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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMU K pe3yabTaTaM OCBOCHHMS OCHOBHOMU
o0pa3oBaTeIbHOI MPOorpaMMbl OCHOBHOTO 0OIIIEro 00pa3oBaHus, MPEICTABICHHBIX B
dI'OC 00O, a Takke Ha OCHOBE (efiepalibHOM padoueil mporpaMMbl BOCITUTAHUS U
c y4éTOM KOHUENIMM TpernojaBaHus ydeOHOro mpeamera «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu Aa€T MpEACTaBICHHE O IENsIX, OOIIeH CTpaTeruu
0oOy4eHMsI, BOCITUTAHUS U Pa3BUTHSI 00YHAIOIIUXCSI CPEeICTBAMU YUeOHOT 0 MpeIMeETa,
yCTaHaBIMBAaET o00sA3aTENbHOE MPEIAMETHOE COJIepKaHue, MpeayCMaTpUBaeT
pacnpesesieHue €ro mo KiaccaM M CTPYKTYpUPOBAaHHUE IO pasfenamM H TeMaMm
IporpaMMbl O XUMHH, OINpPEIETSAECT KOJUYECTBEHHbIE U  KA4€CTBCHHBIC
XapaKTEPUCTUKU COJIEPKaHMsI, PEKOMEHIYEeMYI0 MOCIEI0OBATeIbHOCTh U3YYCHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO
npolecca, BO3PacTHBIX OCOOEHHOCTEH OO0YyYarolIUXCs, OMPENENsieT BO3MOKXHOCTU
npeaMeTa JJs peanu3auuu TpeOOBaHM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0Opa3zoBaTeILHON MpOorpaMMbl Ha YPOBHE OCHOBHOT'O 00I1I€TO 00pa30BaHus, a TAKKE
TpeOOBaHMI K pe3ysbTaTaM 00y4eHHs] XUMHUH Ha YPOBHE 1IeJIeH N3y4YeHHs MpeaMeTa
U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON JEATETLHOCTH OO0YyYaromerocs Io
OCBOEHHIO YUYEOHOTO COAEPIKAHMUS.

3HaHWE XUMUU CIYKUT OCHOBOM [ (OPMHUPOBAHUSI MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MpejcTaBiICHUN O MaTepUATIbHOM €IMHCTBE MHpPA, BAXKHYIO
posib urparoT (HopMUpyeMble XHMHEH NpPE/CTABICHUS O B3aMMOIPEBPALICHUSIX
HEpruM M 00 SBOJIONMU BEIIECTB B MPHUPOJIC, O IMYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA - CBHIPHEBOM, JHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM  JI1  CaMOpasBUTHS U
dbopmMupoBaHUs KyJIbTYPhI JIUMYHOCTH, €€ 0011el 1 (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJI B (DOPMHUpPOBAHHE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH
OOy4YaronIMXcs, HABBIKOB WX CaMOCTOATEIbHON  y4yeOHON  JesTeNbHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCJIEIOBATEILCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHeU(pUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YEJIOBEKA, SABJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
Hay4YHBIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIITUXCS.

JlanHble HampaBjeHUsT B OOyYE€HUHM XHMHH OOECIeuMBArOTCS CHEUPUKON
collepKaHUsi ~ yd4eOHOTO  TpPEAMETa, KOTOPBIA  SIBJISIETCS  MEJaroruv4ecKu
aJIaNTHPOBAHHBIM OTpaK€HUEM 0a30BOM HAYKW XMMHUHU HA OMPENETEHHOM JTare e



pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHWs OPUEHTUPOBAH Ha
OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHATHUM XWMHUU, OCHOB
HEOPraHWYECKOW XMUMHUHM UM  HEKOTOPBIX OTACIbHBIX 3HAYUMBIX [OHSITHU
OPraHUYECKON XUMUH.

CtpykTypa colep:KaHusi MporpaMMbl MO XMMUU CHOPMHpPOBAHA HAa OCHOBE
CUCTEMHOro mnonaxoaa k €€ u3ydeHuro. Conep:kaHue CKIIAIbIBA€TCSI U3 CUCTEMBbI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHITUA O XUMHUYECKOU
peakiuu. OO0e OSTU CHUCTEMBbI CTPYKTYPHO OpPraHM30BaHbl IO MPUHLHILY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUMN
pPa3HOro ypOBHS:

ATOMHO-MOJICKYJISIPHOTO YUCHHA KaK OCHOBLI BCCTO CCTCCTBO3HAHMA,

HGpHOI{H‘{eCKOFO 3aKOHa I[ . MCHILCJ'IQCBa KaK OCHOBHOI'O 3aKOHAa XUMHUH,

Y4CHHUA O CTPOCHHH aTOMa U XUMMHYECKOU CBA3U,

NpEACTAaBICHUM 00 DSJIEKTPOJUTUUECKON NHMCCOLMAIlMKi BEIIECTB B
pacTBopax.

Teopernueckne 3HaHMS pacCMaTpPHUBAKOTCd HAa OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHS K IpyrOMY, BBIIONHSS (PYHKIIMK OOBSICHEHHSI M TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS ¥ BO3MOXKHOCTEH IMPAKTUYECKOTO MPUMEHEHUS U MOIYYEHHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMmbl MO XUMHUU  CIHOCOOCTBYeT  (HOPMUPOBAHHIO
MIPEACTABIICHNS] O XUMHAYECKOM COCTABJIAIONIEH HAYYHOM KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOI MPUPOJbl, IEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJaM
NIO3HaHU B HayKe. M3yueHrue XuMuu MPOMCXOIUT C PUBJIEYEHNEM 3HaHUI U3 paHee
M3YYEHHBIX YUEOHBIX MpeamMeToB: « Okpyxatouuit Mupy», «buomnorus. 5-7 kmacce» u
«®Dusuka. 7 Knacc.

[Ipy wu3yyeHUM XUMHM TPOUCXOIUT (HOPMUPOBAHME 3HAHUU OCHOB
XUMHUYECKONM HAayKd Kak OOJIaCTH COBPEMEHHOI0 E€CTECTBO3HAHHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpHI. 3a1ada
y4e0HOro mpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN —
BaKHEUIIUX (DaKTOB, MOHITHI, 3aKOHOB U TEOPETHUUYECKUX MOJOKEHHUM, TOCTYTHBIX
000011IeHUIA MHUPOBO33PEHUYECKOIO XapakTepa, sA3blKa HAyKH, B MPUOOLIEHUU K
HAay4YHbIM METOJaM MO3HAHUS MPU U3YYEHHH BEIIECTB M XUMUYECKHUX PEAKLMii, B
GbopMUPOBAaHUM W PA3BUTUU TO3HABATEIBHBIX YMEHUW W UX TNPUMEHEHUH B
y4eOHO-TIO3HABATEIbHON U y4eOHO-MCCIEeI0BATEIbCKON JeATEeIbHOCTH, OCBOCHUU
npaBuJ1 6€30MacHOro oOpalleHusl ¢ BEIIECTBAMU B TOBCEIHEBHOMN KU3HMU.

[Ipy M3yyeHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUs Ba)KHOE
3Ha4YeHHE NMPUOOPENU TAKUE LI, KaK:

- (opmMupoBaHHE WHTEUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K

caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEIICHUH,



CITOCOOHOM A1alITUPOBATHCA K 6I>ICTp0 MCHAIUMCSA YCIIOBHUAM KU3HHU,

- HampaBlE€HHOCTh  OOy4YeHHMs] Ha  CHCTEMaTH4YeCKOoe  MPUOOIICHHE
o0yJaromuxcs K CaMOCTOSITEIbHOM T03HABATENbHOW JESATEIbHOCTH, HAyYHBIM
METOAaM TO3HaHUs, (OPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K

XUMUH;

- olecrieyeHne yclOBUH, CIIOCOOCTBYIOMINX MPHUOOPETEHUIO 00YUaAIOIIUMUCS
OMBITa Pa3HOOOPA3HOW NESATETBHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KITFOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMH), MMEIOIINX YHHBEPCAIbHOE 3HAUCHHE JUIS
Pa3INYHBIX BUOB JACATEIHHOCTH;

- (dopmupoBanue o0O0meH (GYHKIIMOHATHPHOW W €CTeCTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCIIC YMEHUI OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUPA, UCTIONB3YS 3HAHUS M OTBIT, TIOJYYCHHBIC TIPU U3YYCHUN XUMUU, TIPUMECHSThH
WX MPY PEIICHUH MPOOJIEM B MTOBCETHEBHOMN KU3HU U TPYJAOBOU IEATCILHOCTH;

- (QopmupoBaHue y O0Oy4YalOIIUXCS T'yMaHUCTUYECKUX  OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XWMHUYECKHX 3HAHMM [JI1 BBIPAOOTKH IKOJIOTHYECKHU
1[EeJI€CO00Pa3HOr0 TOBEACHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IIEJISIX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

- pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIMTaHHUIO HA OCHOBE YCBOCHHUS 00111€UEI0BEUECKUX 1IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY MpOodUiis U HAMIPaBICHHOCTH JalbHEHIIIEro 00ydeHus.

OO111e€ YMCII0 YacoB, OTBEAEHHBIX JIJIS1 U3YUYCHUSI XUMUU HA YPOBHE OCHOBHOTO
oOmiero obpaszoBanusi, coctaBisier 136 yacoB: B 8 kiacce - 68 vacoB (2 yaca B
HeJelo), B 9 kitacce - 68 yacoB (2 4yaca B HEJICIIO).

COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHavajibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumun. Posb XuMuM B KU3HU YEJIOBEKa. XMMHS B CUCTEME HAYK.
Tena wu BemectBa. PU3HMUECKHME CBONCTBA BEIIECTB. ATpPEraTrHoe COCTOSIHHE
BenlecTB. [loHATHE O MeTOAaX MO3HAHHWS B XUMHHU. UHCTHIC BEIIECTBA U CMECH.
CriocoOnI pa3aeneHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHYECKUE 3JIEMEHTbl. CHMBOJIBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHocUTEIbHAs aToMHas Macca. OTHOCUTENbHAs
MOJIEKyJIsipHag macca. MaccoBast 10J1s1 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuectBo BemectBa. Mosib. MossipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCJa CTPYKTYPHBIX €AWHUIL BemiecTBa. Pacuérel 1o Qopmynam
XAMUYECKUX COCTMHEHUH.

DU3NYECKUE U XUMHUYECKUE SBJICHUS. XUMUUYECKasi peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHMsS MacChl BENIECTB. XUMHUUeckue ypaBHeHUs. Kiaccudukarus



XUMHUYECKUX PEAKINI (COSTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYyA0H, MpaBUiiaMu padOThl B JIaDOpaTOpUH U
npuéMaMu oOpailieHusi ¢ 1abopaTopHBIM 00OpYTOBAaHUEM, W3YYEHHE U OINMCAHUE
GU3MYECKUX CBOMCTB O0Opa3IlOB HEOPTaHWYECKUX  BEIIECTB, HAOIIOJCHUE
dbusnueckux (TUIaBleHHE BOCKA, TasiHUE JIbJIa, PACTUpPAaHUE caxapa B CTYIIKE,
KUICHUE W KOHACHCAIMS BOJIbI) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAIUBAHUE
MEJIHOM MPOBOJIOKHU, B3aUMO/JICUCTBUE MEJIa C KUCIIOTOM) SIBJICHUM, HAOIOACHUE U
OMMCaHWE TMPU3HAKOB MPOTEKAHUS XMMHYECKUX PEakluil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapus, pa3IokKeHUE THAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMOJCHCTBUE Kene3a ¢ pacTBopoM coiu Meau (I1),
U3Y4YeHHUE CIOCOOOB pa3leieHusi CMECeil: ¢ MOMOIIbI0 MarHura, (uiIbTPOBAHUE,
BBITIAPUBAHUE, MUCTWUIAIMSA, XpoMaTorpadus, IpOBEICHNE OYUCTKH TOBAPECHHOMN
coiv, HAONIOJCHWE ©  ONMWCAaHWE  PE3YJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3JAHHUE MOJEIEH MOJICKYII
(I1apoCTEepPIKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx - cmech razo. CoctaB Bo3ayxa. Kuciopon - 3JeMEHT U MpPOCTOE
BelllecTBO. HaxokneHue Kuciopoaa B MOpupoje, (puznueckue U XUMHUYECKHUE
cBoiictBa (peakuuu ropenus). Oxkcuabl. [lpumenenue kucinopoga. CrocoObl
MOJIYYCHHUS] KHUCJIOpoJa B JjabopaTopuu U MpoMbIIUIeHHOCTH. Kpyrosopor
Kuciopoaa B mpupojie. O30H - aIoTporiHasi MoAu(UKaIUs KUCIOPOoa.

TennoBolr 3PQPEeKT XUMHUYECKOW peakuuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M DSHJOTEPMUYECKHE pEaKuuu. TOIUIMBO: Yrojdb M METaH. 3arpsi3HECHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon - anemeHT u mpoctoe BeuecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHUE, CITOCOObI TostydeHus. Kucnotsl
Y COJIN.

MonspHbiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHHSIM.

duznyeckue CBOWCTBa BOoabl. Boma kak pactBoputenb. PacTBOpSL
HacpilieHHbIe 1 HEHACBIIEHHBIE PAcTBOPBI. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBas nons BemecTBa B pacTBope. XUMHYECKUE CBOMCTBA BOAbL. OCHOBaHHS.
Ponbe pacTBOpoB B mpupoje W B KHU3HMU 4esioBeka. KpyroBopoT BOJIBI B MIPUPOJE.
3arps3HeHne NpUpOIHbIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus sHeopranmdeckux coeauHennii. Oxcuapl. Knaccudukamms
OKCHUJOB:  cosieoOpa3yronine (OCHOBHbIE, KUCIOTHBIE, aM(POTEpPHBIE) U
HecoseoOpaszyronue. HomeHnknaTtypa okcugoB. DOu3MUecKMe U XHUMHUYECKHE
cBOMCTBa OKCHOB. [lorydeHrne okCuaoB.

OcHoBanus. Knaccudukanus ocHoBaHUW: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHMM. PU3NYECKHE M XUMHYECKHME CBOMCTBA
ocHoBaHuU. [loyyeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucioT. Ouzndeckue u
XAMHUYECKUE CBOMCTBAa KUCIOT. Psa aktuBHoctm MetauioB H. H. bekerosa.



[lony4yeHne KHUCIIOT.

Conu. HoMmenkiarypa cosieil. @U3MUECKUE U XUMHUUYECKHUE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE OIPEAECIECHUE COJEPkKAHU KHUCIOPOJa B BO3AYyXE, IMOTYyUYECHHUE,
coOuMpaHue, paclo3HaBaHUE U M3YYEHHE CBOMCTB KHUCIOpOAa, HaOJII0JeHUE
B3aUMOJECUCTBUSA BEHIECTB C KHUCIOPOAOM M YCIIOBUS BO3HHUKHOBEHUS W
IpeKpalieHus ropeHus (Ioxkapa), 03HAKOMIIEHHE ¢ 00pa3liaMi OKCUJ0B M OITUCAHUE
UX CBOWCTB, IIOJIyYeHHE, COOMpPaHNeE, paCIIO3HABAHUE U U3yYEHUE CBOMCTB BOIOPOIA
(ropenue), B3ammozeicTBue Bomopoga ¢ okcuaom wmeau (1) (Bo3MokHO
HCITI0JIb30BAaHUE BUCOMATEPHUAIIOB), HaO0IeHHe 00pa3lioB BEIIECTB KOJIUYECTBOM
1 ™Momb, uccaenoBaHHE OCOOEHHOCTEM pAacTBOPEHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHON MAaCCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUME BOJABI C MeTauiaMu (HAaTpUeM U
KaJlblieM) (BO3MOXXHO  HCIOJIb30BAaHUE  BHUJICOMATEPUAIOB), HCCIIEIOBAHUE
00pa3lioB HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOICHUE U3MEHEHUS
OKpPAaCK{ UHAMKATOPOB B paCTBOPAX KUCIIOT U IIEJIOYEH, U3YUYCHUE B3AUMOJCHCTBUSA
okcuma meau (I1) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METa/lIaMH, peaKIui
HEUTpaNIU3aluy, IOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTajula IPyruM U3 pacTBOpa COJM, PELIEHUE dKCIIEPUMEHTAIBHBIX 3aJa4 10 TEME
«BaxxHenme Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

Iepuoanueckuii 3axkoH u Ilepuoaumyeckast cucremMa XUMHYECKHUX
iemMeHToB JI. WU. MenpgeneeBa. CrpoeHune aroMoB. XHMHYECKasi CBS3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble MOMBITKA KIAcCU(PHUKAIMKA XUMHUYECKUX dJeMeHTOB. [lonsTtne o
IPYINAaxX CXOJHBIX OJJIEMEHTOB (IEJIOYHbIE W IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, THEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpPbIE 00pa3ytoT aM(bOTEpHBIE OKCUIBI U
TUAPOKCHUBL.

ITepunonnueckuit 3akoH. Ileproanueckas cucremMa XUMHUYECKUX JIEMEHTOB /.
N. Menneneesa. Koporkonepuonnasi u anmaHonepuonas Gopmel [leproguyeckoit
cucteMbl xuMuudeckux snemeHToB [[. M. MenneneeBa. Ilepuonbl u rpymnisl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crpoenue aroMoB. CocTtaB aToMHBIX siaep. M3oTonbsl. DnekTponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYEK aTOMOB TeEpBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckon cucremsl J[. WM. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuogunueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHMUSI paJuyca aTOMOB XWUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPYNIIaM U NEPUOLAM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproauueckoil CUCTEMbI XUMHUYECKUX
DJIEMEHTOB JUIsl pa3BuThs Haykh U mpaktuku. . WM. MenneneeB - y4€HbId U
rpaXJaHMH.

Xumuyeckass cBsizb. KoBajeHTHass (MOJsipHAasT W HENOJISIPHAs) CBS3b.



DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okucneHuss.  OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLHUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIICHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opa3lOB BEIIECTB METANIOB M HEMETAIOB, B3aWMOJCICTBUE
TMAPOKCHJA [MHKA C PAacTBOPAMM KHCIOT M LIEJNOYEH, IMPOBEIACHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropenue, peakliMy pa3IoKeHUs], COETUHEHU).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXIpeaMETHBIX CBsS3€d NPU M3YYEHWHM XHMHMM B § KJacce
OCYILIECTBIISIETCS YePEe3 UCIOIb30BAHUE KAK OOIIUX €CTECTBEHHO-HAYYHbIX IOHATHUH,
TaK M IOHATUM, SBIMIOIIMXCA CHCTEMHBIMH JUII OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecTBeHHO-HAYYHbIC TOHATHSA: HAy4YHBIH (PakT, TUIIOTE3a, TEOpHUs,
3aKOH, AaHalu3, CHHTE3, KiIacCUpUKalus, [EPUOJUYHOCTh, HaONIO/IECHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusznka: MaTepusi, aTOM, IEKTPOH, ITPOTOH, HEUTPOH, NOH, HYKJIN/, U30TOIIBI,
PaOaKTUBHOCTb, MOJIEKYJIA, 3JEKTPUYECKUA 3apsl, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE€ COCTOSIHME BEUIECTBA, ra3, (PU3MYECKHE BEIUYUHBI, €IMHUIIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPObI, MOJIE3HBIE
MCKONAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHL.

9 KNIACC

BeuecTBo M XUMHYECKasi peaKIHs

ITepunonnueckuit 3akoH. [lepuoanyeckas cucreMa XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KM, KAJIBLMSA U UX COEAUHEHUN
B COOTBETCTBMH C ITOJIOKEHUEM DJIEMEHTOB B [leproanueckoi cucteme U CTpOeHUEM
UX aTOMOB.

CrpoeHue BeUIECTBA: BHUJBI XUMHUYECKOM CBA3U. THUIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCSLIMXCSA K PAa3IM4YHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanums XuMruuecKiX peakiui o pa3ianyHbIM Ipu3HaKkaMm (TI0 YUCIy U
COCTaBy YYAaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIIoBOMY 3((deKTy, 1o
U3MEHEHHUIO CTENEHEH OKHUCIIEHUS XMMHUYECKHUX 3JIEMEHTOB, 10 0OpaTMMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U 3HIOTEPMHUYECKHE PEAKIIMH, TEPMOXUMUYECKUE
YPaBHEHMUS.

[lonsitue o ckopoct xuMuyeckod peakuuu. IloHstue o0 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakiusx. [IoHATHE O FOMOIE€HHBIX U T'e€TepOTrE€HHBIX



peakuusax. [lonarue o katanuse. Ilonstue o xumMudeckoM paBHoBecHH. PaKTOPHI,
BIMSIOIIAE HA CKOPOCTh XWMHUYECKOM pEaKIUUu M IOJOKCHUE XHUMHYECKOIO

PaBHOBECHSI.
OKHCANTENbHO-BOCCTAHOBUTEIIbHBIE ~ pEAKLWH,  JAJICKTPOHHBIA  OanaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTEIIBHOU peaKiuu. CocraBnenue ypaBHEHUI

OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMA C  HCIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOTUTHUECKON TUCCOUMALUU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonsl, aHnoHsl. MexaHW3M OHCCOLUMAlMM BEUIECTB C Pa3jIMYHBIMUA BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIIA0BIE JIEKTPOJIUTHI.

Peakuuy noHHoro oOMeHa. YcinoBHs NPOTEKaHMs peakUuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHMs peakuuil. CBOMCTBA KHCIOT,
OCHOBAHMI M COJIEW B CBETE MPEACTABICHUI 00 3JEKTPOIUTUYECKON TUCCOLUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E Ccomel.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHUE C MOJEISAMU KPUCTALNIMYECKUX PEHIETOK HEOPraHWYECKHX
BEUIECTB - METAJJIOB M HEMETaIOB (rpadura W anmMasa), CIOXKHBIX BEIECTB
(xopuaa HaTpHs), HCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peakuuu OT
BO3JICHCTBHUSl  Pa3IMYHBIX  (PAKTOPOB, HCCJIEAOBAHHE  BJIEKTPOIPOBOJIHOCTH
PacTBOPOB BEIIECTB, MPOIECCa JUCCOLUALMN KUCIIOT, IIeJI04Yeil U cosell (BO3MOKHO
WCIIOJIb30BAHUE BUJEO MATEPUAIIOB), IPOBEIACHUE OIBITOB, WIIIOCTPUPYIOIINAX
IPU3HAKH NMPOTEKAHUS PeakUii MOHHOro oOMeHa (00pa3oBaHHe OCaJKa, BbIIECIECHUE
raza,  oOpa3oBaHME€  BOJbI),  OMNbBITOB,  WUIIOCTPUPYIOIIUX  [PUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (FOpEHHEe, pPEAKUUU PA3I0KEHUS,
COEJIMHEHMSI ), pacClIO3HaBaHNE HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KAUe€CTBEHHBIX
peaklnii Ha NOHBI, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHne U (U3NYECKUe CBOMCTBA IMPOCTHIX
BEII[ECTB - TAJIOTEHOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE Xjiopa (B3auMOICHCTBHE C
MeTaJlJlaMH, HeMeTajulaMH, Mienodamu). XiopoBogopona. ConsHas KHCIOTa,
XMMHUYECKME CBOWMCTBA, TMOJIyd€HHE, mnOpuMeHeHue. JleiictBue xjopa U
XJIOPOBOJIOPOJIa HA OPraHU3M YeJoBeKa. BakHeunme XJIopuapl U UX HAXOXKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka saeMeHTOB VIA-rpynmbei. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble CTeneHH okucieHus. CTpoeHune U (Pu3nyecKkue CBOMCTBA
MPOCTHIX BEIIECTB - KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOIU(PUKALIMK KUCIOPOJIa U
cepbl. XUMHUYECKHE cBoicTBa cepbl. CepoBOAOPOMA, CTpOoeHHE, (PU3NYECKHE U
XUMUYecKre cBoicTBa. OKCHABI Cepbl KAK INMPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, pu3ndeckue 1 XUMUYeCKue CBOMCTBa (001Iue KakK MpeACTaBUTEeNs
KJlacca KHUCIOT U cnenuduueckue). XUMHUECKUE PEAKIUH, JIEKAIUe B OCHOBE
MPOMBIIIUVIEHHOTO CMOco0a TOJMyYeHUs] CEepHOM KHUCIOThL. I[lpuMeHeHune cepHOM
kucaoTbl. ConM CepHOM KHCIOTHI, KAauyeCTBEHHas peakuuss Ha Cyiab(paT-HuOH.



Haxoxnenue cepsl M €€ COENMHEHUN B IpUpoae. XHMHUYECKOE 3arps3HECHHE
OKpYXalolel cpeapl COCNMHEHHUSIMU cepbl (KUCIOTHBIE JOXKIU, 3arpsa3HEHUe
BO3]lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.

Oobmas xapaktepuctuka sneMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCIEHHUSA. A30T, pacnpOCTPaHEHHE B MPHUPOJE,
dbu3nyeckue U XuMHueckre cBorcTra. KpyroBopot a3ora B npupojie. AMMHUAK, €ro
bu3nUeckue U XMMUYECKHEe CBOMCTBA, MOJyuyeHue u npuMmeHenune. Coau aMMOHMS,
X (pu3nyeckue U XUMHYECKUE CBOWCTBA, MpuMeHeHrne. KauecTBeHHas peaknus Ha
WOHBI aMMOHHUS. A30THas KHCIOTa, €€ MojydeHue, (PU3NYECKue U XUMUUYECKUC
cBoiicTBa (OOmIMEe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHerupUIEcKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPAIbHBIX YI0OpEHU.
XUMHUECKOE 3arpsi3HEHUE OKpYKaloleh Cpelibl COCTMHEHUSAMH a30Ta (KUCIOTHBIC
TOKIA, 3arps3HEHHE BO3MyXa, MOYBBEI W BoAoéMoB). dDocdop, ammoTpomHbIe
moaudukanmum Gpochopa, puzndeckue u xumudeckue cBoiictea. Okcun Gochopa (V)
u (dochopHas kuciora, ¢GU3MUECKHE U XUMHUYECKHME CBOWCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapakrepuctuka saeMeHToB |VA-rpynmel. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSA. YTJIEPO/, aJUIOTPOITHbIE MOAUDHUKAIINH,
pacrpocTpaHeHue B Npupoje, PU3NIeCKUue U XUMHUYECKHE CBOMCTBA. AjcopOrusl.
Kpyrosopor yriaepoga B mpupoge. Okxcuabl yriaepoja, uUX (PU3NUECKHE U
XUMHUYECKUE CBOMCTBA, IEHCTBUE HA JKUBbIE OPTraHU3MBbI, IOJYyYEHUE U IPUMEHEHUE.
DKOJIOTHYeCKHe IpOoOJIeMbl, CcBs3aHHBIe ¢ okcumoMm yriaepoxa (IV), rumoresa
J100aJIbHOTO MOTEIJICHUS KIIMMaTa, TapHUKOBBIA A(DeKT. YTrosibHas KUCIOTa U €€
coyii, UX (U3NYECKUE W XUMHUUYECKHUE CBOMCTBA, MOJYYEHUE U TMPUMEHEHUE.
KauectBennas peakuusi Ha kapOoHaT-uOHBI. Vcmons30BaHue KapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIIIEHHOCTH U CETbCKOM XO3SIMCTBE.

[lepBoHauanbHBIC TOHATHUSI 00 OPraHUYECKUX BEHIECTBAX KAK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJIEH, ITaHOJ, MIUIEPUH, YKCYCHAsI KUCJIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB (YT0Jib, IPUPOAHBIN Ta3, HEMTH), MPOAYKTHI
ux TepepaboTku (O€H3UH), WX POJb B OBITY M TpoMblluieHHOCTU. [loHsTHE O
OMOJIOTUYECKU BaYKHBIX BEIIECTBAX: KMUpax, OeNKax, YyIJIeBOoJIax - M UX POJIU B )KU3HU
yesjoBeka. MatepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSIUHEHUM.

KpemHuuii, ero Qusnueckue W XHUMHYECKHE CBOMCTBA, IIOJy4YCHHE U
npumeHenue. CoeuHeHus: KpeMHus B npupoje. O01iue npeacTaBieHus 00 OKCuIe
kpemuaus (IV) u kpemaueBoit kuciaore. CHIMKATBI, UX HCIIOJNb30BaHUE B OBITY, B
MPOMBINLJICHHOCTH. BakHEHIe CTpouTeabHbIe MaTepHualbl: KepamMuka, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. [IpoGieMbl  Oe30MacHOr0  MCIOJIb30BaHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIJIOTHI,
MPOBEJICHNUE KAaU€CTBEHHBIX PEAKIIU Ha XJIOPU/I-UOHBI U HAOIIOIEHHE TTPU3HAKOB UX
MIPOTEKAHMS, OTBITHI, OTpakarouue GU3nIeCKre U XUMUYECKUE CBOMCTBA IraJlOr€HOB
U UX COCIMHEHUH (BO3MOKHO UCIIOIb30BaHUE BUACOMATEPUAIIOB), O3HAKOMIIEHHUE C



oOpasiiaMu XJOPUAOB (TAJIOTEHHUIOB), O3HAKOMJICHHE C oOpasmamMu cepbl U eé
COCIMHEHUSIMH (BO3MOXHO UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), HAOIIOJECHUE
npoiecca OOyrIMBaHUs caxapa MOJ JEHCTBUEM KOHIICHTPUPOBAHHOW CepHOM
KHUCTIOThI, HM3yYE€HHWE XUMHYECKHX CBOWCTB pa30aBICHHOW CEpPHOM KHUCIOTHI,
MIPOBEICHNE KaUeCTBEHHOW PEaKIMU Ha Cylb(aT- NOH U HAOIIOCHHE TTPU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMH a3oTa, ¢ocdopa UM UX
COEJIMHEHU (BO3MOXHO HUCIIOIh30BaHUE BUIEOMATEPHAIIOB), 00pa3llaMu a30THBIX U
dbochopHBIX yIOOpEeHHI, TOJydeHHE, COOMpaHUE, PAClO3HABAHUE M HW3YUYCHUE
CBOWMCTB aMMHAKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIMA HA HOH aMMOHUSA H
dbochaT-mOH ¥ U3YYCHHE TPHU3HAKOB WX TMPOTCKAHUS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeEbI0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUANIOB), H3YYEHHE MOJEIe KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, QymwiepeHa, 03HAKOMIIEHHE C TIPOIECCOM ancopOIUU PacTBOPEHHBIX
BEIIECCTB AKTHUBHPOBAHHBIM VYIJIEM M YCTPOMCTBOM NPOTHUBOrasa, MOJYYEHHUE,
coOupaHue, paclo3HaBaHUE U M3YYCHHE CBOMCTB YIJIEKMCIIOTO rasa, MpoOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT W CHJIMKAT-UOHBI U M3Y4YEHHUE MPU3HAKOB MX
IPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKUMEW CHJIMKATHOW IPOMBILIJICHHOCTH,
pEIICHUE JKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHeilmume HeMmeTambl U UX
COEIUHECHUSD.

MeTaJsibl 1 X COeIMHEHU S

OO01mast XxapakTEpUCTUKA XUMUYECKHUX DJIEMEHTOB - METaJVIOB HA OCHOBAaHUU MX
nosnokeHus B [leprogmueckon cucreMe xuMudeckux 3ieMenToB 1. . Menneneena
Y CTpoeHus aTroMOB. CTpoeHHne MeTauioB. MeTamyecKas CBSI3b U METALUTMYECKAS
KPUCTAUINYECKAsT PEIIETKA. ODJEKTPOXUMUYECKUN PsJl HANPsHKEHUHM METAJUIOB.
®duznyeckre W XUMHUYECKHE CBOWCTBA MeTauioB. OOmue crnocoObl MONydeHUs
MeTauioB. [loHSITHE O KOPpPO3WU METAIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBel (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U MX NMPUMEHEHUE B
OBITY U IPOMBIIIJICHHOCTH.

Illenounsie MeTauIbl: IMOJOXKEHHUE B lleproanueckon cucreMe XHUMUYECKUX
sanemeHtoB [[. M. MennaeneeBa, CTpoeHHME HMX aTOMOB, HAXOXKJIAEHHE B IPHUPOJIE.
@u3nuecKue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U kKanus). Okcuasl U
TUIPOKCHUABI HATPUS U Kalinsl. [[puMeHeHne MEeT0YHbIX METAIIJIOB U UX COCMHECHUMN.

[[lenoyno3emenbpHblE METaljbl MarHuid W KaJbLIMM: IIOJIOXKCHHE B
[Tepnoauueckont cucreme xumudeckux sneMeHToB . 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaxoxJAeHue B npupoge. Ouszndeckne 1 XUMUYECKUE CBOMCTBA MAarHus U
KaybIusl. Baxknelme coequHeHns Kablus (OKCHUJI, TUAPOKCUT, COH). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AJIIOMUHUIN: TI0JI0)KEHUE B [leproanyueckon cucteMe XMuMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HAXOXKJIE€HUE B mnpuponae. Pusnyueckne u
XUMHUYECKHE CBOMCTBA amtoOMHHUSA. AMQOTEpHBIE CBONCTBAa OKCHIA U THUIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxxkenue B [leprnoandeckoil cucteMe XMMUYECKUX 3JIEMEHTOB [l.
. MenneneeBa, CTpoeHHE aroma, HaxoxjaeHue B mpupoae. Dusznueckue u



XUMHYECKHE CBOMCTBA xkene3a. OKCUabl, THIPOKCH LI U coi xerne3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyUEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ oOpa3llaMi METauIOB M CIUIAaBOB, WX (PU3HUESCKUMHU
CBOMCTBaMHU, H3y4YEHUE  PpE3yJIbTATOB  KOPPO3HMH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJECUCTBHUS OKCHJA
KaJIblIU W HaTpusi ¢ BOJOM (BO3MOXHO WCIIOJIB30BAHUE BHUACOMATEPUATIOB),
UCCJIEIOBAHUE CBOMCTB ECTKOW BOJbI, MPOLECCAa FOPEHHUs JKee3a B KHUCIOPOJE
(BO3MOXXHO  HWCIIOJB30BAaHWE  BHUJACOMATEPUANOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKIUii Ha MOHBI: MarHUs, KAJIBIIHS, A TFOMUHUS, IMHKa, xkere3a (11)
u xeneza (I1), memu (1), HaOmromeHHe W OMKMCAHHWE IPOLIECCOB OKPAIIUBAHUS
IUIaMEHU MOHAMM HATpHsl, Kaiuus W Kaiublusg (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U
TUAPOKCHIA IMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1ad 1o Teme «Baknehmme
METaJUIbl U KX COCTUHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u martepuansl B TOBCEAHEBHOM >KM3HU 4YesioBeka. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XMMHUYECKHX peaknuid B ObITy. [lepBas momomns mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKpYyXaroleid cpenbl (mpeaesibHas JOMyCTUMAas
KOHIIeHTparus Bemiects, ganee - [1/IK). Ponb xumuu B pemeHnn 3KOJIOTHUECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

U3ydeHue o0pa3loB MaTepuajoB (CTEKIIO, CIIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanmmszanust MeXIpeaMETHBIX CBs3€d NPH M3YYEHWH XHMHM B 9 Kiacce
OCYIIIECTBIISETCS Yepe3 UCTIOIB30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHHA,
TaK W TIOHSATUH, SBISIOIMIMXCA CHCTEMHBIMH JJiIi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAYYHBIM (akT, THUIOTE3a, 3aKOH,
TEeOpWsl, aHajau3, CHUHTE3, KiIacCu(UKAIs, TEPUOJUIHOCTh, HAOIIIOICHHE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, HM3MEpPEHWEe, MOJENb, SBJICHUE, ITapHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHAIBI.

dwuzrka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOTIBI,
PaINOAKTUBHOCTD, MOJICKYJIa, AIICKTPHYCCKUH 3aps, MIPOBOTHUKH,
MOJYNIPOBOJHUKH, JAUAICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEILleCTBa, ra3, pacTBOP, pAaCTBOPUMOCTb, KpUCTAJUIMUECKas
peméTKa, CIjiaBbl, (GU3MYECKHUE BEIWYUHBI, CAUHUIIBI HU3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢dotocunTe3, AbixaHue, Ouocdepa, 3KocHCTEMa, MUHEPAIbHbIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTAaTEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEPATIBI, TOPHBIE TIOPOIbI, TIOJIC3HBIC



HCKOMAaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NPOrpaMMbl OCHOBHOIO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCA B XOJ€ OOy4YeHUS XUMUU B EIUHCTBE Y4YeOHOU u
BOCIIUTATEIbHOU JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUNCKUMHU
COLIMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU ILICHHOCTSMM, IPUHATBIMU B
oOIIecTBe MpaBWJIaMH M HOPMaMd TOBEIEHUS M CHOCOOCTBYIOT TpoIeccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAITU3ALMHI O0yUYarOIIHUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOy4aroUIuxcs
PYKOBOJICTBOBATbCS CHCTEMOM IO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mMAaTPHOTHYECKOT0 BOCTUTAHMA '

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HAaCJEAUI0, IIOHMMAaHWs 3HAYEHUs XHMHMYECKOM HAyKH B IKU3HH
COBPEMEHHOTr0 00I1leCTBa, CHOCOOHOCTH BIJIAJETh JOCTOBEPHOW HH(pOpMauuen o
NEPENOBbIX JOCTHKEHUSAX W OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHUS:

IPEACTABICHUST O COLMAIBHBIX HOPMAaxXx M MPaBWIAX MEXINYHOCTHBIX
OTHOILIEHUN B KOJUIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
M0JIE3HOM, y4eOHOUCCIIEI0BATENbCKON, TBOPYECKON U APYTUX BUJAX JIEATEIbHOCTH,
TOTOBHOCTH K Pa3sHOOOpPa3HOM COBMECTHOM JEATEIbHOCTH MNP BBIMOJHEHUU
y4eOHBIX, IO3HABATENbHBIX 3a]a4, BBIMOJIHEHUH XHMUYECKUX HKCIIEPHUMEHTOB,
CO3/IaHUHU YYEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO U B3aUMOIIOMOIIH
B TIpoIeCcCe ITON YUEeOHOM 1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U
MOCTYIKH CBOMX TOBApHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL:

MHPOBO33PEHYECKUE NPEACTABICHUS O BELIECTBE M XUMHUYECKOM pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKW M COCTABIISIOIIME
OCHOBY JUIsl TIOHUMaHUSl CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MpEeACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS NPHUPOJIbI, B3aHMMOCBA3SAX YEIOBEKA C



MIPUPOJTHON CPEIOH, O PO XMMHH B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAINPaBJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIC MJIi OOBSICHEHHS HAOIIOAACMBIX IPOIIECCOB W SIBJICHUM,
MO03HABATEIbHON, WH()OPMAIIMOHHOW W YHUTATEIBCKOW KYJNBTYPhl, B TOM YHCIC
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATypOi, JOCTYMHBIMH TEXHHYECKUMH CpEICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOyYCHHUIO W TIO3HAHWIO, JFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K  CaMOOOpa30BaHMIO, TIPOSKTHOM W  HCCIEI0BATEIbCKOU
JESITEIIBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBJIICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEHIIIEM;

4) ¢opMupoBaHusi KYJbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTH JKWU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3JI0POBBIA 00pa3 »KU3HH, OCO3HAHHUE TOCIEJACTBUN H
HEMPUATUE BPEAHBIX MPUBBIUEK (YIOTPEOJICHHS aJIKOT0Jisl, HAPKOTUKOB, KYpEeHUsI),
HEOOXOJMMOCTH  COOJIFOACHUSI TMpaBuUi  0€30MacHOCTH TMpU  OOpalleHUU C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TpyaoBOro BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3yUYeHUIO NMpodeccuil U Tpyia pa3IMuHOro poja,
YBaXEHUE K TPYJLy U pe3yJbTaTaM TPYJOBOU IeITEIbHOCTH, B TOM YUCJIE HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUH TT0 XUMHUH, OCO3HAHHBIN BRIOOP HHIUBUIYaTbHOM
TPACKTOPHH TPOJOJKEHUS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIHENTHOM
npodecCHOHaNBbHOM AESTETPHOCTA U Pa3BUTHA HEOOXOIUMBIX YMEHUM, TOTOBHOCTD
aIanTHPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) ’K0JI0rH4YecKOro BOCIIUTAHUS:

AKOJIOTHYECKH IEJIECO00Pa3HOE OTHOIICHHUE K TIPUPOJIC KaK HCTOYHHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIEeCTBOBaHMUS, IMOHMMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3MYECKOMY W TICHXHYECKOMY 3J0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIOICHUS
npaBuiI 0€30TaCHOTO TOBEACHUS TTPH paboTe ¢ BEMIECTBAMH, a TAK)KE B CUTYaITUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble MPU HU3YYCHUH XUMHH, IS
pELICHUs 3a7a4, CBSI3aHHBIX C OKPYKAIOLIEH NPUPOAHOM CPEOM, ISl MOBBIIIEHUS



YPOBHSL  SKOJOIMYECKOM  KyJIbTYpbl, OCO3HAaHHS IJ00QJIBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJEeM M IMyTell MX pelIeHUs MOCPEACTBOM METOJOB XHMHUH,
HKOJIOTUYECKOTO MBIIIEHUSI, YMEHHSI PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampeIMETHBIX pE3yJbTAaTOB BBIAEISIOT 3HAUUMBIE IS
dbopMUpOBaHNS MUPOBO33PEHUS OOIIICHAYYHBIC MTOHITHS (3aKOH, TEOPHs, TPUHITHII,
rumnoresa, (akr, cucrema, TMPOLECC, OSKCHEPUMEHT U JpPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax M IO3BOJIAIOT Ha
OCHOBE 3HAHHUU M3 ATHX IMPEAMETOB (POPMHPOBATH NPEJACTABICHHUE O LEIOCTHOU
HAyYHOW KapTHHE MHUpa, U YHUBEpCAJIbHBIC yueOHbIe NeHUCTBUs (MTO3HABATEIbHEIC,
KOMMYHUKATHBHBIE, PETyJIATHBHBIE), KOTOpbIE 00€CIeUnBalOT (POpMUpPOBaHUE
TOTOBHOCTH K CaMOCTOATEIBHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOIA
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

YMEHUSL HCIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUIEHUS IPU OCBOEHUU
3HAHUU: PACKPBIBATh CMBICII XMMHYECKUX IMOHATHM (BBIAEIATh UX XapaKTEpHBIE
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTMMM MOHSTHSIMH), HCHOJB30BATh
HOHSTUA JUIsl OOBSACHEHHUS OTIEIbHBIX (PAKTOB U SIBIICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUHU M KIaCCU(PUKALMK XWMHYECKHX BEIIECTB M XMMHYECKUX PpEaKIHil,
YCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3y4YEHUS,
CTPOUTH JIOTUYECKHE PacCyX JAeHUs (MHAYKTUBHBIC, NEAYKTHUBHBIC, [0 aHAJIOTHUN),
JieaTh BBIBOJIBI U 3aKIIFOUCHHS;

yMEHUE TPUMEHATH B IIpollecCe TMO3HAHUS TMOHATUS (TpPEeIMETHbIE U
MeTaIpeMETHbIE), CAMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUHU MOJEJbHbIE MPEICTABICHUS -
XUMHUYECKUH 3HAK (CHMBOJI DJJIEMEHTa), XuUMHUYeckas (opMmyna U ypaBHEHUE
XUMHUYECKON peaklnu - MpHU PelIeHUH y4eOHO-TI0O3HABaTEIbHBIX 3a/1ad, C Y4ETOM
ATUX MOJENbHBIX MPEICTABICHUNA BBIABIATh M XapaKT€PU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YYaeMbIX OOBEKTOB - XMMUYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIEJCTBEHHBIE  CBSI3U U
IIPOTUBOPEYMS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Bba3oBble uccienoBaregbcKue 1eMCTBUA:



YMEHHME HCIOJIb30BaTh IOCTaBJIEHHBIE BOINPOCHI B KaueCTBE MHCTPYMEHTa
MO3HAHMsI, a TAKXKE B KAUECTBE OCHOBBI /Il (POPMHUPOBAHUS TUTIOTE3BI IO MPOBEPKE
PaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

IPUOOpPETEHUE OIbITa 10 IUIAHWPOBAHMUIO, OPraHU3alUUd U IMPOBEICHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, YyMEHHME HaO/Io0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIBHO NPOTHO3UPOBATh €r0 pe3yibTar, (OpMyIHpoBaTh 00OOIIEHUS U
BBIBOJIBI IO PE3YJIbTaTaM IPOBEIEHHOIO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O
poJe’aHHoN padore.

Pa6ora ¢ undpopmanmeii:

YMEHHME BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUJIOB U (OPM MPEACTaBICHHUS, TOTYyYaeMYI0 U3 Pa3HbIX MCTOYHHKOB
(HayyHO-TIONYJIApHAsl JIUTEpAaTypa XUMHUYECKOTO COJIEpPKaHMS, CIIPABOYHBIC
nocobust, pecypchl MHTepHeTa), KpPUTHYECKH OIICHUBATh MPOTHBOPEYUBYIO W
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHME MPUMEHATh pa3jIMyHble METOIbl U 3aIpPOChl MPHU MOHCKE U OTOOpE
MH(OpPMAIMM ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUISI BBINOJIHEHUS
y4eOHBIX M MO3HABaTENbHBIX 3a/1ay ONPEAEIEHHOrO THIA, PUOOPETEHNE ONBITA B
o0nacTh  UCHOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPOUW aKTMBHOT'O HMCIIOJIb30BAHMS PA3JIMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY IpEACTaBICHUS UHQOpMALMU U
WUTIOCTPUPOBATh pELIAEMbI€ 3a/layd HECIOXHBIMH CXEMaMH, JuarpaMMamH,
apyrumu popmMamu rpaduKi U KX KOMOMHAIIUSAMY;

YMEHHME MHCIONb30BaTh M aHAJIM3UpOBaThb B Ipolecce ydyeOHOW U
UCCIIEIOBATENbCKON JIEeATENbHOCTH MH(OPMALIMIO O BIUSHUU TMPOMBIIIEHHOCTH,
CEJIbCKOTO XO0341CTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEeH TPUPOAHON CPEIbI.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0/1€ JUaiora v (Ujm) IUCKYCCHH) MO CYIIECTBY
oOcyxknaemMoil  TeMmbl, (OPMYyJIMPOBaTb CBOM TMPEUIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEIJIOKEHHON 3a/1a4K;

YMEHUSI  MPEACTaBIATh  MOJYYEHHBIE  pe3yJbTaThl  MO3HABATEIBHOMN
JeSATEIbHOCTH B YCTHBIX U MUChbMEHHBIX TEKCTAX; I€NaTh MPE3EHTAIUIO PE3YJIbTaTOB
BBITMIOJIHEHHSI XUMUYECKOT0 3KCIEpPUMEHTa (J1abopaTOPHOrO OMbITa, J1a00paToOpHOI
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHsI y4yeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOMU



MO3HABATEJIbHON U UCCIEA0BATEIBCKON NEATEIIbHOCTH MPU PELIEHUN BOZHUKAKOLIUX
npobieM Ha OCHOBe Yyu€ra OOUIMX HMHTEPECOB M COTJIACOBAHUS MO3UIIHIA
(o6cyxnenus, 0OMeH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIMS COBMECTHBIX
NENUCTBUMN, ONpeIeTICHUE KPUTEPUEB MO OLIEHKE KayecTBa BBIOJIHEHHOW pabOThI U
JpyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATENIBHO ONPEAENATh LEIN JESITENbHOCTH, IUIAHUPOBATh,
OCYULIECTBJISATh, KOHTPOJUPOBATh M NPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NeATEIIbHOCTh, BEIOUpaTh Hanbosee 3 (HEeKTUBHBIE CIIOCOOBI PEIICHHUS YUECOHBIX U
MO3HABATEIbHBIX 3aJla4, CaMOCTOSITEJIbHO COCTAaBISATh WM KOPPEKTUPOBATh
IIPEUIOKEHHBIA ANTOPUTM JEUCTBUM IIPU  BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYEHHUs] HOBBIX 3HAHUM 00 HM3y4aeMbIX OOBEKTaxX - BEIIECTBAX U PEaKUUsX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOTO pE3ysbTaTa 3asBJICHHOW LEJIH, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOrO
COJIep)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHO padodeil Mmporpammoi,
BBIJIETISIIOT: OCBOCHHBIE OOYYalOUIMMMCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI
neucTBui, cnenuduueckue AN OpeAMETHOM  obnacth  «XUMHUS», BB
JNEATEIbHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUA, €ro  HMHTEpIpEeTaluHy,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsX.

K koHIy 00yueHus B 8 kiiacce npeIMeTHbIE pe3yiabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHI: aTOM, MOJEKYJa,

XUMHUYECKUN DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(omHOpOAHAS W HEOJHOPOAHAsS), BaJIECHTHOCTb, OTHOCUTEIbHASI aTOMHAas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 10Jii XUMUYECKOTO 3JIEMEHTA B COCUHEHUH, MOJIIPHBINA 00BEM,
OKCHJl, KHCJIOTa, OCHOBAaHME, COJb, JJIEKTPOOTPULATEIBLHOCTDH, CTEIEHb
OKHUCJICHHS, XUMHUYECKas peakius, KiIacCU(UKAIUs Ppeakiuil: peakiuu
COEJIMHEHHUS, PEAKIIUU PA3JIOKEHUS, pEaKLIUK 3aMEILEHNUs, peaKI[Mi 0OMeHa,
9K30- U JHAOTEPMHUYECKHE PEAKIMH, TEIIOBOH 3((EeKT peakuuu, sapo
aToMa, JJIEKTPOHHBIA CJIOW aToma, aToMHas OpOuTalb, paguyc aroma,
XUMHUYECKasl CBSI3b, MOJISIPHASI M HEMOJIIPHAs] KOBAJIECHTHAs CBSI3b, MOHHAS



CBA3b, HWOH, KAaTHOH, aHHWOH, pacTBOp, MAaccoBas JOJs BEIIECTBA
(IpolieHTHAsi KOHILIEHTpAIysi) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MIPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCITOJIH30BATh XUMHUUECKYIO CHMBOJIUKY JIJISI COCTABJICHUS (DOPMYJT BEIICCTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEIEIISITh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJIEHHMS  DJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEHIECTB K OMNPENCIEHHOMY KJAcCy COCIMHEHUN MO0
dbopmynam, BUI XUMHUYECKONW CBsi3W (KOBAJICHTHAsE ¥ HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbicn llepuonmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE TMEPUOJIMUECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT UX MoJjoxkeHusi B Ilepuoamdeckoit cucreme,
3aKOHOB COXPAHEHHSI MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTraJipo;

OMHUCHIBATh W XapakTepuszoBaTh TabiuuHyo (opmy Ilepuogndeckoit
CUCTEMbl XUMHUYECKHX DJEMEHTOB: pa3iauyaTh TOHSITUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpymnma)», mansie u
OOJbIIME TEPUO/bl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HUMEIOTCS B
tabnuue «llepuogmyeckass cucrteMa xXuMuueckux adnemeHtoB JI. .
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij si/ipa, O0IIee YUCIIO IEKTPOHOB U
pacrpeieNIeHUe UX IO 3JIEKTPOHHBIM CJIOSM);

KJIaCCU(UIIMPOBATh XUMUUYECKHE AJIEMEHTHI, HEOPTaHWYECKHE BEIECTRA,
XUMHUYECKUE peakiuu (MO YHMCIYy M COCTaBY YYAaCTBYIOIIUMX B PEAKIIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXK/asi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKLINM;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHUS XUMHUYECKUX TMPEBpPAILICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,



MacCOBYIO0 JOJI0 XHMHYECKOTO »3JeMeHTa 1o (opMylie COETUHEHHUS,
MacCOBYIO J0JIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHIO
XUMHUYECKOHN peaKInu;

MPUMEHSTH OCHOBHBIE ONIEPAIIMHM MBICIUTENLHON NEATEIbHOCTH - aHAJIU3 U
CHUHTE3, CpaBHEHHUE, O0000IIeHHEe, CHUCTEeMAaTH3alluio0, KIacCHU(PUKAINIO,
BBISIBJICHUE TPUYMHHO-CJICACTBCHHBIX CBS3CH - 11 W3YYCHHUS CBOMCTB
BEILECTB U XUMUYECKUX PEAKIIH, ECTECTBEHHO-HAYYHbIE METObI TO3HAHUS
- HaOJro/ieHne, U3MEPEHHE, MOJICIUPOBAHNUE, SKCIIEPUMEHT (peajbHbI U
MBICJICHHBIN );

CJIEJIOBATh MPaBUJIaM MOJIB30BaHUSI XUMUYECKOM MOCY0N U 1TaO0OPaTOPHBIM
o0opyZoBaHUEM, a TaKXe TMpaBWwiaM oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH TIO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMNPENEIEHHOU
MacCoOBOM J0Jiell pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATh U IPOBOJIUTH
XUMHUYECKUE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB MIEIOYEH U
KHCJIOT C MOMOILbIO MHAUKATOPOB (JIakMyc, (heHOoaPTaTenH, METHIIOPAHK U

Apyrue).

K koHIy 00yueHus B 9 Kjacce npeIMeTHbIE pe3yiIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHUX TOHITUH: XUMUYECKUI
AJIEMEHT, aToOM, MOJIEKYJa, HMOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKAsl PEaKIusi, XUMHYECKasi CBA3b, TETUIOBOM A(h(DEKT
peaKIuu, MOJIb, MOJISIPHBIM 00BEM, PACTBOP, AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AICKTPOJIMTUYECKAs]  JUCCOIMAIlMsI,  peaKIMh  HOHHOro  OOMEHa,
KaTaam3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMbie W HeoOpaTUMBbIC
peaKkuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, OKHUCIUTEND,
BOCCTAHOBUTEIb,  OKHCJIEHHE U  BOCCTAHOBJICHHE,  aJUIOTPOIUS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHa, VOHHaA,
MeTaJJTnYecKas ), KpUCTaUIMuecKasl pemérka, Koppo3usi METaJjIoB, CIUIABHI,
CKOpPOCTh XHUMHWYECKOW pEaKlHH, MPEAEIbHO TOMyCTUMas KOHUEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHUMHYECKUX TOHITUH U
MPUMEHSITH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;



UCI0JIb30BAaTh XUMHUUYECKYIO CHUMBOJIMKY JIJIs1 COCTABJICHUSI (DOPMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONPENIEIATh BAJEHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCy COEIMHEHHWA Mo (opMmyiaM, BUJ XUMHUYECKOU
CBs3M (KOBAJIGHTHAs, WOHHAs, METa/NIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi]l MOHA MO XUMHUYECKON (opMylie, XxapakTep Cpelbl B
BOJIHBIX PAaCTBOpax HEOPTraHUUYECKUX COCIMHEHUH, THUI KPUCTAIIIMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbici [lepuogmueckoro 3akona [[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIKUCHIBATh M XapaKTEPHU30BATh
Tabnmmunyio ¢opmy Illeprogndeckoil CHUCTEMBI XUMUYECKHUX JJIEMEHTOB:
pasnuyaTh TOHATHS «rjaBHasg mnoarpynmna (A-rpynma)y W «moOouyHas
noarpynmna (b-rpynna)», manbie u OOdbIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPhIE UMEIOTCS B MIEPUOIUYECKON TAOJIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOCHHS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sAapa, oOOIIee 4YWCIO B3JEKTPOHOB M PACIPEACICHHE WX [0
ANIEKTPOHHBIM CJO0SIM), OOBACHATH OOIKME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUW B MpeJesax MajblX MEPUOJIOB U
TJIABHBIX MOJATPYI C YYETOM CTPOEHUS UX ATOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKHE AJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (MO YHMCIYy M COCTAaBY YYAacCTBYIOIIUX B PEAKIIHUU
BEII[ECTB, MO TEIUIOBOMY 3P (DEKTy, M0 U3MEHEHUIO CTETEHEW OKHUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIUPUYSCKUE XUMHYECKUE
CBOMCTBa TMPOCTBIX M CJIOKHBIX BEILIECTB, IOATBEPkKIAsA OMNUCAHUE
MpUMepaMHi MOJICKYJIIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITb YPAaBHEHUSI DJIEKTPOJUTHYECKON JUCCOIMALMUA  KHUCIOT,
LIETI0YEH U COJIEW, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIIUM HOHHOTO
oOMEHa, ypaBHEHMS peaKUuid, MNOATBEPKAAONIMX CYIIECTBOBAHHUE
TEHETUYECKOM CBA3U MEXK/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIIbHBIX  PEAKIUI
MOCPEJICTBOM COCTABJICHHMSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,



BO3MOXKHOCTH TIPOTEKAaHMsSI XWMHYECKHX TMPEBpAICHU B Pa3TUIHBIX
YCIIOBHUSIX;

* BBIYUCIISTH OTHOCUTEIHHYIO MOJIEKYISIPHYIO M MOJISIPHYEO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO »3JeMeHTa Mo (opMylie COETUHEHUS,
MacCOBYIO JOJIIO BEILIECTBA B PACTBOPE, TPOBOIUTH PACUETHI 110 YPABHEHHIO
XAMHUYECKON pEaKIuu;

* co0JI01aTh MpaBUIIa MOJB30BAHKUS XUMUYECKOHN MOCYI0M U 1aO0OpaTOPHBIM
o0OpylOBaHUEM, a TakXKe TMpaBWia oOOpalleHuss C BeUIeCTBAaMH B
COOTBETCTBHUM C HWHCTPYKIMSIMA TIO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB 110 MOJIYYSHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

* TIPOBOJUTH PEAKIINH, TOTBEPIKIAIOIINE KAYSCTBEHHBIN COCTaB Pa3TUIHBIX
BEILIECTB: PACIO3HABATh OIBITHBIM MNYTEM XJIOpHI-, OpoMHI-, HOIUA-,
kapOonat-, ¢ocdar-, cuIUKar-, Cyiabhar-, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI M HOHBI W3YYEHHBIX METAJUIOB, TMPUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICITUTEIBHON JAESTENHHOCTU - AHATU3 U CUHTE3,
CpaBHEHUE, 0000IeHNEe, CUCTEMATU3AIINIO, BBISIBJICHHE PUIUHHO-CIICICTBEHHBIX
CBsI3€H - JUIsl U3yYEHMsI CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIHA,

€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHUS - HAOIIOJCHUE, U3MEPEHHUE,
MOJICIUPOBAHUE, IKCIEPUMEHT (PeaibHbI U MBICTICHHBIN).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsmuecTBo 4acoB
No 11/ HaumeHnoBanue pasjesioB u KonrposbHsie IIpakTHyeckue DJIeKTpOHHbIe (LM (POBbIe)
i TeM IPOrpaMMbI Beero padoTsI padoTsI o0pasoBaTe/ibHbIE pecypchbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
11 Xumusa — Ba)kHas 00J1aCThb 5 2 bubmnoreka IIOK
' €CTECTBO3HAHUSA M ITPAKTHYECKOM https://m.edsoo.ru/7f41837c
JESTEIbHOCTH YEJIOBEKa
BemiectBa u xummuieckue BuGmorexa [TOK
1.2 peaKknuu 16 1 https://m.edso0.ru/7f41837c
Hroro no paszneny 21
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHMYECKHUX BEIECTB
Boznyx. Kucnopoz. [Tousitue 06 Bu6nmorexa [JOK
2.1 OKCHIIaX 6 1 https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucinorax u Bu6nmorexa [JOK
2.2 coJsX 8 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsr. [Tonsitue 06 Bu6smoreka [JOK
2.3 OCHOBAaHUAX 6 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJTacChl ) Bubmiorexa [IOK
2.4 HEOPraHNYECKUX COCTMHECHNUH 11 1 1 https://m.edso0.ru/7f41837c
Htoro no paszneny 31

Pasnea 3. llepunonnyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHHne aTOMOB.
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Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHBIE peaknumn

[lepuoauueckuii 3aK0H U
31 [lepuoanueckas cucrema 7 bubnunoreka LIOK
' XUMHYECKHX 3neMeHToB JI. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. Ctpoenue aroma
XumMudeckas CBs3b.
3.2 OKHUCIUTENbHO- Bu6miorexa [[OK
BOCCTAHOBHUTEJIbHBIC PEAKIINN 9 1 https://m.edso0.ru/7f41837c
bubnuoreka [{OK
HToro no pazneny 16 https://m.edso00.ru/7f41837c
bubmuoreka [IOK
PesepBHOE Bpemst 0 https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME 68 4
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9 KVIACC

KoJ1In4ecTBO 4acoB JJIeKTPOHHbIe
(undposBbie)
HauMenoBanue pa3aesoB M TeM
Ne ni/m EpOrpAMMEL P B KourpoJsbnbl ¢ | IIpakrnyeckue 00pazoBaTedkHbIe
cero padoTbI padoTbI pecypeet
Pasznea 1. BenmecTBO M XUuMH4YeCKHe peakumn
bubmuorexa [JOK
1.1 [ToBTOpenue u yriayosieHne 3HaHUNH OCHOBHBIX https://m.edsoo.ru/7f41a63
paszienoB Kypca 8 kiacca 5 1 6
bubmnoreka IIOK
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX https://m.edsoo.ru/7f41a63
peaxiui 4 6
bubmuorexa [IOK
1.3 DNEeKTPOUTHYECKAs TUCCOLIUAIIHS. https://m.edsoo.ru/7f41a63
XHWMHMYECKHUE PEAKIIUU B PACTBOPAX 8 1 1 6
Hroro no paszneny 17
Pa3nes 2. HemeTassibl M MX COeIMHEHUS
OOGImast XapaKTepUCTHKA X HMHYECKUAX Bubmiorexa [TOK
2.1 https://m.edso0.ru/7f41a63
anemeHToB VIIA-rpynmnsl. ["anorenst 4 L 6
OO61mas xapakTepuCcTUKa XUMHUYECKIX Butmmoreka LIOK
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEIMHEHUA 6
OO61mas xapakTepucTUKa XUMHUYECKIX Bu6morexa LIOK
2.3 anemeHToB VA-rpynnsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63
COEIMHEHUA 6
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OOmast xapaKTepUCTHKA XUMUYECKHX
2.4 anemeHToB |VA-rpynnsl. Yriepona u KpeMHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6

Y UX COCIMHEHUS 8
Wroro mo pazneny 25
Paznen 3. Merajuiibl M MX COeIMHEHMSI
bu6mmoreka [IOK
3.1 OO01Ke CBOMCTBA METAJIIOB https://m.edsoo.ru/7f41a63
4 6
bu6mmoreka [IOK
3.2 Baxkneinimne MeTamibl M UX COSIMHCHUS https://m.edsoo.ru/7f41a63
16 6
Wroro mo pazneny 20
Paznen 4. Xumus u okpyxaionas cpeaa
bu6mmoreka [IOK
4.1 BemectBa u Marepurainsl B )KM3HU 4EJIOBEKA https://m.edsoo.ru/7f41a63
3 6
Wroro mo pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems https://m.edsoo.ru/7f41a63
3 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsmnuecTBo 4acoB I/1eKTPOHHBIE
undgposbie
Ne ara
wn Tema ypoka B KonTpoabubl e| IlpakTnueckue fllsyqenn . 00pasoBaTenkHLIe
cero padoThI padoTbl pecypee!
[Ipenmer xumuun. Ponp XuMuu B KU3HU
yenoBeka. Tena u BemnectBa. PU3NUECKUL bu6mmoreka [IOK
y 1 :
CBOICTBA BEILIECTB. ArperaTHoe https://m.edsoo.ru/ff0d210c
COCTOSIHHE BEIICCTB.
[TonsaTue o MeTo1ax MO3HAHUS B XUMUHU. BuGnnorexa LIOK
XUMUs B CUCTEME HaYK. 1 https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas pabora Ne 1 «IIpaBuia
paboThl B 1a00paTOpUU U IPUEMBI bubnuoteka [JOK
1 1 .
06pameHH;[ c Ha60paTOpHBIM httpS//medsoorU/ff0d23dC
000pyTI0BaHUEM
Yucteie BemecTBa u cMecu. CriocoObl Bu6nnorexa LIOK
pasJieNnieHus cMeceit 1 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
cMmecel (Ha mpuMepe OYHCTKA 1 1 Bu6mmorexa LIOK
MOBApPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE AIIEMEHTHI. 3HAKU Bu6miorexa [JOK
(CHMBOJIBI) XUMHYECKHX JJICMCHTOB 1 https://m.edsoo.ru/ff0d2be8
bu6nmoreka [JOK
IIpocTbi€ U CI0KHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
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bubmuorexa [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckas popmyiia. BaleHTHOCTb Bu6miorexa [[OK
ATOMOB XMMHYCCKHX JICMCHTOB https://m.edsoo.ru/ff0d2eae
OTtHocuTeNnbHASI aTOMHAs Macca. Bu6miorexa [OK

11 OTHOCHTENIbHASI MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBast 707151 XUMHYECKOT0 3JIEMEHTA B Bu6miorexa [OK

12 COCAMHCHUH https://m.edsoo.ru/ff0d350c
KommuectBo Beniectsa. Monbs. MousipHas

13 Macca. B3auMocBs3b KOJIMYeCcTBa, MacChl EI/I6J'.II/IOT6Ka LHOK
¥ YMCIIa CTPYKTYPHBIX €MHUIL] BELIECTBA. https://m.edsoo.ru/ff0d5230
Pacuérel mo dhopMynaM XUMHUECKUX
COEIMHECHUM.
®u3znuecKrue 1 XUMUUYECKHE SIBJICHUSI. Bubmorexa [TOK

14 Xnmudeckast peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yciIoBUS MPOTEKAHUS Bubmorexa [TOK

15 XUMHYCCKHX PCAKLHH https://m.edsoo.ru/ff0d3al16
3aKOH COXpaHEHHUsI MacChl BEUIECTB. Bubmorexa [TOK

16 XNMUYECKIE ypaBHCHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4ecTa, Macchl
BEIL[ECTBA 10 YPABHEHUSIM XUMUYECKUX Bubmorexa [TOK

17 peakiuii https://m.edsoo.ru/ff0d5708
Brluucnenue konuuecTa, Macchl
BEIL[ECTBA 10 YPABHEHUSIM XUMUYECKUX

18 peakuuii. Pemenue pacuéTHbIx 3a1a4.

19 Knaccudukanmsi XaMUYeCKUX peaKiuii bubmuorexa [JOK
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(coemuHEeHMUs, pa3TIOKCHHUS, 3AMCIIICHHS,
obMmeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIi-
sHmukiIoneaucT. O0o0ImEeHe u

bu6mmoreka [IOK

20
CHCTEeMaTH3alus 3HaHui 1Mo Teme" https://m.edsoo.ru/ff0d40c4
BemectBa u xumuueckue peakuu'
Kontponbnas pabora Nel mo teme Bu6miorexa [OK

21 «BerecTa ¥ XUMHYECKHE PEaKIIIN» https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CocTaB Bo3ayxa.
Kucnopon — sneMeHT u mpoctoe bubnuorexa [JOK

22 :
BelecTBo. Haxoxkaenue Kkucioposa B https://m.edsoo.ru/ff0d448e
npupoje. O30H- aIOTPOIHAS
Mo (UKAIHS KUCIIOPO/A.
PuznyecKknue 1 XMUMHUYECKHE CBOMCTBA

23 KHCTIOopo/ia (peakiuy OKUCIICHUS, Bu6miorexa [[OK
ropenue). [lonstue 06 oxcraax https://m.edsoo.ru/ff0d4614
Crioco0bI nostyyeHust KUCI0poa B
71a00paTOpPUU U IPOMBIIIIEHHOCTH. bubnnoreka [JOK

24 _
[Tpumenenne xkucnopona. Kpyropopor https://m.edsoo.ru/ff0d497a
KHCIIOpOJia B IPUPOJIE. .
TennoBoii 3¢ hekT XuMuIeckoil peakiuu,
MOHSITHE O TEPMOXUMHUYECKOM bubnuoreka [IOK

25 _
YPaBHEHUH, DK30- U DHAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaxkusx
TornuBo (HepTh, yroib U METaH).

bu6nmoreka [JOK
26 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0

IPEOTBPALICHU. Y CUIIEHUE

https://m.edsoo.ru/ff0d4c4a
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napHUKoOBOro d(dekra, pazpyuieHue
030HOBOT'O CIIOSL.

[TpakTrueckas padora Ne 3 o Teme
«[lony4yenue u coOupanue KHUCI0poaa,

bubmuoreka [JOK

27 M3y4YEHHE €ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2
Bonopoa — sneMeHT u nipocroe Butmoreka [IOK

28 BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
®du3nuecKkue U1 XUMHYECKHE CBOMCTBA Bub6snuorexa LIOK

29 BoJopoza. [Ipumenenune Bogoposa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

30 [ToHsATHE O KHCIOTAaX U COJIAX https://m.edsoo.ru/ff0d50d2
CniocoObI moy4eHus BOAOPOia B Bubsnuorexa LIOK

31 naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas paborta Ne 4 o reme

32 «ITonyuyenue u cobupanue BOAOPOA, Bu6nuoreka [IOK
U3Y4YEHUE €T0 CBOMCTBY» https://m.edsoo.ru/ff0d4f42
MounspHslii 065€M razoB. 3aKoH Bu6muorexa [JOK

33 ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KOJIUYECTBa
BEIL[ECTBA ra3a o ero I/I3BeCTHO.My Bu6moreka [OK

34 KOJIMYECTBY BENIECTBA MIIH O0BEMY https://m.edso0.ru/ff0d55a0
Brruncnenus 006EMOB ra3oB 1Mo
YPaBHEHUIO PEAKIIMU Ha OCHOBE 3aKOHA Bu6nuoreka [IOK

35 00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
®du3nyecKue 1 XUMHUECKHE CBOMCTBA Bu6nuoreka [IOK

36 BO/JIBI https://m.edsoo.ru/ff0d587a
Cocras ocHoBanuil. [lonsitue 06 Butmmoreka [JOK

37 WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
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Bopna kak pactBoputens. PacTBopsl.
HaCBIH_[eHHBIG 1 HCHACBIIIICHHBIC

38 acTBOPHI PacTBOPUMOCTH BEIIECTB B bubmorexa HOK
pactBop p m https://m.edsoo.ru/ffod5b40
Bojie. MaccoBas 7107151 BEIIeCTBA B
pacTBope.

[TpakTrueckas padora Ne 5 o Teme

39 «ITpuroroByiieHuEe pacCTBOPOB C bubmuorexa [JOK
onpez[enéHHoﬁ MAacCOBOH JOJIEU https://m.edsoo.ru/fdeSeba
pPacTBOPEHHOTO BEIIECTBA
O06o01IeHre u cucTeMaTu3alus 3HaHu|

40 o Teme" Kucnopoa. Bogopon. Bonga"

Konrtponsnas padora Ne2 o teme Bu6miorexa [OK

41 «Kuenopon. Bogopon. Boxa» https://m.edsoo.ru/ff0d6342
Knaccugukaius HeopraHn4ecKux
coequnennii. Okcuanl. CocTas,

Kiaccudukanus: coaeoOpasyromime
42 (oCHOBHBIE, KUCIIOTHBIE, aM(pOTEpHbBIE) U bubmorera [IOK
’ ’ P https://m.edsoo.ru/ff0d664e
HeconeoOpa3yromue. HomeHnkinarypa
OKCHJIOB (MEXTyHapOIHAS U
TpPUBHAJIbHASA ).
[Tonyyenue. ®u3nyeckre U XUMUYECKHE

43 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U Bu6morexa [IOK
aM(pOTEepPHBIX OKCHUJIOB. https://m.edsoo.ru/ff0d664e
OcnoBanus .CocraB. Knaccudukarus:

14 IEJI0YU U HEPACTBOPUMBIE OCHOBAHUS. bubnnoreka [JOK
Homenknarypa ocHOoBaHMH ( https://m.edsoo.ru/ff0d67ca
MEXIyHApO HAs U TPUBHAIbHAS)

45 [Tonyuenune. ®uznyeckue u bubnuorexa [JOK
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XUMHUYECKUE CBOVCTBA OCHOBAHUH.

https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocras, knaccuduxarmus,
HOMEHKJIaTypa(MeXIyHapOAHAS U

bubmuorexa [JOK

416 TPUBHAJIbHAS ) https://m.edsoo.ru/ffOdfee2
[Tonyyenue. du3nyeckre U XUMUYECKHE

47 CBOMCTBA KUCIIOT. PsA1 akTUBHOCTH Bu6mioreka [JOK
metaios H.H.bekerosa. https://m.edsoo.ru/ffOdfee2
Conu. Homenknarypa

48 ( MexayHapoAHasl U TPUBHAIIbHASA), bubnuorexa [JOK
CII0CO6BI MOJTyueHus, PU3NUECKUE U https://m.edsoo.ru/00ad9474
XUMHYECKHE CBOMCTBA.
[TpakTuueckast pabota Ne 6. Pemenue

19 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
['eneTnueckasi CBA3b MEXIY KJIaCCaMU Bu6suorexa [JOK

50 HEOPraHMYECKUX COCTMHEHUN https://m.edsoo0.ru/00ad9a50
O06o01IeHre u crucTeMaTu3alus 3HaHu|

o1 1o TeMe: "OCHOBHBIE KJIACCHI Bu6miorexa [JOK
HEOPraHUYEeCKHUX COCAMHEHHIA" https://m.eds00.ru/00ad9ch?2
KonrponbsHas pabora Ne3 o teme
"OCHOBHBIE KJIACChI HEOPTAHUYECKUX Bu6miorexa [JOK

52 coenquHeHni" https://m.edsoo.ru/00ad9ela

53 [lepBble MOMBITKU KIACCU(PUKAIIMN bubanorexa IIOK

XUMUYECKUX AIeMEHTOB. [IoHsATHE O
IpyMIax CXOAHBIX HIEMEHTOB (I1E€JT0YHbIE
Y IIEJI0YHO3EMEIIBHBIE METALIbI,
raJIoreHbl, UHEPTHBIE Ta3bl).

https://m.edsoo.ru/00ad9ffa
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DNEeMEeHTBI, KOTOpbIE 00pa3yroT
am(bOoTepHbIE OKCUABI U TUIPOKCU/IBL.

[Tepuonnueckuii 3akoH u [lepuoanyeckast
cucTeMa XuMH4eckux sineMmenToB Jl. H.
MenneneeBa. Koporkonepruoanas u
JUITMHHOTIEPUOIHAS (POPMBI

54 [Tepuoanyueckoil CUCTEMBI XUMUYECKUX BH6J_IH0TeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB JI,11. Menpeneena.
3aKOHOMEPHOCTH U3MEHEHHS pagunyca
ATOMOB XMMHUYECKUX DJIEMEHTOB,
METAIIIMYECKUX U HEMETaNINYECKUX
CBOICTB 110 TPYIIIIaM U MepUOIaM.
[Tepuompl, TPy, MOATPYIIIHL.

55 DU3NYECKUN CMBICT TTOPSIKOBOTO bubnuoteka [JOK
HOMEpa, HOMEPOB NIEPUOA U IPYIIIbI https://m.edsoo.ru/00ada52c
AJIEMEHTOB.

Crpoenue atomoB. COCTaB aTOMHBIX BuGnuorexa [IOK

56 sinep. M30Tombl. DIeKTPOHBL. https://m.edsoo.ru/00ada342
CTtpoeHue AIIeKTPOHHBIX 000I0YeK

57 aTOMOB NEPBBIX 20 XUMHUYECKHUX bubnnoreka [JOK
aneMeHToB llepuoanueckoii cucremst /1. https://m.edsoo.ru/00ada6bc
N. Menneneena.

58 XapakTepucTUKa XUMUYECKOT0 DJIEMEHTA bubnnoreka [JOK
10 ero noJjioxkeHuro B [lepuoanueckoit https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa

59 3nauenue [lepuoanueckoro 3akoHa s Bu6nmorexa LIOK

pa3BUTHUA HAyKU U npakTuku. [I. 1.

https://m.edsoo.ru/00ada96e
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MenaeneeB — y4€HbIHU, ITEaror u
rpaKJIaHUH

9JI€KTpOOTpI/II_[aTCJ'II)HOCTB aTOMOB

bubmuorexa [JOK

60 XUMHYCCKHX 3JICMCHTOB https://m.edsoo.ru/00adaab8
Xumudeckas CBs3b. MloHHas XuMU4ecKas Bu6mmorexa [IOK

61 CBS3b https://m.edsoo.ru/00adac34
KoBasieHTHast mosipHast XMMUYECKast Bu6morexa [IOK

62 CBA3b https://m.edsoo.ru/00adaab8
KoBasieHTHast HEOJIIpHAs XUMHYECKas Bu6morexa LIOK

63 CBsI3b https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK

64 CreneHb OKUCIICHUS https://m.edsoo.ru/00adae28
OKHCIIUTEITbHO-BOCCTAHOBUTEIHHBIC

65 peakiuu. [Iporuieccol OKUCIEHUS U bubnuorexa [JOK
BOCCTaHOBJIEHUS. OKUCIUTENHN U https://m.edsoo0.ru/00adb076
BOCCTAaHOBUTEIH.
O06001eHre U cucTeMaTru3aIs 3HaHUA
no teme "[lepuoanyueckuii 3aKoH u

66 [lepnonnueckas cucreMa XMMHUYECKUX
aneMeHToB. CTpoeHHue aroma.
Xumuueckas CBs3b"
Kontponbnas padota Ne 4 mo teme " Bt OK

67 [Tepunonnueckwuii 3akoH u [leprogmaeckas " J_IHOTeKa 1

https://m.edsoo.ru/00adb076

CHUCTEMa XMMUYECKUX AJIIEMEHTOB.
Crpoenue aToMoB. XUMHUECKas CBA3B"
O000111eHIE U CUCTEMATH3aIU 3HAHUI Bu6miorexa [OK

68 3a Kypc XMMHUH 8§ Kiacca. https://m.edsoo.ru/00ad9ch?2
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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9 KUIIACC

KosanyecTBo yacos J1eKTPOHHbIE
uudposbie
Jlara
Ne /| Tema ypoka B KonTposbhbl e | IlpakTnueckue S 00pazoBaTedkHbIe
cero
padoTbI padoThbI pecypeel

1 [leproauueckuii 3aKoH. 1 bubnmnoreka HOK
IMeproauueckas CUCTEMa XUMUIECKHX https://m.edsoo.ru/00adb59e
anemenToB /I. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XI/{MI/I‘IGCKI/IX AJIEMEHTOB 1 Bu6miorexa LOK
HEPBBIX TPEX IIEPUOLIOB https://m.edsoo.ru/00adb6b6
Knaccudukanus 1 HOMeHKIIATypa Bu6moreka [JOK

3 HEOPTaHWYECKNX BEIIECTB 1 https://m.edsoo.ru/00adb7e2
Buasl xumuueckoin CBSI?I/I Y TUTIBI BuGanorexa [IOK

4 KPUCTA/NIMYCCKUX PEUICTOK 1 https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
«IloBTOpEHUE U yriyOaeHue 3HaHUI

5 OCHOBHBIX pa3/iesioB Kypca 8 Kiacca 1 1
Knaccudpukanus XumMmruueckux peakiui Bu6miorexa [JOK

6 110 Pa3jIMIHbIM IIPU3HAKAM 1 https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
peaxiuu. [IoHsATHE O TOMOTE€HHBIX U BuGamorexa [IOK

7 TE€TEPOTEHHBIX PEAKIIHASIX 1 https://m.edsoo.ru/00adbe9a
[TonsiTe 0 XUMUYECKOM PaBHOBECHHU.

8 @DakTOpHbl, BIUSIOLUINE HA CKOPOCTh 1 bubmorexa [JOK

XUMHYECKOHN PCAKIIUN U ITOJIOKECHUEC

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

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

bubnunoreka LIOK

9 peaKInH https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
muccouuanuu. CHibHbIE U cialble Bu6miorexa [JOK
10 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
bubnunoreka LIOK
11 Honnble ypaBHEHHsI peakluii https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIIOT U
OCHOBaHUU B CBETE MpeACTaBIeHUI 00 BuGmorexa LIOK
12 SIIEKTPOJIUTHIECKOM TUCCOIUALUK https://m.edsoo.ru/00add5d8
XUMHYECKHE CBOWMCTBA COJICH B CBETE
13 MpeACTaBICHUI 00 Bu6imotexa [IOK
DIIEKTPOIUTHIECKON JUCCOLMALIMU https://m.edsoo.ru/00add8b2
bu6anoreka IIOK
14 [TonsATHE O THApOIIM3E CONEM https://m.edsoo.ru/00add9d4
bubanoreka LIOK
15 O06o0meHre U cucTeMaTHu3aIus 3HaHu| https://m.edsoo.ru/00addd12
16 [TpakTrnyeckas pabora Ne 1. «Pemenue Bu6nmorexa [JOK
OKCIIEPUMCHTAIBHBIX 3a1a49» https://m.edsoo.ru/00addbfa
KonTtponbHas padota Ne2 o reme
«DNEeKTPONUTHYECKAS TUCCOIHAIIHSL. Bu6nnorexa [IOK
17 XUMHUYECKUE PEAKLIUU B PACTBOPAX» https://m.edsoo.ru/00addecO
OO01mas xapakTepuCcTHKa TaJIOT€HOB.
18 XUMHYECKUE CBOWCTBA HA IPUMEPE

XJiopa

bubanoreka IJOK
https://m.edsoo.ru/00addfe2
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XnopoBogopoa. ComsiHast KUCIIOTa,
XUMUYECKHE CBOWCTBA, MOTyYEHUE,

bubnunoreka LIOK

19 MIPUMEHEHHUE https://m.edsoo.ru/00ade104
[TpakTrueckas padora Ne 2 o Teme
«TonyueHue COJIIHON KUCIIOTHI, BubGmiorexa [TOK

20 M3y4EHHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
Brrancnenus no ypaBHEHUSIM

21 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3 Bu6miorexa [JOK
peareHTOB J1aH B U30BITKE https://m.edsoo.ru/00ade488
OO61mas xapakTepuCTHKA 3JIEMEHTOB bubmmoreka [JOK

22 VIA-rpymisl https://m.edsoo.ru/00ade64a

23 AJI0TpOTIHBIE MOU(DUKAIIUN CEPBHI. bubnuorexa [{OK
HaxoxieHue cepbl v €€ COeTMHCHHI B https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBOMCTBA CEPBI
CepoBoaopoJi, CTpoeH#He, (hru3rnuecKue Bu6moreka [[OK

24 Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHasi KMCIIOTA,

25 dbuznyecKkrue 1 XuMHUYEeCKHe CBONCTBA, BuGamorexa [IOK
MIPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIICHHOTO CrIoc0o0a
MIOJIyYEHUS CEPHOU KUCIIOTBI. bu6muoreka [JOK

26 :

XuMHYecKoe 3arps3HeHue https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepol
Brruncnenue maccoBoil 1011 BbIXOa Bu6morexa LIOK
27 HIPOZTYKTa PCaKIHH https://m.edsoo.ru/00adec8a
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OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpymisl. A30T, paclipoCTpaHEHHE B

but6mmoreka [IOK

28
pUpO/IE, (bI/I?)I/I‘ICCKI/Ie U XUMHYECKUE https://m.edsoo.ru/OOadeeaG
CBOMCTBa
AMMHuak, ero ¢puznueckue u
. bubnunoreka LIOK
29 XUMHYECKHE CBOMCTBA, MMOJIyYCHUE U https://m.eds00.ru/00adf004
pUMEHEHUE S '
[TpakTueckas padorta Ne 3 o reme
bubmuoreka [IOK
«llomyenue aMMHaKa, U3YICHHAC ero https://m.edsoo.ru/00adf180
30 CBOMCTB»
A3oTHas Kuciora, e€ Gpusndeckue u Bu6miorexa 1JOK
31 XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAITBbHBIX
32 ynoOpeHunit. XuMHU4ecKoe 3arpsa3HeHne bubmorexa HOK
T https://m.edso00.ru/00adf518
OKpY’Karollel cpebl COeAMHEHUSMU
azora
®ocdop. Okeup pocdopa (V) u
33 q)oc;)o pHa;I KI/ICJ'I((I))Ta q)(I)I/I:SI/I(IIez:KI/Ie u bubmorexa HOK
p ’ https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOWCTBA, MOJTyYeHHE
Hcnonb3oBanue pocdaroB B KauecTse
34 MHUHEpaJIbHBIX Y100pEHUH. bubmuotexa [IOK
3arpsi3HeHue NPUPOJHON CPEbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacpocTpaHeHHUE B
PO, pactpocTp BuGmmorexa IJOK
35 npupoe, Gu3nYeckue 1 XUMHUYECKUe

CBOMCTBA

https://m.edsoo.ru/00adfd9c

36

OKCI/I,Z[BI yriepoaa, ux q)HSI/I‘lCCKI/IC n

bu6nunorexa LIOK
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XUMHYECKHE CBOMCTBA.

DKOJIOTHYECKHUE HpO6JICMI)I, CBs3aHHBbIC

¢ okcuzom yriaeposa (1V)

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

bubnunorexa LIOK

37 YroybHast KUCIOTA U €€ COln https://m.edso00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o teme

38 "[TomyueHune yriaekucioro rasa. bubmmoreka [JOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[IepBoHavanbHbIe MOHATHS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O BuGmorexa LIOK
COCIMHCHMAX YIIEpO/a https://m.edsoo0.ru/00ae054e

bubnunoreka LIOK

40 KpemHuuii u ero coequHeHus https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
JKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubmuoreka [JOK

41 . i
«BaxHelie HeMeTaJJIbl U UX https.//m.edsoo.ru/OanObf2
COETUHEHUS
KonTponbnas pabota Ne3 o teme
«Baxxnelme HeMeTalIbl U UX Bu6miorexa LIOK

42 COCTMHCHMS) https://m.edso0.ru/00ae0e18
OO01mast XxapaKTepUCTHKA XUMUISCKUX
3JIEMEHTOB — METAJLIOB.
MeTtannudeckas CBI3b U bubnunorexa LIOK

43 .
METAJIIIMYECKas KpUCTasIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckre CBOMCTBA
METAJIJIOB

44 XuMHudeckue CBONMCTBA METAJIIOB. bubanoreka IJOK
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DJIEKTPOXUMHUYECKUH Psil HAPSKECHUM]
METaJIJIOB

https://m.edsoo.ru/00ae1156

OO61me crnocoObl MoTy4eHHs
MeTtaiuioB. CiuiaBbl. Berauciienus mo

15 . bu6nmoreka [IOK
YPaBHCHIAM XUMIHCCKHUX pCAKLIHH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
PUMECH

bubnunoreka LIOK

46 [TonsiTHE O KOPPO3UU METAJIOB https://m.eds00.ru/00ae1278

bubnunoreka LIOK

47 [lenoyHbIe MeTAILIbI https://m.edso0.ru/00ae14b2
OKCH/IBI ¥ THIPOKCHIBI HATPHS H BuGmorexa LIOK

48 KaJust https://m.edso0.ru/00ae14b2
H_[enquoseMeﬂLHUHe METaJIIbI - Bubmorexa [TOK

49 KaJIbIUI ¥ MarHU{ https://m.edsoo.ru/00ae15e8
BaxHelimme coeTMHEHHs KalbIINs Bu6moreka [OK

50 https://m.edso0.ru/00ae15e8

51 O00011eHNEe U cCUCTEMATH3AIN 3HAHUH
JKEcTKoCTh BOJIBI M1 CTIOCOOBI €6 BuGmorexa [IOK

52 YCTpaHCHUA https://m.edso0.ru/00ae1886
[Ipaktrueckas padora Ne 6 o Teme

53 "YKECTKOCTh BO/IBI U METOJIBI €€ bubmmorera [IOK

a a https://m.edsoo.ru/00aelae8
ycTpaHeHHs"
AmroMuHUT bubnuotexa [JOK

54 https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOICTBA OKCHIA U Bu6miorexa LIOK

55 ruJIpoKCHIa https://m.edsoo.ru/00aelc64
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bubnunorexa LIOK

56 Keneszo https://m.edsoo.ru/00ae1d86
Oxcuipl, THAPOKCHUIBI U COJIU JKele3a BuGmorexa LIOK

57 (1) u xene3a (1) https://m.eds00.ru/00ae35e6

58 O0001eHre U cucTeEMaTU3alis 3HaHUHI
[TpakTuueckast paborta Ne 7. Pemenue

59 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [HOK
«Baxxgelnrue MeTaILIBI U UX httpSZ//m.edSOO.I‘U/Oan3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3

60 peareHToB J1aH B U30BITKE WU bubnmnoreka [HOK
COZIEPXKHUT PUMeECH. Berauciaenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIX0OJIa POAYKTa
peaxkiuu

61 O0o001IcHNE U CHCTEMAaTH3aIIHs 3HAHHH]
KonTponbnas pabota Ne4 o reme

62 «Baxxueime MeTaibl ¥ uX
COETUHEHUS
BemecTBa 1 MaTtepuansl B Bubmiorexa [IOK

63 IOBCCAHCBHOM KHU3HHU YCIIOBCKA https://m.edso0.ru/00ae3f50
XUMHUYECKOe 3arpsi3HeHUE Bu6nnorexa [IOK

64 OKPYXKaroIle cpebl https://m.edso0.ru/00ae4270
Ponp xumuu B perieHnn Bu6nmorexa [JOK

65 IKOJIOTUYECKUX MpodIIeM https://m.edso0.ru/00ae4270

66 PesepBHbIil ypok. O0001ICHNE 1 bubnuorexa [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cHcTeMaTH3amus 3HaHuH

https://m.edsoo0.ru/00ae0d0a

PesepBHblit ypok. O600111€HNE U Bub6suorexa IIOK

67 cHUcTeMaTu3alus 3HaHUI 1 https://m.edso0.ru/00adb33c
PesepBHblit ypok. O600111€HNE U Bub6suorexa IIOK

68 cHUcTeMaTU3alus 3HaHUI 1 https://m.edso0.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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

YYEBHO-METONMYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOT'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA « Xumus,
8 ximacc : 6azoBbiit ypoBens/ ['abpuensa O.C., Octpoymon WU.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenne» 2023r. Xumus 9 knacc:
yue0. 111 001eodpa3zoBaT. opranu3zanuii:6a3zossiii yposens/ I.E Pyasutuc, @,I.
®enpaman. M: [Ipocsemienne,202 1t Paboune terpanu. YuebHoe mocodue. M:
IIpocBemenue, 2023r.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJISA
@®PIT OO0 Xumus ( 6a30BbIH ypoBeHB),(17s 8-9 kiaccoB 001e006pa3oBaTeIbHBIX

opranuzanuii) Mocksa- 20231

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmmoreka 1{OK edsoo.ru
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