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NOACHUTEJIbHASA 3AITMCKA

[IporpammMa 1o XMMHM Ha YpPOBHE OCHOBHOTO 0O0LIEro o0Opa3oBaHus
cocTaBlieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOEHHSI OCHOBHOM
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'O 0OLIEro 0Opa3zoBaHusl, MpeICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (QeaepalbHOM padodeil MpPOrpaMMEI
BOCITUTAHUA U C YIETOM KOHIIETIIUK MpernoiaBanusi yueOHoro mpeamera « XuMush)
B oOpa3oBarelibHbIX opranu3anuax Poccuiickon Oenepaiuiu.

[Iporpamma mo XumMuu AaéT MpeACTaBlIeHUE O IeNsiX, OOlIel CcTpaTeruu
oOyuyeHusl, BOCINUTAHUS M Ppa3BUTUS OOyyaloOLMXCs cpeiacTBaMu y4yeOHOro
npeamera, — ycTaHaBIMBaeT — 00Os3aTelbHOE NpeJIMETHOE  COJep/KaHue,
MpeIyCMaTpUBaeT paclpeleseHne €ro Mo KiaccaM M CTPYKTYPHPOBAaHHUE I1O
pasgenaMm M TeMaM MporpaMMbl 1O XHMHH, OMNpPEeNseT KOJIUYEeCTBEHHbIE H
Ka4eCTBEHHbIE XapaKkTepHCTUKH coJlepiKaHus, PEKOMEHYEMYIO
MOCEJ0BATEILHOCTh ~ M3YYEHUS! XMMMM C YYE€TOM  MEXKIPEAMETHBIX M
BHYTPUIIPEIMETHBIX ~ CBSI3eM, JIOTMKM y4YeOHOro rmpoliecca, BO3PACTHBIX
O0COOCHHOCTEM OOyvalouuxcs, OmpeaenseT BO3MOKHOCTH MpeaMera i
peanu3alu TpeOOBaHUUA K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHOM
[porpaMMbl Ha YpOBHE OCHOBHOro obuiero obpa3oBaHus, a Takke TpeOoBaHUM K
pe3ynbTaTaM oO0y4eHMs XMMHUU Ha YPOBHE LeNlel U3ydeHus NnpeaMeTa i OCHOBHBIX
BUJIOB y4YeOHO-MO3HABATENBHONW JEATENBHOCTH O0y4aromerocs MO OCBOCHHIO
y4eOHOTO co/lep KaHusl.

[Inanupyemble pe3ynbTaThl ONUPAIOTCA Ha BeQylllMe 1IeJIeBble YCTAaHOBKH,
OTpakalolllue€ OCHOBHOM, CYLIECTBEHHbIM BK/IaJ H3y4aeMOM [pOrpamMMbl B
pa3BUTHE JMYHOCTH OOY4YaIOUIMXCS, WX CHOCOOHOCTEM C WHCMOJIb30BaHUEM
obopynoBanus 1ieHTpa « Touka pocTay.

3HaHWe XHUMHH CIY)KHT OCHOBOM 751 (POPMUPOBAHHSI MHUPOBO33PEHHS
oOyuatolierocsi, ero MpeAcTaBIeHUl 0 MaTephaIbHOM €IMHCTBE MHpPA, BAXKHYIO
poJib MUrpaioT (GopMHpyeMble XMMHUEH NpeAcTaBlIeHUs O B3aUMONPEBPALEHUSX
SHEpPruu M 00 3BONIOLMHU BEHIECTB B MPHUPOJE, O MyTAX pelieHHs! raodambHbIX
npobJieM YCTOWYMBOTO pa3BUTHs 4EJIOBEYECTBA — ChIPHEBOM, HEPreTU4ECKOM,
MULIEBON ¥ DKOJIOTHYECKOH 0e30I1acHOCTH, IIPOOIeM 3paBOOXPaHEHHUS.

H3ydeHue XUMHUU:

CMOCOOCTBYeT  peanu3allid  BO3MOJKHOCTEM Ui  caMOpa3BUTHA U
(opMuUpOBaHUA KYJIbTYPbI JINYHOCTH, €€ 00IIEH U (PYHKIIMOHAIIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (OpMHUpOBaHHE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4arolMXcs, HaBbIKOB HX CaMOCTOSITEJIbHOW Y4eOHOHM  JesITelIbHOCTH,
9KCHEPUMEHTAIbHBIX M HUCCIIEA0BAaTEIbCKUX YMEHMH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KHU3HH, TaK U B NPOPECCUOHATIBHOMN AeATeTbHOCTH;



3HAKOMHUT €O CMEeUM(pUKOH HaydHOTO MBILUIICHHS, 3aK/abIBacT OCHOBBI
LIeJIOCTHOI'O B3IJIsi[1a Ha €JMHCTBO MPUPOIBI U YEIIOBEKa, ABIAETCA OTBETCTBEHHBIM
3TanoM B GOpMUPOBAHUH €CTECTBEHHO--HAyYHOH I'PaMOTHOCTH 00y4Yaromxcs;

criocobcTBYeT (POPMHUPOBAHHMIO 1IEHHOCTHOTO OTHOLIEHMSI K €CTeCTBEHHO-
-Hay4YHBIM 3HAHUSAM, K PUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00yYarOLIUXCSl.

JlaHHble HarmpaBieHHs B OOy4YeHHM XMMHMM obecrieduBaroTcsi criellMpHKon
cojlepikaHusi  yyeOHOro  mnpejamMeTa, KOTOpbIM  sBiseTcs  NeJaroruyecku
aJlalITHPOBAaHHBIM OTpakeHHeM 0a30BOM HAYKM XMMHUH Ha OIpeaelEHHOM 3Tare eé
pa3BUTHA.

Kypc XMMHH Ha ypoBHe OCHOBHOTI'O o0Ilero odpazoBaHUsi OpUEHTHPOBaH Ha
OCBOEHHE OOyYaIOILMMUCS CHUCTeMbl IEepBOHAYAJIbHBIX TMOHATUNH XWUMHUHU, OCHOB
HEOPraHMYeCKOM XHUMHUM U  HEKOTOPBIX OTJEJbHBIX 3HAYUMbIX TIOHSTHIA
OpraHUYecKON XUMUH.

CtpyKTypa colep:kaHus NMporpaMMel Mo XMMHUH c(OpMHUpOBaHAa Ha OCHOBE
CUCTEMHOTO Mojxo/a Kk e€ usydeHuro. CojepixaHue CKIabiBaeTcs U3 CHCTEMBI
MOHATHH 0 XMMHUYECKOM 3JIEMEHTE M BelllECTBE U CUCTEMbI MOHATHH O XUMHUYECKOMI
peakiu. OOe 3TH cHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO NPHUHLMITY
MocieI0BaTENbHOTO Pa3BUTHS 3HAHWKM Ha OCHOBE TEOPETUUYECKUX MpeACTaBICHUN
Pa3HOIO YPOBH:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HHsI KaK OCHOBBI BCET0 €CTeCTBO3HAHUS;

— Ilepuonunyeckoro 3akoHa J1. . MeHjeneeBa Kak OCHOBHOT'O 3aKOHa XHMHH;

— YYEHUs O CTPOCHHUM aToMa U XUMHUYECKOM CBA3M;

— [peJACTaBJIeHHH 00 DSJeKTPOJIMTHYECKOW JHMccOolMallii BeLIecTB B
pacTBopax.

TeopeTuueckue 3HaHHA paccMaTPUBAIOTCS Ha OCHOBE HMIIUPHUYECKH
MOJIyYEHHBIX U OCMBICJIICHHBIX (J)aKTOB, pa3BUBAIOTCS TOCIIEA0BATEIBHO OT OIHOTO
YPOBHS K JPYromy, BbINONHSAS (YHKUMU OOBSCHEHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH NPAKTUYCCKOro MPUMEHEHHUS U IMOIYyYCHHUA
M3y4aeMbIX BEIECTB.

OcBoeHue 1Mporpammbl MO0 XUMHM  CHOCOOCTBYET  (DOPMHUPOBAHUIO
NpeJCcTaBIeHUs: O XUMUYECKON COCTaBIISIOIIe! HayYHOU KapTUHBI MUpa B JIOTHKE
e CHCTEMHOW TMpHUPOJibl, IIEHHOCTHOrO OTHOLICHHS K Hay4YHOMY 3HaHWIO M
MeTO/laM TI03HaHWsl B Hayke. M3yuyeHHe XHMHH TNPOUCXOJIUT C IpPUBIICYECHUEM
3HaHMM U3 paHee H3YYEHHBIX YYeOHbIX MpeaMeToB: «OKpYKaIIMIUA MUpy,
«buomnorus. 5-7 kinaccel» U «Dusuka. 7 Kiacey.

[Ipp wm3ydyeHMM XUMHM TPOUCXOJUT (OPMHUPOBAHWE 3HAHWI OCHOB
XMMHYCCKOM HayKW Kak oOJIaCTH COBPEMECHHOI'O €CTCCTBO3HAHMsI, MPaKTHYCCKOM
NEATENIBHOCTA YesloBeKa M KaK OIHOr0 W3 KOMIIOHEHTOB MHpPOBOW KYJIBTYPBI.



3agaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMM CHUCTEMBI XHMHYECCKHX
3HaHUI — Ba)KHEHIIMX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETHYECKHUX MOJIO0KESHHH,
JOCTYNHBIX OOOOLIEHMII MMpPOBO33PEHYECKOIo XapakTepa, s3blka HayKd, B
NMpUOOILIEHN K Hay4YHbIM MeETOJaM [O3HAHWsI IPU M3Y4YEHHUW BELIeCTB W
XMMHYECKHX peakiuii, B OPMHUPOBAHUU M PA3BUTHH MO3HABATENbHBIX YMEHUU W
UX TPUMEHEHMH B Yy4YeOHO-TNIO3HaBaTeJbHOW M Y4eOHO-HCCIIe0BaTeIbCKOM
JesTeIbHOCTH, OCBOSHMM MpaBwi Oe3omacHoro oOpalleHHs ¢ BellecTBaAMH B
[OBCE/IHEBHOM JKU3HHU.

[Ipy M3y4eHNH XMMHUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs BaKHOE
3HaueHHNe TPHOOpENH Takue 1eTH, Kak:

— (¢dopMHpOBaHHE WHTEIUICKTYalIbHO pa3BUTOH JHYHOCTH, TOTOBOW K
caMo00pa30BaHHIO, COTPYAHUYECTBY, CaMOCTOSTEILHOMY NPHHATHIO pPEUICHHH,
CTMIOCOOHOM a/1anTUPOBAThCS K OBICTPO MEHSIOLINMCS YCIOBUAM KHU3HH;

—  HampaBleHHOCTh OOy4YeHHsT Ha CHUCTeMaTH4ecKoe MpHOoOIIeHHe
o0yJarommxcss K CcaMOCTOSTeNbHOW IMO3HABAaTENbHON [eSITENbHOCTH, HAYYHBIM
MeTo/laM TO3HaHHs, (OPMHUPYIONIMM MOTHBALIMIO W pPa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieyeHne yclloBUH, CIIOCOOCTBYIOIMX ITPHOOPETEHHIO 0OyUaroIUMHCA
OMbITa Pa3HOOOPA3HOM AEATENTHLHOCTH, MO3HAHHWA M CaMOIO3HAHUS, KITFOYEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHBepcalbHOe 3HAa4YeHHe I
pa3IUYHBIX BU/IOB J€STe/IbHOCTH;

— ¢opmupoBanue o00med (QYHKIMOHAIPHOM M eCTeCTBEHHO-Hay4HOM
rPaMOTHOCTH, B TOM UYHCIE€ YMEHHH OOBICHITh ¥ OLICHHBATh SIBICHHUS
OKpY’Kalolllero Mupa, MCHOJb3ys 3HAHUS W ONbBIT, MOJYYEHHBbIC MPH H3yYCHUH
XUMHH, TNPUMEHATh HMX NpPU pelleHHH NpobieM B TOBCEIHEBHOM JKU3HU M
TPY/I0BOH JeATETLHOCTH;

— (QopvupoBaHue y O0Oy4aroIMXCSl TyMaHHCTHYECKMX OTHOLICHHH,
MOHUMAHUSI [[EHHOCTH XMMUYECKUX 3HAHUK JUIs BBIPAaOOTKH 3KOJOTHYECKU
1enecoo0pa3HoOro MoBeAeHUss B OBITY W TPYIOBOW JEATEIBHOCTH B LENsX
COXPaHEHHs CBOECTO 3/10POBbsl M OKpY Karolleil NPUPOIHON Cpebl;

—pa3BUTHE MOTHBAIMU K OOYYEHHIO, CMOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOGHHUSI OOLIEYEIOBEUYECKUX LIEHHOCTEH,
FOTOBHOCTU K OCO3HaHHOMY BbIOOpPY Mpoduiisi U HanpaBJEeHHOCTH JajibHeHLIero
oOyyJeHusl.

OOfuiee uucio 4YacoB, OTBEIACHHBIX [UId M3Y4YCHHs XWUMHM Ha YpPOBHE
OCHOBHOT0 0011ero odpasoBanus, coctasiger 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelll0), B 9 ki1acce — 68 yacoB (2 yaca B HeJIeH0).



COAEPKAHUE OBYYEHUS

8 KJIACC

[lepBoHavanbHbIC XHMHYCCKHE IIOHATHS

[Tpeamer xumuu. Posib XMMUM B JKU3HM 4YejloBeKa. XMMHS B CHCTEME Hayk.
Tena m BemectBa. (Du3MYecKWe CBOUCTBA BEIIECTB. ATIPETaTHOE COCTOSHUE
BerlecTB. [lonATne o MeTonax mo3HaHWs B XMMUHU. UHCThie BelIECTBA U CMECH.
CrocoObl pa3/iesIeHHsI CMECeH.

ATOMBI U MOJEKy/bl. XHMHUECKHE 3eMeHTbl. CHUMBOIbI XUMHUYECKUX
3JeMeHTOB. IIpocThie U Ci103KHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumnueckasd ¢opmyna. BaleHTHOCTP aTOMOB XMMHWYECKHX 3JEMEHTOB.
3aKkoH TMOCTOSIHCTBa cocTaBa BemiecTB. OTHOCUTENbHAs aToMHass Macca.
OTHocuTeNnbHas MOJIEKY/sipHas Macca. MaccoBast 10711 XUMUYECKOT0 JJIEMEHTa B
COEJINHEHHH.

KonuuectBo BemiectBa. Moub. MosisipHas macca. B3anmocBssp koinuyecTsa,
Macchl M 4YMcAa CTPYKTYpHBIX eIMHUI] BemlecTBa. Pacuérsl mo ¢opmynam
XUMHYECKUX COETUHEHUM.

dusnveckre U XUMUYECKHe sABJIeHUsI. XUMUYEeCKasl peaklus U e€ MpU3HaKH.
3aKoH coXpaHeHHMs Macchl BellecTB. XUMHUUeckue ypaBHeHus. Kiaccuduxaius
XVUMHYECKUX peakiuil (coeIMHeHNs, pa3ioKeHNs, 3aMellleHus1, oOOMeHa).

Xumuueckui ykcnepumenHm:

3HAKOMCTBO C XMMHMYECKOHN MOCYA0H, NpaBUiiaMu paboThl B nabopaTopun U
npuémMaMu obOparieHus ¢ 1abopaTopHbIM 000pyJI0BaHUEM, U3yUeHHE M ONUCaHHE
¢u3nyecKux CBOWMCTB 0Opa3slOB HEOpPraHMYecKMX BellecTB, HalitogeHue
¢usuueckux (MIaBleHWe BOCKa, TasHHE JibJla, pacTUpaHUe caxapa B CTYIIKe,
KUIIEHUE U KOHJEHCAlMsl BOJbI) U XUMHUYECKHX (TOpEHHE CBEYU, MPOKATUBAHHE
MEHOM MPOBOJIOKH, B3aUMOJICMCTBHE MeJla C KUCIIOTOW) SIBIEHUH, HAOJII0/IeHHE U
OlMCaHHE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (pasjioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KUCIIOTHI C XJOPUIOM Oapus, pa3iokKeHue TMApoKCHiaa
vemu (I1) mpu HarpeBaHuM, B3auMoOZIEHCTBHIE kKene3za ¢ pacTBopom conn meau (1),
W3Yy4YCHUE CIOCOOOB pa3fieNieHUs] CMEcel: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbINIapUBaHUe, IUCTUILISALMSA, XpoMaTorpadusi, MpoBeeHue OYMCTKH MOBapeHHOH
CO/lM, HaOlIoJlecHMe W OlNMCAHWE  pe3yJbTaToB  IPOBEIACHUS  OIbITA,
WITIOCTPUPYIOIIETO 3aKOH COXpPaHEHMsI MacChl, CO3JaHME MOJEeNed MOJIEeKYH
(IrapocTepKHEBBIX).

Baxueiimmue npeacTaBuTeIH HCOPraHHYCCKHX BEIICCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucinopon — snemMeHT U mpocToe
BenlecTBo. HaxoxaeHue kuciopoaa B mpupoje, (pusMyeckue M XUMHUYECKHE
cBoiicTBa (peakumu rtopeHus). Oxcuapl. [lpumenenue xucrnopoma. CTocoObI



MOJy4eHUsl KHclopoda B JlabopaTopuu W MpOMbIIUIeHHOCTH. Kpyrosopor
KHcaopo/a B nipupoze. O30H — ajuloTporHas MoAU(UKaIHs KUCIIOpoa.

TensoBoit 3 dekT XUMUYECKON peaklyu, TepMOXMMHUYECKHe YpaBHEHWUS,
9K30- M JIHAOTEpPMHYECKHE peaklUuu. TOIUIMBO: Yrojb M MeTaH. 3arpsi3HeHHe
BO3/yXa, yCUJIeHHE TAPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopox — 21eMeHT W IpocToe BellecTBO. HaxoxaeHue Boaopojaa B
npupoae, ¢uU3MYecKMe MW XMMHUYECKHE CBOWMCTBa, MPUMEHEHHe, CIIOCOOLI
noJydyeHus. Kuciorbl U cou.

MomnsipHbIii 06bEM ra30B. Pacd€Thl Mo XUMHUYECKUM YPaBHEHUSIM.

dusznveckne cBOWCTBa BOJAbl. Boma kak pacTBoputenb. PacTBopbl.
HacpllieHHble ¥ HeHachIlEHHbIe pacTBOpbl. PacTBOPUMOCTH BeELIECTB B BOJE.
MaccoBas 70J1s BelllecTBa B pacTBope. XUMHUYecKHe cBOICTBa BObl. OCHOBaHHUS.
Posib pacTBOpOB B NpUpojie U B KHM3HM yesoBeka. KpyroBopoT Bojibl B IpUpO/IE.
3arpssHeHre MpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukaims HeopraHudeckux coeimHeHui. Oxceuabl. Kiaccudukanus
OKCHJIOB:  coJjieoOpasyroliie  (OCHOBHBIE,  KUCIOTHBIe, aMQoTepHble) U
HecosleoOpasytole. HomeHkiatypa oOKcuIoB. Dusnyeckue M XUMHYECKHe
cBolicTBa oKkcuoB. [Toyuyenne okcuI0B.

OcuoBanns. Knaccudukamms OocHOBaHMI: TWIETOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHui. DU3MYECKHME M XMMHYECKHE CBOMCTBa
ocHoBaHui. [TonydyeHue ocCHOBaHUM.

Kucnorel. Knaccudukauus kuciaor. Homenknarypa kucior. dusuyeckue u
XMMHYECKHe CBOMCTBa KucioT. Psg aktuBHoctm MetawioB H. H. Bekerosa.
ITony4yenue kucmior.

Comu. Homenkiarypa colied. @OuU3nYecKhe U XUMUYECKHE CBONCTBA COJIEH.
ITonyuenue colien.

['eHeTHyecKas CBSI3b MEXK/Yy KJIacCaMM HEOPraHMYECKUX COeMHEHHUN.

Xumuueckuit Ixcnepumenm:

KauyecTBEHHOE OIpejie/ieHHe CoJIep/KaHusA KUCIOpoa B BO3/AyXe, MOJy4YeHHe,
coOupaHMe, paclio3HaBaHHE MW H3y4YeHHe CBOMCTB KHCIOpOJa, HaOIIo1eHue
B3aUMOJICHCTBUSl BEILIECTB C KHUCJIOPOJOM U YCJOBUS BO3HMKHOBEHUS H
npekpaieHusi ropeHusi (moskapa), O3HaKOMJIEHME C 00pa3laMyd OKCHIOB H
OTIMCaHWEe WX CBOWCTB, MONy4YeHHEe, cOOWMpaHHWe, pacro3HaBaHUE W H3yYeHHE
CBOMCTB BoOJOpoja (ropeHue), B3auMojaercTBHe BoAopoaa ¢ okchaom meau (II)
(BO3MOYHO HCIIOJIb30BaHKe BUEOMaTepHasioB), HaOIoAeHHe 00pa3loB BellecTB
KoJinyecTBOM | MoJib, McclleloBaHHe OCOOEHHOCTEH pacTBOpEHMs BeLUEeCTB ¢
pa3IMyYHOM PacTBOPUMOCTBIO, TPUTOTOBJIEHHE PacTBOPOB C OIpeAenéHHON
MacCOBOM JIOJIe PacTBOPEHHOTO BeIlECTBa, B3aWMOJNIEHCTBHE BOJIBI C MeTallJlaMH
(HaTpueM M  KajiblueM) (BO3MOKHO HMCIIOJIb30BaHHe BHIeOMaTepHalloB),



vccleloBaHWe  00pa3lioB  HEOPraHWYeCKMX BEIeCTB  Pa3lMYHBIX  KJIACCOB,
HaOJroIecHHe HU3MEHEHHsI OKPACKH WHIMKATOPOB B pacTBOpaX KHUCIOT U ILeI0YeH,
u3yyeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopoM CepHOMl KHMCIIOTHI,
KMCJIOT C MeTaJUlaMM, peakUMil HeWTpaau3alih, [OoJyYeHUe HepacTBOPUMBbIX
OCHOBaHWH, BBITECHEHHE OJHOTO MeTalsla APYTMM M3 PacTBOpa COJIM, pelieHHE
IKCIICPUMEHTAJIbHBIX 3aJa4d Mo Teme «BakHeHIune Kiacchl HeOpraHM4ecKHX
COCJIMHEHHI».

Hepuoauyecknii 3akon u Ilepuoamueckas CcHCTEeMA XHMHYECKHX
yaemenToB JI. M. MenaeneeBa. CTpoenne aTroMoB. XHMHYeCKasi CBA3b.
OKHCAUTETHHO-BOCCTAHOBHTEIbHDBIE PEAKIIHH

[lepBble MOMBITKH KiIacCUPUKALMKU XUMUYECKUX dJeMeHToB. [loHsTHe O
rpynmax CXOJHBbIX 3JIEMEHTOB (IeJoYHble M IeJOYHO3eMebHble MeTalllbl,
rajloreHbl, UHepTHbIE ra3bl). DJIeMEeHTbl, KOTOpble 00pa3zyloT aM(oTepHble OKCH/IbI
¥ TUJPOKCHIBL.

[lepnoandeckuii 3akoH. Ileproandeckas cucTeMa XMMHUYECKUX dJIeMeHTOB /1.
. Mengeneea.  KopoTkonepvoiHas W JJIMHHONEpHOAHas  GopMbl
ITepuoanueckoil cucreMbl XUMUYeckuX 3reMeHToB [l. M. Menzeneesa. [lepuoiel
U rpynnbl. DuU3MYeCKUi CMBICI TMOPSIKOBOIO HOMEpa, HOMEpOB IMepHoaa M
TPYTITBI JIeMEeHTa.

Crpoenue aroMoB. CocTaB aTOMHBIX szep. M3otormbl. DnekTpoHsl. CTpoeHue
IEKTPOHHBIX  00O0JIoYeK aTOMOB MepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[Tepuopnyeckoit cucrembl JI. U. MenjeneeBa. XapakTepUCTUKa XHMUYECKOIO
3JIEMEHTA O ero nosoeHuto B [lepuoanveckou cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHs paadyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
MeTAJUTMYSCKUX U HEMETAJUTMYECKUX CBOMCTB I10 IPyINaM U IMepruo/iaM.

3nayenue [leproguueckoro 3akoHa U [lepuoanyeckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB sl pa3BUTUA Hayku M npaktuku. JI. M. MenaeneeB — yu€upin u
rpak/J1aHuH.

Xumuueckasg cBsA3b. KoBajieHTHass (MojsipHas M HeMoJsipHas) CBs3b.
DJNEeKTPOOTPHULIATEILHOCTE XUMHUYECKUX 1eMeHTOB. MoHHas CBS3b.

CreneHb  okucieHHS.  OKHCIIUTENIbHO--BOCCTAHOBUTENIbHBIE  PeaKLUH.
Ilpoueccel okucneHus U BoccTaHoBeHUSI. OKMCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenHm:

M3y4yeHHue oOpa3lioB BElISCTB METAJJIOB M HEMeTalIoB, B3aWMOJICHCTBHE
THAPOKCU/a LIMHKA € pacTBOpaMHM KHUCIOT M LIeJoYed, MpOBeIeHHE OIBITOB,
WTIOCTPUPYIOLLIMX ~ MPUMEpPbl  OKMCJIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKLui
(ropeHue, peakiy pa3oKEHHs, COeTUHEHNU).

Mescnpeomemmsie ceasu



Peanusanusi MeXKIpeIMETHBIX CBA3€H NpH HM3YYCHUUM XUMHHM B 8 Kiacce
OCYLIECTBJII®TCSl 4epe3 HCIIOJIb30BaHHWE Kak OOLIMX eCcTeCTBEHHO--Hay4HbIX
MOHATHH, TaK U MOHATHIA, ABJSIIOLIUXCA CUCTEMHBIMHU [UIsl OTJE/IBHBIX [PEeIMETOB
€CTECTBEHHO--HAYYHOT'O LMKJIA.

OObmue ecTecTBEeHHO--Hay4IHbIE TIOHATHSA: HAYYHBIA (akT, TUTIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTe3, KiaccuuUKalus, MepUOJUYHOCTh, HabIIOICHHUE,
5KCIIEpUMEHT, MOJIEJIMpOBaHHe, U3MEpEHHe, MOJIENb, SIBJIEHHUE.

dusuka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIMJ,
M30TOIIbI, PaIMOaKTUBHOCTh, MOJIEKYJIa, 3JIEKTPUYECKUH 3apsl, BEIIeCTBO, TEJO,
00BEM, arperatHoe COCTOSHHE BEIIECTBa, Ta3, (Gpu3nyUeckhe BENUYUHBI, STUHUIIBI
H3MEPEHHs1, KOCMOC, IJIaHETHI, 3B€3/1bl, CollHLe.

Buosiorus: potocunTes, Abixanue, buocdepa.

['eorpadus: armocepa, ruapocdepa, MuUHEpabl, T[OpHbIE IOPO/bI,
M0JIE3HBIE UCKOIIa@MbI€, TOTUIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuecrBo H XHMHYECKAs peaKkuus

[Tepuonnyeckuii 3akoH. Ilepuoanyeckas cucteMa XUMHUYECKUX >JeMeHToB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
XMMHMYECKUX SIEMEHTOB TMEpPBbIX TPEX TMEpPUOAOB, Kaius, KalblUsd M UX
COCJIMHEHUI B COOTBETCTBHM C IIOJIOKEHHEM »dJieMeHTOB B Ilepuoanyeckoit
CHUCTEME U CTPOEHHEM HX aTOMOB.

CrtpoeHue BellecTBa: BH/bl XUMHUYECKOW CBsI3U. THIbl KpUCTAIMYECKMX
PeUIETOK, 3aBUCUMOCTh CBOMCTB BELECTBA OT THUIMA KPUCTAIITHYECKOW PEHIETKH U
BHJIa XUMUYECKOM CBA3H.

Knaccudukaius 1 HOMEHKIATypa HEOpraHMYeCKHX BellecTB. XUMUYECKHe
CBONMCTBa BEIIECTB, OTHOCAIIMXCS K pasiU4HbIM KjaccaM HeOopraHu4ecKux
COEJIMHEHMH, TeHeTUUECKas! CBSI3b HEOPIraHUYECKUX BELLECTB.

Knaccudukarmst XuMu9ecKuX peaxiiiil 1o pa3IudHbIM Mpu3HaKaM (1o 9uciy
M COCTaBy YYacTBYIOIUMX B peaklMH BELIeCTB, MO TerioBoMy 3(dekry, Mo
U3MEHEHUIO CTEleHEeH OKMCIICHUS XMMUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YUYacTHIO KaTajusaropa). DK30- U SHIOTEPMHUYECKHE PeaKLUU, TEPMOXUMHUUECKUE
YPaBHEHHUSI.

[TonATe O CKOpOCTM XMMHUYECKOW peakund. [loHaTne 00 oOpaTUMBIX M
HeoOpaTUMbIX XUMHYECKUX peakUusaX. [ToHATHE O TOMOICHHBIX U IeTepOreHHbIX
peakimsx. [Tonsatne o katanuse. [loHATHE O XUMUYECKOM paBHOBEeCHH. DAKTOPHI,
BIMSIOLIME HA CKOPOCTh XMMMUYECKOM peakUuu M I[0/I0KEHUE XUMHUYECKOIro
pPaBHOBECHSI.

OKMCANTENBbHO-BOCCTAHOBUTENIBHBIE ~ pEaKlMK,  3JIEKTPOHHbIM  OanaHc
OKHMCIIMTENIbHO-BOCCTAHOBUTEIbHON  peaKIMH. CocraBieHHe  ypaBHEHHH



OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ peakUMi ¢  HCIOJb30BaHMEM  MeToJa
JIEKTPOHHOr O OasaHca.

Teopus >1eKTPOIUTHYECKOH TUCCOLMALUU. DIIEKTPOIUTEI U HEAIEKTPOIIUTHI.
Katvonbl, annoHbl. MexaHusMm auccolMalliM BEUIECTB C pa3jMYHbIMA BUAAMH
xuMudeckol cBs3u. Crenenb aucconuanuy. CUnbHbIe U cadblie 3IEeKTPOINTHL.

Peakuuy HOHHOrO oOMeHa. Y clIoBHS NPOTEKaHUsl peaKiuidi HOHHOTO 0OMeHa,
MOJHbIE M COKpallEHHBIE HOHHBIE YpaBHEHUs peakuuid. CBOHCTBa KHCIOT,
OCHOBaHMH M cojJedl B cBeTe [pelCTaBieHMii 00 3/1eKTpOIMTUYECKOM
auccoumaii. KauecrBeHHble peakuiuy Ha MoHBL. [ToHsiTHE O ruipou3e comei.

Xumuueckuit IKcnepumerHm:

O3HaKOMJIEHHE C MOIEJSIMA KPUCTAUIMYECKUX PEIETOK HEOpraHUYeCKUX
BELIECTB — METAUIOB M HeMeTaUIoB (rpadura M ainmasa), CIIOKHBIX BeleCTB
(xJ10puzia HATpUsl), UCCIIeJIOBAHUE 3aBUCMMOCTH CKOPOCTUM XMMMYECKOW peakiuu
OT BO3JIEHCTBHUSA PazIMUHBIX (PAKTOPOB, MCCIEIOBAHNE 3NNEKTPONIPOBOIHOCTH
pacTBOPOB BCLICCTB, IMpolecca AMCCOLMAUMM KHUCIOT, WIeJI0o4Yed M Ccoliei
(BO3MOKHO ~ MCIOJB30BaHME BHIEO  MaTepualoB), INpOBEJAEHHUE  OIBITOB,
WUTIOCTPHPYIOLMX ~ MPU3HAKKM  MPOTEKaHWs  peakuuii  UOHHOro  oOMeHa
(oOpasoBaHue ocajka, BblAejleHMe rasza, oOpazoBaHMe BOJbl), OIBITOB,
WITIOCTPUPYIOIIUX ~ TIPUMEPbl  OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX  pPEaKIUi
(ropeHue, peaklMK pas3ioKCHHs, COCAMHEHH), pacrio3HaBaHHE HEOpraHUYeCcKUX
BEIlECTB ¢ IIOMOIIbIO  KAaYEeCTBEHHBIX peakiMi Ha HOHBI, peLIeHHe
JKCIIEpUMEHTalIbHbIX 3a/1a4.

HemeTanasl 1 MX coeIHHEHHUA

Obmiast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble cTeneHH okucieHHus. CTpoeHHe W (uU3HUYecKHe CBOMCTBa MPOCTHIX
BELIECTB — TajJloreHoB. XUMHYECKHe CBOWCTBA Ha IIpUMepe  XJiopa
(B3aMMOJIEUCTBME C MeTaUlaMH, HEMEeTalaMu, Liejioyamu). XJO0pOBOJOPO.
ConsiHasi KMCIOTa, XMMHUYECKHe CBOWCTBA, TonydeHue, npuMeHeHue. JlelicTBue
XJlopa U XJIOpOBOJOpOJa Ha OpraHusMm uyelloBeka. BaxkHelluue XJIopHbl U HX
HaxoK/IeHUe B IIPHPOJIE.

OOwiast xapakrepuctika 31eMeHToB VIA-rpymmsl. OCOOEHHOCTH CTPOESHUs
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MUYECKHE CBOMCTBA
MPOCTBIX BEMIECTB — KUCIOPO/ia U cepbl. AITIOTPONHbIe MOAU(UKALINU KUCTOpOa
U cepbl. XUMHUECKHE cBoWcTBa cepbl. CepoBOLOpOl, CTPOCHUE, (H3HYECKUE U
XUMHYecKUe cBoHcTBa. OKCHUIBI cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUJIOB.
CepHas  kuciioTa, ¢u3Myeckie M XMMHUYeckUe cBoicTBa (oluiMe Kak
mpefcTaBUTeNsl Kijacca KHCIOT W crenuduyeckne). XUMHYECKHE peaklu,
JeKale B OCHOBE MPOMBINIIEHHOTO Crocoba MOMy4eHHWs CEpHOW KHCIIOTHI.
IIprmenenue cepHoll KHCIOThI. COJIM CepHON KHUCIOThI, KaueCTBEHHas peaklus Ha



cyibhar-noH. HaxoxaeHue cepbl W €€ COCAMHCHUH B Mpupoje. XHMHUECKOe
3arpA3HeHHe OKpYsKarolleld cpejlbl COSIMHEHHAMH cepbl (KHCIOTHBIE JI0KIIH,
3arpsA3HeHHe BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBpaLleHHUs.

OOwiast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIE CTETIEHU OKMCIeHHsS. A30T, paclpocTpaHeHHe B MPHUPO/IE,
dusryeckre 1 XMMUYecKre cBolicTBa. Kpyropopot a3ora B npuposae. AMMHUaK, ero
¢usHuecKue 1 XUMHUUECKUE CBOMCTBA, MOJTyueHHe U npuMeHeHue. Cojiu aMMOHHMS,
ux (pusnyeckre U XMMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasi KUCIIOTa, e€ MmoiydeHue, Pu3ndeckue U XUMHYECKHe
cBoiicTBa (0OmIME Kak TMpeACTaBUTENsl Kjiacca KHCIOT W crernuduyeckue).
Hcnonb3oBaHue HUTPATOB M COJNEH aMMOHHMS B KayecTBE MHUHEpalIbHBIX
yaoOpeHuil. XuMu4eckoe 3arpsisHeHre OKpYKalollel cpeibl COeIMHEHUAMHU a30Ta
(KMCIOTHBIE JOXKAM, 3arps3HEeHUe BO31yXa, [O0YBbl M BopoémoB). docdop,
anmnoTponHble Momudukanuu ¢ocdopa, pusMUeckne M XMMHUYECKHE CBOWMCTBA.
Oxcun dochopa (V) u pochopnas kuciora, Gpu3MYecKue 1 XUMHYCCKUE CBOKCTBA,
noayvyenue. McnospzoBanue GochaToB B KauecTBE MUHEPAIbHBIX Y 100peHHI.

OObwast Xxapakrepuctuka 3ieMeHToB [VA-rpymnibl. OcoOeHHOCTH CTpOeHHs
aTOMOB,  XapaKTepHble  CTENeHU  OKUCIIeHHusl.  YIepoi,  a/IOTPONHbIE
MoaupUKalMK, pacnpocTpaHeHHWe B Tpuponae, (u3MUeckHe M XUMUYECKHe
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B npupoae. OKCHIbI yriepoaa, UX
dusrueckue W XUMHYECKHE CBOMCTBa, JEHCTBHE Ha JKHMBble OpraHU3MbI,
MoJy4YeHUe W MpUMEHEeHHe. DKOJOIMYecKue IMpoOdJsieMbl, CBI3aHHbIE C OKCHIOM
yrnepoga (IV), rumotesa rnobanbHOrO MOTEIUIEHUS KIMMaTa, MapHUKOBBIM
3 ¢exT. YronbHas KUCIoTa U €€ COMH, UX PU3NYEeCKHe U XMMHUYECKHE CBOWCTBA,
MojayuyeHue M [puMeHeHue. KauecTBeHHash peakUuss Ha KapOOHAT-HOHBIL.
Hcnonb3oBaHue KapOOHATOB B OBITY, MeIULMHE, [TPOMBILUICHHOCTH M CEIIbCKOM
XO3sIiicTBe.

[TepBoHavyanbHble MOHATHS 00 OPraHUUYECKUX BEIIECTBAX KaK O COAMHEHMSIX
yriepoza (MeTaH, 3TaH, STH/ICH, alleTH/ICH, ITaHOJI, [NIMLEPHUH, YKCYCHas KUCII0Ta).
[IpupoaHble HWCTOYHUKU YIJEBOAOPOAOB (yrojib, MPUPOAHBIA Tra3, HedTh),
MPOJYKThl UX MepepaboTku (OeH3MH), UX poJib B OBITY M IPOMBILIICHHOCTH.
ITousaTue o OuonOrMUecK! BaXKHbIX BELIECTBaX: jKUpax, Oenkax, yriieBoaax — 1 Ux
poiaM B KM3HM 4eloBeka. MarepuanbHOe E€IMHCTBO OpraHUYECKHX U
HEOPraHUYeCKUX COCAMHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKUE CBOMCTBA, TMOJy4YeHUE U
npumeHeHue. CoellMHeHHs KpeMHUsi B npupoje. OOluue npeicrabieHus o0
okcuze kpemuusa (IV) m kpemuuenoii kucnore. CUIMKAThl, UX UCTIOIb30BaHHE B
ObITY, B MPOMBILIUIEHHOCTH. BakHelile cTpouTenbHbIE MaTepuallbl: Kepamuka,



CTEKJIO, IeMEeHT, OeTOH, kKele300eToH. [IpobiieMbl 0€30MacHOro MCHOIb30BaHUS
CTPOMTENBHBIX MATEPUAIOB B MIOBCEIHEBHOM KHU3HH.

Xumuueckuit Ixcnepumenm:

u3ydyeHue oOpasloB HEOPraHUYEeCKMX BEIIECTB, CBOWCTB COJIIHOW KHUCIIOTBI,
NpoBe/ieHNe KaYeCTBEHHBIX PeaKinii Ha XJIOPHUA-MOHBI U HAOIIOeHHe NPU3HAKOB
UX MpPOTEKaHHMs, OIBIThlL, OTpakarollMe (PU3MUECKUe M XUMHUYECKHE CBOUCTBA
rajoreHoB M HMX COeJAMHEHHH (BO3MOKHO MCIIOJIb30BaHHE BHUIAEOMATEPHAIIOB),
O3HaKoM/leHHe ¢ oOpa3uaMu XJOPUIOB (rajloreHUJOB), O3HAKOMIIEHUE C
obpasiiaMu  cepbl W €€  COEOMHEHUSIMU  (BO3MOXKHO  HCIOJb30BaHUE
BUJIcOMaTEepPHUAIIOB), HaOMIOeHHe TMpoliecca 00yTIMBaHUS caxapa Moj NeHCTBUEM
KOHLIGHTPUPOBAaHHOM  CEPHOM  KHMCJIOTBbl, M3Y4YeHHE XUMHUYECKHMX CBOMCTB
pa30aBIIeHHOM CePHOI KHCIIOTHI, IPOBE/IEHUE KaueCTBEHHOM peakuiy Ha cyab(at-
MOH M HaOilojleHue Npu3Haka e€ NpOTeKaHMsl, O3HAKOMJIeHHe ¢ (PU3HMYECKUMHU
cBoiicTBaMHM a3oTa, ¢ochopa U UX COeAMHEHHH (BO3MOXKHO WCMOJIb30BaHUE
BHJlcOMaTepUasioB), obpasuamMu a30THBIX U GochOpHBIX YAOOpEHHH, MoIydeHHE,
coOupaHuhe, pacno3HaBaHWe M H3ydyeHUEe CBOMCTB aMMHaka, IIpOBe/IeHHUE
KaueCTBEHHbIX peaklUMid Ha WOH aMMOHMs U (ocdaT-HOH U U3yueHUe MMPU3HAKOB
UX NPOTEKAaHUs, B3aUMOEHCTBIUE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTbI C ME/bIO
(BO3MOKHO  HCIONb30BaHME  BHUJAEOMATEpUainoB),  HM3y4eHHe  Mojelel
KpUCTAlNIMYEeCKUX PpelIETOK anmMasa, rpaduta, QyiiepeHa, O3HAKOMIIGHHE C
MpoLeccoM aJAcopOLMM pPACTBOPEHHBIX BeIECTB AKTUBUPOBAHHLIM VYIIEM H
YCTPOMCTBOM IIPOTUBOrasa, ojy4yeHue, coOupaHue, pacrio3HaBaHUe U U3YyuyeHue
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBeJACHHEe KaueCTBEHHBIX peaklMil Ha KapOoHaT M
CHWJIMKAaT-UOHBI W M3YYCHHWE TMPHU3HAKOB WX TMPOTEKaHHsA, O3HAKOMIIEHHE C
MpOAYKIMEH CHIMKATHOW MPOMBILUIEHHOCTH, peLleHHe HSKCIIepUMEHTAIbHBIX
3aja4 1o TeMe «BaxHelilye HeMeTalIbl M UX COeIMHEHUSD).

MeTanabl H UX COeIHHEHUs

Obmiast xapakTepuUCTUKa XUMUYECKUX IIEMEHTOB — META/NIOB Ha OCHOBAHUM
UX nojoxeHus B Ilepuoanmyeckod cucTteMe XHUMHYecKux osyeMeHtoB J[. M.
MemzeneeBa U cTpoeHuss aroMoB. CTpoeHHe MeTallioB. MeTtamindeckas cBs3b U
MeTalllIMuyecKas  KpUCTajulMyecKas  peliérka.  DIIEKTPOXUMHUYECKHUH  psill
HanpsyKeHUi MeTayuioB. dU3nyeckue 1 XMMHUYECKUe CBoMcTBa MetamioB. Obuue
cnocoOpl monydeHus: MeTamioB. [loHATHE O KOppO3WM METaIoB, OCHOBHBIE
cnocoObl 3allMThl MX OT Koppo3u. Criasbl (cTaib, YyryH, AOPaJOMHHUMN,
OpoH3a) U UX NIPUMEHEHHE B ObITY U MPOMBILIJIEHHOCTH.

[Ilesounble MeTaibl: nojoxkeHue B Ilepuoanyeckoil cucteMe XUMHUUYECKUX
anementoB JI. . MeHneneeBa, cTpoeHHe MX aTOMOB, HaXOXIEHHE B TPHUPOJIE.
dusnyveckne U XMMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanusa). OKCHbl



TWIPOKCU/IBI HaTpust W Kanusl. [IpUMeHEHHME WIENOYHBIX METANIOB W MX
COEUHEHHUH.

[llenoyHo3eMeNbHbIE MeTa/llbl MarHuid M KajJblUi: TIOJOXKEeHHWEe B
Ilepuoanueckoii cucteme xumudeckux 3nemenTtoB Jl. M. Menzgeneea, crpoeHue
MX aTOMOB, HaXOXkKACHHUE B Mpupoae. PU3nUecKre U XUMUYECKHE CBOMCTBA MarHus
U KaiblMs. BaxHeillline coeAvHeHHs KaiablusAd (OKCHI, T'MIPOKCH, COJIH).
JKEcTKOCTb BOJBI U CIIOCOOBI €€ yCTpaHeHHs!.

AJIIOMMHUI: nos10:keHre B [Teproanyeckoil cucteMe XUMUYECKMX 3JIEMEHTOB
. . MenneneeBa, cTpoeHne aroma, Haxo)aeHue B npupone. Dusnyeckue u
XVUMHYECKNEe CBOMCTBA alFOMUHNA. AM(OTEpHbIE CBOMCTBA OKCH/IA W THAPOKCHIA
AITFOMHUHUS.

Kenezo: nonoxenue B Ilepuoguueckoil cucteMe XUMHUYECKHUX JIeMEeHTOB /.
M. MenpgeneeBa, CTpoeHUE aToMa, HaxoxkJeHUe B Iipupoje. DuU3UYECKUE MU
XMMHYEeCKre CBOMCTRA xkene3a. OKCHabl, THAPOKCHIBI U comu kenesa (I1) u xenesa
(III), ux cocraB, CBOMCTBA U MOJTYYCHHE.

Xumuyeckuit IKcnepumenm:

O3HaKoMJieHWe ¢ oOpa3llaMd MeTalloB M CIUIaBOB, HUX (UINYECKUMHU
CBONMCTBaMH, M3Y4YEHHE  pe3ysIbTaTOB  KOPPO3UM  METauIoB  (BO3MOXKHO
WCTMOJIb30BaHUE BH/IEOMATEpHUaNOB), OCOOEHHOCTEH B3aUMOJECHUCTBHUS OKCHIA
KaJblMsi M HaTpus C BOAOH (BO3MOXKHO MCIIOJIb30BaHUE BHIACOMaTepUasoB),
Ucclle/IoBaHUe CBOMCTB KECTKOM BOJIbI, MpoLecca FOpeHHs Kelle3a B KUCIIOpoJe
(BO3MOKHO  MCIIOJIb30BaHWE  BU/E€OMATEpUaIoB), [PU3HAKOB  NPOTEKAHUS
KadeCTBEeHHBIX peaKifii Ha MOHBI: MarHms, KajJbLKs, alOMUAHUSA, IMHKa, jKele3a
(IT) m xenesa (I11), menu (I1), HabmoeHne n onKMcaHWe MPOIIECCOB OKpAIIMBaHUSA
[UIaMeHd WOHAMH HaTpus, Kaiausd W KalblUusd (BO3MOXKHO HCIIOJb30BaHHe
BUIEOMATEPHUAIIOB), UCCIIe[oOBaHHE aM(OTEPHBIX CBOMCTB IMMIPOKCH/IA ATFOMUHHMS
M TUAPOKCHUIA LIMHKA, pellleHne SKCIIepuMeHTaIbHbIX 3a/1a4 1o Teme «Baxueiiue
METaJITIbl U UX COSTMHEHUS.

XHMHA H OKpYKaas cpeaa

BewiectBa M MaTepualibl B IOBCEIHEBHOM »KHM3HM 4YesloBeka. besomacHoe
UCII0JIb30BaHME BEILECTB U XUMUYECKHX peakluii B ObiTy. [lepBas nmomouis Inpu
XMMHUYECKUX 0)KOrax v OTpaBJICHUSX.

XUMUYECKOe 3arps3HEHUE OKpYIKalollel cpeibl (MpeaenbHas TOomycThUMas
KOHLIeHTpalus Bellects, fanee — [1JIK). Posib XUMUM B pelliecHUH DKOIOTHYESCKUX
npodJem.

Xumuueckuit Ixcnepumenm:

U3ydeHrne oOpa3lloB MaTepHaioB (CTEKJIO, CIUIaBbl METalllIOB, MOJMMEpPHBIE
MaTepualbl).

Mesicnpeomemmole ceasu



Peanu3alusi MeXIpeJIMETHBIX CBSi3eH NMpH HM3y4YeHHM XHMHHM B 9 Kiacce
OCYILECTBIIACTCSl 4Yepe3 HMCIoNb30BaHHe Kak OOHIMX eCTeCTBEHHO-HAy4HBIX
MOHSATHH, TaK U MOHSTHUI, ABJISIOUIMXCS CUCTEMHBIMHU U1 OTAEIBHBIX MPEIMETOB
€CTeCTBEHHO--Hay4HOTO LIMKJIA.

OOmme ecTeCTBeHHO-HAYYHBIC TIOHATHS: HAy4YHBIM (PaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajM3, CHHTE3, KiacCH(pHUKaLUsd, TMEepHOJUYHOCTh, HabJro/IeHHe,
3KCIIEpUMEHT, MOJIeTHpOBaHHe, H3MepeHHe, MOJelb, SBIeHHe, NapPHUKOBBIH
3¢ deKT, TeXHOJIOTUsl, MaTepUasbl.

®dusnka: MaTepus, aToM, 3IeKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHI,
M30TOMBI, PAJANOAKTUBHOCTh, MOJEKYyJa, 3IEKTPUYECKUH 3apsii, MPOBOJHHUKH,
MOJIYIPOBOAHUKH, JMIIEKTPUKH, (OTODJIEMEHT, BeLeCTBO, Telo, O00bEM,
arperaTHoe COCTOSIHME BelLeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAITHYECKast
peliérka, cIuiaBbl, GpU3MYECKUE BEIMUYMHBI, €AMHULIBI U3MEpPeHUs, KOCMUYecKoe
TPOCTPaHCTBO, TUTAHETHI, 3BE31b1, ComHIle.

buonorus: ¢orocuHTe3, AblxaHue, Ouocdepa, sKocucTeMa, MUHEpalIbHbIC
y100peHHs, MUKPOJIEMEHTbI, MaKpO3JIeMEeHThI, UTaTe/IbHbIE BellleCcTBa.

[eorpadusa: armocdepa, ruapocdepa, MHHeEpanbl, TOpHbIE IOPOIbI,
MOJIe3HbIE UCKONAeMbIe, TOTUIMBO, BOHBIE PECYPCHI.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBILIETO OGPA30BAHUA

JINHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3y/bTaThl OCBOEHUSl [POrpaMMbl OCHOBHOIO  OOLLIEro
oOpa3oBaHHsl AOCTHraloTcs B Xofe oOy4deHHs XMMHHM B €QUHCTBE yueOHOM u
BOCTIUTATENbHOM JAESATENBHOCTA B COOTBETCTBUU € TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKY/IBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSAMH, TMPUHATHIMH B
oOlecTBe mpaBUIaMM M HOPMaMU IMOBEJEHUSI M CHOCOOCTBYIOT Tpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHS U COLMAIM3ALUU O0yYarOLLIUXCSL.

JIMdHOCTHBIE  pe3ynbTaThl  OTpaXalOT  TOTOBHOCTH  OOydaroluxcs
PYKOBOJICTBOBAaTbC CHUCTEMOW TMO3UTHUBHBIX I1ICHHOCTHBIX OpHUEHTAllUd W
paclIupeHne oMbITa e TeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIe B YaCTH:

1)marpHoOTHYECKOr0 BOCIIHTAHHS:

LIEeHHOCTHOI'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4yHOMY HacleIui0, MOHMMaHUA 3HA4YeHHMs] XMMHMYECKOW HayKh B IJKU3HHU
COBPEMEHHOr'0 0O0IIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOM HMH(pOpPMAIUEH O
MEepeIOBbIX NOCTUKEHHAX M OTKPLITHSIX MHUPOBOW M OTEUECTBEHHOW XHUMHH,
3aUHTEPECOBAHHOCTH B HAYYHbIX 3HAHUSX 00 YCTPOHUCTBE MUPA U OOLLECTBA;

2)rpakaaHCcKOro BOCIIHTAHMS:

NpPECTaBIEHNsI O COLMANbHBIX HOpPMax M TpaBUIaxX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCNeIOBAaTENbCKOM, TBOPYECKOM W APYIrUX  BHUAAX
JESTeIbHOCTHA, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM [IeATEIbHOCTH IpH
BBITIOJIHEHUM y4eOHBIX, MO3HABATENbHBIX 3a/1a4, BBIMOIHEHUH XHMHUYECKHX
9KCIEPUMEHTOB, CO3aHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOILIM B TpolLecce HTOM Yy4eOHOM [eATeIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TMIOBEJIEHWE M TMIOCTYIIKM CBOMX TOBAapUIIEd ¢ TO3ULUH
HPABCTBEHHBIX M IPAaBOBBIX HOPM € YYETOM OCO3HAHMS MOCJIEACTBUNA MTOCTYIIKOB;

3)EHHOCTH HAYYHOr0 MMO3HAHHUA:

MHPOBO33pEHUYECKHE MPEACTABICHUSI O BEUIECTBE M XMMHUYECKOW pEaKluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPa3BHUTHS HAyKH M COCTaBIISIIOLIUE
OCHOBY JUISl NIOHUMaAHMS CYLIHOCTH HAy4HOH KapTUHbI MUpa, MpeAcTaBieHus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPHUPO/IbI, B3aMMOCBA3SIX YEIOBEKa C
MPUPOIHON CPENOi, O POIM XMMHUM B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

No3HaBaTe/lbHble MOTHBBI, HAllpaBI€HHbIC HA MOJYYEHUE HOBBIX 3HAHWH IO
XUMHH, HeoOXoAaumble A1 OObsiCHeHMs1 HaOMIoJaeMbIX TPOLIECCOB M SBIIEHUM,
MO3HABATE/IbHOM, MH(POPMALMOHHOW W YMTATEJILCKOW KYJbTYpbl, B TOM YuCIe
HaBBIKOB CAMOCTOATENbHOM paboThl ¢ y4eOHBIMM TEKCTaMH, CIPaBOYHON



JIATEpaTypoi, JOCTYNHBIMH TEXHHYECKHMH CpelCTBaMH  HH(OPMAIMOHHBIX
TEXHOJIOTHH;

UHTepec K OOYy4YeHMIO U TMO3HAHMIO, JH0O03HATEIbHOCTb, I'OTOBHOCTH H
CIOCOOHOCTL K caMooOpa3oBaHMIO, [POEKTHOM M HCCIIe0BaTelbCKOM
JesSTeIbHOCTH, K OCO3HaHHOMY BBIOOpPY HampaBJICeHHOCTH M YPOBHSA OOyYeHHs B
JlaJIbHEHIIIEM;

4)popmupoBanusi KyJAbTYPbI 310POBbS:

OCO3HAaHME LIEHHOCTH JKM3HM, OTBETCTBEHHOIO OTHOLUEHHMSI K CBOEMY
3[J0POBBIO, YCTAaHOBKHM Ha 370pOBBINi 00pa3 JKU3HM, OCO3HAHWE IOCIENACTBUH U
HETPUATHE BPEeIHBIX MPUBBIUEK (YNOTpeOIeHHS alKoToJs, HApKOTHKOB, KYpPEeHHS ),
HEOOXOMUMOCTH  COOJIIOZIeHUsT TpaBUJI  O€30MacHOCTH NpU  oOpallleHHud ¢
XMMHYECKUMH BellleCTBaMH B OBITY U peabHOM )KU3HH;

S)TpYA0BOro BOCIUTAHMSA:

MHTEpEC K MPaKTHIECKOMY H3y4YeHHIO Mpodeccrii U Tpyaa pa3IndHOro poja,
yBaKCHHUE K TPYAYy W pe3yJbTaTaM TPYJIOBOH ACATEIBHOCTH, B TOM YHC/E Ha
OCHOBE MpPUMEHEeHHs MpeJAMEeTHBIX 3HaHWH 10 XHMUH, OCO3HAHHBIM BBIOOP
MHIMBUYaJIbHOW TPaeKTOPUU [MPOI0JIKEHHUsST 00pa3oBaHMsl ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMMH, OOLIECTBEHHBIX MHTEPECOB U MMOTpeOHOCTEH,
yCMeIHOW Mpo(ecCHOHATBHON e TeIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TFOTOBHOCTB a/1allTUPOBAThLCS B MPOodeCCHOHAIBHON cpejie;

6)7>K0I0rH4eCKOro BOCIHTAHUSA:

9KOJIOTHYECKH LlejiecooOpa3Hoe OTHOLICHUE K NpPUPOJe KaK HCTOYHHKY
JKU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBaHHs, OHUMaHUe [IEHHOCTH 3[0POBOTO U
Oe3omacHoro oOpa3a JKW3HHW, OTBETCTBEHHOE OTHOIEHHE K COOCTBEHHOMY
dus3nyeckoMy M ICUXMYECKOMY 370pOBbIO, OCO3HaHHE LIEHHOCTH COOJIIO/IeHHUs
npasu/1 6€3011acHOIO MOBEACHHs ITPH paboTe ¢ BeleCTBaMH, a TakkKe B CUTYyalHsX,
YIPOKAIOLIMX 3/I0POBbIO U JKU3HHU JTIOIEH;

CTIOCOOHOCTH MPHMEHATh 3HaHWsA, TOJydaeMble TPH HU3yHYeHHH XUMUH, IS
pelleHus 3a/1a4, CBA3aHHBIX C OKPY’KaIOLLECH MMPUPOIHON CpeIod, [1J1sl OBbILICHHS
YPOBHS  3KOJOTMYECKOH  KYyJBTYpPbl, OCO3HaHHMs TIJIOOAJBHOIO  XapakTepa
3KOJIOTMYECKHX MpoOJieM U IyTeil MX pelieHUs MOCPeICTBOM METOJ0B XUMHHM,
3KOJIOTMYECKOI0 MBIIIJIEHUS, YMEHHUS PYKOBOJCTBOBATECS UM B MO3HABATe/IbHOM,
KOMMYHHMKaTHBHOMW M COIHAIBHOM TTPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMeTHLIX Pe3yJbTaTOB BbLIACISAIOT 3HAYMMbIE IS
¢opMHUpPOBaHUS MHUPOBO33peHMs OOLIEHAyUYHble [MOHATUS (3aKOH, TEOpHs,
MPUHLAT, TUTIOTe3a, (akT, CHCTeMa, TpoIece, IKCIIEPUMEHT U JIpyroe.), KOTophie
WCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W TO3BONAIOT Ha
OCHOBE 3HaHUH M3 3TUX IpeaAMeTOoB (GopMHUpOBaTh MpeAcTaBlIeHHe O LIeTOCTHOM



HAay4HOH KapTUHE MUpa, U YHUBEpcallbHble Y4cOHbIC JIcHCTBHA (MO3HaBaTEIbHbIC,
KOMMYHHUKaTHBHbIE, peryJIITUBHbBIE), KOTOpble oOecrneyrBaloT (GopMHpOBaHHE
FOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHMPOBAHUIO W OCYLIECTBIACHUIO Y4yeOHOM
AESTENLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAIbHBIC Y4eOHbIC 1eliCTBHS

ba3zosble JIOrH4ecKne e crBus:

YMEHHUsI HCIIOJIb30BaTh IPHEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOEHUH
3HAHUI: pacKpbIBaTb CMbIC] XUMHUUYECKUX IMOHSTUN (BBIACHSTL MX XapaKTepHble
NpPU3HAKM, YCTaHABIMBaTh B3aUMOCBSA3b C JIPYTMMM NOHATHSMHU), MCIOJB30BaTh
MOHATHUS 11 0OBACHEHUS OT/ENbHBIX (DAKTOB M SABIEHUMN, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKAUUH XUMHYECKUX BEILECTB U XUMHYECKHX peaklu,
yCTaHaB/IMBaTh IMPUUYMHHO-CIEACTBEHHbIE CBSI3M MeEXkKAy OObeKTaMU M3YyYeHus,
CTPOMTH JIOTMYECKUE pacCykIeHUs (MHAYKTUBHbIE, Jle[lyKTUBHbIE, 110 aHAJOIMH),
JIeNaTh BBIBO/Ibl U 3aKIIOYEHUS;

YMEHUE TMPUMCHATH B TMpoOLECCe IMMO3HAHUA TOHATHA (MpeIMETHbIC W
MeTarnpeIMeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCTIOIb3yeMble B XUMUH,
MpeoOpa3oBbIBATEL LIKPOKO NMPUMEHSEMbIE B XUMUH MOJIE/IbHbIE TIPeACTAaBICHUS —
XMMHUYECKUH 3HAK (CMMBOJ 3JIeMeHTa), XMMuyeckas (opMmyja W ypaBHEHUE
XMMHMYECKON peakliuy — MpHU pelieHnH yuyeOHO-Mo3HaBaTENbHbIX 337a4, ¢ YYETOM
9TUX MOJCIIBbHBIX [PE/ACTaBICHUI BbIABIATL M XapaKTepU30BaTh CYLICCTBEHHbIE
MPU3HAKK U3YYaeMbIX 0O0OBEKTOB — XMMHUYECKHX BELIECTB U XUMUUECKUX peakLui,
BBISIBJSIT ~ OOLME  3aKOHOMEPHOCTH, [PUYMHHO-CIICACTBEHHbIE CBS3U U
MPOTUBOPEYMS B U3YYaEMBIX MPOLIECCaX U SBICHUSIX.

ba3zoBbie HcCIeA0BATEILCKHE 1CHCTBHSA:

YMEHHE HCIO0JIb30BaTh IOCTABJEHHbIE BONPOCHI B KayecTBE HHCTPYyMEHTa
MO3HAHUA, a TaKKe B KayecTBe OCHOBBI Ui (POPMUPOBAHHSA TUIIOTE3bI [0
MPOBEPKE MPaBHIIBHOCTH BbICKA3bIBAEMBbIX CYIKIEHUIA;

npuoOpeTeHre OMbiTa MO TJIAHUPOBAHUIO, OpPTaHM3ALMH W TPOBEICHUIO
YUCHHUYCCKUX OKCICPUMEHTOB, YMEHHe HaOIo[aTe 3a XO[OM I[polecca,
CaMOCTOATENIbHO MPOrHO3UPOBATh €ro pes3yibTar, GopMyarpoBaTh 000OIIEHHs U
BBIBO/IBI T10 pe3yJIbTaTaM IPOBEJIEHHOTO OINbITa, UCCIIEJOBAHUS, COCTABIISATH OTYET
0 MpojenaHHom padore.

Pabora c undgopmanmeii:

yMeHHe BbIOMpaTh, AaHAJIM3MPOBATh M HMHTEPIPETUPOBATH WH(POPMALUIO
pasIMYHbIX BUIOB M (GOPM IMpeACTaBieHHs, MMOJydaeMylo U3 pa3HbIX UCTOUHUKOB
(HayyHO-MIONyJsipHAst  JIUTepaTypa XMMHYECKOIO COJEepiKaHHsl, CIIPaBOYHbIE
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OlLEHMBATh MPOTUBOPEUYMUBYIO W
HEJI0CTOBEPHYIO MH(POPMAIIHIO;



YMCHHE TPHMEHATh pa3iM4YHble METO/bl M 3ampochl MPU TOMCKe U OTOOpe
UHPOPMALIUK W COOTBETCTBYIOLIMX AaHHBIX, HEOOXOAUMBIX Ul BBIMOJIHEHUS
yueOHBIX U MO3HaBaTeJbHBIX 3aj1a4 ONpe/ie/IEHHOro THIIA, IPHOOpPETEHHE OMbITA B
o0jacTd  MCMONb30BaHUS  UH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOIHH,
OBJIaICHUE KYJbTYPOIl aKTUBHOTO WCTIONB30BAHUS PA3TMUHBIX MOMCKOBBIX CHCTEM,
CaMOCTOATEJIBHO BBIOMpaTh ONTUMaJIbHYIO GopMy NpelcTaBieHus HHGopMaLuu U
WJUTIOCTPUPOBATL pelllaeMble 3aJayd HECIOKHBIMH CXEMaMHu, JUarpaMMami,
ApyruMu popMaMu rpamKu M UX KOMOMHALIUSIMU;

yMEHUE WCMOIb30BaTh M aHAIM3UMpOBaTh B Iipolecce y4yeOHOW W
WCCIIEIOBATENbCKON /IeATENbHOCTH MH(OpMAIMIO O BIUSHUNA TPOMBIIIIICHHOCTH,
CEJIbCKOr0 XO3AHCTBAa W TPAHCIOPTa Ha COCTOSIHHE OKpPYIKAroLled NpUpOoaHOH
cpelpl.

KoMMyHuKATHBHBIE YHHBEpPCAIbHbIE YyueOHbIe AeiiCTBHS:

yMeHHusi 3aJaBaTh BOMNpochl (B XojAe auanora M (MIH) AMCKYCCHH) [IO
CyLIECTBY  0OCy#kJacMOW  TeMbl, (OpMYyJUpoBaTb CBOUM  IPEUIOKCHUS
OTHOCHTEJILHO BBITOJIHEHHS MPEITI0KEHHON 3aauu;

YMEHHsSI ~ [PeJICTAaBIATL  IOJy4eHHbIe  pe3ylbTaThl  [03HaBaTENbHOM
JESTEeNbHOCTA B YCTHBIX M [MCbMEHHBIX TeKCTax; JejaTh Ipe3eHTalHio
pe3ynbTaTOB BBINOMHEHUSI XMMUYECKOTO KCTIEpUMEHTa (J1abopaTOpPHOTO OIbITA,
J1a00paTOPHON PabOTHI M0 UCCIICOBAHHIO CBOMCTB BEUIECTB, Y4eOHOIO MPOEKTa);

yMeHHsl y4eOHOro COTpYAHHMYECTBA CO CBEPCTHHKaMH B COBMECTHOM
[0O3HABATE/IbHOM M UCCIIEJAO0BATE/IbCKOM  [EATEJLHOCTH  [IPU  peLUeHUH
BO3HHMKAIOMIMX TMPOOJeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIaCOBaHMS
no3uinii (obcykaeHns, oOMeH MHEHUSAMH, «MO3TOBBIE IITYPMbD), KOOPIMHAIIUSA
COBMECTHBIX JIGHCTBHMH, OINpe/elieHHe KpUTepHeB 10 OLEHKe KauecTBa
BBITTOJIHEHHOH paboThl U Apyrue).

PeryiaTuBHBIE YHHBEpPCATIbHbIE yUeOHbIe AeiicTBUS:

YMEHUE CaMOCTOSITENbHO OMpeNeNiiTh Lenu AeITeTbHOCTH, TIaHWpPOBATH,
OCYILECTBJIATh, KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO
JesTeNIbHOCTb, BbIOUpaTh Haubosee 3¢deKTHBHBIE CIIOCOOb! pelleHHs YUeOHbIX U
[O3HABATENIbHBIX 3a/lay, CaMOCTOATEJIbHO COCTaBJISITh WM KOPPEKTUPOBATH
NPeUIOKEHHbI aJIrOpuT™M [EWUCTBUM [PU BBINOJIHEHUMM 3aJaHUM € Y4ETOM
MOJTy4YeHUs] HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTAaX — BeEIeCTBAX M peakIlvsix,
OLICHUBATh COOTBETCTBHUE IMOJYYCHHOIO pe3ylibTaTa 3asBJICHHOM LEIH, yMEHHUE
HCII0JIb30BaTh U aHAM3UPOBATH KOHTEKCTHI, MpeJiaraeMble B YCIOBHM 3aJaHU.

NPEIMETHBIE PE3VYJIbTATHI

B coctaBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOEHHIO 0053aTeIbHOTO
cojiepKaHusi, YCTaHOBJIEHHOTO JIaHHOM (enepanbHONM paboydel MNporpamMMon,
BBIJIC/ISIOT: OCBOCHHBbIE OOYYarolIMMHUCS HaydyHble 3HAHHSA, YMEHHSI M CIOCOOBI



ACHCTBUH, crneuuduyeckde s MpeJAMETHOW obnacTh  «XHUMHS», BB
JNEATENBHOCTA 10 TIOJIYYEHUI0  HOBOrO  3HAaHHMsS, €ro  HWHTeprpeTaluu,
npeoOpa3oBaHKIO U MPUMEHEHHIO B pa3iIMYHBIX YYEOHbIX U HOBBIX CUTYaLIUsIX.

K koHiy oOyuyenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM ypOBHE

TOIHKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y 00YHAIOIMIMXCS YMEHHIA:

e pAacKpbIBaThb CMbIC/I OCHOBHBIX XMMHYECKUX TMOHATHH: aToM, MOJIEKyJa,
XMMHUYECKUH 3JIEMEHT, MpPOCTOe BEIEeCTBO, CJIOKHOE BeIEeCTBO, CMecCh
(0HOpO/1Hast U HEOHOPO/1HAsl), BaJIEHTHOCTh, OTHOCUTE/IbHAs aTOMHasl U
MOJIEKYJIApHasi Macca, KOJIMYECTBO BEIIeCTBa, MOJb, MOJsSpHas Macca,
MaccoBas JIOJIs XUMUYECKOT0 3JIEMeHTa B COSTMHEHHH, MOJSPHBIN 00BEM,
OKCHJl, KHCJIOTa, OCHOBaHWE, COJIb, JJIEKTPOOTPHULATEIBHOCTD, CTENEHb
OKHCJIEHHUSl, XUMHUYecKass peakuus, Kiaccuukalusg peakuuil: peakuuu
COCJIMHEHUS, peakUUd pasJiokKeHUs, peakluu 3aMelleHus, peakluu
oOMeHa, 3K30- M IHIOTEPMUAYECKHE Peakiiui, TeTUIOBOM IP(PEeKT peaKiu,
ApO aroma, JJICKTPOHHBIA CJIOM aToMa, aTOMHas opOuTanb, paauyc
aToma, XMMHYecKas CBfA3b, NOJIpHAsd M HENOJsIpHAasl KOBaJIeHTHas CBS3b,
HOHHasl CBf3b, HOH, KaTUOH, aHWOH, PAacTBOp, MaccoBas JOJIA BellecTBa
(mpoLieHTHas KOHILIEHTpaLysi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKHUX TIOHATHH U
NPUMEHATD TH MOHATHA NPH ONMCAHHH BELUECTB U UX MpeBpallieHHH;

e HCMOJBL30BaTh XUMHYECKYIO CHMBOJIMKY JJISl COCTaBieHHs (opMyJl
BELLIECTB M YpaBHEHUH XMMHUYECKUX peaKLUid;

e OMpenensTh BaJIEHTHOCTh aTOMOB 3J€MEHTOB B OMHApHBIX COSAWHEHUSX,
CTEMeHb  OKWUCIEHWS  3JIEMEHTOB B  OWHApHBIX  COEIMHEHUSX,
MPUHAUIEKHOCTE BEIIECTB K OIpeAeNEHHOMY KIaccy COCIAMHEHHH I10
dbopMysiaM, BHMJ XHUMUYECKOW CBSI3M (KOBaJeHTHas W HOHHas) B
HEOPraHMYeCKUX COEAMHEHUSX;

o packpbiBaTh cwmbicn [lepumommueckoro 3akona JI. WM. Menngeneesa:
JICMOHCTPUPOBaTh IOHMMaHHE TEPUOJANYECKON 3aBUCHMOCTH CBOWCTB
XMMHYECKHX 2JIEMEHTOB OT MX IosoxeHusd B Ileproauyeckoil cucteme,
3aKOHOB COXpPaHEHHMs Macchl BELLUECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOT'O YY€HMS, 3aKOHa ABOIrajipo;

e OMWCHIBATH M XapakTepu3oBaTh TabmuuHyto ¢dopmy Ilepmoandeckoi
CUCTEMBbl XMMHUYECKHX DJIEMECHTOB: pasiuyarb [OHATHA «IJIaBHasd
noarpynna (A-rpynmna)» u «rnodouynas noarpynna (b-rpynmna)», mainele U
OoJblIME NEPUO/bl, COOTHOCUTH OOO3HAYEHHUs, KOTOpble HMMEITCS B
Ttabnuue «llepmoguveckas cucreMa XuMH4Yeckux snementoB J[. U.
MenneneeBa» ¢ YMUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB



XHMHYECKHX AIIEMEHTOB (COCTaB M 3apsijl sijpa, odllee YHCIO eKTPOHOB
U pacripeielieHue UX 10 JeKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHE 3JIEMEHThI, HEOpraHUYeCKUe BeLIeCTBa,
XMMHUYECKUE peakuuu (M0 4YMclly M COCTaBy YYAaCTBYIOIIMX B peakLuu
BEIIIECTB, MO TEIUIOBOMY 3 PeKTy);

XapaKkTepu3oBaTh (OMKUChIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEILECTB
PasIMYHbIX KJIACCOB, MOATBEPIK/Aas ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOLIUX XUMUYECKUX PEaKLUM;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKAHWUS XUMHWYECKMX TMpeBpalieHud B
PasIMYHbIX YCIOBUAX;

BHIYUCIIATE OTHOCUTEIILHYIO MOJIEKYJISIDHYI0O M MOJIAPHYIO  Macchl
BELECTB, MAcCOBYIO JIOJIIO XMMUYECKOrO »3jeMeHTa [0 QopmyJe
COEMHEHHS, MAaCCOBYIO JIOJIIO BEIleCTBa B pacTBOpE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMUUECKOH peaKLIH;

IPUMEHATH OCHOBHbBIE OTEPaLMi MBICIUTENLHOU AEATEIbHOCTH — aHalu3
U CUHTE3, CpaBHeHMe, 0000IleHHe, CHCTEeMaTHU3alluIo, KiaccH(pHKaLUIO,
BbISIBJIEHWE NMPUYMHHO--CIIE[ICTBEHHBIX CBSI3€l — JJIsl M3y4YeHMs CBOMCTB
BEIIECTB M XUMHUYECKMX peakiiil, eCTeCTBEHHO-HAay4YHble METOIbI
MO3HaHWsA — HaOJIOJCHUE, H3MEpPEHHE, MOJIC/IHUPOBAHHUE, IKCIEPUMEHT
(peanbHbII U MBICIEHHBIN);

cJle[loBaTh  MpaBuJiaM  MOJb30BAHUS  XMMUYECKOM  Mocyaod W
nmabopaTopHbIM 00OpyZOBaHMEM, a TakKe MpaBuiaM oOpalleHus c
BEIIeCTBAMM B COOTBETCTBUM C WHCTPYKIMSAMHU TIO BBIMOJHEHHIO
71a00paTOPHBIX XUMHYECKUX OIBITOB [0 IMOJYYEHHIO M CcOOUpaHHIo
ra3o00pa3HbIX BeIECTB (BOAOPOAAa W KHCIOPOZa), MPHIOTOBICHHIO
PacTBOPOB C ONpeeIEHHON MacCOBOM [10Jieil PacTBOPEHHOIO BEILECTBa,
IUIAHUPOBaTh M TPOBOAUTH  XMMHUYECKHE  IKCIEPUMEHTHI O
pacro3HaBaHUIO PaCTBOPOB ILEJIOYEH U KHUCIIOT ¢ MOMOILBIO HHIHKATOPOB
(rakmyc, peHondransent, METHIOPAHK U IpyTUe).

K xoHIly 00yyeHus B 9 kiacce npejMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHe
JOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTD y 00YHAIOIINXCS yMEHUH:

pacKkpbIBaTh CMbBIC OCHOBHBIX XMUMHUYECKHUX TIOHATHN: XUMHUYECKUI
JJIEMEHT, aTOM, MOJIEKYyJla, MOH, KaTWOH, aHHUOH, IPOCTOE BELIECTBO,
CJIOKHOE BELIECTBO, BaJEHTHOCTb, 3JEKTPOOTPHLIATEILHOCTD, CTElEHb
OKHCJIEHHUS, XUMHUYEeCKasl peakLusi, XMMUYEecKas CBsi3b, TEIUIOBOM 3 deKT
peakuuy,  MOJb, MOJSAPHBIA  00BEM,  pacTBOp,  IJIEKTPOJIMTHI,
HEIIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAsd JUCCONMAINs, pPEaKIMM HWOHHOTO
oOMeHa, KaTajgu3aTop, XHMHYeCKOe paBHOBecHe, OOpaTUMble U



HeoOpaTHMbIe peaKUUH, OKHUCIHUTE/IbHO-BOCCTAHOBUTEIbHbBIC pEaKIny,
OKHMCIIUTEIb,  BOCCTAHOBHUTENIb,  OKHCI€HHE W  BOCCTAHOBJICHHE,
AIOTPOINHs, aM(pOTEPHOCTb, XUMHUYECKas CBs3b (KOBaJleHTHas, MOHHa,
MeTa/lIM4ecKas), KpucTauinuyeckas pellérka, KOopposusi MeTallloB,
CTJIaBbl, CKOPOCTb XHWMHUECKOW peakluH, TNpeAeiabHO HOoMycTuMast
KoHueHTpauus [T/1K BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX [OHATHH WU
HPUMEHATH 3TH NOHSATHS IIPU ONUCAHUK BELIECTB U UX [IPEBPALLEHUIA;
UCTIONIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY [JI COCTaBIeHUS (OpMyI
BEIIECTB ¥ YpaBHEHUN XUMUYECKUX PEeaKIHii;

OIpeeIATh BaJIEeHTHOCTb M CTEIEeHb OKMCICHH XUMUYECKHX DJIEMEHTOB B
COEJMHEHHUSX Pa3IUYHOrO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K
olnpesie/EHHOMY KJlaccy coeiMHEeHUH 1o ¢dopMysiaM, BHUJ XUMHUYECKOH
CB3UM (KOBaJeHTHas, MOHHAas, MeTa/llMueckasi) B HEOPraHWYEeCKHUX
COCJIMHCHMSX, 3apsA]d MOHA MO XUMHUYECKOW (opMylie, XapakTep cpelbl B
BOJIHBIX pacTBOpax HEOPraHUYECKUX COeJMHEHHH, THIl KpUCTAUIMYeCKOH
PeLIETKH KOHKPETHOI'O BEILECTBA;

packpbiBath cmbica [lepuonnueckoro sakona JI. WM. MengeneeBa u
JIEMOHCTPHPOBaTh €ro TOHMMaHHWe: OIMCHIBaTh M XapaKTeph30BaTh
TabauyHyro Qopmy Ilepuoauueckoid cUcTeMbl XMMUYECKHX JIEMEHTOB:
pasiuyath [OHATUS «raBHas MoArpynna (A-rpymma)» M «mnodoyHas
noarpynna (b-rpynna)», Manbie M OoJibliMe [EPUOAbl, COOTHOCHTbH
o003Ha4YeHHs, KOTOpble UMEIOTCs B MepuoauvecKko Tabnuie, c
YUCAOBBIMK  XapaKTepUCTHKAMH  CTPOEHHMS  aTOMOB  XMMHUYECKHX
5JEMEHTOB (COCTaB M 3aps) sAjpa, OOllee YHMCIO DIEKTPOHOB H
pacrpelielieHde HX [0 3JIEKTPOHHBIM  CJIOSM), OOBACHATH oOLIHe
3aKOHOMEPHOCTU B W3MEHEHMM CBOMCTB 3JI€MEHTOB M MX COEIMHEHUM B
npeAenax MajablX MEPHOAOB U TTIaBHBIX MOJATPYI ¢ YUETOM CTPOEHUS MX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE 3JIEMEHThI, HEOPraHUYECKUE BelllecTBa,
XUMUYECKUE peakUuuH (MO YMCIly M COCTaBYy YYacTBYIOIIUMX B peakluu
BEILIECTB, 10 TeIJIOBOMY 3((eKTy, M0 MU3MEHEHHUIO CTeleHerd OKMCIIEHUS
XMUMHUYECKUX 3JE€MEHTOB);

XapaKTepu3oBaTh (OMKCHIBaTh) OOIIME MU CrHeLHUPUUYCCKHE XUMHYCCKUE
CBOMCTBA IMPOCTBHIX M CIIOKHBIX BEIIECTB, MOATBEpAIas ONUCaHUe
pUMepaMi MOJIEKYJSIPHBIX M HMOHHbIX YpaBHEHMH COOTBETCTBYIOLLMX
XMMHUYECKUX PEeaKIUii;

COCTAaBIATh YpaBHEHHS SICKTPOJUTHYECKOW TUCCOIMAIIMK  KUCIOT,
1eJ104ed H CoJIeH, MOJIHbIe U COKPaIEHHbIE YpaBHEHHUs peaKlHid HOHHOTO



oOMCHa, YpaBHEHHs peakUWi, TMOJATBEPKIAOMINX CYLICCTBOBAHHE
IeHeTHYECKOU CBA3M MKy BEIECTBAMH PasIMYHbIX KJIacCOB;
pacKpbiBaTh CYUIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTE/IBHBIX —peaKLuii
MOCPEICTBOM COCTaBJIEHUS JIEKTPOHHOTO OaiaHca 3TUX peaKIyii;
MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOJKHOCTH TPOTEKaHHs XUMHYECKUX TIpEBpallleHUi B pa3IHyHbIX
YCIIOBHUSIX;

BBIYMCIIAITE  OTHOCHUTEbHYIO MOJIEKYJSIPHYIO M MOJSPHYIO  Macchl
BEIIIECTB, MAacCOBYIO JOII0 XHMUYECKOro »SJeMeHTa Mo QopMmyie
COeTMHEHNS, MaCCOBYIO JIONIO BEMIECTBA B PACTBOPE, TIPOBOANTH PacHETHI
M0 ypaBHEHHIO XHMHUYECKOHN peaKiHu;

coOmoaTe  MpaBWia  IOJB30BaHMA ~ XMMHYECKOW  MOCcyloil U
JabopaTopHbIM  0OOpYy/IOBaHMEM, a TaKXke [paBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBMH C WHCTPYKIMSIMH TIO BBITOTHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB [0 TMOJYYCHHIO W COOMpPaHHIO
ra3000pa3HbIX BELECTB (aMMHaKa M YIJIEKHUCIIOro rasa);

MPOBOAUTHL  peaklMH, T[OJATBEepKAalole  KaueCTBEHHBIM  cocTaB
Pa3MYHBIX BELIECTB: Paclio3HaBaTh OMBITHBIM IyTEM XJIOpHUA-, OpoMHUI-,
Hoaua-, KapOoHaT-, ¢ocdar-, CHIUKaT-, Cynb(ar-, THAPOKCHA-HOHEI,
KaTHOHbl aMMOHMS M WOHBI M3YUCHHBIX METaJJIOB, NPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpax HEOPraHMYECKHX BEIECTB;

IPUMEHATH OCHOBHbIE OINEPaLMK MBICIUTENbHON JeSTEIbHOCTH — aHallu3
W CHHTe3, cpaBHeHHe, 0000IIeHHe, CHCTeMaTH3aluio, BBIABICHHE
MPUYMHHO-CIENICTBEHHBIX CBA3EH — AN W3YYeHHs CBOICTB BEIIECTB M
XUMHYECKHX peaklMH, ecCTeCTBEHHO-HAay4yHble MeTO/bl TO3HaHHA —
HaOIll0/IeHne, U3MepeHHe, MOJIEIMPOBAHUE, JKCIIEPUMEHT (pealibHblil H
MBICJIEHHBIN ).



TEMATHYECKOE IVNIAHUPOBAHUE

8 KUIACC
KosnuecrBo 4acos
Ne HaumenoBaHue pa3eioB u
KonTpoabubie
n/n TeM NPOrpamMmal Bcero
padoTeI
Paznen 1.IlepBoHauaibHbIe XHMHYECKHE TIOHATHSA
XUMHUsL — BakHas 001acTh
11 €CTECTBO3HAHHUSA H 5
’ [paKTHYeCKOii JesTeIbHOCTH
yelloBeKa
BemiecTBa i XuMHUYecKHe
1.2 15 1
peakuHu
Hroro no pasjeiny 20

Paznen 2.BakueHue NpeacTABHTEIH HEOPraHHYECKHX BEILECTB

Bosznyx. Kucinopoz. [Tonsarne

2.1 6
00 okcHmax
29 Bonopon.IlonsAtie o kuciaoTax g
’ U coJiaX
53 Boaa. PactBopsl. [Toustue 00 5 |
’ OCHOBaHHUAX
OCHOBHEIE KJ1ACChI
24 . 11 |
HEOPraHHYECKUX COSTUHEHUN
Hroro no pasjeiny 30

IpakTHyeckue
padoTsl

InekTpoHubie (HHppPoOBHIE)
00pa3oBaTe/IbHbIE PECYPChI

bubnuoreka IIOK
https://m.edsoo.ru/7f41837¢

bubmuoteka [JOK
https://m.edsoo.ru/7f41837¢

bubmuorteka ITOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoteka IIOK
https://m.edsoo.ru/7f41837¢

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

Paznen 3.1lepnoanyecknii 3axon u Ilepnoaudeckan cucrema xumuyeckux 3aemenTos /. U. Menneaeesa. CTpoenne atomos.
Xumugeckas cBsa3b. OKHCIHTEIBHO-BOCCTAHOBHTEIBHEIE PeAKIHH



[Teproueckuit 3aK0H U
HepnoanCCKas CHCTEMAa

2l 7
XUMHUCCKHX 3J1eMeHToB [1. M.
Men/ieiie-ea. CTpoeHue aTomMa
Xumuueckas CBsi3b.

3.2 OKHCcIUTENBHO- 8
BOCCTAHOBHTENIbHEIE PEAKIIHU

Htoro no pasaeny 15
PesepBHOE BpeMd 3
OBHIEE KOJIMYECTBO YACOB I1O 68

ITPOI'PAMME

bubmuoteka [IOK
https://m.edsoo.ru/7f41837¢

bubmoreka IHOK
https://m.edsoo.ru/7f41837¢

bubmmoreka ITOK
https://m.edsoo.ru/7f41837¢

bubnuoteka ITOK
https://m.edsoo.ru/7f41837¢




9 KJIACC

Koaunuecrso yacos

HaunmenoBanue pasaeaoB H TeM

Ne n/n
IpPOrpamMMsl Bceero
Pa3znen 1.BemiecTBo 4 XHMHYECKHE PeAKLHH
11 [ToBrOpenue u yray0ieHue 3HAaHUI 5
' OCHOBHBIX pasJieloB Kypcea 8 Kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 1
peaKIui
13 DAeKTpoINTHYECKAsA IHCCOLUAITHS. g
’ XHUMHYeCKUe peakliii B PacTBOPax
Htoro no pasaeny 17
Paznen 2.HemeTanabl B HX COeJHHEHHS
21 OO6mas xapakTepUCTHKA XUMHYECKHX 4
' aneMenToB VIIA-rpyniel. I'aloreHsl
OO0mias XapaKTepUCTUKA XUMHUYECKUX
22 aneMeHToB VIA-rpyniel. Cepa u e 6
COe/IMHEHUs
OO0mias XxapaKTepUCTHKA XHMHHYECKHUX
23 3eMeHTOB VA-rpynmel. A30T, pocdop U UX 7

COC/IUMHCHHS

OO61mas XapaKTepUCTHKA XHMHUYECKHX
24 aseMeHToB IVA-rpymiel Yriepoa u 8
KPEMHHH H MX COEHHEHHs

Hroro no paszaeny 25

KonTpoaensie
padoTshl

IIpakTHYecKHe
padoTsbl

DIeKTPOHHbIE
(undposrie)
olpa3oBare/ibHbIe

pecypcbl

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

bubnmuoreka 1JOK
https://m.edsoo.ru/7f41a636

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

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

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

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

bubmotexa 1TOK
https://m.edsoo.ru/7f41a636




Pazaen 3.Meranabl 1 HX COeTHHEHHANA

3.1 OO01He cBoOiicTBA METAILIIOB

32 BaxxHeHnse MeTaIbl H HX COSTHHEHHSA

Hroro no pasaeny
Paznen 4. Xnumus n oxkpyxRaomas cpeaa

4.1 BemtectBa n MaTepHalbl B )KH3HU UEIIOBEKa
HUtoro no pasaery

Pc3chH06 BpEMA

OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

16

20

68

bubmuoreka IIOK
https://m.edsoo.ru/7f41a636
bubmuoreka [TOK
https://m.edsoo.ru/7f41a636

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

bubmuorexa IIOK
htips://m edsoo.ru/7f41a636







INOYPOYHOE IVIAHUPOBAHUE
8 KJIACC

Ne

T
o/ emMa ypoka

[IpeaMeT XUMHUA. POJIb XUMHH B KH3HH
4esoBeka. Tea U BellecTsa

IIpeamer XuMuH. Polib XUMHH B JKH3HU

yesoBeka. Tema v BellecTra
IToHATHE O METOHAX MO3HAHHA B XUMHH

[TpakTyeckas pabora Ne 1 «[Tpasuia
paboThl B 1abopaTopru U NPUEMBI
oOpareHus ¢ 1adopaTopHbLIM
obopygoBaHHEM»

Yucteie BentectBa u cMecu. Criocobsl
pasjie/ieHHs cMece

[Ipaktiueckas pabora Ne 2
«Paznenenue cMecell (Ha mpuMepe
OUUCTKH II0BAPEHHOM COJIH)»

ATOMEI H MOJICKYJIbI

XUMHYECKHE 3JIeMEHTRI. 3HAKH
(CUMBOJIBI) XUMHUYECKHX JIEMEHTOB

HpOCTbIC H CIIOKHBIC BCIICCTBA

KoanyecTso 4acos

K
Beero OHTPOJIbHbIE

paboTel

1

|

1

1

]

1

1

1

1

IIpakTuyeckne
padoThl

Jara

H3yYeHHS

JJ1eKTPOHHBIE
uudposbIe
o0pa3oBaTeabHbIE

pecypchbl

bubmmotexa 1JOK
https://m.edsoo.ru/ff)d210¢

bubmnoreka 11OK
https://m.edsoo.ru/ff0d210c

bubanorexa [JOK
https://m.edsoo.ru/ff0d227e

bubmmotexa 1{OK
https://m.edsoo.ru/ff0d23dc

bubnunoreka [HOK
https://m.edsoo.ru/ff0d26¢ca

bubnuoteka [JOK
https://m.edsoo.ru/ff0d28c8

butinoreka [IOK
https://m.edsoo.ruw/ff0d2a6¢
Bubamoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubnnoteka [JOK
https://m.edsoo.ru/ffd2at6e




10

11

12

13

14

15

16

17

18

19

20

21

ATOMHO-MOJIEKYJIIPHOE YUCHHE

3aKOH IOCTOSHCTBA COCTABa BEIIECTB.
Xumuueckas popmyna. BaneHTHOCTh
aTOMOB XHMHYECKHUX 3JICMCHTOB
OrHocHTENIbHAA aTOMHasA Macca.
OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca
MaccoBast 10151 XUMHYECKOTO
2JIEMEHTA B COeIMHEHHH

KomuuecTBo BemecTrBa. Molib.
MousipHas macca

Du3nYecKue 1 XHMUYecKHe sBICHHUS.
XumMudecKkas peaxius

[Tpr3Haku u ycinoBus NpoTeKaHus
XMMHYECKUX peaKIui

3aKOH COXpaHEHHsI MacChl BEILIECTB.
XUMHYecKHe ypaBHeHUA

BLIMHCIIEHHS KOIMYECTBA, MAacChl
BEIllECTBA M0 YPABHECHUAM XUMHYECKUX
peakumit

Knaccndukaiys XuMUIeCKHX peakIuit
(coeMHeHH s, pa3JIOKeHHS,
3aMereHns, ooOMeHa)

M. B. JIoMOHOCOB — Y4EHBII~
sHIHKIoneaucT. O6001meHne 1
CHCTEMAaTH3aIlHs 3HAHH
Konrponsnas padora Nel no Teme
«BemlecTBa 1 XMMHUYECKHE peaKumn

bubimoreka [TOK
https://m.edsoo.ru/ff0d2d50

butmnoteka [TOK
https://m.edsoo.ru/ffd2eae

Bubmotexa ITOK

https://m.edsoo.ru/ff0d323c¢

butGinoreka [JOK
https://m.edsoo.ru/ff0d350¢c

bubmotexa 1JOK
https://m.edsoo.ru/ff0d5230

bubnmnoteka [JOK
https://m.edsoo.ru/ff0d37fa

buGnuorexa ITOK
https://m.edsoo.ru/ff0d3al6

butmoreka ITOK
https://m.edsoo.ru/ff0d3b¥8

bubnnotreka [HOK
https://m.edsoo.ru/ff0d5708

bubinoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmnorexa IJOK
https://m.edsoo.ru/f0d40c4

butnnoreka ITOK
https://m.edsoo.ru/f0d4290




22

23

24

25

26

27

28

29

30

31

32

Bosnyx — cmech rasos. Cocras
Bo3ayxa. Kicnopog — snemedT u
npocroe peniecTso. O30H
duzHUecKHe U XMMHYECKHE CBOMCTRA
KMCJIOpOo/1a (peaKiMu OKHUCIEHHUS,
ropenue). [Touarue 00 okcugax

CriocoObl IMOJTy4eHHs! KHCI0po/ia B
1abopaTopHH M TPOMBIIIICHHOCTH.
[IpuMeHeHUEe KHCIIOPOja

TennoBoii apdext xumugeckoi
peaKkluy, IOHATHE O
TCPMOXHMHYCCKOM YPaBHCHHH, 5K30- H
SHJOTEPMUYECKHX peaKIusIX

TormBo (HeTh, Yrolib U METaH).
3arpsA3HeHMe BO3/1yXa, CIIOCOOLI ero
IpeIOTBPalIEHNA

[Ipaktnyeckas padora Ne 3 o teme
«ITonyyenue U cobupanue KUCIOPO/ia,
H3Y4YECHHE €ro CBOHCTBY

Bomopoj — 2JI€MeHT H IIpoCcToe
BellecTBO. Haxoxkaenne B npupoae

du3nuecKkrue 1 XUMHUSCKHE CBOMCTBA
BoJopoa. [IpuMeHenne Bojiopoa

Ilonarre o KHCIOTaX U COJISIX

Cnoco0bl 110J1y4eHus Bolopojia B
nabopartopuu

ITpakTHyeckas padoTta Ne 4 110 Teme

bubnuoreka ITOK
https://m_edsoo.ru/ffd448e

butnnoreka 1HOK

butmnoteka ITOK
https://m.edsoo.ru/fi0d497a

butmnoteka 1JOK
https://m.edsoo.ru/ff0d4790

bubnuoteka [TOK
https://m.edsoo.ru/ff0d4cda

bubmuoteka 11OK
https://m.edsoo.ru/ff0d4ac2

bubmnoteka 11OK
https://m.edsoo.ru/ff0d4dd0

bubanoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubtimorexka ITOK
https://m.edsoo.ru/ff0d50d2

bubnunoreka [HOK
https://m.edsoo.ru/ff0d4dd0

butmmoteka IJOK




34

35

36

37

38

39

40

41

42

«[Tonyuenne n cobupanue Bojlopoa,
U3yUEHHE ero CBOHCTBY

MomnspHblii 00bEM ra3oB. 3aKoH
Asorajpo

Brruncinenns o0néMa, KoJIHYECTBA
BEIL[ECTBA I'a3a 10 €ro U3BECTHOMY
KOJIMYECTBY BelllecTBa WIH 00BEMY
Brruncnenus o0bEMOB razos 1o
YpaBHEHHIO peakIMH Ha OCHOBE 3aKOHa
00BEMHBIX OTHOLIEHHUH ra30B
duznyecKkre U XUMHYIECKHE CBOKMCTRA
BO,TbI

CoctaB ocHoBaHHMii. [TonsaTHe 06
HHIRKaTOpax

Bopa Kak pacTBOpHUTEIIb. HacelieHHuble
M HEHACBIIIECHHBIC pacTBOPBI. MaccoBas
A0JI1 BEILECTBA B pacTBOpE

[TpakTuyeckas padora Ne 5 o teme
«I[IpuroroBiienne pacTBOPOB €
onpezienEHHOM MaccoBoi jlonei
PacTBOPEHHOTO BEIIECTBA»
KonTpospHas padora Ne2 o Teme
«Kucnopo. Bogopoa. Bona»
Okcujibl: cocTaB, KiaccH(puKalus,
HOMEHKJIaTypa

[Tonyuenue 1 XUMHUYECKHE CBONCTRA

KHCJIOTHBIX, OCHOBHBIX H aM(I)DTethIX
OKCHIOB

https://m.edsoo.ru/ff0d4£42

Butnnoreka IHOK
https://m.edsoo.ru/ff0d542¢

bubnmnoteka [JOK
https://m.edsoo.ru/f0d55a0

butiuoreka ITOK
https://m.edsoo.ru/ff0d5708

bubnunoreka [HOK
https://m.edsoo.ru/ff0d587a

bubnnoteka IJOK
https://m.edsoo.ru/ff0d59¢2

butmoteka ITOK
https://m.cdsoo.ru/ff0d5b40

bubnuoreka ITOK
https://m.edsoo.ru/ff0d5eba

butnnoreka 1HOK
https://m.edsoo.ru/ff0d6342

bubanotexa [JOK
https://m.edsoo.ru/fl0d664e

bubnuoreka ITOK
https://m_ edsoo.ru/ff0d664e




43

44

45

46

47

48

49

50

51

32

OcHOBaHUsA: COCTaB, KllaccH(UKaIms,
HOMGHKﬂaTypa
IIOHYQEHHBIIXHMHQCCKHCCBO&CTB&
OCHOBaHHH

Kucnorsl: coctas, KiaccupuKaIims,
HOMEHKJIaTypa

[Tonyuenne 1 XMMHYECKHE CBOICTBA
KHCJIIOT

Conu (cpeiHHE): HOMEHKIIATYpa,
CIOCOObI NOJIY4eHHs, XHMHUYECKHE
CBOMCTBA

[Tpaktrgeckas pabora Ne 6. PerieHne
IKCIEPUMEHTAIBHBIX 3a/ay 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHHYECKUX
COeIMHEHMIT»

I'eHeTnyeckas cBA3b MEXKIY KJIaccamMu
HEOPraHUYeCcKUX COeIUHEHHI

O06001IeHNEe H cCHCTEMATH3alHS 3HAHUH

KonTposibHas padora Ne3 ro teme
"OcHOBHBIE KIacchl HEOPTAHHYECKHUX
coeaHeHUi"

ITepBbie MONBITKK KiaccuuKaium
XHMHUYECKHX d7IeMeHToB. [loHaTHe o
rpyIax cXoJlHbIX IEMCHTOB
[Tepuoaudeckuii 3aK0H H
[Tepuoanyeckast cucreMa XUMHYECKUX
anemenToB . M. MenjeneeBa

butimorexka ITOK
https://m.edsoo.ru/ff0d67ca

Butnnoreka IHOK
https://m.edsoo.ru/ff0d67ca

bubnmnoteka [JOK
https://m.edsoo.ru/f0dfee2

butnuorexa ITOK
https://m.edsoo.ru/ff0dfee2

bubmotreka [JOK
https://m.edsoo.ru/00ad9474

bubnnoteka IJOK
https://m.edsoo.ru/00ad9b7¢c

Bbubnnoteka [HOK
https://m.edsoo.ru/00ad9%a50

butmnoreka ITOK
https://m.edsoo.ru/00ad9cb2

butiuorexka ITOK
https://m.edsoo.ru/00ad9%1a

Bubmotexa 1TOK
https://m_ edsoo.ru/00ad9ffa

butmorexa ITOK
https://m.edsoo.ru/00adas2¢




54

55

56

3

58

59

60

61

62

63

64

65

[Tepuonsl, rpynnsl, MOArPyNIIL]

Ctpoenue atomoB. CocTaR aTOMHbBIX
sanep. Uzotomnet

CTpoeHHE 3/IeKTPOHHBIX 0001049eK
aToMoB 3JieMeHToB lleproandeckoi
cucremsl [1. 1. Menneneena
XapakTepHCcTHKA XHMHYECKOIO
3JIEMEHTA TI0 er'0 MMOJIOKEHUIO B
ITepuonmieckoii cucteme . 1.
Menpeneesa

3HaueHue Hepnonnqecmro 3aKOHa 14

pa3BUTHA HayKH U npakTuku. /1. U.
MeHnneneeB — y4EHBIi, 1e1aror 1
rpakJIaHuH
DIIEKTPOOTPHULIATE/IBHOCTh AaTOMOB
XUMHYECKHUX JIEMEHTOB

HMoHHas XuMHU4ecKas CBA3b

KoBanenrnas nmojaAapHasd XHMHYCCKaA
CBA3b

KoBanenrnas HEMOIpHad XUMHYCCKasA
CBA3b

Crenenb OKHCICHHSA

OKHCIIMTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkuun

OKHCIIUTEIA U BOCCTAHOBUTEIH

bubimoreka [TOK
https://m.edsoo.ru/00ada52c

butnuorexka IJOK
https://m.edsoo.ru/00ada342

Bbubnnoteka [HOK
https://m.edsoo.ru/00ada6bc

bubnnoTteka [JOK
https://m.edsoo.ru/00ada824

bubmuoreka 11JOK
https://m.edsoo.ru/00ada96e

butmoreka [TOK
https://m.edsoo.ru/00adaab®

bubnnoTteka [JOK
https://m.edsoo.ru/00adac34
bubmnoteka 11OK
https://m.edsoo.ru/00adaab8

bubanoreka [IOK
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

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

butmoteka 1HOK




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

66 Kontponsnas padorta Ne4 o Teme | i | i | | | bubnmoreka 1HHOK
«Ctpoenne atoma. XnuMnayeckas CBA3b» _ _ - https://m.edsoo.ru/00adb486
67 PesepBubiii ypok. O6o0nienmne n l bubnuorexa [JOK
CHCTEMATH3aI A 3HaHHH _ _ _ _ _ https://m.edsoo.ru/00adb33¢c
68 PesepBHblii ypok. O6obnienue u | bubnuoteka LIOK
CHCTEMAaTH3aIUA 3HaHHH https://m.edsoo.ru/00ad9cb2
69 PezepBusliil ypok. O6o0mnienue u | | | | | | butGnnoreka [IOK
CHCTeMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 10 | 5 | . | .

I[MTPOI'PAMME



9 KJIACC

Koanuecrso yacos JNeKTPOHHBIE
No Jara ungposbIe
Tema ypoxa Kontpoasusie IIpakTnueckne
n/n Bcero H3y4eHHus1 00pa3oBaTe/bHbIE
padoTel padoThbl
pecypchl
[lepunonnuecknii 3aKoH.
Ilepuonmyeckas cucrema 1 bubmorexa [JOK
XUMuYecKkHuX emenToB 1. H. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MEHEHHH
butmuoreka ITOK

CBOHCTB XMMHYCCKHX 3JIICMCHTOB 1 . .
https://m.edsoo.ru/00adb6b6

NEepBhIX TPEX MEPHOI0B

Knaccndukanust 1 HoMeHKIIaTYpa bubnuoreka ITOK

HEOPraHUYECKHUX BEIIECTB ! https://m.edsoo.ru/00adb7¢2
Buibl XUMHUYECKOH CBA3U U THITHI 1 butimoreka LJOK
KpHCTAITHYECKHX PENIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel mo Teme

«IToBTOpeHue u yriayoieHue sHaHUH 1 1

OCHOBHBIX pa3/ielIoB Kypca 8 K1acca»

Knaccudukamis XuMHIecKUX | bubnnoreka 1HOK
peaKiuii 10 pasIMYHbIM IPH3HaKaM https://m.edsoo.ru/00adbcb0

Ilousatue o CKOPOCTH XUMHYCCKOH
peaxkiHu. ITonsTHe 0 rOMOTE€HHBIX U 1
IE€TEPOTreHHBIX peaKilHsiX

bubnnoTteka [JOK
https://m.edsoo.ru/00adbe9a

TToHsATHE O XHMUYECKOM PaBHOBECHH.
dakTophl, BIHAOIIHMC Ha CKOPOCTh |
XHMUYECKON peakiiii 1 HOJIoKEHHE

bubtinoreka IJOK
https://m.edsoo.ru/00adc2 8¢




10

11

12

15

16

L/

18

19

XHMHYECKOT 0 paBHOBECHS
OKHCIIUTENbHO-BOCCTAHOBHUTEIIBHEIE
peakuuu

TeopHst IEKTPOIUTHYECKOMN
guccoranuy. CHIbHLBIE B cnadblie
SJIEKTPOIMTEL

WonHble ypaBHeHHS peakiHil

XUMHUYECKHE CBOHCTBA KUCIIOT U
OCHOBaHHH B CBETE MPE/CTaBICHHH

00 BHGKTPOHHTH‘JGCKOFI AHCCONHalHH

XHUMHYECKHe CBOHCTBA collell B cBeTe
npencTaBIeHni 00
HAEKTPOIUTHHECKOH AUCCOLHALINH

ITonaTue o ruaponuse cosnel

O00011IeHHe H CHCTEMATH3aIH A
3HaHMI

[IpakTnyeckas pabora Ne .
«PerieHune sKcriepuMeHTaIbHbIX
3aJ1a4»

KonTposbHas pabora Ne2 1o reme
«DNEKTPOTUTHYECKAs THCCOLINAIIHS.
XHUMUYECKHE peakiliH B pacTBoOpax»

OO1mias XapakTepUCTHKA TaJIOTEeHOB.
XHUMHMYECKHE CBOHCTBA Ha IIpUMEpe
XJiopa

Xnoposojopoj. ColisHasg KHCAOTA,

bubnuoteka [JOK
https://m.edsoo.ru/00adcade

bubnuoreka [JOK
https://m.edsoo.ru/00adcd68

bubmmoteka [TOK
https://m.edsoo.ru/00add448

Bbubnnoreka ITOK
htips://m.edsoo.ru/00add5d8

bubmnoTeka IJOK
https://m.cdsoo.ru/00add8b2

bubnuoteka [JOK
https://m.edsoo.ru/00add9d4

butmotexa 1JOK
https://m.edsoo.ru/00addd 12 _

bubmuoreka IJOK
https://m.edsoo.ru/00addbfa

Bubnnoreka ITOK
https://m.edsoo.ru/00addec

But6mmoreka ITOK
https://m.edsoo.ru/00addfe2

bubnrnoteka [JOK



20

21

22

23

24

25

26

2

28

XUMHYECKHE CBOMCTRA, IMOITYYEHHE,
NpHUMEHEHHE

IIpakTuyeckas pabora Ne 2 o reme
«Iloydenue coysAHON KHCIOTHI,
n3yyeHHe e€ CBOHCTB»

Beraucnenus 1o YpaBHCHHAM
XHMHYECKHX pea}cuﬂﬁ, €CJIH OJIHH U3
PE€arcHToOB JaH B HU30BITKE

OO01m1as XapakTepUCTHKA SJIEMEHTOB
VIA-rpynmsl

ANTOTPONHBIE MOTU(DUKAIINN CEPHI.
HaxoxaeHue cepel H €€ cOeTMHEHUN
B MIpHpojie. XUMHYECKHE CBOHCTBRA
cepbl

CepoBoJ10poji, CTPOEHHE,
(u3uecKne 1 XMMHYECKHUE CBOMCTBA
Oxkcupl cepbl. CepHas KHCIIOTA,
(pU3HYeCKHE U XUMHYECKUE CBOMCTBa,
NpUMEHEHHE

XuMHUUYeCcKHe peaxkiuu, Jexaliue B
OCHOBE IPOMBILIJIEHHOTO cllocoba
MMOJTy4YCHHA cepﬁoﬁ KHCJIOTEL
XHMHYECKOE 3arpAa3HCHHC
Opr}I{aIOHIBf"I cpedbl COCAHHCHHAMHA
cepsl

BbrunciieHre MaccoBOM JIOJIM BBIXO/1a
NPOJYKTa peaKkiuu

OO0m1as XapakTepUCTHKA 3JICMCHTOB

https://m.edsoo.ru/00ade 104 .

bubnunoreka [HOK
https://m.edsoo.ru/00ade348

bubmmoteka [JOK
https://m.edsoo.ru/00ade4 88

bubnuoreka ITOK
htips://m_edsoo.ru/00ade64a

butmoteka IJOK
https://m.cdsoo.ru/00adc64a

bubtimorexka ITOK
https://m.edsoo.ru/00ade802

bubmnotreka [HOK
https://m.edsoo.ru/00adea28

bubanoreka [IOK
https://m.edsoo.ru/00adec8a

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

bubtnuoreka [HOK



29

30

31

32

33

34

36

VA-rpynnsl. A30T, paclipocTpaHEHHE

B IIpUpoje, pu3ndeckue u
XUMHUYECKHE CBOIMCTBa

AMMHUaK, ero GU3NYCCKHE U
XHUMHUYECKHE CBDﬁCTBa, NOJIYyHECHHE H
IIpUMCHCHHE

IMpakTHueckas padora Ne 3 110 Teme
«Ilonyuenne aMvMHaKa, H3y4eHHE €T0
CBOMUCTB»

AzoTHas Kucnora, eé pusnyeckne u
XMMHYECKHE CBOHCTBA

Hcnonb3oBaHne HUTPATOB U COJICH
aMMOHUS B KQUueCTBE MUHEPAIbHBIX
yao0peHuii. Xumudeckoe
3arpA3HeHne OKpYyKarollel cpejibl
COEIMHEHUAMH a30Ta

docdop. Oken hocdopa (V) u
(pochopHas Kuciora, puznyeckre 1
XHMHYECKHE CBOICTBa, IOJIy4YCHHE

Hcnonb3oBanue (ocpatos B
KavyecTBe MHUHEPAIbHBIX yI00peHuil.
3arps3HeHUe IPUPOJIHON CpeIbl
(pocharamu

Vrnepos, pacripocTpaneHue B
npupojie, PU3NUecKue U XUMUYECKHE
CBOHCTBa

OKcH/1bl yriepoja, ux (pu3HyecKue u
XHMHYECKHE CBOICTBA.

https://m.edsoo.ru/00adeca6

butnnoreka 1HOK
https://m.edsoo.ru/00adf004

butmnoteka ITOK
https://m.edsoo.ru/00adf180

butiuorexka IJOK
https://m.edsoo.ru/00adf306

bubnmoreka 1HOK
https://m.edsoo.ru/00adf518

bubmuoteka 11OK
https://m.edsoo.ru/00adf68a

bubnuoreka [JOK
https://m.edsoo.ru/00adfc20

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

bubnnoTteka [JOK
https://m.edsoo.ru/00adfebe




DKoslorudeckre mpodiemsl,
CBSI3aHHBIE ¢ OKCUIOM yriepoza (IV)

bubmuoreka [HOK

VYronpHas KHCIOTa H €€ coli 1 :
https://m.edsoo.ru/00ac006¢

IIpakTuueckas padora Ne 4 o Teme

"[lonydyeHne yriieKucioro rasa. 1 1 bubmorexa [JOK
KavecTBeHHas peaxius Ha kapOoHar- https://m.edsoo.ru/00ae027¢
HoH"
ITepBoHayallbHBIE TOHATUS 00

butmorexa ITOK

OpPraHUYECKUX BEIIECTBAX KaK O 1
https://m.edsoo.ru/00ae054¢

COCJMHCHUAX Yyriepoia

bubnuorexa IJOK

Kpemnuii v ero coeinHeHus 1
https://m.edsoo.ru/00ac080a

IMpakTnyeckas pabora Ne 5. Penienue

JKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME 1 1 bubmorexa LHJOK
«Baskneiime HEMETaIIIBI U UX https://m.edsoo.ru/00ac0bf2
COCTHHEHUA»
Kontponbnas pabora Ne3 1o teme

. bubmoreka [JOK
«Baxkneiine HeMETaJLTbI H HX 1 1

https://m.edsoo.ru/00ac0c18

COC/IMHEHU

OO1mas XxapakTepucTHKa XHMHYECKHX
9IIEMEHTOB — METaJIIOB.
Merammnueckas cBA3b H butnunoteka [TOK

MeTaJUIMYECKas KpucTainyeckas https://m.edsoo.ru/00ae103¢
peinétka. duznyeckue cBOMcCTRa

METaJIJIOB

XHMMHYECKHE CBOHCTBA METALIOB.
DHEeKTPOXUMHYECKUH PsiJT 1
HAIIpsKEHUH MeTalloB

bubmuoTeka 1JOK
https://m.edsoo.ru/00aec1156




45

46

47

48

49

50

51

53

54

56

OO61mHe crocoObl OTyYeHUS
MeTamnoB. CiuiaBel. BEIUHCIEHHS 1O
YPaBHCHUAM XMMHUYCCKHX peakIlHii,
€CJIM OJIUH U3 peareHTOB COJISPHKUT
MIPUMECH

IIUHHTHG(JKOPPOBHH METAJIIOB

[llenouHbie MeTAILIBI

OKCH/IBI U I'HIAPOKCH/IbI HATPHA H
KaJIusa

IllenoyHo3eMEIbHBIC METAIIIEI —
KaJbLIUA 1 MarHui

BaskHeilmne coeIMHEHNs KaJIbLHA

O06o011IeHHe U cCHCTEeMAaTH3aIH A
3HAaHUH

JKEcTKOCTh BOJIBI U CIIOCOOBI €€
yCTpaHEeHUA

ITpakruyeckas padora Ne 6 1o Teme
"KEcTKOCTh BOJIBI U METOJIBI €€
ycTpaHeHud"

AJTIOMAHWH

AmdoTepHble cBOICTBa OKCH/IA U
THAPOKCHIA

Kenezo

bubtimorexka ITOK
https://m.edsoo.ru/00ael 156

bubnuoteka [JOK
https://m.edsoo.ru/00ac 1278
Butnnoreka ITOK
https://m.edsoo.ru/00ac 14b2
butnnoreka 1HOK
https://m.edsoo.ru/00ac 14b2
butmmoreka [1OK
https://m.edsoo.ru/00ael5e8

Butmmoreka ITOK
https://m.edsoo.ru/00ae | 58

bubnnoteka [JOK
https://m.edsoo.ru/00ae 1886

bubtnuoreka 1HOK
https://m.edsoo.ru/00ac l1ae8

butanoreka ITOK
https://m.cdsoo.ru/00ac1c64

bubnnoteka [JOK
https://m.edsoo.ru/00ae1c64

butmnoreka IHOK
https://m.edsoo.ru/00ae 1d86
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58

59

60

61

62

63

64

65

66

67

OKCH/IBI, THJIPOKCH]IBI M COJIH JKelle3a
(IT) u >xeneza (I11)

O00011IeH e H CHCTEMATH3aIH A
3HaHUH

[IpaxTuueckas padota Ne 7. Pentenne
SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe
«BaxkHeHIHe MeTalllIbl K UX
COCIMHEHUM

BbruncieHus mo ypaBHeHUAM
XUMHYECKHX PEaKIiid, €CIIN OfMH 13
peareHTOB JaH B U30BITKE HITH
COJICPYKUT NIpUMecH. BoruncncHus
MAaccOBOH J10JIM BBIXO/1a TIPOJYKTa
peakiun

O0o01IeHHe H cHCTeMAaTH3AIIHA
3HAHHH

KonTtponbHas pabora Ne4 o reme
«BaxkHelIpe MeTallIbl K UX
COCIHNHCHHA»

Beritectsa 1 MaTepHallbl B
HOBCC,HHBBHOﬁ AH3HH 4YCIIOBCKa
XHUMHYECKOE 3arpA3HCHHAC
OKpY’KaoLIei cpe/Ibl

Poib XUMHU B pelieHU
SKOJIOIHYICCKHX HpOﬁJ’ICM
PesepBHblit ypok. OboOIIeHHe U
CHCTCMaTH3alia 3HaHHH

PesepBubiii ypok. Obobnienue u

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

butinorexka ITOK
https://m.edsoo.ru/00ae3de8

butmnoteka 1JOK
https://m.edsoo.ru/00ae 1750

bubmnoteka 11OK
https://m.edsoo.ru/00ae3f50

bubanoreka [IOK
https://m.edsoo.ru/00ae4270

bubnuoteka [JOK
https://m.edsoo.ru/00ae4270

butmuoreka 1JOK
https://m.edsoo.ru/00ac0d0a

bubnrnoteka [JOK




cHCTeMaTH3alns 3HaHWH
PesepBublit ypok. Obobnienue u
CHCTEMAaTH3allns 3HAHHUIl

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

68

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

bubnuoteka [JOK
https://m.edsoo.1u/00ad9cb2







YUYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHAJIBI JIJIA YUYEHUKA

KysuenoBaH.E., TutoBa 1.M. Xumus, 8 xiacc. — M.: Benrana-I'pad, 2021.

H.E. KysnenoBa, I.M.TuTtoBa «Xumus 9 xnacce» u3narenscTBo «BenTtana-I'pady,

2020.

METOAUYECKHE MATEPHUAJIBI LISl YYUTEJIA

Mertoauyeckoe rnocodue s yuurens. «Benrana-I'pap»

HUDPOBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

CHpaBOLIHBIe TaOIMILBI, naﬁopaToprle IIpenaparel, J1aKaTbl.

HHTepakTHBHBIN KOMILIEKC, HOYTOYK, MyJIbTUMEIHUMHbBIE TIOCOOUSI.






[TOACHUTEJIbHAS 3AITNMCKA
Hannast pabouas mporpamma peanu3yeTcsi B y4eOHHMKaX s 00IIeo0pa3oBaTeIbHBIX
opranuzanuii aBropoB I'. E. Pymsutuca, ®@. I'. ®enpamana «Xumus. 10 knace» u «Xumus. 11
KJIacC».
Pabouas mporpamma ocBemaer coaepxkanue oOydenus xumuu B 10 m 11 xmaccax
o0mieo0pa3oBarenbHBIX opranusanuii. [Iporpamma paccunrana Ha 69 4 (1 4 B Heemno).

Ha o06aze mnentpa «Touka pocTtay oOecneunBaeTcsi peanu3anus o0pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJIOTUYECKOW HAIpPaBJIEHHOCTEH, pa3padOTaHHBIX B
COOTBETCTBUU C TpeOOBAHMUSAMU 3aKOHOJATENbCTBA B cdepe o0pa3oBaHUd U C YUYETOM
pexomenpanuii denepanbHOro orneparopa ydeOHOro mpenmera «Xumus» . OOpasoBaTenbHas
[IporpaMMa MO3BOJISIET UHTETPUPOBATh PEATU3YyEMbIE MOAXO0/Ibl, CTPYKTYPY U COJAEpKaHHE NpU
opranuszanuu odyuenus xumuu B 10-11 kiaccax, BBICTpO€HHOM Ha 0a3e Jito00ro M3 JOCTYIMHBIX
yueOoHo-mMeroanueckux komruiekcoB (YMK).  Hcnonb3oBanue  oGopymoBanust — «Touka
poctay nipu peanmzaruu ganHon OIl mo3BosiseT co3aaTh yCIoBUS:

. JUI pacllupeHusl CoAep KaHUsl IKOJBHOTO XUMUYECKOT0 00pa3oBaHus;

. JUIS TIOBBIIIEHHS TO3HABATEJIBbHOM aKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-
Hay4YHOU 00J1aCTH;

. JUIs  pa3BUTHUS JMYHOCTH peOEHKa B mpouecce OO0ydeHUs XUMHUH, €ro
crocobHocTell, (GOpMUPOBaHMS M YIOBJIETBOPEHUS COLMAIbHO 3HAUYMMBIX HMHTEPECOB U
MOTPEOHOCTEH;

. UIs paboThl C OJNApE€HHBIMHM MIKOJbHUKAMH, OpraHu3allud HMX pa3BUTHI B
pa3IUYHBIX 00J1aCTAX 00pa30BaTEILHOM, TBOPUECKON JACSITEIHHOCTH .

PaGouas mporpamma o XUMHH COCTaBJIEHA HA OCHOBE:

* (ynmamMeHTaIBHOTO szipa 00IIero 0Opa3oBaHus;

* @enepalibHOTO FOCYAAPCTBEHHOTO0 00pa30BaTEILHOTO CTaHAAapTa CPEeIHEro 00IIero
o0pazoBaHus;

* TpOrpaMMbl pa3BUTHS YHUBEPCAIBbHBIX yUEOHBIX JEHCTBUI;

* POrpaMMbl JyXOBHO-HPABCTBEHHOT'O Pa3BUTHUS U BOCITUTAHUS TUYHOCTH.

N3ydenue xumMun Ha ypoBHE CpeHEro 001iero oopa3oBaHus HAMpPaBICHO Ha
JOCTHKEHHE CIEAYIOIIMX IIeNIeH:

* OCBOCHHE 3HaHHI O XUMHUYECKOW COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUDA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

* OBJIaJICHUE YMEHUSIMH MPUMEHSITH MOJyY€HHbIC 3HAHUS Ui OOBSICHEHUS pa3HOOOPa3HBIX
XMUMHYECKUX SIBICHUH W CBOMCTB BEIIECTB, OLIEHKM POJM XUMHUU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIyYeHUU HOBBIX MATEPHAJIOB;

* pa3BUTHE MMO3HABATEJIbHBIX MHTEPECOB W MHTEIJUIEKTYaJIbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITEJILHOTO MPHOOPETEeHUs XUMHUYECKUX 3HAHUM C MCHOJIB30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(OPMALIMHU, B TOM YHCIIE KOMITBIOTEPHBIX;

* BOCHHTAaHHE YOESKIEHHOCTH B TO3UTUBHON pOJIM XUMHH B JKU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJAMMOCTH XHMMHUYECKA TPAMOTHOTO OTHOIIEGHHUS K CBOEMY 3/I0POBBIO U
OKpYKaroLlen Cpee;

* NpPUMEHEHHUE MOJTYYEHHBIX 3HAaHUM M yMEHUH i1 6e30MacHOr0 MCHOJIb30BAHNUS BEIIECTB
U MaTepuasoB B OBITY, CEIbCKOM XO3SICTBE U Ha IMPOM3BOJICTBE, PEIICHUS IPAKTUYECKUX 3a7a4
B TIOBCEHEBHOM KHU3HM, MPEAYNPEKICHUS SBICHUN, HAHOCAIIMX BpeN 370POBBIO YEIOBEKa U
OKpYKaroLlen cpee.

Cpennee oOmiee oOpa3oBaHHME — 3aKIIOUUTENbHAs CTYHEeHb o0Imero oOpa3oBaHus.
Copneprxanue cpeHero o0Iiero o0pa3oBaHus HalIPaBICHO HA PEICHUE CIASAYIONUX 3a1a4:

* 3aBepuIeHHe 0011e00pa3oBaTeIbHON IMOATOTOBKM B COOTBETCTBHM € 3akoHOM «O0
obpazoBanuu B POy;

* peanuzaius npeanpodeccnoHaIbHOro 001ero 00pa3oBaHusl, MO3BOJISIONIET0 00ECIeYUTh
MIPEEMCTBEHHOCTb OOIIEro U Mpo(ecCHOHAIBHOTO 00pa30BaHusl.



Baxueiimeil 3amaueli oOydeHHs Ha JTane TMOJIyYeHHs cpeaHero oOmiero oOpa3oBaHUs
SBIISICTCS MIOJITOTOBKA O0YYAIOLIMXCS K OCO3HAHHOMY BBIOODPY JalbHEHUIIET0 KU3HEHHOTO MYTH.
OOyuaromuecsi JOKHBI CaMOCTOSITETIBHO HCIOJIb30BaTh NPUOOPETEHHBIH B IIKOJE OIBIT
JEeATeIbHOCTH B PEaJbHOM KU3HU, 32 paMKaMU y4eOHOTO IpoIiecca.

['maBHBIE LIETH CpEeHETO 00IIero 00pa3oBaHMs COCTOST:

* B ()OPMHPOBAHUH LIEIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO HA MPUOOPETEHHBIX
3HAHUSIX, YMEHHSX U CIIOCO0AX NeSITEeIbHOCTH;

* B IPHOOPETCHUH OTBITA MO3HAHUS, CAMOTIO3HAHHMSI, Pa3HOOOPA3HOU JeATEIBHOCTH;

* B IIOATOTOBKE K OCO3HAaHHOMY BbIOOpPY oOpa3oBaTelbHOM U MIpodeccuoHaATBHOM
TPAaEeKTOPHUH.

OcoOeHHOCTBIO O0y4YeHHsI XUMHHM B CpEJHEW WIKOJE SBISETCS ONOpa Ha 3HAHWA,
MOJIyYCHHBIC TIpH W3y4YeHMH XuMuH B 8—9 Kjaccax, WX pacliupeHue, yriyOlieHue |
CHCTEMaTH3aIIHs.

B wu3yuenmm kypca XuMHH OOJbIIas pOJIb OTBOIUTCS XHUMHUYECKOMY OSKCIIEPHMEHTY,
KOTOPBI  TPEACTaBICH  NPAKTHYECKUMHU  paboTaMH, JIADOpaTOPHBIMH  ONBITAMH |
JE€MOHCTPAIIMOHHBIME  KcriepuMeHTaMu. O4YeHb BaXKHBIM SIBIISIETCS  COOJIOIGHUE TIPABUII
TEXHHUKH 0€30MaCHOCTH NP paboTe B XUMUYECKOH J1abopaTopuu.

B kadecTBe yenHoCcmHbIX OpueHmMuUpo8 XUMHUYECKOTO OOpa30BaHHS BBICTYMAIOT OOBEKTHI,
u3ydaeMmble B Kypc€ XHMHH, K KOTOPBIM Yy oOydarommxcs (GOpPMHUPYETCS [EHHOCTHOE
OTHOIIICHHE.

OCHOBY no3HasamenvbHbiX YeHHOCmel COCTABISIOT HAaydHbIC 3HAHHWS W HAyYHBIE METOJIBI
TTO3HAHUSI.

PasBuTne mo3HaBaTeNbHBIX IEHHOCTHBIX OPHEHTAINN COACPKaHMsI Kypca XUMHUH MO3BOJISET
chopMUpOBaTh:

* YBaXHTEJIbHOE OTHOILIEHHE K CO3HUIATEIbHOMN, TBOPUECKOM EATEIbHOCTH;

NOTPEOHOCTh B 0O€3yCIIOBHOM BBIMOJHEHUH IPaBUI O€30MACHOTO HCIOJb30BAHUS BELIECTB B
MMOBCEIHEBHOM JKU3HH;
CO3HATENBHBIN BEIOOD Oyaymiel mpodecCuoHaTbHOM AeTETHHOCTH.

Kypc xumum oOnagaer BO3MOXHOCTSAMU JUIsl  (DOPMHUPOBAHUSA  KOMMYHUKAMUBHBIX
yeHHocmell, OCHOBY KOTOPBIX COCTABJISIOT MPOLIECC OOIIEHUS U I'paMOTHasI
peub, CIocOOCTBYOLIUE:

IIPaBUIILHOMY UCIIOJIb30BaHUIO XMMUYECKON TEPMUHOJIOTUH;

Pa3sBUTHIO NMOTPEOHOCTH BECTH JHUAJIOr, BBICIYLIMBaTh MHEHHE OIIOHEHTAa, y4yacTBOBATH B
JHUCKYCCHU;

Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIpakKaTb M apryMEHTHPOBAHHO OTCTAMBAaTh CBOIO TOUKY
3pEeHMUSL.



1. THNIAHUPYEMBIE PE3VYJIbTATHBI

B pesynbrare u nydenus ydeOHOTo mpeaMera «XUMUs» Ha YPOBHE CPEIHEro oOIIero
o0Opa3oBaHus Ha 6a30BOM YPOBHE 6bINYCKHUK HAVUUMCAL.

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUN COBPEMEHHOM Hay4HOM
KapTUHBI MUpa U B IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA;

— JIEMOHCTPUpPOBaThb Ha MpUMEpPax B3aMMOCBS3b MEXKJAYy XUMHUEH U JApYrUMU
€CTECTBEHHBIMU HaYKaMU;

— pacKpbIBaTh Ha IPUMEPAX IM0JIOKEHUSI TEOPUHN XUMHUecKoro ctpoeHus A. M. byrneposa;

— NOHMMAaTh (U3UYECKUH CMBICH mepuoandeckoro 3akoHa /. M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHMOCTH CBOWCTB XHMHUYECKHX JJIEMEHTOB M OOpa30BaHHBIX HMH
BEIIECTB OT AIEKTPOHHOT'O CTPOEHUS AaTOMOB;

— OOBACHATH MPUYUHBI MHOTOOOpa3Hs BEIIECTB HA OCHOBE OOIIMX MPECTaBICHUN 00 HX
COCTaBE€ U CTPOCHUH;

— MPUMEHSATH MpaBUJIa CUCTEMATUYECKON MEXIyHapOJIHOM HOMEHKJIATypbl KaK CpeicTBa
pasnuyeHus U UACHTU(UKAIIMK BELECTB 0 UX COCTaBY U CTPOEHHUIO;

— COCTaBJISITh MOJIEKYNISIPHBIE U CTPYKTYpHbIE (DOpPMYJIbl OPraHUYECKUX BEIIECTB Kak
HOocUTeNnel HH(oOpMalMM O CTPOSHUM BELIECTBA, €ro CBOMCTBaX M MPHHAUIEKHOCTH K
OTpEAEIEHHOMY KJIACCYyCOECIMHEHHUI;

— XapaKkTepu3oBaTh OpPraHMYECKHE BEIECTBAa [0 COCTaBY, CTPOCHHIO U CBOICTBaM,
YCTaHaBIIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTepPHUCTUKaMHUBEIIECTBA;

— NPUBOAUTH MPUMEPHl XUMHMUYECKUX PEAKIUH, PacKpHIBAIOLIUX XapaKTepHblE CBOMCTBA
TUMAYHBIX MPEACTaBUTENECH KIIAaCCOB OPraHMYECKHX BEIIECTB, C LIENbI0 UX HWICHTH(PHUKAUU U
00BSICHEHUS 001aCTH IPUMECHEHUS;

— MPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS XMMHUYECKUX PEaKkUil Ha OCHOBE 3HAHUU O
TUTAX XMMHYECKOH CBSA3HM B MOJIEKYJIaX PEareHTOB U WX PEAKIIMOHHOMN CIOCOOHOCTH;

— HCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XMMHYECKUX CBOMCTBAX BEILECTB IS UX
0€30MacHOTO NPUMEHEHUS B IPAKTHUECKOH JeATeIbHOCTH:

— MPUBOAUTH MPUMEPHI MPAKTUUYECKOTO MCIOJIb30BaHUSI IPOAYKTOB MepepadoTku HedhTH U
MIPUPOJIHOTO T'a3a, BBICOKOMOJIEKYISPHBIX COSAMHEHU (ITOJINI MJIEHA, CHHTETUYECKOTO KayuyKa,
alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH OIBITHI MO PACIO3HABAHUIO OPTaHUYECKUX BeEIIecTB (TIHUIEpUHA, YKCYCHOU
KHUCIIOTBI, HEMPEIENbHBIX KUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB) B COCTaBE MUILEBHIX MPOJAYKTOB
1 KOCMETHUYECKHUX CPEICTB:

— BJIaJIETh MpaBUJIaMHU U NpuémMamMu 0e30macHOi paboThl ¢ XUMUYECKHMMH BELIECTBAMH U
1abopaTopHBIM 000PYIOBAHHUEM;

— YCTaHaBJIUBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIIUH U CMEIIEHUS XUMHYECKOTO
paBHOBECHS OT pAa3IUYHBIX (HAKTOPOB C MENbI0 ONpENeNieHUs ONTHUMAIbHBIX YCIOBUU
MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB;

— MIPUBOJIUTH MPUMEPBI TUPOIN3a COJIeH B IOBCETHEBHOM KU3HU YEJIOBEKA;

— NPUBOAWTH TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil B MpUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIBHOCTH OPraHU3MOB;

— NPUBOJUTH TPUMEPhl XUMHUYECKUX peaKlUil, pacKpbIBAIOIIMX OOLIHMEe XUMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB —METAJUIOB U HEMETAIIOB;

— IIPOBOJIUTh PAacy€Thl Ha HAXOXAECHUE MOJEKYIApPHOW (OPMYIBl YrieBoa0OpoJa IO
IIPOJYKTaM CrOpaHUs U MO €r0 OTHOCHUTENBHOM IJIOTHOCTHM M MAacCOBBIM JIOJISIM DJIEMEHTOB,
BXOJSILIIUX B €10 COCTAB;

— BIIQJIETh TpaBWIAMU O€30MIaCHOTO OOpaIleHusi C €JKUMH, TOPIOYMMH M TOKCHYHBIMU
BEIIECTBAMHU, CPEJICTBAMH OBITOBOM XUMMUH;

—KpPUTHYECKH  OLEHMBATh M  MHTEPIPETUPOBATh  XMMHUYECKYI0  HH(OpMaLuIio,
COJIepKaIyIoCs B COOOIIEHUX CpeACTB MaccoBoil nHpopMmaruu, pecypcax MHTepHera, Hay4dHO-
MOMYJISIPHBIX CTAaThsIX, C TOYKU 3PEHUS ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIENISIX BBISIBIICHUS



OLIMOOYHBIX CYXICHUH 1 (HOPMUPOBAHHS COOCTBEHHOM MO3UIINH;

—TIPEICTABIATh MYTU PEIICHUS TI00ANBHBIX MPOOJIeM, CTOSIIMX Tepel] YeI0BEUYeCTBOM
(3KOJIOTUYECKUX, SHEPTETUUECKUX, CHIPHEBBIX), U POJIb XUMHUH B PELHICHUU ITUX MPOOIIEM.

Buinycknux nonyuum 603moxicHocms Hay4umucs:

—WUTIOCTPUPOBATh MPUMEPAMHU CTAHOBJICHHUE M SBOJIOLUIO OPraHMYECKOM XHMHUHU Kak
HayK{ Ha Pa3IMYHBIX UCTOPUUECKHX ATarnax c€ pa3BUTHS;

—MCIIOJIB30BaTh METOJbl HAyYHOTO TO3HAHWS IPH BBHITIOJHECHUH TIPOCKTOB M y4eOHO-
HCCIIEOBATEIbCKUX 3a/1ad 0 M3YyYEHHUI0 CBOWCTB, CIOCOOOB TMOJYYCHHS M paclo3HaBaHUs
OpPraHUYECKUX BEIIECTB;

—OOBSICHITh TPHPOTY U CIOCOOBI 00pa30oBaHUS XUMHYECKOW CBSI3U: KOBAJICHTHOM
(TmoNIsApHOM, HETMOJSPHOM), MOHHOM, METATUTMYECKOM, BOJOPOJHON — C IIENIBIO OMPEICICHHS
XUMUYECKON aKTUBHOCTH BEIIECTB;

—YyCTaHABJIMBAaTh TEHETUYECKYIO CBS3b MEXIYy KiIacCaMH OPraHMYeCKUX BEIIECTB A
000CHOBAaHUSI TPUHIUIHAIHHOW BO3MOXKHOCTH TIOJIYY€HUS OPTraHUYECKUX COCIMHEHHUI
3a/IaHHOTO COCTaBa M CTPOCHUS;

—YyCTaHaBJIMBAaTh B3aUMOCBS3H MEXIYy (pakTamMu U Teopuel, MPUUUMHON U CIICJCTBUEM MpPHU
aHanu3e TPOOJEMHBIX CHUTyallMidi W OOOCHOBAaHWM TPUHUMAEMBIX pEIICHUH Ha OCHOBE
XUMHUYECKNX 3HAHUH.

Ilpeomemnvwie pezyromamsi (6a308bill YPOGEHD):

1) chopmMupoBaHHOE NPEACTABICHUH O MECTE XMMHU B COBPEMEHHOW HayuyHOW KapTHHE
MHpa; TOHUMaHNE POJU XUMHH B ()OPMUPOBAHUU KPYrozopa ¥ (PyHKIIMOHAIBHONW TPAMOTHOCTH
YeJIOBEKa ISl PEIIeHUs MMPAKTUUECKHUX 3a/1ay;

2) BIaficHUe OCHOBOIIOJIATAIOIMMHE XMMHYECKUMH IIOHATHAMH, TEOPHAMHM, 3aKOHAMH M
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;

3) BajiecHe OCHOBHBIMM METOJAMH HAYYHOTO IIO3HAHMS, HCIONL3YEMBIMH B XHMHM:
HaONIOZICHUE, OIMCaHWe, W3MEpPEHUe, OKCICPUMEHT, yMeHHue o0pabaTbiBaTh, OOBSICHATH
pe3ynbTaThl IPOBEAEHHBIX OMBITOB U JIENIaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/1bI IO3HAHUS NPU PEIICHUH MPAKTUYECKUX 3a/1a4;

4) chopMHPOBAHHOCTH YMEHHMS JABaTh KOJHYECTBEHHBIE OLEHKH U IPOBOAUTH PACUYETHI 1O
XUMHUYECKUM (popMyraM U ypaBHEHHUSIM;

5) BnameHue npaBUIAMHM TEXHUKHM O€30IIACHOCTH IPHM HCIHOJIB30BAHUHM XMMHYECKUX
BEIIECTB;

6) copMUPOBAHHOCTL YMEHHS KIacCH(UIMPOBATH OPraHUYECKUE BEIECTBA U PEAKIIUH 110
Pa3HbIM NMPU3HAKAM;

7) chOopMUPOBAHHOCTH YMEHUSI OIMCHIBATH U PA3JIMyaTh M3Y4EHHBIE KIIACCH OPraHMYECKUX
BEIIECTB;

8) chopMUpOBAaHHOCTL yYMEHHS J€NaTh BBIBOJBL, YMO3AKIKOYEHHsS W3 HAOIOIEHHMH,
XMUMHUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BEIIECTB 110 aHAIOTUH
C U3y4YEHHBIMH;

9) chopMUPOBAHHOCTL yMEHHs CTPYKTYPMPOBATh H3YYEHHBI MarepHal M XUMHYECKYIO
MH(OPMALINIO, TIOJTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB;

10) chopMHUPOBAHHOCTE  COOCTBEHHOM TO3MIMH ITI0 OTHOIIEHHID K XUMHYECKOU
nH(pOpMaIIUY, TOTy4aeMOM U3 pa3HbIX HCTOYHHUKOB;

11) chopMUpOBAaHHOCTE ~ yMEHHMs  aHAIUM3MPOBATH W OIEHHMBATh  IOCIEACTBHS
MPOM3BOJICTBEHHOW UM OBITOBOM JAEATETHbHOCTH, CBA3aHHOW C TepepaboTKON OpraHMYecKux
BEILIECTB;

12) oBnaseHne OCHOBAMHM HAy4HOIO MBIIIIEHUS, TEXHOJIOIMEN HCCIIENOBATENLCKON |
MIPOEKTHOM IEATENbHOCTH;

13) copMUPOBAHHOCTL YMEHHUS NPOBOAUTH SKCIEPUMEHTHI PA3sHOM  IMIaKTHYECKOM
HaIpaBJIEHHOCTH;

14) chopMUpOBAHHOCTL yMEHHS OKa3bIBAThH IIEPBYIO IIOMOIIIb [IPU OTPABJIEHHAX, OXKOraxX



JPYruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JJAOOPATOPHBIM 000pyIOBAHUEM.

Memanpeomemnule pe3yromamoi:

1) chopMUPOBAHHOCTH YMEHHsI CTABHMTH LI M HOBBIE 3aa4i B y4€0€ M MMO3HABATEIBHO I
JeATeIbHOCTH;

2) oBIajeHUE NPUEMAMH CaMOCTOSTENLHOTO IUIAHUPOBAHUS MYTEN JOCTHIKEHHS LIEIH,
yYMEHUs BEIOUpaTh 3P PEeKTUBHBIE CIOCOOBI pereHns y4eOHBIX U MO3HABATEIbHBIX 337a4;

3) chOpMHUPOBAaHHOCTL yMEHHMS COOTHOCHUTH CBOM JEHCTBUS C  IUIAHUPYEMBIMH
pe3yibTaTamy;

4) chopMHPOBAHHOCTE YMEHHUS OCYIIECTBJIATH KOHTPOJIL B MPOIECCE JOCTHIKEHUS
pe3yibTara, KOppeKTUPOBATh CBOM JICHCTBUS;

5) chopMHPOBaHHOCTH YMEHHS OLIEHHBATH MPABUIBHOCTH BBLIOJHEHUS yUeOHBIX 3a/1a4 W
COOCTBEHHBIE BO3MOKHOCTH WX PELICHHUS;

6) chopMUPOBAHHOCTL YMEHHMS aHAIU3UPOBATH, KIACCU(DUIMPOBATH, 0000IaTh, BHIOMPATh
OCHOBAHHUS U KPUTEPUH JUTS YCTAaHOBIICHUS IPHYUHHO-CIICICTBEHHBIX CBSI3CH;

7) chOopMUPOBAHHOCTL YMEHUS PHOOPETATH M MPUMEHSTH HOBBIE 3HAHUSL;

8) cdopMUpOBaHHOCTL YMEHUS CO3aBATh MPOCTEHIIME MOJIENH, HCIIOJIB30BAThH CXEMBI,
TaOIUIIBI, CHMBOJIBI JUTSI pEeIlIeHHsI yIeOHBIX U MTO3HABATEIBHBIX 337134,

9) oBiaseHMe HAa BLICOKOM YPOBHE CMBICIOBBIM YTEHHEM HAYYHBIX TEKCTOB;

10) chopmupoBarHOCTS yMeHHs Y(PEKTUBHO OPraHU30BLIBATE YUEOHOE COTPYAHHIECTBO U
COBMECTHYIO JICATEIIbHOCT, pad0TaTh MHIUBUAYAIHHO C YIETOM OOIIIX HHTEPECOB;

11) chopMHPOBAaHHOCTE yMEHHs OCO3HAHHO MCIOJIB30BATH DPEYEBBIE CPEACTBA B
COOTBETCTBHUH C 337]a4aMH KOMMYHUKAIIHH;

12) BbICOKHI ypOBEHH KOMIIETEHTHOCTHU B 001aCTH MCMob30Banus UKT:

13) chopMHUPOBAHHOCTH KOJOTMYECKOTO MBIILICHHS;

14) chopMUPOBAHHOCTL YMEHHSI PUMEHATH B TO3HABATEIBHOM, KOMMYHMKATUBHON M
COLIMANILHOM MPaKTUKE 3HAHUS, TIOJTYUYECHHbIE TPU U3yYEHUH MPEIMETa.

Jluunocmmuvie pe3ynbmamol:

1) chopMHPOBAaHHOCTD MOJIOKUTENLHOTO OTHOIIEHUS K XUMHUHM, 4TO 00YCIOBINBAET
MOTHBAIIMIO K y4eOHOU AESITEIIBHOCTH B BRIOpaHHOU cdepe;

2) chOpMHUPOBAHHOCTH YMEHHS PEIIATh IPOOIEMBI IOMCKOBOIO U TBOPYECKOTO XapaKTepa;

3) chopMUPOBAHHOCTH YMEHHUS MPOBOAUTH CAMOAHAIN3 U OCYIIECTBIATH CAMOKOHTPOIb U
CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIIEIIHOCTH;

4) chopMUPOBAHHOCT, TOTOBHOCTH CIIE[OBaTh HOpPMaMm IPHUPOJO- M  3J0POBbE —
cOeperaroiero noBeACHUS;

5) chopMUpPOBAaHHOCTH MNPOYHBIX HABLIKOB, HANPABJIEHHBIX HAa CaMOPA3BHTHE 4YEPE3
camMo0o0pazoBaHue;

6) chopMHPOBAHHOCTH HABLIKOB IPOSIBJECHHS TO3HABATEILHOM HHUIIMATUBEI B Y4EOHOM
COTPYJHHYECTBE.



2. COHAEPXXAHUE YYEBHOI'O ITPEIMETA
10 knace

Teopusi XMMHYECKOr0 CTPOCHUSI OPraHUYECKUX COeAMHEeHHUH.

IIpupoaa XuMHYeCKHX CBA3eH

Opranunueckue BeniecrBa. Opranuueckas xuMus. CTaHOBJIEHUE OPraHMYECKON XMMMM Kak
HayKu. TeopHst XUMHUYECKOrO CTPOEHUS BEUIECTB. YTIepOoIHbIi ckenetT. M3omepus. M3omepsl.

CocTosiHME 3JEKTPOHOB B aroMe€. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. DJIEKTPOHHBIE
opbutanmu. S - DONEKTPOHBI W P-31eKkTpoHbl. CnuH snekrpoHa. CHapeHHBIE 3JIEKTPOHBI.
OnexkrponHas KoHpurypamus. ['padpudeckne >neKTPOHHBIE (POPMYJIBL.

DneKTpOHHas IPUPOJIa XUMUYECKUX CBA3EH, M-CBSA3b U G-CBSA3b. METO/ BAJICHTHBIX CBSI3EH.

Knaccugukanus oprannueckux coequHeHuil. yHKIIMOHAIbHAS TPYIIIA.

Yraesonopoasl

[IpenenbHble yrineBoAopojbl (ankaHel). Bo3OyxaéHHOe cocTosiHME aroma Yriepoja.
I'uOpunn3anust atToMHBIX OpOUTaNiell. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB.

I'omonorn. T'omonormyeckas pasHocTb. ['omonormueckuii psaa.  MexayHapoaHas
HOMEHKJIaTypa OpraHMYecKrX BemecTB. M3oMepust yriaepoaHoro ckeera.

Meran. [IlonydeHuwe, CBOWCTBA © TNPUMEHEHHE MeTaHa. Peakuun 3aMelieHus
(rajoreHupoBauue), IETUIPUPOBAHUS U U30MepHu3alnK ankaHoB. Llenubie peakuuu. CBOOOIHBIE
paaukansl. ['anoreHonpon3BoHbIe ankaHoB. L{ukioankaHsbl.

Kpatnsie cBsa3u. Henpenenbuble yrineBogopoisl. AnkeHbl. CTpoeHHE MOJIEKY, TOMOJIOTHS,
HOMEHKJIATypa ¥ u3oMepus. SP>-I mbpummsanus. Jten (31uneH). Vi30MepHs MOT0KeHHs TBOHHOIM
cBs3u. [IpocTpancTBeHHas nzomepus (CTEpeon3oMepus).

[Tonyuenue M XuMUYecKHe CBOWCTBA ajkeHOB. Peakuuu npucoequHeHus (TUAPHUPOBAHUE,
TaJIOTEHUPOBAHME. TUJpaTanus), OKUCJICHHS U MojuMepu3auuu ankeHoB. [IpaBuio
MapkoBHHKOBa. BbicOkOMOJNEKynsipHbIE coequHeHusl. KadecTBeHHbIE peaklMu Ha JBOWHYIO
CBS3b.

AnkanueHsl (TUeHOBBIE yriaeBoA0poabl). 3oMmepust n HomeHknaTypa. JuBuHun (OyraaueH-
1,3). Usompen (2-metunOyraguen-1.3). ComnpsukéHHbIE BOWHBIE CBs3HW. IlomydyeHue u
XUMHYECKHE CBOMCTBa ankaaueHoB. Peakuuum mnpucoenuHeHus (raJOT€HUPOBaHUSA) U
MOJIMMEPHU3ALUU aJIKAJUEHOB.

Ankunbl. AueruseH (3TUH) U ero roMoJiord. M3oMepusi 1 HOMEHKIaTypa. MexkiaccoBast
uzomepus. Sp - I'mOpuamzanus. XuMHUYECKHE CBOMCTBA aJKUHOB. Peakuuu mpucoeIWHEHUs,
OKHCJICHUS U TIOJIUMEPU3ALIUU AJIKUHOB.

ApeHsbl (apoMaTudeckue yriieBooposl). M3omepust u Homenknarypa. benszosn. bensonsHoe
koJib110. Tomyon. M3omepus 3amecTUTenei.

XUMHYEeCKUE CBOMCTBA OEH30J1a U ero roMOJIoroB. Peakiuu 3amelneHus (TajJoreHupoBaHue,
HUTPOBAHUE), OKUCIECHUS U prcoeanHeHus apeHoB. [lectunuapl. ['eHeTndeckas cBs3b apeHOB C
JPYTUMU YTJIEBOJIOPOJAMHU.

[Ipupoausie ucToyHUKU yriaeBoaopoaoB. [Ipuponnsiii ra3. Hedts. IlomyTtHeie HedTsIHBIC
ra3bl. KaMeHHBI yrob.

ITepepabotka HedTH. Ileperonka HedTu. Pekrudukannonnas kosoHHa. bensun. JIurpouH.
Kepocun. Kpekunr nedrenpoaykros. Tepmuueckuii n karaauTudeckuil KpekuHru. [uponns,

Kucaopoaconepxamnme opranndeckue coelMHEHUS

Kucnopoaconepxamue opraHndeckue coeauHeHus. OOHOATOMHBIE INPEAEIbHBIE CIUPTHL.
OyHKIMOHANBbHAS TIpynna couproB. I3oMmepus u  HOMEHKIATypa cHUpTOB. MeTtaHoa
(MeTuIOBBIN crupT). DTaHoa (3THIOBBIN cnupT). [lepBUUHBINA, BTOPUYHBIA U TPETUYHBIN aTOMBI
yraepona. BogopoaHas cBs3b.

[lomyyenne u xumuyeckue cBoiicTBa cnupToB. CrnmproBoe OposkeHue. DepMEHTHI.
Bonoponnsie cBs3u. PU3NOJIOTHYECKOE IEHCTBUE METAHOJIA U ATAHOJIA. AJIKOTOJIU3M.

MHOroaTOMHBIE CIIUPTHI. DTWICHIVINKOb. ['nnepuH. XuMHUYECKUE CBOWMCTBA MPEIEIbHBIX
MHOTOaTOMHBIX CIUPTOB. KauecTBeHHas peakiys HA MHOTOATOMHBIE CITUPTBHI.

®deHoubl. ApoMaTUYECKHE CIUPTHL. XUMHUUECKUe cBOMCTBa (peHosa. KauecTBeHHas peakuus



Ha (QEeHO.

KapOouunpsable coenunenus. KapOoHunbHas rpynmna. AnbIeruaHas rpymnmna. AJbICTHIBL.
Keronsl. M30Mepusi 1 HOMEHKIIATYpA.

[TosyueHne M XMMUYECKUE CBOMCTBA AJIBACTUNIOB. Peakunu OKUCIEHUS U MPUCOECIUHEHHUS
anpJiern1oB. KauecTBeHHbIE pEaKLIUK Ha aJIbJETU/IbI.

Kap6onoBbeie kucinorsl. KapOokcunbHast rpynna (kapOokcorpynmna). W3omepus u
HOMEHKJIAaTypa KapOOHOBBIX KHUCIOT. OIHOOCHOBHBIE NpEJENIbHbIE KapOOHOBBIE KHUCIOTHI.
[lonyuyeHue OJHOOCHOBHBIX TMpPEAEIbHBIX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA
OJIHOOCHOBHBIX NPEJENbHbIX KapOOHOBBIX KUCIOT. MypaBbHHAasl KUCIIOTA. YKCYCHasl KHCIIOTa.
Auerarsl.

Cnoxwnsie >¢upel. Homenknatypa. Ilomydenne, XuMu4eckue CBOMCTBA CIOXKHBIX d(UPOB.
Peaxmus srepudukanuun. lllenounoii runaponns cioxHoro s¢upa (OMbIICHHE).

XKupsl. TBEpabIe kUPBL, )kUIKHE KUPbl. CHHTETHYECKHE MOIOIINE CPE/ICTBA.

VYrneBoapl. Monocaxapuabl. ['moko3za. ®@pykroza. Onmrocaxapuapl. Jlucaxapunbl.
Caxapo3a.

[Tomucaxapuael. Kpaxman. ['nmukoren. Peakuus noiukonaeHcanuu. KauyecTBeHHas! peakuus
Ha kpaxmai. llemtronosa. Aunerunuenntonosa. Kinaccudukanys BOJIOKOH.

A3oTcoaep:kaniue OpraHu4ecKue CoeAuHEeHU s

A3oTcozepkale OpraHM4ecKHe COeJAWHEHUS. AMMHBL. AMHMHOTpYyNNa. AHWIMH.
[Tosmydyenne n XMMUYECKUE CBOMCTBA aHUJIMHA.

AmuHokucinotel. M3omepus u HoMeHknaTypa. bunonspueiii non. Ilentuanas (amuanas)
rpynna. Ilentuanas (amugHasl) cBsi3b. XHUMHUYECKHE CBOWCTBa aMUHOKHUCIOT. IlenTupisl
IMomnenmuasl. ' muimH.

benku. CrpykTypa O€nkoBOW  MOJEKydbl (MepBUYHAsA, BTOpWUYHAs, TpETHUYHA,
YeTBEPTUYHAS). XUMUUYECKUE CBOMcTBa OenkoB. [lenatyparnus u ruaponu3 OenkoB. LBeTHbie
peakiuu Ha OCIJIKH.

AzoTcoaepkaiiue rereporukindeckue coenuHenus. Ilupuaun. IMuppon. Ilupumunus.
[TypuH. A30TUCTBIE OCHOBAHUSI.

Hyxnennossle kucnotsl. Hykneornapl. KoMiemeHnTapHble a30THCTBIE OCHOBAHMSL.

XumHus U 310poBbe yenoBeka. Gapmakosiornueckast XUMHUsI.

XuMHUS MOJTUMEPOB

[Tonumepsl. Ctenenb noaumepusanuu. Monomep. CTpykTypHOe 3BeHO. TepMomiacTUYHbIE
MOJIMMEPBL. CrepeoperynsipHsie MIOJIUMEDBI. [TonusTunes. [Honunponumnex.
[TonurerpadropaTusieH.

TepmopeaktuBHble mnonuMepsl.  DeHonopopmanbaerugapie  cMmoibl.  [ImacTmaccsl.
®enomuactel. AMuHOIIACThL. [leHomnacThl.

[Ipupouslii kayuyk. Pe3una. D60HUT.

CHUHTETHYECKHE KaydyKH.

Cunrernueckue BosiokHa. Kanpon. JIaBcan.



11 kaacc

Teopernyeckue 0CHOBbBI XUMUHU

Baxneilmre XUMUYECKUE TOHATHS W 3aKOHBl. XUMUYECKUNU 3JIEMEHT. ATOMHBII HOMED.
Maccosoe uncno. Hyxknuasl. Pagnonyxkmuasl. 30Tomnsl.

3aKOH COXpaHEHMs MacChl BELIECTB. 3aKOH COXpPAHEHUS M MpeBpaieHus sHepruu. Jledext
MAacCCBI.

[lepuonnyecknid 3akoH. ONeKTpoHHAs KoH¢urypanus. ['paduueckas dIeKTpOHHAsS
¢dopmyna. Pactipenenenne IeKTPOHOB B aTOMAX JIEMEHTOB MaJbIX M OOJBIINX MEPUOJIOB, S-, P-
, d-u f-anementer. JlantaHOWabl. AKTHHOWJBL. VICKYCCTBEHHO TOJYYCHHBIC 3JEMEHTHI.
BanentHocTh. BaneHTHbIE BO3MOXHOCTH aTOMOB. BO10poiHbIE COETMHEHUS.

Crpoenue BemiectBa. MonHas cBs3b. KoBaneHTHas (mossipHas M HENOJSIPHAasi) CBSI3b.
OnekTpoHHas popmyina. Merannudeckas cBsi3b. BogopoiHas cBs3b.

I'uOpunn3anust aTOMHBIX OpOUTAIIEH.

Kpucrannsl: aroMHbIe, MOJIEKYIISIPHbIE, HOHHBIE, METAJUIMUECKUE. DJIeMEeHTapHas suerKa.

[Homumopdusm. Ilonmumopdusle Momudukanuu. Amnorponus. Mzomepus. ['omosnorus.
XUMUYECKUN CHHTE3.

Xumuyeckue — peakuuu.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIHH. Peaknun
pa3ioXKeHusi, COEJMHEHHUS, 3aMelleHus, oOMeHa. OK30TepMUYECKHE U DSHIOTEPMHUYECKHE
peakuuu. OOpaTumble W HeoOpaTtumble peakiuu. TeroBoi >ddext peaknun. 3axkoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Termiota oopazoBanus. Temnora cropanus.

CKOpOoCTh XUMUYECKOUN peakiy. AKTUBUPOBAHHBIM KOMIUIEKC. 3aKOH JEMCTBYIOLIUX Macc.
Kunetnueckoe ypaBHEHUE PEAKIUN.

Karanu3. Karamuzatop. HWurubGutop. ['OMoreHHwnli M  TIeTEpOTeHHBIN  KaTaius.
Karanutnueckue peakiuu.

Xumunueckoe paHoBecue. [Ipuniun Jle -Illarenbe.

PactBoprl. JlucnepcHbie cuctembl. PacTBopbl. I'pyOoaucniepcHble cHCTEMBI (CYCIIEH3UH U
amynbenn). Kommonaasie pacTBOPHI (30J11). A3p030JIH.

CriocoObI BEIpaXEHUS KOHIIEHTPAIMK PacTBOPOB. MoJIsipHas KOHIEHTpalus (MOJISIPHOCTb).

DJIEKTPOJIUTBL. IDJEKTpoJauTHUecKas aucconuanus. CreneHb aucconuanuu. KoHcTtaHTa
nuccouuanuu. Bonopoauslit mokaszatens. Peakiinu HOHHOTO 0OMeHa.

I'uaposn3 opraHndecKux BeecTB. [ 'uaponamus comeil.

DIJIEKTPOXUMHUYECKUE peaklnM. [ambBaHMYECKUH 3JIeMEeHT. JneKkTpoabl. Anona. Karon.
AKKyMyJnsTOp. TOTUITMBHBINA 3JIEMEHT. DIEKTPOXUMHUS.

Psan cranpapTHBIX 27€KTpOAHBIX NOTeHIMaIOB. CraHmapTHble ycioBus. CTaHOapTHBIN
BOJIOPOJHBIN 3IEKTPOI.

Koppo3sus MeramnoB. XuMuueckas U 3JIEKTPOXUMHUYECKask KOPPO3USL.

DIEKTPoan3. DIEKTPOJIU3 BOJAHBIX PACTBOPOB. DJIEKTPOJIU3 PaCILIaBOB.

Heoprannuyeckasi xumms

Mertamnbl. CriocoOsl mosyueHus: MetaiioB. JI€rkue u Tsoxénplie Mmetasuibl. JlerkonnaaBkue u
TYroIuiaBkue Metamibl. Metammnueckue snemMeHTsl A- u b-rpynn. Meas. Lunk. Turan. Xpowm.
Kenezo. Hukens. [lnatuna.

Crunasbl. Jlerupyromue no6aBku. Yépuelie meramwisl. [[BeTtHble metamuibl. UyryH. Crans.
JlerupoBaHHbIE CTAIIH.

OKcHbl ¥ THAPOKCUBI METAJUIOB.

Hemerannsl. [Ipocteie BemectBa — Hemetauibl. Yriepon. Kpemuuit. Azor. docdop.
Kucnopon. Cepa. @top. Xnop.

Kucnotssie okcnnpl, Kucnopoacoaepxamue kucnotel. CepHast KucinoTta. A30THas KHCIOTA.

BonopoHbie coeMHEHNs HEMETAIIOB.

I'enernueckas CBsI3b HEOPraHMYECKUX U OPraHUYECKUX BEILECTB.

XuMHUS U )KU3Hb

XuUMHUY€ecKasi IPOMBIIUIEHHOCTb. XUMUYECKast TEXHOJIOTHSL.

XHUMHUKO-TEXHOJIOTMYECKUE MPUHILIMITBI TPOMBIIUIEHHOTO TMOJIY4YeHUs MeTauioB. YEpHas



Metamnyprus. IlpouszBoactBo uyryna. Jlomennas neus. Arnomepauus. IIpomsBoacTtBo cramm.
Kucnoponuslii kKoHBepTep. be30TX01HOE MPOU3BOACTBO.

Xumust B Obity. Ilponykrel mnutanus. beitoBas xumust. OTnenodHsle MaTepHabl.
JlexapcTBEHHbIE IIpemapaThl. OKOJIOTMYECKMM  MOHUTOpUHI. llpenenbHo  nomyctumble
KOHICHTpAalHuH.



3. TEMATHYECKOE IINTAHUPOBAHHUE

10 Knace
Koa- Hcnouab3oBanue
Ne Tema ypoka BO odopynoBanust
JacoB nenrpa «Touka
Pocra»
[Ipenmer oprannueckoit xumuu. Teopust
1 | XuMHYECKOTO CTPOEHUS OPTAHUIECKUX 1
BEIIECTB
CocTosiHHME AJEKTPOHOB B aTOME.
2 | DIexTpoHHAS MPUPO/Ia XUMUIECKUX CBSI3EH B 1
OPraHUYECKUX COCTMHEHUSIX
3 | Knaccugukamnms opraHMuecKux coenHEHIH 1
JlaTauk BBICOKOM
4 DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE 1 TEeMITePaTypHl,
ankaHoB. ['oMosiory 1 M30Mephl aTKaHOB JlaTauk TemmepaTypbl
TJTATUHOBBIN
5 Mertan — npocTelimni npeaCcTaBUTENb 1
ankaHoB. l{ukoankaHbl
Henpenenbabie yrieBo1opoapl. AJKEHBI: Jatuuk BBICOKOM
6 | CTPOSHHE MOIIEKYII, TOMOJIOTHS M H30MEpHS. 1 TEeMITepPaTyphl,
[Tosydenue, cBOMCTBA U MPUMEHEHHE Jlatuuk TemnepaTrypbl
AJIKEHOB IIJIATUHOBBIN
7 | Pemenue 3amay 1
8 | AnkamueHsl 1
9 | AuerwieH U ero roMoJIoTH 1
10 benson u ero romonoru. ColicTBa 6eH3071a U 1
€ro TOMOJIOTOB
11 [IpupoaHbie HCTOUHUKH YTIIEBOJOPOIOB. 1
[TepepaboTka HedTH
12 Kontponbras padota Nel « TXCOC. 1
YrneBoaopoasny
OpaHoaTOMHBIE U PEAETbHBIE CITUPTHI. Hatuuk BBICOKOH
13 [Tonyuenue, XuMmuyeckue cBOMCTBA U 1 TEeMIIEpaTyphl,
MIPUMEHEHHE OTHOATOMHBIX MPEAETbHBIX JlaTuuk TemmepaTypbl
CIUPTOB TJIATUHOBBIN
14 | MHOTOATOMHBIC CITUPTHI 1
15 | deHosbl 1 apoMaTHYECKUE CITUPTHI 1
KapOoHunbHbIE COETMHEHHS — allbETUIBI U
16 | keronsl. CBOMCTBA U IPUMEHEHHUE 1
aNbJICTHIOB
Kap6oHoBbIe KUCTOTHI. XUMUYECKUE
17 | cBoiicTBa 1 MPUMEHEHHE OJJHOOCHOBHBIX 1
MpeIeIbHBIX KAPOOHOBBIX KUCIOT
18 | Pemenwne 3amau 1
19 | Cnoxuble 3¢upsl 1
20 | XKupsl. Moromnme cpeacraa 1 Jatunk pH
21 VYrneBoasl. I'moko3a. Onurocaxapuisl. 1 Tarank pH
Caxapo3a
22 | lonucaxapunapl. Kpaxman. Lemmonosa 1




23 | Pemenue 3ana4 1
24 | AMuHBI 1 Jatuuk pH
25 | AmuHOKHCIOTHI. benku 1
26 A3oTCoJIepKallre TeTepOIUKINYECKUE 1
coequHeHus. HykiienHoOBbIe KUCIOTHI
27 | XuMus 1 370pOBbE YEIOBEKA 1
KonTponbnas padora Ne2
28 «Kucnopopcoaepxaiinue opraHu4ecKme 1
coenuHeHus. A3oTcoaepKaliue
OPraHUYeCKUE COCTMHEHUS
29 CHUHTEeTHYECKHUE TIOJIUMEPHI. 1
Konpnencaunonnsie noauMepsl. [leHormactsl
30 Harypanbnblit kayuyk. CHHTETHYECKUE 1
KayqyKH
31 | CunTeTHYeCKHEe BOJIOKHA 1
32 | Pemrenue 3ama4 1
33 | Opranuueckasi XUMHUsI, YeJIOBEK U MPUPOJIa 1
34 | Urorosslii ypok o kypcy xumun 10 kmace 1
35 | Peseps lu
11 Knacc
HUcnoab3oBanue
Koa-Bo
Ne Tema ypoxka 000opy10BaHUA
4acoB
nentpa «Touka
Pocra»
Xumunueckuit snement. Hykmuapl. M30TOTBI.
1 | 3aKkoHBI COXpaHEHHS MacChl M SHEPTHH B 1
XUMUHU
[Tepuonnueckuii 3akoH. Pacnpenenenue
2 | DIEKTPOHOB B aTOMaX JIEMEHTOB MaJbIX U 1
OOJIBIIIUX MTEPUOIOB
[TosoxeHre B NEpUOAMYECKON CUCTEME
3 | Bogopojia, JaHTAaHOUIOB, aKTHHOU/IOB 1 1
HCKYCCTBEHHO IMOJIy4YE€HHBIX 3JIEMEHTOB
4 BasleHTHOCTP 1 BaJIeHTHBIC BO3MOKHOCTH 1
aTOMOB
OcHOBHBIE BUIbI XUMUYECKOH CBsi3H. loHHAas
5 | KOBallcHTHAs CBSI3b. MeTalIMYeCKast CBS3b. 1
Bonopoanas cBs3b
6 | [IpocTpaHCcTBEHHOE CTPOCHUE MOJIEKY 1
7 Crpoenue kpuctamioB. Kpucraminueckue 1
pemietku. [IpuarHbI MHOTOOOpa3Ms BEIIECTB
JlaTuuk BBICOKOU
TEMIIEpaTyp bl,
JlaTunk
8 | Kiaccuduxanus XuMH4eCKUX peaKkiui 1 TEMIIEPATYD bl
TJIATUHOBBIN —
U3MEpPEHUe

TEMIepaTyp bl
EPEX0I0B




AJUTOTPOTIHBI X
MoAu(UKAIH i
Cepbl; U3MEpEHne
TEMIIEPATYP bl
TUTaBJICHUS
BEIIECTB.

JlaTuuk BBICOKOM
TeMIepaTyp bl,

Jaruuk
TEMIIEPATYP bl
IJIATUHOBBIN —
U3MepeHue
9 | Cxopocth XuMH4ecKkux peakunii. Karamms 1 TeMIIEpaTyp bl
MEPEX0JI0B
AJUTOTPOTIHBI X
MoauduKany i
CepbI; U3MEPCHHE
TEMIIEPATYP bl
TUTaBJICHUS
BEIICCTB.
10 XVWMHUYECKOE PAaBHOBECHE U YCIIOBHSI €TI0 1
CMEIICHHUS
JlaTauk BBICOKOM
TEeMIIepaTyphl,
11 | JlucnepcHble cucTeMBI 1 Jatuuk
TeMIIepaTyphbl
IIJIATUHOBBIN
12 CriocoObI BEIpaXXEHUS KOHIIEHTPAIH 1
pacTBOpOB
13 | Pemenue 3amau 1
DNEKTPOIUTHYECKAs TUCCOLAIIUS.
14 | Bogopoauslii mokaszareis. Peakiuu HOHHOTO 1
oOMeHa
15 IM'unponus OpraHMYECKUX M HEOPraHW1ECKNX 1
COeIMHEHU N
16 XUMUYECKUE UCTOYHUKH TOKa. Psiz 1
CTaHJIAPTHBIX AJIEKTPOIHBIX TOTEHIIUATIOB
17 | Koppo3sus MeTanioB u ee npeaynpexacHmue 1
18 | Dnekrponus 1
19 Kontponsnas padora Nel «Teopetnueckue 1
OCHOBBI XUMUI
20 OO1ast XapakTepUCTUKA U CIIOCOOBI TIOTYYEHHUS 1
METaJJIOB
21 0O0630p METATMYECKUX IIEeMEHTOB A- U b- 1
TPy
22 | Menp. [unk. Turan. Xpom 1
23 | CnnaBsl METaIIOB 1
24 | Oxcuapl ¥ TUAPOKCUIBI METAIIIOB 1
25 | Pemrenne 3agau 1
26 0630vaeMeTaJ'IJIOB. CpoiicTBa ¥ IPUMEHEHUE 1
BOKHEHIIIMX HEMETAIIIOB
27 | OGmas xapakTeprCcTUKa OKCHJIOB HEMETAJUIOB 1 Jartunk pH




U KACJIOPOJICOAEPKALMX KUCIIOT.
OxucnuTenpHble CBOMCTBA CEPHOM U a30THOM
KHCI0T. Bomopoausie coelMHEHNsT HEMETAIUIOB

I'enetnueckas CBA3b HCOPraHN4YCCKUX 1

28 OpraHMYECKUX BELECTB

29 | Pemenue 3amau

30 KonTponsnas padora Ne2 «Heoprannueckas
XUMHUS»

XHMHS B IPOMBIIUICHHOCTHU. [IpuHIUIIBI
XMUMHMUYECKOTO MPOU3BOJICTBA. XUMHKO —

31 | TEeXHOJIOTHYECKUE MPHHIIBIITBI IIPOMBILILICHHOTO
nostyueHust MmetayioB. [Ipon3BoacTBO UyryHa u
CTaIIu

32 Xumus B ObITy. XUMHUUECKas
MIPOMBIIIJIEHHOCTh M OKpYKarollas cpenia

33 | Urorosslit ypok 1o kypcy xumun 11 kmace

34 | Peszep lu
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