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IHHOACHUTEJIBHASA 3ATIINCKA

[Tporpamma o XMMHUM Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHusl COCTaBlIeHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM HpOrpaMMbl OCHOBHOI'O
obmero obOpaszoBanus, mnpexacraBieHHbx B @I'OC OOO, a Takxke Ha OCHOBE (QenepanbHOI
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHLENIUU IMpernoAaBaHusl y4eOHOro mnpeaMera
«Xumus» B 00pa3oBatelbHbIX opranusanusx Poccuiickoit denepanuu.

[IporpaMmma mo xwmum Ja€T TMPEACTaBICHUE O IIENAX, OOIIeH cTpaTeruu oOydeHwus,
BOCIIUTAHUSI W Pa3BUTHS OOYYalOIIMXCS CpEACTBAMHM Y4e€OHOro NpeIMeTa, YCTaHaBIMBAET
o0s13aTebHOE MPEIMETHOE COAEpIKAHKE, MPEeAyCMaTPUBAET paclpeieleHle ero mo KjiaccaM H
CTPYKTYpUPOBaHUE 110 pa3zeiaaM U TeMaM MPOrpaMMbl [0 XUMHUHU, ONPEENIIET KOJIUUECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKU COJEP)KaHUSA, PEKOMEHAYEMYI0 IOCIeA0BaTEIbHOCTh
W3Y4YEeHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, IOTUKU y4eOHOTO
mpoliecca, BO3pacTHBIX 0COOEHHOCTEH 00YyJaromuXcs, onpeaessieT BOSMOKHOCTU MpeMeTa s
peannzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOEHMSI OCHOBHOW 00Opa3oBaTeNIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a TaKKe TPeOOBaHUHN K pe3ylbTaTaM 00yueHUs XUMUHU
Ha YypOBHE LeNel W3ydeHUs TMpeaMeTa U OCHOBHBIX BHAOB Y4eOHO-TIO3HABaTENbHOU
JEeSITEIbHOCTH 00YYaroIerocsi o OCBOCHUIO Y4eOHOT0 CO/Iep KaHMUS.

3HaHUE XUMUH CIIY’KUT OCHOBOM 17151 (YOPMUPOBAHUS MUPOBO33PEHUS 00y4aroIEerocsi, ero
MIPEJICTaBICHU O MaTePHAILHOM €IMHCTBE MUPA, BAXHYIO POIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEJICTaBJICHUS O B3aUMOIIPEBPAILEHUAX YHEPTUU U 00 3BOJIIOLUYU BELIECTB B MPUPOE, O MYTIX
pelieHus Tria00albHBIX MpPOOJeM YCTOWYMBOTO pPa3BUTUS UEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKON, MUILEBON U SKOIOTHYeCKOi 0€301MacHOCTH, POOIEM 31paBOOXPAHEHHUSL.

HN3ydyenue xumun:

CHOCOOCTBYET pealn3alli BO3MOXKHOCTEH [UIsi caMopa3BUTHS U (DOpMHUPOBAHUS
KYJIBTYpPbI THYHOCTH, €€ 0011eil 1 PyHKIIMOHAIBHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (hOpMHUPOBaHHE MBIIUICHHUS U TBOPYECKUX CIIOCOOHOCTEH 0Oydarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSTENIbHOM  y4eOHOW  JeATENIbHOCTH,  HOKCIEPUMEHTAJIbHBIX U
WCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B TIOBCEIHEBHOM KH3HU, TaKk U B
po(heCcCHOHATTLHOM NI TEIIHHOCTH;

3HAKOMUT CO CIEUU(PUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI I[EJIOCTHOIO
B3IJIS1a HAa €MHCTBO IPUPOJIbI M YEIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TalloM B ()OPMUPOBAHUH
€CTECTBEHHOHAYYHOM I'PaMOTHOCTH 00YYalOLIHXCS;

crocoOCTBYeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOMICHHS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPHUPOJE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B OKOJOrHYecKoe 0Opa3oBaHHE
00y4aroIuXcs.

JlanHble HampaBiieHHs B OOyYE€HUM XUMHUHU OOECHeUMBAIOTCS CHEHU(PUKON coaepikaHus
y4eOHOro TMpeaMeTa, KOTOpBI SBISETCS TMEeAarornyeckd afanTUPOBAHHBIM OTPaKEHHUEM
0a30BOi HAYKH XMMHUU Ha OINPEIeIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS OPUEHTHUPOBAH HA OCBOEHUE
00y4aIOLIUMUCS CUCTEMBI NTEPBOHAYAIBHBIX MOHATHI XUMUHU, OCHOB HEOPTaHUYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX IMOHSITHI OPraHUYECKON XUMHUH.

CrpykTypa conepaHus MPOrpaMMbI 10 XUMHH C(OPMHPOBAHA Ha OCHOBE CHCTEMHOTO
nonxona kK e m3ydenuto. CopeprkaHHue CKIAIbIBAETCSI U3 CHCTEMbI MOHSATHM O XUMHUYECKOM
JJIEMEHTE U BEIECTBE M CHUCTEMbl MOHATUH O XMMHUYEecKoH peakuuu. OO0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUITY MOCIEIOBATEIBHOIO Pa3BUTHUS 3HAHWW Ha OCHOBE
TEOPETHUYECKUX MPECTABICHUN Pa3HOT'O YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EeHHsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3U;

— MpEeJCTaBIEHUHN 00 SMEKTPOTUTHUECKOIN IMCCOLMAIINH BEIIECTB B PaCTBOPaX.



Teopernueckne 3HaHMS paccCMaTpPUBAKOTCS HAa OCHOBE AMIIMPHUYECKU IIOJIYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCA IIOCIEOBATEIILHO OT OJHOTO YPOBHA K JPYromy,
BBINIONHSASL (YHKIUU OOBSICHEHHUS W IPOrHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPaKTUYECKOI 0 IPUMEHEHUS U TIOTYUYEHHS U3y4acMbIX BEILECTB.

OcBoeHne mTporpaMMbl IO XHMHH CHOCOOCTBYET (POPMHUPOBAHHIO IPEICTABICHHUS O
XMMHYECKON COCTABJISIONICH HAay4HOM KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHUPOIBI,
LIEHHOCTHOI'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3yueHne xumun
MPOMCXOOUT C TMPHUBJICYCHHEM 3HAHUM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorust. 5—7 kimacce» u «Pusnka. 7 Kiacey.

[Ipu u3yyeHnn XuMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HAYKU KaK
00JIacCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, TIPAKTUUECKONW JAEATEIbHOCTH YEIOBEKa M KaK OIHOTO
13 KOMIIOHEHTOB MHPOBOW KYJIbTYphl. 3ajada yueOHOro MmpeaMera COCTOUT B (POPMHPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHHI — BaKHEHIIMX (PAKTOB, MOHSTHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
MPUOOILEHNH K HAyYHBIM METO/IaM MTO3HAHUS NPU N3YYEHUHU BEUIECTB U XUMUYECKUX PEAKIUil, B
(¢bopMUpPOBaHWK ¥ PA3BUTUU T[IO3HABATEJIbHBIX YMEHMM W HX MNPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHONW U y4eOHO-HUCCIIEI0BATENLCKOM JIeATEIbHOCTH, OCBOCHUH TPABUIJI O€30IaCHOTO
oOpallieHus C BeIeCTBAMHU B IOBCETHEBHOM KU3HU.

[Ipy m3yuyeHUHM XUMUU Ha YpPOBHE OCHOBHOIO OOIIEro OOpa30BaHUS BaXKHOE 3HAUCHUE
npuoOpesH Takue 1eIH, KaK:

— (hopMHpOBaHNE MHTEIICKTYAJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caMO0OOpa30BAHUIO,
COTPYAHHYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO pELIEHUH, CIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KHU3HH;

— HaNpaBJIEHHOCTb OOYyYEHHsS Ha CHUCTEMAaTHYeCKOe MpHOOIIeHHE OOydarolmuxcs K
CaMOCTOAATEJIbHOM  TO3HABATEIBHOM  JEATENIbHOCTH, HAydyHbIM  METOJaM  ITO3HAHMA,
(OopMUPYIOLMM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XMMUU;

— oOecrieueHne yCIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYaIOUIMMHUCS OIBITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS U CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIN ), UMEIOLINX YHUBEPCAIILHOE 3HAUE€HUE AJIS PA3JINYHBIX BUAOB ACSITEIbHOCTH;

— ¢opMupoBaHue o0IIeH (YyHKIIMOHATHHON U €CTECTBEHHOHAYYHOW I'PAMOTHOCTH, B TOM
YHClie YMEHUH OOBSICHATH M OLIEHHMBATH SBJICHUS OKPYXAIOUIETO MHUpAa, UCHONb3Yysl 3HAHUS U
OIBIT, TONyYEHHbIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX MpPH pEIIeHuu MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOU EATEIBHOCTH;

— (opmupoBaHue y 00y4arOIUXCsl TYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS LIEHHOCTU
XUMHYECKUX 3HAHWH A7 BBIPAOOTKU SKOJOTHYECKH IIeIecCO00pa3HOro MOBEIeHUs B OBITY U
TPYAOBOM ACATENBHOCTH B LEIAX COXPAHEHUs CBOETO 3J0POBbS U OKPYXKAIOLIEH NPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBAIUU K 00y4EHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIICUENIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIIs U HATPABICHHOCTHU JaTbHEHIIIET0 00yUSHHS.

OO1ee yuClIo 4acoB, OTBEACHHBIX JJISl U3YyYEHHs] XMMHHM Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusl, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce — 68
yacoB (2 yaca B HEJEIIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHUSA

[Ipenmer xumuu. Poimb XMMHU B KU3HU 4YelIOBEKa. XHMMHS B CUCTEME Hayk. Tema u
BemecTBa. dusmyeckue CBOWCTBA BeElIECTB. ArperaTHoe cocTtosHue BewlecTB. [lonatne o
METO/axX MMO3HaHMs B XUMUU. YHcThIe BemecTBa U cMec. CriocoObl pa3/ienieHus cMecei.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKHE 3yIeMEHThl. CHUMBOJIB XUMHUYECKHX 3JIEMEHTOB.
[Ipoctble U cnoXxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass ¢opmyia. BaleHTHOCTh aTOMOB XHMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHASI MOJIEKYJISIpHAsT
Macca. MaccoBasi 10J11 XUMHUYECKOIO AJIEMEHTA B COEIMHEHHH.

KomnuectBo BemectBa. Monb. MomnsipHast macca. B3auMocBsI3p KoInM4ecTBa, Macchl U
qrcia CTPYKTYPHBIX €AMHUIL BemecTBa. Pacuérsl o hopmMynamM XUMUYECKHX COSAMHEHUH.

®u3nueckue M XMMHUYECKHE SBJICHHS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BelIeCTB. XUMHUECKUe ypaBHeHUs. Krnaccudukanus XUMHUECKUX peaKIHii
(coenuHEHUS, PA3IOKCHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XHMHUYECKOW MOCYJOW, MpaBHIaMu paboThl B JabOpaTOpuu U MpuéMamu
oOparmieHusi ¢ 1a00OpaTopHBIM O0OPYAOBAaHUEM, M3YyYCHHE M ONMHCaHWE (DU3MYECKHX CBOMCTB
00pa3IoB HEOPTaHUYECKHUX BEIIECTB, HAOMIOIeHNE (PU3NIECKUX (TIJIaBIICHUE BOCKA, TasTHHE JIb/IA,
pacThpaHHe caxapa B CTYNKE, KUTICHHE W KOHJCHCAIIMs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIOTOM) sIBIeHUH, HaOI0AeHNe
U ONHCAaHME TPU3HAKOB TMPOTEKAHHUS XHMMHUYECKHX peakuuid (pasloxeHue caxapa,
B3aMMO/ICHCTBHE CEPHOIM KUCIOTHI ¢ XJIOpUIOM Oapusi, paznoxenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMojelcTBue jxene3a ¢ pactBopoM coimu meau (II), u3yuenme cmocoOoB
pasfenieHusi CMeceil: ¢ IMOMOLIbI0 MarHurta, (UIbTPOBaHHWE, BbINAPUBAHME, AUCTUIUISLINS,
xpomarorpadus, MpPOBEICHHE OYUCTKHM TIOBAPEHHON COJM, HaONIOJCHWEe U  ONHCaHue
pe3yJabTaTOB NPOBEAEHUS OIBITA, WUIIOCTPUPYIOIIErO0 3aKOH COXPAaHEHMsI MacChl, CO3JIaHUE
Mozeiel MOJIEKYI (ITapOCTEPIKHEBBIX ).

BaxxHeiimue npeacraBuTe Il HEOPraHMYeCKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 31€MEHT M IpOCTOE BELIECTBO.
Haxoxxnenue kucinopoaa B npupoae, pusndeckue 1 XUMHUECKHE CBOMCTBA (PEaKIUU TOPEHHS).
Oxkcunpl. [lpumenenune kuciopoma. CrmocoObl TONMy4YeHHUsT KHUCIOpoja B Jiaboparopuu u
npomblieHHocTH. KpyroBopor kuciopona B mpupone. O30H — amorponHass Moaudukanus
KHCJIOPO/Ja.

TennoBoit 3(PEeKT XUMHUYECKON pPEaKIuu, TEPMOXHMUYECKHE YpPaBHEHHs, 3K30- U
SHIOTEPMUYECKUE peaKuMH. TOIIMBO: yrosb M MeETaH. 3arpsi3HEHUE BO3AYyXa, YCUJICHHE
MApHUKOBOTO 3 dexra, pa3pyieHne 030HOBOTO CIOA.

Bogopon — »snemeHT u mpocroe BemecTBo. HaxokaeHue Boxopoda B IPUPOIE,
(u3nueckue 1 XuMUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOCOOBI onydeHus. KuciaoTel u comu.

MosnsipHblii 00bEM Ta30B. Pacy&rbl 1o XUMHUECKHM YPaBHEHHSIM.

®usnueckue cBoMcTBa BOAbL. Boma kak pactBoputens. PactBopel. HacklmeHnsle u
HEHACBIIICHHbIE PACTBOpPHI. PacTBOpMMOCTh BellecTB B Boje. MaccoBasi 10js BEIIECTBA B
pactBope. XUMHYECKUE CBOWCTBAa BOAbl. OcHOBaHUA. Ponb pacTBOpOB B MPUPOAE U B KHU3HU
yenoBeka. KpyroBopoT BOIbpl B mpupoje. 3arpsi3HEHHE NMPUPOAHBIX Boa. OXpaHa M OYMCTKA
MIPUPOJHBIX BOJ.

Knaccudukamus Heopranuueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus OKCHIOB:
coneobpasyromue (OCHOBHBIEC, KUCIOTHBIE, aMmpOTepHBIE) U HeconeoOpasyromue. Homenkiarypa
okcuoB. dusnyeckrne 1 XMUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okcuaos.



OcuoBanmst. Kmaccudukanus OCHOBaHMI: IIETOYM M HEPACTBOPUMBIE OCHOBAHMAL.
Homenkmarypa ocHoBanmid. Pu3nyecKMe M XWMHYECKHE CBOWCTBa OCHOBaHMU. [lomydenue
OCHOBAHHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucior. Ousnyeckne U XUMHYECKHUE
cBoricTBa KUCIOT. P aktuBHOocTH MetaimioB H. H. bekeroa. [Tonydyenue Kucior.

Comn. HomeHknarypa coneil. @u3znyeckue U XMMHYECKHe cBoiicTBa conel. [Tomyuenue
COJIEH.

['enernueckas cBsi3b MEXy KjacCaMyd HEOPraHUUECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEETICHHE COJIepkKaHUsd KUCIOpoAa B BO3AyXe, MOIydeHue, coOupaHue,
pacro3HaBaHUE M HM3YyYEHHUE CBOMICTB KHUCIOpOJa, HaOIIOJEHHE B3aMMOJEHCTBUS BEILIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HHUKHOBEHHMS U TNpEKpalleHus ropeHus (moxkapa), 03HaKOMIJICHHE C
oOpasllaMi OKCHJIOB M ONHCAaHHE HX CBOMCTB, IOJy4YeHHE, COOMpaHME, DPACHO3HABAHUE U
M3y4eHUEe CBOKMCTB BOjaOpojaa (ropeHue), B3aumojeicTBue Bopopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIIOJIB30BaHKME BUICOMATEPUATIOB), HAOIIOAEHHE 00pa3IloB BEMIECTB KOJTMYECTBOM
1 Monb, ucclieoBaHUE OCOOEHHOCTEH PAaCTBOPEHMS BEIIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEIACIEHHOW MacCOBOM JOJE€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICKICTBHE BOJBI C MeTaulaMu (HaTpueM W KajbllueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUANIOB), HCCIeI0BaHHE 00pas3l|0B HEOPTaHMYECKHX BELIECTB Pa3IMYHBIX KIIACCOB,
HaOJI0IeHUE M3MEHEHHMS OKPACKH WHAWKATOPOB B pAcTBOpax KHUCIOT M IIEJNOYeH, M3ydeHHE
B3auMmoneicTBuss okcuga meaw (II) ¢ pactBopom cepHOM KHCIOTBI, KHUCIOT C METajulaMH,
peakuuii HEWTpalau3aluH, NOJYYEHHE HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHUE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «Bakuelinne
KJIaCChl HEOPTAaHUYECKUX COETUHEHUI».

Ilepunonnyecknii 3akon u Ilepuoguueckass cucrema xumuyeckux jiementons JI. U.
Menpeseea. CtpoeHue aToMOB. XHMHYeCKas CBsI3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIC
peakuum

[lepBble TOMBITKM KiIacCUPHUKAIMM XUMHUYECKUX diieMeHTOB. [lonstne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIEC U ILEIOYHO3EMEIbHBIC METAIJIbl, TAJOr€Hbl, HHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpble 00pa3zyIoT aM(pOTepHbIE OKCUABI U THIPOKCUIBI.

[lepuonmuecknii 3akoH. Ilepumonnueckass cucrema xumudeckux osnemeHtos J[. U.
MenneneeBa. KopoTkonepuoanas u JuimHHONEpuoaHas ¢opmbl Ileproauueckoid cucTeMbl
xumuueckux aiiemeHToB [[. M. MenaeneeBa. Ilepuogsl m rpynnbl. PU3MYECKUH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI JJIIEMEHTA.

Crpoenne aromoB. CocraB aromHbIx snep. M3orombsl. OnextpoHbl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AJIeMEHTOB [lepruoanyeckoil CHCTEMBI
. WN. MenneneeBa. XapaKTepUCTHKAa XUMHYECKOTO »JJEMEHTA [0 €ro IMOJOXKEHUIO B
IIepuonnueckoni cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paJyca aTOMOB XMMHYECKHUX AJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUTMYECKUX CBOWCTB I10 IPYIIaM U MepHoIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoll cUCTEMbl XMMUYECKUX 3JIEMEHTOB
JUIs pa3BUTUA HayKu U npakTuku. [[. . MenneneeB — y4€HbIl U IPaKJaHUH.

XuMuyeckast CBSI3b. KoBanenrtnas (monsipHas u HEMnoJsipHast) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucieHus. OKHUCIMTENBbHO-BOCCTAHOBUTENbHBIE — peakuuu. lIporecchbl
OKHCIIEHUS U BOcCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHe oO0pa3loB BEIIECTB METAIJIOB M HEMETAIJIOB, B3aWMOJAEWUCTBHE THUIPOKCHIA
LMHKAa C PacTBOpaMHU KUCJIOT U IIEJIOYeH, MPOBEIEHUE OIBITOB, WILIIOCTPUPYIOMUX MPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHH (TOpeHHe, peaKkIMi pa3IoKeHUs, COCAMHEHUS).

Mesicnpedmemmnuie ceasu



Peanu3zanus MeXNpeaAMETHBIX CBSA3E€H MPU U3yYEHUU XMMHH B 8 KIJIACCE OCYLIECTBIISIETCS
4Ye€pe3 UCITOJIB30BAHUC KaK O6I]_[I/IX €CTCCTBCHHOHAYYHBIX HOHS[TI/II\/'I, TaxK " HOHHTHI;'I, SABISAOIINUXCA
CHCTEMHBIMH JUIS OTJICNIbHBIX MPEIMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: HAayudHBIH (DakT, TUMOTE3a, TEOPHs, 3aKOH,
aHaJIn3, CUHTE3, KJ1accuuKausi, [EPUOJAUYHOCTb, HaOII0ICHHE, JKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aroMm, OIJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJI, H3O0TOIIbI,
PaJIMOaKTUBHOCTD, MOJIEKYJIA, JJICKTPUYSCKUN 3apsjl, BEMIECTBO, TENO, O00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, Ta3, (U3NYECKUE BEIUYMHBI, CIUHHIIBI U3MEPEHUsl, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

Buonorust: porocunres, npixanue, bmochepa.

[eorpadmsi: armocdepa, rtuIpocdepa, MHHEpANbl, TOPHBIC TIOPOABI, IIOJE3HBIC
HCKOMaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XuMu4ecKkasi peakinus

Ilepuonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuyeckux odiaemeHroB J[. .
MengeneeBa. CrTpoeHune aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XHMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KalMs, KaJIbLHMS W UX COCAUHEHUH B COOTBETCTBUHU C
MOJOKEHUEM 3JIEMEHTOB B [leproinueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHne BemecTBa: BHUAbl XMMHYECKOW CBSI3M. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAUIMYECKOM PEIIETKHM W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHHMYECKUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSUIUXCS K Pa3Iu4yHbIM KJIACCaM HEOPraHWYEeCKUX COEAMHEHUM, MeHEeTUYecKas
CBSI3b HEOPTraHUYECKUX BEILECTB.

Knaccudukainuss XuMHYECKUX PEaKIUi M0 pa3IudHbIM MpU3HAKaM (TI0 YUCITY B COCTaBYy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TerioBoMy 3(hdexTy, Mo H3MEHEHUIO CTerneHel
OKHCIIEHUSI XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO yYaCTHIO KaTamu3aropa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUS.

[Tonsatue o ckopoctu xumuueckod peakiuu. [lonarue o0 oOpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusx. [loHATHE O TOMOreHHBIX M TETepOreHHbIX peakuusax. I[loHsTue o
katanuse. I[loHAaTHe O XUMUYECKOM paBHOBeCHMH. DaKTOpbl, BIHSIOIIME Ha CKOPOCTh
XUMHUYECKON PEAKIUHU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIUU, DSJIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHOU peakiuu. CoCTaBlIeHHE YpaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/]1a 3JIEKTPOHHOT0 OaaHca.

Teopus 31EKTPOTUTUYECKON AUCCOLUMALUU. DIIEKTPOIUTHl U HEIEKTPOIUTHL. KaTuoHBI,
QHUOHBI. MeXaHM3M JHCCOLMAlUM BEMIECTB C PAa3IMYHBIMU BHIAMU XHUMHYECKOM CBS3H.
Crenens nuccornanuu. CUIbHBIC U CIa0bIe JIEKTPOTUTHI.

Peakuuu monHoro oomeHa. YcioBHsI IPOTEKAaHUSI peaklUUid MOHHOrO OOMEHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUsS peakiuil. CBOMCTBa KUCIIOT, OCHOBAHMM M COJIEH B CBETE
MPEACTABICHUN 00 AJICKTPOIUTHUYECKON muccoruanuu. KadecTBeHHbIE peakIMi Ha HWOHBI.
[TousTHE O rUAPOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEIAMHM KPUCTAULIMYECKUX PEHIETOK HEOPTraHUYECKUX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CIOKHBIX BEIHIECTB (XJOpHaa HaTpHS),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOM PEAKUHUH OT BO3JCUCTBUS Pa3IUYHBIX
(hakToOpoB, UCCIIEJOBAaHUE SJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpOLEcca AUCCOIHALNU
KHUCTIOT, MIeNo4Yel U cosieil (BO3MOXKHO HCIIONIb30BaHHWE BHUACO MAaTEpHalioB), MPOBEICHUE
OIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKU MPOTEKAaHUS peakluii MOHHOro oOMeHa (oOpa3oBaHHe
ocaJika, BBIJICJICHHE Ta3a, O0pa3oBaHMUE BOJNbI), OMNbBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI



OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (FOpeHHEe, peakUuu pa3iokKeHMs, COEIUHEHUs),
pacro3HaBaHUE HEOPTraHMYECKUX BEHIECTB C IOMOIBI0O Kaue€CTBEHHBIX PEAKIUN Ha HOHBI,
peleHne YKCIepUMEHTAIIbHBIX 33/1a4.

HemeTanabl 1 MX cOeJUHEHUS

OOmass xapakrtepucTuka TramoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA IPOCTHIX BELIECTB — TaJOrEHOB.
XVMHYECKHE CBOICTBA Ha NIpPHUMEpE XJIOpa (B3aMMOAEHCTBHE C MeETalllaMH, HEMETallllaMy,
mienoyamu).  Xsoposoaopon. ConsHas KUCIOTa, XMMHYECKHE CBOMCTBA, MOJYy4YEHUE,
npuMeHnenue. JleificTBre Xjiopa U XJIOpOBOAOPOIa Ha OPraHU3M 4elioBeka. BaxkHelme Xiopu bl
U UX HaXOXJIE€HUE B IPUPOJIE.

OO6mas xapakrepuctuka 3yieMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CTpoeHue W (PU3MUECKHe CBOKMCTBA MPOCTHIX BEHIECTB —
KHCJIOpO/a U Cepbl. AJUIOTPOIHBIE MOJU(PHUKALMK KHCIOPOJa U cepbl. XUMHUYECKHE CBOWCTBA
cepol. CepoBoOpOJ, CTpOeHHE, (PU3MUYECKHEe W XUMHUYECKHE CBOMCTBA. OKCHIBI CEephl Kak
MIPE/ICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucCioTa, (pU3MUecKre U XUMHYECKHE CBOMCTBA
(oOmme Kak MpeNCTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMHUYECKHUE pEeaKLuHu,
JeXalue B OCHOBE IMPOMBIIIICHHOTO croco0a IMONydyeHHs CepHOW KHUCIOTHL llpumeHnenue
cepHoi KUCIOThI. COJIM CEPHOM KUCITOTHI, KAYECTBEHHAs peakius Ha cyib(dar-uoH. Haxoxnenue
ceppl M €€ COEeIMHEHUN B Mpupone. XHUMHUECKOE 3arpsA3HEHUE OKpYXKaroUlel Cpelsbl
COECMHEHUSMH Cepbl (KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0
MpeI0TBpALECHUSI.

OOmast xapakTepucTuka 371eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTEMEHW OKUCIEHUsA. A30T, pacnpocTpaHeHue B THpupoxe, (usnueckue u
XUMHUYecKkre cBoiicTBa. Kpyrosopor azora B npupoje. AMMUaK, ero pu3ndeckue 1 XMMHUECKHe
CBOIACTBA, MONy4eHUe U mpuMeHeHrne. Conu aMMOHUS, X PU3NYECKHE U XUMUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHMCIOTa, €€ IOJydYeHHE,
¢u3nueckue M XUMHUYECKHE CBoilcTBa (oOmiMe Kak MpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). lcnonpzoBaHue HUTPATOB U COJEM aMMOHHUSI B KAaueCTBE MHHEpAIbHbBIX
yaoOpeHuii. XUMUYeCKoe 3arps3HeHHUE OKPYXKarollel Cpe/ibl COeTMHEHUIMHU a30Ta (KMCIOTHbBIE
JOXIH, 3arpsi3HEHUE BO37yXa, MOYBbl M BON0EMOB). Pochop, auIOTpOnHBIE MOAMPHUKAIIUU
dbocdopa, duznueckue nu xumudeckue cpoiictBa. Oxcup dochopa (V) u dhocdopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOWCTBa, nomydeHue. Mcmonb3oBanue ¢(ocdaroB B KauecTBe
MUHEPAIBHBIX YA0OPEHHH.

OO6mas xapaktepuctuka 3iemMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHblE CTENEHU OKHUCICHHUS. YTJIEpO/, aJuIOTPOIHble MOAM(UKALINU, pacCTIPOCTPaHEHHE B
npupoze, Gpusnyeckrue u XuMHUIecKue cBorcTBa. Ancopouus. KpyroBopor yriepona B mpupoze.
Oxkcuppl yriaeposaa, ux Gpuanyeckre U XMMUYECKUE CBOMCTBA, NEICTBHE HA KUBbIE OpraHU3MBI,
MOJydeHHE U MPUMEHEHHEe. DKOJIIOrnYecKrue mpobiaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TJI00aThbHOrO MOTEIUICHUST KIUMaTa, MapHUKOBBIA 3 (dekT. YTonpHas KUCIOTa U e
coiM, UX (PU3MYECKHEe U XUMHYECKHE CBOMCTBA, IMOJyueHHWE U IpuMmeHeHue. KadectBeHHas
peakiuss Ha  KapOoHar-uoHbl. Mcmonb3oBaHwe  kapOOHATOB B OBITY, MEAUIIUHE,
IIPOMBIIIUIEHHOCTH U CEIBCKOM XO3SIICTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHX BEHIECTBaX KaK O COCAMHEHMSX Yriiepoja
(MeraH, »TaH, OSTWJEH, alETWIECH, JTaHOJ], TJUIEPUH, YKCycHas kucnora). [Ipupoansie
UCTOYHUKU YTJIEBOJOPOJOB (Yroib, HPUPOAHBIA ra3, He(dTh), MPOAYKTHl HUX MepepabOTKH
(6eH3uH), X POIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenmkax, yrieBoJaXx — W HMX pOIM B KU3HU UeJOBeKa. MarepualbHOE E€IUHCTBO
OpPTaHUYECKUX U HEOPTaHUUECKUX COCIUHEHHM.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOICTBa, MOITY4eHHE M IPUMEHEHHUE.
Coenunenus kpemHus B mnpupoge. OO6mue mnpencrtaBieHus o0 oxcuae kpemuus (IV) u
KpeMHHUEBOW kuciaoTe. CUIIMKAThI, UX UCIOIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTU. BaxkHeiimume



CTPOUTENIbHBIE MaTepUaibl: KepaMHKa, CTEKJIO, LEMEHT, OeTOH, jkene300eToH. IIpobiembl
0€30I1acCHOr0 UCIOJIb30BAHMSI CTPOUTENBHBIX MaTEPUATIOB B IIOBCETHEBHON KHU3HU.

Xumuueckuii IKCnepumenm

U3ydeHHe oOpa3I[0B HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTBI, MPOBEICHHE
KAueCTBEHHBIX PEaKUUil Ha XJIOPUA-UOHBI U HAOJIIOJIEHUE MPU3HAKOB HUX MPOTEKAHMUS, OIBITHI,
oTpakaromye (pU3NYECKUe U XMMHYECKHE CBOICTBA TJIOT€HOB M WX COCAMHEHUN (BO3MOXKHO
WCIIONB30BAaHUE BHUJICOMATEPUAIOB), O3HAKOMIICHHE C 0OpasliaMu XJIOPUAOB (TaJoreHUI0B),
O3HaKOMJIeHWe ¢ oOpa3naMud cepbl U €€ COEIMHEHUSMH (BO3MOXXHO HCIOJIb30BaHHE
BUJEOMATepraIoB), HaOIIOAeHHE TMpolecca OOyrJIMBaHHWS — caxapa IOA  JICHCTBHEM
KOHIIEHTPUPOBAHHON CEpHON KHCIOTHI, U3yUYeHHE XUMHUECKHX CBOWCTB pa30aBICHHOM cepHOM
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW peakuH Ha Cylb(aT-HOH M HAONIOJICHHE MpH3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (DU3MYECKUMHU CBOMCTBaMHU a3oTa, dochopa M MX COeNUHEHUM
(BO3MOXKHO HCIOJIb30BAHNE BUAECOMATEPHUAIOB), 00pa3liaMH a30THBIX U (pocPOpHBIX y1oOpeHui,
[OJlyueHUe, coOMpaHue, paclo3HaBaHUWE M H3YYEHHE CBOICTB aMMuaka, IPOBEICHHE
KAueCTBEHHBIX peakuuid Ha HOH aMMOHUs U QochaT-HOH W U3YYEHHE NPHU3HAKOB HX
[IPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEIbI0 (BO3ZMOXXHO
HCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3yUEHHE MOJENEeN KpPUCTAINIMYECKUX PEIIETOK anmasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTHBOra3a, MoIydeHHue, COOMpaHue, paclio3HaBaHHe
U U3YyYEHHE CBOMCTB YIJIEKHUCIIOrO ra3a, MpOBEJCHHE KaueCTBEHHBIX pEaklUMil Ha KapOOHAT U
CIIIUKaT HWOHbI W M3yYEHUE TMPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJICHHE C MPOAYKIUeH
CUJIMKAaTHOM MPOMBIIUICHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX 3a7au 1o TeMe «Baxneiliue
HEMETaJUIbl U UX COSTUHEHUSD.

MeTtaJu1bl M MIX COeIMHEHUS

OOmiass xapakTepUCTHKa XHWMHUYECKUX DJIEMEHTOB — METAJIOB HAa OCHOBAaHMHM HX
nosioxkenus B I[lepuonnueckon cucreme xumudeckux anemenTos 1. M. MenneneeBa u CTpoeHuUs
atoMoB. CTpoeHue MeTayioB. MeTauinueckas CBsSI3b M METAIMYECKas KpUCTAJUIMYECKas
peméTka. DIEeKTPOXUMHUYECKUH psiJ HanpsHDKeHWM MeTawioB. PU3MUECKME U XUMHUYECKUE
cBoiicTBa MeTayuioB. OOue crocoObl moayyeHus: MetaioB. [IoHsATHE 0 KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aTUTHI UX OT KOppo3uu. CiuiaBsl (CTallb, YyT'YH, NIOPATIOMUHIHN, OpOH3a) U
WX MPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[Ilenouynsle MeTabl: oaoXkeHue B Ilepnonnyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, cTpoeHUE UX aTOMOB, HaXOXJAE€HUE B npupojae. OU3nyecKue U XUMHUYECKHUE
CBOIicTBa (Ha mpuMmepe HaTpus U Kanusi). OKCuIbl U THAPOKCHUBI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUN.

[[{eno4yHO3EMENBHBIE METAUIBI MAarHMil M KalblUi: monoxeHue B Ilepumonmyeckon
cucteMe xumuueckux sneMeHToB . M. MenpaeneeBa, cTpoeHHME MX aTOMOB, HAXOXJICHHE B
npupoae. Ou3nueckue U XUMMUYECKUE CBOMCTBA MAarHus M Kajblusd. BaxkHelue coeanHEHUs
KanpLus (OKCUJ, TUAPOKCUA, coiu). JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AmoMmuHuil: nonoxenue B llepuommueckod cucrteMe Xxumudeckux sieMmeHtoB [ .
MenieneeBa, CTpOEHHUE aToMa, HaxoXJaeHue B npuponae. Gusndyeckue 1 XMMUYECKUE CBOMCTBA
amoMuHHS. AM(OTEpHBIE CBONCTBA OKCHJIA M TUJPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckoil cucrteme Xxumudeckux d3yemMeHtoB . U.
MenieneeBa, CTpOCHHUE aToOMa, HaxoXJaeHue B npuponae. Gusnyeckue 1 XMMHUYECKUE CBOMCTBA
xene3a. Okcunpl, rugpokeuasl U conu xenesa (II) m sxemeza (III), mx cocraB, cBoiicTBa U
MIOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMM METaJUIOB U CIUJIaBOB, HMX (U3UUYECKUMH CBOMCTBaMH,
W3Y4YE€HHUE pE3yJIbTaTOB KOPPO3UH METAJIIOB (BO3MOYKHO MCIIOJIb30BAHHME BUAEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOICUCTBUS OKCH/IA KAIbLIUS U HATPHUS C BOJON (BO3MOXHO HCIOJNb30BaHHE
BH/IEOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJbI, Ipollecca TOPEHHsS 3Kele3a B
KUCIopose  (BO3MOXKHO — HCIIOJIb30BAaHME  BUAECOMATEpUaAlOB), IPU3HAKOB  IMPOTEKaHUS



KaueCTBEHHBIX PEaKLIMi Ha MOHBI: MAarHus, KajblUs, allOMUHHU, LIMHKa, kene3a (II) u xenesa
(I1I), meau (1I), HabmroieHUE U ONMKCaHUE MPOLECCOB OKpAIIMBaHMS MJIAMEHU MOHAMHU HaTpus,
KaJIusl M KaJblus (BO3MOXKHO HMCIIOJIb30BAaHUE BHUIEOMATEPUANIOB), UCCIEI0BaHUE aM(pOTEPHBIX
CBOWCTB THJPOKCU/IA AIFOMUHUS U TUAPOKCUA [IMHKA, PELIEHUE HKCIIEPUMEHTAIbHBIX 33Ja4 110
TeMe «BaxxHelnme MeTajuibl U UX COEAMHEHUS».

XuMuA U OKpYsKaLas cpeaa

BemectBa u Marepuansl B IIOBCEJHEBHOM KU3HU YeJIOBEKa. be3onmacHoe MCIOIb30BaHUE
BELIECTB M XHWMHUYECKMX peakiuil B ObITy. IlepBas momolrs mpu XUMHUYECKHX OXOrax H
OTPABJICHUSX.

XVMHYECKOE 3arpsi3HEHUE OKPYIKAOIIEH cpenbl (IIpelenbHas A0NYyCTUMas KOHIIEHTpaus
Beuiects, ganee — [1/1K). Ponbs XxuMuu B pelieHuu 3K0710rM4eCKUX IpooIIeM.

Xumuueckuii IKcnepumenm:

U3yyeHHne 00pa3lloB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAIIIOB, TOJMMEPHbBIC MaTEPUAIIbI).

Mesrcnpedmemmoie ceasu

Peanuzanus MeXNpPEeAMETHBIX CBA3CH NPU U3YYEHUU XMMHH B 9 Kilacce OCYIIECTBIIACTCS
yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHOHAYYHbIX MOHSATHUH, TaK U MOHATHUH, SBISIOLINXCS
CHUCTEMHBIMHU JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHOHAYUYHOI'O LIMKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHUSA: HAaydHbIM (DakT, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTE3,  Kilaccu(uKanus,  MEepUOAUYHOCTb,  HAOMIOJECHUE,  DKCIIEPUMEHT,
MOJICITUPOBaHNE, U3MEPEHHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTHs, MaTepHUabl.

®uznka: MaTepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
paZMOaKTUBHOCTb, MOJEKYJa, JJIEKTPUYECKUH 3apsii, MPOBOJHUKH, IOIYIPOBOIHUKH,
TMBJICKTPUKHU, (POTOSJIEMEHT, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSHHUE BEIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHCTaUIMYECKash peIETKa, CIUIaBbl, (U3MYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHNS, KOCMHUYECKOE MPOCTPAHCTBO, MJIAaHETHI, 3BE31bl, CoNHIIE.

Buonorus: ¢orocunres, apixanue, Ouocepa, sKocHUcTeMa, MHUHEpAJIbHBIE yIOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpagus: armocdepa, rugpocdepa, MUHEpanbl, TOpHbIE IOPOJbI, IOJE3HBIE
HCKOMaeMble, TOIUIMBO, BOIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pE3yNbTATHl OCBOCHHUS TPOTPAMMBI OCHOBHOT'O 00IIEro 0Opa3oBaHUs
JOCTHTAIOTCS B X0/Ie OOYYEHUSI XUMHUU B €JMHCTBE y4eOHOW M BOCIIUTATEIILHOU JESITEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIBTYPHBIMH H  JIYXOBHO-
HPaBCTBEHHBIMH I[CHHOCTSIMH, IPUHATBHIMUA B OOINECTBE MPaBHJIAMH W HOPMAMHU IMOBEICHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHUS M COLUAIN3AIINN 00YYaIOIHXCS.

JIMYHOCTHBIE PE3YNBTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHBHBIX [IEHHOCTHBIX OPHEHTAIMI M PACIIMPEHUE OIbITA JIESATECIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTHU:

1) naTpHOTHYECKOr0 BOCTUTAHUS:

IICHHOCTHOT'O OTHOIICHHS K OTCYCCTBEHHOMY KYJbTYPHOMY, HCTOPUYCCKOMY H HAYYHOMY
HACIIe/INI0, TIOHUMaHHS 3HAYCHUsS XMMHUYECKOH HAayKd B JKU3HH COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON HMH(pOpPMAIMEl O MEepeIOBBIX JOCTIKCHHAX U OTKPBITHSIX
MHPOBOW M OTCYCCTBCHHOW XWMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YyCTpOICTBE
MHpa U OOIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHMSA:

IPE/ICTABICHUSI O COLMAIbHBIX HOPMax W MPaBWIAX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE,  KOMMYHHMKATHBHOH  KOMIICTEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-UCCIICIOBATEIILCKOM, TBOPYECKOH W JIPYTMX BHJAX JCSITEIBHOCTH, T'OTOBHOCTH K
pa3HOOOpa3HO COBMECTHOM JEATEIbHOCTH MPU BBIIOJTHEHHH Y4eOHBIX, TI03HABATEIBHBIX 33/1a4,
BBIMOJTHEHUM XHMHUYECKUX JKCIIEPUMEHTOB, CO3/JaHUHM YYEOHBIX MPOCKTOB, CTPEMIICHHS K
B3aWMOITOHMMAHHUIO ¥ B3aMMOIIOMOIIHM B IPOIECCEe ATON y4eOHOW IEATeNbHOCTH, TOTOBHOCTH
OILICHMBATh CBOE MOBEICHWE M TOCTYNIKH CBOUX TOBApUILNEH C IMO3UIMUA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIECTBHIA MTOCTYITKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHUYCCKHE  TIPEICTABICHUS O  BEIIECTBE W  XHMHUYECKOM  peaKIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBISIONINE OCHOBY JUIS
NOHUMAHUS  CYIIHOCTH HAyYHOH KAapTHHBI MHpa, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEIOBEKa C MPUPOTHON CPEIOi, O Poiu
XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NI03HaBaTeNIbHBIE MOTHBBI, HAINpPAaBJICHHBIE HA MOJYYCHHUE HOBBIX 3HAHWUH TI0 XHUMUH,
HeoOXoauMble Ui OOBSICHEHHS HaAOIIOaeMbIX NPOLECCOB M SBICHUH, ITO3HABATEIBHOM,
MH()OPMALIMOHHON Y YUTATEILCKON KYJIbTYPBI, B TOM YHUCJIC HABBIKOB CAMOCTOSITEIILHOIM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPABOYHOW JIUTEPATYpOH, AOCTYITHBIMH TEXHHUYECKUMH CpPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTHIA;

UHTEpec K OOyYCHHMIO M TIO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON M HMCCIIEIOBATEIBCKON ACSITEIBPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS O0y4YCHHS B A bHEUIIICM;

4) popMupoBaHNS KYJIbTYPbI 310POBb:

OCO3HAHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3II0POBBIO,
YCTAHOBKM Ha 3JI0pOBBI 00pa3 >H3HH, OCO3HAHWE IOCICICTBUH W HENPUATHE BPEIHBIX
NpUBBIYEK (YMOTPEOSEHUS aJKOrois, HapKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOIIONEHUS
npaBuwil 0E30MACHOCTH MpU OOpallleHHH C XUMHYCCKHMH BEUICCTBAMHU B OBITY M peajbHOU
KHU3HH,

5) TpyioBOr0 BOCIUTAHUS:

MHTEpEC K MPaKTUIECKOMY M3YYEHHUIO MPOodeccuii U Tpyaa pa3IudHOro pojia, yBaKeHHE K
TPyy ¥ pe3yiabTaraM TpPYAOBOW JEATEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMCHEHUS
NOPEJAMETHBIX 3HAHUH 10 XUMHH, OCO3HAHHBIH BBIOOP WHIUBUAYAIBHOW TPACKTOPUH
HPOJODKCHUsST 00pa30BaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,



OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCTenrHoi mpodecCHOHANIBHOW NEsTeNbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHA, TOTOBHOCTh aJAlITHPOBATHCS B PO ECCHOHATILHOM CpeJie;

6) IK0JIOTHYECKOT0 BOCTIUTAHMS:

9KOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIIECHHE K MPUPO/Ie KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAaHWs, IIOHUMAaHWE IIEHHOCTH 3JI0POBOTO M Oe3omacHoro obpasza >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY M TICUXHYECKOMY 3J0pPOBBIO,
OCO3HAaHHWE LIEHHOCTH COOJIOJICHHUS MPaBHJI 0€30M1acHOr0 MOBEICHH IpU padoTe ¢ BELIECTBAMH,
a TaKkXKe B CUTYAIHSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHHS, MOITYYaeMble NMPH HM3YUYCHHH XHMHH, UIS DPEIICHHS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOJHON CpeoH, JUIs MOBBIIICHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpBI, OCO3HAHHUS TJI00AIBHOTO XapakTepa SKOJOTMYECKUX NpoOIeM U MyTed MX pelIeHHs
MIOCPEACTBOM METOJOB XUMHH, IKOJIOTHUECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS MM B
MI03HABATEJILHONW, KOMMYHHKATHBHOM U COIMAIHON MPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocrase MCTAIIPCAMCTHBIX PCE3YJIbTATOB BbLIACIAIOT 3HAYUMBIC JIA Q)OpMHpOBaHI/ISI
MHPOBO33peHUsl OOIICHAay4YHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TUNoTe3a, GakT, cucrema,
MIPOIIECC, IKCIIEPUMEHT U JAPYIroe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax 1 MO3BOJISIFOT HA OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMUPOBATH MPEIICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHHE MHpa, U YHUBEpCAJIbHbIE ydeOHble NeHCTBUS (I103HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYISATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATCIIBHOMY INIAHUPOBAHUIO U OCYHICCTBJICHUIO yIIGGHOI\/JI ACATCIIBHOCTH.

Ilo3naBaTeibHBIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jlornueckue aeiicTBUA:

YMCHUSA HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOTO MbBINUICHHUA TIpH OCBOCHUU 3HAHUU:
PaCKpLIBATh CMBICJI XUMHUYCCKUX HOHATHHU (BI)IJICJ'ISITI) nux XapPaKTCPHBIC IMPpU3HAKH,
yCTaHaBIIMBATh B3aMMOCBS3b C IPYTHMMH MOHSATHSAMH), UCIOIB30BATh MOHIATHS ISl OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBJICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPHH Ui KIacCH(PHUKAIIUU
XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaKHHﬁ, YCTaHaBJIMBATb MPUYIMHHO-CIICACTBCHHBLIC CBA3U
MeX1y 00BEKTaMHU U3YYEHHUSI, CTPOUTH JIOTHUECKUE pacCy X AeHUs (MHIYKTUBHBIC, 1€ TyKTUBHbIC,
10 AaHAJIOTMH ), JIEaTh BBIBOJIbI M 3aKIIFOUCHHS;

YMEHHME MPUMEHSTHh B MPOLIECCE MO3HAHUSA MOHSTHUS (IIpeIMETHbIE U METaIlpEeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJNb3yeMble B XHMHUH, MPEoOpPa3OBBIBATh ILIUPOKO
MPUMEHsSIEMbIE B XUMUU MOJICNbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CHUMBOJ DJIEMEHTA),
XUMHYecKass (opMylia W ypaBHEHHE XUMHUYCCKOW peakuu — TpPH pEHIeHUH Yy4eOHO-
MO3HABATEeNbHBIX 3a/lady, C Y4Y€TOM OTHUX MOJEIbHBIX NPEJICTABICHUN BBIBIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XUMHUYCCKUX peaKum”I, BBIABJIATH O6IJ_II/IG 3aKOHOMCPHOCTHU, NPUYIUHHO-CIICACTBCHHBIC CBA3U U
IIPOTUBOPEYHS B U3YYaEMBIX IIPOIecCcaxX U ABICHUAX.

Ba3oBble uccienoBarebcKue AeiicTBUS

YMCHHUC HCIIOJIB30BaTh IMOCTABJICHHBIC BOIPOCHI B KAaUCCTBC HMHCTPYMCHTA IMO3HAHHA, 4
TaKXKXE€ B Ka4y€CTBEC OCHOBBI IS q)OpMI/IpOBaHI/ISI THUIIOTE3bI 11O MPOBEPKEC IMMPABHIBHOCTHU
BBICKAQ3bIBAEMbIX CY)KJICHUH;

nproOpETEeHHE OMbITa MO TUIAHUPOBAHWUIO, OPTaHU3ALMU U TPOBEACHUIO YYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M MPOIEecca, CAMOCTOSITEIHHO MPOTHO3UPOBATH €TO
pe3ynbTaT, GopMyIHpoBaTh OOOOIIEHHUS M BBIBOABI MO pe3yilbTaTaM MPOBEAEHHOIO OIbITA,
WCCIIETOBAHMSI, COCTABIISATh OTUYET O MpoAeTaHHON padoTe.

Pabora ¢ nundopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3IUYHBIX BUOB
1 GOpM IMpeaCTaBICHHS, TOTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs TUTEpaTypa



XMMHAYECKOTO COZICpP)KaHMs, CHpaBOYHbIe TmocoOus, pecypcbl VHTepHeTa), KpUTHYECKH
OIIEHUBATh MTPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSThH Pa3IMuHbIe METO/IbI U 3aIIPOCHI IPU MOUCKE U 0TOOpE HH(POPMAIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS y4eOHBIX U MTO3HABATENbHBIX 33124
ONPENEeNIEHHOr0 THIA, MPHOOpPETEeHHE OmbITa B OOJACTH HCIIOIb30BaHUS HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH, OBIJCHHE KyJIbTYpPOU aKTUBHOTO HCIIOIB30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHMAJIbHYIO (HOpMYy MpEICTaBICHUSL
WH(POPMALIMK W WUTFOCTPHPOBATH pEIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpamMMaMH,
apyrumu popMamu rpadUKu ¥ ©X KOMOWHAIMSAMU;

yMEHHUE HCIONIb30BaTh M aHATU3UpPOBaTh B Ipolecce y4yeOHOM M HCCleI0BaTeNIbCKOM
JeATeIbHOCTH WH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CEIbCKOTO XO035CTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKpYKarollel MPUPOIHOM cpebl.

KomMyHHKaTHBHBbIE YHUBePCcaAJIbHbIE Y4eOHbIe JelCTBUA:

yMEHMsI 3aJaBaThb BONPOCHl (B Xoae Aauanora M (WIM) JOUCKYCCHUU) IO CYLIECTBY
oOcyxgaeMol TeMbl, (OpPMYJIHPOBATh CBOU TNPEUIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEUI0KEHHOM 3a/1a4H;

YMEHUS MPEACTABIATH TOTYYCHHBIE PE3YIbTAaThl TO3HABATEIBHON JESITEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNaTh IPE3CHTAlUI0 PE3YIbTaTOB BBHIMOIHEHUS XUMHYECKOIO
JKCIepUMeHTa (J1a00paTOPHOrO OMNbITA, JIAOOPATOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOT'0 IPOEKTA);

YMEHUSI Y9eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIBHON U
UCCIIEZIOBATEIBCKOM JIESATENIbHOCTH TMPU PEUICHUU BO3HHUKAIOMIMX MPOoOJIeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HIHKA (00CYXACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
IITYPMBI», KOOPAWHAIIMSI COBMECTHBIX JIEHCTBHIA, ONIpEICTICHHE KPUTEPUEB 11O OIIEHKE KadyecTBa
BBITIOJTHEHHOHN PaOOThI U IPYTHE).

Pery1siTuBHbIe YHHBepcaabHble yueOHbIe AeilicTBHA:

YMEHHUE CaMOCTOSTEIBHO OMPENENATh LEeNN NeSITeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M MpPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOK JESATENBbHOCTb, BHIOMPAThH
Hanbonee H(PQEeKTUBHbIE CIOCOOBI peIIeHUsT Y4eOHBIX M IO3HAaBaTENbHBIX  3ajad,
CaMOCTOATEJIBHO COCTaBJIATh HMJIM KOPPEKTUPOBATh IPEUIOKEHHBIM aNrOpUTM JCHUCTBUN IIPU
BBIMIOJIHEHUH 3aJ]aHUM C y4ETOM TMONyYeHHs HOBBIX 3HAHUKW 00 HU3yd4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOJIYUYEHHOI'O pe3ysbTara 3asBICHHON LIeNH,
YMEHHUE UCIIOIh30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIIOBUH 3a/IaHHH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pPE3YyNbTaTOB 110 OCBOCHHIO O0S3aTENBHOIO COAEPIKAHMA,
YCTAQHOBJICHHOTO JaHHOW (enepaiabHOil pabouell mporpamMMoil, BBIJEISIOT: OCBOEHHbBIE
o0yJaroImuMICsS Hay4Hble 3HAHUS, yMEHHS M CIOCOOBI JEHCTBHMM, cHenu(UUecKre st
MPEeIMETHOW 00MacTi «XUMHS», BHIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNH, IPe0Opa30BaHHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX U HOBBIX CUTYAIHSX.

8 KVIACC
K xoHny oOyuenust B 8 Kiacce mpeIMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y 00yUYaAIOUINXCS YMEHUI:

® PpAaCKpBIBATh CMBICI OCHOBHBIX XMMHYECKMX IOHSATUH: aTOM, MOJIEKYJa, XUMUYECKUU
JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMeCh (OAHOpOJHAas U
HEOJHOpPO/HAs), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJEKYJsApHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSApHAas Macca, MaccoBas [JOJI1 XMMHYECKOIO
9JIEMEHTa B COCIMHEHHM, MOJSIPHBIA O0BEM, OKCHA, KHUCIOTa, OCHOBAaHHE, COIb,
3JIEKTPOOTPULIATEIHHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKasl peaKkus, Kiaccupuxarus



peaxkiuii: peakiuu COeINHEHUs, PEAKIIUH PA3IOKEHMS], pEaKLIUK 3aMEILEHUs, peaKuu
oOMeHa, 5K30- ¥ SHAOTEPMUYECKUE PEAKINH, TETIOBOU 3(PPEKT peakiuH, siApo aToma,
AJIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOuTalb, PajlyC aromMa, XMMHYecKas CBS3b,
IOJISIpHAsl U HENOJISIpHAsl KOBAJIEHTHAsl CBsA3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J10JIs BELECTBA (MPOLIEHTHAs KOHIIEHTpaIUsl) B pacTBOPE;

® WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX IOHATUH M NPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUH BEILECTB U X MIPEBPALICHUI;

® CIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY Ui COCTaBlIeHHS (OpMYyNl BEUIECTB H
YPaBHEHUN XUMHUYECKUX PEAKILINL;

® ONpeenaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COECIUHEHUSX, CTENEHb
OKHCIICHUSI DJIEMEHTOB B OHMHApHBIX COCOUHEHHSX, MPUHAIUICHKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEOMHEHHH 1o (opMynam, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHAs! M MOHHAs) B HEOPIraHUUECKUX COEAUHEHUSX;

e packpbiBaTh cMmbIca [lepmoanueckoro 3akona [[. 1. MenneneeBa: 1eMOHCTpUpPOBAaTh
[IOHMMAHHE IEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHMX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepuonmyeckoir cucremMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHUs], 3aKOHa ABOraipo;

® ONUCHIBaTH H XapakTepu3oBarh TabiamuHyo ¢opmy I[lepuommdeckoil cucTemsl
XUMHUYECKHUX JJIEMEHTOB: pa3jMyaTh MOHSATHS «TJIaBHAs moArpynna (A-rpymnmna)» u
«moboyHast moarpynna (b-rpynma)», Mmaneie u OoiblliMe NEPUOIBI, COOTHOCHUTH
0003HaYeHus1, KOTOpble UMEIOTCsl B Tabnuie «llepuogmueckas cucreMa XUMHUECKUX
anemeHToB [[. 1I. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMHU CTPOECHHSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COoCTaB M 3apsa sApa, oOIllee YHUCIO JJIEKTPOHOB H
pacnpezeseHue UX Mo IEKTPOHHBIM CIIOSIM);

e iaccupuIUpPOBaTh XUMUYECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XUMUYECKIE
peakuuu (10 YMCIY M COCTAaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
sbdexry);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCcCOB,  IOATBEP)KJAasl  ONHUCAHUE TPUMEPAMHM  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHII;

® POrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MO)KHOCTH NPOTEKAHUS XUMUYECKHUX IIPEBPAILIEHUI B Pa3JIMYHbIX YCIOBUSX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEILIECTB, MaCCOBYIO
JI0JIF0 XUMHYECKOT0 3JIEMEHTA 10 (opMysie COeAUHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;

® [PHUMEHATh OCHOBHBIE OIEPAlMU MBICIUTEIBHON NEATEIbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IeHHe, CHCTeMaTH3allnIo, KIacCU(UKAIUIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — IJI1 M3Y4YEHUs CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIUH,
€CTECTBEHHO-HAY4YHbIE ~ METOJIbl  TO3HaHWs  —  HaONMIoJeHUue,  HU3MEpeHHue,
MOJICTUPOBAHKE, SKCIIEPUMEHT (peabHbII 1 MBICJICHHBIN);

e cjenoBaTh IpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TOCYyIOM u  J1abOpaTOpHBIM
0o0opyIOBaHUEM, a TaK)Ke IpaBHJIaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMH T10 BBIIOJTHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOTYYCHUIO
U coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C OINpPEACIIEHHON MacCOBOM J10JIel pACTBOPEHHOIO BELIECTBA, INIAHUPOBATh
U NPOBOANUTH XMMHUYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C IOMOIIBI0 MHINKATOPOB (JJTakMyc, peHonTanenH, METUIOPAHXK U APYTHE).

9 KJIACC
K konmy oOydenus B 9 KJjacce mpeIMETHBIC pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTh COOPMHPOBAHHOCTh Y O0YYAIOIIMXCS YMEHHM:



PAacCKpBhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUNU DJIIEMEHT, aToM,
MOJIEKYJIa, NOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCJICHUS, XMMHUUYECKas peakuus, XUMHYecKas
CBSI3b, TETIOBOH A PEKT peakunu, MOib, MOJAPHBIA 00BEM, pacTBOp, JIEKTPOIHTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKAs UCCOLMAIMS, PEaKkUd HOHHOro OOMeHa,
Karanu3aTop, XHMHUYECKOE paBHOBEcHE, OOpaTUMble M HeoOpaTHMBIE peakiuH,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,
OKHCIIEHHE M BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(OTEPHOCTb, XHUMHUYECKas CBS3b
(koBaneHTHAs, HOHHAs, MeTaIMYecKas), KpUCTAUIMYecKas peméTka, KOppOo3Hs
METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pEakUHWH, MPEAeIbHO JOMyCTUMAast
koHueHTpauus [1JIK BeniecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX IOHSATUA U MPUMEHATHh 3TU
TIOHSITHUS TIPU ONMKMCAHUY BEIIECTB U UX MPEBPAICHUH;

UCIONB30BaTh XHWMHUYECKYI0 CHMBOJHKY JUIsl COCTaBJ€HHS (OpPMYJd BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLINI;

ONpENENATh BAJEHTHOCTh W CTENEHb OKHCIEHHS XHUMHYECKUX DIJIEMEHTOB B
COCJIMHEHUSIX pa3JIMYHOTO COCTaBa, IMPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCJMHEHUN 1Mo ¢opmysaM, BUJ XHUMHUYECKOW CBs3W (KOBAJICHTHAs, WOHHAS,
METaJJIMYecKasl) B HEOPraHMYEeCKUX COEAMHEHHUAX, 3apsii HOHA MO0 XHUMHYECKOH
dbopmyne, xapakTep cpelabl B BOAHBIX PAaCTBOPAaX HEOPTaHUYECKUX COCTUHEHHM, TUI
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbich [leprnonnueckoro 3akona Jl. . MenzaeneeBa u 1€MOHCTPUPOBATh
€ro MOHMMaHUe: OMUCHIBATh U XapaKTepu3oBaTh TabinuHyo ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHYECKHX DJIEMEHTOB: pa3jiMuaTh TMOHITHS «rjaBHasg moarpynmna (A-
rpynna)» u «mnobounas mnoarpynna (b-rpymma)», Manble u OoiblIve MEPHOJBI,
COOTHOCUTh 0003HAYEeHHs, KOTOpbIE HUMEIOTCA B MEPUOAUYECKOM Tabiuie, c
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0lee YUCIO IEKTPOHOB U PaCHpeesIeHue UX IO AJIEKTPOHHBIM CIIO0SIM),
OOBSICHATH O0OIUME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COCJIMHEHUI B Mpejenax MajiblX NEPHUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOCHHS
WX aTOMOB;

KITaCCHU(PUITUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKHUE BEIECTBA, XUMUYECKIE
peakuuu (110 YUCIy M COCTaBY YYacTBYIOLIMX B PEAKIMM BELIECTB, IO TEIJIOBOMY
a¢dekTy, Mo U3MEHEHHIO CTETIEHEN OKUCIIEHUS XUMHYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) OOIIME M chenu(uuecKkue XHUMHYECKHe CBOMCTBA
MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMUCAHUE MPUMEPAMHU MOJICKYJIIPHBIX U
VMOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

COCTaBJIATh YPABHEHUS DJICKTPOIUTUYECKON AUCCOLMALMU KUCIIOT, LIEJIOYEN U COJIEH,
MIOJIHBIE U COKpAIIEHHbIE YpaBHEHUS peaKLMi MOHHOIOo oOMEeHa, YpaBHEHMsI peaKiui,
MMOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXIYy BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHUI IOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajlaHca ATHX PEaKIIHii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUs, BO3MOKHOCTHU
MIPOTEKAHUSI XUMUYECKUX MPEBPALLIEHUN B PAa3JINYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIbHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JI0JTF0 XUMHUYECKOTO AJIEMEHTa 10 (hOpMysie COSAUHEHUS, MAaCCOBYIO JIONIIO BEIIECTBA B
pacTBOpe, MPOBOANUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON pEeaKIuu;

coOMoaTh TpaBUja IOJB30BAaHMS XHUMHYECKOW TIOCYJOH U J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKXKe IpaBWiia OOpaIleHHs] C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU IO BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOIYYEHHUIO
1 COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOrO Ta3a);



MPOBOJIUTh PEAKIIMH, MOATBEPKIAIOIINE KAaYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, MOAWI-, KapOoHat-, docdart-,
CHIIUKAT-, Cynb(haT-, TUIPOKCUI-HOHBI, KATHOHBI aMMOHHUS W HOHBI H3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEpPAllMM MBICIUTEIBHON NESITEIbHOCTH — aHallu3 U CUHTE3,
CpaBHEHHE, OO0OOIICHNE, CHCTEMAaTU3allMI0, BBISBICHUE MPUUYNHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS] CBOWMCTB BELIECTB M XHMHYECKHUX PEAKIUM, €CTECTBEHHO-
HaydHblE METOABl ITIO3HAHWS — HaOJMIJEeHHWe, W3MEPEHHE, MOJICITUPOBAHHE,
JKCIIEPUMEHT (peabHBIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ko €CTBO 4aC0
Ne HauMenoBanue pa3aejioB 4 TeM NPOrPaMMBI K e 1']; JaeKTponnbIe (HppOBLIE)
o pasn porp Beero OHTPOJIbLHbIE paKTHYeCKHue 06paz0BaTEBLHbIE PECYPChI
padoThI padoThI
Pasznea 1. [lepBoHayajibHble XMMUYECKHE MOHATHS
11 XuMusa — BaXHas o0OJIaCTb €CTECTBO3HAHUA U 5 2 bu6nuoreka [JOK
' [IPAKTHYECKOM JIeITEIhbHOCTH YeI0BeKa https://m.edsoo.ru/7f41837c
1.2 BemectBa u xuMuueckue peakium 16 1 }f?tptlggl;[/(r);eeljjasgﬁllf/7 f41837¢
Hroro no pazneny 21
Paznen 2. BaxkHeiinue npeacTaBuTeId HEOPraHMYeCKUX BellleCTB
bubnuoreka LIOK
2.1 Boznyx. Kucnopoa. [Tonsitue 06 okcumax 6 https://m edS(])—E) (u/7f41837¢
2.2 Bonopon. [TousaTre o kucaoTax u comsx 8 1 ﬁ'ftlggl;ll(r);eelzji(l){)or{f/? £41837c
2.3 Bona. PactBopsl. [TonsiTne 00 ocHOBaHUSAX 5 1 1 ﬁ'[ytlgg'l;ll(r);e;jas(ljl()or{f/7 £41837c
N bu6nuoreka [JOK
2.4 OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX COEAMHEHU I 13 1 1 https://m.edsoo.ru/7f41837¢
Htoro mo pazgeny 32

Pasznen 3. Ilepuoanyeckuii 3axkoH u Ilepuoanueckas cucrema xumMudeckux 3jeMeHToB J[. U. MenpgeseeBa. Ctpoenne atomoB. XumMu4ieckasi

cBi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDBIE PCaAKIIMHU

[Tepuognueckuii 3akoH u Ileproguueckass cucrema

bu6nuoreka [JOK

3.1 xuMmudeckux osnemeHToB J[. WM. MeHnneneena. 6 https://m.edsoo.ru/7f41837¢
Crpoenne atoma
32 XuMHu4ecKas CBSI3b. OKHCIUTETBRHO- 9 1 Bbub6nuorexa [JOK
BOCCTAHOBUTEJIbHBIC PEAKIHH https://m.edso0.ru/7f41837¢
bubmuoreka [JOK
Hroro no paseny 15 https://m.edS(])lo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5

9 KJIACC




KoanuyecTBo 4acoB

Ne HaunmeHoBaHue pa3iejioB H TeM MPOrPaMMBbI KOHTPOJIbHbIE IMpakTHYecKHe s1eKTpoHHbIe (HH(POBLIE)
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTtBo u XMMu4ecKHe peakimumn
11 [loBTOpenne wu yraoyOneHWe 3HAHUKW OCHOBHBIX 5 1 bubnnoreka [IOK
pas3JeNnoB Kypca 8 kiacca https://m.eds00.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XMMHUUYECKUX peaKLnii S) BHGH_HOTeKa HOK
https://m.edsoo.ru/7f41a636
13 DJNeKTponuThUecKass auccounanusi. XUMHUYECKUE 8 1 1 bubnmoreka [JOK
pPEaKIu B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pasueny 18
Pa3nen 2. Hemeranibl M X COeAUHEHUS
21 OOmas XapakTepUCTUKa XHUMHUYECKHX DJIEMEHTOB 5 1 bubnuoreka [JOK
VIIA-rpynmnsr. ["ajioressl https://m.edsoo.ru/7f41a636
29 OO0miass XxapakTepUCTUKa XHMHUYECKHUX DIIEMEHTOB 5 bubnunoreka [HOK
VIA-rpymnmsl. Cepa u €€ coeJTMHeHUs https://m.edsoo.ru/7f41a636
23 OO0miass xapakTepuCTUKa XHUMHUYECKUX DIIEMEHTOB 7 1 bubnunoreka [HOK
VA-rpynmsl. A30T, hocdop U UX COSAUHEHUS https://m.edsoo.ru/7f41a636
24 OO0mass XapakTepUCTUKAa XHUMHUYECKUX DIIEMEHTOB 9 1 5 bubnmnoreka [IOK
IVA-rpymmsl. Yriepoa U KpEMHUN U UX COSTUHCHHUS https://m.edsoo.ru/7f41a636
Htoro mo pazaeny 27
Pazpen 3. MeTa/llIbl M X COeANHEHHUSA
. bubanoreka LHOK
3.1 | Obmue croiicrsa meTanIon 4 https://m.edscIJlo.ru/7f41a636
3.2 Baxkneime Metayuipl ¥ UX COEIUHEHUS 15 1 2 ﬁgggf;;rﬁzéiigﬁﬂ 412636
Hroro no pazneny 19
Paznen 4. Xumus U oKpy:Kawias cpeaa
4.1 BeniecTBa u maTepuansl B )KU3HU YEIOBEKA 4 Buomaorexa HOK
https://m.edsoo.ru/7f41a636
Hroro mo pasueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

IHOYPOYHOE IINTAHUPOBAHHUE




8 KJIACC

KoaunuyecTBO 9acoB

Ne Tema VDOKa K n JIeKTPOHHbIE uudposbie
n/n Mayp Bcero OHTPOILHbBIC paKTiieckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTbI
1 [Ipenmer xumuu. Ponp XuMum B KU3HHU 1 bubnuoreka [IOK
yestoBeka. Tena v BenecTna https://m.edsoo.ru/ff0d210c
2 [ToHsTHE 0 METOAX IMO3HAHUS B XUMUH 1 bubmmorexa HOK
g https://m.edsoo.ru/ff0d227e
. Hp6a1<mqecxaﬂ pabota Ngul «HpaB6m1a paboThI B . Bubmorexa [IOK
mabopatopur W TPHEMBI  OOpAIIeHUs  C https://m.edsoo.ru/ff0d23dc
7a00paTOpHBIM 000pYI0BaHUEM
4 Uucteie BemectBa W cMecH.  CrocoObl 1 bub6munoreka [JOK
pasjieieHus cMecei https://m.edsoo.ru/ff0d26ca
5 [Ipaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit 1 bubmuorexa [IOK
(Ha mpUMepe OYHMCTKU TTOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
5 A 1 bubnmorexa [JOK
TOMBLH MOIICIYJIRT https://m.edsoo.ru/ff0d2a6c
7 [IpocTeie u cnoxHBIE BENIECTBA 1 bubmorexa [TOK
P HI https://m.edsoo.ru/ff0d2a6c
8 XUMUYECKHE DJIEMEHTBl. 3HaKU (CHMBOJIbI) 1 bubnuoreka LIOK
XMMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
9 A i 06 VHCHIE 1 bu6mmoreka [JOK
TOMHOTMOJICKYIIAPHOE YHCHH https://m.edsoo.ru/ff0d2d50
10 ?(a;h(/;E‘{GCK::I) CT(;gH;T‘ana B(;.?'ICCTI-?:I?OCTL Be;:g;?}; 1 bubmorexa [TOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX JIEMEHTOB
11 OtHocuTenbHas aToMHasi macca. OTHOCUTENbHAS 1 bubnuoreka [IOK
MOJICKYJIsIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBass J0ds XUMHYECKOrO JJIEMEHTa B 1 bubnuoreka [JOK
COCIMHCHU U https://m.edsoo.ru/ff0d350c
13 KonunuectBo BeniectBa. Moib. MonsipHasi Mmacca 1 bubmmotreka IJOK




https://m.edsoo.ru/ff0d5230

Pacuértni o dhopmynam XUMHYECKHUX bubnuoreka [JOK
14 . .
COCIMHEHUH. https://lesson.edu.ru/lesson/
15 duznyeckue u XUMUYECKHUE SIBJICHUS. bub6nmoreka [JOK
XuMHYECKasi peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku ¥ ycjIoBHS MPOTEKAHUS XUMHUYECKUX bubnuoreka [IOK
peaxiumii https://m.edsoo.ru/ff0d3al6
17 3aKOH COXPAHEHHUS MACCHI BEIIECTB. X UMUYECKHE bubnuoreka [JOK
ypaBHCHHSI https://m.edsoo.ru/ff0d3b88
18 BrruncneHnuss Komu4yecTBa, MacChl BEIIECTBA IO bubnuoreka [JOK
YpaBHEHHSIM XMMHYECKHMX PEaKIIHA https://m.edsoo.ru/ff0d5708
19 Knaccudukarus XUMHYECKUX peaxuit bubmuorexa [IOK
(coenMHEHHsI, Pa3IOKEHMsI, 3aMELIECHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
20 M. B. JIOMOHOCOB — YYEHBIN-2HIIUKIIONEIUCT. bubmuorexa [IOK
O06001IEHNE U CUCTEMATH3ALUS 3HAHUN https://m.edsoo.ru/ff0d40c4
21 Kontponbhasa padora Nel no teme «BemiectBa u bubnuoreka [IOK
XMMHUYECKHE PEAKIIHNY https://m.edsoo.ru/ff0d4290
22 Eﬁzi};zoz[ —CI\;J?EII:/IeHrTaS ZB.np(cj)(c);zzB B:H(;Zil:ﬁg: Bubmaorexa HOK
https://m.edsoo.ru/ff0d448e
O30H
| e s e ol eropo B LOK
’ ’ https://m.edsoo.ru/ff0d4614
OKCHJIaX
24 Crioco0ObI TONTydeHUsT KUCIOpOIa B Ta0opaTopuu bubnmoreka [JOK
W IpoMbInuIeHHOCTH. [IprMeHeHre KHCaopoaa https://m.edsoo.ru/ff0d497a
25| mowimie o repmbamecKon ypastCiin. o150 BuGaorera LIOK
’ https://m.edsoo.ru/ff0d4790
Y DHAOTEPMHUYECKUX PEaAKIIHIX
26 TormuBo (HedTh, yrojib U METaH). 3arpsS3HECHHE bubmuoreka [JOK
BO3AYyXa, CIIOCOOBI €r0 IPEAOTBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
27 [IpakTuueckas pa6ora Ne 3 mo teme «llonydyenue bubnuoreka [IOK

U coOMpaHue KUCI0PO1a, U3YUECHHE €TI0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2




28 Bomopon — »371emMeHT U NPOCTOE BEUIECTBO. bub6munoreka [JOK
HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
29 dusnueckre U XMMUYECKUE CBOMCTBA BOAOPOAA. bubmuorexa LIOK
[IpumMeHeHre BOI0pOIA https://m.edsoo.ru/ff0d4dd0
30 IToHsTHE O KHCIIOTaX U COIIX Brbmaorexa OK
https://m.edsoo.ru/ff0d50d?2
31 Croco0nI ToIy4YeHUs BOAOpOAa B 1abopaTopuu buGmiorexa LIOK
ya J1OpOJL patop https://m.edsoo.ru/ff0d4dd0
30 [Ipaktuyeckas padora Ne 4 mo teme «Ilomyuenue bubnuoreka [IOK
1 coOMpaHue BOOPO/Ia, H3YUECHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4f42
. N bubnuoreka [[OK
33 MonsipHblii 006EM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
gy | B oG, s e e B LOK
i y y et https://m.edsoo.ru/ff0d55a0
00bEMY
gy | Bomcremn oGviwen on no e S LOK
peaxil . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI ra30B
36 Dusnyeckue U XUMHUYECKHIE CBOMCTBA BOIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bu6moreka [JOK
37 CoctaB ocHoBanuii. [lorsiTue 00 MHIAMKATOpax https://m.edsoo.ru/ff0d59e2
38 Ee(:)lj{l;cm KiI;HLII): CTB(;IC):I]:SH; Ilg/?:(l;(lzlcl)lBG;HHe OJ'IIS/II bubmmorexa LIOK
11 p pbIL. 2 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
30 | ipnrorommenne. pacrmopon. ¢ onpeseninon BuGmorexa LIOK
. . . https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JI€# pacTBOPEHHOIO BELISCTBA»
40 Kontponbnaas padora Ne2 mo teme «Kwucmopoz. bubmmoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
a1 OKCcHIBI: COCTaB, KJIacCU(UKALIUS, bubanoreka

HOMEHKJIaTypa

ITOKhttps://m.edsoo.ru/ff0d664e




HOJ'Iy‘lCHI/IC U XUMHYECKHE CBOMCTBA KHUCJIOTHBIX,

bub6munoreka [JOK

42 OCHOBHBIX M aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
43 OcHoBaHus: COCTaB, KIaccupuKanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tonydyenune u XuMHUYECKUE CBOMCTBA OCHOBAHUI bubmorexa [IOK
ya https://m.edsoo.ru/ff0d67ca
45 Kucaotsr: COCTaB, KJIacCH(pUKaIus, bubmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
46 [Tonydyenune u XuMHYECKUE CBOMCTBA KUCIOT bubmorexa HOK
v https://m.edsoo.ru/ffOdfee2
47 Comu  (cpennue): HOMEHKJIATypa, CIOCOOBI bubnuoreka [[OK
OJyYEHHUs, XHMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
48 i%ifiq;gﬁszfgzaaq rJ[\ro9 TeM66. «01(331?(1)11361?32 bubmorexa LOK
P g . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHMYECKUX COCTMHEHUI»
PacueTsl 0 ypaBHEHHIO PEaKLUU, €CIU OIHO U3 bubnuoreka [TOK
49 .
BEIISCTB JIAaHO B BHJIE PACTBOPA https://m.edsoo.ru/00ada96e
PacueTsl 0 ypaBHEHHIO PEAKLUMU, €CIU OIHO U3 bubnuoreka [TOK
50 .
BEIIIECTB JIaHO B BU/IC PacTBOpa https://m.edsoo.ru/00ada96e
51 I'enetnueckas CBS3b MEXIY KJIacCaMH bubmuorexa [IOK
HEOPraHMYECKUX COCTMHEHUI https://m.edso0.ru/00ad9a50
52 O0o01IeHre u cucTeMaTH3aIus 3HaHu ! bubamoreia HOK
t 5 https://m.edso0.ru/00ad9ch?2
Kontponbnaas pabora Ne3 mo teme "OcHOBHBIE bubmmoreka [TOK
53 LAl .
KJIaCChl HEOPTaHUYECKUX COCTMHCHUI https://m.edsoo.ru/00ad9ela
o | Topee nomsmor wmcoupusnay Ko Bumorera 10K
’ pyn g https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
o | Lo o o Bumorera 10K
: ' https://m.edsoo.ru/00ada52c
MenpeneeBa
56 Ilepuoanl, rpyInsl, HOATP YIIIGI bubmunoreka [JOK




https://m.edsoo.ru/00ada52c

CTpOCHI/Ie aromoB. CocTaB aTOMHBIX AA€p.

bu6mmoreka [JOK

57 N3oTormbl ! https://m.edsoo.ru/00ada342
S8 | mowemmon Topmommersci omcrems 1 M| 1 Bumaoraxa LIOK
Merienecsa https://m.edsoo.ru/00ada6bc
XapakTepucTUKa XMMHYECKOT0 DJIEMEHTa IO €ro
59 | Mennoncenn Juasemme Topnomrseonord savons | 1 Bumaorexa LIOK
A pasenmhs maykn uw mpaxtika. J U https://m.edsoo.ru/00ada824
MeHieneeB — y4€HBIN, IEAaror u rpakJaHuH
60 DIEeKTPOOTPUIIATEIHHOCTh aTOMOB XHMHYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
61 WonHas xuMu4yecKas CBI3b 1 https://m.e dS(I)_E).ru /00adac34
62 KoBasieHTHas TTOJIIpHAs XUMUYECKas CBSA3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
63 KoBanenTHas HemonsipHas XUMHYECKas CBS3b 1 bubsmorexa HOK
https://m.edsoo.ru/00adaab9
64 Kontponbnast padora Ned mo teme «CrtpoeHuE bubnuoreka [JOK
aToMa. X MMHYECKAs CBSI3b)» https://m.edsoo.ru/00adb486
bu6mmoreka [JOK
65 Crenen okucnenns . https://m.edsg).ru/OOadae28
66 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN 1 bubmmorexa [IOK
https://m.edso0.ru/00adb076
67 [Ipouiecchl OKUCIEHUSI 1 BOCCTAHOBJICHHUS. 1 bubmmorexa [IOK
https://m.edso0.ru/00adb076
68 OKHCIUTENIN M BOCCTAHOBUTEIHU 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68

9 KJIACC




KoauyecTBo yacoB
Ne Tema VoOKa K n JIeKTPOHHbIE uudposbie
/o yp Beero OHTPOJIbHbIE PaKTHYeCKH | = Pa30BATEILHBIE PECYPChI
padoTbI e padoThbl
1 [leproauueckuii 3akoH. [leproguueckas cuctema 1 bubmmnoreka [IOK
xumuueckux daemerToB JI. M. Menpgeneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B HM3MEHEHHH  CBOWCTB 1 bubmuoreka [JOK
XUMHYECKHX DJIEMEHTOB ITEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Kinaccudukanus u HOMEHKJIaTypa 1 bubnuorexa [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl XUMHUYECKOU CBSI3U Hu THIIBI 1 bu6mmoreka [JOK
KPUCTAITMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme «IloBTOpeHME
5 u yrinyOsieHne 3HaHM OCHOBHBIX Pa3/iesioB Kypca 1 1
8 kacca»
6 Knaccupukamuss  XMMHYECKUX  peakiuid 1o 1 bubmmnorexa [JOK
Pas3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsitu K TH XUMHUYECKOU KIIUU.
7 HgHHTI/IZ 00 ) r(())llzflcz)(i"eHme I/Iec rOeTepIZ)iiHL}IILIX 1 bubsmorexa HOK
https://m.edsoo.ru/00adbe9a
peaKIsxX
8| nmmoume na exopoors Amacoron peau | 1 Bumorera LIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS
9 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubmoreia TOK
https://m.edsoo.ru/00adcade
10 [Ipouecchl OKHCIIEHUS U BOCCTAaHOBJIEHUS 1 Bubmiorexa OK
) https://m.edsoo.ru/00adb076
11 Teopust  SJEKTPOIUTUYECKOW  JUCCOLUALMH. 1 bubmmnorexa [IIOK
CwibHbIe U cl1a0bIe 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
12 HonHbIe ypaBHEHHSI peakuil 1 bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBAa KHUCIOT U OCHOBAHUH B
13 CBETE TIPEACTABJICHUH 00 JJIEKTPOIUTHUYCCKON 1 bubmorexa LIOK
https://m.edsoo.ru/00add5d8
JIMICCOITUAITITHT




XUMHYECKUE CBOMCTBA coJien B CBETE

14 MIPEACTABICHUI 00 3JIEKTPOJIUTHYECKON bubmorexa IIOK
https://m.edsoo.ru/00add8b2
JICCOITUAIITHT
15 [TonsiTHE O TUAPOIU3E CONICH bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
. bu6maunoreka [JOK
16 O0600111eHIE U CUCTEMATU3allUs 3HAHU I https://m.eds0o.ru/00addd12
17 [Ipaktnyeckas pabora Ne 1. «Pemenue bubnuoreka [IOK
9KCIIEPUMEHTAIbHBIX 33124 https://m.edsoo.ru/00addbfa
18 ESEEEOH;’JII{;:H%CEZS OTI/?CCO 1?221/151 )?y(I)MquZiﬁz bubsmorexa TOK
P FIHCCOTHATITL. https:/m.edso0o.ru/00addec0
peaxkuu B pacTBOpax»
19 OO0m1ast XxapaKTepuCTUKA HEMETAIIJIOB bubmorexa [IOK
https://m.edsoo.ru/00addfe2
20 OO0miast XxapakTEepUCTUKA TAJTOT€HOB. XUMHYECKHE bubnuoreka [JOK
CBOMCTBA Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
21 Xnoposogopoa. ConsiHasi KHUCIOTa, XUMHYECKHE bubnmnoreka LIOK
CBOWMCTBA, OJyYCHHE, TPUMEHEHHUE https://m.edsoo.ru/00ade104
[IpakTnueckas padora Ne 2 o teme «Ilonydyenue bubmuorexa [{OK
22 . R )
COJITHOM KHCIIOTBI, H3YYEHHUE €€ CBONCTBY https://m.edsoo.ru/00ade348
23 Bpiunciienuss 1o ypaBHEHMSIM ~ XMMHUYECKHX bubmuorexa [JOK
peaKIuii, eCJIu OJWH U3 PEarcHTOB JIaH B U30bITKE https://m.edso0.ru/00ade488
bu6mmoreka [JOK
24 OO01mas xapakTepucTruka 31eMeHTOB VIA-rpynms https://m.edso00.ru/00ade64a
s | e vembmm e Bontere B 10K
pH A pHpoe. https://m.edsoo.ru/00ade64a
CBOWCTBA CEphI
26 CepoBomopon,  cTpoeHue,  (U3HUECKUE | bubnuoreka [JOK
XMMHYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxcunpl cepel. CepHasi KuClioTa, (U3MYECKUE U bubmmorexa [IOK
27 o )
XMMHYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
XUMUYECKUE pEaKluu, JiekKalue B OCHOB? BuGmmorexa LIOK
28 MPOMBIIIUICHHOTO  CITOc00a TIONYYeHHUS CEPHOM

KHCJOTBI. XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a




OKpY’Kalolllel cpeabl COCAUHEHUSIMHU CEPhI

Brpluncnenue mMaccoBOi IONM BBIXOJA MPOAYKTA bubmuoreka LIOK
29 )
peaKIu https://m.edsoo.ru/00adec8a
o | oman ot et Vo B 10K
» pacripoctpar PHPOIE, https://m.edsoo.ru/00adeeab
Y XMMHYECKHE CBOMCTBA
31 AMMuak, ero (uU3NYECKHE U  XHUMHYECKHE bubnmnoreka [{IOK
CBOMCTBA, OJyUYEHUE ¥ IPUMEHEHHE https://m.edsoo.ru/00adf004
32 [Ipaktuueckast padora Ne 3 mo teme «llomydyenue bubnuorexa [JOK
aMMHaKa, H3y4CHHE €r0 CBOMCTBY https://m.edso0.ru/00adf180
33 A3oTHas kucioTa, e€ GU3NIECKUE U XUMHUECKHE bubmuorexa [JOK
cBoifcTBa https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB M COJEHl aMMOHHS B
34 Ka4yeCcTBE MUHEPAIbHBIX YA0OpeHUH. XUMUYecKoe bubmuoreka [IOK
3arpsI3HCHUE OKPYIKAIOIIEH CPeibl COCMHCHUSIMHU https://m.edsoo.ru/00adf518
azora
B | enore, guomecie n nmsccKe conorse, Butmrorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJIYYEHUE
B | mepumx ysoopemit,  Sarprsnene ufimmorexa LIOK
patby YAOOP ' P https://m.edsoo.ru/00adfc20
MPUPOTHON cpenbl pocharamu
37 Yraepon, — pacnpocTpaHeHMe B MPUPOJE, bubnuoreka [{OK
(du3HYECKrEe M XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OKCvI/II[I)I yriepoza, ux pu3nuecKkue 1 XUMHIECKUE Bubniorexa [IOK
38 CBOICTBA. DKOJOrMYECKHE MPOOIEMbl, CBSI3aHHBIE )
https://m.edsoo.ru/00adfebe
¢ okcuaoM yriepoaa (IV)
39 VYronpHas KUCIIOTa U €€ CONu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
10| ytoencnoro. resa, Katecrseaman peainn e BuGmotera LIOK
T . peaxtl https://m.edsoo.ru/00ae027e
KapOOHAT-HOH
a1 [lepBoHayanbHble TMOHATHUS 00 OpPraHUYECKUX bubmmnorexa [IJOK

BCHICCTBAX KAK O COCAMHCHUAX YIJICpOoda

https://m.edsoo.ru/00ae054e




bub6mmoreka [JOK

42 Kpemuuii u ero coeurenns https://m.edsoo.ru/00ae080a
43 [IprMeHeHne KpEMHHUS U €70 COEIMHEHNN EH6H_HOTeKa HOK
https://m.edsoo.ru/00ae080a
[IpakTrueckas abora Ne 5. Pemenue
44 3K12:nepHMeHTaan§1x 3a/1a4 1o Teme «BaxHewmme bubmorexa [IOK
https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COSTUHCHHUS

45 Kontponbnas pabora Ne3 mo teme «BaxHeiimme bubnuoreka [IOK
HEMETALIBI M MX COEIUHECHUS https://m.edsoo.ru/00ae0el8
OO0mias xapakTepuUCTHKa XUMUYECKUX DIIEMEHTOB

16 —  MeTauioB.  Merauinueckas  CBA3b U bubnuoreka [JOK
METa/UTnYecKass  KPHCTaLIMYeCKas  peréTka. https://m.edsoo.ru/00ae103e
DU3NYECKUE CBOVICTBA METAIIIOB

47 XuMu4ecKue CBOMCTBa METaJII0B. bu6mmoreka [JOK
DISKTPOXUMHUYCSCKUN PsiJi HAPSDKEHUH META/LIOB https://m.edsoo.ru/00ae1156
OO6mmwme crocoObl momydeHus MetawioB. CIriiaBbl.

48 Boluncnenuss 1Mo ypaBHEHUSM  XMMHUYECKUX bubmuoreka [JOK
peakiuii, €CiaM OJWH M3 PEarcHTOB COJCPIKUT https://m.edsoo.ru/00ae1156
IpUMECH

49 [TonsiTHE O KOPPO3UU METAIIIOB bubmorexa LHOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

>0 Llenoyreie MeTanb! https://m.edsoo.ru/00ae14b2

51 OKCHIBI M THIPOKCHUBI HATPHS U KaTus Et?gg:l/d/(r);.eelai,(i?}lf/Oanl 4b?

52 Illenouno3emMenbHbIE METAIbl — KalblUd U bu6maunoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8

53 Baxuelme coequHeHns KaabIUg Bubmuorexa [JOK

https://m.edsoo.ru/00ae15e8
OO6oOmenne W CHUCTeMaTH3alus  3HAHHWH

54
«9nemenTsl I, I rpynmby

95 JX€ctkocTh BOABI U CIOCOOBI €€ YCTpaHEeHUs bubmmorexa [IOK

https://m.edso0.ru/00ae1886

56 [Tpaktrueckast padora Ne 6 mo teme "KEcTKOCTh bubmuoreka [JOK




BOJBI M METOJIEI €€ ycTpaHeHU"

https://m.edso0.ru/00aelae8

. bubmuoreka [JOK
S7 Amomunuii 1 https://m.edso0.ru/00aelc64
. bubmuoreka [JOK
58 AmdoTepHbIe CBOMCTBA OKCHA U THIPOKCHIA 1 https://m.edsoo.ru/00aelc64
Bbu6munorexa [JOK
59 Keneso 1 https://m.edso0.ru/00ae1d86
60 Oxkcuapl, tuapokcunabl u comu xenesa (II) u 1 bubnuoreka [{OK
xenesa (110) https://m.edso0.ru/00ae35e6
61 g(%?‘[KeTI:/Iql\jZE:ZHBHIIZI?fSO; aaq nJc\)rgTeMe7;<Ba>Il:§{clllie$E: 1 bubmaorexa LIOK
p o https://m.edso0.ru/00ae3de8
METAJUIBI U UX COETUHEHUS
Beruucnenuss 1o ypaBHEHUSM  XUMHYECKUX
62 peaxiui, eciim OUH U3 PEareHTOB JaH B M30BITKE 1 bu6mmorexa [JOK
WIN COICPKUT NMpPUMECH. BhIumcieHus: MaccoBoi https://m.edsoo.ru/00ae1750
JIOJTY BBIXOJIa IPOJYKTa PEAKITUU
O000mmenue u CUCTEMAaTU3aINAA 3HAHUHI
63 1
«MeTtanabey
64 Kontponbnas pabora Ne4 no teme «Baxueiue 1
METAJUIBI U UX COETUHEHUS
65 BeniecTtBa u marepuanbl B MOBCEAHEBHOW KU3HU 1 bu6mmoreka [JOK
YyeJI0BEKA https://m.edso0.ru/00ae3f50
66 XHUMHUUECKOE 3arPA3HEHUE OK arolie cpebl 1 bubnmorexa LIOK
p PYKAIOMEH CpEL https://m.edso0.ru/00ae4270
67 | rracmon: pommi o Garmy, Tlopnan aostors BuGorexa LIOK
peaKdl y. 1ep H https://m.edsoo.ru/00ae4270
MIPY XUMUYIECKHX 0XKOTaX U OTPABJICHHSIX.
68 Posnb xumuM B perieHny SKOJIOrNYeCKUX MpoosieM 1 bubmmnorexa [IIOK
https://m.edso0.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI J1JI151 YYUEHHUKA

Xumus, 8 knace/ I'abpuensn O.C., Octpoymos N.I'., CnagkoB C.A., AKiimonepHoe 00IIeCTBO
«M3narenbcTBO «IIpocBenienne»

Xumus, 9 knacc/ I'abpuensn O.C., Octpoymos N.I'., CnaakoB C.A., AkimoHnepHoe oOIIecTBO
«M3parenscTBO «lIpocBenienne

METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1. Taopuensu O. C., BockoOoitnukoBa H. II., fmrykoBa A. B. HacTonpHas kHura yuurens.
Xumus. 8 ki1.: Metoaudeckoe ocodue. - M.: [lpoda, 2021.

2. Tabpuensu O. C., fmykoBa A. B. Terpaap s 1abopaTopHBIX OMBITOB M MPAKTUYECKUX
pabort. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8§ kmace». M.: JIpoda, 2022.

3. Tabpuensn, O. C. Meronnueckoe nocooue k yueoHuky O. C. IN'abpuensna «Xumus». 8
kiacc / O. C. 'abpuensn. — M. : [Ipoda, 2021. — 109.

4. TaopuensH, O. C. Merognueckoe nocobue k yueOnuky O. C. ['abpuensaa «Xumwusi». 9
kiacc / O. C. I'abpuensiH. — M. : [Ipoda, 2021. — 108.

5. Xummus : TexHomoruyeckue KapTol K yueOHuky O. C. ['abpuensna «Xumus. 8 xiacey» :
meToanaeckoe nocodue / JI. . AcanoBa. — M. : IIpoda, 2020

6. Xummus : texHomorndyeckue kKaptel Kk yuyeOnuky O. C. I'aOpumensHa «Xumus. 9 kmacey :
Meroauueckoe rmocodue / JI. 1. AcanoBa. — M. : [lpoda, 2018

7. Xumus. 8 xin.: KontponbHbele U mpoBepouHble paboTsl k yueOHuky O. C. T'abpuensHa
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JTAaHHbBIE

NU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru T'azera «Xumusi» v CallT I yauTens «51 uay Ha ypOK XUMHKD»
http://him.1september.ru Enunas komiekmust [OP: [TpenqmerHas kostekius « X uMHs
http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-Hay4HBIE  JKCIECPUMEHTHI:
xumusi. Komnekius Poccuiickoro 061eo0pa3oBaTeI»HOr0 mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http://www.alhimik.ru Bcepoccuiickas oquMnuaga NKOJIbHUKOB IO XUMUN
http://chem.rusolymp.ru Opranudeckast XUMHsL: 3JIEKTPOHHBINA YIEOHHUK IS CPEIHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: dJIEKTPOHHBIN YyUeOHUK

http://www hemi.nsu.ru OTKPBITBIH KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHiOHHasT OJMMITHAAA [0 XMMHHU: TEICKOMMYHHUKAI[HOHHBIN
00pa3oBaTeIbHBIN TPOESKT
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