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HOACHUTEJIbHAA 3AITMCKA

[Iporpamma 1O XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yJbTarTaM OCBOCHHMS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOI'O O0IIEro 00pa3oBaHusl, NPeICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepalbHOM padoyeil mporpamMmbl
BOCIIUTAHUS U C Y4ETOM KOHUEIIUU MPEnogaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumMum Aa€T TPEACTABJICHUE O IIENSIX, OOIIEH CTpaTeruu
oOydeHusl, BOCIHUTAHUS U Pa3BUTUS OOYYAIOUIMXCA CPENCTBaMU Yy4eOHOTO
peaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE pEIMETHOE coaepKaHue,
IpeaycMaTpUBAET PACIpPEAEIEHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHE IO
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPENENAECT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHBIE XapaKTEPUCTUKH COZIEpKAHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  M3YYEHUSI XHUMHUHU C YUYETOM  MEXIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM y4yeOHOro Impolecca, BO3PACTHBIX
0COOEHHOCTEeW  O00y4aroluxcsi, OIpeAeNseT BO3MOXHOCTH TMpeaMera JJis
peanm3anuy TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS OCHOBHOW 0Opa30oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O OO0IIEero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3yabTatam 00y4YeHUs] XUMUU Ha YPOBHE II€JIeH u3ydeHus mpeaMera 1 OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENILHON JEATEIbHOCTH OO0YyYalolerocss MO0 OCBOEHUIO
y4e0HOTO COIepKAHUSI.

3HaHWE XWMHH CIY)KHT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PCHHS
00y4YaroIerocsi, ero MpeACTaBICHUN O MaTEePUATBLHOM €IUHCTBE MHPA, BAXKHYIO
poiib UrparoT (QopMUpPYEMble XHMHEW NpeCTaBICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHISHHUS TI00aIbHBIX
mpo0JIeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, DHEPTETHUECKOM,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, TPOOIEM 31PaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEH  JIJIi  caMOpa3BUTHUS U
dbopMupOBaHUS KYJIbTYPBI JUYHOCTH, €€ 00I1Iel 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (D)OPMHPOBAHHE MBILIJIEHUS U TBOPUYECKUX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSTENbHOW y4eOHOW JIesTEeIhbHOCTH,
SKCIIEPUMEHTAIBHBIX M HCCJIENOBATENbCKUX YMEHHM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM 1€ITeTbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIJbIBAET OCHOBBI
LETOCTHOTO B3IJISIA HA €AUHCTBO MTPUPOABI U YETOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IrPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B IKOJOTUUYECKOE
oOpa3zoBaHUE 00yUYarOIIUXCSI.

JlanHble HampaBiieHUs B OOYyYEHMM XUMHUU OOECHEUMBAIOTCA CIELH(PUKON
collepkaHusi  y4eOHOro  mpeaMera, KOTOpbIA  SIBJISIETCS  MEJaroru4ecku
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOI HAYKH XMMHUHU Ha OMPENETIEHHOM dTare e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUsI OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHU
OpPraHUYECKON XUMUU.

CtpykTypa coaep:kaHHsl MPOrpaMMBbl 10 XUMUU C(HOpMHUpOBaAHA HA OCHOBE
CUCTEMHOr0 moaxoja k e€ mzydeHuro. ColepaHHE CKIIAJBIBAETCS U3 CHCTEMBI
MOHSATHUM O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOM
peakuuu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OpraHW30BaHbl M0 MPHUHIUITY
MOCJIE0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEACTABICHUM
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona 1. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYE€HHS O CTPOCHHUH aTOMa U XUMHUUYECKOU CBSI3H;

— TpenacTaBiieHUd 00 AIEKTPOJUTHUYECKON IHUCCOIMAllMd BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS pPACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKH
MOJTyYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YpPOBHS K JIPyroMy, BBITIONHSAA (QYHKIMU OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI M BO3MOYKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYy4YEHUS
U3Y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHH CIHOCOOCTBYeT  (HDOPMUPOBAHHIO
IIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOLIEN HAYYHOW KapTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW MpHUPOJbl, LIEHHOCTHOIO OTHOILIEHWS K HAYYHOMY 3HAHUIO U
MEeToAaM TMO3HaHWA B Hayke. M3yueHune XMMUU NPOUCXOAUT C IPUBICYEHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YYEOHBIX MpeAMETOB: «OKpyX AUl MUpY,
«buonorus. 57 kinaccel» u «dPuszuKa. 7 Kjiacc.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (POpMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKOM HAayKH Kak O0JIAaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJJHOIO U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XHMHUYECKHX
3HAHUU — BaXKHEUIUX (PAaKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX MOJIOKECHUM,
JOCTYIIHBIX 00OOIIEHUIT MHPOBO33PEHYECKOI0 XapakTepa, S3blka HAyKd, B



NpUOOIIEHNN K HAyYHBIM METOJaM T[O3HAHHWS TPU H3YyYEHUU BEIIECTB U
XUMHYECKUX peakluid, B ((OpMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHA U
UX TPUMEHEHHH B Yy4E€OHO-TIO3HABATENbHOM U Yy4e€OHO-HCCIEAOBATEIbCKOM
JESATENbHOCTH, OCBOCHHUU NPAaBWJI 0OE€30MacHOr0 OOpalleHusi C BEIIeCTBAMHU B
MOBCETHEBHOM JKU3HMU.

[Ipn M3yuyeHuu XMMHUHU Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUsI BaXKHOE
3HaY€HUE MPUOOPENH TAKUE LENH, KaK:

— ¢opMupOBaHHE WHTEIJIEKTYyallbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTb OOy4YeHHs Ha CHCTEMaTHYeCcKoe MpHUOOIICHHE
oOy4Jaromuxcss K CamMOCTOSATEIbHON ITO3HABATENIbHON [EATEIbHOCTH, HAyYHBIM
METOJIaM TO3HAaHMS, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCIOBUH, CIIOCOOCTBYIOIINUX MPUOOPETEHUIO 00YJaIOIIUMUCS
OIbITAa Pa3HOOOPAa3HON NESATENbHOCTH, MO3HAHUS W CaMOMNO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMM), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEIbHOCTH;

— (dopmupoBanue oO0mEeH (PYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UHCJIE YMEHHH OOBSCHATH M OILICHUBATH SIBJICHHUS
OKpY)KaoIlleT0 MHUpa, WCIMONb3Yys 3HAHWUSA W OMBIT, MOJXYYCHHBIE TPU W3YUCHHU
XUMHUH, TPUMEHITh MX TMPU PEIICHUH MPOOJieM B TOBCEIHEBHOW KU3HHU H
TPYZOBOM AEATEIbHOCTH;

— (QopmupoBaHue y OOy4arOmIMXCA TYMAaHUCTHUYECKHX OTHOIICHUH,
NOHMMaHUSl [EHHOCTH XHUMHUYECKHX 3HAaHWUW IS BBIPAOOTKH DKOJIOTUYECKU
IeJIECO00PAa3HOr0 TIOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPAHEHUs CBOETO 370POBbs U OKPY KaIOLIEi MPUPOIHON CPEIbl;

— pa3BUTHE MOTHMBALIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIHMTAHUIO HA OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOdUiis M HAMPaBICHHOCTH JAJbHEUIIEro
oOyJeHHMS.

OOmee YuCIO YacoB, OTBEACHHBIX [UIsI M3YYEHHMS XHUMHH Ha YPOBHE
OCHOBHOTO 00I1Ier0 00pa3oBaHus, cocTapiisieT 136 JacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHMUA

8 KUIIACC

IlepBoHayabHbIE XUMHYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSTHHE
BemlecTB. [loHsiTe 0 MeTojax 1Mo3HaHWs B XUMHUH. UHCThIE BELIECTBA U CMECH.
Cnioco0nI pa3encHust cMeceit.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE 3JIeMeHTbhl. CHMBOIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHAas Macca.
OtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi JoJiE XUMHUYECKOTI0 3JIEMEHTA B
COECIMHEHUH.

KomnuecTBo BemectBa. Mok, MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCAUHECHUM.

du3nyecKne U XUMUYECKUE ABJICHUS. XUMUYECKas PEAKIUS U €€ MPU3HAKH.
3aK0H COXpaHEHHsI MAcChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccubukarms
XUMHUYECKUX peaKInil (COeAMHEHUs, Pa3I0KEHUs, 3aMeIleHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYAOMU, MpaBUiaMu paboThl B JabOpaTopuu U
nmpuémMamMu 00paIeHus ¢ JJabopaTOpHBIM 000PYAOBAHUEM, N3YyUYCHUE W OIHMCAHHEC
bU3NMYECKUX CBOWCTB O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJEHUE
¢usznueckux (IUIaBIEHUE BOCKA, TasHUE JbJa, pAacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE
MEIHOW TPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCTIOTON) SIBICHUM, HAOIIOCHUE U
OMKMCaHWE MPU3HAKOB TMPOTEKAHUS XMMHYECKHX peaKluil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE THAPOKCHUIA
meau (II) mpu HarpeBanum, B3auMoJIeCTBHUE Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YCHHE CIIOCOOOB pPAa3fCCHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BBITIAPUBAHUE, JUCTHLISAINSA, XpoMaTorpadusi, mpoBeIeHNEe OYNCTKU MTOBAPEHHOM
colid, HAOJIOJIEHME W  OMNHCaHWE  PE3yJIbTATOB  NPOBEJACHUS  OIbBITA,
WUIFOCTPUPYIOIIETO0 3aKOH COXPAHEHUS MAacChl, CO3JaHHUE MOJEIEH MOJIEKYH
(I1apoCTepKHEBHIX ).

BaxHelmue npeacTaBuTeId HEOPraHUYECKMX BeleCTB

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3jeMEHT M MPOCTOE
BenlecTBO. HaxokneHnue kuciaopona B Mpupoae, (pusmyeckue M XUMUYECKUE
cBoiictBa (peakiuu ropenusi). Oxcunbl. Ilpumenenue xucnopona. CrocoObl



MOJy4YEeHHs] KUCIopoaa B JabopaToOpuud W TPOMBINUIEHHOCTH. Kpyrosopor
Kucaopoaa B nmpupoje. O30H — alIoTponHas MoaupUKaLKs KHCIOpOa.

TermnoBoii 3pdeKkT XUMUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- U SHJOTEPMUYECKHE peakiuu. TOIIHUBO: yrojilb M METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHUE MapHUKOBOro 3(dekTa, pazpylieHue 030HOBOT'O CIOS.

Bomopox — assmemeHT M mpoctoe BemectBo. HaxoxaeHue Bomopona B
npupoae, (Quudeckne W XUMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MounspHblit 00bEM razoB. Pacy€rbl N0 XUMUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma kak pacTtBoputTelb. PacTBOpEL.
HacepiieHHbIe ¥ HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEIIECTBA B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTtBOpOB B mpupoze U B KHU3HU 4enoBeka. KpyroBopor Boabl B Ipupoze.
3arps3HeHue NpUpoAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemmHeruit. Oxkcunbl. Kiaccudukanms
OKCHUJIOB:  cojieoOpa3ytomie  (OCHOBHBIE, KHUCIOTHBIE, amM{pOTEepHbIE) W
HeconeoOpaszyromue. HomeHkinatypa okcuaoB. Duznueckue M XUMHUYECKHE
cBoMCTBa OKCUJIOB. [loilydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknarypa ocHoBaHmid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuy. [lonydyenne oCHOBaHUM.

Kucnorsl. Knaccuduxanus kucinor. Homenknarypa kucnor. @usndyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctm meraimnoB H. H. bekerosa.
[lonydeHnue KucioT.

Comu. Homenkiiarypa coneil. @u3ndeckue U1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHernueckas CBA3b MEXKIY KJlaCCAaMHU HEOPIraHUUECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE OINPENEIICHUE COAEPKAHUS KUCIOPOAa B BO3IYXE, MOJNYyUYEHUE,
coOuMpaHue, pacro3HaBaHUE M M3YYEHHE CBOMCTB KHUCJIOpOJa, HAOI0/IeHne
B3aUMOJICMCTBUSL BEUIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpaiieHuss ropeHust (moxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
ONKMCAHUE WX CBOMCTB, MOJIy4yeHHE, COOHMpAHUE, PpACIO3HABAHUE M H3YyUYEHHUE
CBOMCTB BOJOpoAa (ropeHue), B3auMojeicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HMCIOJb30BAaHUE BUACOMATEPUAIOB), HAOIIOJCHUE OOpPAa3I[OB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHUE OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHUE PACTBOPOB C  ONPEAECIEHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACUCTBUE BOJBI C METAJLUIAMHU
(HaTpueM © KajbleM) (BO3MOXXHO HCIOJIb30BAaHHE BHUIAEOMATEPUATIOB),



UCCIIeZIOBaHUE 00pa3lloB HEOPraHMYECKHUX BEIIECTB pa3jIMYHbIX  KJIACCOB,
HaOJII0ICHUE U3MEHEHHSI OKPACKU MHAMKATOPOB B pacTBOpax KUCIOT U LIENOYEH,
nzydeHue B3zaumojenctBusa okcunga meau (II) ¢ pactBopom cepHOMl KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKUWi HEUTpaIM3alHM, IOJYYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METaJlJa JPYTMM W3 pacTBOpa COJHU, PELICHUE
SKCIIEPUMEHTAJIBHBIX 3aJad Mo Teme «BaxHelmue Kiacchl HEOPraHMYECKUX
COCITUHECHUI Y.

IMepuoauueckuii 3axkoH u Ilepumoguueckass cucreMa XUMHYECKHX
iemenToB JI. W. MenpaeneeBa. CtpoeHne aTroMoB. XHMHYECKASl CBS3b.
OKHCINTETILHO-BOCCTAHOBUTEIbHbIC PeaKINH

[lepBble MOMBITKH KiIaccU(UKAIIMM XUMHUYECKUX d3JeMeHToB. l[loHsTHE O
Ipynnax CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBbIE W IIEJTOYHO3EMENIBHBIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aMQOTEpHbIE OKCUIbI
U TUJIPOKCHIBI.

[Tepnonnueckunt 3akoH. Ileprnonnueckas cucteMa XUMHUYECKUX JJIEMEHTOB /1.
N. MengeneeBa.  KoporTkomepuonnas u  JiauHHOMEpuomHas  (opwmbl
Ilepnognueckoi cucteMbl xumuueckux nemeHToB . Y. Menneneesa. [leprnozs
U rpynnbl. OU3NUECKUM CMBICI IOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUOIA WU
IPYIIBI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHne
ANEKTPOHHBIX  00O0JOYEeK aToMOB  TMepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
ITepunonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOI'O
3JIEMEHTA 10 €ro noJjiokeHuto B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHMS pPaJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJNINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIaM U IIEPUOAAM.

3nauenue [lepunoguueckoro 3axkona u [leprnoanyeckoi CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTHUs Hayku U npaktuku. . M. MenzgeneeB — yd€Hbll U
rpaKIaHuH.

Xumnueckass cBs3b. KoBaneHTHas (MOJsApHAas W HENOJSAPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. MloOHHas CBS3b.

Crenenp  okuciieHHs.  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iponecchl okucneHus: 1 BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OO0pa3LoB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBUE
TUAPOKCUAA LHUHKA C pAacTBOPAMHU KHUCJIOT M UIENOYEH, MPOBENECHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MNPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUM
(ropeHue, peakinu pa3aoKeHUs, COeTMHEHNUS).

Mesxcnpeomemmnnie ceéaszu



Peanuzanusa MeXNpeIMETHBIX CBSI3€M MpU W3YyYEHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TaK U MOHATUH, SABISIONIMXCA CUCTEMHBIMH JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0miue ecTeCTBEHHO-HAY4YHBIE MOHSATHSA: HAyYHBIH (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiIaccu(ukanus, TMePUOAUIHOCTh, HAOIIOACHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAANOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUIN 3apsil, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ras, (GU3M4ecKrue BEIUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEeThI, 3BE3/1bI, COIHIIE.

buomnorus: porocunTes, npxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKONAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKasi peakuus

[Tepnognuecknii 3axoH. [leproguyeckas cucreMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUONOB, Kalus, KaublUsi WU UX
COCAMHEHUN B COOTBETCTBMU C TIIOJOXKEHHEM 3JIEMEHTOB B Illepnomnueckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAILNIMYECKUX
PELETOK, 3aBUCUMOCTh CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEMIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanys u HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PaA3JIMYHBIM KJaccaM HEOPTaHUYECKHX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYECKUX PEaKIUi MO Pa3aTuIHBIM MpU3HAKaM (110 YUCITY
M COCTaBy Y4YacTBYIOUIMX B pPEAKIMHU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, 1o
U3MEHEHHIO CTETEHEH OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO
YYaCTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEAKLINH, TEPMOXUMHUYECKUE
ypaBHEHHUSI.

[lonsiTue 0 ckopoctu xuMuyeckod peakuuu. [loHsTHEe 00 OOpaTHMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHe 0 TOMOTreHHBIX M IeTepOTreHHBIX
peakuusix. [lonstue o karanuse. [loHsATHE 0 XMMUYECKOM paBHOBecuU. DaKTOPHI,
BIIMSIOIIME HAa CKOPOCTh XUMHUYECKOW pEAKIUU M TOJOKEHUE XUMHUUYECKOIO
PAaBHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ pEAKIUMU,  SJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBieHHE  ypaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HKCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTUIECKON TUCCOUUALIMHI. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katuonsl, annonpl. MexaHu3M JHUCCOLMAIIMU BEILECTB C Pa3IMYHBIMU BHUAAMU
XUMHU4eckoil csizu. CteneHs auccounanuu. CUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAalllEHHbIE HWOHHBbIE YypaBHEHUs peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U coleil B CBeTe MPEACTaBICHUH 00 3IEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peakiiuyd Ha MOHBI. [oHATHE O TUAPOIIH3E COTIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHUE C MOJAEISIMU KPHUCTAUIMUYECKUX PEIIETOK HEOPTraHHYECKUX
BEILIECTB — METAJVIOB W HeMeTauioB (rpaduTa M ainMasza), CI0KHBIX BEIIECTB
(x;mopua HaTpuUsl), UCCIIEIOBAaHUE 3aBUCUMOCTU CKOPOCTU XUMHUUYECKON pEeaKInu
OT BO3JICUCTBUS PA3NTHUHBIX (PAKTOPOB, HCCIEAOBAHHE DJIEKTPOMPOBOIHOCTU
pacTBOpPOB BELIECTB, IMpPOLECCAa AUCCOUMALUMU KHUCIOT, WIEJI0YEd M COJeu
(BO3BMOKHO  HCIIOJIb30BAHWE  BHUJEO MATEpPHAIOB), IPOBEIACHUE  OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKKM  MPOTEKaHUsS  peakiuid  HOHHOro  oOMEHa
(oOpazoBanue ocaaka, BbIIEIEHHE Ta3a, OOpa3oBaHHME BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUM
(ropeHue, peakiuu pa3liOkKEHUs, COCIUHEHUS), PAaClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C T[OMOIIBIO KAYECTBCHHBIX PEAaKUMM HAa HMOHBI, PpEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTaJuibl 1 UX coeTMHEHUSI

OO6miass xapakTepucThka rajoreHoB. (OCOOECHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MUECKUE CBONCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa IPUMEpPE  XJIOpa
(B3aMMOJEHCTBHE C MeETa/llaMM, HEMEeTajulaMH, IneirodaMu). XJIOPOBOJOPO.
ConsgHass KWCIIOTa, XUMHUYECKHE CBOMCTBA, IMOJydeHHUE, MpuMeHeHue. JleiicTBue
XJopa U XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKA. BakHeWIne XJIOpUAbl U HUX
HaXO0XJCHUE B PUPOJIE.

O6mias xapakrtepuctuka 3nemMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia U CePhl. AJUIOTPOITHbIE MOAUGMHUKAIIMN KUCIOPO/a
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBONOPOI, CTpOCHHE, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpPbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, ¢u3NyecKkMe ¢ XUMUYECKHE CBOWCTBAa (00mMe Kak
NpEICTaBUTENsI Kjacca KHCIOT W crhenuduyeckne). XHUMHUYECKHE PEaKIuu,
JeKAIUEe B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOTYyYEeHHUS CEPHOM KHCIIOTHI.
IIprumenenue cepHoit KUCIOThI. CONMM CEPHOM KUCIOThI, KAYECTBEHHAS PEaKLMs Ha



cynb(ar-uon. Haxoxnenue cepbl u €€ COEAMHEHHN B TPHUPOAE. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpenbl COCNUHEHUSMU Ccepbl (KUCIOTHBIE OXKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAIlCHUSI.

OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
¢usnyeckue u xumudeckue cBoiicrea. KpyroBopot asora B npuposae. AMMUak, ero
¢u3nyeckue U XMMHUYECKHE CBOMCTBA, MOTyyeHue U npuMenenre. Conu aMMoHus,
ux Qu3nvecKkre U XMMHYECKUEe CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakuus Ha
MOHBI aMMOHWMS. A30THasl KHCIOTa, €€ ToiaydeHue, (HU3MUecKnue M XUMHUECKHE
cBoiicTBa (0OIIME Kak MpEACTAaBUTENS Kllacca KUCIOT M crenuduyeckue).
Hcnonp30BaHWE HUTPATOB M COJEM aMMOHMS B KadyeCTBE MHHEpaIbHbBIX
yA00peHnil. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl COEAMHEHUSAMU a30Ta
(KUCTTOTHBIE MOXKIW, 3arps3HEHUE BO3JyXa, MOYBBI U BOJO0EMOB). Docdop,
ajtoTponHeie Moaudukanuu Qocdopa, puznyeckue M XUMHUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciora, GU3HIeCKHe U XUMUICCKHIE CBOMCTBA,
nosyderue. Mcnons3oBanne GocdaToB B KaueCTBE MUHEPATHHBIX yIOOPECHU.

O6mas xapakrtepuctuka 31emMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUS.  YTIEepoJ,  aJUIOTPOIIHbIE
MoIU(UKALKMU, PACHpPOCTPaHEHUE B TpHUpojAe, (PHU3NYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6ums. Kpyrosopot yriaepoaa B mpupone. OKCUIBI yriiepoaa, ux
¢u3nyeckue MW XUMHYECKHE CBOMCTBA, JACWCTBUE HA JKUBbIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHe MpOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rino0albHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIM
addekr. YronpHas Kuciaora U € conu, X GU3NIECKHEe M XMMHUYECKHE CBONCTBA,
nojgyyeHue u npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MMPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavanbHble TOHATHA 00 OpPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUAX
yriaeposaa (MeTaH, 3TaH, STHIEH, alleTUJIEH, 3TaHOJI, TJUIEPUH, YKCYCHasl KHCII0Ta).
[IpupoaHble HMCTOYHUKH YIIIEBOJOPOAOB (Yrojib, MPUPOIAHBIM Tra3, HEPTH),
MPOAYKThl UX mepepaboTku (O€H3MH), UX pOJib B OBITY W MHPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BaXKHBIX BEIECTBAX: JKHUpaX, OelKaX, YrieBoJax — U ux
poaM B OKM3HM 4YelloBeKa. MarepualbHOE €AMHCTBO OpPraHW4YecKux U
HEOPraHWYECKUX COCTMHCHUN.

KpemHuuii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, IOIYyYEHUE U
npuMenenue. CoenuHeHus KpeMHus B mipupone. OOmue mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kuciore. CHIMKAThI, UX HUCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTU. BaxkHeilne cTpouTenbHble MaTepHalibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOro HMCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrne o0pa3IoB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCJIOTHI,
IPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJEHUE TPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpAKAIOIMHNE (PU3NUYECKHE M XHMHYECKHUE CBOWCTBA
rajoreHoB M HX COEIUHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOOpa3laMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXXHO  HCIOJIb30BAHUE
BUJIEOMATEpUAIIOB), HAOJIIOIEHHE TIpollecca OOYTIIMBaHUs caxapa Mo JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3Y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHOI CEpPHOW KUCIIOTHI, IPOBEECHNE KaUeCTBEHHOM pEeaKMy Ha CyJb(aT-
WOH W HaAOIIOJICHUE Mpu3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoiicTBaMu a3zora, (Gochopa U UX coeAUHEHUH (BO3MOXNKHO HCIOIb30BAHHE
BUJIEOMATEPUAIIOB), 0Opa3iaMu a30THBIX U (POCcPOPHBIX yIOOPEHHIA, TOTyICHHE,
coOupaHue, paclio3ZHaBaHHME W U3YYEHHUE CBOWCTB aMMHUaKa, IMPOBEJICHUE
KaueCTBEHHBIX peakinii Ha MOH aMMOHUs U ¢ochaT-uOH U U3YyUYECHHUE MPU3HAKOB
UX MPOTEKaHUs, B3aMMOJICCTBHUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C ME/IBIO
(BO3MOYXKHO VICIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), M3y4YEHUE MoOZEeen
KPUCTANIMYECKUX PEmIETOK anmasa, rpadura, QymiepeHa, O3HaAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM NPOTHUBOTra3a, MOJIydeHHe, COOMpaHue, pacro3HaBaHUE U HU3yUYCHHE
CBOMCTB YIJIEKUCIIOr0 rasa, MpoBeJICHHE KaueCTBEHHBIX peakKIil Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHUE MPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHUE C
MPOAYKIMEH CUJIMKATHOM MPOMBINIJIEHHOCTH, PENIEHUE HKCHEPUMEHTAIbHBIX
3a71a4 no teMe «BaxHenre HEMETAIUIBL U UX COCIMHECHUS.

MeTaJuibl 4 UX COEIMHEHUSA

OO6mras xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuognueckon cucreme xumuueckux a3nemeHtoB J[. N.
MenaeneeBa u ctpoeHus aroMoB. CTpoeHrne MeTajuioB. MeTtannuyeckasi CBsA3b U
METaJUTMYEeCKasi ~ KpUCTauIMueckas  pemérka.  DJIEeKTPOXUMUUYECKUU  psia
HanpspKeHU MetaioB. dusndyeckue U XMMUYECKUE CBOWCTBA MeTaioB. Obmue
CIOCOOBI TIONTy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WM METaioB, OCHOBHBIC
CnocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYryH, IIOPaTOMHUHHA,
OpoH3a) ¥ X MPUMEHEHUE B OBITY ¥ IPOMBIIIIIIEHHOCTH.

[I{emouHble METAJUIBI: MOJIOXKEHHUE B lleprnonnueckoil cucTeMe XMMHUYECKUX
sanementoB /. . MenzgeneeBa, CTpOCHHE KX aTOMOB, HaXO0XXJICHUE B IMPHUPOJE.
dusnyuecKkue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUAPOKCHUIBI HATpusg MW Kanusa. lIpuMeHeHune IIenoYHbIX METAIOB M UX
COECIMHEHU.

[[lenoyHO3eMENbHBIE METAUIBI MAarHMd W KaJdbLUHUM: IIOJO0XKEHHUE B
[Tepuoguueckon cucreMe xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHUE B Ipupoae. Ouznyueckre 1 XMMUYECKUE CBOMCTBA MAarHUS
U Kanblus. BaxkuHelmue coequHEHUs KalblUs (OKCHHA, THUIPOKCHI, COJH).
JXKécTtrocTh BOABI U CIOCOOBI €€ YyCTpaHEHHUS.

AJIFOMUHUH: TTIOJIO)KEHUE B [leproinueckor CUCTEME XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aTOMa, HaXOXxAcHHUE B mnpupoae. Puzuueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AITFOMUHUSL.

Kene3o: monoxenue B [lepuoguueckon cucreme XUuMHYECKUX 3JI€MEHTOB [l.
. MengeneeBa, CTpoeHME aroMa, HaxoxJaeHue B npupone. Duznueckue u
XHUMHUYECKHE CBOMCTBA jkene3a. OKcubl, THAPOKCH BT U conu xene3a (11) u sxenesa
(IIT), mx cocras, CBOMCTBA U MOJTY4YECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMd METAUIOB U CIUIABOB, UX (PU3HMUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSA OKCHIA
KaJIbI[USl W HaTpus C BOJAOW (BO3MOXKHO HCHOJb30BAHHUE BUIAECOMATEPUAIIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOW BOJIBI, MPOLECCAa TOPEHUS KeJe3a B KHUCIOPOAE
(BO3BMOXKHO  HCTOJIb30BAaHME  BUJICOMATEPUATIOB), TMPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEAKLIHNI HAa WOHBI: MarHus, KajblMs, aJlOMUHUS, IIUHKA, JKEle3a
(I1) u xenesa (III), meau (II), HabnrOAEHNE U OMUCAHUE TPOIECCOB OKPAITMBAHMUS
IUJAaMEHH MOHAaMU HATpusi, KaJlus W Kaiablud (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUJPOKCHUIA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a]1a4 10 TeMe «BaxkHelume
METAJUIBI U KX COCTUHEHUS.

XuMus ¥ OKpYsKaLas cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM >KM3HM 4enoBeka. besomacHoe
MCIIOJIb30BaHNE BEIIECTB M XMMHUUECKUX peakiuii B ObITy. [lepBas momoipb npu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKalolled cpeanl (mpelnenbHas JOMmycTUMast
KOHIIeHTpa1us BemiecTs, aaiee — [1/IK). Ponb xuMun B pelieHrn 3K0I0rHYECKUX
npooOIeM.

Xumuueckuii Ikcnepumenm:

u3ydeHue o0paslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepuaibl).

Mesrrcnpeomemmnuie ceazu



Peanuzanus MexnpeIMeTHBIX CBsI3€d NpU M3y4yeHUM XUMHUM B 9 Kiacce
OCYILIECTBIISICTCSI 4epe3 HCIOJIb30BaHUE Kak OOLIMX EeCTECTBEHHO-HAYYHbBIX
MOHATHM, TaK U MOHSTHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbl€ MOHATHSA: HaY4YHBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIaccupuKaluus, TMEPUOAUIHOCTb, HAOIIO/IEHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, MAPHUKOBBIMA
3¢ deKT, TEXHOIOTUs, MaTEPUAIIbI.

Odwuszuka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUI,
U30TOIIbl, PaJAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsf, IPOBOIHUKH,
HOJYNPOBOJHUKHU, AUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKas
pemérka, CriaBbl, (U3MUECKUE BEIMYMHBI, €AMHULBI W3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpPAJIbHBIE
yI100peHUs, MUKPO3JIEMEHTBI, MAaKpO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

'eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOMAEMBbI€, TOIIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOIIEro
o0pa3oBaHUsl JOCTUTalOTCS B XOA€ OOy4YeHUS XMMHHM B €JUHCTBE y4E€OHOU H
BOCIIUTATENILHON JESTEIIBHOCTA B COOTBETCTBUM C TPAJIULUOHHBIMU POCCUIUCKUMHU
COIL[MOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, NPHUHSATHIMUA B
o0miecTBe MpaBWIaMH M HOPMaMu IOBEIEHHS U CIIOCOOCTBYIOT IpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLMAIM3AIUN 00 y4arOIINXCA.

JIM4HOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIMUXCS
PYKOBOACTBOBATbCA CHCTEMON TO3WTHUBHBIX LIEHHOCTHBIX OpHEHTAUUW H
pacCIIMpPEHNE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHMSI:

LHEHHOCTHOI'0 OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HACJEOuI0, TOHUMAHHS 3HAYECHUS XUMHUYECKONM HAayKu B KH3HU
COBPEMEHHOI'0 O0OIIEeCTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHON HH(MOpMaImen o
MEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUAX MHUPOBOW M OTEYECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpA U OOIECTBA;

2) rpakIaHCKOTr0 BOCIIMTAHUA:

MPEACTABICHHUS] O COLUMAIBHBIX HOPMax M TMPaBWIAX MEAKIMYHOCTHBIX
OTHOLIEHUI B KOJUIEKTUBE, KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
NOJIE3HOW,  y4eOHOMCCJIENOBATENbCKOW, TBOPYECKOM W ApYruxX  BHUAAX
JESTENbHOCTH, TOTOBHOCTHM K Pa3HOOOPAa3HON COBMECTHOM NEATEIbHOCTH MpH
BBITIOJTHEHWW Y4E€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOMOHUMAaHHUIO
M B3aMMOIIOMOIIM B TIpOIlecCe OTOM Y4YeOHOW MAESATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEJEHHWE U TMOCTYNKA CBOMX TOBapUIIEH C MO3ULUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA '

MHUPOBO33PEHUYECKHE TPEJICTABICHUS] O BEIIECTBE M XUMHUYECKOW peakKluHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHUS HAYKH M COCTAaBIISIOIINE
OCHOBY JIJI1 TTIOHUMAaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHs NPHUPOIBI, B3aHMMOCBI34X 4YEJIOBEKAa C
MPUPOIHOM CPEIOW, O POJIM XUMHUHU B MMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTUBBI, HAIIPABJIECHHbIE HA MOJYyYE€HHUE HOBBIX 3HAHUU MO
XUMHUHU, HEOOXOIUMBbIE I OOBSICHEHUS HAOIIOAAEMBIX IMPOIIECCOB M SIBICHHIA,
MO3HABATEIbHOM, MH(DOPMAIMOHHOW W YHUTATENbCKOM KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl ¢ Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATypOr, JIOCTYNHBIMA TEXHUYECKUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHI0O W TO3HAHMIO, JI00O3HATETHbHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  €aMOOOpa3OBaHWIO, TMPOEKTHOM ©  MCCIEN0BaTENbCKON
JESTENbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBIE€HHOCTH W YpPOBHS OOy4YeHUS B
JTaIbHEHIIIEM;

4) popMupoBaHUS KYJIbTYPbI 310POBb:

OCO3HAHWE IICHHOCTH JKHM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3/I0pPOBBIM 00pa3 >KM3HHU, OCO3HAHUE IOCJIEICTBUI U
HENPUITUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS alIKOroJis, HAPKOTUKOB, KYpEHUS),
HEOOXOMMMOCTH COOJIOJICHUS TpaBUi OE30MACHOCTH TpH  OOpaIeHUH C
XUMHYECKUMU BEIECTBAMH B OBITY U PEATbHON KU3HH,

5) TPy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpyaa pa3iuyHOro poja,
YBOKEHUE K TPYyAy M pe3ynbTaraM TPYAOBOW AESITENbHOCTH, B TOM YHWCJIE HA
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BBIOOP
UHAUBUIYaTbHON TPAEKTOPUU MPOAOIHKEHHUS 00pa30oBaHusl C YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon mpodeccuoHaIbHON JeATeIbHOCTH U PA3BUTUS HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCA B MPO(ECCHOHATLHON Cpesie;

6) 3K0JIOrHYeCKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K TMPHUPOAE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBaHUS, TIOHUMaHHE LIEHHOCTU 3/I0pOBOr0 U
Oe3omacHOro o0paza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢U3NIeCKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHHE IEHHOCTH COOIIOICHUS
npaBuil 6€30MaCHOTO MOBEACHHMSI PU padOTe C BEIIECTBAMH, a TAKXKE B CUTYAIHSIX,
YIPOXKAIOMINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSATHh 3HAHUS, MOJIy4aeMbIe MPU WU3YYECHUU XUMHUH, IS
penieHus 3a1a4, CBSI3aHHbIX C OKPYKaloLEel IPUPOIHON CPENOU, JJIS TOBBIICHUS
YPOBHS  DKOJOTHMYECKOW KyJIbTYpbl, OCO3HaHUS TJ00ATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM U MyTed MX PEIIeHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBITIICHUS, YMEHHsI PYKOBOJICTBOBATHCS UM B TI03HABATEILHOM,
KOMMYHHMKATUBHOW U COLIMAIIBHOMN MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe wMeranpeaMeTHBIX pPE3YyIbTAaTOB BBIIEISAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHPOBO33PEHHsI OOIIEHAyYHbIE TOHATUS (3aKOH, Teopus,
NPUHLMUII, TUIIOTE3a, (PaKT, CUCTEMA, MPOLECC, SKCIIEPUMEHT U IPYToe.), KOTOphIE
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HaHMH M3 3TUX MPEAMETOB (POpMHPOBATH MPEACTABICHHUE O IETOCTHON



HAYYHOW KapTUHE MHUpa, U YHUBEPCAIbHbIC YueOHbIE JACHCTBUS (IT03HABATEIIBHBIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE OOecTeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
JIeSITETLHOCTH.

IHo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA

ba3oBble JJornueckue aeiicTBuA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOIO MBIIUICHUS MPU OCBOEHUU
3HAHUMW: PACKPBHIBATH CMBIC] XUMUYECKUX MOHSATHUM (BBIACISITH UX XapaKTEpHbIE
NPU3HAKU, YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU TOHSATHUSIMH), UCTIOIB30BATh
MOHATHUSA ISl OOBSICHEHUS OTJICIBbHBIX (DaKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUU JUIS KIACCH(PUKAIMU XHUMHUYSCKHX BEIIECTB M XUMHYCCKHUX PCAKIIHM,
YCTaHABIWBATh MPUIUHHO-CIICJACTBEHHBIC CBS3UM MEXAY OOBEKTaMH W3YYCHUS,
CTPOUTH JIOTUUECKUE PACCYKIEHUs (MHIYKTUBHBIE, JEAYKTUBHBIEC, IO aHAJIOTUN),
JIeNaTh BBIBOJIBI U 3aKIOUCHHS,;

YMEHHME TIPUMEHATh B TpOlLlECCE IIO3HAHUS TOHATHS (TIPEeIMETHbIC U
METanpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
MpeoOpPa30OBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMUM MOJICJIbHBIEC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMuueckas QopMmyna U ypaBHEHHE
XUMHUYECKOW pEeaKkIMi — MPU PEUICHUH y4yeOHO-TI03HAaBaTEIbHBIX 3aj1au, ¢ YYETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISBISATHL M XapaKTEPU30BaTh CYIIICCTBEHHBIC
NPU3HAKYA W3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIH,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, TMPUUYUHHO-CICJICTBEHHBIE CBSI3M WU
MIPOTUBOPEUHUS B U3YYAEMBbIX MIPOLIECCAX U SBJICHUSAX.

ba3oBble ucciaenoBarTebCKue AeiCTBUA.

YMEHUE UCIOJNb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

NpUOOpPETeHHE OIbITa 110 IUIAHHPOBAHUIO, OpPraHU3AIMd W IPOBEICHHIO
YYCHUYCCKHX OKCIICPUMEHTOB, yMEHHE HaOroaaTh 3a XOJIOM IIporiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yabTar, (HOpMYyJIUpPOBaATH O0OOIICHUS U
BBIBOJIBI 110 pe3yjibTaTaM MPOBEAEHHOIO OIbITa, UCCIICIOBAHUS, COCTABIATh OTYET
0 MpojienaHHoMi padore.

PabGora ¢ unopmanmeii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH WM HWHTEPIPETHPOBATH WH(OOPMAIUIO
pa3JIMYHBIX BUJIOB U ()OPM NIPEACTABICHUS, TOJYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIONYJISIpHAST ~ JIUTEpaTypa XHUMHYECKOT'O0 COJEpKaHUs, CIPaBOYHBIC
nocobus, pecypchl MHTepHeTa), KpPUTHYECKH OICHUBATh IPOTUBOPCUYUBYIO H
HEJOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPHUMEHSTh Pa3ju4Hble METOABl U 3alpOChl MPHU MOUCKE W O0TOOpe
nH(OpPMAIIMU U COOTBETCTBYIOIINUX JIAaHHBIX, HEOOXOIWMBIX MJIS BBHITOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aJa4 ONPEAEIEHHOrO THIIA, TPUOOPETEHUE OIBITA B
00JacCTH  HMCTONB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BBIOMPATH ONTUMATBHYIO OopMY MpeACTaBICHUS HHPOPMAIIUHA U
WUIIOCTPUPOBATh pPELIAEMble 3aJa4l HECI0KHBIMA CXEMaMH, JHarpaMMaMu,
Opyrumu popMamu rpaduku U UX KOMOMHAIUSAMU;

YMEHUE UCIONb30BaTh M AaHAIM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeIOBATEIbCKON ACSATEIbHOCTU MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOI0 XO35IMCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAKOLIECH MNPUPOIHOU
Cpelpl.

KoMMmyHMKaTHBHBIE YyHUBEpPCAJIbHbIE YUeOHbIe NelCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B Xole Juanora W (Wiad) AMCKYCCHH) IO
cyumiecTBy  oOcyxknaemMol  Tembl, (OpMYyJIUpOBaTh  CBOM  IPEAJIOKEHUS
OTHOCHUTENIBHO BBIOJIHEHUS NPEII0KEHHOM 3a/1a4u;

YMEHUS  NOPEJICTaBIATh  MOJYYEHHBbIE  PE3YJbTAaTbl  IO3HABATEIbHOU
JESATENbHOCTY B YCTHBIX W THUCBMEHHBIX TEKCTax; JejlaTh MpPe3eHTAIHUI0
pPE3YNIHTATOB BBHITIOJHEHUS XHUMHYECKOTO JKCIEPUMEHTA (J1a0OpaTOpPHOTrO OIIbITA,
nabopaTopHOI pabOTHI MO MCCIIEOBAHUIO CBOWCTB BEMIECTB, YYEOHOTO MPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M  MCCIEIOBAaTENbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOUIUX MPOOJIEeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3uiuid (00CyX aeHusl, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OIpEAECICHHE KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepCcAIbHbIE yUeOHbIE JeliCTBHA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIU ACATENbHOCTH, IJIAaHUPOBATH,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U NPU HEOOXOIWMOCTU KOPPEKTHPOBATH CBOIO
JeSTENbHOCTh, BHIOUPATh HanbOosee 3(PPeKTUBHbIE CITOCOOBI pelIeHUs] YUeOHBIX U
NO3HABATEIbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTABJISATh WIM KOPPEKTHPOBATH
IPEIJIOKEHHBIA QJITOPUTM JCHUCTBUUA MPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO PE3yJbTaTa 3asBICHHOW LIENH, YMEHUE
UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaraeMble€ B YCIOBUM 3aJJaHUH.

HPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pPE3yJNbTaTOB IO OCBOEHHUIO 00s3aTEIIBHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JdaHHOW (QenepanbHOl paboueld Mporpammon,
BBIJICJIAIOT: OCBOEHHBIE OOYYalOIIMMUCS HAYYHBIE 3HAHUS, YMEHHUS U CIOCOOBI



NeicTBUM, crneuuduueckue Uil  TPEIMETHOW ob0nacth  «XUMHS», BHUJIbBI
NEATENTbHOCTU MO  TOJYYEHHIO HOBOIO 3HAHUS, €ro  HWHTEpIpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3TMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xon1y oOyuenus B 8 kiacce npeIMeTHbIE Pe3yIbTaThl HA 0A30BOM YpOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUI: aTOM, MOJEKYJa,
XUMUAYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBasi 1OJIsI XUMUYECKOTO JIEMEHTa B COCTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTA, OCHOBAaHME, COJb, IJIEKTPOOTPULATEIIBHOCTb, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiacCupuKalus Ppeaxkiuidl: peaKiuu
COCIMHEHHUs, pEaKUUMU PA3JIOKEHUS, PEAKUUUA 3aMELICHHS, PEAKLHUH
00MEHa, K30~ U PHJIOTEPMHUUECKUE PEAKIINH, TETTIOBOU A3(PEKT peakiuu,
SAIpO aToMa, 3JEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWTab, paguyc
aToMa, XMMHUYECKas CBSI3b, MOJSIPHAsl U HEMOJSpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MAaccoBasl JOJs BEUIECTBA
(porieHTHAs! KOHILIEHTpAaIus) B PacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHWYECKHX TOHSITUH U
MPUMEHSTH 3TU TOHATHUS MPU ONMMCAHUM BEIIECTB U MX MPEBPAILCHUI;

e HCMOJb30BaTh XUMHUYECKYH) CHUMBOJMKY JJIS COCTaBlieHUs (opMyin
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHMUSIX,
CTEMEHb  OKUCIICHHSI  DJIEMEHTOB B  OWHApHBIX  COCAUHEHMUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUM I10
dbopMmynam, BHI XUMUYECKOHM CBs3M (KOBAJIGHTHAas W HWOHHAas) B
HEOPraHMYECKUX COETNHEHUSX;

e packpbiBaTh cMmbici Ilepuognueckoro 3akoHa [I. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT HMX moJjiokeHusi B Ilepronnueckoil cucreme,
3aKOHOB COXpPAHEHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OIKUCHIBATH W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CHUCTEMBbl XHMMHMYECKHX JJIEMEHTOB: pa3inyaTh IIOHATHUS «TJIaBHAs
nonarpymnmna (A-rpynmna)» u «mobounas noarpynmna (b-rpymnmna)y», maneie u
OONbIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabnune «llepuoguueckass cucrteMa Xxumudeckux »dsyemeHtoB J[. .
MeHnneneeBa» C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siipa, 00IIee YUCIO DIIEKTPOHOB
U PACTIPEICIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHUE peaknuu (10 YUCIy W COCTaBY YYaCTBYIONIUX B peaKIuu
BEIIIECTB, 10 TETNIOBOMY (D PeEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMMCAHNE TPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUM;

IIPOrHO3UPOBATh CBOWCTBA BEUIESCTB B 3aBUCUMOCTH OT WX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBPAICHUN B
pPa3TUYHBIX YCIOBUSX;

BBIYHCIIATE OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISPHYIO  MAacChl
BCIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOrO »3JIeMEeHTa I10 (opmye
COEJIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTH OCHOBHBIC OMEPAlMA MBICTUTEIBHONW JEATEILHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTEMaTHU3alluio, KJacCU(HUKAIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3ed — JUIsI M3YYECHHs] CBOMCTB
BEIIECTB M XHUMHUYECKUX PEAKIUH, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHUE, W3MEPCHUE, MOJCIUPOBAHHUE, DKCIICPUMEHT
(peanbHBIA U MBICTICHHBIN);

cleoBaTh  MpaBWIaM  TOJb30BAHUS  XUMHUYECKOHM  TMOCYJAOH U
7abopaTopHbIM  000pYyJIOBAaHMEM, a TakXKe TMpaBWiaM OOpamieHust ¢
BCIIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSAMH TI0 BBITTOJIHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYEHHUI0O MW COOMPAHHIO
ra3o00pa3HbIX BeEIIECTB (BOAOpOAa M KHUCIOPOJA), TPHUTOTOBIICHHUIO
pAacTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATb W TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IIEIIOYCH W KUCIOT C MIOMOIIBIO MHIUKATOPOB
(;makmyc, deHondTanenH, METWIOPAHXK U JpYyrue).

K xon1y oOyuenus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

PacCKpbIBATh CMBICI OCHOBHBIX XWMHYECKHMX NOHATHWA: XHMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHYECKasl pPEeaKIlysi, XMMUYECKasi CBs3b, TEIUIOBOM 3 (deKT
peakuuMd, MOJb, MOJSIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, ANEKTPOJIMTHYECKAS JTHCCOLMALMUSA, PEAKIMH HOHHOIO
oOMeHa, KaTanu3arop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTAaHOBIICHHUE,
ajuioTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAs, MOHHAs,
MeTaJNInYecKas), KpHUCTaJUIMUecKasi pemérka, KOppo3us METaIOB,
CIUIaBbl, CKOPOCTbh XUMHUYECKOW peaKkUuu, MPEAeIbHO JOMyCTHMAas
koHueHTpauus [1JIK Bemecrtna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUM U
MPUMEHSTH 3TU TOHATHUS MPU ONMMCAHUM BEIIECTB U MX MPEBPAILCHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIA COCTaBlieHUs (Gopmyin
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

OMPEIENATh BaJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 2JIEMEHTOB B
COCJIMHEHMSIX PpA3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K
OTnpeAeNéHHOMY KJacCy COEIMHEHHH 1o (opmyiaM, BUA XUMHUYECKON
CBSI3U (KOBAJEHTHAsA, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMUSX, 3apsij WOHA MO0 XUMHUYECKOU (opmyJsie, XapakTep Cpeabl B
BOJHBIX PAacCTBOPAX HEOPTraHWYECKUX COCAMHEHUM, TUM KPUCTAITUYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA,

packpbiBath cMbIica llepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBATH U XapaKTepHU30BaATh
Tabnuunyo ¢opmy Ilepuoamdeckoit CUCTEMbl XUMHYECKHUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpynma)» M «1moOooyHas
noarpynmna (b-rpymnma)», maneie u OoNblIME MEPUOAbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B TMEPHOJUYSCKOW Tabiwmie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKUX
3JIEMEHTOB (CcocTaB M 3apsAn sApa, oOIlee YHUCIO JJIEKTPOHOB U
pacmpenesieHue HUX [0 DJIEKTPOHHBIM  CJIOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B
npezAeliax MaJlbIX MEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIYy M COCTAaBY YYAacCTBYIOIIMX B PEAKIHUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, 0 U3MEHEHHUIO CTENCHEH OKHMCIICHHSI
XUMUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME W crenuduyeckrue XUMHUYECKUe
CBOWCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKAasi OMNHCAHUE
npuMepaMyd MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISATb YPAaBHEHUS JJEKTPOJUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJI0YEHN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlUid, TMOATBEPKIAIOIIUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEKY BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MIOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
NPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTpPOCHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIICHUNH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJCKYJISPHYI0O W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrO0 »3JieMeHTa 10 ¢dopmyie
COEJIMHEHMSI, MACCOBYIO JIOJIO BEUIECTBA B PAcTBOPE, MPOBOJUTH PACUEThI
110 YPaBHEHUIO XUMUYECKON PEaAKITUU;

coOnoaTh  MpaBWja  MOJb30BAHHUA  XMMHYECKOM  moOCyaoll U
7abopaToOpHBIM  00OpYyIOBaHHMEM, a TaKXKe TMpaBuUja OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH 10 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHHUIO W COOUpPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIIEKHUCIIOro rasa);

OPOBOJAUTH  pEaKlUM,  TOATBEPKIAIOIIME  KAYECTBEHHBIM  CcOCTaB
Pa3IMYHBIX BEIIECTB: PAclO3HABATh OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonat-, ¢ocdar-, cuiamkKar-, cynabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTAHWMYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OINEpAllMK MBICTUTEIIBHON JIEATETbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, O0O0O0OIICHHE, CHCTEMAaTH3allUi0, BBISBICHHE
PUYUHHO-CJICICTBEHHBIX CBS3€H — T W3Y4YEHHUS CBOWCTB BENICCTB U
XUMHUYECKUX PEaKINUH, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HAOJIFO/ICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIICPUMEHT (peajbHBIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos
Ne HaunmeHnoBaHue pa3aesioB 1 DJleKTpoHHbIe (L1 (poBbIE)
KoHTpoJsbHbIE IIpakTuyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaJbHble XUMUYECKHE MOHATHSI
Xumusi — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKOU JIeATETbHOCTH https://m.edsoo.ru/7f41837c¢

YeJoBeKa

12 BemiecTBa u xuMu4eckue 15 1 bubmuoreka [IOK

' peaKkuun https://m.edso00.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxHeiilue npeacTaBuTe/ M HEOPraHUYECKHUX BENIECTB
21 Boznyx. Kucnopon. Ilonarue 6 bubmmoreka [IOK

' 00 okcugax https://m.edso00.ru/7f41837c
29 Bonopoa. [lonsitue o kucnorax 8 1 bubmnoreka [IOK

' ¥ COJIAX https://m.edso00.ru/7f41837¢
53 Bona. Pactopsl. [Tonsitie 06 5 1 1 bubnmoreka LIOK

' OCHOBaHHUSX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 1 1 1 bubmuoreka [IOK

' HEOPraHUYECKUX COeAMHEHHUI https://m.eds00.ru/7f41837c

Hroro mo pazneny 30

Pa3znen 3. [lepnomnuecknii 3akon u [lepuoanyeckas cucrema xumudeckux 3jieMenToB /1. . Menneneea. CTpoeHue aToMoB.
Xumuueckas cBi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIINU



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

[Tepuoanueckuii 3aK0H U

31 [Tepuonuueckas cuctema 5 bubnnoreka IIOK
XUMHUYECKHX djieMeHToB /I, 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue atoma
XHUMHU4YECKas CBSI3b.

3.2 OKHCIIUTEIBHO- 8 brbsmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIHHBIC PEAKITHI
bubmmoreka [IOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



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

9 KJIACC

KounyecTBo 4acoB JIEeKTPOHHbIE
HaumeHoBaHue pa3/1esioB U TeM uugpoBbie
Ne i/ P Kontpoububie | IIpakruueckue (1 epp )
NPOrpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [loBTOpenue u yriyOiaeHne 3HAHUHA 5 1 bubimoreka LIOK
' OCHOBHBIX pa3/ieioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHbBIE 3aKOHOMEPHOCTU XUMUYECKHUX 4 bu6nnorexa [LIOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS IUCCOIUALINS. 8 1 1 bubnnorexa [IOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nen 2. HemeTaibl M MX COeTMHEHHS
21 OO01mast xapaKTepUCTUKA XUMHUIECKHIX 4 1 bubnmnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMHUUECKHUX
2.2 SHCHI;GHTO]I; VIApr niel. Cepa u e 6 bubmmorexa LIOK
' PYIIIBL %-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OOm1ast XapaKTepUCTHKA XUMHUYECKIX
2.3 aseMeHTOB VA-rpyninsl. A30T, pocop u ux 7 1 bubmorexa LIOK
' 2 ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepUCTUKa XUMHUYECKHIX
2.4 3JIeL1\u/IeHT0§ IVAI-)F Tkl YTIAEpoa U 8 1 2 bubmmorexa [OK
' . PYHIIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pazneny 25



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

Pa3gen 3. Merajiibl M UX COeTUHEHUSA

. bubmuoreka [IOK
31 Obmwe cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxneiinme MeTauIbl ¥ UX COCTUHCHHMS 16 httos://m.edsoo.ru/7fA1a636
Hroro mo pazneny 20
Pasjnen 4. XuMus u okpykaiounias cpeaa
4.1 B HaJjIbl B )KU3HH YeIOBeKa 3 bubmmorexa [IOK
' clilecta 1 Matepual " https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KoaunuectBo yacos JIeKTPOHHBbIE
Ne Mara uudpoBbIie
n/n Tema ypoka Bcero Kourpoabupie | Ipaktuieckue U3yueHusi | obOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
1 [Ipeamet xumuu. Posib XUMUU B )KU3HU 1 butmmoreka LIOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MeTOIaX MO3HAHUS B XHMUHU 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padota Ne 1 «IIpaBuia
3 paboThI B 1ab0OpaTOprH U IPUEMBI 1 bu6mmoreka [IOK
oOpaiteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyZI0BaHUEM
4 YucTele BemiecTBa 1 cMecu. CriocoObl 1 bubmuoreka [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTraeckas padora Ne 2
5 «Il’)ameneHHe cnlj[)eceﬁ (Ha mpumepe 1 bubmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
butmmoreka [IOK
6 ATOMBL H MOJIEKYITEL 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE 3JIEMEHThI. 3HAKU 1 butmoreka [IOK
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIC BEIIECTBA 1 bubnmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 brbmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0H IOCTOSHCTBA COCTaBa BCIICCTB.

bubmmoreka [IOK

10 X .B
umiieckas Gopmyna. BanentrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHX DJIEMEHTOB
1 OtHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [IOK
OTtHOcuTENbHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIsI XHMHYECKOTO bubmmoreka [IOK
3JIEMEHTA B COETUHECHUU https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. MoJib. bubnuoteka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoteka [IOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yca0BuUs IPOTEKAHUS bu6mmoreka [IOK
XUMHUUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
16
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brranciienust koandecTBa, MacChl
17 BEILIECTBA 10 YPABHCHUSM XHMHYECKUX bubumorexa TIOK
t N yp https://m.edsoo.ru/ff0d5708
peaximii
Knaccudukarms XuMUYECKUX peaKITuit
18 (coe I/IHqE))HI/ISIH a3JI0KCHUS . bubmmorexa [OK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeNICHuUs, OOMECHA)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 SHITUKJIONIETUCT 0606yq eHUE U bubmiorexa LIOK
H et Hf https://m.edsoo.ru/ff0d40c4
crucTeMaTH3aIvs 3HaHUH
20 Konrponsnas padota Nel o teme bu6mmoreka [IOK
«BellecTBa U XUMUYECKHE PEAKIIMI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. CocrtaB bubnuoreka LIOK

Bo3nyxa. Kuciopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeniecTBo. O30H

du3nyeckre 1 XUMHUYSCKHE CBONCTBA

butmmoreka [IOK

22
KHCIIOPOJA (PCAKLUHH OKHCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsI ToNTydeHus: KUCIOpoaa B
23 nabopaTopuu Zq i} OMBII_HJ'ICHEIOHCTI/I bubmorexa LIOK
patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoii a3 pext xummyeckon
24 peakuuu, MOHATUE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TormmuBo (HeTh, YTOIb U METaH).
25 3ar H3H€I§He¢];03 yra CIOCOOBI ;ro bubnuorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLICHUS
[Tpaktrueckas padota Ne 3 mo Teme
26 «[losyuenne u coOUpaHue KHUCIOpoaa Bubmorexa TIOK
i _ p pod, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — snemMeHT u npocroe butmoreka [IOK
BeecTBo. Haxoxienue B nmpupoe https://m.edsoo.ru/ff0d4dd0
08 dOU3UYECKUE U XUMUYECKHE CBOMCTRA bubmuoteka [IOK
Bogopoza. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
butmmoreka LIOK
29 [TonsaTHE O KHCITIOTAX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 Crioco6sI moTyueHus BOI0pO/ia B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Mpaktuyeckas padota Ne 4 mo Teme
butmmoreka LIOK
31 «[Tony4yenne u cOOMpaHKUE BOJOPOIA,

W3YyYECHHUE €TI0 CBONCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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MosnsipHblit 00BEM ra3oB. 3aKoH

but6mmoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Breruucnenust 00bEma, KOTU4IeCTBa

33 BEIIECTBA r'a3a M0 €T0 N3BECTHOM brbmmorexa [OK

m . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MM 00BEMY
Beruucnenus 00EMOB Ta30B 10

34 ABHCHMIO PEAKIIMHM Ha OCHOBE 3aKOHA bubmmorexa [OK
P . peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 DOU3UYECKUE U XUMUYECKHE CBOMCTRA bubnuoteka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanui. [TorsiTue 006 bubmuoreka [IOK

36
HWHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTesb. HachlllieHHbIC

37 1 HEHACHI peHHLuI: acTBOpBL. MaccoBas bubmmorexa TIOK

B p pbL https://m.edsoo.ru/ff0d5b40
JI0JIsl BEIIECTBA B PACTBOPE
[IpaxTrueckas padora Ne 5 o Teme

38 «IIpuroroBiieHUE pacTBOPOB C bu6mmoreka [IOK
onpeAcaEHHON MacCOBOM J0JIel https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 Kontponbhas pabora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxcunpl: cOCTaB, KJIacCU(pUKAIIHS, bubmmoreka [IOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyyeHue U XUMUUYECKHUE CBOMCTBA

41 KI/ICJ'Iy;FHBIX OCHOBHBIX U aM(pOTEPHBIX bubnioreia LOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHHS: COCTaB, KJIAaCCUPUKALIUS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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HonyquI/Ie U1 XUMHUYECKHE CBOMCTBA

but6mmoreka LIOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanus, bubmmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [lonyyeHnue u XUMHUYECKUE CBOMCTBA bu6nuoreka LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATYypa,
46 é peane) P but6mmoreka [IOK
CIIOCOOBI TOJIYYCHHSI, XHMHUCCKUE
N yi ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpaxTrueckas pabota Ne 6. Pemienue
47 AKCTICPUMEHTAIBHBIX 3a/1a4 110 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHECHUI»
48 ['eneTnueckas CBSI3b MEXKIY KJlaccaMu bubnuoteka [IOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/00ad9a50
bubmmoreka [IOK
49 O06o001IeHre U CUCTeMaTH3aIIHsl 3HAHUI
- t https://m.edsoo.ru/00ad9ch2
Kontponbnast padota Ne3 mo teme
50 "OCHEBHH@ anccm HEOpPraHUYECKUX bubmiorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[lepBbie MOMBITKH KJIaCCU(PUKAIIII
51 mef)mqecxnx 3JIEMEHTOB gomfne 0 bubmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIAaxX CXOAHBIX 3JICMCHTOB
Ilepunognueckuii 3aKOH U
P bubmmoreka [IOK
52 [lepuoanueckas cicTeMa XUMUYIECKHIX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menneneena
butmmoreka [IOK
53 [Tepuopl, rpymIbl, TOATPYIITHI 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

but6mmoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
. but6mmoreka [IOK
55 aToMoB 35ieMeHTOB [leproanyeckoi
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneesa
XapaKTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJ0KEHUIO B bubnuorexa [IOK
[Tepuonnueckoii cucteme /. N. https://m.edsoo.ru/00ada824
MeHeneesa
3navenwue [lepuoauueckoro 3aKoHa JaJis
57 pa3BuTHUA HayKu U npaktuku. [1. 1. bu6mmoreka [IOK
MenaeneeB — y4€HBIM, eaaror u https://m.edsoo.ru/00ada96e
rpaXkIaHuH
PesepBHeIi ypok. O000IIEHNE
58 CI/ICTEMaTI/BZp nst 3HaHHI>I'IH / bubmmorexa [OK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
Kontpoasnas pabora Ne4 mo teme
59 «Crt geHHe aT(I))Ma XuMUYecKas CBI3bY brbmmorexa [OK
P N ’ https://m.edso0.ru/00adb486
/ Beepoccwiickast mpoBepodHas pabora
DNEeKTPOOTPUIIATETLHOCTH AaTOMOB bu6mmoreka [IOK
60
XUMHUYECKHUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
butmmoreka LIOK
61 41
OHHAT XHMHUHCCKA CBAD https://m.edsoo.ru/00adac34
62 KoBasienTHas osisipHast XuMu4aeckas bu6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenoJisipHasi XuMHU4YECKas bubnuoteka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCIICHUS bubnuoteka [IOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC 1 bubmuoteka [IOK
peakiumn https://m.edsoo.ru/00adb076
but6mmoreka [IOK
1
66 OKHUCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb076
Pese i ypok. O000I1IeHIE
67 CI/ICTIC)II\B/II;”L;II/II/ISZP ust 3HaHI/II7];u H: I:elvll/le 1 bubmorexa TIOK
Tt https://m.edsoo.ru/00ad9ch?
«Ctpoenue aroma. XUMHUYECKasl CBI3bY
PesepBHeIit ypok. O6001IeHNE 1 bu6mmoreka [IOK
68 . 1
cucTeMaTU3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IO 68

[NPOI'’PAMME
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9 KJIACC

KoumyecTBOo yacoB DJIeKTPOHHbIE
Ne Hara nu¢pposbIe
Tema ypoka Kourposbnubie | IlpakTuyeckue
n/n Bcero H3y4YeHUs1 = oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[lepuonnueckuit 3aKoH.

1 ITepuoauueckas cucrema 1 bub6mmoreka [IOK
XUMHYECKUX 31eMeHTOB /[]. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

5 cBoiic P CCKIX SICMEHTO 1 butmmoreka [IOK

BOMCTB XUMHUYECKUX JIEMEHTOB
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccuduxkanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bu el XuMHYECKO# CBSI3H U TUIIBI 1 bubommoreka LIOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme

5 «[loBTOpEHue u yriydneHue 3HaHui 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiacca»

6 Knaccugukanus xumuaeckux 1 bu6nuoreka [IOK
peaKkuuil 0 pa3IudHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHYECKOMN

7 eakuu. [ToHsATHE O TOMOTE€HHBIX U 1 bubmmorexa TIOK
P ] https://m.edsoo.ru/00adbeda
TeTePOTreHHBIX PEeaKIMIX
[loHsiTHE O XUMHUYECKOM PaBHOBECHH.

p bubmmoreka LIOK

8 ®dakTOpHI, BIUSIONINE HA CKOPOCTh 1

XUMHYIECKOH PCaKru U IMMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHU

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHEIC

bubmmoreka [IOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus JIEKTPOITUTUYECKON
10 I/IC(I:)O na I/II/IpCI/IJ'IBHBIe U ciia0ble bubmorexa [OK
A HHaTHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Houusie ypaBHEHUS peaknii bubnnorexa HOK
yp peakt https://m.edsoo.ru/00add448
XUMHUUECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUH B CBETE IIPEACTABIEHUN bubmorexa LIOK
pvﬂ https://m.edso0.ru/00add5d8
00 BIEKTPOTUTUIECKON TUCCOIHAIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPECTABICHUN 00 bubmorexa [OK
el . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIHAITIH
14 TTousiTue o runponnse conen bubmorexa TIOK
b https://m.eds00.ru/00add9d4
15 O06001IeHe B CUCTEMaTHU3AIIHS bubnuoteka [IOK
3HaHWUI https://m.edsoo.ru/00addd12
[Ipaktuyeckas padota Ne 1.
16 «Pemenne sxcriepruMeHTAIbHBIX bubmmorexa TIOK
p https://m.edsoo.ru/00addbfa
3amauy»
Konrtponsnas padota Ne2 o reme
17 «DNEKTPOIIUTUYECKAS TUCCOLAALINAS bubmmorexa LIOK
P a LA, https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B paCTBOPAX )
OO0111as1 XapaKTEpUCTHUKA TaJION€HOB.
18 XI/III;I/III/I‘IGCKII)/IC CBI:)ﬁCTBa Ha IIpuMepe bubmmorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. CoJisiHast KUCIIOTa, butmmoreka [IOK
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XHUMHUYCCKUC CBOI\/'ICTBa, MoJIy4YCHHEC,

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

MIpUMEHEHHE
[TpakTrueckas padora Ne 2 mo Teme
20 «Ilomy4yeHue constHON KMCIOTBI, bubmrorexa LIOK
. . https://m.edsoo.ru/00ade348
u3yueHue e€ CBOMCTBY
Brruncnenus o ypaBHEHUSIM
21 XUMHYECKUX peaIzIIII)HP'I, €CJIY OVH U3 bubmorexa [OK
https://m.edsoo.ru/00ade488
pearcHTOB JaH B NU30BITKE
99 OO01mas xapakTepUCTUKa SJICMEHTOB bu6mmoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PUKALUU CEPBI.
23 Haxoxnenue cepsl u €€ coeAMHEHUI bu6nuoreka LIOK
B IIpUpOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopon, cTpoeHHeE, bu6nmoreka [IOK
(u3nyecKkre 1 XMUMUYECKUE CBOCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTAa,
25 ¢u3nyeckre 1 XUMUYECKUE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
NPUMEHEHHE
XHWMHWUYECKUE PEAKIIUH, JICKAIINE B
OCHOBE TPOMBIIUIEHHOTO CIIoco0a
26 MOJTyYEHHS] CEPHOMN KHUCIIOTBHI. bubnuoteka [IOK
XHUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIleil Cpeibl COEAUHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoM 1011 BBIXOAa bubnuoteka [IOK
MPOAYKTA PEAKIINU https://m.edsoo.ru/00adec8a
28 OO01mas XxapaKTeprCTHKA YIEMEHTOB bu6nmorexa [IOK
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VA-rpynmsl. A30T, pacpOCTpaHEHUE
B Iipupoe, Gpu3ndeckue u
XMMHYECKHE CBOWCTBA

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

AMMHaK, ero GU3NIEeCKUe 1

butmmoreka [IOK

29 XAMUYECKHE CBOMCTBA, IOJIYUYCHUE B
e https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTtrueckas padora Ne 3 mo Teme
30 «[Tomy4yeHrne aMmmMuaKka, H3y4eHHUE ero Bubmorexa TIOK
Y 1Y https://m.edso0.ru/00adf180
CBOWCTB»

31 A3OTHas KHCIIOTa, €€ PU3nIecKue u bubnuorexa [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHrEe HUTPATOB M COJICH
aMMOHHS B KAU€CTBE MUHEPATBHBIX

32 o0peHuid. XUMHUYECKOe ’ bubmorexa LIOK
YAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl
COCIMHEHUSIMU a30Ta
®ochop. Oxeua gocdopa (V) u

33 Q)ocgo pHa}I KH:ﬂfTa %)Iiﬂfle()mne u Bubmmorexa [OK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOHCTBA, TOTYICHHE
Hcnons3oBanue pocdaTtos B

34 KaueCTBE MUHEPAIbHBIX YI00PEHHUIA. bu6mmoreka [IOK
3arpsi3HEHUE IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dhocharamu
Yraepona, pacopocTpaHeHHE B

35 npu E e (Il)mmzecxie Y XUMHUYECKUE bubnuorexa LIOK

P P Ae https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcupl yriiepoaa, ux GU3nIecKue u bu6mmoreka [IOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosorudyeckue npooaemsl,
cBsi3aHHbIe ¢ okcuaoM yrieposa (1V)

37 VYronbHas KUCIOTA U €€ COH Bubmmorexa TIOK
https://m.edsoo.ru/00ae006¢
[IpakTueckas padora Ne 4 mo Teme

38 "TlonyyeHue yriekucioro rasa. bu6mmoreka [IOK
KauecTBennas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavanbHBIE TOHATHS 00
39 OpPraHWYECKHX BEIIECTBAX KaK O bubumorexa TIOK
P https://m.edsoo.ru/00ae054e
COEJIMHEHUSX YIiIepoia
. but6mmoreka [IOK
40 Kpewmnwuii u ero coequHeHUS
https://m.edsoo.ru/00ae080a
[paktuyeckas pabora Ne 5. Pemenune

41 SKCIIEpPUMEHTAJIBHBIX 3aJ1a4 110 TEME bubnuoteka [IOK
«Baxneinme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHHUSI»

KonTponbaast padora Ne3 mo Teme
42 «BaxkHeunme HeMeTalIbl U UX bubmmorexa TIOK
https://m.edsoo.ru/00ae0el8
COETUHEHUSI»
OO01mast xapaKTepUCTUKA XUMHUIECKHIX
3JIEMEHTOB — METaJUIOB.

43 MeTtannndeckas CBs3b U bubmmoreka [IOK
MeTaJNIMYeCcKas KpUCTAITNYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvyecKue CBOMCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.

. butmmoreka [IOK

44 DIIEKTPOXUMUICCKUN PSIJT

HaIlpsHKEHUI METaJUIOB

https://m.edso0.ru/00ae1156
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O0111e crocoObl MoITydeHus
metayuioB. CriiaBbl. BeraucieHus mo

45 YpaBHEHUSAM XMMHUYECKHUX PEAKIIHH, bubmiorexa LIOK
https://m.eds00.ru/00ae1156
€CJIH OJIMH U3 PEareHTOB COACPIKUT
IpUMECH
46 [lonsATHE O KOPPO3UU METAIIIOB bubmorexa LIOK
https://m.edso0.ru/00ae1278
but6mmoreka [IOK
41 [lenousbie MeTantb! https://m.edso0.ru/00ae14b2
48 OKCHUIbI ¥ TUAPOKCUJIBI HATPUS U bubnuoteka [IOK
Kamust https://m.edso0.ru/00ae14b2
49 [llenouHO3eMETbHBIC METATLTBI — bubmuoreka [IOK
KaJbILIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxxuelimnie coeqMHEHNS KAJIbIUS bubmorexa OK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATH3 AL
3HAHHUH
59 JKEcTKOCTh BOMIBI M CITOCOOBI €6 butmmoreka [IOK
YCTpPaHCHUS https://m.edso0.ru/00ae1886
[Ipaxtruueckas padota Ne 6 o Teme
53 "}IIZéCTKOCTB BO,I;IBI 1A METOMBI €€ bubmorexa OK
\ https.//m.edsoo.ru/00aelae8
yCTpaHEHUs
54 [ — but6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCUAA U bubnuoreka LIOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcupl, THIPOKCHUIIBI U COJIH XKeJe3a

but6mmoreka LIOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001eHne 1 cuCTeMaTH3AIIH
3HAHUI
[Ipaktuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TEME bubnuoteka [IOK
«Baxneume MeTaiibl 1 UX https://m.edsoo.ru/00ae3de8
COCTTUHEHHUSI»
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PeaKkiui, eCIu OJIUH U3
60 peareHTOB JaH B H30BITKE WIH bubmmoreka [IOK
COAEPKUT IpUMeCH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJIA BBIXOJ1a IIPOJYKTa
peaxuu
61 O06001eHne 1 cUCTeMaTH3aIIH
3HAHUI
Konrtponsnas padota Ne4 o teme
62 «BaxHeime MeTauibl U UX
COCTUHEHUSI»
63 BemectBa u maTepuains B butmmoreka LIOK
IIOBCEHEBHOM )KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3aTrpsSI3HECHUE bubnuorexa [IOK
OKpYKarolleu cpeasbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bu6nuoreka [IOK
9KOJIOTHUECKHX MPOoOsieM https://m.edsoo.ru/00ae4270
66 PezepBHblil ypok. O60011eHIE U bubnuoreka [IOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00ae0dOa
67 Pesepsusriii ypok. O00011IeHHE U bubnuoteka [IOK
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOMH

OBPA3OBATEJBHOM NPOT'PAMMBI

8 KJIACC

Kon
NPoBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHu s

1

ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHSITHS»

11

pacKpbIiBaTb CMBICII OCHOBHBIX XHWMHYECKHX TIOHSATHH: aTOM,
MOJICKYJIa, XMMHYECKHW OJIEMEHT, TPOCTOE BEIECTBO, CIOXHOE
BEIIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOAHAs), BAJICHTHOCTb,
OTHOCUTENIbHAS aTOMHAas U MOJICKYJSIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsE Macca, MaccoBasl J0Jii XUMHYECKOTO
JJIeMEeHTa B COCAMHEHHH, MOJSPHBIH 00BEM, XUMHUYECKas peakius,
Knaccu(uKanus — peakuuid:  peakimuu  COCNUHEHHUsS,  peaKIHuu
pa3JoXKEHUs, peaklUd 3aMelIeHHs, peakluuu OOMEeHa, 5K30- U
SHAOTEPMHUECKHE pEeaKIMH, TersioBod 3((exT peakuuu, pacTBop,

MaccoBast 10JI BeecTBa (ITPOLICHTHAsI KOHIICHTPAIIHsI) B paCTBOPE

1.2

WITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHWUYCCKHUX MOHATHH W

MNPUMCHATH 3TU MMOHATHUS IPHU OIMMUCAHUHN BCUICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS (HOpMyI

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX pCaKI_II/Iﬁ

14

PaCKpbIBATh CMBICJI 3aKOHOB COXPAaHCHHA MacCChI BCIICCTB,
IMOCTOAHCTBA COCTaBd, AaATOMHO-MOJICKYJIAPHOIO  Y4YCHHA, 3aKOHa

ABoraapo

15

OIpCaACIATh BAaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHI)IX

COCIMHCHUAX

1.6

KJIacCU(PULIMPOBAaTh XMMUYECKHE pEaKIMU (110 YUCIY U COCTaBY

Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIIIOBOMY 3¢ dekTy)

1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJFIPHYHO W MOJIIPDHYHO MACChI

BCIICCTB




1.8

BBIUUCIISITH MAacCCOBYIO JOJI0 XHUMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHEHMUS,

1.9

BBIYHUCJIATH MACCOBYIO OOJIHO BEIICCTBA B PACTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI MTO3HAHUS — HaOJII0IEeHuE,
U3MEPEHUE,  MOJEIMPOBAHME,  OKCHEPUMEHT  (pealbHbli U

MBICJICHHBIH)

Ilo Teme: «Baxxueiimme MMpeACTaBUTCIIN HCOPIraHNUICCKUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX TTOHSITHIA: OKCHA,

KHCJI0Ta, OCHOBaHHEC, COJIb

2.2

OINpeeNATh MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIaccy

COEMHEHUH 1o GopMynam

2.3

KJ1acCU(pUIMPOBATh HEOPraHMUECKUE BEIIECTBA

24

XapakTepu3oBaTh  (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KIIACCOB, MOATBEP)KIAs OMUCAHUE MNPUMEPAMU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX peaKI_II/II‘/’I

2.5

IIPOrHO3UPOBATH CBOIICTBa B€OIECTB B  3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOKXHOCTHU IMPOTCKAHUA XHMHUCCKHUX

MIPEBPALLIEHUI B pa3IUYHbBIX YCIOBUIX

2.6

CIeI0BaTh NpaBWJIaM TOJIb30BAHUS XUMHUYECKOM TMOCYAOM H
1abopaTopHBEIM 000pYIOBAaHUEM, a TAaKXKe MpaBUiaM OOpaIIeHUs C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSAMU TIO BBINOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OMBITOB IO TMOJIYYEHHIO W COOUpaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C OMpeAeNEHHOM MaccoBOM Jolell pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOAUTH XUMHUECKHUE SKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOIIBIO

UHANKATOPOB (JIakMyc, peHo(pTaienH, METUIIOPAHXK U IpYTHeE)

2.7

IIPOBOJUTB PACYETHI I10 YPABHEHUIO XUMUYECKON peakiuu

Ilo Tteme: «llepuommueckuii 3axkoH u Ilepuoauueckas cucrema
xumuueckux sneMeHtoB J[. WM. MenneneeBa. CTtpoeHue aToMOB.

Xumuaeckas cBI3b. OKHUCINTEILHO-BOCCTAHOBUTEIHHEIC peakunumn»

3.1

PacKpbIBaTh CMBICJI OCHOBHBIX XHUMHWYCCKHX TTOHSATHH: AApPO aToMa,
SHGKTpOHHHﬁ clioi aToOMa, aTOMHasAa Op61/ITaJ'IL, paanyc aroma,

XUMHYCCKasA CBA3b, IOJApHAA W HCIOJJAPHAsA KOBAJICHTHAsA CBA3b,




ANEKTPOOTPHUIATEILHOCTh, HMOHHAsl CBsI3b, HMOH, KaTHOH, aHHWOH,

CTCIICHb OKWCJICHUA

3.2

KHaCCHq)HHHpOBaTB XUMHNYCCKUC DJICMCHTHI

3.3

OIMCHIBATh M XapaKTepHu3oBaTh TaOiuuHyio ¢opmy llepuonnueckoit
CUCTEMBI XMMHMUYECKHMX DJJIEMEHTOB: pa3jindaTh IOHATHS «TJIaBHAs
noarpynna (Arpynma)» u  «mobounas mnoxarpymma (brpymma)y,

«MaJIple» U «OOMIBIIHE» Nnepruoabl

3.4

packpeiBaTh cMbich Ilepumoamdeckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATh TOHUMAaHUE MEPUOINICCKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT HX TolokeHuss B [lepuogndeckoit

CUCTEMC

3.5

COOTHOCHTH  OO0O3HAa4YeHMs, KOTOpble HWMEIOTCS B  Tabmmie
«Ileppuoguyeckass  cucremMa  XUMHYeCKMX  dyemeHtoB  [J[.M.
MenpeneeBa» C UYUCIOBBIMM XapaKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMHUYECKHX DSJIEMEHTOB (COCTaB M 3apsija sapa, olliee YHCIio

QJICKTPOHOB U paCIpPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIIPEACIIATh CTCIICHb OKHUCJICHHUA 3JICMCHTOB B 6I/IHapHI>IX

COCIMHCHUAX

3.7

ONpeAeNATh BHJI XUMHUYECKOW CBSI3M (KOBaJE€HTHAass M HWOHHAs) B

HCOPraHNYCCKUX COCANMHCHUAX

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble nNpeMeTHbIE Pe3yabTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

IIo Teme: «BeliecTBO U XUMHUYECKas peaxkuus»

11

pPAacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TOHSATHH: pacTBOp,
JIEKTPOJIMTHI, HEAIEKTPOIUTHI, 3JIEKTPOJIUTUYECKAs JHUCCOLMAIINA,
peakiy HMOHHOrO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE,
o0Opatumbie u HEoOpaTHUMBbIE peaxkuum,
OKHCIIUTETbHOBOCCTAHOBUTEIIbHBIE peakiuu, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJICHUE, aJJIOTPOINMI,
aM(pOTEepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJCHTHAs, HWOHHA,

MeTaJ’IJ’II/I‘leCKaﬂ), KpucTaJuim4eCcKas peméTKa, CIUIaBbl, CKOPOCTb




XUMHYECKON PeaKuu

1.2

WIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH W

MIPUMCEHATH 3TU MOHATHS IIPH OIMMCAHUHU BCUICCTB U UX HpeBpaIlIeHI/H\/II

1.3

COCTaBJIAATh YPaBHEHMSI 3JIEKTPOIUTUYECKON OUCCOLMALIUN KHUCIIOT,
LIeJIOYEH M COJIEH, TOJHBIE M COKpPAIIEHHBIC YPaBHEHHUs peakUui

HOHHOI'0 OOMEHa

14

pacCKpbIBaTh CYINHOCTHb OKHUCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MMOoCPCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OaJjraHca 3THX pCaKHI/Iﬁ

15

MIPOBOAUTDH PACUETHI IO YPABHEHUIO XUMHUECKON peaKkIiu

Ilo Temam: «Hemertamnbsl U uUX coeguHEeHUA» U «MeTalibl U UX

COCOUHCHUA»

2.1

XapaKTepru30BaTh (ONMUCHIBATE) OOIINE U CIICIIU(PHUSCKUE XUMUIECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BEILIECTB, MOATBEPXKAAss OINHUCAHUE
IIpUMEpPaMU MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHUM COOTBETCTBYIOILUX

XUMHUYECKUX PEeaKIun

2.2

COCTaBJISATh YPABHEHHS PEaKIUi, MOATBEPKIAIOIINX CYIIECTBOBAHUE

TeHEeTHYECKOH CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMA,
BO3MOXHOCTHU IMPOTCKAHUA XUMUUYCCKUX npeBpameHHf/I B PAa3JIMYHBIX

YCIIOBHSIX

24

CJIeaoBaTb IIpaBUWJIaM  ITOJIb30BAHUA XHUMHYECKOM HOC}’)IOI71 u
Ha60paT0pHHM O60py,[[OBaHI/IeM, a TAaKXKC IIpaBUJIaM 06pa1ueHH;1 C
BCIICCTBAMHU B COOTBCTCTBUH C HHCTPYKHHUAMU II0 BBIIIOJIHCHUIO
Ha60paTOpHHX XUMHUYCCKUX OIIBITOB IIO IIOJYUYCHHIO H C06I/IpaHI/II-O

ra3000pa3HbIX BEMIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a)

2.5

MIpOBOAWUTL PCAKIUH, MMOATBCPKIAAIOMINC Ka4EeCTBEHHLIA COCTaB
Pa3siIMYHbBIX BCUICCTB: pacClo3HaBaTb OIIBITHBIM HYTCM XJ1opuna-,
Opomua, womma, kapOonar, dQocdar, cunukar, cyabdar,
TUAPOKCUAUOHBI, KATUOHBI aMMOHHS, NOHbBI U3YYCHHBIX MCTAJJIOB,

MIPUCYTCTBYIOIINME B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEILIECTB

[To Teme: «XuUMHUS U OKpY>Karoas Cpeaar

3.1

pacKpbIBaThb CMBICI  OCHOBHBIX XUMHYecKux TmoHsTud: [IJIK

BCUICCTBA, KOPPO3UA MCTAJLIIOB

3.2

IOPUMCHATH OCHOBHBIC OIICpanunu MBICITATEIIFHOM JACATCIBHOCTH —




aHaJu3 W CHUHTE3, CpaBHEHHE, OO0OOIIECHUE, CHCTEeMaTH3aIINIO,
BBISIBJICHUC HpI/I‘-II/IHHO-CJ'ICI[CTBeHHI)IX CBSISGI\/’I —  JiA H3y‘~ICHI/I$[
CBOI>'ICTB BCIICCTB MU XHNMHUYCCKHUX peaKHI/II\/II; GCTCCTBCHHOHaquLIC
METOJIbI TIO3HAHHWS — HAONIOJCHUE, W3MEPCHUE, MOJICIMPOBAHUE,

SKCHEPUMEHT (peabHbI U MBICJICHHBIN)




MHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COACPKAHUS

1

HepBOHa‘-IaJ'IBHBIC XUMHNYCCKUEC ITOHATHUA

11

[Ipenmer xumuun. Ponb XMMUM B KU3HM Ye€JOBEKa. XHMHUS B CHCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEUIECTB. ArperaTtHoe COCTOSHHE

BCIICCTB

12

Ilonsarue o METOJax IO3HaHHUA B XMMHH. YucTteie BEIICCTBA U CMCCH. CriocoObI

pPasaciICHuA cMmecer

13

ATOMBI H© MOJICKYIJIBI. Xumuyeckre dieMeHTh.. CHMBOJIBI  XUMHYECKHUX

351eMeHTOB. [IpoCcThIe U CII0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE

14

Xumnueckas Gopmyna. BajaeHTHOCTP aTOMOB XMMHYECKHX 3JE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTraBa  BemlecTB.  OTHOcuTenbHas ~ aTOMHas — Macca.
OTtHOcuTENbHAs MOJIEKYIISIpHAsA Macca. MaccoBast 10JI1 XMMUUYECKOIO 2JIEMEHTa

B COCAMHCHNU

15

KonnuectBo BemectBa. Monb. MossipHas Macca. B3anMocCBs3b KOIMYECTBA,
Macchl M YHUCJIAa CTPYKTYPHBIX €JuHMI] BeulecTBa. Pacuérsl mo Qopmynam

XHUMHUYCCKUX COCILI/IHGHI/Iﬁ

1.6

@usznueckue U XUMHYECKHUE SBICHUsA. XUMHUUYECKass peakuus U e€ NMpHU3HAKU.
3aKoH COXpaHEHMs MacChl BeleCTB. XUMUUeckre ypaBHeHus. Kimaccugukarms

XUMHYECKHUX PeaKIHii (COSTUHEHMS, PAa3TIOKEHUS, 3aMEIICHUsI, 0OMEHA)

1.7

XHUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY/I0H, C IIpaBUIaMu
pabotel B sabopatopun U npuémamu oOpaiieHus ¢ Ja00opaTOPHBIM
o0OpyJ0BaHHEM, H3yYyeHHE W OINHUCaHue (PU3UYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BelecTB, HaOroAeHue Qu3nueckux (IUIaBJIEHHE BOCKa,
TasHUE JIb/1a, pacCTUpaHHUE caxapa B CTYIKE, KUIIEHUE M KOHAECHCALUs BOJbI) U
XUMHUYECKUX (TOpeHHe CBeYd, [MpOKAJIMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHUCJIOTOM) SIBJICHWM, HAONIOACHUE W ONHCAHUE
MIPU3HAKOB MPOTEKAHMS XMMMYECKHUX peakiuil (pas3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOpUAOM Oapusi, pasiioKeHue
runpokcuaa Meau(Il) mpu HarpeBaHuM, B3aUMOJICHCTBUE JKEJI€3a C PACTBOPOM

conu meau(ll), uzyduenue cnoco0oB pa3aeneHus: cMecei (C TOMOIIBbIO MarHUTa,




(GbunpTpOBaHNE, BBITAPUBAHKE, TUCTUULIIMUSA, XpomaTorpadus), MPOBEICHHE
OYNCTKHN HOBapeHHOI\/'I COJIN, Ha6J'IIO)IeHI/IC " OIMMCAaHUEC PE3YIIbTATOB IIPOBCACHHUA
OTBITA, WJLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHHE MOJEeJeH

MOJIEKY (IIaPOCTEPIKHEBBIX)

Bakneiilme npecTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bozayxa. Kucinopony — aneMeHT u mpoctoe
BelecTBO. HaxokneHue kucimopona B MpHUPOjAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopona. CrocoObl
MOJIy4eHUsT KHUCIOpoAa B JabopaTopud M TPOMBIIUIEHHOCTH. KpyroBopot

Kucnopoa B npupoze. O30H — aIoTponHas MoAu(UKaIHs KUCIOpoa

2.2

TemnoBoil 3pPexT XuMrudeckoi peakuu, TEPMOXUMHUECKHE YPaBHEHUS, K30~
U HJI0TEpMUYECKUE peakiy. TOMINBO: Yroib U MEeTaH. 3arpsi3HEHUE BO31yXa,

yCHUJICHHE TTApHUKOBOTO () (heKTa, pazpymeHne 030HOBOTO CIIOs

2.3

Bonopon — anemeHT u npocrtoe BeuiecTBo. Haxoxaenue Bogopoaa B mpupoJe,
¢usnyeckue W XUMHYECKHE CBOWCTBA, NMPHUMEHEHHUE, CIOCOOBI MOTyYCHUS.

Kucnots! 1 comu

2.4

Moutsipablii 00BEM ra30B. PacuéThl 0 XUMHUYECKUM YPAaBHEHHSIM

2.5

dusnyeckue CcBoWcTBAa BOAbl. Boma kak  pactBoputTenb.  PacTBOpBHI.
HaceplmienHble 1 HEHACBIIEHHBIE PACTBOPBL. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast n10ons  BellecTBa B pacTBOpE. XHUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanud. Ponp pacTBOpoB B mpupoAe U B KHU3HU yesnoBeka. Kpyrosopot
BOABI B TMpHUpPOAE. 3arps3HEHUE MpUPOAHbIX BoJA. OXpaHa M OYHCTKA

MIpUPOIHBIX BOO

2.6

Knaccudukanus wnHeopranuueckux coeauHeHudd. Oxcuapl. Kiaccuduxamms
OKCHJIOB: cojieoOpa3yroniue (OCHOBHBIE, KHUCJIOTHBIE, amQoTepHble) U
HeconeoOpasyromue. HoMmenkiatypa oxcuaoB. Du3nUeckMe M XUMHYECKHE

CBOMCTBA OKCUJIOB. [lonydeHne oKCuaoB

2.7

OcnoBanmst. Knaccupukanust ocHOBaHMM: IIENOYM U HEPACTBOPUMBbIE
ocHoBaHus. Homenknatypa ocHoBaHuM. OU3NYECKHE U XUMUYECKHUE CBOMCTBA

ocHoBaHuil. [lonyueHne ocHOBaHUMI

2.8

Kucnotel. Knaccudukarnus kucnor. Homenknarypa kucinor. dusznueckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOocTH MeTasuioB H.H. Bekerosa.

HonyquHe KHCJIOT

2.9

Comu. Homenknarypa coneil. ®OU3MYECKME U XMMHYECKHE CBOWMCTBA COJICH.

Ilosnyyenue conen




2.10

I'enetnueckas cBA3b MCXKIY KilaCCaMH HEOPIraHNMYCCKUX CoeﬂHHeHHﬁ

2.11

XVAMHMUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  OIPEACIICHHE  COACPKAHMS
KHCIIOpO/la B BO3/yXe, MOJIy4eHHE, cOOMpaHME, PACIIO3HABAHME U H3yd4EHUE
CBOMCTB KHCJIOPOJa, HAOJIOJIEHUE B3aUMOJECHCTBUS BELIECTB C KHCIOPOAOM U
YCJIOBUSI BOBHUKHOBEHUS U NPEKpaLIeHUs TopeHus (moxapa), 03HaKOMJIEHHUE C
o0Opa3llaMM OKCHJIOB M ONHCAaHHE WX CBOMCTB, IOJy4yeHHE, COOUpaHue,
pacro3HaBaHHEe M HU3y4YeHHME CBOMCTB BOAOpojAa (TopeHHe), B3auMojeiicTBue
Bostopoza ¢ okcunom Meau(Il) (BoO3MOXKHO HCIONIb30BaHUE BUAEOMATEPHAIIOB),
HaOmoZieHne oOpas3loB BELIECTB KOJIMYECTBOM | MOJb, HCCIIEOBaHUE
O0COOEHHOCTE  pacTBOPEHHUs BEILECTB C pPa3IMYHOH  pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHON MAacCOBOM J10J€H pacTBOPEHHOTO
BEIIECTBAa, B3aWMOJICHCTBHE BOJBI C MeETaUIaMU (HATpUEM U KaJbI[UEM)
(BO3MOYKHO HCHOJB30BAaHUE BUJEOMATEpUANIOB), OINPEJECICHUE pPacTBOPOB
KHCIIOT M IIeJ0oYel C NOMOIIbI0 HHAMKATOPOB, MCCIEIOBaHHE O00pa3lioB
HEOPTaHMYECKUX BEIIECTB pPAa3IMYHBIX KJIAcCOB, HAONIONEHUE W3MEHEHUS
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHUCIOT M IIEJ0oYed, H3ydyeHue
B3aumozeictBua okcuna meau(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
MeTaJlllaMH, PeaKUUil HeNTpanu3aluy, oJTy4eHHe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO MeTajula JpYyrMM W3 pacTBopa COJIM, pEUICHHE
HKCIIEPUMEHTAIBHBIX 3a7a4d N0 TeMe «BaxHellme Kiaccsl HEOPTaHUYECKUX

COEIMHEHUI

[Tepuonnueckuii 3akoH u [lepronnueckas cucTeMa XUMHYECKUX SJIEMEHTOB
J .. Menneneea. CtpoeHne aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC pCAKIINU

3.1

[lepBpie TOMBITKM KiIacCUPUKALMKM XUMHUYECKUX dJeMeHTOB. [loHatue o
IpyNNax CXOJHBIX AJIEMEHTOB (IEJOYHBbIE U IIEIOYHO3EMENbHBIE METalllbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DIIEMEHThl, KOTOphle 00pa3yloT amdoTepHbIe

OKCHABI U THAPOKCHIbL

3.2

[lepnonnueckuit 3axoH. lleppuoguyeckas cuctema XMMUYECKUX 3J1eMeHTOB [].1.
Menneneesa. Kopotkonepunognas u JUTMHHOTIEpUOAHAS bopMbI
Ilepnonnueckoir cucrembl xumudeckux dnemeHtoB .M. Mengeneesa.
Ilepuonbr u rpynnbel. PU3MUECKUH CMBICI MOPSAJIKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpyrisbl 3JICMCHTA

3.3

CTpOCHI/Ie atroMoB. COCTaB aTOMHBIX AACP. H3oTtomnsl. QHGKTPOHBI. CTpOCHI/Ie

ANEKTPOHHBIX 000JI04eK aroMoB TiepBbIX 20 XUMHYECKHX DJIEMEHTOB




[Tepuonnueckoit cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIeMeHTa 1o ero noJyioxenuto B [lepuoanueckoit cucteme [[.11. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHs paJuyca aTOMOB XUMHUYECKHX D3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB [0 TpyNIaM M IEepUOAaM.
3nauenue Ilepuonnueckoro 3akoHa u Ileproanueckoil cMCTEMbl XMMHUYECKHX
JJIEMEHTOB I pa3BUTHS Hayku U npakTtuku. J[.JMI. MenneneeB — y4€Hblil U

rpakKaaHuH

3.5

Xumunueckass cBi3b. KoBanmeHTHas (mojsipHass ¥ HEMOJNSIpHAsi)  CBSI3b.

BHGKTpOOTpI/IHaTCHBHOCTB XHUMHYECKHX BJIEMEeHTOB. MloHHas CBA3b

3.6

Crenenp okucieHus. OKUCIUTEIBHOBOCCTAHOBUTEINIbHBIE peakiuu. [Iponecchr

OKMCJICHMS ¥ BOCCTAaHOBIICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIH

3.7

XVUMUYECKUH HKCIEPUMEHT: H3y4eHHE O00pa3loB BEIIECTB METANIOB U
HEMETAIJIOB, B3aMMOJACHCTBUE THIPOKCHUAA LMHKA C PAacTBOPAMHM KHUCIOT U
LIEJI0YEH, MPOBEICHUE OINBITOB, WIIIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIILHO-

BOCCTAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ (ropeHHe, PCaKIU Pa3JI0KCHHUA, COG,Z[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

BemectBo 1 xummnueckas peakuus. [Iopropenue

11

Ilepunonnueckuit 3akoH. Ilepuoauyeckas cucteMa XuMHIECKUX diaeMeHToB J1.1.
MenpeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHMM CBOMCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX IMEPUOJAOB, KaJlMs, KalbLUsid U HUX
COCJIMHEHUN B COOTBETCTBMM C IIOJIOKEHHEM 3JIEMEHTOB B llepuonndeckon

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XMUMHMUYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX
pPEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU
U BHJIa XUMU4eckoi cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOpraHM4eCKUX
BEILIECTB (MEXAYyHapoAHas W TpUBUAJIbHAsA). XMMHUECKHE CBOICTBA BEILECTB,
OTHOCAIIMUXCSA K pa3jiW4yHbIM KJAcCaM HEOPraHWYECKUX  COCIAVHECHHU,

TCHCTUYCCKAs CBA3b HCOPTAaHUYICCKHX BCIIICCTB

13

Krnaccudukanms XuMU4ecKUX peakiyii Mo pa3Iu4yHbIM MpU3HaKaM (110 YUCITY U
COCTaBYy Y4YacTBYIOIIMX B pEAKIUU BEIIECTB, MO TEIIOBOMY 3(dekTy, Mo

H3MCHCHHUIO CTCIICHEH OKHCIICHUS XMMHYCCKHX 3JICMCHTOB, II0 O6paTI/IMOCTI/I,




MO0 y4acTUIO KaTajdu3aTtopa). OK30- W  OSHAOTEPMHYECKHE  pEaKIlvy,

TEPMOXUMHUYECKHE ypaBHEHU. [IoHATHE O CKOPOCTH XUMHUECKON peaKIiu

14

[TonsitTne 00 0OpaTHMMBIX M HEOOPATHMBIX XUMHUYECKUX peakuusx. IloHstre o
TOMOTEHHBIX U F€TEPOreHHbIX peakuusax. [IoHaTHe 0 XMMUYECKOM PaBHOBECHH.
@axkTopsl, BIMAKOLIME HAa CKOPOCTh XUMHYECKOW pEAKLIUU U IIOJIOKCHHE

XUMHYCCKOI'0 paBHOBCCHUS

15

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC pcakuunu, 3J'IeKTp0HHLII71 OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHOM pCaKknuuu. CocrapieHue ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_lI/Iﬁ C HCIIOJBb30BaHUCM MCTOAA

3JIEKTPOHHOTO OayaHca

1.6

Teopust 31EKTPONIUTUYECKON NUCCOLMALMU. DJIEKTPOIUTHl U HEIJIEKTPOIUTHI.
Katnonsl, aHnoHbl. Me€XaHU3M JUCCOLMAIIMU BEMIECTB C PA3JIMYHBIMH BUJIAMU
xuMudeckou cBs3u. CteneHp aucconuanuu. CHUIbHBIC U CJIa0ble SJIEKTPOJIUTHI.
Peakuu noHHOrOo OoOMeHa. YCNOBHSI MPOTEKAHUs PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpALIEHHbIE HOHHbIE ypaBHEHHUs peakuuil. CBOICTBa KHCIOT,
OCHOBAaHMN U coOJel B CBeTe TMPEACTaBICHUN 00 OSIEKTPOIUTUYECKON

nucconuanuu. KauecTBeHHbIE peaklii Ha HOHBL. [oHsATHE O THApOIU3E CoNeit

1.7

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISMHU KPUCTATTHYECKUX
pEmIETOK HEOpraHMYECKHX BELIECTB — METAJJIOB M HEMeTayuioB (rpadura u
ajamasa), CJIOXKHBIX BEIIECTB (XJOpUIa HATpPHsI); MCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTM XHMHUYECKOH peakiuu OT BO3JCHCTBHS pPAa3IMYHBIX (HAKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JUCCOLIMALUM  KHCJIOT, IIeJdo4Yedl U coyied  (BO3MOXXHO —HCIIOJIb30BAaHUE
BUJEOMATEPUAJIOB); IPOBEJEHUE OIBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHMs peakluil HOHHOTro oOMeHa (0oOpa3oBaHME OCajlKa, BbIIEJICHUE ra3a,
o0pa3oBaHUE BOJIbI); OMBITOB, HIITIOCTPUPYIOIIUX TMPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX pEaKUUi (TOpeHHe, Peakluu Pa3IOKEHHs, COSIUHEHHS);
pacno3HaBaHUE HEOPTraHUYECKHUX BEIIECTB C OMOIIbIO KAYECTBEHHBIX PEaKIuil

Ha MOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamis! 1 ux COCIUHCHUA

2.1

OOmast xapakTepucTuka ranoreHoB. (OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u pu3nueckue CBOWCTBA MPOCTHIX
BELIECTB — TaJOreHoB. XHMMUYECKHME CBOMCTBA Ha IpPUMEpEe  XJopa
(B3aumozeiicTBUe ¢ MeTaulaMu, HEeMETaulaMu, Lieoyamu). XJIOpPOBOJOPOL.

Consanas KHCJI0Ta, XUMHYCCKHUC CBOﬁCTBa, MOJIY4YCHHUEC, IPUMCHCHUC. I[CﬁCTBHC




XJIOpa M XJIOPOBOJOPO/Ia Ha OpPraHU3M uesoBeka. BakHeline XJIOpuasl U UX

HaxO0XXJICHUE B TIPUPOJIC

2.2

OOmast xapaktepucTuka 35eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKkTepHbIe cTeneHHn okucieHus. CTpoeHne u pU3NIecKue CBOHCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIIHBIE MOJIU(PUKAIIIH
KHCIIOpOZla U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOAOpO, CTpOECHHE,
¢usnyeckue M XuMHUecKue cBoWcTBa. OKCHABI Cepbl Kak IpeICTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHasi KHcoTa, (PU3MYecKrue U XUMHUYECKHEe CBOWCTBA
(obmmMe Kak MpeacTaBUTENs Kiacca KUCIOT U crenudpudeckue). XuMUYecKue
peakuuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOMy4YeHHs CEepHOU
kucnothl. Ilpumenenue. Conu cepHOW KHUCIIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. HaxoxxneHnue cepbl U €€ COEAMHEHHMH B MpHpoje. XUMHUECKOe
3arps3HEHUE OKPYXKAIOMIEH CPeIbl COCTMHEHHUSIMU CEPhl (KUCIOTHBIE OXKIH,

3arpsA3HCHHUC BO31yXa U BOJIOéMOB), CIIOCOOEBI €T0 MMpCaOTBPALICHUA

2.3

OOmast xapakTepucTuka 3jJeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIIEHUS. A30T, pacCIIpOCTPAaHEHUE B IIPUPOJIE,
¢u3nyeckre U XUMHU4Yeckue cBoiicTBa. KpyroBopor a3zora B npupoje. AMMHAK,
ero (usmyeckre M XMMHUYECKHUE CBOWCTBA, MOJydyeHUEe U npumeHenue. Comau
aMMOHMS, UX (U3MYECKHUEe M XUMHYECKHE CBOICTBa, MpPHUMEHEHUE.
KauecTBeHHas peakiys Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ IMOIydeHue,
¢bu3mveckue M XUMHUYECKHE CBOMCTBa (OOIME Kak MPEICTaBUTENs Kjacca
KUCJIOT U crenududeckue). Mcronb3oBaHne HUTPATOB M COJICM aMMOHHS B
KauecTBEe MHUHEpaJIbHBIX yH0OpeHui. XUMHUYECKOoe 3arps3HeHHE OKpYyKarolen
Cpellbl COEUHEHUSIMH a30Ta (KUCIOTHBIE OKIH, 3arpA3HEHUE BO3/1yXa, TOYUBbI

1 BOJIOEMOB)

2.4

®docdop, amnorpornHsle Mogudukanuu dochopa, GU3HIECKUE U XUMUUYECKHE
ceorictBa. Oxcupn dochopa(V) u dochopuas kuciora, Qusnyeckue u
XMMHYECKHE CBOWCTBA, moiydeHue. Vcmonmp3oBanue ¢ocdaroB B KadecTBe

MUHEPAJIbHBIX YA0OpEHUI

2.5

OOmast xapaktepucTuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpOCHHS
aTOMOB, XapaKTepHBIE CTENEHM OKUCJIECHUA. YTIIIEpOA, AaJUIOTPOIHBIE
Moau(UKAIINKN, PACTIPOCTPAHEHHE B MpHpOJe, (PUINYSCKUE UM XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B npupoje. OKcuabl yriepoja,
ux (U3MYeCKHe M XMUMHUYECKHE CBOWMCTBA, NEHCTBHE HA JKUBBIE OPraHU3MBI,

IMOJIYYCHHUE U MPUMCHCHUC. DKOJIOTHYECKHE HpO6J’ICMI>I, CBsI3aHHBIC C OKCHIOM




yrinepona(IV); rumote3a ri00aqbHOTO TOTEIJICHUS KJIMMaTa; IMMapHUKOBBIN
adpdexr. YrompHas kuciaora U €€ ConM, uX (DUINYECKHUE W XUMUUYECKHUE
CBOICTBa, TOJydeHUE W TpUMeHeHue. KadecTBeHHass peakius Ha KapOoHaT-
noHbl. Vcronb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIINIICHHOCTH H

CEJILCKOM XO3SIMCTBE

2.6

HepBOHa‘{aHBHBIe IOHATHS 00 OpTraHN4YCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, OTaH, OJTWICH, alCTWIICH, 3TAaHOJI, T[JIMLOCPHUH, YKCYCHas
KI/ICJ'IOTa). HNx coctaB M XMMHYECKOE CTPOCHHUC. IlonsTne o0 OHMOIOTHMYECKU
BAXXHBIX BCIICCTBAX: XHUpaxX, 6en1<ax, Yri€Bogax — W HX pOJId B XKHU3HHU
YCJIO0BCKa. MaTepI/IaJ'IBHOG CANHCTBO OpPraHNYCCKUX HW HEOPTaHUYCCKUX

COETMHEHUN

2.7

KpemHuuii, ero ¢usnueckue M XMMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumenenne. CoenHeHHUs KpeMHUs B mpupojae. OOmme mpeacraBieHus o0
okcuze kpeMHus(IV) n kpemuueBoii kucnore. CUIIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TPOMBIIIICHHOCTU. BaxkHeHIIMe CTpOUTEIbHbIE MaTePUaIbI:
KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, kene300eToH. I[IpoGiembl GezomacHOro

HCIIOJIb30BaHHA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCCI[HGBHOﬁ KU3HHU

2.8

XUMHUYECKUI HKCHEPUMEHT: HM3ydeHHE O0pa3lloB HEOPraHUYECKUX BEILECTB,
CBOWCTB COJITHOM KHUCJIOTBI, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPHUI-
HMOHBl M HAOJIOJEHHE IPHU3HAKOB HX IPOTEKAHUs; OIBITHI, OTpaXKaAIOLIUE
¢u3nyecKre U XMMUYECKUE CBOMCTBA TaJIOT€HOB U MX COEIUHEHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEpPHANIOB); O3HAKOMJIEHHE C OOpa3lamMu XJIOpHUIOB
(raoreHuIoB); O3HAKOMJICHHME C OO0pa3lamMu cepbl W €€ COCIMHCHUSMU
(BO3MOKHO  HCIOJB30BAaHUE BHJEOMATEpUAJIOB); HAOJIOJIEHUE IIpolecca
o0yrIMBaHUs caxapa IMoj JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI;
U3yuyeHHe XMMUYECKHX CBOICTB pa30aBICHHOM CEpHOM KUCIIOTHI, MPOBEJACHUE
KayeCTBEHHOW peaklMu Ha Ccyabpar-uoH U HaONIoJeHHe IMpHu3Haka eé
MIPOTEKaHMs; O3HAKOMJIEHHE ¢ (PU3NYECKMMHU CBOIMCTBaMu a30Ta, Gpochopa u ux
COEMHEHUN (BO3MOXKHO HCIOJb30BAHME BHUAEOMATEPHANIOB), OOpa3LaMu
a30THBIX U (HOCcOpPHBIX yHOOpEeHMI; OdydYeHue, coOupaHue, pacno3HaBaHUe U
U3Y4YCHHE CBOMCTB aMMHUaKa; IPOBEJICHUE KAYCCTBCHHBIX PEaKUMi Ha HMOH
aMMOHUs U (QochaT-MOH M HU3y4eHUE [PU3HAKOB MX IPOTEKaHUs,
B3aMMOJICHCTBUE KOHUEHTPUPOBAHHON a30THOM KHCIOTHI C MEJbIO (BO3MOYXHO
UCIIOJIb30BAaHNE BHJIEOMATEPUANIOB); H3YYEHHE MOJENeH KPUCTANINYECKUX
peméTok anmasza, Trpadura, (Qy/uIepeHa; O3HAKOMIIEHHE C TPOIECCOM

azcopOLMU PacTBOPEHHBIX BELIECTB AKTHBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM




MPOTHBOTa3a; MOJYYCHUE, COOMpaHUe, paclo3HaBaHWE W HW3YyYCHHE CBOWCTB
VIJIEKUCIIOTO Ta3a; NPOBEIECHHE KAYeCTBCHHBIX peaKIWid Ha KapOOHAT- W
CIJIMKAT-UOHBl M W3yYeHHE NPHU3HAKOB MX TPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CHUIIMKATHON NMPOMBIIUIEHHOCTH; PEIIEHUE YKCIePUMEHTAIbHBIX

3aJ1a4 110 TeMe «BajkHenIne HeMETAJJIbI U UX COETUHEHUS))

MeTamisl 1 UX COSIUHEHUS

3.1

OO01mmas XxapakTepuCTUKa XUMHUYECKUX IJIEMEHTOB — METAJUIOB HA OCHOBAHUU HX
nojnoxkenuss B llepuomnueckor cucrteMe XUMHUYECKUX 3iiemeHToB .M.
MenaeneeBa u cTpoeHusi aToMOB. CTpoeHHE MeTallJIOB. MeTalinueckas CBsi3b U
METAJUIMYECKass KPUCTAUIMYECKass PpemETKa. DIJIEKTPOXUMHUYECKUN  Psij

HanpsHKEHUA METaJIOB

3.2

dusnyeckrue U XUMHUYECKUEe CBOMCTBa MeTayuioB. O0muMe crnocoObl NOIy4eHUs
MeTa/uioB. [IoHATHE O KOPPO3HH METAJUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, Yyr'yH, JIOPaJOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6LITy U [MPOMBIIIJICHHOCTH

3.3

lenouynsie MeTayuibl: MolokeHue B Ilepuonnyeckoil cucteMe XMUMHUYECKHUX
sanementoB [I.V. MenneneeBa; cTpoeHHe MX aTOMOB; HaXOXJICHHUE B MPUPO/IE.
duznyueckre 1 XUMHUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kaynsi). OKCUIBI U
TUAPOKCHUABbI HATpUA MW KaJlui. HpI/IMeHCHI/IG IICJIOYHBIX MCTAJJIOB U HX

COEIMHEHUN

3.4

IllenoyHo3eMeNbHBIE  METAJIbl  MarHui W KaJbllMH: TMOJIOKEHUE B
Ilepunonnueckoii cucreme xumudeckux anemeHToB J[.J1. Menneneesa; ctpoeHue
UX aTOMOB; HaXOXJAcHUE B npupoae. PuU3nyeckrue U XUMHUYECKHE CBOMCTBA
MarHus W Kajaplus. Bakneimme coelMHEHUs KanblLMsg (OKCHI, THAPOKCHL,

cosn). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEHUS

35

AmomMuHuil: nonokeHne B [lepronnyueckoi cucTeEMe XMMHYECKUX SJIEMEHTOB
J.. MeHneneeBa; CTpOCHHE aTOMa; HaXOXXAEHUE B npupoae. OPuznveckue u
XUMHYECKHE CBOMCTBA aTFOMUHUA. AM(OTEPHBIE CBOWCTBA OKCHJIA ¥ THAPOKCHIA

AJIFOMUHUS

3.6

Keneso: nonoxenue B [lepuoandeckoit cucreme xumuueckux snementos J1.1.
MenneneeBa; CTpOECHHE aTOMa; HAXOXKICHUE B npupone. DPuU3HMYECKUE U
XUMHUYECKHE CBOMCTBa >kene3a. Oxcuabl, ruapokcuanl u conu xkenesa(ll) u

xene3a(lll), ux cocras, CBOWCTBA U MOJYICHHUE

3.7

XUMUYeCKUH OKCIICPUMCHT: O3HAKOMJICHUEC C o6pa3uaMH MCTAJIJIOB U CILIIaBOB,

uX (U3NYECKUMHU CBOWCTBAMH; W3YUYEHHE pE3yJIbTaTOB KOPPO3UU METAlJIOB




(BO3MOXHO WCIIOJTh30BaHUE BHJICOMAaTEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KaJIbUA W HATpusS C BOJOW  (BO3MOXKHO
HCIIOJIb30BaHNE BUAEOMATEPUAJIOB); HCCIIEOBAaHUE CBOMCTB >KECTKON BOIbBI;
mpolecca TOpeHMsl JKele3a B KUCIOpoJe (BO3MOXKHO — HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAYEeCTBEHHBIX PEaKIMii Ha WOHBI
(marHus, kanpius, amoMmuHus, nuHka, skenesa(ll) m sxeneza(Ill), menu(Il);
HaOJII0/ICHNE W OMHCAaHKME MPOIECCOB OKPAIIMBAaHUS MJIaMEHH MOHAMHU HATpPHS,
Kamuss W Kamblusg ~ (BO3MOXKHO — HCTOJB30BaHHE  BHJIEOMATEPUAJIOB);
uccienoBaHue amMQpOTEpPHBIX CBOWCTB THAPOKCHAA ANIOMHUHHUSA U THAPOKCHUIA
LIMHKA; pellIeHre IKCIIEPUMEHTAIbHbBIX 3a/1a4 1o TeMe «BaxHeiue MeTanisl 1

UX COCIUHCHUA»

XUMHsI U OKpYIKarollas cpesa

41

HoBble maTepuanbl U TexHonoruu. BemiecTBa U mMaTepuainbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBEKa. XUMHUS U 3J0pOBbE. be3omacHoe HCIOJIb30BAHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBasi moMoIs NpU XUMHYECKHX OXKOTaxX H

OTPaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  TIpaMOTHOCTH.  XHUMHYECKOE  3arpsi3HeHue
okpyxkaromieit cpeast [1/IK. Pons xumMun B pemieHnn SKOJIOTHUYECKHX MPOOIIeM.
[IpupoaHbie UCTOYHUKH YTIEBOAOPOAOB (Yroib, NMPUPOIHBIN ra3, HEe(PTH),

MIPOJYKTHI X TIEpepabOTKH, UX POJIb B OBITY U IPOMBITITICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yYeHHe 00pa3lioB MaTEpHUajIoB (CTEKIIO, CIUIaBbl

METaJJIOB, IOJUMEPHBIE MaTEpUAJIbI)




MPOBEPSIEMBIE HA OI'D IO XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOMI
IPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBAHUSA K MPeAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbLHOM
MPOrpamMMbl OCHOBHOI'0 00111ero 00pazoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TII03HABAaEMOCTH SBJICHUN TNPUPOJbl, TOHUMAaHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHYECKOH HayKH KakK OOJIACTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIed KyabTYpbl W MPaKTHYECKOU
JESTEbHOCTH YEJNOBEKAa B YCIOBHMAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MCCTA XUMUHU CPCIU NAPYIUX €CTCCTBCHHBIX HAYK
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O HAaY4YHbIX MCETOJAaX IMO3HAHHA, B TOM YMCJIC SKCIICPUMCHTAJIBHBIX H
TECOPECTHUCCKUX MCETOAaX HCCICAOBAHHA BCIICCTB W HN3YUCHHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHUCE HUCIIOJIB30BaTh MoACIn  JJIA

00BSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI
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o cthepax mpodhecCHOHATBLHOU NeATEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHKCHUSAX
XMMUYECKOH HAyKH, YTO TO3BOJIHMT OOYYAIOIIUMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoeit Oyayiieii mpodecCHoHaIbHOM IS TeTbHOCTH
U cJenaTh OCO3HAHHBIA BBIOOP XUMHH Kak MPOQUILHOTO MpeaMeTa

IIpU [IEPEXO0/I€ HAa YPOBEHb CPEHET0 00IIEro 00pa3oBaHUs

Brnanenne cucteMoil XMMHUYECKMX 3HAaHUM M yMEHHE IPUMEHSTh

CUCTCMY XUMHUYCCKHUX 3HaHHﬁ, KOTOpasA BKIIKOYACT:

2.1

BOKHEUIIINE XHWMHUUYECKHE TMOHSATHSA: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJAHOPOJHAs] CMECh, OTHOCUTEJIbHbIE aTOMHAasi W MOJEKYIsIpHAs
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MOJIPHBII
00BEM, OKCHJ, KUCJIOTa, OCHOBAaHHE, CONIb (CpeaHssl), XUMHUYECKas
peakuusi, peakuud COCTUHEHUS, PEaKIUH pas3NoKEHUs, peakluu
3aMelleHus, Peakuy OOMEeHa, TEIUIOBOM 3(PQeKT peakuuu, 3K30- U
AHIOTEPMHUUYECKHUE PEaKIMU, PAacTBOp, MAaccoBasi J10JiI XMMHYECKOTO
AJIEMEHTa B COeIMHEHNH, MAacCCOBasl 1OJIs1 ¥ IPOLICHTHASI KOHIIEHTPAIIHS

BELIECTBA B PACTBOPE, SIAPO aTOMA, JJIEKTPOHHBIH CII0M aTOMa, aTOMHast




opbuTanp, paguyc aroma, BaJEHTHOCTb, CTENEHb OKHUCJICHHUS,
XUMHUYECKasl CBS3b, JICKTPOOTPUIIATEIIBHOCTh, TIOJISIPHAS U HETIOJIAPHAs
KOBAJICHTHAsi  CBsI3b, HWOHHAs  CBSI3b, METAJUIMYECKasi  CBS3b,
KpUCTaJIIMUecKass pemérka (aTomMHasl, WOHHAs, MeTajIndyecKas,
MOJIEKYJIIpHAsi), UOH, KaTHOH, aHHOH, 3JIEKTPOJIUT M HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAST JWCCOIMAIMS, pEaKIMd HWOHHOTO OOMeHa,
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  OKUCIUTENb U
BOCCTAHOBUTEb, OKUCJIEHWE M BOCCTAHOBIIEHHE, DJIEKTPOJIU3,
XMMHUYECKOE paBHOBeCHE, OOpaThMble M HeoOpaTHMble peakluH,
CKOpPOCTb XUMHUYECKOM peakuuu, Katanuszatop, IIJIK, kopposus

MCTaJJIOB, CITJIaBBbI

2.2

OCHOBOIIOJIATAIONIUE 3aKOHBl XUMHUHU: 3aKOH COXPAHEHHSI MAacCChl,
nepuonnueckuii  3axkoH JI.MI. MenzaeneeBa, 3aKOH IMOCTOSTHCTBA

COCTaBa, 3aKOH ABOTaPO

2.3

TEOpUU XUMUHU: ATOMHO-MOJICKYJIIpHasi Teopus, Teopus

BHGKTPOHHTHHCCKOﬁ Jucconuanmumn

BJ'IaI[eHI/Ie OCHOBaMM XUMHUYECKOMH I'PaAaMOTHOCTH, BKJIIOanOIHeﬁi
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yMEHUE MPAaBUIIbHO UCIIOJIB30BATh U3YYCHHBIE BELIECTBA U MaTEpUaIbI
(B TOM wumclle MHHEpalbHble YAOOpPEHMs, METaulbl U CIUIABBI,
MPOAYKTHl NEepepadOTKU NPUPOAHBIX HMCTOYHHMKOB YIJIEBOAOPOJIOB
(yrns,, mpupoaHoro rasza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
MPOM3BOJICTBE M IMOHWMAaHHE 3HAYEHHUS >KUPOB, OEJKOB, YIJIEBOIOB
JUISL OpraHu3Ma 4eJI0BEKa; YMEHHUE IIPOrHO3UPOBATh BIUSHUE BEIIECTB

U XUMHUYCCKHUX IMPOHCCCOB Ha OPraHU3M 4YCJIIOBCKA U OKPYKAIOIIYIO

MIPUPOJIHYIO CPETY

3.2

YMCHHUE HUHTCTPUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMHU OPYIrUX

y4eOHBIX TTPEIMETOB

3.3

HaJIMYue OmbITa pabdoThl C Pa3IMYHBIMU MCTOUYHHKAMM HH(pOpMAUU
[0 XMMHUM (Hay4yHass MU Hay4dyHO-TIOMYJISIpHAsl JUTEeparypa, CIOBapH,

CIPaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATDH HH(pOpMaHHIO O BCIICCTBAX, HX
MMPEBpalICHUAX u MMPAKTUICCKOM IIPUMCHCHHUU n YMCHHC

HCIIOJIB30BaTh €€ IJIsd peuiCHus y‘IC6H0-HO3HaBaTCJ'ILHLIX 3azad

BnazerI/Ie OCHOBaMHM ITOHATHHHOIO amnmnapara 1 CHMBOJIHNYCCKOIO

sSA3bIKa XUMHH OJI1 COCTaBJICHUA q)OpMYJ'I HCOPraHNMYCCKHUX BCUICCTB,




YpaBHEHUM  XUMUYECKHMX  pEaKIMi; OCHOBAMH  XUMHYECKOM

nomenkiaatypsl (IUPAC u TpuBHabHOI)

YMeHne OOBACHATH CBS3b IMOJIOKEHHS 31eMeHTa B Ilepuonmveckoit

CUCTCMC C YHCJIOBBIMU XAPAKTCPUCTUKAMHU CTPOCHHUA aATOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsi sijpa, O0OIlee YHCIo
AJNIEKTPOHOB), pACHpPEEICHUEM JJEKTPOHOB IO HSHEPreTUISCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOOB, KATTUS U KATBIHS
[lpencraBienre 0  MEPUOAMYECKOW  3aBUCHMOCTH  CBOWMCTB
XUMHUYECKHUX JJIEMEHTOB (paauyc atoma, 3JIEKTPOOTPHUILIATEIbHOCTS),

6 MPOCTBIX UM CJOXHBIX BELIECTB OT TIOJOXKEHUS JJIEMEHTOB B
[lepmonuueckoit cucreme (B MasbIX TEPUOMAX U  TJABHBIX
MOJICPYTINAX ) U AJIEKTPOHHOT'O CTPOSHUS aToMa

7 YMeHue kiaccu(puImpoBaTh:

7.1 XUMUYECKUE AIIEMEHTBI

7.2 HEOPTraHMYECKHUE BEIIECTBA

7.3 XUMUYECKHUE PEAKITIHI

8 YMeHue onpenensTh:

81 BaJICHTHOCTh W CTCICHb OKHCIICHUS XUMHUYCCKHX JJICMCHTOB, 3apsi

' 1oHa

8.9 BUJ XUMUYECKOW CBSI3M U THUI KPUCTAIIMYECKOW CTPYKTYphI B

' COETMHEHUSIX

8.3 XapakTep cpebl B BOJIHBIX paCTBOPAX BEUIECTB (KUCIOT, OCHOBAHUN)

8.4 OKHCJTUTEh U BOCCTAHOBHUTEIh

9 YMeHne xapakTepu3oBaTh PU3NYECKUE U XUMUYECKUE CBOICTBA:
MPOCTBIX BEMIECTB (KHCIOPOJ, O30H, BOJAOpPOX,  TpaduT, aiamas,

9.1 KpeMHHH, a3oT, docdop, cepa, xiop, HATPHM, Kaaud, MarHuw,
KaJIbIIUN, aTFOMUHUHN, KEJIe30)
CJIOXHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX pPacTBOpOB (BOAa,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPON, OKCHIbI U THUIPOKCHUIBI

92 metamoB [-IIA rpynmn, amtomunus, menu (II), uunka, xeneza (II u

' III), oxcunsr yraepoaa (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepor (IV u VI), cepuucras, cepHasi, a30THUCTasi, a30THas,
dbocdhopnas, yroapHas, KpEMHUEBAsI KUCIIOTA U UX COJIH)

9.3 MPOTHO3UPOBATh W XapaKTepU30BaTh  CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUS, IPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTD IIPOTCKaHUA XUMHUYCCKUX

HpeBpaIIIeHI/Iﬁ B pa3JIMYHBIX YCJIOBHAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHMS PEaKLIUM, B

10
TOM YHCIIE:
10.1 peaxiuii HFOHHOTO OOMeHa
10.2 OKHUCITUTETbHO-BOCCTAHOBUTENBHBIX PEaKIIHiA
103 WUTIOCTPUPYIOIIMX ~ XUMUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOITBEPIKIAIOIINX TCHETHYCCKYIO B3aMMOCBSI3b MKy HUIMHU
11 YMeHue BIYUCIATh (IPOBOJUTH PacUEThl):
111 OTHOCHUTEIIBHYIO MOJIEKYISIDHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA B COSMHEHUT
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 MacCy, 00bEM ra30B
114 [0 YpPaBHCHHSM XHMHYSCKUX PEaKIHA M HAXOIUTh KOJIUYECCTBO
' BEIeCTBa, 00BEM M MacCy peareHTOB WM MPOYKTOB PEAKIIHH
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJaMH  HAY4YHOro  TMO3HaHus (HabmoaeHue,
191 U3MEpEHUE, IKCTIEPUMEHT, MOICTTUPOBAHUE) TIPH U3YyUCHHUH BEIIECTB U
. XUMHUYECKUX SIBICHUH; yMeHue cQopMynupoBaTh MpodieMy W
MIPEJITIOKUTH ITYTH €€ pelIeHUs
129 0e30macHOil pabOThl € XUMHYECKHMMH BEIECTBAMHU, XHUMHUYECKON
' MOCY/I0¥ 1 TaO0OpaTOPHBIM 000PYIOBaHHUEM
MpaBUJIaMU O€30TIACHOTO OOpAIEHUS C BEIIECTBAMHU, UCTIONB3YEeMbIMU
B TIOBCETHEBHOW XKU3HU, TIPABUIIAMU TTOBEJCHUS B IIENIAX COCPEKCHUS
123 3JI0pOBbsI M OKPY>KAlOIIEW MPUPOAHON Cpelbl; MOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBILIEHUSI W MPEJOTBPALICHHS] UX BPEIHOTO
BO3IEHCTBUS
13 Hanuume mpakTuyecKux HaBBHIKOB IUIAHUPOBAHHS M OCYIIECTBICHUS
CJIEIYIOIIUX XUMUYECKUX IKCTIEPUMEHTOB:
131 W3YYCHUE W ONMHCaHue (PU3UIECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHHE

C (bl/l?,I/ILIeCKI/IMI/I n XUMHUYCCKHUMHU SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS XMMUUYECKUX PEaKIUN

13.2

U3yUYeHHE CIIOCOOO0B pa3eiCHHs CMeCce

133

NOJTy4eHHE KUCIIOpOAAa M M3Y4EHHE €ro CBOWCTB; IOJIy4EHHE
BOJOPOJA U U3yYEHHUE €TI0 CBOMCTB; MOJYyUYEHHUE YIJIEKUCIIOIO ra3a u

HU3YUCHUC €TO CBOﬁCTB; IMOJIY4CHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHME PAcTBOPOB C ONPEAEIEHHONM MaccoBOW Aoyel

paCTBopéHHOFO BCIICCTBA

13.5

pUMEHEHHE WHJIUKaTOPOB (;makmyeca, METHJIOpaHkKa u
dbenondranenna) ans ompenereHUs XapakTepa Cpelbl B pacTBOpax

KUCJIOT U LIEJI0Yen

13.6

HUCCIICAOBAHHUEC MW OIIMCAHUC CBOICTB HCOPTraHNYCCKUX BCHICCTB
PAa3JINIHBIX KJIACCOB; U3YUCHUC B321HMO,II€I>1CTBH$I KHUCJIOT C ME€TaJlllaMH,
OKCHJaMH MCTAJlJIIOB, pPacCTBOPpUMBIMU n HCPaCTBOPHUMBIMU
OCHOBAaHHAMH, COJIAMU; TIOJIYYCHHUEC HEPACTBOPUMBIX OCHOBaHI/IfI;
BBITCCHCHHUC OoHOTO MCTAJUIa JApyruM M3  pPACTBOpa  COJIH;
HCCICOOBAHUC aM(bOTepHBIX CBOICTB T'MAPOKCHUIOB QAJIOMHUHUA H

IMUHKA

13.7

pelieHne IKCIEPUMEHTANBHBIX 3a7a4 110 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKHUX COCTUHEHUI), «INEeKTPONIUTHYECKAS
auccomuanmsay; «BakHeWmne HEMETAIBI M HUX COCTUHEHHSY,

«BaxHelime MeTaibl 1 MX COSTUHEHU

13.8

XUMHUYECKHE  OKCIICPUMEHTHI,  WUIIOCTPUPYIOLIUE  MPU3HAKH
MPOTEKaHUsl PeaKIMii MOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIMH Ha
NPUCYTCTBYIONIME B BOJTHBIX PAcCTBOPAax HOHBI: XJIOPHI-, OpOMUI-,
wonua-, cyaedar-, docdar-, kapOOHAT-, CHIUKAT-aHHOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJIbIUs, aTFOMUHHSA,

xenesa (2+) uxkenesa (3+), meau (2+), nmuHKa
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VYMenue:

141

NpPE/ICTABIATh  PE3yIbTaThl JKCIIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeabCTB, IpaUKOB M TAaONUI U BBIABIATH SMIUPUYECKHE

3aKOHOMEPHOCTU

14.2

YCTaHABIIMBATh CBA3U MEX]Y pealbHO HaOII0JaeMbIMU XUMUYECKIMHU
SIBJICHUSIMU U TIPOIIECCAMHU, TPOUCXOSIIUMU B MAaKpO- U MUKPOMUDE,

00BSICHATH IPUUYUHBI MHOTOOOpa3us BEIIECTB




HEPEYEHD JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3J1IeMEHT COACPAKAHUS
1 IlepBoHa4aIbHbIE XUMUUECKHUE TIOHATHS
11 Yuctele BemecTBa U cMecu. CocoObl pa3aeneHus cMecei
12 ATOMBI W MONEKYNbl. XHUMHUYECKHE d3IeMEHThl. CHMBOJIBI XUMHYECKUX
' 31eMeHTOB. [IpocThie 1 Cl0XKHbIE BellecTBa.
13 Xumuueckas popmysna. BareHTHOCT aTOMOB XMMUYECKUX 3JIeMeHTOB. CTEeTICHb
' OKHCIIEHUS
3aKOH TOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAas aToMHas Macca.
14 OTtHOCuTENbHAs MOJIEKYJISIpHAst Macca. MaccoBast 407151 XUMHUYECKOTO 3JIEMEHTA
B COEJIMHEHUU
15 KonnyectBo BemectBa. Monb. Monsipuas macca. MossipHbelii 00bEM Ta3oB.
' B3anMocBA3b KOIMYECTBA, MacChl M YUCIA CTPYKTYPHBIX €UHUL] BEIIECTBA
16 @u3znyueckre U XMMHUYECKHUE SIBICHMs. XMMHUYECKass peakuus U e€ MpHU3HAKU.
' 3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYECKUE YPABHEHUS
5 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKHX SJIEMEHTOB
J .. Menneneesa. CTpoeHue aToMoB
Ilepnonnueckuii 3akoH. [lepruoauyeckas cuctemMa XMMUYECKUX 3JIeMeHTOB JI.1.
2.1 Menpneneesa. [lepuonst u rpynmsl. OU3HYECKHN CMBICIT OPSAKOBOIO HOMEPA,
HOMEPOB MEpUOa U TPYIIbI IEMEHTA
Crpoenne atroMoB. CocTaB aTOMHBIX siaep. M3otomnbl. DnekTpoHsl. CTpoeHHe
2.2 MEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHYECKHUX DJIEMEHTOB
[Tepuonnueckoii cucremsl .. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEepUOAOB, Kaylus, Kaiuplus (paguyca aToOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METANIMYECKUX W HEMETAJNIMYECKMX CBOMCTB) M MX COEJUMHEHUN B
COOTBETCTBUM C IIOJIO)KEHHEM »3jeMeHTOB B llepuonnueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 Crtpoenue BelecTsa
Xumunueckass cBsi3b. KoBasneHTHast (MonsipHass U HEMOJSIpHAsi)  CBA3b.
3.1 DNEeKTPOOTPULIATETLHOCTh XUMHUYECKMX  2JeMeHToB.  VoHHas  CBA3b.

Merainueckas CBI3b




3.2

Tumpl KpUCTAIMUECKUX PEMIETOK (aTOMHas, MOHHAs, MeTaJUTMYecKasi),
3aBUCHMOCTH CBOMCTB BEIlIECTBAa OT THUIA KPUCTAUIMYECKOW pEIIETKH U BUAA

XUMHYECKON CBA3U

Baxnelimue mnpencraBuTeNn HEOPraHMYECKHMX BemlecTB. Hemeramnsl u uX

COCAMHCHUA. MeTtamisl U UX COCAMHCHUA

41

Knaccudukanms u HOMEHKJIATypa HEOPraHHMYECKUX COCJAMHEHHM: OKCHIOB
(coneoOpazyromue: OCHOBHBIE, KHUCIIOTHEIE, am(poTepHbIC) u
Hecosieo0pasyrole; OCHOBaHUM (IIETOYM W HEPACTBOPUMBIC OCHOBAHHS);
KUCJIOT  (KHCJIOPOJACOJACpKAINE ©  OECKUCIOPOIHbIC, OJHOOCHOBHBIC U

MHOTOOCHOBHBIE); COJICH (CPETHUX U KUCIIBIX )

4.2

®u3nyecKue M XHMHYECKHME CBOMCTBA MPOCTHIX  BEHIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHs

4.3

du3nyeckue U XUMHYECKHE CBOMNCTBa MMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpusd, Kajvusd, Marovugd W KaJjiblius, aJIlOMUHUA, KEJIC3a. QHCKTpOXI/IMI/I‘-ICCKI/Iﬁ

pAax HaprDKCHI/II\/'I METAJIJIOB

44

du3nyeckue ¥ XUMHYECKHE CBOMCTBA BOAOPOIHBIX CoeI[I/IHeHI/Iﬁ HCMCTAJIJIOB:

XJIOPOBOIOPO/IA, CEPOBOIOPO/Ia, AMMHAKA

45

dusnveckue U XMMHUYECKUE CBOWCTBAa OKCUIOB HemertayuioB: cepsl (IV, VI),
azora(Il, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuusa(IV). [onyuenue

OKCHUJ0B HCEMECTAJIJIOB

4.6

Xumnueckue cpoiictBa okcuaoB: MetaiioB |A-IIA rpynn, uunka, menu(Il) u

xene3a(1l, 11). [Tonyyenne okcumoB MeTamoB

4.7

XUMHYeCKHe CBOMCTBA OCHOBAHUN M aM(OTEPHBIX THIPOKCHIIOB (Ha MpUMeEpe
TUIPOKCUIOB ~ QJIFOMMHHMS, JKene3a, LuHKa). [lomydyeHue ocHOBaHMI U

aM(OTEpPHBIX TUAPOKCHUIIOB

4.8

OO1me XUMHUYECKUEe CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOH, CEpOBOJIOPOIHOM,
CEepPHHCTOH, cepHOW, a30THOW, (ochopHOH, KpemMHHEBOH, yroiapbHOU. OcobObie
XUMUYECKHE CBOMCTBA KOHILEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

HonyquI/Ie KHCJIOT

49

OOure XxumMuueckre cBOMCTBa cpeHux coieil. [lonydyenue coneit

4.10

HOJ'Iy‘ICHI/Ie, COGI/IpaHI/IC, pacCiio3HaBaHUC BOAOpPOJa, KHUCIIOpOIdd, aMMMHaAKa,

YIIIEKHUCIIOTO Ta3a B J1a00paToOpun

411

[Tomyyenne amMMmmaka, CEpHOM M a30THOM KHCIJIOT B MPOMBIIUICHHOCTH. O01ue

CIIOCOOBI MOJTyYEHUs METAJIOB




412

I'eneTnueckas cBA3b MCKIY KilaCCaMH HEOPraHNMYCCKUX COG,Z[I/IHGHI/II\/'I

XUMUYECKUE PEaKLIUH

5.1

Knaccugukanus XuMUuecKux peakiuil Mo pa3JnyHbIM MIPU3HAKAM: 10 YUCIY U
COCTaBy YYaCTBYIOIIUX B PEaKIMM BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX 3JIEMEHTOB

5.2

TennoBo# >3pPeKT XUMUUYECKON peaKlnu, TePMOXUMHUYECKHE YpaBHEHUS. DK30-

U OHOOTCPMUYICCKHUC PCAKIINU. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

5.3

OKHCIUTEITEHOBOCCTAHOBUTEILHBIC pEeaKunu. OxuciuTe 1 BOCCTAHOBHUTEIIH.
Hpoueccm OKHCIICHUA n BOCCTAaHOBJICHUA. 9JI€KTpOHHLII71 Oananc

OKHCJIIUTEILHOBOCCTAHOBUTEILHOM peaKkumn

5.4

Teopust a5ekTponuTHYECKON nucconuanui. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U

HEDJICKTPOJIUTHI. CuiibHBIE U c1a0bIe OJICKTPOJIUTHI. CremneHb Jucconuanmn

5.5

Peakniuu MOHHOTO oOmeHa. YcioBus IMPOTCKAHUA peaKuHﬁ HMOHHOT'O 06MCHa,

IIOJIHBIC 1 COKpaH_[éHHBIC HOHHBIC YPABHCHHA peaKuHﬁ

XuMHus ¥ OKpyKaromias cpena

6.1

BemectBa m Marepuanbsl B TOBCEIHEBHOM KHU3HU 4esoBeka. be3omacHoe
MCIIOJIb30BaHUE BEIECTB M XMUMHUYECKHMX peakuuil B jgaboparopuu U OBITY.

HepBa;I IMoMOIIb IMPU XUMHUYCCKUX OKOrax U OTpaBJICHUAX

6.2

XUMHYECKOEe 3arpsi3HEHHE  OKpyXKaromied  cpeabl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBHI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBpPAIICHUS
[Ipenenbnas pomyctumass konueHtpauus BemiecTB (IIJIK). Pomp xumuum B
pEIIeHUH DJKOJOTHYECKHX MpodieM. YcCuieHue MNapHUKOBOTO dddekTa,

pPaspymicHUeC 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCJUHEHUH B
OBITY, MeIUIMHE, NPOMBIIUIEHHOCTH MU CelbCcKoM xo3ssiictBe. Ilpumenenue
METaJJIOB M CIUIaBOB (CTajlb, YYryH, IIOPAJIIOMUHMNA, OpoH3a) B OBITY U
MPOMBIINIJICHHOCTH HX COGI[I/IHGHHﬁ. ITonsTie o KOppO3ur MCETAJLJIOB, OCHOBHBLIC

CIOCOOBI 3aLUTHI UX OT KOPPO3UHU

6.4

[TpupoaHble WCTOYHHMKU YIJIEBOAOPOAOB (Yrosib, HPUPOAHBIN ra3, HedTh),

MIPOIYKTHI X TIepepaboTku (OEH3MH), UX POJIb B OBITY U MIPOMBITITIEHHOCTH

6.5

HepBOHa‘laHBHHe MOHATHS 00 OpPraHU4YCCKHUX BCHICCTBAX KAK O COCAMHCHHAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, aAICTUJICH, 9TAHOJI, I''TMICPUH, YKCYCHAas KI/ICJ'IOTa).
IToHsTHE O OMOJIOTUYECKH BaXKHBIX BCHICCTBAX: )KUpAX, 66J'IK8.X, Yri€eBoAax — 1 Uux

POJIN B )KU3HU YCTIOBEKA




PacuéTrr:

7.1 1o popMyJiaM XUMHUYECKUX COETUHEHUN
7.2 Macchl (MaccoBOi) J0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM yPaBHEHUSM




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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