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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XMMHM Ha YPOBHE OCHOBHOrO oOOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBAHMM K pe3ylibTaTaM OCBOCHMSI OCHOBHOM
o0pa3oBaTeIbHOM IPOrpaMMBbl OCHOBHOTI'O o01ero o0Opa3oBaHus,
npeactaBieHHbix B @I'OC OO0, a Taxxe Ha ocHOBE (enepaibHON padoueit
OporpaMMbl BOCHUTAHUS M C Y4€TOM KOHIIENIIMM MpErnoAaBaHus y4yeOHOTO
npenMera «XuMus» B 00pa3oBareNbHbIX —opranuzauusax Poccuiickoit
Denepanum.

[Iporpamma mo XuMuM Ia€T NpPECTABICHUE O LIEJAX, OOIIel cTpaTreruu
oOy4eHMs, BOCIHUTAHUS U PA3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOIO
npenMera,  yCTaHaBiIMBaeT  o0si3aTelbHOE  MPEIMETHOE  COJlepXkKaHUE,
npelycMaTpPUBAET paclpeesieHUe €ro Mo KjlaccaM M CTPYKTYpUpPOBaHUE IO
paszenamM M TeMaM MpPOrpaMMbl MO XHUMHUHU, OMNPENEISIeT KOJIUYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh M3YYCHHUS XUMHUU C YU4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKHM Y4eOHOro Ipollecca, BO3PACTHBIX
0COOEHHOCTEW OO0y4YalolIUXCs, OMNpEeeIsIieT BO3MOXHOCTH MpeAaMeTa s
peannzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTenbHON
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro o0pa3oBaHus, a TaKkKe TpeOOBaHUI
K pe3yiapTaTaM OOydYeHHUS XMMHH Ha YPOBHE IeJell H3yuyeHus mnpeaMera u
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATENILHON JAESITEIBHOCTH O0yYarouerocs mo
OCBOCHHIO y4E€OHOTO COJIEPIKAHMS.

3HaHHE XUMHUU CIYXKUT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
00y4aromIerocsi, ero NpeJCTaBICHUN 0 MaTEPUAIbHOM €TMHCTBE MHUPA, BAXKHYIO
pOJb UrparoT HOpMHUPYEMbIE XUMHEH TPECTABICHUS O B3aUMOMPEBPAICHUIX
SHEPTrUU U 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TJI00ATbHBIX
po0JIeM YCTOMYHMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOM,
MUIIEBO U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHUS.

N3yueHnne xumuu:

CIIOCOOCTBYET peaju3alid BO3MOXKHOCTEH JJii CaMOpa3BUTUA U
dbopMupoBaHusi KyJIbTYpbl JWUYHOCTH, €€ oOmed u QyHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHUPOBAHNE MBIILJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4YaroIINXCs, HABBIKOB WX CaMOCTOSTENbHOW y4EeOHOM eATeThHOCTH,
OKCIIEPUMEHTAJLHBIX M HWCCJIEAOBATENLCKUX YMEHHH, HEOOXOIUMBIX KakK B
MTOBCEIHEBHOM XKU3HU, TaK U B TPO(PECCHOHATLHOM NeITeTbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAydHOTO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIAJa HA E€AWHCTBO TPUPOABI M  YEIOBEKa, SBISICTCS
OTBETCTBEHHBIM 3TalloM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOW IPAaMOTHOCTHU
o0yyJarommxcs;

CIIOCcOOCTBYET (HOPMHUPOBAHHIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
HAyYHBIM 3HAHUSAM, K TPUPONE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
HKOJIOTHIECKOE 00pa30oBaHuE 00YyJIArOIITUXCS.

JlanHbie HampaBJIeHUS B OOYYCHUH XUMUU O0ECTICUNBAIOTCS CHEIU(UKON
collepKaHUsl y4eOHOro TpeaAMeTa, KOTOPBIM SIBISETCS TMeNaroru4ecKu
aJanTHPOBAHHBIM OTpaKeHWEM 0a30BOM HayKH XMMHH Ha OTPECIEHHOM 3Tare
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Ier0 00pa3oBaHUs OPUEHTHUPOBAH
HAa OCBOCHHE OOYYAIOIMMMHCS CHCTEMBl TMEPBOHAYAIBHBIX TOHSATUN XUMUH,



OCHOB HEOPTaHWYECKOW XHMHHM U HEKOTOPBIX OTACIBHBIX 3HAUMMBIX MOHSATUM
OpraHUYeCKON XUMHHU.

CrpykTypa coaepkaHus MPOrpaMMbl 10 XUMUU ¢hOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 Moaxoja K €€ uzyuyeHuro. ConepKaHue CKIAAbIBAETCS U3 CUCTEMBI
NOHATUA O XHMHUYECKOM DJIEMEHTE M BEUIECTBE M CHUCTEMBI IOHATHA O
xuMudecko peakiuu. OO€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI IO
NPUHLMITY IOCJIEN0BATEIbHOTO PAa3BUTUSl 3HAHUN HAa OCHOBE TEOPETUYECKHUX
IPEACTaBICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YUEHHS O CTPOECHUHU aTOMa U XMMHYECKOM CBS3U;

— TMpeACTaBICHUN 00 3JIEKTPOJUTUYECKON JIUCCOIMAIMM BEHIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PAcCMaTPUBAIOTCS HAa OCHOBE JMIIUPUYECKHU
MOJTYYEHHBIX U OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEIOBATEIBHO OT
OJTHOTO ypOBHA K JPYroMy, BBIMOJHSAA (PYHKIUM  OOBSCHEHUA W
IPOTHO3UPOBAHUSL CBOMCTB, CTPOEHUS U BO3MOYKHOCTEH MPAKTUYECKOTO
NPUMEHEHHUS U TOJIYYEHHUS U3YYaEMBbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XUMHUU CIOCOOCTBYET (POPMHUPOBAHUIO
NPEACTABICHUA O XHMHUYECKOW COCTABJISIOIICH HAy4HOM KAapTHHBI MHUpa B
JIOTUKE €€ CUCTEMHOM PUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO
U METOJIaM IO3HAaHUS B Hayke. M3yueHne XUMHUU MPOUCXOINUT C MPUBJICUCHUEM
3HAHWM W3 paHee M3YyUYCHHBIX YYEOHBIX MpenaMeToB: «OKpyKaroMMil MHUDY,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiaccy.

[Ipu w3yyeHUM XUMUU TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM  HAyKM Kak  o00JIacTM  COBPEMEHHOTO  €CTECTBO3HAHWUS,
NPaKTUYECKON JEATEIbHOCTH YEIOBEKA M KaK OJHOr0 M3 KOMIIOHEHTOB
MUPOBOM KyJIbTYphl. 3alada y4eOHOro MpeaMeTa COCTOUT B (HDOPMHUPOBAHUH
CHUCTEMBl XUMHYCCKUX 3HAHMM — BaXXHEUIIHNX (PAKTOB, MOHSATHM, 3aKOHOB H
TEOPETUYECKHUX TOJIOKEHUHN, JOCTYNHBIX OOOOIIEHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, si3bIKa HayKH, B MPHOOIICHUN K HAYYHBIM METOJIaM MO3HAHUS MPHU
M3YYEHUU BEIIECTB W XUMHUYECKUX peakiuii, B (HOPMUPOBAHUM U PA3BUTUU
MO3HABATEIFHBIX YMEHUW W WX TPUMEHEHUU B Y4eOHO-TIO3HABATEIHHON U
y4e0HO-UCCIIEIOBATEIBCKON JIESITEIIBHOCTH, OCBOCHHWU MPAaBWI 0E€30MacCHOTO
oOpaleHusl ¢ BEIeCTBaMH B TTIOBCETHEBHOM JKU3HMU.

[Ipn wm3ydeHnn XuUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
BaYKHOE 3HAYCHHE MPUOOPEITN TaKue 1ENH, KaK:

— ¢dopMHpOBAaHWE WHTEUIEKTYyadbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYIHHUUYECTBY, CAMOCTOSTEIIPHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIIOBUSM JKU3HU;

— HampaBJICHHOCTh OOYyYEHUS] HAa CHUCTEMATHYECKOE MPHUOOIIEHUE
O00y4YaroIMXCd K CaMOCTOSITENIbHON MO3HABATEIBHON N1€ATEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (HOPMHUPYIONIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecrnieueHue  yCIIOBHIA, CIIOCOOCTBYIOIINX  MPUOOPETEHUIO
OoOyyYarolMMHUCsL  OMNbITa  Pa3HOOOpa3HOW  AEATENbHOCTH, TO3HAHHUS U
CaMOIO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIINI), WUMEIOIINX
YHHUBEPCAIIBHOE 3HAYEHUE JIJIS PA3JIUYHBIX BUJIOB JAESATEIBHOCTH;

— ¢opmupoBanue o0meH (DYHKIIMOHATLHOH H €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBACHATH U OLECHUBATH SIBJICHUS



OKPY’KaIOIIEro MUpa, UCIOJL3Ysl 3HAHUS M OMNBIT, MOJYYEHHbIE NMPU U3YYECHUU
XUMHUH, TPUMEHATh MX NPH PEIICHHH TPOOJIEM B TIOBCETHEBHOW XU3HH M
TPYJIOBOM JEATEIbHOCTH,

— QopMmupoBaHue y 00ydYarOIIUXCS TYMAHUCTHYECKUX OTHOIICHUMH,
MOHUMAHMS I[EHHOCTH XHWMHMYECKHUX 3HAHUW JUIi BBIPAOOTKU HSKOJOTHYECKH
11e71eCO00pa3HOro TOBEACHHUS B OBITY M TPYJIOBOU JIESITEIBHOCTH B IENSIX
COXPaHEHHS CBOET'O 3/I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJO U
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAHHOMY BbIOOpY Tipoduiass U  HANPaBICHHOCTH
JadbHENIero 00 y4eHusl.

OOmiee YuCI0 4YacoB, OTBEAEHHBIX JUII WM3YyUYCHHMs] XUMHUHU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBanusi, coctariseT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Henentw), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHavabHbIe XUMHYECCKHE TOHATHS

[Ipenmer xumun. Poiab XMMHUM B KU3HU YEITOBEKA. XUMUS B CHCTEME HayK.
Tena u BemecTBa. du3nyeckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BeuecTB. [IoHATHE O MeTOAAaX MO3HAHUS B XUMUU. UHCTHIE BELIECTBA U CMECH.
CniocoObI pa3ziesieHust CMeceil.

ATOMBI U MOJNEKYJIbl. XUMHUYECKHE 3IEMEHThl. CHMBOJIBI XUMHUYECKHX
anemMeHTOB. [IpocThie U ClI0XkKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumuueckast (opmyna. BaleHTHOCT, aTOMOB XMUMHYECKHUX DIIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BewiecTB. (OTHOCHUTENbHAass aTOMHas Macca.
OTHOcuTenpHAs MOJNEKYIsIpHas Macca. MaccoBas 10J11 XMMUYECKOr0 JIEMEHTA
B COCJMHEHHUH.

KonmnuectBo BemectBa. Monb. Morsiprass  Macca.  B3auMocBA3b
KOJIMYECTBA, MAacChl M YHUCIA CTPYKTYPHBIX €IMHUI BellecTBa. Pacy€rsl mo
dbopMynaM XUMHYECKUX COCTUHEHH.

Ou3znueckue M XUMHUYECKHE SBICHHS. XHMHUYECKas peakiuss u €€
NPU3HAKUA. 3aKOH COXPAaHEHUS MacChl BEIIECTB. XHMHUYECKHE YpPABHEHUS.
Knaccuduxanus Xxumudeckux peakiuil (CoequHeHus, pa3ioKeHus, 3aMeIleHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCY/I0H, MpaBuiaMu paboThl B 1abopaTopuu
U npuéMamu oOpaimieHuss ¢ Ja0opaTOPHBIM OOOpYJAOBaHUEM, H3YUYCHHE W
onucaHue (HU3UYECKUX CBOWCTB 0Opa3llOB HEOPTraHWYECKUX BEIECTB,
HabOmoneHne pru3ndeckux (TUIaBlIeHUE BOCKA, TassHUE JIbJIa, paCTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
NpOKAJIMBaHUE MEIHOW TMPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHCIOTOM)
SABJICHUM, HAOMIOJICHWEe M ONHCAHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3noKeHue caxapa, B3auMOJECHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoAEHCTBUE
xernesa ¢ pactBopoM coiu menu (1), n3yuenne crnoco0oB pa3aeieHust CMeceil: C
MOMOIIbI0 ~ MarHurta,  (GUIBTPOBAHWE,  BHIIAPWBAHUE,  JUCTUIUISAINS,
xpomaTtorpadus, MPOBEACHUE OYNCTKU IOBAPEHHOW CONHM, HAOIIOJEHUE U
OMMCAHUE pPE3YJIbTATOB TMPOBEICHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHMS MACChl, CO3JJaHUE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHeiluue npeacTaBuTe/ Il HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 3JieMEHT U MPOCTOe
BemecTBO. Haxoknmenue kuciopoja B mpupoae, (PU3NYECKHe W XUMHUYCCKUE
cBorictBa (peakuuu ropenus). Okcuabl. [Ipumenenue xucnmopona. CrnocoObl
MOJIYYCHHUST KHUCJIOpOAa B JabOpaTOpuM W TPOMBIIUICHHOCTH. KpyroBopot
Kuciopozaa B mpupoae. O30H — aJuIOTpOnHAsS MOAU(PUKAIINS KUCTOPOIA.

TermoBoit A(h(PpexT XUMUIECKON peakiuu, TEPMOXUMUYECKUE YPAaBHECHMUS,
9K30- U SHJOTEPMUYECKHE peakiuu. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3/lyXa, YCWICHHE MapHUKOBOT0 d(hekTa, pazpyiieHne 030HOBOTO CIIOS.

Bongopon — snemeHT m mpoctroe BemecTBO. HaxoxaeHwe Boopoaa B
npuponie, ¢GU3MYECKHME W XHUMHYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOObI
nosryyeHust. Kucmorsl u comnu.

MossipHbiii 00BEM ra3oB. Pacyérsl Mo XUuMHUYECKUM YPaBHEHUSIM.

Odusnyeckne CBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacelilieHHble U HEHACHIIIEHHBIE PAacTBOPHI. PacCTBOPUMOCThH BEILIECTB B BOJIE.



MaccoBast 110151 BelIeCTBA B pacTBOpe. XUMHYECKUE CBOWCTBA BOJIBI.
OcHoBaHus. Poiib pacTBOpOB B IpUPOAE M B KU3HU ueioBeka. KpyroBopor
BOJIbI B PUPO/I€. 3arpsi3sHEHUE MPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOIHBIX
BOJ.

Knaccuduxanus Heoprannyeckux coenuHernit. Oxcuapl. Knaccudukanus
OKCHUJIOB: cojieoOpa3ytoie (OCHOBHBIC, KHUCJIOTHBIE, aM{OTEepHBbIE) W
HecosieoOpasyromue. Homenknarypa oxcugoB. DPu3nueckKMe W XUMUYECKHE
CBOMCTBA OKCUIO0B. [lonyueHne OKCUIoB.

OcHoBanusi. Knaccudukaiusi OCHOBaHM: HIENOYHM M HEPACTBOPUMBIC
ocHoBaHusa. HomeHkiiarypa ocHOBaHU. PU3NYECKHE U XMMHUYECKUE CBOMCTBA
ocHoBaHui. [lonydenrne ocHOBaHM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. @uznyeckue
U XMMHUYECKHE CBOMCTBA KuCIOT. Psan aktuBHOcTH mertayuioB H. H. bekerosa.
[TonyueHue KUcoT.

Comu. Homenkiarypa cosneil. @Pu3nM4YecKue U XHUMHUYECKHUE CBOICTBA
coselt. [lonydenue comnen.

I'eHeTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuueckuit IKCnepumenm:

KAUEeCTBEHHOE OIpEJEICHUE COAECPKaHUS KHUCIOpoJa B  BO3IYXE,
MOJy4YeHHe, COOMpaHue, pacro3HaBaHWE W U3YYEHUE CBOMCTB KHCIOpPOAA,
HAOJIIOICHUE  B3aUMOJICMCTBUS  BEHIECTB C  KHUCIOPOJOM H  YCIOBHS
BO3HUKHOBEHUS W TpEKpalleHus TopeHus (Tokapa), O3HaKOMIICHHE C
oOpa3liaMl OKCHUJIOB M OIMCAaHHUE HX CBOWCTB, IIOJIydyeHHE, COOHMpaHue,
pacno3HaBaHWE M HM3YYCHHE CBOMCTB BOjOopo/a (FOpEHHE), B3aUMOJCUCTBHUE
Bogopoza ¢ okcugom Menu (1) (Bo3MOkKHO UCIIOIB30BaHUE BUAECOMATEPUATIOB),
HaOmoneHne o0pa3lloB BEIIECTB KOJMYECTBOM | MOJIb, UCCIIEIOBAaHUE
OCOOEHHOCTEM pPACTBOPEHHUS BEHIECTB C PA3TUYHONM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOM MAaCCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeETAJIaMU (HATpUEM U KaJbI[UEM)
(BO3MOXXHO UCIOJIb30BaHUE BHUJICOMATEpPUAIOB), HCCIENOBaHUE 00pa3IoB
HEOPTaHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKd MHIWKAaTOPOB B pacTBOpax KHUCIOT H WIEIO0YEH, HN3Yy4YECHUE
B3auMozencTBus okcuaa meau (ll) ¢ pactBopom cepHOM KHUCIOTBHI, KUCIOT C
METAJUIAMU, PEAKIIUN HEUTPAJIU3ALNH, [TI0JYYEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO MeETajula JpPyrMM HW3 PacTBOpa COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33Ja4 M0 Teme «BaXHeWIne Kiacchbl HEOPraHUYECKUX
COCIUHECHUIN.

IHepuognueckuin 3akoH u Ilepuoanyeckass cucreMa XHUMHYECKHX
jiemeHTOB JI. . MenneneeBa. CtpoeHue aToMoB. XUMH4YeCKasi CBS3b.
OKHuCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[TepBbie MOMBITKH KIaCCU(PUKANNN XUMHYECKUX 3JeMeHTOB. [loHsATHE O
IPYINAaX CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE U MIEIOYHO3EMENbHBIE METAIbI,
TaJIOTeHBI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3ylT aMmQOoTepHbIE
OKCHJIbI U TUAPOKCHUIBI.

[Tepnonnueckuii 3akoH. [leppognyeckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
N. W. MenneneeBa. KoporkomepuogHas W JJIMHHONEPUOIHAS (POPMBI
Ilepnognueckorn cucremel xuMmudeckux odneMmeHtoB J[. WM. Menneneesa.
Ileproapl u rpynnbel. OU3HYECKUHA CMBICI MOPSAKOBOIO HOMEpPA, HOMEDPOB
MEPUOJIa U TPYIIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocrtaB aTOMHBIX saep. M30Tombl. OIEKTPOHBI.
CtpoeHme IEKTPOHHBIX 000JIOYEK aTOMOB MEPBhIX 20 XUMHUECKUX IJIEMEHTOB



ITepuonnueckoii cucremsl Jl. 1. MenzaeneeBa. XapakTepuCTUKAa XUMHUUYECKOIO
3JIEMEHTA 10 €ro MoJjiokeHuto B [lepuonnueckou cucreme /1. 1. Menneneesa.
3aKOHOMEPHOCTH W3MEHEHHUs pajJnyca aTOMOB XMMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 TPYIIIAM U IEPUOIAM.
3nauenue Ilepuommueckoro 3axkoHa U Ilepumoanyeckoil CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB JIJIs1 pa3BUTHUSI HAyKu W npakTtuku. [. . Mennaenees —
YUYEHBIN U TPAXKIAHUH.

Xumuueckast cBsi3b. KoBaneHTHast (mojisipHass W HEMOJIApHAsA) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponecchl okucaeHus U BOCCTaHOBIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OOpa3IloB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aMMOECHCTBUE
TUAPOKCUAA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLINM
(ropenue, peakiuu pazoKeHUsI, COSTMHEHUS).

Mestcnpeomemmnule ceasu

Peanuzanusa mMexXnpeaMETHBIX CBSA3EH MPU W3YyUYEHUM XMMUHU B 8 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX
NOHATUWA, TAaK W TIOHATHUW, SIBISIOIIMXCS CUCTEMHBIMH I OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAy4YHBIM (akT, THUIOTe3a,
TEOpHWs, 3aKOH, AaHaIW3, CHUHTE3, KilacCUpUKAIMs, MEePUOIUIHOCTD,
HaOJII0/IeHNE, SKCTIEPUMEHT, MOJICIIMPOBaHUE, U3MEPEHUE, MOJICNb, SIBJICHHE.

dusznka: MaTepusi, aroM, dJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHI,
W30TOIBI, PAJAUOAKTUBHOCTH, MOJIEKYJA, DSJIEKTPUUYECKHUW 3apsii, BELIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSHHE BEIIEeCTBa, Ta3, (PU3MYEecCKue BEIMYWHBI,
€AMHULIBI U3BMEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpPaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKONIAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMUYECKAsI peaKUMs

[Tepronnueckuit 3akoH. [leproanueckas cucTeMa XMUMHYECKHUX 3JIEMEHTOB
1. N. Menneneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHYECKUX JJEMEHTOB IIEPBBIX TPEX IMEPHUOJOB, Kadus, KaJIbLUUSI U UX
COCAMHEHUN B COOTBETCTBUHU C IIOJOXKEHHEM 3JIEMEHTOB B llepuommnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BelecTBa: BUAbI XUMUYECKON CBSI3U. THUIBI KPUCTANIMUECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUNA KPUCTALUIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©  HOMEHKIATypa  HEOPTaHMYECKHMX  BEIIECTB.
XUMHUYECKHE CBOMCTBA BEMIECTB, OTHOCAIIMXCS K pa3IMYHbIM Kilaccam
HEOPraHUYECKHUX COCIMHEHNM, TECHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukarnms XuMUYeCKHX peaknuid MO Pa3jIuvHBIM IMpU3HAKaM (10
YHCIIy ¥ COCTAaBY yYaCTBYIONIUX B PEAKIIMU BEMIECTB, MO TEIIOBOMY (D dekxTy,
0 W3MEHCHHID CTEIEHEH OKHUCIEHUS XUMHUYECKHX  DJIEMEHTOB, IIO
0o0paTUMOCTH, MO YYACTHIO KaTajliu3aropa). IJK30- MU IHIAOTEPMUUYECKUE
peaKunu, TEPMOXUMHUUECKUE YPABHECHUSI.

[TonsitTue o ckopoctu xumMudeckod peakuuu. [loHarne 006 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peaknusx. [loHATHE O TOMOTCHHBIX U



reTeporeHHbix peakuusx. [lonstue o karanuze. [loHsTHE O XMMHUYECKOM
paBHOBecuU. DaKTOPhI, BIUSIONIME HA CKOPOCTh XUMHUYECKOM peaKIuu U
MOJIOKEHUE XUMHUYECKOTO PABHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE — PEAKIMU, JJIEKTPOHHBIM OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM  peakuuu. (COCTaBIEHHME  ypaBHEHHUM
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA C HCIIONB30BAHUEM METO]Ia
AJIIEKTPOHHOI0 OasiaHca.

Teopust ~ PIEKTPOIUTHUYECKOW  JUCCOLUMALMM.  DJIEKTPOJIUTBI U
HEANEeKTponuThl. KaThoHbI, aHMOHBI. MeEXaHU3M JOHCCOLMALMUA BEUIECTB C
pPa3JIMYHBIMU BUAAMU XUMHUUYECKOU cBsi3U. CteneHp nuccounanuu. CUibHbBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIOBHS MNPOTEKAHUS PEAKIM HOHHOTO
oOMEHa, TIOJIHbIE U COKpallléHHbIE MOHHBIE YypaBHEHMs peakuuil. CBoiicTBa
KHUCTIOT, OCHOBaHUI M COJIEM B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHYECKON
nucconuanuy. KauecTBeHHbIE peakliny Ha HOHBL. [IoHsATHE O TUApPONIN3€E COEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHHE C MOJEISMH KPUCTAIIMYECKUX PEIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETaJUIoB (rpadura M ajiMasa), CIOKHBIX BEIEeCTB
(xopuga HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUN
peaknuu  OT  BO3JICUCTBHS  PAa3JIMYHbIX  (PAKTOPOB,  HCCIEIOBaHUE
ANEKTPONPOBOIHOCTA PACTBOPOB BELIECTB, IMPOIECCAa AUCCOLUALNMN KHUCIOT,
iesI0uei u cosneit (BO3MOXKHO UCIIOIB30BaHUE BUIE0 MAaTEPUAIIOB), TPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIINX MPU3HAKUA MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa
(oOpazoBaHue ocaaka, BBIJICJICHHE Tra3a, OOpa30BaHHE BOIBI), OIIBITOB,
WUIIOCTPUPYIOIINX TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIUM
(ropenue, peakimu pa3oXKeHus, COEIMHEHU), pacrio3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 Kauye€CTBEHHBIX PEAKIMi Ha HOHBI,
pelIeHne SKCIIEPUMEHTAIbHbIX 3a]1a4.

HemeTaJibl 1 X COeIMHEHUS

OO6mrast xapakTepucThka TramoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHune u GU3nIecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha MpUMEpEe XJjopa
(B3auMo/€iiCTBHE C MeTajulaMU, HEMETa/llaMu, IienodaMu). XJIIOPOBOAOPO.
ConsgHast KMCI0Ta, XMMHUYECKHE CBOMCTBA, MOJIydyeHHE, MpUMeHeHue. JlelicTBre
XJIOpa W XJIOPOBOAOPOAA HAa OpraHu3M uelioBeKka. BaxkHellve XJIOPUIbl U UX
HaxO0XJICHUE B MPUPO/IE.

O6mass  xapaktepuctuka 23nemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHbIE CTeNeHN okuciieHus. CTpoeHne u puznyeckue
CBOMCTBAa MPOCTBIX BEHIECTB — KHUCIOpPOAAa U  Cepbl. AJUIOTPOIHbBIC
MOIU(UKAIIMKA KUCIOPOIa U cephl. XUMUYECKHE CBOMCTBA cepbl. CepoBOI0pOI,
cTpoeHue, GU3NYECKHEe ¢ XHUMHUYECKHue CBoMcTBA. OKCHIBI Cepbl  Kak
MPEACTaBUTENIN KUCITOTHBIX OKcHaoB. CepHas KHCIIOTa, (QU3WYECKHE U
XUMUYECKUE CBOMCTBa (0OIIME Kak NPEICTaBUTENS Kilacca KUCIOT W
cnenupuyeckne). XuMUIECKHAE PEAKIUH, JISKAIIHE B OCHOBE MPOMBIIIIICHHOTO
crioco0a mosydeHus cepHoil kuciorhbl. [Ipumenenue cepHoil kuciorsl. Conn
CePHOM KHCJIOTBI, Ka4eCTBEHHAS peakuys Ha Cynbdar-uoH. HaxoxneHue cepsl
1 €€ COeAMHEHUN B MpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpebl
COEIMHEHUSAMU Cephbl (KUCIIOTHBIE JTOXKIM, 3arps3HEHUE BO3/lyXa U BOJIOEMOB),
CIOCOOBI €ro MPeAOTBPALLEHUS.

OO6mas xapakrepucTuka 31eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIC CTEMNEHH OKHUCICHUS. A30T, pacnpoCcTpaHEHUE B



npupoje, GU3NIecKue U XMMHIECKUe cBoicTBa. KpyroBopor azora B mpupoe.
AMMHaK, ero pu3ndecKue U XUMUYECKUE CBOMCTBA, TOJyYCHUE U TTPUMEHEHHE.
Comu amMMOHMS, WX (QU3MYECKHE W XUMHUYCCKHE CBOWCTBA, NPHUMCHCHHE.
KauecTBenHast peakuus Ha MOHbI aMMOHUS. A30THasl KUCIIOTa, €€ MOJIy4eHHE,
¢usznueckre M XUMHUYECKHE CBOMCTBa (0OlIME Kak MpeJCTaBUTENsS Kiacca
KUCTIOT M crenuduaeckue). Mcnonp30BaHNEe HUTPATOB W COJICH aMMOHHUS B
KauyeCTBE MUHEPAIbHBIX YA0OpeHUH. XUMHUECKOE 3arpsi3HEHHE OKPYIKaroIllei
Cpellbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JTOXK]IU, 3arPSA3HEHUE BO3/1yXa, [TOYBBI
u BojoéMoB). Docdop, amtorponHbie Mogudukanuu docdopa, pusznueckue u
xumuuyeckue cBorctBa. Oxcua  ¢ochopa (V) u  docdoprHas xkuciora,
dusznueckre 1 XUMHYECKUE CBOMCTBA, noiyueHue. Mcnons3oBanue ¢pocdaToB B
KauyeCTBE MUHEPAIbHBIX yI0OpEHU.

O6miass  xapakrtepuctuka dneMeHToB IVA-rpynmel.  OcobeHHOCTH
CTPOEHUSI aTOMOB, XapaKTE€pPHbIE CTENECHU OKUCIEHUS. YTJEpPOJ, alIOTPOIHbIE
MOJIU(UKALIMY, PACTIPOCTPAHEHHE B TpPHUpPOAE, (DU3UYECKHE M XUMUYECKHE
cBoiicTBa. Ancopbuus. KpyroBopor yriepoaa B mpupozae. Okcuasl yriepoja,
ux (pusnyeckue M XMMHUYECKHME CBOMCTBA, JCHCTBUE HAa >KUBBIE OPraHU3MBI,
MOJTy4Y€HHE U MPUMEHEHHEe. DKOJIOTHUeCKHe MpoOJIeMbl, CBA3aHHBIE C OKCHIIOM
yraepoga (1V), rumore3a rino0aibHOTO MOTEIJICHUS KIKMMaTa, MapHUKOBBIN
abdext. YrompHas kuciaora U €€ conu, UX (U3NUECKHE M XUMHYECKHE
CBOMCTBA, MojyuyeHue W npumeHeHue. KadecTBeHHasi peakiusi Ha KapOOHAT-
uoHbl. Mcronb3oBanue kKapOOHATOB B OBITY, MEAMIIMHE, TPOMBIILIEHHOCTH U
CEJILCKOM XO3SMCTBE.

[lepBoHauanbHble TIOHATHS OO0 OPraHUMYECKUX BEIIECTBaX KaK O
COCIMHEHUAX yriiepona (MeTaH, dTaH, dTWJICH, alleTHJICH, dTaHOJI, TIUICPUH,
yKCyCcHasi KuclioTa). [IpupomHble HWCTOYHHMKH  yrIeBOAOPOAOB  (yroib,
NPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX MepepadoTKu (OCH3MH), UX POJb B OBITY
U MPOMBINIIEHHOCTH. [loHsATHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKHUPAX,
Oenkax, yriaeBojax — M UX POJH B KU3HU YelloBeka. MaTepuanbHOE €IUHCTBO
OpPraHUYECKUX M HEOPTAaHUYECKHUX COCTMHEHUI.

KpemHunii, ero ¢usnueckue ¥ XUMHUYECKHE CBOKCTBA, MOJYYCHHE U
npumeHenue. CoenuHeHuss KpemMHUs B mpupojge. OOmue mpencraBieHus 00
okcujie kpemuus (1V) u kxpemaueBoi kuciaore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBINIJIEHHOCTH. BakHeilme cTpouTenbHbIe MaTepHalIbl: KepaMuUKa,
CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [IpodiiemMpl 6€30mMacHOr0 HCMOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

M3y4yeHHEe O0Opa3l0oB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOMU
KHCIIOTBI, TPOBEICHNE KAY€CTBEHHBIX PEAKITNN Ha XJIOPHI-UOHBI U HAOTIOJICHIE
MPU3HAKOB WX TPOTEKAHMUSI, OIBITHI, OTPAKAIOIINE (PU3HICCKIE U XUMUICCKUE
CBOWCTBA TQJIOTCHOB W WX COCAUWHECHUNW (BO3MOXHO HCTIOJIh30BAaHHE
BHJICOMATEPHUATIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJOTCHUIOB),
O3HaKOMJIEHHE ¢ oOpasmamMu ceppl U €€ COeaUHEHUSIMH (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHAIIOB), HAONIONEHWE TMporlecca OOYTIMBaHUS
caxapa MoOJ JEHUCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTBHI, H3Yy4YEHUE
XUMHYECKMX CBOMCTB  pa30aBJICHHOM CEPHOM  KHCJIOTHI, TMPOBEICHHUE
KAUECTBEHHOW peakuuu Ha cynb(paT-uoH MU HaOMIOJIeHHE MpU3HaKa €€
MPOTEKaHuUs, 03HAKOMJICHHE ¢ (PM3MUECKUMHU CBOWCTBAaMU a30Ta, (pocdopa u ux
COCMHECHMUN (BO3MOXKHO WCIOJIb30BAaHUE BHICOMATEPHATIOB), OOpa3IaMu
a30THBIX M PocPOpHBIX yIOOpeHNUi, TTOTyIeHHE, COONpaHne, paclio3HaBAaHUE U
M3yYCHUE CBOMCTB aMMMaKa, TPOBEICHHWE KAUYEeCTBCHHBIX PEAKIMHA Ha HOH



aMmMmoHusi W (docdaT-uOH W U3yYEHHWE TPU3HAKOB UX IPOTEKAHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJACOMATEPHAIOB), HW3YYE€HUE MOJCIeH KPUCTALIHYECKUX
pemérok anmasa, rpadura, QyiepeHa, O3HAKOMJIEHHE C IPOIIECCOM
a7IcopOlIMM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MPOTHBOTa3a, MOJydYeHUe, COOMpaHue, paclo3HaBaHWE U HM3Y4YCHUE CBOMCTB
YIJIEKUCIIOTO Ta3a, IPOBEACHHWE KA4YeCTBEHHBIX pEAaKIMA Ha KapOOHAT W
CUJIMKAT-UOHbl M UW3yYCHUE TMPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEH CWIMKATHOM MPOMBIIUIEHHOCTHU, PEIIEHUE AKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelme HeMETaIIIbl U UX COCTUHEHUS.

MeTasuiibl 4 UX COCAMHEHMSI

OOmiass xapakTepUCTUKAa XHUMHUYECKHUX DJJEMEHTOB — METAIOB Ha
OCHOBAHUU MX TOJ0XKeHUs B [leproanueckoil CuCTeMe XUMUYECKUX 2JIEMEHTOB
. . MenneneeBa u ctpoeHus atromMoB. CTpoeHHe MeTaJUIoB. MeTainyeckast
CBSI3b W METAJUIMYECKasi KPUCTALIUYECKAs PEIIETKA. DIEKTPOXUMUYECKUN Pl
HanpsKEHU MeTauioB. PU3MYECKME M XHUMHUYECKUME CBOMCTBA METAJUIOB.
OO6mue cnocoObl MoNy4YeHUs MeTayioB. [loHSATHE O KOPpPO3WHM METaJIOB,
OCHOBHBIE CIOCOOBI 3alMTBl MX OT Koppo3uu. CrutaBbl (CTanb, YYTYH,
JIOPATIFOMUHUN, OpOH3a) U UX MPUMEHEHHUE B OBITY ¥ TIPOMBIIIJICHHOCTH.

[[lenounble  MeTauibl: nonoxkeHue B Ilepuogumueckoit  cucreme
xuMHuueckux 3meMeHToB [. 1. MenpaeneeBa, CTpoeHHE UX aTOMOB, HaX0XJCHUE
B npupojsie. dusznueckue W XUMHUYECKHE CBOMCTBa (Ha MpHUMEpe HATpUs H
Kaus). OKCHAbl UM TUIAPOKCUALI HATpusi U Kanus. II[puMeHeHue NIeI0uHbIX
METaJIOB U UX COCTMHCHUMU.

[[lenoyHO3eMENbHBIE METAUIBI MarHuii W KAJIbLUHUU: IIOJOXKEHUE B
[lepuoguueckont cucreme xumuueckux a3nemeHtoB JI. WM. Menpgeneesa,
CTPOCHHE HMX aTOMOB, HaxoxjaeHue B npupone. Ouzndyecknue u XUMHUYECKHUE
CBOMCTBAa MarHus MW Kaibllus. BaxHeWlne coeauHEeHHs Kajablus (OKCHJ,
TUAPOKCHU], COH). JKECTKOCTD BOJBI M CTIOCOOKI €€ YCTpaHEHHUS.

AmomuHui: nonoxeHue B llepuonnueckoil cucremMe XUMHUYECKHX
snemeHntoB J[. WM. MeHnneneeBa, CTpo€HHME aToma, HAXOXICHUE B MPHUPOJE.
dusnyeckne M XUMUYECKHME CBOWCTBA altOMUHUA. AMGBOTEpHBIE CBOWMCTBA
OKCHJIa U TUIPOKCHUIA ATFOMUHUS.

Kenezo: monoxenue B [leprpoanyeckon cCUCTEME XUMUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa, CTpOEHHE aToMa, HaXOXJIeHUE B npupoje. OPusndueckue u
XUMHUYECKHE CBOMCTBA >kene3za. Okcuabl, THAPOKCUIBI M conu xkeneza () u
xenesa (1), ux cocrtas, cBoiicTBa U MOIyYEHUE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE ¢ oOpaslaMd METaNIOB M CIUIABOB, MX (PHU3UYCCKHMHU
CBOMCTBaMHU, U3YYECHHE pE3yJIbTATOB KOPPO3UHU METAIOB (BO3MOXKHO
HCTOJIb30BaHUE BHICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHUCTBUS OKCHAA
KaJblUsl U HATpUs C BOJOM (BO3MOXXHO HCIIOJIBb30BaHHE BHAECOMATEPHAIOB),
HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI, MPOIIECCA TOPEHHUS JKEJI€3a B KUCIOPOAE
(BO3BMOXHO HCIOJIb30BAaHHWE BHJIEOMATEPHATIOB), MPU3HAKOB IPOTEKAHUS
KAaYECTBEHHBIX PEAKIMI HA HOHBI: MarHusl, KaJablWs, ATIOMUHUS, [MHKA, KeJIe3a
(1) u xemeza (IIl), memu (ll), HaOmromeHWe W ONMHWCAHHWE TIPOIECCOB
OKpallMBaHMs IJIAMEHM HWOHAMM HATpHUs, Kajdusg M KalblUs (BO3MOXHO
WCIIOJIb30BAHUE BHJICOMATEPHAIIOB), HCClIeNOBaHHEe aM(pOTEPHBIX CBOWCTB
TUIPOKCHIA ATIOMUHHS Y TUIPOKCUIA LHMHKA, PEIIEHUE 3KCIIEPUMEHTAJIbHbBIX
3a71a4 Mo TeMe «BakHeHIme METAIbl U UX COCTMHECHUS.

XuMus ¥ OKpyKaKIIada cpeaa



BemecTtBa u Marepuasibl B TOBCEIHEBHOM XM3HU 4eJoBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuid B ObITY. [lepBas momomp npu
XUMHYECKUX 0XKOTaxX M OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPY KaIoIIe cpebl (MpeaenbHas JOmyCTUMast
KoHUEeHTpaus BemectB, pgairee — I[IJIK). Pomp xumMuum B pernieHuun
AKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa30B MAaTEPHUATIOB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJTUMEPHbBIE
MaTepHuaJbl).

Mesxcnpeomemmubnie ceéa3u

Peanuzanmst MeXnpeaMeTHbIX CBSI3€M MPU U3YYEHUU XUMHUHU B 9 Kiacce
OCYHIECTBIISICTCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSTHH, TaK W TOHATUN, SBIAIOIMIMXCS CHUCTEMHBIMU JJIS OTACJIbHBIX
NPEeIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO6muire ecTecCTBEHHO-HAYYHbIC MOHSTHS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIacCuPUKalUsi, TePUOJUIHOCTb, HAOII0EHNE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEpPEHUE, MOJIEb, SIBICHHE, MAapHUKOBBIN
3 deKT, TEXHOIOT U, MaTePUAIbI.

®duzrka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWI,
U30TOIIbI, PATUOAKTUBHOCTh, MOJIEKYNA, AJIEKTPUUECKUHN 3apsij, MPOBOJHUKH,
NOJYIPOBOAHUKH, JUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHO€  COCTOSIHME  BEIIeCTBa, ra3, pacTBOp, PacTBOPUMOCTb,
KpUCTA/NIMYECKass pemETka, CIUIaBbl, (U3UYECKHUE BEITUYUHBI, EIUHUIIBI
U3MEpEeHHs, KOCMUYECKOe TPOCTPAHCTBO, MIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixanue, 6uocdepa, sKOCUCTEMA, MUHEPATbHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpadbl, TOPHBIE TOPOJIHI,
TIOJIC3HBIC HCKOIaeMEbIe, TOTLIIMBO, BOJIHBIC pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBLHIETI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPEe3yJabTAaThl OCBOEHHUS IPOTPaMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHUs JOCTUTAIOTCSA B XO0JI€ OOy4YEHUs XUMHUHU B €AUHCTBE y4eOHOU U
BOCIIUTATEIBHOM  JIESITEIBHOCTM B COOTBETCTBUM C  TPAJUILIMOHHBIMU
POCCUMCKMMHU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH,
MPUHSATHIMUA B OOIIECTBE MpaBWJIaMH W HOPMaMH IOBEICHHUS M CIIOCOOCTBYIOT
mpolieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHS M COLIMAIIM3AIIUK 00 yJarOIIUXCA.

JIndHOCTHBIE ~ pE3yJIbTaThl  OTPAXKalOT TOTOBHOCTH  OOYYarOUIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlMd U
paclIMpeHue OIbITa JIeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTHU:

1) maTpuoTHYECKOT0 BOCIMTAHUS

IIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAWIO, MOHUMAHUS 3HAYCHUS XUMHUYECKOU
HAyKU B )KM3HHU COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BJIAACTh JOCTOBEPHOM
uHDopMalKell O TEepPeaoBBIX JOCTHKCHHUSX M OTKPBITUAX MHPOBOH H
OTCUECTBEHHONW XHMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMIX 00
YCTPOUCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIHTAHUS:

NPEJACTABICHUS O COLUAIBHBIX HOPMax M IpaBWIaAX MEKIUYHOCTHBIX
OTHOIIEHUA B  KOJUIEKTUBE, KOMMYHUKATHBHONW  KOMIIETEHTHOCTU B
OOIIIECTBEHHO ITOJIE3HOM, y4eOHOMCCIIEIOBATEIIBCKONH, TBOPUYECKOW W JAPYTHX
BUJIaX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JIEATCIIbHOCTH
IIPY BBITIOJTHEHUH Y4eOHBIX, TTO3HABATEIbHBIX 3aJ1a4, BBIMOIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3JaHUU  y4YEeOHBIX  IPOEKTOB, CTpEMJICHUSA K
B3aUMOIIOHUMAHMI0O W  B3aUMOIIOMOIIM B  Mpollecce ITOM  yuecOHOM
NEeSITEIbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEJACHHE M TOCTYIKH CBOUX
TOBApUILEH C MO3UIMA HPAaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUN MMOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHMSA

MHUPOBO33PEHYECKHUE MPEACTABICHUS O BEIIECTBE U XUMHYECKON PEAKIIHH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKH U COCTABJIISIOIINE
OCHOBY JIJII TOHMMAaHUS CYIIIHOCTH HAyYHOW KapTUHBI MUpa, IIPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs IPHUPOJbI, B3aUMOCBS3SIX YEIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEeIbHbIE MOTHUBBI, HAIIPaBJICHHbIC HA TOJYY€HHE HOBBIX 3HAHUH
10 XHMHHM, HEOOXOJIWMBIC IS OOBSICHCHHS HAOJI0IaeMbIX IIPOIECCOB H
SIBJICHUM, TTO3HABATEILHON, MH(POPMAIIMOHHON M YUTATENhCKON KYyJIbTYpPHI, B
TOM YHCJIE HABBIKOB CAMOCTOSATEIHHON paboOThl C Y4eOHBIMH TEKCTaMH,
CIIPABOYHOM  JINTEPATypOH, JOCTYHNHBIMH TEXHUYECKHUMHU  CPEICTBAMH
MH(POPMAITMOHHBIX TEXHOJIOTHIL;

MHTEpeC K OOYYEHHIO U TO3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  camM00Opa3oBaHWIO, IPOSKTHOM W  HCCISAOBATEIbLCKOM
NEeSATETbHOCTH, K OCOBHAHHOMY BBIOOpPY HAIPABIECHHOCTH U YPOBHS OOyYEHHUS B
JlaJIbHEHIIIEM;

4) popMHUpOBaHUS KYJILTYPHI 310POBbSI:

OCO3HAHUE LIEHHOCTH J>KU3HW, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIA 00pa3 KM3HHU, OCO3ZHAHWE TMOCIEICTBUN U
HEMIPUATHE BPEAHBIX TNPUBBIYEK (YMOTPEOJICHUS alKOToJisi, HAPKOTHUKOB,



KypeHHUsi), HEOOXOIUMOCTH COOJIFOJIEHUsT MpaBuWi  OE30MACHOCTU  MPH
oOpalieHuy ¢ XMMHUYECKUMH BEIIECTBAaMU B OBITY U peajbHON KU3HU;

5) Tpya0BOro BOCIIMTAHUSI:

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MpOQeccuil U Tpyaa pa3iudyHOro
poJla, yBaXK€HUE K TPYIly U pe3yjbTaTaM TPYIOBOM JEATE€IbHOCTH, B TOM YUCIE
HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO XUMHUU, OCO3HAHHBIA BHIOOD
UHAUBUIYaTbHON  TPaeKTOPUM TNPOAODKEHUST 00pa3oBaHUsi C  YYETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U
NoTpeOHOCTEN, yCHemHoH NpodecCHOHATbHON NEATEeIbHOCTH U Pa3BUTHS
HEOOXOJIMMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThC B MNpodecCHOHATBHOM
cpene;

6) 3KOJIOrM4eCKOro BOCUTAHMA:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPHUPOAEC KaK HMCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TIOHUMAHUE IIEHHOCTHU 370POBOTO
u Oe3ornacHoro o0pasa »HW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U MCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IEHHOCTH COOJIIO/ICHUS
npaBwi 0E€30MacHOrO TMOBENEHUSA MpH paboTe C BEIIeCTBAMH, a TaKXke B
CUTYaIIUSIX, YTPOKAIOIIUX 3/IOPOBbIO U KU3HU JIIOICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOy4YaeMble IPU U3YUYEHUU XUMUH, IS
pelIeHus] 3aJa4, CBSI3aHHBIX C OKpYXalolled NPUPOAHOM Cpemou, s
MOBBIILICHUS YPOBHSI DJKOJIOTMYECKOW KYJIbTYPhl, OCO3HAHUS TJIOOAIBHOTO
XapaKkTepa SKOJOTMYECKHX TMpoOJeM U IMyTed HUX pEelIeHUs MOCPEIACTBOM
METOJ0B XHUMHH, IKOJIOTUYECKOTO MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCSA UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe MeranpeaMeTHBIX PE3YyIbTATOB BBIACISIOT 3HAUYUMBbIC TSI
dbopMUpOBaHUS MHUPOBO33PEHHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUIOTEe3a, (akKT, CHCTeMa, NPOIECC, IKCIEPUMEHT H JpYroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHMM M3 OJTUX TNpeaMeToB  (HOpMHUPOBATH
MPEACTABICEHUE O ILEIOCTHOM HAyYHOM KAapTUHE MHUpPA, U YHUBEpPCAIbHBIC
ydeOHble JeWcTBUS (TIO3HABaTEIbHbIE, KOMMYHHKATUBHBIC, PETYISATHBHBIC),
KOTOpbIe oOecneunBaloT (OPMHPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHHUIO yU€OHOU JIeITeTbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jornueckue AecTBUs:

YMEHHUSI UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] MPU OCBOCHUH
3HAHUM: PACKPHIBATH CMBICT XUMUYECKUX MOHATUN (BBIACISITh UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C IPYTHUMU MOHSITUSIMH ), KCTIOJI30BATh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX ()aKTOB W SBJICHHH, BRIOUPaTh OCHOBAHUS
U KpUTEpUM [JIs KiIacCU(UKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peakIui, yCTaHABIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTaMU
W3Y4YCHUSI, CTPOUTH JIOTUYECKHE PACCYX IEHUS (MHIYKTUBHBIE, JNEAyKTUBHBIE,
10 aHAJIOTHUH), ENaTh BHIBOJbI U 3aKIIOUEHUS;

YMEHHE MPUMEHSATH B MPOLECCE IO3HAHUA TMOHATHUS (MpPEIMETHBIE H
METanpeIMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yEMbIE B
XUMUH, TPeoOpa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XUMUU MOJEIbHBIE
MPEACTABICHUS] — XMMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYecKas (popmya
U ypaBHEHUE XUMHYECKOW pEaKIMU — MPHU PEIICHUH y4eOHO-IO3HABATEIbHbBIX
3aa4, C y4€TOM OTUX MOJEIBHBIX TMPEJACTABICHUN  BBIABISATH U
XapakTepu30BaTh  CYIIECTBEHHbIE NPU3HAKKM HU3YyYaeMbIX OOBEKTOB —



XUMUYECKUX  BEUIECTB M  XMMHYECKUX pEaKUud, BBIBIATH  OOIIME
3aKOHOMEPHOCTH, MNPUYUHHO-CJIEJICTBEHHbIE CBSI3M W IMPOTUBOpEUUs B
U3Yy4aeMbIX MPOLECCaX U SBICHUSIX.

Ba3oBble ucciienoBarejbcKye 1eMCTBUS .

YMEHHE HMCIOJIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXKE€ B KadyecTBE OCHOBBI i (OPMHUPOBAHUSA THUIIOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIECHUM;

NpUOOPETEHHE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMHU W MPOBEICHUIO
YUEHUYECKHX OKCIEPUMEHTOB, YMEHHME HaO0laTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 PE3yNbTaT, POpMyIUpOBaTh 0000IIEHUS
Y BBIBOJBI IO PE3yJbTaTaM IMPOBEIEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIISATh
OTU€T O IIPOJIeTITaHHON padoTe.

PabGora ¢ ungopmanmei:

yMEHHE BbIOMpATh, AHAIM3UPOBATH W HHTEPHPETUPOBATH WH(MOpMAIUIO
pa3NUYHBIX BUAOB U (GOpM TIPEACTABJICHUS, TMOIY4aeMyl0 M3 Pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJIIPHASI JINTEpaTypa XUMHUYECKOIO COJIEpKaHus,
CIpaBOYHBIE TMOcoOus, pecypchl HMHTepHeTa), KpUTHUYECKH OIEHUBATH
POTHUBOPEUYUBYIO ¥ HEIOCTOBEPHYIO HHPOPMALIUIO;

yMEHHUE NMPUMEHATh Pa3jIU4HbIe METOJIbI U 3alIPOCHI MPU MOUCKE U OTOOpE
uHGOpPMAIIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX [JIsl BBITIOJHEHUS
yueOHBIX U MMO3HABATENIbHBIX 3a]1a4 OMPENEeIEHHOr0 TUIIA, TPUOOPETEHUE OTIbITa
B 00JIAaCTH HUCIIOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
OBJIQJICHUE KYJIbTYpOl AKTUBHOI'O MCIIOJIb30BAHUSL PA3JIMYHBIX IMOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpPMY IpeACTaBICHUS
uHGOpMAIIMM U WUTIOCTPUPOBATH peIIacMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamMi, Ipyrumu hopMamu rpaduku U UX KOMOMHAITUSIMU;

YMEHHE HCIIONb30BaTh M AaHAJM3MpOBaThb B Ipolecce ydyeOHOW u
UCCJIEI0BATENBCKON NEeATENbHOCTH uHbOpMaIIIO 0 BIIUSIHUU
OPOMBIIUIEHHOCTH, CEJIbCKOIO XO034iCTBA W TPAHCIOPTa HA COCTOSHHUE
OKpYKaroIIeH MPUPOJHON CPEJIBL.

KoMMyHuKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsI 3a7aBaTh BOIPOCHL (B XoJe aAuanora v (WiaM) JUCKYCCUH) IO
CyHIecTBYy  00CyXknaeMoil Tembl, (OPMYJIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEVIOKEHHOM 3a1a4H;

YMEHHSI TPEICTaBISITh TOJYYEHHBIE PE3YJIbTaThl IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTaX; JAENaTh IPE3CHTALUIO
pE3yNbTAaTOB  BBINOJHEHUS XHMHUYECKOrO0 3KCIepuMeHTa (1adopaTopHOro
OIbITa, 1a00paTOPHOM PabOTHI MO UCCIEIOBAHUIO CBOICTB BELIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHSI Yy4eOHOrO COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MIO3HABATEJIHOM W  HCCIEAOBATEIIbCKOM  JESATENIbBHOCTH IPU  PELICHUH
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3unuii  (oOcykaeHus, OOMEH MHEHMSAMH, «MO3TOBBIE  IITYPMBD»,
KOOpJMHALKA COBMECTHBIX JACHCTBUH, ONPEIECICHHE KPUTEPHUEB IO OLIEHKE
KauyecTBa BBIIIOJIHEHHOM paboThI U Apyrue).

PeryisiTuBHBbIC YHMBeEpPCaJIbHbIe YUeOHbIE 1eliCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONPEAENATh LENU AESTENbHOCTH, MNIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJUPOBATh U MPHU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOKO
JesITeNbHOCTD, BBIOMpPATh Hanbosee 3pGEeKTUBHBIE CIOCOOBI PelIeHUsT YIeOHBIX
Y TMO3HABATENbHBIX 3374, CAMOCTOSITENBHO COCTaBISATH MJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM JEMCTBUM TNPHU BBINOJHEHWHM 33JaHUM C y4ETOM



MOJIYYEHHUS HOBBIX 3HaHUH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysibTaTa 3asBJICHHON LEIU, YMEHUE
UCIIOJIb30BaTh W AHAJIM3UPOBATH KOHTEKCThI, MPEHJIara€Mbleé B YCJIOBUHU
3aJIaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeamMeTHBIX pe3yJNbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO

CoJlep KaHMsl, YCTAaHOBIEHHOTO JaHHOM (enepaibHOM paboyel Mmporpammoi,
BBIJICIISIIOT: OCBOCHHbIE O0YYaIOIMMUCA HAYYHBIE 3HAHUS, YMEHHUS U CIOCOOBI
JNeUCcTBHUH, crenuduyeckre s TpeAMETHOH o0mactTu «XuMHUS», BHUIBI
NEATEIbHOCTA IO TOJYYEHUIO HOBOIO 3HAHWSA, €ro HHTEpIpETalNH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.
K koniy oOydenuss B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e pAacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMUYECKUHN 3JIEMEHT, MPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOMHASI M HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs
U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBas JOJi1 XHMHUYECKOrO »JJIEMEHTa B COEAUHEHMHH,
MOJISIPHBIN 00BEM, OKCH]I, KHCJIOTA, OCHOBaHUE, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCJIECHUS, XUMUYECKash peaKIus,
KJ1accuUKaIus peakiuii: peakiiui COSANHEHUs, PEaKIIuu Pa3I0KEHUs,
peakiMu 3aMelieHusi, peakiuu OOMEHa, 5K30- M DHIO0TEPMHUYECKHE
peakimu, TerioBor 2GGEeKT peakiuu, SApo aToMa, IEKTPOHHBIN CIION
aToMa, aTOMHas OpOuTanb, paJAUyC aToMa, XHUMHUYECKass CBs3b,
MOJISIPHAsT W HEMOJIsIpHAsh KOBAJIEHTHAsl CBSI3b, MOHHAsA CBSA3b, HOH,
KaTUOH, aHUOH, pacTBOp, MaccoBas JoJid BellecTBa (MPOLEHTHAs
KOHIICHTPAIIs) B paCTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWMHMYECKUX IOHATUH U
MPUMEHSTH 3TU NOHATHUS MPU ONMCAHUY BEUIECTB U UX MPEBPAILICHUII;

e HCIIOJNIb30BaTh XMMHYECKYI) CHMBOJIMKY JJISI COCTaBJICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e ONpENENsATh BAJICHTHOCTH aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUAX, CTENEHb OKHUCIEHUSI JJIEMEHTOB B  OWHApHBIX
COCIUHEHUAX, NPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY KIIACCY
COeMHEeHUI o (QopmyliaMm, BUJ XMUMHUYECKOW CBSI3M (KOBAJICHTHAs U
WOHHAs) B HEOPTaHUYECKUX COCTUHECHUSX;

e packpseiBaTh cMmbica llepunonnueckoro 3akona [[. M. Menneneesa:
JEMOHCTPUPOBATh NOHUMAHUE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKUX AJIEMEHTOB OT UX MOJokeHus B [leprnonnueckoil cucreme,
3aKOHOB COXPAHEHUsI MAacCChl BEIIECTB, IMMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHHUS], 3aKOHAa ABOraapo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyto ¢dopmy I[lepuomgmaeckoit
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IOHATUA <«TJIABHAS
noarpymnmna (A-rpynma)» u «modounast noarpymma (b-rpymma)y», Manasie
U OOJBIITNE TEPUOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPhIE UMEIOTCS B
tabmune «llepmommyeckas cucrema XuMHUYeCKHX djeMmeHtoB JI. .
MenpaeneeBa» C YUCIOBBIMH XAPAaKTEPUCTUKAMH CTPOEHUS AaTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsj sapa, oOllee Yucio
AJIIEKTPOHOB U PACHPEICIICHUE UX O AIEKTPOHHBIM CJIO0SIM);



K

KJacCU(UIIMPOBATh  XUMHUYECKHE  DJICMCHTHI,  HEOpPraHUYCCKHUE
BEIIECTBA, XUMUYCCKHE PEAKIMH (TI0 YUCITY ¥ COCTaBy YYacCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TeIIOBOMY d(PdeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIAccOB,  MOATBEpPXKJask  ONUCAHUE  IPUMEPAMHU
MOJICKYJIIPHBIX YPABHCHUH COOTBETCTBYIONIUX XUMHUYECKHUX PEAKIINA;
POrHO3UPOBATh CBOMCTBA BEUIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHUX
NPEBPAILCHUN B PA3JIMYHBIX YCIOBUSX;

BBIUHCIISATh OTHOCHUTENIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MacChl
BEIIECTB, MAacCOBYIO JIOJI0 XHMMHYECKOrO »dJeMeHTa 1o dopmyie
COCJIMHEHUS, MAacCOBYIO [IOJII0 BEIECTBA B pacTBOpE, MPOBOJIUTH
pacy€Thl O YpaBHEHUIO XUMUYECKON pPEeaKIuu;

IPUMEHSATh OCHOBHBIEC OIEpAllMd MBICIIUTEIBHON JI€ATETbHOCTH —
aHaJIIM3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMaTU3AIIHIO,
KJIacCU(DUKAIUIO, BBISBICHUE MPUYMHHO-CIIEACTBEHHBIX CBSI3€H — A
U3Y4YCHHUS] CBOWMCTB BELIECTB M XUMHUYECKHUX PEAKIUMi, €CTECTBEHHO-
Hay4yHbIE  METOJbl  MO3HaHUS —  HAONIOJEHHE, HU3MEpPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

cleloBaTh MpaBUjaM  TOJIb30BAaHUS XMUMHYECKOM mocyAol u
7abopaTopHBIM O0OpYJAOBaHUEM, a TakKKe MpaBUiIaM OOpaIlEeHUs C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSMHU I10 BBIMOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOAOPO/IA M KHUCIOpPO/AA), MPUTOTOBICHUIO
pacTBOPOB €  OIPEAEIEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIIECTBA, IJIAHUPOBATh M MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pacro3HaBaHUIO PACTBOPOB MIEJOYEH MW  KUCIOT C  TIOMOIIBIO
WHINKATOPOB (JTakMyc, peHoNdTanernH, METHIOPAHX U IPyTue).

KOHITy oOyueHuss B 9 KJjiacce TpeIMETHbIE pe3yJdbTaThl Ha 0a30BOM

YPOBHE [JOJDKHBI OTPaXkaTh C(HOPMUPOBAHHOCTE y O0YYAIOIINXCSL YMCHHIA!

PACKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHM: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJId, MOH, KaTHOH, aHHWOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BEILECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHCJIEHUS, XHMHUYECKas pEeaKlHs, XUMHUYECKas CBsI3b, TEIUIOBOU
b GdeKT peakiuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, AJIEKTPOIUTHI,
HE3JICKTPOJIUTHI, IEKTPOJIUTHUECKAS TUCCOLUALINS, PEAKIIMK HOHHOTO
oOMEHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeOoOpaTUMBbIE PEAKIUH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIUTENb, BOCCTAHOBHUTENb, OKHCIEHUE H©  BOCCTAaHOBJICHUE,
aiorponusi, amMQpOTEPHOCTh, XUMHUYECKas CBs3b (KOBaJIGHTHAs,
WOHHAsA, MeETaJUIM4ecKas), KpUCTAIIMYECKass peuérka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XWUMHYECKOW PEaKUUH, NPEAECIbHO
nonyctumasi konueHtpauus 11K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATHUH U
MIPUMEHSTh 3TU MTOHATHS [PU ONKMCAHUU BEIIECTB U UX MPEBPALLICHUMN;
UCIIOJIb30BaTh XHMMUYECKYI0 CHMBOJIUKY IJIi COCTaBJICHHS (opmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUIM;

ONpPEAEHATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XHUMHUYECKUX
DJIEMEHTOB B COEAMHEHUAX PA3JIWYHOTO COCTaBa, NPUHAICKHOCTh
BEIIECTB K OMpEneIEHHOMY KJIAcCy COEAMHEHHH MO (opmyiam, BUJ
XUMUYECKOM CBsi3u  (KOBaJ€HTHAsi, HWOHHAsA, MeETaUIMuecKas) B



HEOPraHMYECKUX COCIMHEHUAX, 3apsJl MOHA TT0 XUMHUYECKON (hopMmyiie,
XapakTep Cpelbl B BOJHBIX PAacTBOPAX HEOPraHWYECKUX COCIUHEHUH,
THUIT KPUCTAJUTMUECKOM PEIIETKH KOHKPETHOTO BEIECTBA;

packpsiBath cMbica Ilepuomnueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAHHUE: ONUCHIBATh W XapAKTEPU30BaTh
TabauyHyro popmy [leproanyeckoit CUCTEMbl XUMHUYECKUX JIEMEHTOB:
paznyuarh TMOHATHUS «TJIaBHAs moArpynmna (A-Tpynma)» U «moOodHas
noarpynna (b-rpymma)», Mangsie W OOJBIINME TEPHOJBI, COOTHOCUTH
0003Ha4YEeHUs, KOTOpHbIC HMEIOTCA B IMEPUOAMYCCKON TabmmIe, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU CTPOCHHUSI ATOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpenieneHue HUX 110 DJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCUHEHUN B
npeaenax MajiblX NEPUOAOB U TJIABHBIX MOJATPYMI C YUETOM CTPOCHUS
MX aTOMOB;

KJIacCU(UIIUPOBATh  XUMHUUYECKHE  DJIEMEHThI,  HEOPTaHUYECKHE
BEII[ECTBA, XUMUYECKHE PeaKIuy (110 YUCIY U COCTaBy YYaCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIIOBOMY 3(QeKTy, Mo U3MEHEHUIO CTEICHEH
OKHCJICHUS] XUMHUYECKHUX AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUISCKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPKAasi OMHUCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBJISITb YPABHEHHUS DJIEKTPOJIUTUYECKOM JTUCCOLUALMMU KHUCIOT,
LIEJI0YE€d U COJIEM, IOJHBIE W COKPAUIEHHBIE YPABHEHUS pPEaKLUU
MOHHOTO  OOMEHa, ypaBHEHHMS  pEaKIMii,  MOATBEPKIAIOIINX
CYILIECTBOBAHHE N'€HETUYECKON CBSI3U MEXKAY BEIIECTBAMU Pa3IUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOKHOCTH TPOTEKAHUS XUMUYECKUX IMPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO W MOJISIPHYIO MAaCChI
BEIIIECTB, MAaCCOBYIO JIONI0 XHMHYECKOTO »dJeMeHTa 1o (opmyie
COCIMHEHHUs, MAaCCOBYIO [IOJIIO BEUIECTBA B pPAacTBOpPE, MPOBOJIUTH
pacy€Thl IO YPAaBHEHUIO XUMHUECKON PEaKIINH;

coOMofaTh  NpaBWja  IOJIB30BAHUS  XUMHUYECKOW MOCYAOM H
JabopaTopHbIM 000pYJIOBAaHWEM, a TaKXe IMpaBuja OOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLUUSIMU TI0 BBIIOJIHEHUIO
Ja00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOUPaHUIO
ra3o00pa3HbIX BENIECTB (aMMHaKa U yTIEKUCIIOro rasa);

MPOBOJUTH  PEAKLIHMM, TMOJTBEP)KIAONIME KAUYECTBEHHBIM COCTaB
pPa3JIMYHBIX BEILIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJOPH/I-,
Opomua-, womua-, kapbonar-, ¢ocdar-, CcuIMKar-, Ccyiabdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUSI U MOHBI U3YYEHHBIX METAIIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;
NPUMEHSTh OCHOBHBIE OIEPAMU MBICIUTEIBHON JESITEIbHOCTH —
aHAIM3 ® CHHTE3, CpaBHEHHWE, OOOOIICHHWE, CHUCTEMaTHU3AIHIO,
BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBA3EH — JJISI U3y4YCHUSI CBOMCTB
BEIIECTB M XUMHUUYECKUX PEAKIUM, €CTECTBEHHO-HAYYHBIE METOJIbI



NO3HAHUsI — HAOJIOJIEHUE, U3MEPEHUE, MOJEIUPOBAHNUE, IKCIIEPUMEHT
(peanbHbBIN u MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
HauMeHOBaHUE KoJaudecTBo yacoB
Ne DJIeKTpPOHHbIE (HU(POBHIE)
pa3/e/i0B U TEM KoHnTpoabHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NporpamMmel padoTbI padoThI
Paznea 1. IlepBoHayaibHbIe XMMUYECKHE IOHATHUSA
XuMusg — BaKHAs
11 00J1acTh €CTeCTBO3HAHUS 5 » bubmuoreka [IOK
' U [IPaKTHIECKOM https://m.edso00.ru/7f41837¢c
JEATEIbHOCTHU YeJIOBEKa
12 BeiecTBa u XuMH4eckue 15 1 bubmuoreka [JOK
' peakiun https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 20
Pasnen 2. Baxkneiimme npeAcTaBuTe I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopog. 6 bu6mmoteka [IOK
' [MousiTHe 06 OKCUIAX https://m.eds00.ru/7f41837¢c
59 Bogopon.Ilonsrue o 8 1 bu6nuorexa [IOK
' KHUCIIOTaX U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bu6muoreka [IOK
' [TonsiTne 06 OCHOBaHUAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCChI Eub OK
2.4 HEOPraHUYECKUX 11 1 1 nbamorexa L

COeIUHEHNN

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



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

Hroro o pazneny 30

Pa3pnen 3. Ilepnonnueckuii 3axkon u [lepuoanyeckas cucrema xumudeckux 3j1eMmeHToB I. U. MenaeneeBa. CTpoeHne aToMoOB.
Xumnueckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepuoanueckuii 3aKOH U

Ilepuonnueckas cucreMa
bubmmoreka [IOK

3.1
XHMIHECKIX SJICMCHTOB / https://m.edsoo.ru/7f41837c

. . Menneneena.
Ctpoenue aToma

XUMHYECKas CBI3b.

39 OKHUCIUTENTbHO- 8 1 bubmuoreka [JOK
' BOCCTAHOBHTEJILHBIE https://m.eds00.ru/7f41837c
peakuuu
bubmnorexa IHOK
14
TOTOTI0 pasaely 15 https://m.edso00.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa LOK

https://m.edsoo.ru/7f41837c¢

OBIIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 68 4 5



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

9 KUIIACC

HaumeHnoBanue KoanyecTBO yacoB
Ne duaekTpoHHbie (undpoBbIe)
pa3fieJioB U TeEM KonTpoabHble IIpakTH4eckne
n/n Bceero o0pa3oBaTe/ibHbIE pecypchbl
NMporpaMMbI padoThI padoThbI
Paznen 1. BenmecTBO M1 XUMHMUYECKHE PeaKkun
IloBTOpEeHue 1
11 yriryOJaeHue 3HaHUH 5 1 bu6muoreka [IOK
' OCHOBHBIX Pa3/IeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa HOK
' p . https://m.edso0.ru/7f41a636
XUMUYECKHUX PeaKInid
DIIEKTPOTUTHYECKAS
13 JIACCOLAaLus. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKLMHU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17
Pazgen 2. HemeTasabl M HX COeTUHEHUS
OO01as XxapakKTepucTUKa
P P but6mmoreka [JOK
2.1 XAMUYECKHX DJIEMCHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynmsr. ["anoressr
OO6mas xapakTepuCTUKa
but6mmoreka [IOK
2.2 XUMHYECKHUX JJICMCHTOB 6

VIA-rpynnel. Cepa u eé

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

COEIMHCHUS

OO01as xapakTepuCTHKA

53 XHMHYECKHUX JIEMCHTOB . bubmauoreka [JOK
' VA-rpymmst. A30T, https://m.eds00.ru/7f41a636
dhocdhop u ux coenMHEHUS
OO01mas xapakTepucTHKa
XUMHYECKHX 3JIEMECHTOB B 1IOK
noIMoTEeKa
24 IVA-p an{m. Yraepon i 8 https://m.edsoo.ru/7f41a636
KPEMHHUHN U UX
COCTMHCHUS
Uroro no pazueny 25
Paznen 3. MeTra/uibl M UX COeTUHEHMSI
31 OO0mue cBoiicTBa 4 bubmuoreka [JOK
' METAJIIOB https://m.eds00.ru/7f41a636
3.9 Baxwnetimme MeTamuisl 1 16 bubmuoreka [JOK
' WX COeJMHEHUs https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pa3znen 4. Xumus u oxkpy:xamomas cpeaa

41 BeniectBa u maTepuasl B 3 bu6mmoteka [IOK
' JKU3HH YE€JIOBEKA https://m.eds00.ru/7f41a636
Hroro o pasnemny 3
Pe3epBHOE Bpems 3 bubmiorexa HOK

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IINIAHUPOBAHHUE

8 KIIACC
N KosanyecTBo yacos
DJIeKTPOHHbIE
n HMara uudposbIe
Tema ypoka KonTpoabubie IIpakTH4eckue
/ Bcero H3yYeHHs o0pa3oBaTejbHbIE
padoThI padoTbI
n pecypchbl
[Ipeamer xumun. Ponp xumuu B bu6mmoreka [IOK
’)KU3HHU denoBeka. Tena u 1 01.09.2023 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[TonsiTre 0 MeTOIaX TIO3HAHMS B bubmorexa LOK
1 04.09.2023 https://m.edsoo.ru/ff0d22
XUMHN
7e
[IpakTrueckas padora Ne 1
«IIpaBuiia paboTHI B TabopaTopuu bubmorexa HOK
, 1 08.09.2023 https://m.edsoo.ru/ff0d23
1 IpUEMBI 00paILIEHUS C dc
1a00paTOPHBIM 000PYIOBAHUEM T
YucTele BelecTBa U CMECH Bubmiorexa LIOK
. 1 11.09.2023 https://m.edso00.ru/ff0d26
Crioco0wI pazaeneHust cmecei ca
[paktuyeckas padora Ne 2 bubnuorexa LIOK
«Paznenenune cMmeceil (Ha npumepe 1 15.09.2023 https://m.edsoo.ru/ff0d28
OYHMCTKH TTOBAPEHHOM COJIN )» c8
but6mmoreka [IOK
ATOMEL 1 MOTIEKY Tb1 1 18.09.2023 https://m.edsoo.ru/ff0d2a



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

6C

XUMHUYECKHUE DIIEMEHTHI. 3HAKA

bubmuoreka [JOK

(CMMBOJIBI) XUMUYECKHUX 22.09.2023 https://m.edsoo.ru/ffod2b
3JIEMEHTOB e8
bub6mmoreka [IOK
[IpocThie U COKHBIE BEIIECTBA 25.09.2023 https://m.edsoo.ru/ff0d2a
6¢c
bu6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUEHHE 29.09.2023 https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSHCTBA COCTaBa
BEIECTB. XUMUYecKas hopMyJia brbmorera [JOK
i pMyIa- 02.10.2023 https://m.edsoo.ru/ff0d2e
BanenTHOCTh aTOMOB e
XUMHYECKHX 3JIEMEHTOB o
OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCHTENbHAS MOJIEKYIISIpHAS 06.10.2023 https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 107151 XUMHYECKOTO bubmorexa [IOK
g 09.10.2023 https://m.edsoo.ru/ffod35
2JIEMEHTA B COCIMHEHUHT oc
KomnuecTBo BemectBa. Moib bubmorexa [IOK
HHecTEa. ' 13.10.2023 | https://m.edsoo.ru/ffod52
MounsipHast macca 30
Ou3nIecKue 1 XUMUICCKHE bubmorexa LIOK
16.10.2023 https://m.edsoo.ru/ff0d37
SIBJICHUSI. XUMUYECKas peaKIus £
[Tpu3Haku M yCIoBUS TPOTEKAHUS 20.10.2023 bubmuorexa [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

XUMHYECKHUX PEaKIU

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUs MacChl

bubmuoreka [JOK

BEIICCTB. XUMUICCKUE 23.10.2023 https://m.edsoo.ru/ff0d3b
ypaBHEHHUS 88
Brerunciienus KoandecTBa, MacChl bu6mmoreka [IOK
BEIIECTBA 110 YPaBHEHUSIM 27.10.2023 https://m.edsoo.ru/ffod57
XUMHAYECKHX PeaKIuit 08
Knaccudukanms XuMu4ecKux

€aKIuil (CoeTMHEHUS bubmorexa [IOK
p ’ 10.11.2023 https://m.edsoo.ru/ffod3f
pa3IoKeHUs, 3aMEIICHHUS, 34
oOMeHa) 34
M. B. JIoMOHOCOB — y4€HBIii- bu6nmoreka [IOK
sHIMKIoneaucT. O600IIeHNE 1 13.11.2023 https://m.edsoo.ru/ff0d40
CUCTEMaTH3aIlMs 3HAHUH c4
Konrtponsnas padora Nel mo reme bu6nuorexa [LIOK
«BemiecTBa u XuMH4YecKkue 17.11.2023 https://m.edsoo.ru/ff0d42
pEaKIum» 90
Boznyx — cmechk razos. Cocrtas but6mmoreka [IOK
Bo3ayxa. Kucimopom — anemeHT u 20.11.2023 https://m.edsoo.ru/ff0d44
npoctoe BerecTBo. O30H 8e
du3nIecKue ¥ XUMUICCKHE
CBOMCTBA KHCIOpOa (peaKiuu bubmorera [JOK

poAa {p 24.11.2023 | https://m.edsoo.ru/ff0d46

okucienus, roperue). [lonstue 14
00 okcugax _
CriocoOsI TOTy4eHHS KUCIIOpoa 27.11.2023 bubmuorexa [JOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B Jaboparopuu u
npomslieHHOCTH. [Ipumenenune
KHCJIOpoJa

https://m.edsoo.ru/ff0d49
7a

TennoBoii 3¢ ekt xumuueckoi
peakuuy, IOHITHE O

bubmuorexa [JOK

TEPMOXHUMHYECKOM ypaBHEHUH, 01.12.2023 https://m.edsoo.ru/ff0d47
9K30- ¥ YHAOTEPMUYECKUX 90
peaxIusix
Tonnuso (He(Th, yroiab U METaH). bubmmorexa [IOK
3arps3HeHue BO3lyXa, CHOCOOBI 04.12.2023 https://m.edsoo.ru/ff0d4c
ero MpeI0TBPAICHHS 4a
[paktuyeckas padora Ne 3 o
teme «[lonydenue u cobupanue bubmorexa OK
i 08.12.2023 https://m.edsoo.ru/ff0d4a
KHCJIOPOa, U3yYCHUE €T 2
CBOWCTB» -
Bonopon — anemenHT u mpocToe bubmuoreka [JOK
BelrecTBo. Haxoxnenue B 11.12.2023 https://m.edsoo.ru/ff0d4d
npupoIe do
dOu3nueckue U XUMUYCCKHIC bub6mmoreka [IOK
cBoiicTBa Bogopoza. [Ipumenenue 15.12.2023 https://m.edsoo.ru/ffod4d
BOJIOpOJIA do
bu6mmoreka [IOK
[ToHsITHE O KMCIIOTAaX U COJISAX 18.12.2023 https://m.edsoo.ru/ff0d50
d2
Crioco0slI MoTydeHust BOJOPOa B bubmmorexa LOK
- P 22.12.2023 https://m.edsoo.ru/ffod4d

nabopaTopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[paktuyeckast padbota Ne 4 o

teMe «[lomyuenue u cooupanue brbmrorexa HOK
y p 25.12.2023 | hitps://m.edsoo.ru/ff0d4f
BOJIOPO/JIa, M3YUCHUE €T 42
CBOMCTBY -
. " bubmuorexa [JOK
M §] .3
OJAPHEIH ODBEM TasoB. ko 29.12.2023 | https://m.edsoo.ru/ff0d54
ABoraapo 2e
Beruncnenus 00bMa, KOJIMUECTBA Eut6 LOK
HoOIMoTEKA
BEIIECTBA [a33 110 Ero H3BECTHOMY 12.01.2024 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIECTBA WIIH 20
00BEMY T
Brruucienus 00bEMOB ra3os o Bu6 10K
HOIoTEKA
YPABHCHHIO PEakitiil Ha 0CHOBe 15.01.2024 | nhttps://m.edsoo.ru/ffod57
3aKOHA 00OBbEMHBIX OTHOLLIEHUI 08
rasoB 08
dusnueckue 1 XUMHUYECKUE Bubmiorexa LIOK
5 19.01.2024 https://m.edsoo.ru/ff0d58
CBOMCTBA BOIBI 7a
. but6mmoreka [IOK
C ! §)
OCTaB OCHOBAMHIL. LIOHATHE O 22.01.2024 https://m.edsoo.ru/ff0d59
HHIUKATOpaXx 2
Bopna xak pacTBopuTeb. EutG 1OK
nOIMoTEKA
H
ACHIICHHBIC 1 HEHACBITCHIHIC 26.01.2024 | https://m.edsoo.ru/ff0d5h
pactBOpbl. MaccoBas 1011 40
BEIIIECTBA B PaCTBOPE T
Ipaktuyeckas padora Ne 5 o 99.01.2024 bubmmoreka [IOK

TEMC «HpI/IFOTOBJ'IeHI/Ie PacTBOPOB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C onpeAenEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEUIECTBA»

ba

KonTponbnas padora Ne2 o teme

bubmuoreka [JOK

02.02.2024 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcHIBI: COCTAB, KIIACCU(DUKAIIHS bubmmorexa HOK
' ’ ’ 05.02.2024 https://m.edsoo.ru/ff0d66
HOMCHKJIATypa
de
[lonyuenue u xumnyeckue bubnuorexa [IOK
CBOMCTBA KHCIOTHBIX, OCHOBHBIX 09.02.2024 https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCUIOB 4e
OcHOBaHUA: COCTaB bubmmorexa [JOK
' ’ 12.02.2024 https://m.edsoo.ru/ff0d67
kiaccuukanus, HOMCHKIATypa ca
[NonydeHue U XUMUYECKUE bubmmorexa [OK
Y ! 16.02.2024 | https://m.edsoo.ru/ff0d67
CBOICTBA OCHOBaHUI ca
Kucnotsl: coctaB bubmorexa HOK
' ’ 19.02.2024 https://m.edsoo.ru/ffOdfee
Kiaccu(UKaIys, HOMEHKIIATypa )
[Tonyyenue U XUMHUYECKHE bubmorexa HOK
uyq 26.02.2024 https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT )
Conu (cpennue): HOMEHKIIATypa, bubmuoreka [JOK
CHOCOOBI OTYYEHUS, 01.03.2024 https://m.edsoo.ru/00ad9
XMMHYECKHE CBOMCTBA 474
[Ipaktuyeckas padota Ne 6. 04.03.2024 bubnuoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenue skcniepuMeHTaIbHbBIX
3a1a4 1mo reMe «OCHOBHEIE
KJIaCChl HEOPTaHUYECKUX
COEIMHEHUI

https://m.edsoo.ru/00ad9
b7c

I'eneTnueckas cBsA3b MCKAY

bubmuorexa [JOK

KJIaCCaMU HEOPTaHUYECKUX 08.03.2024 https://m.edsoo.ru/00ad9a
COCIMHEHUI 50
O00011IeHNE ¥ CUCTEMATH3aLIMS bubnmorexa LIOK
. 11.03.2024 https://m.edso0.ru/00ad9c
3HAHUH
b2
KonTponbhas pabora Ne3 o Teme bubmmorexa [IOK
"OCHOBHBIE KJIACCHI 15.03.2024 https://m.edsoo.ru/00ad9e
HEOPraHMYECKUX CoeAUHEHUI" la
IlepBble ONBITKH
KJacCU(UKAIMHA XUMHUECKHUX bubnnorexa [JOK
18.03.2024 https://m.edsoo.ru/00ad9f
anemeHToB. [loHsTHE O TpynIax fa
CXOJIHBIX DJIEMEHTOB _
[Tepuonuueckuii 3aKOH U
[lepunonnueckas cucrema bubmorexa [IOK
22.03.2024 https://m.edsoo.ru/00ada5
XUMHYECKHX d1eMeHToB /1. M. 2
Menpeneena _
bu6mmoreka [IOK
[lepuopl, TpyIIIBI, MOATPYIIIIHI 05.04.2024 https://m.edsoo.ru/00ada5
2c
Ctpoenne atomoB. CocTaB Enbmiorexa HOK
P i 08.04.2024 https://m.edsoo.ru/00ada3

aTOMHBIX si7ep. M30T0mb!

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB HJIEMEHTOB

but6mmoreka [IOK

N 12.04.2024 https://m.edso0.ru/00ada6
[Tepuonnueckon cucremsr /. U. be
MenneneeBa -
XapaKTepucTUKa XUMHIECKOTO
DJIEMEHTA I10 €r0 MOJI0KEHUIO B Eubmorexa I{OK
N 15.04.2024 https://m.edsoo.ru/00ada8
[lepnonnueckoii cucreme /1. 1. o4
MemneneeBa o
3navenue [lepuoguueckoro
3aKOHa 1J1d pa3BUTUA HAYKHU U BH6HHOTeKa HOK
U P YK 19.04.2024 https://m.edsoo.ru/00ada9
npaktuku. JI. 1. Mennenees — 6e
Y4€HBIN, NeAaror U rpaxaaHuH _
DIIEKTPOOTPHULIATEIHLHOCTD Bubmaorexa IJOK
TpooTpun 22.04.2024 https://m.edsoo.ru/00adaa
aTOMOB XMMHUUYECKUX DIIEMEHTOB b8
but6mmoreka [IOK
HonHasg xuMuueckas CBI3b 26.04.2024 https://m.edsoo.ru/00adac
34
KoBanenrnas noisapuas bubmmorexa LIOK
P 27.04.2024 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBI3b b8
KoBanentnasa nenonspHas bubmmorexa [IOK
p 03.05.2024 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBI3b b9
but6mmoreka [IOK
CreneHpb OKACIIEHUS 06.05.2024 https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

bubmunoreka [JOK

0 OxicamensHo- 1 13.05.2024 https://m.edsoo.ru/00adb
3 BOCCTAHOBHTEJIBHBIC PEAKIINN 076
6 bubmuoreka [JOK
4 OKHCIIUTETH ¥ BOCCTAHOBUTEIIH 1 17.05.2024 https://m.edsoo.ru/00adb
076
6 Konrponsnas padora Ne4 o reme bubnuorexa LIOK
5 «Ctpoenue aroma. XuUMUYeCcKas 1 20.05.2024 https://m.edsoo.ru/00adb
CBSI3bY 486
. but6mmoreka [IOK
P .
6 C3CPBHBIN YpOX 0606?1 cane 1 20.05.2024 https://m.edsoo.ru/00adb
6 CHCTEeMAaTH3alMs 3HAHUI
33c
. but6mmoreka [IOK
P .
6 C3CPBHbIN YPOK 0606?1 cane 1 24.05.2024 https://m.edso0.ru/00ad9c
7 CHUCTeMAaTH3alMs 3HAHHH b2
. but6mmoreka [IOK
6| Pesepauiii ypox. Obobuenie u 1 24.05.2024 |  hitps://m.edsoo.ru/ff0d61
8 CUCTeMaTH3aIMs 3HAHHUHA o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KonuuecrBo yacoB
DJIEeKTPOHHBbIE
Hara nugposbie
n | Tema ypoka KonrpoJsbhble IIpakTnyeckue
Bcero U3ydeHusi o0pa3oBaTe/ibHbIE
/ pPaGoThI paGoThI
pecypchbl
n
[Iepnonnueckuit 3aK0H.
[lepuoanueckas cucrema bubmorera [JOK
1 P 1 04.09.2023 | https://m edsoo.ru/00adb59
XUMHYECKHX d11eMeHTOoB /1. e
H. MeunneneeBa B
3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB bubmorexa LIOK
2 1 06.09.2023 https://m.edsoo.ru/00adb6b
XUMHYECKHX 3JIEMEHTOB 5
IIEPBBIX TPEX MEPUOIOB B
Knaccuduxanms n bubmmorexa [IOK
3 HOMEHKJIaTypa 1 11.09.2023 https://m.edsoo.ru/00adb7e
HEOPraHMYECKHUX BEIIECTB 2
Buabsl xuMu4ueckou cBI3U U bu6nuorexa LIOK
4 THITBI KPUCTAITNYIECKIX 1 13.09.2023 https://m.edsoo.ru/00adbac
PEIIETOK 6
KonTtponbshas pabora Nel
o teMe «IloBTopenue u
5) yriyOieHrue 3HaHUuH 1 1 18.09.2023
OCHOBHBIX Pa3/IeNiOB Kypca
8 kiacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccuduxanms bubmmorexa [IOK
6 XUMHUYECKHX peakluil 1o 20.09.2023 https://m.edsoo.ru/00adbcb
pa3IMYHBIM NMPU3HAKAM 0
[lonsTue o ckopocTu
XUMHUYECKOU PeaKIunu Bubmrorexa [JOK
7 p ’ 25.09.2023 https://m.edso0.ru/00adbe9
[NoHsiTHE O TOMOTEHHBIX 1 N
TCTCPOrCHHBIX PCAKIUAX B
IoHsaTHE 0O XUMHUUECKOM
paBHOBecuH. DaKkTOpHI,
BJIMSIIOIIME HA CKOPOCThH Brbmrorexa HOK
8 . p 27.09.2023 https://m.edsoo.ru/00adc28
XUMHUYECKON peakluu u .
MOJIOKEHUE XUMHUUECKOTO B
paBHOBECHs
OKucCIuTENbHO- bu6mmorexa [IOK
9 BOCCTAHOBUTEJBHEIE 02.10.2023 https://m.edsoo.ru/00adcad
peakuuu €
Teopus
IEKTPOJIUTUYECKOUN Bubmiorexa LIOK
10 P 04.10.2023 https://m.eds00.ru/00adcd6
nucconuanuu. CUIbHBIE U 8
c1a0bIe AIEKTPOITUTHI B
Houurie ypaBHeHUS Bubmiorexa LIOK
11 °YP 09.10.2023 https://m.eds00.ru/00add44
peakuuit 3
XHUMHUYECKHE CBOMCTBA
KHCJIOT 1 OCHOBAaHUH B Bubmiorexa LIOK
12 11.10.2023 https://m.edsoo.ru/00add5d

CBETE MPECTABICHHUNA 00
3JIEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

IUCCOLAAIINT

XHUMHUYECKUE CBOUCTBA

COJIEH B CBETE bubnmoreka [JOK
13 | npencraBnenuii 06 16.10.2023 https://m.edsoo.ru/00add8b
AJICKTPOJIUTHYECKON 2
IUCCOIAAIINT
Tlongarue o ruaponnse Brbmrorexa HOK
14 . P 18.10.2023 https://m.edsoo.ru/00add9d
coJieit .
bu6mmoreka [IOK
00600
15 OOTHeHHe 1 . 23.10.2023 | https://m.edsoo.ru/00addd1
CUCTEMATH3AIUs 3HAHUN )
[IpakTrueckas pabora Ne 1.
«PellIeHe bubmuorexa [IOK
16 25.10.2023 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTAIBHBIX .
3a/1a9)» B
KonTponbnas pabora No2
10 TEME
«IIIeKTpOoINTHYECKAS Bubmoreia LIOK
17 P 08.11.2023 https://m.edsoo.ru/00addec
JIUCCOIIAALINA. 0
XUMHUYECKUE PEAKLIMU B -
pacTBopax»
OO0111ast XxapakTEpUCTUKA
FaJ‘IOFeHOBp XI/IMI:/ILICCKI/IC Brabmaorexa LIOK
18 . ' 13.11.2023 https://m.edsoo.ru/00addfe
CBOMCTBa Ha MpUMEpe 5
XJopa B
19 Xnoposogopo. CostHas 15.11.2023 bubmunoreka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XHUMHUYCCKHUE
CBOMCTBA, MOJIYYEHHE,
MpPUMEHEHHE

https://m.edsoo.ru/00adel0
4

[Ipaktuyeckas paGora Ne 2
no teme «llonyuenue

bu6mmoreka [IOK

20 . 20.11.2023 https://m.edsoo.ru/00ade34
COJISIHOM KUCIIOTHI, 3
M3y4CHHE €€ CBOMCTBY» -
Beruncienus no
ABHEHUSM XUMHUYECKUX bubmmorexa HOK
g1 | Ypammer 22.11.2023 | nhttps://m edsoo.ru/00ade48
peaKkuuid, eclii OJIUH U3 3
pEeareHToB J1aH B U30BITKE B
OO6m1as xapakTepucTUKa bubmorexa [OK
22 B paierep 27.11.2023 https://m.edsoo.ru/00ade64
anemMeHToB VIA-rpynmsl R
AnnoTponHbie
MoIU(pUKAIIIH CEPBI.
Haioi eH]I-/IIC ce IIjI ueé bubmorera [IOK
23 lerie eep 20.11.2023 | https://m.eds00.ru/00ade64
COCIMHEHUH B IPUPOJIE. N
XHUMHUYECKUE CBOWCTBA -
cepol
CepoBoaopo, CTpoeHHE, bu6nnoreka [IOK
24 | ¢usnyeckrue U XUMHUYECKUE 04.12.2023 https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxkcunpl cepol. CepHas
KHCJI0Ta, GU3NYECKUE U bubmorera [JOK
25 ’ 06.12.2023 https://m.edsoo.ru/00adea2

XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMUYECKUE PEAKIUH,
JIeJKaIIue B OCHOBE
MPOMBIIIIEHHOTO CII0c00a

bu6nmuoreka [IOK

26 | momy4YeHHs CEPHOM 11.12.2023 https://m.edsoo.ru/00adec8
KHUCJIOThL. XUMUYECKOE a
3arpsi3HEHUE OKPYKAIOLLEH
CpeIlbl COCeTMHCHUSIMH CEPBI
Brruucienue maccoBoii bu6nuoreka LIOK
27 | 1onM BBIXOJA MPOJIYKTa 13.12.2023 https://m.edsoo.ru/00adec8
peakuuu a
OO01mas xapakTepucTHKa
37eMeHTOB V A-TpyIIIBI. bubmuotexa [JOK
28 | A30T, pactipocTpaHeHHE B 18.12.2023 https://m.edsoo.ru/00adeea
npupoe, Gu3NIeCKue u 6
XUMHYECKHE CBOHCTBA
AMMUaK, ero pu3nYecKue bu6nuorexa LIOK
29 1 XUMHYECKHE CBOMCTBA, 20.12.2023 https://m.edsoo.ru/00adf00
MOJTy4YeHUE U IPUMEHEHHE 4
[Ipaktuyeckas padora Ne 3
no teme «Ilonyuenue bubmorexa LIOK
30 e 25.12.2023 https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHue ero 0
CBOWCTB» =
A3oTHas KucjoTa, eé bubmuorexa [IOK
31 | ¢Jusuueckue U XUMHUYECKHE 27.12.2023 https://m.edso0.ru/00adf30
CBO¥iCTBa 6
b K
32 | MHcnonb3oBaHUE HUTPATOB 10.01.2024 nomorexa LIO

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIEW aMMOHUS B
KaueCTBE MUHEPAJIBHBIX
ynobpenuit. XumMmuueckoe
3arpsi3HEHUE OKPYKaIOLIEN
Cpeabl COETMHEHUSIMHA
aszora

|co

®dochop. Okcun dhocdopa
(V) u pocdophas kuciora,

bu6mmoreka [IOK

33 15.01.2024 https://m.edsoo.ru/00adf68
(u3nyecKre U XuMHUECKUE 2
CBOWCTBA, MOJTy4CHHE N
Hcnonb3oBanue pocdaTto
B KaQ4e€CTBE MUHEPAITBHBIX bubmuotexa [JOK
34 | ynmoOpenwmii. 3arps3HeHHE 17.01.2024 https://m.edsoo.ru/00adfc2
IIPUPOIHOI CPeIbI 0
tdbocdaramu
Yraepon,
bu6mmorexa [IOK
35 PACTpOCTPATICHIC B 22.01.2024 https://m.edsoo.ru/00adfd9
npupoze, Gu3ndeckue u c
XUMHUYECKHE CBOMCTBA
Okcunpl yriaeponaa, ux
duznyeckre 1 XuMHYECKue bubmmorexa [IOK
36 | cBoiicTBa. DKOJIOTUYECKUE 24.01.2024 https://m.edsoo.ru/00adfeb
poOIeMBbl, CBSI3aHHBIE C €
okcuzom yriepona (1V)
VYronbHasg KUCI0Ta U €€ bubmorexa LIOK
37 29.01.2024 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[paktuyeckas padora Ne 4
no teme "[lonydenne

bu6nuorexa LIOK

38 | yriekucoro rasa. 31.01.2024 https://m.edso0.ru/00ae027
KauecTBeHHas peakuus Ha €
kapOoHaT-MOH"
[lepBoHaYaNBbHBIC TTOHATHUS
00 opraHn4ecKux Bubmorexa LIOK
39 p 05.02.2024 | https://m.eds00.ru/00ae054
BEIECTBaxX KaK O o
COCIMHCHUX YII€poaa B
KpeMumii 1 ero bubnmoreka [IOK
40 P 07.02.2024 https://m.edso00.ru/00ae080
COEIMHEHUS .
[Ipaktuyeckas padota Ne 5.
Pemenue
SKCIIEPUMEHTAIIBHBIX 3a/1a4 Bubmorexa LIOK
41 p N a 12.02.2024 https://m.edsoo.ru/00ae0bf
o TeMe «Baxkueme 5
HEMETAIUIBI U UX =
COEIUHEHUS»
Konrtpomnsnas padora Ne3
o TeMe «BaxkHetme bubmaorexa LIOK
42 14.02.2024 https://m.edso00.ru/00ae0el
HEMETAJIBI U UX 3
COCIMTHEHUSI N
OO6m1as xapakTepuCcTUKa
XUMHYECKHUX DJIEMEHTOB — bubmuorexa [IOK
43 MeTauioB. Merandeckast 19.02.2024 https://m.eds00.ru/00ae103

CBA3b U MECTAJIJIIMYCCKas

KpUCTaJLIMUCCKasd pCH_IéTKa.

e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusznueckue cBoiicTsa

METAJUIOB
XHUMHUYECKHE CBOMCTBA
MCTAILIOR bu6mmoreka [IOK
44 ’ . 21.02.2024 https://m.edsoo.ru/00ae115
DIIEKTPOXUMHUYECCKUN P 5
HanpsH>KeHUH METaJIOB B
O01re cnocoOb!
MOJIYYCHHS] METAJIOB.
CnnaBel. Berauciaenus mo bubmuorexa [IOK
45 | ypaBHEHUSIM XUMHYECKUX 26.02.2024 https://m.edso0.ru/00ae115
peaxiui, eciu OJuH U3 6
peareHTOB COJIEPKHUT
MPUMECH
IlonaTue o koppo3uu Bubmrorexa ITOK
46 pp 28.02.2024 https://m.eds00.ru/00ae127
METAJUIOB 3
bu6mmoreka [IOK
47 | Illemod4HbIC METaJIbI 04.03.2024 https://m.edso00.ru/00ael4b
2
OxcHunbl U TUAPOKCUIBI Bubmrorexa I{OK
48 a AP 06.03.2024 https://m.edsoo.ru/00ael4b
HATPHS U Kaaus )
[[{enrouHo3emenbHBIE bubnmorexka [JOK
49 METAJUIBI — KAJIBLIUNA U 11.03.2024 https://m.edso0.ru/00ae15e
Marsui 8
50 Baxueiinme coefuHEHUS 13.03.2024 bu6mmoreka [IOK

KaJabl s

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

|co

0O06001eHne 1

51 . 18.03.2024
cucreMaTtu3sanus 3HaHUN
JKEcTkoCcTh BOJBI U bubmmorexa [OK
52 . A 20.03.2024 https://m.edso0.ru/00ae188
CrocoObI €€ ycTpaHeHUs 5
[paktuyeckas padora Ne 6 bub6mmorexa [IOK
53 | mo teme "XKECTKOCTH BOBI 03.04.2024 https://m.edsoo.ru/00aelae
Y METOBI €€ yCTpaHeHus" 8
bu6nuorexa [IOK
54 |  AmoMmuHHHA 08.04.2024 https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOWCTBA bubmorexa LIOK
55 P 10.04.2024 https://m.edsoo.ru/00aelc6
OKCH/JIa ¥ THIPOKCHUIA 4
bu6nmmoreka [IOK
56 | Xeneso 15.04.2024 https://m.edsoo.ru/00ae1d8
6
OKcuIbl, THAPOKCUIBI U bubnnoreka [IOK
57 | comn xenesa (1) u xene3a 17.04.2024 https://m.edsoo.ru/00ae35e
Ul 6
5g | Oooouene i . 22.04.2024
cucreMaTtu3lanus 3HaHUN
[Ipaktuyeckas padora Ne 7.
Pewreie bu6mmoreka [IOK
59 24.04.2024 https://m.edsoo.ru/00ae3de

AKCTICPUMEHTAIBHBIX 3371249
o teMe «Baxkneiimue

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAaJlJIbl U UX
COCAUHCHUA»

Breraucnenns no
YpaBHEHUSM XUMHUYECKUX
pEeaKIHi, eclii OJIMH U3
peareHTOB JIaH B M30BITKE

bubmuorexa [IOK

60 27.04.2024 https://m.edso0.ru/00ae175
WA COJICPKHUT MTPUMECH. 0
Briuuciennsa maccoBon -
JIOJTM BBIXOJ1a TIPOYKTA
peakIuu
g | Ooodwennen 5 06.05.2024
cucTeEMaTH3aIs 3HAHUH
KontponbHas padota Ned
62 o teme «Baxneiinne 08.05.2024
METAJUIBI U UX
COEIUHEHUD)
BemectBa u maTepuansl B bubnmoreka [JOK
63 [IOBCEAHEBHOM XU3HU 13.05.2024 https://m.edso0.ru/00ae3f5
YeJI0BEKa 0
XHWMHUYECKOE 3arps3HEHNE bubmorexa LIOK
64 . 15.05.2024 https://m.edsoo.ru/00ae427
OKPYKAFOIIEH CpeIbl 0
Ponps xumuum B pemennn bubmorera [OK
65 20.05.2024 https://m.edso0.ru/00ae427
IKOJIOTUYECKUX MPOOIIEM 0
66 PesepBHbIil ypok. 90.05.2024 bubnmoreka [JOK

0O0001eHne 1

https://m.edsoo.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTH3aIus 3HaHui a
PesepBHblIil ypok. bubnuoreka [IOK

67 O000mmenne u 1 22.05.2024 https://m.edsoo.ru/00adb33
CHCTEMaTH3aLMs 3HAHUH c
PesepBHbIil ypok. bub6nuorexa [IOK

68 O0001Ienne u 1 22.05.2024 https://m.edsoo.ru/00ad9ch
CHCTEMAaTH3aLus 3HAHUIL 2

OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOITPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HNHTEPHET






