGmorexa ITOK
3 nabopatopuu - pHEMEI 1 https://m.edsoo.ru/ff0d23
obOparieHus c de
1a60pPaTOPHBIM =
000pyIOBaHAEM
YucTele BEIIECTBA U CMECH. Bbubnnorexa HOK
4 Croco0b1 paznmenennst | 1 https://m.edsoo.ru/ff0d26
cMeceit ca
[IpakTnueckas pabora Ne 2 Bubmorexa [IOK
5 «Paspencume  cmeced  (1a 1 https://m.edsoo.ru/ff0d28
puMepe OYHCTKH 8
ITOBAPEHHOM COJIN)» —
bubnuoreka HOK
6 ATOMBI ¥ MOJICKYITBI 1 https://m.edsoo.ru/ff0d2a
6C
7 Xumudeckue DNEMEHTBL | 4 bubanoTeka HOK
3HaKu (cuMBOJIBI) https://m.edsoo.ru/ff0d2b
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XUMHNYCCKUX 3JICMCHTOB

e8

IIpocteie u CJIOXHBIE

Bubnnorexa HOK

8 https://m.edsoo.ru/ff0d2a
BEIIECTBA
6c
ATOMHO-MOJICKYIIIPHOE bubmorexa LIOK
9 yp https://m.edsoo.ru/ffod2d
y4eHue
50
3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB. XuMmuueckas Bubnmoreka HOK
10 dbopmya. BasentHoCcTh https://m.edsoo.ru/ff0d2e
aTOMOB XUMHUYECKHUX ae
2JIEMEHTOB
OTHOCUTEIbHAS aToMHast bubanoteka HOK
11 Macca. OTHOCUTEIBHAS https://m.edsoo.ru/ff0d32
MOJIEKYJIsIpHasl Macca 3c
MaccoBas JIOJISt bubmmoreka HOK
12 XMMHYECKOTO DJEMEHTA B https://m.edsoo.ru/ff0d35
COEIMHEHUH Oc
KomnuuecTtso BEILIECTBA bubmmorexa LIOK
13 » ’ https://m.edsoo.ru/ff0d52
Mons. MonsipHas macca 30
dusnyueckue U XUMHUYECKUE bubanoTeka HOK
14 SIBIICHMSL. Xumuueckas https://m.edsoo.ru/ff0d37
peaxiust fa
[Ipuznaku u YCIIOBUS Bubmmoreka HOK
15 MPOTEKAHUSI  XUMHUYECKHX https://m.edsoo.ru/ff0d3a
peakuui 16
3aKOH COXpaHEHUs MAaccChl Bubmmoreka HOK
16 BELIECTB. XumMmuueckue https://m.edsoo.ru/ff0d3b
YpaBHCHHS 88
s o e
17 B https://m.edsoo.ru/ff0d57
YpaBHCHUSIM  XHUMHYECKHX 08
peakuui -
E;;;?gz;ium eaKIui bubimorexa LIOK
18 peartt https://m.eds00.ru/ffod3f
(coenuHEHHA, PAa3IIOKEHUS, 34
3aMelleHus, OOMeHa) -
l\i[I.éHI)E\/’I.-Z)HHI/?Iiw (())I:I(;C(I)/I]z:T N bubmorexa HOK
19 y HHIJIONC/HCT. https://m.edsoo.ru/ff0d40
O0600611IEHNE "u 4
CHCTeMaTH3aIis 3HAHUI -
Kontpomnsnas pabora Nel mo bubmmoreka I[HOK
20 Teme «BemiectBa " https://m.edsoo.ru/ff0d42
XMMHYECKHUE PEaKIIHI» 90
Cooran mostya. Krcropon Bubmiorera _LIOK
21 AYXd. pozL https://m.edsoo.ru/ff0d44
— DJJIEMEHT H MPOCTOE
8e
BemecTBo. O30H
Ou3nIECKHE U XUMHUYECKUE
CBOMCTBa KHCJIOpOo/a bubmmoreka [HOK
22 (peakrmu OKHCIICHHUS, https://m.edsoo.ru/ff0d46
roperue).  Ilonstne 06 14
OKCHIaxX
1(3;:;(? 6:; : aB na6om;?(])qi1};ni bubmorexa LOK
23 pon paTop https://m.edsoo.ru/ff0d49
MIPOMBIIICHHOCTH. 7a
[Ipumenenue kuciaopona —
24 TermnoBoit s ekt bubaroreka ILHOK
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XUMHUYECKOU peakuuu,
IIOHATHUC 0
TEPMOXUMHUYCCKOM

YpaBHCHUH, 9K30- u

OHAOTCPMHUYCCKUX PCAKIHUAX

https://m.edsoo.ru/ff0d47
90

TormBo (HedTH, yromp u

METaH) 3arpsi3HeHue bubmmorexa LIOK
25 ) p https://m.edsoo.ru/ff0d4c

BO31yXa, CIIOCOOBI  €ro 4a

MIPEeIOTBPALLEHUS -

s s X2 o 10
26 i https://m.edsoo.ru/ff0d4a

cobupanue KHCIIOpOo/a, €2

H3Y4YEeHHE €ro CBOMCTBY ==

Bomopox — omeMeHT w Bubnmoreka HOK
27 MpOCTOC BEIECTBO. https://m.edsoo.ru/ff0d4d

HaxosxeHue B mpupose do

dusnyueckue U XUMHUECKUE bubanoreka HOK
28 CBOICTBa BOJIOPO/IA. https://m.edsoo.ru/ff0d4d

[Ipumenenne Bogopoaa do

[Monatne o0 KHUCTOTaX W bubmorexa LOK
29 https://m.edsoo.ru/ff0d50

COTISIX a2

CrocoOsr MOy YCHHS bubmmorexa LIOK
30 Y https://m.edsoo.ru/ffod4d

BojiOpoa B TabopaTopuu 40

s i bibmorss 110K
31 Hy https://m.edsoo.ru/ffod4f

cobupanme BOJIOpOJA, 42

H3yUYEHHE ero CBOHCTBY -

MonspHelii  00bEM  ra3oB bubamorexa LIOK
32 P ' https://m.edsoo.ru/ff0d54

3akoH ABorajapo 26

Brruucienus 00BEMa,

KOJIMYECTBA BEIIECTBA Trasa bubnuorexa HOK
33 o ero H3BECTHOMY https://m.edsoo.ru/ff0d55

KOJIMYECTBY BEUIeCTBA WIIH a0

00BEMY

Do o0 e Bieros 1K
34 P pearty https://m.edsoo.ru/ff0d57

OCHOBE 3aKOHa OOBEMHBIX 08

OTHOILIEHUH ra30B —

dusnyeckne U XUMHUYECKHUe bubmorexa LOK
35 . https://m.edsoo.ru/ff0d58

CBOKCTBA BOJIbI 23

CocraB OCHOBaHUU bubmmorexa LOK
36 ’ https://m.edsoo.ru/ff0d59

[onsarue 06 nHANKAaTOpaxX 02

Boma kak pacTBOpHUTEIb.

Hacrimennsie Hu bubnuoreka HOK
37 HEHACBHIILICHHBIE PaCTBOPBI. https://m.edsoo.ru/ff0d5b

MaccoBast 10JIsI BEIIECTBA B 40

pacTtBope

[MpakTryeckas padora Ne 5

mo teme «lIpurorosnenue bubnnoreka HOK
38 pacTBOPOB C ONpeneNéHHON https://m.edsoo.ru/ff0d5e

MAacCOBOM nonen ba

PacTBOPEHHOTO BEIECTBAY
39 Konrponbnas padora Ne2 o bubnnoreka NOK

teme «Kucnopoa. Bogopon.

https://m.edsoo.ru/ff0d63
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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
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

Bona» 42
OKCHUIBI: COCTaB, Bubnnorexa HOK
40 KITacCH(pUKAIIH, https://m.edsoo.ru/ff0d66
HOMEHKJIATypa 4e
Doy 1 oo bieron 10K
41 ’ https://m.edsoo.ru/ff0d66
OCHOBHBIX U aM(OTEpHBIX le
OKCHIOB -
OCHOBaHHS: COCTaB, Bubnnorexa HOK
42 KITacCH(pUKAIIH, https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa ca
Ilonyuenne U XHMHYECKUE bubmorexa HOK
43 Iy . https://m.edsoo.ru/ffod67
CBOICTBAa OCHOBAaHMIA ca
Kucnorsr: COCTaB, bubanoteka HOK
44 KJIaccuuKaImsi, https://m.edsoo.ru/ffOdfe
HOMEHKJIATypa e2
IlonyyeHue u XuUMHUYECKUE bubimorexa LIOK
45 v https://m.edsoo.ru/ffOdfe
CBOIiCTBa KHCJIOT 2
o s, T Bieros 10K
46 ypa, https://m.edsoo0.ru/00ad9
MOJTyYCHHUS, XUMHYECKHE 474
CBOMCTBa ala
[paktraeckas padora Ne 6.
Elf:'leeHiifleHTaﬂbelx 3a7a4 Eubmiorexa HOK
47 p 5 https://m.edso00.ru/00ad9
1o Teme «OCHOBHEBIE KJIACCHI b7c
HEOPTaHHYECKUX —
COCIUHECHUI
I'enernueckast cBSA3b MEXIY Bubnmorexa HOK
48 KJIacCaMH HEOPraHUYECKHX https://m.edsoo0.ru/00ad9
COEIMHEHUM a50
bubanoreka LHOK
49 O6obwenue LN https://m.edsoo.ru/00ad9
cHCTEMAaTH3aIMs 3HaHUI
cb2
Ko tors X o Bieron 10K
50 https://m.edsoo.ru/00ad9
HEOPTaHMYECKUX ela
coeuHeHui" I
[epBrIc ITOIBITKH
KIaccu(pUKaIun Bubnmorexa LHOK
51 XUMHYECKUX 3JIEMEHTOB. https://m.edso0.ru/00ad9f
ITonstue 0 rpyImax fa
CXOJHBIX 3JIEMEHTOB
gep EOHETCEZ: 3aI;IOI; MI; bubmmoreka HOK
52 CPHOAMHCC enere https://m.edsoo.ru/00ada
XUMHYECKHX 3JeMeHTOB /I. 52c
W. MengeneeBa =
Hepnonst COVILILL bubmmoreka HOK
53 PHOZDL, Py ’ https://m.edsoo.ru/00ada
TIOITPYIIIIBI Eoc
Crpoenne aromoB. CocraB buGmorexa HOK
54 p ‘ https://m.edsoo.ru/00ada
aTOMHBIX siep. M30Tomnbl
342
Copoeme s BiGmorsa 1ok
55 https://m.edsoo.ru/00ada

aneMeHToB Ilepuonnueckoi
cucteMmsl [[. 1. Menneneesa

6bc
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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
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

XapakrepucTuka
XMMHUYECKOTO DJIEMEHTAa IO bubanoTteka HOK
56 ero MOJIOKEHHIO B 1 https://m.edsoo.ru/00ada
Iepuonuueckoit cucreme /. 824
. MenneneeBa
3nauenue Ilepuoguueckoro
3aKOHA ISl Pa3BUTHSI HayKU bubanoTteka HOK
57 u  opakruku. J. W 1 https://m.edsoo.ru/00ada
MenneneeB —  yuéHBIH, 96e
MeJaror U rpaxkJIaHuH
DIEeKTPOOTPULIATEIBHOCTh bubmmoreka HOK
58 aTOMOB xumuueckux | 1 https://m.edsoo.ru/00ada
3JIEMEHTOB ab8
Bubnnorexa HOK
59 Honnas XxuMudeckas CBsI3b 1 https://m.edsoo.ru/00ada
c34
KoBanenrnas MoJsIpHast bubmorexa HOK
60 p 1 https://m.edsoo.ru/00ada
XUMHYECKas CBSA3b
ab8
KoBanenTtHass HemolspHas bubmorexa HOK
61 p 1 https://m.edsoo.ru/00ada
XUMHYECKas CBA3b
ab9
bubnnorexa HOK
62 CrereHn OKUCIIEHUS 1 https://m.edsoo.ru/00ada
e28
OKHUCITUTENIEHO- bubnnoreka HOK
63 BOCCTaHOBUTEJbHBIE 1 https://m.edsoo.ru/00adb
peaxmn 076
OKUCINTEN u bubanoTteka HOK
64 1 https://m.edsoo.ru/00adb
BOCCTaHOBMTEIIN
076
Kontpomnsnas pabora Ned o bubmmoreka I[HOK
65 teme «Crpoenme artoma. 1 1 https://m.edsoo.ru/00adb
XUMHYECKas CBA3hY 486
PesepBublit YPOK. Bubmmoreka HOK
66 O06001IeHNE u 1 https://m.edsoo.ru/00adb
CHCTEMATH3aLMsl 3HAHUH 33c
PesepBublit YPOK. bubmmoreka HOK
67 O06001IeHNE u 1 https://m.edsoo.ru/00ad9
CHCTEeMAaTH3alKs 3HAHUH ch2
PesepBublit YPOK. Bubmmoreka HOK
68 O06001IeHNE u 1 https://m.edsoo.ru/ffod61
CHCTEeMAaTH3alKs 3HAHUH c6
OBIIEE KOJIMYECTBO YACOB 68 4 4
110 TTIPOTPAMME
9 KJIACC
KosunyecTBo yacoB DJIEeKTPOHHbIE
Ne Hdara nuppoBbIe
u/n Tema ypoka Beero KOHTpﬁOJ‘le l'[palc;uqecx W3ydenus 0GpazoBaTeabHbIe
ble padoTbl | He padoThl pecypeni
Hepmomemconas  cnorens Bubmorexa  LIOK
1 pHOa 1 https://m.edso0.ru/00adb
XAMHUYECKUX dJIEMEHTOB /.
5%
W. MenneneeBa
izfAZEZEEEIHOCTH CBoﬁCTE buGmorexa HOK
2 1 https://m.edsoo.ru/00adb
XUMHUYECKHX  DJIEMECHTOB 6b6
MEePBBIX TPEX MEPHUOI0B -



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
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
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

Knaccugukarms u

bubanoTteka HOK

3 HOMEHKJIaTypa https://m.edsoo.ru/00adb
HEOpPraHMYECKUX BEIIECTB 7e2
Bugsl XuMHU4YeCKOW CBSI3H Bubnnorexa HOK
4 U THOBI KPUCTAJUTHYECKUX https://m.edsoo.ru/00adb
pemeéTok ac6
Kontponpuas pabora Nel
no teme «lloBTOpeHue u
5 yrayOeHue 3HAHUH
OCHOBHBIX pa3/ieioB Kypca
8 kmacca»
Krnaccudukarms Bubmmoreka HOK
6 XAMHYECKUX PEakKiMii o https://m.edsoo.ru/00adb
Pa3IMYHBIM PU3HAKAM cb0
o e biors L0
7 DCAKILIH. https://m.edsoo.ru/00adb
[ToHsATHE O TOMOTEHHBIX 92
TETEPOTCHHBIX PEAKIIHIX =
[ToHsTHE O XHMHYECKOM
oo, s b L0%
8 e P https://m.edsoo.ru/00adc
XAMHAYECKOH peakuuu | 28¢
MTOJIO)KCHHE XHMHUYECKOTO =
paBHOBECHS
OKucnuTensHo- bubnmnoreka NOK
9 BOCCTaHOBHTEIIbHBIE https://m.edsoo.ru/00adc
peakiuu ade
;[erol? H;i)nI/ITquCKOI‘/'I bubmorexa IOK
10 P https://m.edsoo.ru/00adc
mucconuanuu. CUIbHBIE H 468
ci1a0bIe STEKTPOITUTEI —
Honnsie ABHECHUS bubmorexa HOK
11 caKIlii yp https://m.edsoo.ru/00add
peaki 448
XumMuueckue CBOMCTBa
KHUCJIOT ¥ OCHOBaHUM B bubnuorexa HOK
12 CBeTe TpejcTaBlIeHHA 00 https://m.edsoo.ru/00add
AEKTPOITUTUICCKOM 5d8
JIUCCOTIHAITAN
XumMuueckue CBOMCTBa
coueit B cBeTe bubanoreka HOK
13 MpeICTaBICHUM 00 https://m.edsoo.ru/00add
AEKTPOITUTHICCKOM 8b2
JIUCCOTIHAITAN
Ilonarue o rugpoause bubmorexa L1OK
14 . P https://m.edsoo.ru/00add
coueit
9d4
bubnunoreka HOK
15 O6obmerne M https://m.edsoo.ru/00add
cucreMarusanysa 3HaHUU
di2
ll_IpaKTquCKaﬂ Ii?l?:HTJZngg bubmmoreka [HOK
16 ) https://m.edsoo.ru/00add
OKCIICPUMEHTAJIbHBIX bfa
3a/1a9 -
Konrponbuas pabora Ne2
zgnem OJIUTHYECKAs e bubmorexa L1OK
17 p https://m.edsoo.ru/00add
JTACCOIIAAITHS,

XUMHUYECKHUE peakiuud B
pacTBopax»

ec0



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
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

OOmast  XapakTepHCTHKa
rajJoreHoB. XHMHYECKHE

bubanoTteka HOK

18 . https://m.edsoo.ru/00add
CBOWCTBA Ha HpUMEpe fe2
xJiopa —
Xnoposonopon. ConsiHas Bubmorexa [IOK
19 Kueiora, XHMITHECIKHE https://m.edsoo.ru/00ade
CBOHCTBA, MOJTyYCHUE, 104
MIPUMEHCHUE -
[paktrueckas pabora Ne 2
nmo teme «llomyueHue EH6H_HOTeKa IOK
20 . https://m.edsoo.ru/00ade
COJISTHOM KHCJIOTHI, 348
u3yudeHue e€ CBONUCTBY —
Brruncnenus no
BubnnoTrexa HOK
21 g‘;ﬁﬁﬁ?{mfmﬁﬂﬁﬁfl{g https://m.edsoo.ru/00ade
peareHTOB JlaH B U30BITKE 488
bubanoreka [HOK
22 Ofmas  xapaxrepuctuka https://m.edsoo.ru/00ade
31eMeHTOB VIA-rpynmnsl
64a
AnnoTponHsie
MOIU(pUKAITAN CepHL. 5
- HOTMOTEeKA [HOK
23 Haxmmemie CepHl M ©€ https://m.edsoo.ru/00ade
COCTUHEHUH B TpHUpPOJE. 643
XuMugeckue CBONCTBA -
cephl
CepoBojopos, CTpOEHHE, Bubmmoreka HOK
24 ¢busnueckue u https://m.edsoo.ru/00ade
XMMHYECKHE CBOMCTBA 802
Oxcugpl  cepbl.  CepHas
bubnnoreka [HOK
25 KHCIIOTd, (bmmeCKfI c https://m.edsoo.ru/00ade
XAMHUYICCKHE CBOWCTBA, 228
MIpUMEHECHUE -
Xumudaeckue peaxIum,
TIeKAIIHe B OCHOBE
MIPOMBIIIIICHHOTO cItoco0a Eubimiorexa 110K
26 HOIyHCHHA cepHon https://m.edsoo.ru/00ade
KHCJIOTHL. Xumudeckoe c8a
3arps3HEHUE OKPYIKaroIeH -
cpensl COCTMHCHUSIMH
cepbl
Brruncnenue MacCOBOM bubanoreka HOK
27 JIOJIM  BBIXOZa TMPOAYKTa https://m.edsoo.ru/00ade
peaxImu c8a
OOmiast ~ xapakTepUCTHKA
3JeMEHTOB  VA-TpyMIibL. bubmmoreka HOK
28 A30T, pacnpocTpaHeHHE B https://m.edsoo.ru/00ade
npupojsie, Qusznueckue u eab
XUMHUYECKHE CBOMCTBA
Awmmuak, ero (usznveckue bubanoTeka HOK
29 U XHMHYECKHE CBOWCTBa, https://m.edsoo.ru/00adf
MOJIy4eHHE U MPUMEHEHUE 004
IMpakTryeckas padora Ne 3
bubanoTeka HOK
30 :;MH;;;/I@ m;’(‘l{_[e(:;?e}é?z https://m.edsoo.ru/00adf
CBOMCTB» 180
A3zotHas  kuciora, €@ Bbubnnorexa HOK
31 ¢dusnueckne n https://m.edsoo.ru/00adf
XUMHYECKHE CBOMCTBA 306
32 Hcnonp30BaHue HUTPATOB bubmmoreka [HOK

M COJe aMMOHHA B

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



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
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

KauecTBE  MHHEPaIbHBIX
ynoopenuit. XuMudyeckoe
3arps3HeHUe OKpYy’Karomen
cpensl COEIMHEHUSIMU
a3ora

dochop. Oxcun docdopa

(V) u dbochopnas xucrnora, bubmmoreka HOK
33 ¢busnueckue u https://m.edsoo.ru/00adf
XUMHUYECKHE CBOWCTBa, 68a
MOJTyYCHHE
Hcnonp3oBanue docdaror
B KAaueCTBE MHUHEPATBHBIX bubmmoreka HOK
34 ynoOpeHuii. 3arpsi3HeHue https://m.edsoo.ru/00adf
TIPUPOTHOM cpeasbl c20
¢docharamu
VYrnepon,
pacnpocTpaHeHHe B BH6H_HOTeKa I1OK
35 T S —— https://m.edsoo.ru/00adf
XUMHUYECKHE CBOMCTBA dic
Okcunapl  yriepojaa, UX
¢dusnyeckne U
XUMUYECKHUE CBOIICTBA. BH6H_HOTeKa IOK
36 SKOTOTHHECKHE https://m.edsoo.ru/00adf
npoOJieMbl, CBSI3aHHBIE C ebe
okcunom yriepona (IV)
VYronpHas KucioTta U eé BH6H_HOTeKa IOK
37 comu https://m.edsoo.ru/00ae0
06c
[pakTuyeckas padora Ne 4
no Tteme "[lomydeHue bubnuoreka LIOK
38 YLIIEKUCIIOTO rasa. https://m.edsoo0.ru/00ae0
KauecTBeHnHas peakuus Ha 27e
kapOoHaT-uoH"
HepBOHaqam;Hme IIOHATHUA
00 OpraHUYeCcKuX BH6H_H0TeKa LIOK
39 BEIIECTBAX KaK o https://m.edsoo.ru/00ae0
COCIMHEHUSX yriepoaa de
Kpemuii u ero bubanoreka [HOK
40 COeIMHEHI https://m.edsoo.ru/00ae0
8 80a
[paktndeckas pabora Ne
5. Pemenne
bubnnoreka [HOK
41 KCTICPHMEHTALHBIX https://m.edsoo.ru/00ae0
3amay 1o TeMe bf2
«BaxHelue HeMeTauibl _
U UX COCOUHCHUS)
KonrponbHaas pabora Ne3
mo Tteme «Baxueimue BH6H,HOTCKa HOK
42 HeMeTAILI 0 X https://m.edsoo.ru/00ae0
COCIMHECHUS el8
OOmast  xapakTEepUCTHKA
XUMHYECKHUX 3JICMEHTOB —
MeTaJsIoB. MeTtaninueckas bubnnoreka HOK
43 CBSI3b M METaTHYecKas https://m.edsoo.ru/00ael
KPHUCTaJLUTHYCCKAs 03e
peérka. duznueckue
CBOMCTBa METAJJIOB
XUMHYECKHE CBOMCTBa bubnnorexa HOK
44 METaJUIOB. https://m.edsoo.ru/00ael

ONEKTPOXUMHUYECKUNA  PSIIT
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https://m.edsoo.ru/00adf518
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
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
https://m.edsoo.ru/00ae1156

Hal'[pi[)KeHI/Iﬁ MCTAJIJIOB

Oo6mme CIOCOOBI
MOJTy4CHHS METAILIOB.
CruiaBel. BerunciieHus 1o

Bubnnorexa HOK

45 YpaBHEHHUSAM XHUMHYECKUX https://m.edsoo.ru/00ael
peakuui, eciu OJuH U3 156
peareHToB COJZICPHKUT
MIPUMECH
IlonsTie o  KoOppo3uHU bubsmorexa IOK
46 pp https://m.eds00.ru/00ael
METaJlJIOB
278
Bubnnorexa HOK
47 I1leno4nbie METAIIIBI https://m.edsoo.ru/00ael
4b2
OKcuapl U THIPOKCHUIBI bubamorexa LOK
48 A P A https://m.edsoo.ru/00ael
HATPUS U KaJIHs
4b2
Illenoyno3emenbHbIE bubnnoreka HOK
49 METallbl — KalbUuid | https://m.edsoo.ru/00ael
Mar"ui 5e8
Baxueiimue coeguHeHUs bubimorexa IOK
50 A https://m.edsoo.ru/00ael
KaJbIIUs 58
51 0O60061IcHNE u
CHCTEMAaTHU3aIvs 3HaHU I
XKeéctrocTh BOJIbI u bubmmorexa IOK
52 " A https://m.edsoo.ru/00ael
CHoco0bI e€ ycTpaHeHUs
886
[paktnueckas pabora Ne 6 Bubmmoreka HOK
53 o teMe "YKécTkocTh BOJIBI https://m.edsoo.ru/00ael
U METOJIbl €€ ycTpaHeHus" ae8
bubanoreka [HOK
54 AsroMuHHR https://m.edsoo.ru/00ael
c64
AwmdotepHbIe CBOMCTBa bubsmorexa A
55 https://m.edsoo.ru/00ael
OKCHJIa ¥ THIPOKCH/IA
c64
bubnuoreka HOK
56 XKeneszo https://m.edsoo.ru/00ael
dsé
OKcHIbI, THAPOKCUABI H bubanoreka HOK
57 coium xenesa (I1) u xenesa https://m.edsoo.ru/00ae3
(1) 566
58 O06001eHNEe "u
CHCTEMAaTHU3aIMsI 3HAHUI
[MpakTnyeckas padora Ne
ZI'(CHC I/IMeHTaJ'II)HIIjIeXmeHHe bubamorexa IOK
59 P https://m.edsoo.ru/00ae3
3a7a4 o TeEME
, de8
«Baxneume MeTauibl U
HX COCAMHEHHS
Brruncnenus mno
YPaBHCHHUSM XHUMHYCCKHX
peai, com o Bismorsa 1ok
60 p ! https://m.edsoo.ru/00ael

HJIn CO)Iep)KI/IT l'[pI/IMGCI/I.
Brrancnenus MacCOBOM
JO0JU BbIXOOa HpO)IyKTa
peaxiuu
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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
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

61 O6001EeHne uooy

CHCTEMATH3aLMsl 3HAHUH

Kontponsuas paborta Ned

no Tteme «Baxnehmue
62 1

METaJLIbI U X

COEUHEHUSD

BemectBa 1 MaTepuaisl B Bubmmoreka HOK
63 IIOBCETHEBHOM km3Hn | 1 https://m.edsoo.ru/00ae3

YeJIoBeKa 50

XUMHYECKOE 3arps3HCHHUC buGmorexa HOK
64  sarp 1 https://m.edsoo.ru/00ae4

OKpY’Karomien cpeabl

270

Ponps xumum B pemieHUHU Eubmiorexa HOK
65 p 1 https://m.edsoo.ru/00ae4

9KOJIOTHYECKUX TpoOIeM 270

PezepBHblit YPOK. bubmmoreka HOK
66 O0o00IeHne u 1 https://m.edso0.ru/00ae0

CHCTEMaTHU3aIUs 3HAHUI dO0a

PesepBHbIit YPOK. bubnnoreka HOK
67 O0o00eHne u 1 https://m.edsoo.ru/00adb

CHCTEMAaTH3alMsl 3HAHUH 33c

PesepBublit YPOK. Bubmmoreka HOK
68 O0o00IeHne u 1 https://m.edsoo.ru/00ad9

CHCTEMATH3AIUs 3HAHUI ch2
OBIIIEE KOJJMYECTBO YACOB 68 7
I10 ITIPOI'PAMME

~

AOKYMEHT NOoArnmncAH
QNEKTPOHHOW NOAMUCHIO

CepTtundmkat: 31F8AD902A93C2F84BED8D689D4BBES1
Brageneu;: NonynontuHHbIx Butanun Bnagummnposuy
DencreuTenen: ¢ 10.09.2024 po 04.12.2025



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
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