CAHKT-TIETEPBYPI'CKOE I'OCYIAPCTBEHHOE BIOI[_J}KETHOE YUPEXJIEHUE
3JIPABOOXPAHEHUSA «JIETCKUN CAHATOPUH «COJIHEUHOE»

[TPUHATO
Ha Ne1arortueckoM coBere

[Ipotokon ot «/£/» (792023 Ne o

faropuii «ConHeuHOR)
“H.B. AHapusiHbIlYeBa

PABOYAS IPOTPAMMA
(ID835358)

yueOHOro npeamMera

KXAMUD

1 obygaroluxces 9 kimacca
Ha 2023-2024 yueOHbIl roj

CocraBuTesb IPOrpaMMBbl:

Vyutens Jlanwnosa Enena
MuxaunoBHa

Canxkr-IlerepOypr
2023



INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o XMMHUHM Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs COCTaBJIEHa HA OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOILEro
obpazoBanusi, mpexacraBieHHbx B PI'OC OO0, a Takxke Ha OCHOBE denepalbHON padbouei
IPOTrpaMMbl BOCITUTAHUS U C YYETOM KOHULEMIMU MPENoJaBaHus y4eOHOro mpeamera «XUMus» B
o0OpasoBaTeNbHBIX opranu3anusiax Poccuiickoit Deaepanum.

[Iporpamma mo xumuM Ja€T MpeICTaBIEHHE O ILensiX, oOmiei crparerun oOydeHHS,
BOCIIUTaHUS M Pa3BUTUS OOy4arOUIMXCS CpPEACTBaMHU Yy4eOHOro IpeAMeTa, YCTaHABIUBAeT
00s13aTeNIbHOE MPEMETHOE COJep)KaHHe, NMpeAyCMaTpUBaeT paclpelelieHHe ero Io KjiaccaMm MU
CTPYKTYPHUPOBAHHUE IO pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIPEEIIAeT KOJIUYECTBEHHbIE U
KAUeCTBEHHBIE XaPAKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh HM3YUYEHUS
XUMUHU C Y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€l, JIOTMKM y4yeOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYaroImuxcs, onpenenseT BO3MOXKHOCTH MpeaMeTa Ul pealu3aliu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHsS OCHOBHON 00pa3oBaTelbHOM MpOorpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHus, a TAKXKe TPEOOBaHUN K pe3yJIbTaTaM 00y4YeHHUsI XUMUHU HAa YPOBHE
Hesied M3ydeHMs IpeAMeTa M OCHOBHBIX BMJOB y4€OHO-IIO3HABaTEIbHOM JI€ATEILHOCTH
00y4aroIerocs: o OCBOCHUIO YI€OHOTO COACPKAHMSL.

3HaHUE XMMHHU CIIy’)KUT OCHOBOW i1 (POPMHUPOBAHMS MUPOBO33PEHUS 00YYaIOLIErocs, ero
NPEJCTAaBICHUNA O MAaTepHaIbHOM €IMHCTBE MHUPA, BXKHYIO POJIb UIPalOT (HhOpMUpPYEMble XUMHUEH
IIPEJCTABICHNUS O B3aMMOIPEBPALICHUAX YHEPIMU U 00 HBOJIOLMM BEILECTB B MPHUPOJE, O IyTAX
pemieHUsT I00AIbHBIX MPOOJEM  YCTOHYMBOTO  pa3BUTHSL  UYEJIOBEYECTBA —  CBHIPHEBOM,
SHEPTeTUYECKOM, TUIIIEBOM M KOJIOTHUECKOM 0€3011aCHOCTH, MPOOJIeM 3paBOOXPaHCHHUS.

N3yuenue xumunu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH JUIsl CaMOpPa3BUTHUA M (POPMUPOBAHMS KYyJIBTYpBI
JMYHOCTH, €€ 001Ieil U (yHKIIMOHATLHON TPAMOTHOCTH;

BHOCUT BKJaJ B (DOPMHUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEN OOyuaroIuxcs,
HaBBIKOB  HMX  CAMOCTOSITENbHOM  Yy4eOHOH  JEATENIbHOCTH,  OKCHEPUMEHTAJbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOIMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak MU B
npohecCHOHANBLHOM e TEIbHOCTH,

3HAKOMMT CO CHEIM(PUKON HAyYHOI'O MBIIUIEHUS, 3aKJIa/IbIBAET OCHOBBI 1[EIOCTHOTO B3IVIAAA
Ha E€IMHCTBO NPUPOABI M YEIOBEKa, SBISAETCS OTBETCTBEHHBIM JTAallOM B (OPMHUPOBAHUHU
€CTECTBEHHO-HAayYHOU I'PaMOTHOCTH 00y4aroIIuXcs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 3KOJIOIMUECKOE 00pa3oBaHue 00yUarOIIUXCsl.

JlanHple HampaBieHHs B OOYy4YEHHM XUMHUH OO0ECIEUMBAIOTCS CHEUU(UKON coaepikaHus
y4eOHOro mpeaMera, KOTOpbIN SABISETCA MEeJarorn4ecky aJalTUPOBAHHBIM OTpa)KeHUEM 0a30BOH
HayKHd XMMUU Ha ONPEEIEHHOM dTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro oOpa30BaHMs OPHUEHTUPOBAH HAa OCBOCHME
00yYaroIUMHCS CHCTEMbl NE€PBOHAYAIBHBIX MOHATUN XMMHH, OCHOB HEOPraHHMUYECKOW XUMHH H
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX MOHATHIH OPraHU4eCKON XUMUH.

CtpykTypa cojep:KaHusi MpOrpamMMbl MO XUMHUHM CHOPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ usydeHuro. ColepikaHMe CKJIAIBIBACTCS U3 CHCTEMbl IMOHATHH O XUMHUYECKOM
HJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHIA 0 XUMHUECKOW peakiuu. O6e 3TH CUCTEMBI CTPYKTYpPHO
OpPraHU30BaHbl 110 IPUHIUILY I10CJIEA0BATEIbHOIO Pa3BUTHs 3HAHUI Ha OCHOBE TEOPETUYECKHUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHNUS;

- Ilepuoguueckoro 3akona JI. . MeneneeBa Kak OCHOBHOT'O 3aKOHA XUMUM;

- YYEHHMsI O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;

- Hpe,Z[CTaBJ'IeHI/Iﬁ 00 SHGKTpOHHTquCKOﬁ Aucconuyanuy BEUICCTB B paCTBOpax.



TeopeTnueckue 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHSI K JAPYTrOMY, BBIIOIHSISA
(byHKIMN OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U MTOJIyYEHUS NU3YYaeMbIX BEILIECTB.

OcBoeHne NpPOrpaMMbl MO XHUMHU CIIOCOOCTBYEeT (OPMHUPOBAHUIO MPEACTABICHHUS O
XUMHYECKON COCTAaBJIAIONIEH HAay4yHOHM KapTUHBI MHpPAa B JIOTUKE €€ CHUCTEMHOM MPUPOIBI,
LIEHHOCTHOI'O OTHOLIEHUS K HAayYHOMY 3HaHHMIO U METOJaM I[O3HaHUs B Hayke. M3ydeHue xumuu
MIPOUCXOUT C MPUBJICUYECHUEM 3HAHUI U3 paHee M3YUYEHHBIX YUeOHbIX MpeaMeToB: «OKpysKarolmuil
Mup», «buomnorus. 5-7 knacce» u «Dusuka. 7 Kiaace».

[Ipu mM3ydyeHun XUMHUHM TPOUCXOAUT (POPMUPOBAHUE 3HAHUNA OCHOB XMMMYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMUS, MPAKTHUECKON JEATEIbHOCTH YEIOBEKa U KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. 3ajadya ydeOHOro mpeiaMeTra COCTOUT B (OopMHpPOBaAHUHU
CHCTEMbl XUMHUYECKUX 3HAHUM — BaXXKHEHIIMX (PaKTOB, MOHATHUH, 3aKOHOB U TEOPETHUECKUX
MOJIO)KEHUH, JIOCTYMHBIX O0OO0OIIEHNIT MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKu, B
NpUOOIICHNH K HAYYHBIM METOJIaM IO3HaHUS MPU M3YyYCHHH BEIIECTB U XUMHUYECKUX PEaKIHii, B
GOpMUPOBAHUM W Pa3BUTHUM II03HABATEIbHBIX YMEHUH M HX TPUMEHEHUH B YyuyeOHO-
MIO3HABATEIbHOM M y4eOHO-MCCIE0BATENbCKOM JEATEIbHOCTH, OCBOCHHUM MpaBUi 0€30MacHOro
oOpallleHus ¢ BeleCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy w3yyeHMM XMMHUU Ha YPOBHE OCHOBHOrO OOIIEro OOpa3oBaHMs BaKHOE 3HAYCHHE
puoOpey Takue IeNH, Kak:

- (opMupoBaHME MHTEIJIEKTYaJIbHO PA3BUTONW JMYHOCTH, FOTOBOW K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PEIICHUH, CIOCOOHON aJanTUPOBATHCS K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

- HampaBJICHHOCTb OOYyYeHUS Ha CHCTEMaTHYecKoe IMpHOOLIeHHEe O0O0ydJarommxcs K
CaMOCTOSITENTbHON TTO3HABATEIILHOW AEATEIbHOCTH, HAYYHBIM METOAAM MO3HAHUS, (OPMUPYIOLIIM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

- o0ecrieyeHne YCJIOBUH, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYAIOIMMHCS —OIbITa
pa3HOOOpa3HON NeATeNbHOCTH, IMO3HAHMS W CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JUISl Pa3INYHbIX BUAOB JEATEIbHOCTH;

- QopmupoBanue oOIIeH (YHKIIMOHATHHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quclie yMEHUI 0OBSACHATh U OLICHUBATH SIBJICHUS OKPY’KAIOIIEr0 MUPA, UCIIONIb3Ysl 3HAHUS U OIIbIT,
MIOJIyYeHHBIE MTPU U3YUYEHUH XUMUH, IPUMEHATh X IPU PELICHUH MPOOJIEM B IOBCEAHEBHON KU3HU
U TPYZOBOM 1€ATEIBHOCTH;

- (QopmupoBaHue y 00yd4aromUXcsi T'YMaHUCTUYECKMX OTHOILIEHHH, MOHMMAaHUS LEHHOCTU
XMMUYECKUX 3HAHUU 751 BBIPAOOTKM SKOJOTMYECKH LEIecO00pa3HOro MOBEACHHS B OBITY H
TPYZIOBOM JEATEIBHOCTH B LENSAX COXPAHEHUsI CBOETO 3J0POBbS U OKpPYXAOLIEH HPUPOIHOU
Cpelbl;

- pa3BUTHE MOTUBALIMU K 00YYEHHI0, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOCHHSI O0IIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOIIs U
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YEeHHUS.

OO1ee yuCIO 4YacoB, OTBEACHHBIX A M3YyUEHHUS XMMUU Ha ypOBHE OCHOBHOI'O OOIIETO
o0OpasoBaHus, cocTaBisgeT B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

BemecTtBo n XuMH4YecKasi peaKusi

[lepuonnueckuii 3akoH. Ilepmomnueckas cucrema xumuueckux osnementos JI. M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUYECKHX HJIEMEHTOB
MEPBbIX TPEX NEPHUOJOB, KaJlMsl, KaJbLHUS W MX COCIUHEHHM B COOTBETCTBUU C IOJIOKEHUEM
271eMEeHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUJbl XUMHUYECKOW CBA3U. THUIBl KPUCTAUIMUECKUX PEIIETOK,
3aBHCHMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMUECKON PEIIETKU U BU/Ia XUMUUECKOH CBSI3U.



Knaccudukanus ¥ HOMEHKIATypa HEOPTraHMYECKHX BeHIECTB. XHMHUYECKHE CBONCTBA
BELIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCTUHEHHM, reHeTHUecKasl CBA3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XUMHUYECKUX pEakIUil M0 pa3iuyHbIM MpH3HAKaM (110 YUCIY U COCTaBy
YYaCTBYIONINX B PEAKIIMU BEIIECTB, M0 TEIUIOBOMY 3P HEKTy, IO U3MEHEHHUIO CTETICHEH OKHCICHUS
XUMHUYECKUX AJIEMEHTOB, 10 0OpAaTUMOCTH, M0 YYACTHIO KaTalau3aTopa). JK30- U IHI0TEPMUUYECKUE
peaKLHK, TEePMOXUMHUYECKUE YPABHEHHUS.

[Tonsitie o ckopoctn XuMu4eckod peakmuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakuusix. [IoHsITHEe 0 TOMOreHHBIX U FeTepOoreHHbIX peakiusax. [lonstue o katanuse.
[TonsTue 0 xuMHYEeCKOM paBHOBecuU. DaKTOPbI, BIUSIONUIME HA CKOPOCTh XUMUUECKON peakluu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCAUTENHbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, JJIEKTPOHHBI OajlaHC  OKUCIMTEIbHO-
BOCCTAHOBUTENIBHON peakiuu. CoCTaBleHHE YpPaBHEHUW OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCI0JIb30BAaHUEM METO/]1a 3JIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUUECKOW TUCCOLMALMU. DJIEKTPOJIUTHI M HEAIEKTPOIUThl. KaTuoHsl,
aHMOHBbI. MexaHu3M AMCCOLUAIMK BEIIECTB C Pa3jIMYHbIMHU BHJAAMU XUMHYECKON cBsA3H. CTereHb
nmucconuanuu. CUIbHbBIE U ca0ble SJICKTPOIHTHL.

Peakiiun moHHOrOo OoOMeEHa. YCIOBHS MPOTEKAHUs PEaKIMii MOHHOTO OOMEHa, IMOJIHBIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHMs peakuuil. CBoICTBa KHUCIOT, OCHOBAHMW M COJEH B CBETE
MIPEACTABICHUH 00 AJIEKTPOIUTUYECKON auccormanuu. KauecTBeHHble peakiny Ha HOHBL. [loHsTHE
O TUJIPOJIU3E COJIEN.

XumnaeckHi IKCIEPHMEHT:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB —
METaJUIOB U HEMETAILIOB (TpaduTa U ajamasa), CJI0KHBIX BEIIECTB (XJI0pHIa HATPHsl), UCCIIEIOBaHUE
3aBHCHUMOCTH CKOPOCTH XHMMHYECKOW pEakiuu OT BO3ACUCTBHUS pPAa3NHYHBIX (HaKTOPOB,
UCCJIEIOBAaHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IHpollecca AUCCOLMALMHU KHUCIOT,
miesnoyel u  cosied (BO3MOMKHO HCIIOJIB30BAaHHWE BHJIEO MAaTEpPUAIOB), IPOBEACHUE OIBITOB,
WUTFOCTPUPYIOMIUX TPU3HAKA TPOTEKAHUs pPEakluid HOHHOTO oOMeHa (oOpa3oBaHHME OCajKa,
BBIJICTICHHE Ta3a, 0Opa3oBaHWE BObBI), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PpeaKIUil (FropeHHe, peakluy pasjoKeHUs, COCIUHEHHs), pacro3HaBaHHE
HEOPraHWYECKHX BEIIECTB C TOMOUIbI0 KAYeCTBEHHBIX pEakUWid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTasibl M MX cOeIUHEHUS

O61as xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTEPHbIE CTEIEHU
okucienus. CtpoeHne U (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XUMHUYECKHE
CBOMCTBa Ha mpuMepe xJyopa (B3aUMOAEWCTBHE C METaUlaMH, HEMETaJUIaMH{, IeJ0YaMu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHUYECKUE CBOWCTBA, MOJIydeHHe, mpuMmeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOpOJa Ha OPraHM3M 4YeloBeKa. BakHeiiine XJIOpUIbl W UX HAXOXKACHHUE B
IpUPOJIE.

OO6mrast xapakrtepucThka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHune W (U3MUECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCIIOpO/I1a ¥ Cephl. AJUIOTPOIHbIE MOIU(UKALIMYA KUCIIOPOIa U cepbl. XUMUYECKUE CBOWCTBA CEPHI.
CepoBogopo/, cTpoeHue, Pu3ndeckre 1 XUMUIeckue cBoiicTBa. OKCUABI CEPhI KaK MPEICTaBUTEIN
KHUCIIOTHBIX OKcuAoB. CepHas KucioTa, (QU3MYECKMe M XUMHYECKHE CBOMCTBa (00IIMe Kak
MPEJICTABUTENS Kacca KHUCIOT M crenududeckue). XUMHUECKUe pPeaKIhH, JieKallue B OCHOBE
MIPOMBIIIUICHHOTO CIOC00a TMOJyYeHUsT CepHOM KucaoThl. [IpumeHenue cepHor kucioTel. Conu
CepHOMN KHCIIOThI, KAUeCTBEHHAs peakiys Ha cyib(ar-uoH. HaxoxaeHue cepbl U e€ coelMHEHHA B
npuposie. XUMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl COeAMHEHUSMU Cepbl (KUCIOTHBIE
JIOK]TU, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPe0TBPAIICHUS.

OOmrast xapaktepucTtuka d3JIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHbIE CTETICHH OKUCICHUS. A30T, paCPOCTPaHEHUE B IPUPOJIE, PUBNICCKUE M XUMUIECCKHE
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cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, ero (uU3M4YeCKHUe M XMMUYECKHE CBOMCTBA,
nosrydyeHue u npumeHenue. Coian aMMOHUS, UX (U3MYECKHE U XUMUYECKUE CBOWCTBA, IPUMEHEHUE.
KadecTBeHHast peakiysi Ha MOHbI aMMOHMA. A30THas KUCIOTa, €€ TOIydyeHue, (Qpu3nuecKkue u
XUMUYECKHE CBOMCTBa (0OIIME KaK TMPEJACTaBUTEIS Kjacca KHCIOT M CHelUu(UUECcKHe).
Vcnonb30BaHuEe HUTPATOB U COJIEH aMMOHUSI B KQ4eCTBE MHUHEPAJIBbHBIX yI0OpeHui. XuMUIecKoe
3arpsi3HEHUE OKpY’Kalollleld Ccpelbl COCIMHEHUSIMU a30Ta (KUCJIOTHBIE MO, 3arpsi3HEeHue
BO3/yXa, MOYBBl U BOogoEMOB). Docdop, ammorponHbie Momudukanuu (ocdopa, pusnueckue u
xumudeckue cBoictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora, Gpu3MdecKue U XUMHUICCKUE
CBOMCTBa, oiyyeHue. McmnonpzoBanue pocdaroB B kKauecTBe MUHEPAIBHBIX YAOOPEHHIA.

OO6mrast xapaktepucThka 3JeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETNICHW OKUCIICHUS. YTIepoJ, aJUIOTPOMHbIE MOAU(HKAINU, PACIPOCTPAHEHHUE B
npupoje, Gu3nUecKrue U XMMHUYECKHe CBoWcTBa. AncopOumsi. KpyroBopoT yriepoaa B mpupoje.
Oxcunpl yriaepona, ux (u3ndeckrue U XMMHUYECKHE CBOICTBA, ACHWCTBUE HA JKUBBIC OPIaHU3MBI,
MOJlyYeHHWE M MPHUMEHEHHE. DKOJIOTHYecKue MpoOseMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (IV),
TUIIOTE3a II100aJIBHOTO MOTEIUICHUS KIIMMAaTa, HapHUKOBBIN AP QeKT. YroiapHas KUCI0Ta U e€ COmu,
ux (u3NYeCKue U XMMUYECKUE CBOICTBa, NOJy4YyeHUE W NnpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-noHbI. Vcnonb30Banne kKapOOHATOB B OBITY, MEAUIIUHE, IPOMBIIIICHHOCTH U CEIBCKOM
XO351CTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHMYECKUX BEILIECTBAX KaK O COCJUHEHUSX YIJepoja
(MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCYCHas KucioTa). [IpupoHbie HCTOUHUKH
YII€BOAOPOAOB (yroJib, IPUPOJIHBIN ra3, He(Th), IPOAYKTH HX MepepaboTku (OeH3MH), UX POJIb B
ObITY W TPOMBINUICHHOCTH. [loHSATHE O OMOJOTrMYECKH Ba)KHBIX BEIECTBaX: >KUpax, Oekax,
yIIeBOJAaX — M HX POJIM B IKU3HM YeJNOBEKa. MarepuanbHOE €IUHCTBO OPTraHUYECKUX H
HEOPraHMYECKUX COCAUHEHUH.

Kpemuuii, ero ¢usnyeckue U XHUMHUYECKHE CBOWCTBA, IOJYy4YeHHE U TNPUMEHEHHE.
Coenunenus kpemHus B mpupoje. Obmue npeactaBiaeHus: 006 okcuae kpemuus (IV) u kpemHueBoit
kucinote. CUIIMKAThl, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHelne CTpouTeIbHbIe
Marepuaibl: KepaMHKa, CTEKJIO, IIeMeHT, OeToH, kene300eroH. [IpoGiembl OGe3zomacHOTO
MCTIOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

XumnaeckHi IKCIEPHMEHT:

u3yueHne oO0pa3lOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI, MPOBEICHHE
KAUeCTBEHHBIX pPEaKUUd Ha XJOPUI-UOHBI U HAOJIOJIEHUE MPU3HAKOB MX HPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKUe M XMMHUYECKHE CBOWCTBA TaJOr€HOB M MX COCAMHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C oOpaslmaMu XJOpHUJIOB (TaJIOTCHHUIOB),
O3HaKOMJIGHHE C oOpasmamu cepbl M €€ COeIMHEHUSMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpPHAIOB),  HAONIOACHHE  Tpollecca  OOyIJIMBaHUS ~ caxapa IOJ  JCHCTBHUEM
KOHIIGHTPUPOBAHHON CEpHOW KHCIIOTHI, M3YYCHHE XHMHUYECKUX CBOICTB pa30aBICHHOH cepHOM
KHUCJIOTBI, MPOBEJICHUE KAueCTBEHHOW pEakIUH Ha cyib(paT-uoH U HaOIIOJeHHe MpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU CBOMCTBaMH a30Ta, (ochopa M UX COEAMHEHHI
(BO3MOXHO HCIIOJIBL30BAHKME BHUICOMATEPUATIOB), 00pa3iiaMu a30THBIX M (OCHOPHBIX YI0OpEHUH,
NOJIy4YeHue, cooupaHue, pacro3HaBaHie U H3yYeHHE CBOWCTB aMMHUAKa, POBEJICHUE KaUeCTBEHHBIX
peakuuii Ha MOH aMMOHUS U GpocaT-uoH U U3yueHUe IPU3HAKOB UX NMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON A30THOI KUCIIOTHI C MeJbI0 (BO3MOXXHO HCIOJIb30BAHUE BUACOMATEPHAIIOB),
U3y4YEeHHE MOJeNIeld KPHUCTAUIMYECKUX pPEIETOK anmasa, rpadura, QyiepeHa, 03HaKOMIIEHHE C
IPOIIECCOM  aJICOPOLIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM
MIPOTUBOrasa, MoJyuyeHue, coOupaHue, pacro3HaBaHHE U H3YUYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
IPOBE/ICHUE KAUYEeCTBEHHBIX PEaKIMi Ha KapOOHAT M CHIIMKAT-WUOHBI M HM3Y4YEHHE NMPU3HAKOB UX
MPOTEKaHUsl, O3HAKOMJICHHE C TMPOAYKLUMEH CUIMKATHOW IPOMBIIUICHHOCTH, pEelIeHue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxkHele HeMeTaIbl M UX COSTUHEHUS.

Metaibl M X COeIMHEHUS



OO01mas XxapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX MOJOXKCHHS
B Ilepuogmueckoil cucreme xumuueckux sneMeHToB [[. M. MenneneeBa W CTpOEHHS aTOMOB.
Crpoenne wmeTtaiyioB. MeTayinyeckas CBsi3b W METaUIMUECKas KPUCTAJUIMYECKasl peneTKa.
DJIEKTPOXUMHUYECKUI PSAJ  HanpsoKeHUHM MeTauioB. Du3nueckue M XMMHUYECKHE CBOMCTBA
MeTtaioB. OOmue crnocoObl MonydeHuss MeTauioB. [IoHATHE O KOPpO3WH METaNIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrutaBel (CTalb, YyryH, AIOPATIOMUHUNA, OpOH3a) UM HUX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: oJiIokeHue B [lepuoandeckoi cucteMe XumMuyeckux anementon /1. U.
MenneneeBa, CTpPOEHHE UX aTOMOB, HAXOKJICHUE B Ipupoie. Duznueckne 1 XMuMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIIBI ¥ THAPOKCHUIBI HATPUS U Kanus. [IpumMeHeHne menoqHbIx
METAJIJIOB U UX COEUHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MArHUM M KaJbLMK: moJjioxkeHue B [lepronnueckoi cucreme
xuMuueckux anemeHtoB [[. M. MeHnneneeBa, CTpO€HHE HMX aTOMOB, HAXOXIEHHUE B MPHUPOJE.
Ou3nyeckrue U XUMHUYECKHME CBOMCTBA MarHusi M Kajablus. BaxkueWine COEIUHEHMS KabLHs
(oxcua, TUAPOKCH, conn). KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHeHHUS.

AmomMunuil: nonioxkenne B Ilepumoanueckoit cucreme XuMuU4eckux osiementoB [, .
MenpneneeBa, CTpOCHUE aToma, HaXOXJAeHHE B npupoac. Dusznueckue M XMMUYECKHE CBOMCTBA
ATIOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHJIA ¥ THUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepumonuueckoir cucrteme xumudeckux saementoB /[l W.
MenneneeBa, CTpOCHUE aToMa, HaxXoXJeHue B npupoae. Pusznueckue M XMMUYECKHE CBOMCTBa
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u »xenmeza (III), ux cocraB, cBoiicTBa u
MOJTy4YEHHUE.

XumuaecKkHH IKCIIePHMEHT:

03HaKOMJICHHE ¢ 00pa3liaMi METaJUIOB U CIUIABOB, UX (PU3MUYECKUMHU CBOMCTBAMHU, U3YUCHHE
PE3yJIbTaTOB KOPPO3MH METAIIOB (BO3MOXKHO HCIOJIB30BAaHUE BHIEOMATEPUAIOB), OCOOECHHOCTEH
B3aUMOJICHCTBUSI  OKCHJA Kajbllud W HATpUs C BOJMOM (BO3MOXKHO  HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB), HCCICIOBAHUE CBOWCTB JKECTKOM BOJBI, TpoIlecca TOPEHHUs Keie3a B
KHCJIOpOJie (BO3MOYKHO MCIIOJIb30BaHNUE BUACOMATEPUAJIOB), IPU3HAKOB IPOTEKAHMS Ka4eCTBEHHBIX
peaklMii Ha WOHBI: MarHusl, KaJlblUs, aloMUHUs, IUHKa, *kene3a (II) u xenesa (), meau (II),
HaOJIOZICHUE W OMHMCAHUE MPOIECCOB OKPAIIMBAHUS IUIAMCHM WOHAMHU HATPUS, Kallus U KaJIbIUs
(BO3MOKHO HCITOJIb30BaHKE BUICOMATEPHAIIOB), UCCIIECOBaHEe aM(DOTEPHBIX CBOMCTB TUAPOKCHIA
ATIOMUHUA U TUIPOKCHJIA LIUHKA, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «Baxuenmue
METAJLIBI U UX COCTMHEHUS.

XHMHUA U OKPYXKAKIIAsA cpeaa

BemiectBa 1 marepuainbsl B NOBCEAHEBHOW JKM3HU 4eJOBEKa. be3onmacHoe HCHOJIb30BAHUE
BEIIECTB M XHMHYECKUX peakiuid B ObiTy. IlepBas moMols Mpu XUMHUYECKUX OXKOrax H
OTpaBJICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpYyKaromieh cpenbl (MpeaesibHas TOMyCTHMas KOHIIEHTPAIHs
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHu# KOJI0THYECKUX IpooIieM.

XumnaeckHi IKCIEPHMEHT:

u3y4eHue o0pa3ioB MaTepralioB (CTEKIIO, CIIABbl METAILIIOB, TOJIMMEPHBIC MATEPUAIIBI).

MexknpeameTHbIe CBA3H

Peanuzanus MeXINpeaMETHBIX CBSI3€M NMPU M3YyYEHUU XMMHUHU B 9 Kiacce OCYIECTBISETCA
Yyepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W TOHATUN, SBISTIOITUXCS
CUCTEMHBIMHU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TTOHATHUS: HAY4YHBIN (DAaKT, THIOTE3a, 3aKOH, TCOPHs, aHAIIU3,
CUHTE3, KiIaccu(UKalus, TNEPUOANYHOCTh, HAOIIOJEHUE, OKCICPUMEHT, MOJCIHUPOBAHUE,
HU3MEPEHHE, MOJICIb, SIBICHHE, TAPHUKOBBINA (D (PEKT, TEXHOIOTHS, MaTEPHAIIHI.

®dusuka: wmartepusi, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIUJ, H30TOIIbI,
pPaIOaKTUBHOCTb,  MOJIEKYJIa, JJEKTPUYECKUA  3apsij, MPOBOJHHUKH, MOJYINPOBOJHHUKH,
TUDIIEKTPUKU, (OTOAIEMEHT, BEIIECTBO, TENO, OO0BEM, arperatHoe COCTOSHUE BEIIECTBa, ras,
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pacTBOp, PaCTBOPUMOCTh, KpUCTAJUITMYECKAsl pelIETKa, CIUIaBbl, (PU3NYECKHE BEITHMUUHBI, CIUHUIIBI
U3MEpEeHNs1, KOCMUYECKOE IPOCTPAHCTBO, INIAaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢otocunres, apixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEpAIbHBIE YAOOpPEHHMS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPOJIbI, OJE3HBIE HCKOMIAeMBbIE,
TOILUINBO, BOJHBIE PECYPCHI.

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pE3yNbTaThl OCBOCHHMS IPOrPaMMbl OCHOBHOTO oO0Imiero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJi€ OOyUeHUsI XUMUU B €IMHCTBE Y4eOHOI M BOCHUTATEIbHOW AEATEIbHOCTU B
COOTBETCTBUM C TPAJULMOHHBIMH POCCHUICKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTSMHU, HPHUHATHIMH B OOIIECTBE MpaBWIaMH M HOPMAMH IOBEACHHUS U CIIOCOOCTBYIOT
npoleccaM CaMOIO3HAHUS, CAMOPA3BUTHSA U COLIMATU3AIMH 00yUYaIOIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPaXAlOT TOTOBHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCA
CUCTEMOM ITO3UTUBHBIX LIEHHOCTHBIX OPMEHTALMi W paCIIUPEHHE OIbITa JAEATEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE€ B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HACJIINI0, TOHMMAHUS 3HAYCHUS XHUMHYECKOM HAyKd B IKM3HHM COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BJAJE€Th JIOCTOBEPHOW HMH(OpMAIMe O MepefoBbIX JOCTHXKEHUAX U OTKPBITUAX
MHUPOBOW U OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTPOWUCTBE MHpa
H 00IIeCTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

IIPEACTABJICHUS] O COLMAJIBHBIX HOPMAax M IpaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUN B
KOJUIEKTHUBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B OO0IIECTBEHHO I10JIE3HOH,
y4eOHOMCCIIEI0BATENbCKOW, TBOPYECKOW W JAPYTUX BHUAAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM IESTEIBHOCTH MPU BBHINOJHEHUHM yYeOHBIX, IMO3HABATEIbHBIX 3ajad,
BBIMIOJTHEHUH XHMHUYECKUX OSKCIIEPUMEHTOB, CO3/IaHUU Y4EeOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOILM B Ipolecce 3TOH y4eOHOH IesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MTOBEJCHUE U MOCTYIIKM CBOMX TOBAPHILEH C IMO3UIIMM HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCIIEICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHUYECKUE  IPEJACTABICHMsT O  BEIIECTBE M XHMHUYECKOM  peakluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPa3BUTHSl HAyKW M COCTaBISIOIIME OCHOBY JUIS
MOHUMAaHMS CYIIHOCTH HAaY4YHOH KapTHHBI MUpA, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHUS NPUPOJBI, B3aUMOCBA3SAX 4YEJIOBEKA C MPUPOJHOM CPEelOd, O pOJIM XMMHHM B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHBIE HA IIOJy4YEHHME HOBBIX 3HAaHUM IO XUMUMH,
HeoOXonuMble il OOBSICHEHUS HaONIOaeMbIX IPOLIECCOB U SBJICHUH, IO3HABATEIBHOH,
MH(GOPMALIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOU pabOoThI C
y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoil, IOCTYNHBIMH TEXHUYECKMMHU CpPEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYCHMIO U TO3HAHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENIbLCKON NEeATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HAaHUE LIEHHOCTU XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH
Ha 3JI0OpOBBIM 00pa3 JKW3HMU, OCO3HAHME IIOCIEJACTBUI U HENpPUATUE BPEAHBIX IPUBBIUEK



(ynorpeOyieHUsI aJKOrojisi, HAapKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIOACHUS MPaBUII
0€301acHOCTH MPU 0OpaIEHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U PEaTbHOM KU3HH;

5) TPy10BOr0 BOCIIUTAHUA:

MHTEpEC K MPAKTUYECKOMY H3yUeHUIO MpodeccHil U Tpyla paziuyHOro poja, YBaKEHHE K
TPYy U pe3yJibTaTaM TPYIOBOM NeATEIbHOCTH, B TOM YKCIIE€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX
3HAHUU 10 XMMUU, OCO3HAHHBIN BHIOOP MHAMBHUIYAIbHON TPACKTOPUH MPOJOJIKEHHsST 00pa30oBaHUs
C y4€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XWUMHUHU, OOIIECTBEHHBIX HHTEPECOB H
MOTPeOHOCTEH, yCIemHoN mpo(ecCHOHATbHON JESTEIPHOCTH W PAa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOo(eccroHalbHOI cpee;

6) 3K0J10rM4ecKOro BOCIIMTAHMS:

AKOJIOTMYECKU Lerecoo0pa3Hoe OTHOIIEHUE K MPHUPOAE KaK MCTOYHUKY KH3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS, MOHHMMAaHUE LIEHHOCTU 3J0POBOr0 M 0e30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DPU3NUYECKOMY U IICUXUYECKOMY 3/10pPOBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHUS MPaBWJI OE30MaCHOTO TMOBEACHUS NMPH padOTe C BEIICCTBAMHU, a TaKXKE B
CUTYAIUX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOTy4YaeMble IPU U3YYEHUH XUMHH, JUIs pelIeHUs 3a/ad,
CBA3AHHBIX C OKpPYXAOLEd IPUPOJHOM CPEIOW, I IIOBBIIICHUS YPOBHS OKOJIOTMYECKON
KyJbTYpbl, OCO3HaHMSI TJI0OAJBLHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM M IMyTed UX peuieHHs
MIOCPEJICTBOM METOJOB XUMHUHU, IKOJIOTMYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOACTBOBAaThCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHON U COLMAIBHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMeTHBIX pPeE3yJbTaTOB BBIACIAIOT 3HAYUMbIE M (OPMHUPOBAHUS
MHUPOBO33pEHUST OOIIEHAYYHBbIC TOHATHS (3aKOH, TEOpHs, MPHUHIIMI, TUMOTe3a, (akKT, CUCTEMA,
MIPOLIECC, AKCIIEPUMEHT U JIPYTroe.), KOTOpPbIE HCIIOJIb3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX
mpeIMeTax W MO3BOJSIOT HA OCHOBE 3HAHHWM M3 ATHX MPEIMETOB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAay4YHOM KapTUHE MHpa, M yHHBepcalbHble ydyeOHbIe IeWCTBUS (I103HABaTENbHbIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIE), KOTOpbIE oOOecreynBaroT (opMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO YUeOHOU JAesITENbHOCTH.

Ilo3naBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHHUS UCTOJIb30BaTh MPUEMBI JJIOTHYECKOT'O MBILIUICHHUS TP OCBOCHUH 3HAHUMN: PACKPHIBAThH
CMBICJ XMMHUYECKHUX MOHATUI (BBIIEIATh UX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATH B3aUMOCBS3b
C IPYTUMU TOHATHUSMU), UCIIONH30BATh MOHATHUS AJsi OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBICHHA,
BbIOMpATh OCHOBAaHUS U KpPUTEpUU Uil KiIacCU(UKAIMM XUMUYECKHX BEIIECTB UM XHUMHUYECKUX
peakiuii, yCTaHaBIMBaTh MPUYNHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTAMU H3Y4YEHHS, CTPOUTH
JIOTUYECKHE pacCykAeHHUs (MHAYKTUBHbIC, NEAYKTHBHbIE, [0 aHAJIOTHU), JeJaThb BBIBOABI U
3aKITIOYECHUS;

yMEHHE NPUMEHATh B IpolLlecce IMO3HAHUS TMOHATUS (IPEeIMETHblE M METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOIb3yeMble B XHMHH, IPEOOpPa30BHIBATH IIHPOKO
IpPUMEHSEMbIE B XUMHUU MOJIEJbHBIE NPEJCTaBICHUS — XUMHUYECKUH 3HAK (CHMBOJI 1JIEMEHTA),
XuMHu4Yeckas (opMyna U ypaBHEHHWE XHUMHUYECKOM pEakuu — TpPH pPEIIeHUH Y4eOHO-
M03HABATEJIbHBIX 3aJa4, ¢ YYETOM 3TUX MOJEIBHBIX MPEACTABICHUI BBIBIATh U XapaKTepU30BaTh
CYIIIECTBEHHBIC TIPU3HAKU M3yYaEeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi,
BBISIBJISITH O0IIIME 3aKOHOMEPHOCTH, IPUUNHHO-CJIEICTBEHHBIE CBSI3U U MPOTHUBOPEYUS B U3yYaeMbIX
npoliieccax u sIBJICHUSX.

Ba3oBble uccienoBarebcKue AeiCTBHA:

YMEHHE MCHOJIb30BaTh MOCTaBICHHbIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAaK¥Ke
B KayecTBE OCHOBBI JUIsl (POPMUPOBAHMSI THIIOTE3bI [0 MPOBEPKE MPABHIBHOCTU BHICKA3bIBAEMBIX
CYKJICHUM;

NpUOOpETEHUE OIbITa 10 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAAaTh 32 XOJIOM IPOIECCa, CAMOCTOSTEIBFHO MPOTHO3UPOBATH €T0
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pe3ynbrat, (QopMyIupoBaTh OOOOLICHWS ¥ BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMsI, COCTABIIATh OTUET O POAEIaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BbIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIMIO PA3IUYHBIX BUIOB U
dbopM TpencTaBICHHS, MOJYYaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa
XUMHUYECKOTO COJIep KaHUs, CIIpaBOYHbIe OocoOusi, pecypchl MHTepHeTa), KpUTUYECKU OIICHUBATh
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE NMPUMEHSATh Pa3InYHble METOJAbI U 3alpOChl IPU MOUCKE U 0TOOpe MH(pOpMaAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAMMBIX IJIsS BBIMOJHEHUS YYEOHBIX W MO3HABATENBHBIX 33724
ONpeNeNEHHOTO THUIa, MPUOOpPETEHHWE OmNbITa B 00JACTH HCIOJIB30BaHUS HHGOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJAJICHHWE KYyJIbTypOH aKTHBHOTO HCIOJB30BaHUS PA3IUYHBIX
MOMCKOBBIX ~CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMy MpeacTaBICHUS
uHbOpMAllMM M WLIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOXKHBIMH CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHHE HCIIONIb30BaTh W aHAIM3UPOBATH B TpoIlecce Y4eOHOW M HCCIIeI0BaTENbCKON
JeSATEIbHOCTH UH(POPMALIMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIbCKOTO X035IICTBa U TPAaHCIOPTa Ha
COCTOSIHME OKPY>KArOLIEH IIPUPOAHOU CPEBI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

yMEHHUS 3a7aBaTh BOMPOCHI (B X0/1€ [uaiora u (Win) JUCKYCCHUU) TI0 CYIIECTBY 00CYKaaeMoun
TeMbI, (HOPMYIHMPOBATH CBOU IPEJIOKEHHSI OTHOCUTEIBHO BBIMOIHEHUS [IPETI0KEHHON 3a/1a4H;

YMEHHUS MPEICTABIATh MOyYeHHBIE PE3YIbTAThl MO3HABATEIHHON JIEATEITHPHOCTH B YCTHBIX U
MUCBbMEHHBIX  TEKCTax; JelaTh IMPE3eHTAlUI0 PE3yJbTaTOB  BBHIMOJIHEHHUS  XHUMHUYECKOTO
HKCIepUMeHTa (1a0opaToOpHOro OIbITa, Ja0OpaTOpHOM pPadOThI O MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);

YMEHHUS Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW IMO3HABAaTEIbHOU WU
UCCJIEIOBATENCKOM ACSITETbHOCTH MPHU PEUICHUH BO3HUKAIOUINX MPOOJIEM Ha OCHOBE Y4ETa 00IINX
WHTEPECOB U COTJIACOBaHUsS MO3UIUIN (00CYX)AeHHS, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JCHCTBHI, ONpeieieHne KPUTEPHUEB 10 OIIEHKE KayecTBa BBIMOJIHEHHOM
paloThI U ApyTHE).

PeryasiTuBHble yHHBepcajibHble yUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITENILHO OIpPENesaTh LENHU NeATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO JESITENILHOCTD, BEIOUpATh Hanbosee
s¢dheKkTUBHBIE CIOCOOBI PEelIeHUS YUEeOHBIX U MO3HABATEIBHBIX 33a4, CAMOCTOSTEILHO COCTABIATh
WM KOPPEKTUPOBATh MPEIJIONKEHHBIA alTOPUTM ACHCTBUM MPHU BBINOJHEHUH 33laHUN C y4ETOM
MOJy4YeHUs] HOBBIX 3HAHWA 00 H3y4aeMblX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OIECHUBATh
COOTBETCTBHE IOJYYEHHOIO pe3yJibTaTa 3asBJICHHOW LEIM, YMEHHE HCIOJIb30BaTh U
aHAIIM3UPOBATh KOHTEKCTHI, IIPEIJiaraeMble B YCIOBUHU 3aJaHUA.

HNPEAMETHBIE PE3YJIBTATbBI

B coctaBe mpeaMETHBIX pE3yNbTaTOB IO OCBOCHUIO OO0S3aTENBHOTO COJEPIKAHUSA,
YCTAHOBJICHHOTO JIaHHOW (emepanpbHO  pabodeil MpOrpaMMOM, BBIACISIOT: OCBOCHHBIC
00yJaronuMuUCs Hay4dHbIC 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUH, criennduyecKue s IpeaMeTHON
obnactu «XuUMUS», BUIbI JEATEIbHOCTH MO IMOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIpeTaluHu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYECOHBIX U HOBBIX CUTYAIIHSIX.

K koHiy oOyueHuss B 9 kiacce mpeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHUA:

®  pAcKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSATHI: XMUMHYECKUH 3JIEMEHT, aToM,

MOJIeKYJla, UOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BaJICHTHOCTH,
ANEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PEaKIHsl, XUMUUECKasl CBSI3b,
TEIIOBOM 3(PQeKxT peakuuu, MOIb, MOJSPHBIM O00BEM, pacTBOp, DSIEKTPOJIUTHI,
HERJIEKTPOJIUTHL,  AJEKTPOJIMTUYECKAss JUCCOLMALUS, pPEaKIUH HOHHOTO oOMeHa,
Karajau3aTop, XUMHYECKOE paBHOBecHe, oOOpaTUMble © HeoOpaTHMblE pEaKIuy,
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OKHCJINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE
U BOCCTAHOBJICHHE, aJUIOTPONUs, aMpOTEpHOCTh, XUMHUYECKasi CBA3b (KOBaJIEHTHa,
MOHHAsl, METaJUINYecKas), KpUCTaUIMYECKasi pPEIIETKA, KOPpO3Us METaluIOB, CIUIABBI,
CKOpPOCTh XMMHYECKOM peakiuu, npeaeiabHo gonycrumas konuentpanus [1/IK Bemecta;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKMX IOHATHUH M INPUMEHATH 3TU
MOHSITHS IIPU ONMCAHUH BEILIECTB U UX MPEBPAIICHUN;

UCTIOJIb30BAaTh XUMUYECKYIO0 CUMBOJIMKY Il COCTaBJICHUS ()OPMYJI BEILIECTB M YPaBHEHUI
XUMHUYECKUX PEaKIUil;

OIIPEAEIATh BAJIEHTHOCTb U CTEIIEHb OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB B COECIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIKHOCTh BEIIECTB K ONpEACNEHHOMY KIIAcCy COEAMHEHUN
no ¢opmynaM, BHJI XUMHYECKOW CBS3M (KOBAJICHTHAas, HOHHAs, MeETaJlIn4yecKas) B
HEOpPraHMYECKUX COCTUHEHUSX, 3aps]] MOHA 110 XUMHUYECKOH (hopMyIie, XapaKkTep Cpelibl B
BOJHBIX pacTBOpax HEOPraHMYECKUX COCIAMHEHMM, TUIl KPUCTAUIMYECKOW PpELIETKU
KOHKPETHOT'O BEIIECTBA;

packpbiBath cMbica [lepuoanueckoro 3akona 1. M. MenneneeBa U JeMOHCTPUPOBATH €r0
MOHMMAHHE: OIUChIBATh U XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoguueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh NOHITHUS «rjaBHasg noAarpynna (A-rpymnmna)y»
n «mobouynas mnoxarpynmna (b-rpymma)», Mameie u OosbliMe TEPUOABI, COOTHOCHUTH
0003HAaYeHMS, KOTOpble HMEIOTCS B MEPHOAMYECKOM Talnuie, ¢ YHCIOBBIMH
XapaKTepUCTHUKaMH CTPOEHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W 3apsj sjapa,
ofI1ee YHCI0 3JCKTPOHOB M pacIpelesieHHe MX IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHSATH
o01mirie 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U MX COEIMHEHUH B Mpejenax
MaJiblX IIEPUOJOB U IVIABHBIX MOATPYIII C YYETOM CTPOEHMSI UX aTOMOB;
KJIaCCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPraHMYECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCIYy M COCTaBY Y4YacCTBYIOLUIMX B PEAKLUM BEILECTB, MO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTENEHEH OKUCIECHUS XUMUYECKUX DJIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOLIME U CrieIM(PUUECKIEe XUMUYECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB, MOATBEPXkAas ONUCAHUE MPUMEPaMU MOJEKYJSPHBIX U HOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHUS BJIEKTPOJUTUYECKON IMCCOLMAIMA KHUCJIOT, IIEJI0YEeH U COJeH,
MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHHS PEaKLUUi HMOHHOTO OOMEHAa, YpaBHEHHs pEeakuuil,
MOJITBEPIKTIAOIIUX CYLIECTBOBAHUE T€HETHUECKOM CBA3U MEXK/IY BELIECTBAMH PA3IUYHBIX
KJIACCOB;

pacKpbiBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLUUNA MOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOEHHS, BO3MOXXHOCTHU
MPOTEKAHUsI XUMUYECKUX IIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTEJIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO Macchl BEILECTB, MAacCOBYIO
JOJTI0 XMMHYECKOTO 3JIEMEHTa MO (OopMysie COCIUHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakluu;

coOmogaTh  IMpaBWja  IOJIb30BAHMS ~ XUMHYECKOW TOCYIOM W J1abopaTOpHBIM
o0opy/soBaHHEM, a TakXKe MpaBuia OOpalleHHs C BEUIeCTBAMH B COOTBETCTBUHU C
MHCTPYKIMSAMHU MO BBIIOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYECHUIO U
coOMpaHunI0 ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEP)KJIAIOLIME KAueCTBEHHBIM COCTAB pPA3JIMYHBIX BELLECTB!
pacro3HaBaTh OIBITHBIM IyTEM XJIOpHA-, OpoMHUI-, HOAWA-, KapOoHat-, docdar-,
CWIIMKAT-, CyIb(aT-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHUS U NOHBI U3YYCHHBIX METAJIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHUUYECKUX BEILIECTB;

IIPUMEHSATh OCHOBHBIE OIEpPALlUM MBICIUTEIbHOW AESITEIBHOCTH — AHAJIW3 U CHUHTES,
CpaBHEHHUE, 0000IIeHHE, CUCTEMATU3AlINIO, BbISIBJICHUE PUYMHHO-CIIECACTBEHHBIX CBSI3€i
— JUI1 WU3Y4YEHHUs] CBOMCTB BEIIECTB M XUMHUYECKMX pEaKLUi, €CTECTBEHHO-HAYYHbIE
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METO/IbI IO3HAHUS — HAOIIOACHHUE, U3MEPEHHE, MOICTUPOBAHUE, SKCTICPUMEHT (PEaIbHbII
Y MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne o/ HanmeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
) NPOrpamMMmblI Bcero K06H TPOILHbIE HpﬁaKanecm{e o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebi
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEeHME U yriayOneHue 3HaHUI 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaKIuit https://m.edsoo.ru/7t41a636
13 DNeKTpOIUTUYECKAs TUCCOIIAALINS. ] 1 1 bubmuotexa [JOK
' XHMMHUYECKUE PEAKIIMH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M MX COeIMHEHHS
21 OO0mas XxapaKTepruCTUKa XUMHUYIECKIX 4 1 bubnuoreka [JOK
] anneMeHToB VIIA-rpynnsl. ["ajioreHsl https://m.edsoo.ru/7f41a636
o | Someper o ; oo 10K
' PYTHIBL- &P https://m.edsoo.ru/7f41a636
COCTMHEHHSI
OO1m1ast xapaKTepUCTHKA XUMUYECKUX
bu6mmoreka [IOK
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEAMHEHUs
I 8 1 ;| oo o
) 9 PYTHIBI- poa https://m.edsoo.ru/7f41a636
KPEeMHHUHN M UX COCTUHEHUS
Hroro no pazneny 25

Pasznea 3.

MeTajliibl M UX COeAMHEHUS
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bu6mmoreka [IOK

3.1 Obmpe cROACTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxueiinme MeTayisl 1 UX COETUHEHUSA 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nes 4. Xumus 1 oKpysKawomas cpeaa
4.1 BemiectBa 1 MaTepHUasl B JKA3HUA YEI0BEKa 3 Eubmiorexa HOK
) m p https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMs 3 Eubmiorexa OK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
N KosanyecTBo yacoB Jlara DJIeKTPOHHbBIE N (pOoBbIE
n/n Tema ypoka Beero KoHTpo/bHbI IpakTn4yeckue W3yueHus oOpa3oBaTe/IbHbIE
e padoThbl padoThI pecypchbl
[Iepnoanueckuit 3aK0H.

1 Ilepuonuueckas cucrema 1 05.09 202 bu6nmoreka [JOK
XUMHUYECKUX iemeHToB /. U. 3 o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

N bu6nmmorexa [IOK

2 CBOMCTB XUMHUYECKUX IJIEMEHTOB 1 08.09.202 ]

HEPBAIX TPEX NEPHOJIOB 3 https://m.edsoo.ru/00adb6b6

3 Krnaccudukanus u HoMeHKIaTypa 1 12.09.202 bubmuorexa [JOK
HEOPTraHNYECKUX BEIIECTB 3 T https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckou CBSI3U U TUIIEI 1 15.09.202 bu6mmoreka [JOK
KPUCTAJUTNIECKUX PEIIETOK 3 U https://m.edsoo.ru/00adbac6
KonrtponsHast padora Nel no reme

5 «IToBTOpeHue u yrirybaeHue 3HaHUM 1 1 19.09.202
OCHOBHBIX Pa3/iesIoB Kypca 8 kiacca» 3

6 Kiaccudukanmst XuMuaecKux 1 29.09.202 bu6mmoreka [JOK
peakuuii o pa3IuyHbIM IIPU3HAKAM 3 o https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTU XUMHUYECKOMN

bubmuoreka [JOK

7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1 26.09.202 )

FeTePOrCHHBIX PEaKIIIAX 3 https://m.edsoo.ru/00adbe9a
[ToHATHE 0 XUMUUECKOM PAaBHOBECHH.

] @DaKTOpBbl, BIUSAIOLINE HA CKOPOCTh 1 29.09.202 bubmuorexa [JOK

XMUMHAYECKON peakIiuy 1 MOJI0KEeHNE 3 T https://m.edsoo.ru/00adc28c

XUMHYECKOI'O paBHOBECUA
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OKHCIUTEIBEHO-BOCCTAHOBUTEIILHEIC

bu6mmoreka [IOK

9 peaxiumn 23' 10202 https://m.edsoo.ru/00adcade
Teopust 371EKTPOTUTHYECKOM
bu6mmoreka [{OK
10 nuccoranu. CUIIbHBIE U clIa0bIe 06.10.202 https://m.eds0o.ru/00adcd68
AJICKTPOJIUTHI 3
. bubnuorexa [JOK
11 Honnble ypaBHEHUS peakuuii ;0.10.202 https://m. edsoo.ru/00add448
12| oconamnit = tnere mpeacranmer 1310202 | bubmorera LIOK
pvﬂ 1 o https://m.edsoo.ru/00add5d8
00 DJIEKTPOJUTHICCKON JUCCOIUAIINH 3
XuMHYECKHE CBOMCTBA COJIEN B CBETE
. bubmuorexa [JOK
13 MPEACTABIICHHIA 00 N 17.10.202 https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHICCKOM TUCCOIUAITTT 3
. bu6nmmoreka [IOK
14 [TonsTue o rumponuse comuei §O.10.202 https://m.edsoo.ru/00add9d4
O0001IeHrEe U cCUCTEMAaTU3aIIHI bu6nmmorexa [IOK
15 3HAHUI ‘;‘4' 10.202 https://m.edsoo.ru/00addd12
16 EE:&E?EE&??J:HJIELme 27.10.202 | DubmaorexalIOK
p o https://m.edsoo.ru/00addbfa
3a7aud» 3
17| Oneverammniman e 07.11.202 | BuGamorexa LIOK
P 8 HHALHA. T https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX) 3
8| Romircons comtcrna n apmone 1011202 | bubmorexa LIOK
puMep T https://m.edsoo.ru/00addfe2
XJI0pa 3
19 XnopoBogopoa. ComnsiHast KUCIIOTA, bubnmoreka [JOK
XMMHUYECKHE CBOICTBA, MOJIyUYEHUE, 14.11.202 https://m.edsoo.ru/00ade104
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MIPUMEHEHNE

[IpakTtrueckas padora Ne 2 mo Teme

bu6mmoreka [{OK

20 <<H0nyquI/1f: COJSHOH KHCIIOTEL, 17.11.202 https://m.edsoo.ru/00ade348
HU3y4YeHUE €€ CBOMCTBY» 3
21 E;;I;:g:f;; A — 21.11.202 | Dbubmorexa HOK
PCAIIUTH, CCIIH O o https://m.edsoo.ru/00ade488
pEareHToB JiaH B U30BITKE 3
2 OO01mas xapakTepuCcTHUKa 3JIEMEHTOB 24.11.200 bubnnorexa [IOK
VIA-rpynmel 3 T https://m.edsoo.ru/00ade64a
AnnoTpornHble MOIU(GUKALIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ COeTMHEHUI 28.11.202 bubnuorexa [JOK
B IIpUpPOJie. XUMHUYECKHUE CBOWCTBA 3 o https://m.edsoo.ru/00ade64a
cepsl
24 CepoBonopoJi, CTpOEHHUE, 01.12.202 bu6nmoreka [IOK
(bU3MIeCKre U XUMUYECKHE CBONCTBA 3 T https://m.edsoo.ru/00ade802
25 gﬁiﬁﬂiﬁﬁﬁi gﬁ;{j:cﬁ?gc?ﬁcma 05.12.202 | buomorexa LIOK
’ o https://m.edsoo.ru/00adea28
MIPHUMCHCHUE 3
XHWMHWYECKUE PEAKINH, JIEIKALUE B
OCHOBE ITPOMBILIIEHHOTO crocoba
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. 08.12.202 bubnnorexa [JOK
XUMHYECKOE 3arpsi3HEHUE 3 o https://m.edsoo.ru/00adec8a
OKpY>KaroIlIeu cpebl COETUHEHUSIMU
cepsl
Briuncnenne MmaccoBOM 0JIM BRIXOAa bu6mmoreka [JOK
27 12.12.202
MIPOAYKTA PEaKINH 3 https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa SJIEMEHTOB bubmmnoreka [JOK
VA-rpynmnsl. A30T, paclipocTpaHeHHe 15.12.202 https://m.edsoo.ru/00adeea6
B Ipupoe, Gpuznieckue u 3
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XUMHUYECKHE CBOMCTBA

AmMMmak, ero pu3ndecKkue u

bu6mmoreka [{OK

29 XUMUYECKHE CBOMCTBA, ITOJIyYEHUE U 19.12.202 https://m.edsoo.ru/00adf004
NIPUMEHEHHUE 3
30 ?ﬁi“féii?ﬁﬁﬁiﬁiﬁ J\Ej 1121:1?20 2212202 | Bromorexa HOK
oy » 13 o https://m.edsoo.ru/00adf180
CBOMCTB» 3
31 A3oTHas KuCI0Ta, €€ GU3NIeCcKue u 26.12.200 bu6mmorexa [{OK
XUMUYECKHE CBOMCTBA 3 o https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U cOJIeH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
9 bubmuoreka [JOK
32 ynoopeHuit. XuMudeckoe § 29.12.202 https://m.edso0o.ru/00adf5 18
3arpsi3HEHUE OKPYIKAIOMIEH cpebl 3
COETMHEHHSIMH a30Ta
33 iﬁf&?ﬁ&ﬁfﬁfﬁfﬁ cbqﬁffn(qve)cfm u 09.01202 | DubmiorexallOK
L T https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIYYCHUE 4
Hcnonb3oBanue docdaToB B
34 KauecTBE MUHEPAJIbHbBIX YA00pEHUH. 12.01.202 bubnnorexa [JOK
3arpsi3HeHUE PUPOIHON CPEbI 4 o https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pactipocTpaHEHHE B
bubmnoreka [IOK
35 npHpoze, (u3znuecKkrue 1 XUMUYECKHEe 16.01.202 https://m.edso0o.ru/00adfd9c
CBOICTBa 4
Oxkcuapl yriaeposaa, ux GUsndecKkue u
36 XHUMHUYECKHUE CBOMCTBA. 19.01.202 bu6nunoreka [JOK
DKOJIOTrH4eCcKHe MpoOIeMbl, 4 o https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHIOM yriepoaa (IV)
N bu6mmoreka [JOK
37 VYronbHasg KUCI0Ta U €€ COI 33.01 202 https://m.eds00.ru/00ae006¢
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[Ipaktrueckas padota Ne 4 o Teme
"[losy4yeHne yriekucioro rasa.

Bbu6nuoreka [JOK

38 KadectBennas peakius Ha kapOOHaT- 4216'01 202 https://m.edsoo.ru/00ae027¢
noH"
39 gefa?;{a;ﬁ: };I: H&iﬁiﬁiﬁi N 3001202 | Dubmiorexa [IOK
P m T https://m.edsoo.ru/00ae054¢
COEIMHEHHUSX YIIIEPOIA 4
. bubmuoreka [JOK
40 Kpemuuii u ero coeguHeHust 22.02.202 https://m.eds00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue
A1 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 06.02.202 bu6mmoreka [JOK
«Baxueitme HeMeTaIBI U UX 4 T https://m.edso00.ru/00ae0bf2
COEIUHEHUS
KOHTponULHa;I pabota Ne3 o Teme Bubnorexa [IOK
42 «Baxkneinnine HeMeTaIIbl U UX 09.02.202
https://m.edsoo.ru/00ae0el 8
COCTUHEHUS 4
OO6mmas XxapakTeprucTUKa XUMUYECKHIX
9JIEMEHTOB — METAJIJIOB.
Mertannuueckas CBSI3b U bubmuoreka [JOK
43 13.02.202
MeTaJlJIn4yecKasi Kpucrainyeckas 4 https://m.edsoo.ru/00ael103e
peméTka. PU3nUecKre CBOMCTBA
METAILIOB
XUMHYeCKHe CBOMCTBA METAIIOB.
N bubmuoreka [JOK
44 SHGKTpOXthquCKHH pan 16.02.202 https://m.edsoo.ru/00ae] 156
HANpPsHKEHUH METAIUIOB 4
O61ue cnocoObl MOTyYeHUs
45| Ypamcnmns ximmcon peastuni. 2002207 | Bubmmorera LIOK
yp PCaKLlH, T https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COACPIKUT 4
MIPUMECH
46 [TonsTHE O KOPPO3UU METAIIIIOB bubnuorexa [JOK
27.02.202 https://m.edsoo.ru/00ae1278
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bu6mmoreka [{OK
47 [Henotrere MeTais! 2 1.03.202 https://m.edsoo.ru/00ae14b2
OKcHIbl ¥ TUIPOKCUIBI HATPUS U bubnuorexa [JOK
48 KaJIus 25'03'202 https://m.edsoo.ru/00ae14b2
49 IHenoq}vIoseMenLvae METaJIIbI — 12.03.202 bu6mmorexa [{OK
KaJIbIUU U MarHUH 4 https://m.edsoo.ru/00ael 5e8
. bubmuoreka [JOK
50 Baxneiime coenuHeHns KaJbIU 41‘4.03.202 https:/m.edsoo.ru/00ae] 5¢8
51 O606HvleHI/Ie U CUCTEMAaTHU3aLUs 19.03.202
3HAHUI
4
JKEcTKOCTh BOABI U CIOCOOEI €€ bu6nmmorexa [IOK
32 yCTpaHEHHUS 22'03 202 https://m.edsoo.ru/00ae1886
53| "asoon somtnweromi et 02,0420 | Bubmorera IOK
" A 8 o https://m.edsoo.ru/00aelae8
yCTpaHEHHsI 4
. bu6mmoreka [JOK
>4 AJIIOMUHHT 25'04'202 https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubmuoreka [JOK
33 THIIPOKCHU/IA 29'04'202 https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
>6 Keneso :‘2'04'202 https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIM Keje3a bubmmoreka [JOK
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(IT) u xenesa (II1)

16.04.202
4

https://m.edsoo.ru/00ae35e6

O0001IeHrEe U cUCTEMaTU3 AU

58 N 19.04.202
3HAHUH A
[IpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 23.04.202 bu6mmoreka [JOK
«Baxueiime MeTaIbl 1 UX 4 T https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruncienust mo ypaBHeHHUSIM
XUMHUYECKHUX PEaKIIHid, €CJIU OJIUH U3
60 peareHTOB J1aH B U30BITKE HIIN 26.04.202 bu6mmoreka [JOK
COJICPKUT pUMeCH. Beraucienus 4 o https://m.edsoo.ru/00ael750
MacCOBOH J0JTM BbIXOJ1a TIPOIYKTa
peakuuu
61 OGO6H}€HI/I€ U CUCTEMATHU3ALHS 30.04.202
3HAHUH "
KonTponbhas padota Ne4 no teme
62 «BaxxkHeHnre MeTaIbl U UX 03.05.202
COEIMHEHNS 4
63 BemecTtBa 1 maTepuansl B 07.05.202 Bbu6nuoreka [JOK
IIOBCEIHEBHOM XU3HU YEJIOBEKA 4 e https://m.edsoo.ru/00ae3150
64 XHUMHUYECKOE 3arpsi3sHEHUE 10.05.202 bubnnorexa [JOK
OKpPY’KaroIlleH cpebl 4 o https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 14.05.200 bubnnorexa [JOK
9KOJIOTUYECKUX TIPOOIeM 4 o https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O600meHue 1 bubmuorexa [JOK
cUCTEMAaTHU3alNs 3HAHUHI 17.05.202 https://m.edsoo.ru/00ae0d0a
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67 PesepubIil ypok. O60011eHIE 1 1 21.05.202 bubnuoreka [JOK
CUCTEMATHU3aINs 3SHAHUHI 4 e https://m.edsoo.ru/00adb33c¢
63 PesepBHBIit ypoK. O6o6iueHI/Ie " 1 24.05.200 bubnuorexa [JOK
CUCTEMATHU3aIHs 3HAHUHI 4 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 9 kinacce/ ,Kysnernora H.E., Tutosa .M., I'apa H.H. Akninoneproe o01iecTBo

«3narenscTBO «IIpocBeienne»
* Xumus, 9 kmacc/ I'abpuensu O.C., OctpoymoB W.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO

«3narenscTBO «IIpocBeienne»

* Xumus, 9 kimacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A. A. u apyrue; moj penakiuei
Jlynuna B.B., Aknronepnoe o6mmectBo «M3narensctBo «IIpocBemienney

» Xumus, 9 kmace/ XKypun A.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Aknpioneproe odmiectBo «M31arenscTBo

((HpOCBeI_HeHI/Ie))
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