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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTeabHO TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QenepanbHON pabdouell TPOrpaMMel
BOCITUTAHUS U C YYETOM KOHIICTIIIMH TIPETIOaBaHUs YIEOHOTO TIPeIMETa « XUMHSI
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEJCTABICHUE O IEAX, OOIIeH cTpareruu
oOy4yeHHus, BOCHUTAHHS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMH y4eOHOro
npeaMera, YCTaHaBJINBAET 00s13aTEIbHOE MpeAMETHOE COJIepKaHue,
NpeaycMaTpPUBAET pacClpelesieHne €ro Mo KiaccaM W CTPYKTypHpOBaHUE IO
pazienaM W TeMaM MporpaMMbl IO XHUMHH, OIpEAeiseT KOJIUYECTBEHHBbIC U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  H3YUYEHHUS XUMUU C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMPOIECCa, BO3PACTHBIX
O0COOEHHOCTEW O00yYaromuxcsi, OINpeAeNseT BO3MOXXHOCTH TpeaMera Jiis
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTesIbHOU
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUHN K
pe3ynbTataMm 00y4YeHHUs XUMUW Ha YPOBHE II€JIeH U3yUeHUs MpeIMeTa B OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YyYaloImerocsi Mo OCBOCHHUIO
y4eOHOT0 CO/IepKaHMS.

3HaHWE XUMHUHU CIY>)KUT OCHOBOM i1 (pOpPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroIierocs, ero MpeJCTaBICHU O MaTEepUaIbHOM €IMHCTBE MHpA, BAXKHYIO
poib urparotT (GopMHUpPyEMbIE XHUMHEH MPEJCTaBICHUS O B3aMMOMPEBPAIICHUIX
PHEPTrUd M 00 DBOJIOIMK BEHIECTB B MPHUPOJIC, O MyTIX PEIICHUS TJIOOATbHBIX
npoOjieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEW  JJIi  CaMOpa3BUTHSL U
dhopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 001el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHPOBAHUE MBINIJIEHUS U TBOPYECKUX CIOCOOHOCTEH
oOy4aromuxcsi, HABBIKOB HMX CAMOCTOSITEIbHOW  y4eOHOW  JESITeNBbHOCTH,
DKCIIEPUMEHTAIBHBIX M HCCJIENOBATEIbCKUX YMEHHUH, HEOOXOJAMMBIX KaK B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIbHOCTH,

3HAKOMUT CO CHENU(UKON HAayYHOTO MBIIUICHUS], 3aKJaJbIBa€T OCHOBBI
LEJIOCTHOTO B3MVIsiAa HA €AMHCTBO NPUPOIBI M YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YUYarOIINXCS;



crocoOCTBYyeT (OPMHPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MPUPOJIC, K YETOBEKY, BHOCUT CBOM BKJIAJl B SKOJOTUYECKOE
00pa3oBaHue 00yJAIOIITUXCSI.

JlaHHbIe HampaBjieHUsT B OOYYEHHH XUMHHU OOECIEUMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl  y4yeOHOro  TpeAMeTa, KOTOpPBIM  SBISAETCS — IEIaroru4ecKu
a/IalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKM XMMUU Ha OMPEICIEHHOM JTare eé
pa3BUTHSL.

Kypc xuMumn Ha ypoBHE OCHOBHOTO 0OIIIEr0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHWYECKOM XMMHM W HEKOTOPBIX OTJECIbHBIX 3HAYUMbBIX TOHATUH
OpPraHNMYECKON XUMUH.

Crpyktypa coaepkaHus MporpaMMbl M0 XUMUHU CHOpPMHUPOBaAHA Ha OCHOBE
CHUCTEMHOTr0 mojxoja K e€ mzyueHuto. Cojep:KaHHE CKIIAJIBIBACTCSI U3 CHCTEMBI
MMOHATHUM O XUMHUYECKOM PJIEMEHTE M BEILIECTBE U CUCTEMbI ITOHSATHUH O XUMHUYECKOMN
peakiuu. OO0e 9STU CHUCTEMbl CTPYKTYpPHO OpraHHW30BaHbl [0 MPHUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHMN HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUI
PAa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHMSI KaK OCHOBBI BCET'O €CTECTBO3HAHU,

— [lepuonnueckoro 3akoHa /[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

— YYEHUS O CTPOCHUM aTOMa ¥ XUMHYECKOU CBSI3H;

— TpeACTaBIeHUM 00 JJICKTPOIUTHYECKOW JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HaAHUS PACcCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIUM OOBSACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU MPAKTHYECKOTO IPUMEHEHUS U IOJyYEHHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl 1O XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPECTABICHUS O XUMHUYECKOW COCTABJISIIOIIECH HAYYHOW KApTUHBI MUpPA B JIOTUKE
€€ CHCTeMHOM MPUPOJIbI, LEHHOCTHOIO OTHONIEHHS K HAyYHOMY 3HAHUIO U
METOJaM II03HaHUS B Hayke. M3ydyeHue XUMHUU TPOUCXOAUT C IPHUBJICUYCHUEM
3HAHUN W3 paHee W3YyYCHHBIX YYEOHBIX MpeaMeToB: «OKpYyKaOIMHM MUPY,
«buomnorus. 5—7 knacce» u «Pu3uka. / Kiaccy.

[Ipy wu3yyeHHMM XUMHH NPOUCXOAUT (POPMUPOBAHWE 3HAHUNW OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESATEIPHOCTH YEJIOBEKA W KAaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3ajmaya y4eOHOro mpeaMeTra COCTOMT B (OPMHPOBAHUU CHUCTEMbl XHUMHUYECKHX
3HAHUNA — BaKHEUIMX (haKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX TOJIOKECHUH,
JOCTYIHBIX OOO0OIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B



NpUOOIIEHNH K HAy4YHBIM METOJIaM TO3HAHUS TPU H3YYCHUH BEIIECTB W
XUMUYECKUX peakiui, B (OpMUPOBAHUM U PA3BUTUHU MO3HABATEIILHBIX YMEHUU U
UX T[PUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U y4yeOHO-HUCCIEI0BATEIbCKOM
NeATEIbHOCTH, OCBOCHHMM TMpaBWJ 0€30MacHOTrO OOpallleHHus C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HHU.

[Ipu u3yyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE NMPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpHUOOIeHUE
OOy4JarommMxcsi K CaMOCTOATENLHON IM03HABATEIIBHONW NIEATEILHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOIMINX MTPUOOPETECHUIO 00YUYarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATEILHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MUMEIOIINX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JICATEIHHOCTH;

— ((opmupoBanue oOmEeNd QYHKIMOHAIBHOW M  E€CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UYHCJIE YMCHHH OOBSICHATh M OICHWBATH SIBICHHS
OKpY’)KaOIIIero MHUpa, WCIOJb3Yys 3HAHHUA W OMBIT, MOJTYYCHHBIE MPU W3YYCHUU
XUMUHU, TPUMEHATh WX TPU PEHICHUH MpoOJieM B TOBCEAHEBHOM >KU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y OOydarolmuXxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMHUYCCKUX 3HAHWK IS BBIPAOOTKH DSKOJOTHYCCKU
1e7eco00pa3HOT0 TOBEJICHUSI B OBITY W TPYJIOBOWM JEATEIBHOCTH B IENSIX
COXPAHEHUs CBOETO 3710POBbsI U OKPYXKAIOIIEeH MPUPOAHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHHMS OOIIEYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIIs W HANpPaBIEHHOCTH AATbHEHIIIETO
OoOy4eHHUs.

OOmiee uMCIO 4YACOB, OTBEACHHBIX [UIS H3YYCHHs] XUMHH Ha YPOBHE
OCHOBHOTO 00I1IeTr0 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPXKXAHUE OBYYEHUA

8 KUIACC

IIepBoHaya/ibHBbIE XUMHYECKUE IOHATHS

[Ipenmer xumuu. Ponp XUMUK B )KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tenma u BemecrBa. Dusznueckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HAHUSA B XMMHHU. UHCTHIE BEIIECTBA U CMECH.
CriocoOnI pa3eneHus: cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. CHUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢Gopmyrna. BajgeHTHOCTP aTOMOB XWUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOcUTEIbHAs aTOMHas Macca.
OTHOcuUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0JiE XUMHUYECKOTO 3JIEMEHTa B
COEMHEHUH.

KonunuectBo BemectBa. Monbs. MosngpHaasi Macca. B3anMoCBsI3b KOJIWYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€Tel 1o QopMynam
XAMHUYECKUX COCIUHECHUM.

DOU3NYECKUE U XUMUYECKUE SBJICHUSA. XUMHUYECKAs PEAKIU U €€ NPU3HAKHU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XUMHUYecKkHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEaKIUil (COeMHEHNS, PA3I0KEHNUS, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJOH, MpaBuiiaMu paboThl B J1abopaTopuul U
npuéMamMu oOpalieHus: ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3YUEHHUE U OMHCAHUE
(bu3nYeCcKUX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HaOJIOJICHHE
busnueckux (MJIaBJICHUE BOCKA, TasHHUE JIbJa, PAacTUpPAaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAILMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATHBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCJIOTOW) SIBJICHUM, HAOMI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peaKkiuid (pasjioKeHHe caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJOPUJIOM Oapusi, pasziioKeHHUE THAPOKCHIA
menu (II) npu HarpeBaHuM, B3aUMOJICUCTBUE Keye3a ¢ pacTBopoM cosid Meau (11),
U3y4YeHHUE CIOCOOOB pas3JieleHUs] CMECcel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BBITIApYBaHUE, JUCTUUIAIUS, XpoMaTorpadusi, MPoOBEICHUE OUYHUCTKU MMOBAPEHHOU
CoJii, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOLLIETO 3aKOH COXPAaHEHUsT MACChl, CO3JaHUE MOJEJIEH MOJEKYI
(IIapocTep>KHEBBIX ).

Baxuelue npeacTaBuTe/IM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciaopoa — 3imeMeHT ¥ mpocToe
BellecTBO. HaxoxaeHnue kuciopoaa B MNpupojae, (Ppuanueckue M XUMHUYECKHE
cBoiictBa (peakuuu rtopenus). Oxcupawl. [Ipumenenue xkuciopona. CrocoObl



MOJly4YeHHUs1 KUCIOpoJa B J1abopaTopuu M MpOMbIIUIeHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCI0poaa.

TemnmoBoit 3¢p(deKT XUMHUECKON peakliuyd, TePMOXUMUYECKUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakUud. TOIUIMBO: yrojib M METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpylieHue 030HOBOrO CIOS.

Bonmopon — nsnemeHT M mpocToe BemiecTBO. HaxokaeHue Bomopona B
npupoge, GuMYecKkue W XUMUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
noxyuyeHus. KucimoTsl u comnu.

MonsipHbIit 006EM ra3oB. Pacu€Tel M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpSI.
HacellieHHbIE M HEHACHINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJAbl. OCHOBaHUSI.
Poisib pacTBOpOB B IpupoAe U B KU3HU 4eJIOBEKA. KpyroBopoT BOABI B MPUPOIE.
3arpsi3HeHre OpUpOIHbIX BojA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranmdeckux coenauHenuil. Oxcunpl. Knaccudukanums
OKCUJOB:  cojeoOpa3ytomue (OCHOBHBbIE, KHCIOTHbIE, amM(OTEepHblE) U
HeconeoOpasyromue. HomeHkiatypa okcumoB. @Du3MuecKMe U XUMHYECKHE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukainuss oOcHOBaHMM: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PU3MYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [loiryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KUCIOT. Psan aktuBHoctm metaiuioB H. H. bekerosa.
[lonydyeHue KUCIIOT.

Comu. Homenknarypa coneid. @PU3NUECKUE U XUMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnueckas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COECIMHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEACIICHUE COJIEPIKAHMS KHUCIOPOIa B BO3AYyX€E, MTOIYYEHHE,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOJa, HaAOII0eHNE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHUS U
MpeKpaiieHus: ropeHus (mokapa), O3HAKOMJIEHHE C oOpaslaMud OKCHAOB U
ONMMCaHUE HX CBOMCTB, TMOJydeHHE, COOMpaHuEe, pPACIO3HABAaHUE U H3YyUYCHHE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojaopoaa ¢ okcuaom menu (11)
(BO3MOXHO HCIOJIb30BaHUE BUAEOMATEpUajIoB), HaOIIOeHHE 0Opa3lioB BEIIECTB
KOJIMYECTBOM 1 MOJb, MCCIEAOBaHHE OCOOCHHOCTEH pPacTBOPEHHS BEILIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TMPHUIOTOBJIEHHE PACTBOPOB C ONPEAEIEHHOU
MAaCCOBOM J0JIEN pacTBOPEHHOIO BELIECTBA, B3AMMOJCHCTBUAE BOJIBI C METANIaMU
(HaTpueM © KajblueM) (BO3MOXHO HCIOJIb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KIJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B pPacTBOpaxX KUCIOT U IIEN0YEH,
u3yueHue B3aumojercTBus okcuga meau (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT € METaJUIaMH, PEAKIUi HEUTpaIu3alUu, MOJyYEHUE HEPACTBOPUMBIX
OCHOBaHWM, BBITECHEHME OJHOIO METaJUla JAPYI'MM M3 pacTBOpPa COJIH, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3a/la4d 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COCJIMHEHUI.

Iepnonuyeckunit 3axkoH u Ilepuoamyveckass cucreMa XUMHYECKHX
iemeHToB JI. U. MengeneeBa. Ctpoenne aroMoB. XUMHYECKAs CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIE PeaKIUU

[lepBbie TOMBITKH KiIacCU(PUKAUA XUMHUYECKUX 3JIeMeHTOB. I[loHsTtue o
rpynmnax CXOJIHBIX 3JEMEHTOB (LIEJIOYHbIE W IIEJTOYHO3EMENIbHbIE METaIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUIPOKCUIBI.

[Tepnonnueckuii 3akoH. [leproanyeckas cucteMa XUMAYECKUX JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuonnas ©  JJIWHHONEpHOAHAS  (HOpPMBI
[Teprnonnyeckoit cucreMbl xumudeckux sneMeHToB JI. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUN CMBICI IOPAAKOBOIO HOMEpa, HOMEPOB IIepuoJa U
IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TMepBbIX 20 XUMHYECKHX  DJIEMEHTOB
[lepnogmueckoin cucremnl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JEMEHTA 10 ero noyioxeHuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUsI paauyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepunonnueckoro 3akona u [leppoanyeckoit CHCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. J[. M. MenneneeB — yd€Hblii U
IpaKJaHUH.

Xumuyeckass cBsizb. KoBaneHTHas (ToyisipHasi YW HEMOJSIpHAs) CBSA3b.
DIIEKTPOOTPULIATENILHOCTh XMMUYECKUX AIEMEHTOB. IOHHAs CBA3B.

Crenenp  okucneHusa.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchl OKUCIEHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepuUMenm .

u3ydyeHue oOpaslioB BEIIECTB METAJIOB M HEMETAJIOB, B3aMMOJICHCTBHE
TUAPOKCUJA [HMHKA C pPACcTBOPAMM KHUCJIOT M WIEJIOYEW, MPOBEJECHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEAKLIUMI
(ropenue, peakinuu pa3oKeHHsI, COSTUHEHU).

Mesxcnpeomemmnunie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€ NpU HM3yYEHUHM XHMHUU B § Kjacce
OCYLIECTBJISIETCS 4Yepe3 MHCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TOHATHUH, SBJIAIOIIMXCSA CUCTEMHBIMU JJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTecCTBEeHHO-HAy4YHbIE MOHATHA: HAy4YHbIA (aKT, TMUIOTE3a, TEOpHs,
3aKOH, AaHaliM3, CHUHTE3, KiIacCU(pUKaLMs, TMEePUOAUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
W30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHME BEILECTBa, Ia3, (pU3nyecKkue BETUUYUHBI, €AUHUIIbI
U3MEPEHUS, KOCMOC, IUIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: horocunTes, npixanue, onocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpAIbI, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOTIA€MbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO M XMMHYECKAsI peaKkuusi

[Tepunonnueckunt 3akoH. [lepuonnueckas cucreMa XUuMHUYECKUX JIEMEHTOB /.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUHM CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kallvsl, KaJblUUs U UX
COCIMHEHU B COOTBETCTBUM C MOJIOKEHUEM DJJIEMEHTOB B llepuoauueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XMMHUYECKOW CBSI3U. THUMBI KPHCTAIULIMUYECKUX
PELUIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJAa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K pAa3JWYHBIM KJaccaM HEOPTraHUYECKUX
COEIMHEHUN, TEHETUYECKAs CBS3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMuaeckux peakiyii o pa3InyHbIM IpU3HaKaM (10 YUCITY
M COCTAaBy YYacTBYIOLIMX B PEaKIMU BEIIECTB, MO TemoBOMY 3(dekTy, Mo
W3MEHEHUIO CTEMECHEeW OKHMCJICHUSI XMMUYECKHX AJIEMEHTOB, N0 00OpaTUMOCTH, MO
YYaCTHUIO KaTaau3atropa). JK30- U IHAOTEPMUUYECKUE PEAKIINU, TEPMOXUMUUECKHE
YpaBHEHUSI.

[Tonsitue o ckopoctu xumuueckou peakiuu. [loHaTHe 00 0OOpaTHUMBIX U
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonarue o karanuse. [lonsitue 0 xumMuyeckoM paBHOBeCHHU. DAKTOPBI,
BIIMSIONIME HA CKOPOCTh XUMHUYECKOW pEaKUUH M TOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ pPEAKIMU,  AJEKTPOHHBIM  OanaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUHu. CocraBneHue  ypaBHEHUH



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMN C  MCIOJb30BAHMEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTUUECKON TUCCOLMAIIMU. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annoHbl. MexaHu3m JuCCOLMAlMM BEUIECTB C PA3JIMYHBIMU BUJIAMH
XUMHU4ecKoil cBsizu. CteneHp auccouranuu. CHUIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTrO OOMeHa. Y ClIoBUS NPOTEKAHUS PEaKlMii HOHHOTO 0OMeHa,
MOJHBIE M COKpalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIIOT,
OCHOBAHMM W COJEHd B CBETE€ MPEACTABICHUNA OO0 3IEKTPOJIUTHYECKON
nuccoruanuu. KauectBeHHbIe peakunu Ha HOHBL. [[oHSATHE O rUapOIn3e CoNei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BCII[ECTB — METAUIOB U HEMETAUIOB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB
(xJopua HaTpHsi), UCCIIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMUUYECKON peakiuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOAHOCTU
pacTBOpOB BELIECTB, MPOILECCAa IUCCOUMALMU KHUCIOT, IIEJIIOYEN U  COJIeU
(BO3MOKHO  MCIOJIb30BAHUE  BHUJEO MAaTEpUaloB), IMPOBEJACHUE  OIMBITOB,
WUTIOCTPUPYIONIUX ~ TPHU3HAKK  MPOTEKaHUS  peakiuii HOHHOro  OoOMeHa
(oOpazoBaHue ocajka, BbIJCJICHHE Tra3a, OOpa3oBaHHWE BOJbBI), OIIBITOB,
WJUTIOCTPUPYIOIIUX — OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
(ropeHue, peakiuu paslIokKEHHUs, COCIUHEHUS), PaClO3HaBaHWE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEAKIMWA HA  HOHBI, PEIICHHE
AKCIEPUMEHTAIIbHBIX 3a]1a4.

Hemeta/uibl 1 MX COeIMHEHUSI

OO6mrast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (PU3MYECKUE CBONCTBA MPOCTHIX
BEUIECTB — TaJOreHOB. XMMHUYECKME CBOMCTBA Ha IMPUMEpPE  XJopa
(B3auMMOJIEHCTBUE C MeETaUlaMH, HEMEeTaJUlaMH, IejaodaMu). XJIOPOBOJIOPOI.
ConsiHast KUCIIOTa, XMMUYECKHE CBOWCTBA, MOJIydeHUE, NMpuUMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OPraHu3M 4YesoBeka. BakHeilmme XJIOpuAbl U HX
HaXOXJICHUE B MPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTerneHW okucieHus. CtpoeHue U (U3UYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOeHHUE, (HU3UUYECKUE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas xuciora, (Qusnueckue U XUMHYECKHE CBOMcTBa (00I[uE Kak
MPEACTaBUTENS KJacca KHUCIOT H crnenuduueckne). XUMUYECKHUE PpeaKIln,
JeXalue B OCHOBE MPOMBINIJICHHOTO CMoco0a MOMyYeHUsl CEPHOU KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COIM CEPHOM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COCAMHEHUH B TpUpOJE. XHUMUYECKOE
3arpsi3HEHUE OKpY)KAIoIIeH cpelpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALECHUS.

OO6mast xapakTepucTtuka »eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
¢uznyeckue u xuMmuyeckue cBoiicrBa. KpyroBopot azora B npupojae. AMMUaK, ero
dusznyecKkrue 1 XMMHUYECKHE CBOWCTBA, MOJIydeHrue U npumMeHeHue. Cojiu aMMOHHS,
ux QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCIOTa, €€ MoJydeHue, (PU3nyeckue u XHUMHUUYECKHE
cBOiicTBa (00IIME Kak MpPEICTaBUTENS Kiacca KHCIOT M crneuuduueckue).
Hcnonp3oBaHne HUTPATOB W COJEH aMMOHHMS B KauyeCTBE MUHEPATbHBIX
ynoopeHuii. XuMHU4eCcKoe 3arpsi3HeHNE OKPYKAIOUIEH cpe/ibl COSTUHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHUE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
ajutoTponHeie Moaudukauu docdopa, GuU3MUECKHEe U XUMUUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u pochoprast Kucinora, GU3NIECKHE U XMMHUECKHIE CBOICTBA,
nosyuerue. Mcnons3oBanne GocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUM.

OO6mrast xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUM  OKHUCIEHHA.  YIUIEpOHd,  AJUIOTPOIIHBIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TMpUPOJE, (U3HUECKHME UM XHUMHYECKHUE
cBoiictBa. Ancopomusi. Kpyrosopot yriaepona B npupoje. OKcuabl yriepoaa, ux
du3nueckue M XMMHUYECKHE CBOMCTBA, JIEWCTBHE HA JKUBBIE OPIraHHU3MBI,
[OJlyYeHUE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yraepoga (IV), rumoreza riao0ambHOTO TOTETUICHUS KIUMAaTa, HMapHUKOBBIM
3 dekT. YroapHas KuciIoTa U €€ coiu, uX (PU3NYECKUe U XMMUUYECKUE CBOMCTRA,
noiyyeHue u npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIULUHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHayanbHbIe TOHATHA 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUAX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KHCII0Ta).
[IpupoaHble MCTOYHUKH YIJIEBOAOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEPTH),
OPOAYKThl UX mepepaboTku (OEH3WH), UX POJib B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMONMOTUYECKM BaKHBIX BEIIECTBAX: KUPAX, OCJIKaX, YIJIEBOIAaX — U UX
polu B OKM3HM 4YelOBeKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, MOJYyYEHHE H
npuMenenue. CoenuHeHus: KpemHHsi B mpupoje. OOmmMe mnpencTraBieHus 00
okcuzae kpemuus (IV) u kpemuueBoit kucnorte. CUIUKAThl, UX UCHOJIb30BAaHUE B
ObITy, B MPOMBIIUICHHOCTU. BakHeiine cCTpouTeIbHbIE MaTepuasbl: KepaMHUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuit IKCnepumenm:

U3y4eHue o0pa3lo0B HEOPraHUYECKUX BEIECTB, CBOMCTB COJSIHOM KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKaoU[Me (PU3NYECKUE U XHUMUYECKUE CBOMICTBa
TaJIOT€HOB M KX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 0OpasliaMu XJOpUJOB (TaJOTE€HUIOB), O3HAKOMJIEHHUE C
obpasnaMu  ceppl M €€  COCNMHEHUSMH  (BO3MOXXHO  HCIOJIb30BAaHHE
BUJICOMATEpHAIOB), HAOIIOCHHUE Tpoliecca OOYIIIMBaHUS caxapa MoJ JAeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIJIOTHI, M3YYCHHE XHMHUYECKHX CBOWCTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, IPOBEICHUE KAYECTBEHHOW PEeaKIuy Ha Cyb(aT-
WOH W HaOJI0JIeHWEe MpHU3HaKa €€ MPOTEKAHMs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBOMcTBaMM a3oTa, (ochopa M uX coequHEHUN (BO3MOXKHO MCHOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHH, MOTyYCHHE,
coOupaHue, pacro3HaBaHHE€ M M3yuyE€HUE CBOICTB aMMHaka, MpPOBEICHUE
KAueCTBEHHbIX PeaklUMid Ha MOH aMMOHHS U (GocaT-UOH U U3yYEHHE MPU3HAKOB
UX IIPOTEKaHMUs, B3aUMOACHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO WCII0JIb30BAHUE BHJICOMATEPUAJIOB), M3y4YECHUE MoJEenen
KPUCTAIUIMYECKUX pemEToK anMasza, rpadura, QysuiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHE, COOMpaHue, PACIO3HABAHUE U M3YUYCHHE
CBOMCTB YIJIEKUCIIOTO ras3a, MpoBEACHUE KAaYeCTBEHHBIX pEakUuil Ha KapOOHAT U
CWIMKAaT-UOHBl W U3YYEHUE TNPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIIEHHE C
NPOAYKIMEH CUJIMKATHOM NPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuIe HeMeTaulbl U UX COCAUHEHUS.

MeTtajiibl 4 UX COeTHHEHUS

OO6mrast xapaKTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoi cucreme xumuyeckux asnemeHtoB J[. .
MenpeneeBa u cTtpoeHusi arToMoB. CTpoeHHE MeTauioB. MeTtamnyeckas CBs3b U
METAIMYECKAsT ~ KPUCTAJUIMYECKAass  PEMmETKA.  DIEKTPOXMMHYECKUUA  Psif
HaMpsHKEeHUN MeTauioB. @U3nUecKre U XMMUYECKHe CBOMCTBA MeTaiuioB. O01mue
crocoObl moiydeHus MeraioB. [loHSTHE O KOpPpO3UHM METAIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTajb, YYryH, IIOPATIOMHUHUIM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[IlenouHbIE METAJUIBL: MOJOXKEHUE B lleprnoanyeckoil cucteMe XMMHUYECKHX
anemeHToB /. 1. MeHaeneeBa, CTpOGHHE MX aTOMOB, HaXOXIACHUE B IPHUPOJE.
duznyueckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl u



TUAPOKCHUIIBI HaTpusd W Kauud. [IpuMeHeHune WIeNOYHBIX METANIOB U MX
COCIMHEHUM.

[IleroyHO3E€MENBbHBIE METAJUIBI MAarHMM M KajJbLMW: IIOJOKEHUE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaxOoXeHue B npupoze. Gusndyeckrne 1 XMMUYECKUE CBOMCTBA MAarHus
U KanblMs. Baxueilmmue coenuHeHus KaiblLMs (OKCUA, THIPOKCHUI, COJIM).
JXécTkocTb BOJBI U CLIOCOOBI €€ yCTpAaHEHUS.

AmoMuHMIL: osiokeHue B [lepuonnueckol cucteMe XUMUYECKHUX IEMEHTOB
J. . Menneneesa, cTtpoeHue aroMa, HaxoXXIeHUE B Ipupone. Pusnyeckue u
XMMHYECKHE CBOICTBA alfOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHJA M THAPOKCUAA
QIFOMMHMSL.

Keneszo: nosoxkenue B [leppoguueckon cucteMe XUMUYECKUX 3IEMEHTOB /I,
. MenneneeBa, CTpOCHHME aroMa, HaxoxiaeHue B mnpupoje. Ddusznueckue u
XMUMHYECKHE CBOMCTBA xkeie3a. OKCHIbI, THAPOKCH LI U coitu xkene3a (1) u xkenesa
(IIT), ux cocraB, CBOICTBA U MOJyUYCHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHWE ¢ oOpas3lamMyd METaNIOB W CIUIaBOB, HUX (HU3UUECKUMU
CBOMCTBaMM, M3YyYEHHE PE3YJbTATOB  KOPPO3HUM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJA
KaJlbUg W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIECOMATEPUATIOB),
VCCIICJOBAHUE CBOMCTB XECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKelle3a B KUCIOPOAE
(BOBMOXHO  HCIIOJIb30BAaHHWE  BUJEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUs
KauECTBEHHBIX PEaKUWil Ha MOHBI: MAarHusl, Kajblus, AIFOMUHMS, LUHKA, JKee3a
(I1) u xeneza (I1I), meau (I11), HaOMrOEHME U ONKMCAHUE MPOLIECCOB OKPAIIMBAHUS
IUIAMEHU HWOHAMHM HaTpusl, Kajaus W KalblMs (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEI0BaHNE aM(POTEPHBIX CBOMCTB TMJIPOKCUIA ATIOMUHUSA
Y TUIPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 33a4 Mo TeMe «Baxueimne
METaJUIbl U UX COETMHEHUS.

XuMHus 4 OKPY:KaKwIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEJHEBHOW JKHW3HM 4elOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momours npu
XUMHUYECKUX OKOTAX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Kawlled cpelsl (IpeaenbHas IOIMycTUMast
KOHLEeHTpanus BeuecTs, aanee — [IJIK). Poias Xxumun B penieHun 3K0JI0rMYeCKUX
npooJIeM.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lioB MaTepUajoB (CTEKJIO, CIIaBbl METAUIOB, MOJUMEpPHBIE
MaTepHaIbl).

Mescnpeomemmnuwie cea3u



Peanuzamus MeXmpeIMeTHBIX CBsi3ed NpU H3yYEHUU XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BaHME KakK OONIMX €CTECTBEHHO-HAYYHBIX
MOHSITUN, TaK W TIOHATUMN, SBJISIONINXCA CUCTEMHBIMHU JJII OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHSA: Hay4YHBIA (akT, THIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccu(puKaus, TEPUOANYHOCTh, HaOIIOCHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MaPHUKOBBIN
2 (DEeKT, TEXHOIOT S, MAaTEPHUAIIHI.

®dwusuka: Marepusi, aTroM, SJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIU],
U30TOIbI, PagMOaKTHUBHOCTh, MOJIEKYNA, OJCKTPUUECKUN 3apsl, POBOJIHUKH,
MOJyIPOBOJIHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILlECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKas
pemérka, CriaBbl, (U3MUYECKUE BEIMYMHBI, €IMHULIBI U3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COTHIIE.

buonorusa: ¢orocuntes, abixanue, Ouocdepa, 3KocHCTEMa, MHUHEpAJbHBIE
y10OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpAIbI, TOPHBIE MOPOIBI,
M0JIE3HbIE UCKOIIaeMble, TOTIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTHTAIOTCS B X0/a€ OOY4YCHUS XWMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN IEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMHU
COILIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU ILIECHHOCTSIMHU, INPUHSITHIMU B
oOlIecTBe MpaBWJIaMU M HOPMaMH TOBEICHHS U CIOCOOCTBYIOT MpoleccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMATA3AITUN O0YIAFOIITIXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPa)XKalOT  TOTOBHOCTh  OOYy4YaroOIIMUXCS
PYKOBOJCTBOBATbCSl CUCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OpPHUEHTAUMM U
paclIMpPEHUE OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuOTHYECKOT0 BOCIIMTAHUS

LEHHOCTHOI'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAYyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYEHUSI XMMHYECKOM HAyKUM B KH3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEPHOM HMHQpoOpmMaIruend o
MEePEIOBbIX JIOCTHXKEHUSIX U OTKPBITUAX MHUPOBOM W OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaskKIaHCKOT0 BOCIIUTAHUS

NPEICTABICHUSI O COLUMUAIBHBIX HOpMax M IMPaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIEAOBATEIbCKOW, TBOPYECKOM W JOPYruxX  BUAAX
JeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NESITEIbHOCTH TPH
BBITIOJIHGHUM YYEOHBIX, TIO3HABATEIBHBIX 3a/]a4, BBIMIOJHCHHUH XUMHYECKUX
AKCTIIEPUMEHTOB, CO3JaHUN YYEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aHMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TIpoOIlecCe OTOM Yy4yeOHOW MAEesATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE M IMIOCTYIIKM CBOMX TOBApUIIEH C IO3ULIHUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE U XMMHUYECKOM pPEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOJBI, B3aUMOCBA3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAaOJI0IaeMbIX IPOIECCOB M SBIICHUM,
MO3HaBaTeNbHOM, MH(OPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPbI, B TOM YHCIIC
HaBBIKOB CAMOCTOSITEJIbHOM pabOoThl ¢ Yy4eOHBIMM TEKCTaMH, CIPaBOUYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

uHTEpeC K OOYYEHHI0O W TO3HAHMIO, JHOOO3HATENBbHOCTb, TOTOBHOCTH H
CIOCOOHOCTP K  €aMOOOpa3oBaHWIO, MPOEKTHOM M HCCIEeN0BATENbCKON
NesITEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBIEHHOCTH U YpPOBHS OOyueHUS B
JaJbHEHIIIEM;

4) popMupoOBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HaHME IICHHOCTU JKU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KM3HH, OCO3HAHME MOCIEACTBUI U
HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KypeHUsI),
HEOOXOMMMOCTH COOJIO/IEHNUsS TIpaBWJ  O€30MAaCHOCTH Tpu  OOpalieHuu ¢
XUMHUYECKHMH BEUIECTBAMU B OBITY U pPeajbHOM JKU3HU;

5) TpyaoBOro BoCIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3yUYeHHIO podeccuii U Tpyaa pa3inyHoro poja,
yBaXKEHHE K TPYAy U pe3yibTaTaMm TPYIOBOH [EATENbHOCTH, B TOM YHCIE Ha
OCHOBE MPHUMEHEHHMS NPEIMETHBIX 3HAHUH 10 XUMHH, OCO3HAHHBIA BBIOOP
UHIMBHUIYAJIbHON TPAeKTOPUU MPOJIOJDKEHUSI 00pa30BaHus C YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEITHOM TTPO(ECCHOHATFHON ACSITETFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CpPEIE;

6) IKOJIOrM4eCKOT0 BOCIIMTAHMSI:

HKOJIOTMYECKU 11e1ecO00pa3HOe OTHOLICHHE K MPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro obOpa3a >KM3HHU, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY
¢uznyecKOMy M TICUXWYECKOMY 3/J0POBbIO, OCO3HAHME LIEHHOCTH COOJIOEHUS
paBuJ O€30MaCHOTO MOBEIECHUS pU paboTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJICH;

CHIOCOOHOCTH NPUMEHSTh 3HAHUS, MOJTy4aeMble MPU U3YUYEHUU XUMHH, AJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOSHON CPENON, IS ITOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KyJIbTYpbhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed MX pEeUIeHHs] MOCPEACTBOM METOIOB XHMMH,
HKOJIOTUYECKOTO MBILUICHHS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B coctaBe wMmeTanmpeaMETHBIX pe3yJbTAaTOB BBIACHSIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHUS OOICHAY4YHBbIC TOHATHUS (3aKOH, TEOpHs,
IOPUHLIUII, TUIIOTE3a, (PaKT, CUCTEMA, IIPOLECC, IKCIIEPUMEHT U JIPYTroe€.), KOTOpPbIE
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEAMETax M IO3BOJISIOT Ha
OCHOBE 3HaHHWH U3 3TUX MPeIMETOB (HOpMHpPOBATH MPENCTABICHHUE O IEJIOCTHON



HAyYHOW KapTHUHE MUPA, U YHUBEPCAIbHbIE YUeOHbIC ACHCTBUS (TI03HABATEIBHEIE,
KOMMYHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOphIE OOecreynBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIJAHUPOBAHUIO M OCYIICCTBICHUIO Y4COHOM
JICSITEIIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE IeHCTBUA

ba3oBble JioruyecKkue 1eMCTBUA:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI NPH OCBOCHUH
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX MOHATHMN (BBIACIATh MUX XapaKTEPHBIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH TOHATHSIMH), MCIOJIH30BATh
MOHATHUS JIJIs1 OOBSACHEHUS OT/EIBbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJacCU(PUKAIIUM XUMHUYECKUX BEIIECTB U XMUMHYECKHX PEaKIIUH,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, IO AHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKIIFOUCHUS;

yMEHUE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUS (MPEeIMETHBIE U
METanpeIMETHBIE), CAMBOJIMUECKUE (3HAKOBBIE) MOJEIIH, UCIIOIb3YEMbIE B XUMUH,
peoOpa30BLIBATh MMUPOKO MPHUMEHSEMBIC B XUMHH MOJICIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XUMH4Yeckas (opmysia U ypaBHEHHE
XUMHYECKON peaklui — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 33J1adu, ¢ YYETOM
ATUX MOJICIbHBIX MPECTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKKA W3yYaeMbIX 0OBEKTOB — XUMHUCCKHX BEIIECCTB U XMMHUUYECKUX PEaKIui,
BBIABJIATH,  OOIIME  3aKOHOMEPHOCTH, TMPHYMHHO-CIICICTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3oBble uccienoBarebCKHe J1eiCTBUS:

YMEHHE MCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKXXe B KauyeCTBE OCHOBBI IS (DOPMHUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOPETEHUE OMbITa 110 IJITAHUPOBAHHMIO, OPTraHU3allUM M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHME HaOJroJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyJIUpOBaTh 00OOIIECHUS U
BBIBO/IbI TI0 pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATH OTUYET
O MpOJIeNIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HH(OpPMALIUIO
Pa3JIMYHBIX BUJIOB U (OPM MPEACTABICHUS, IMOTyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpKaHHUS, CIIPABOYHBIC
mocobusi, pecypcbl HMHTepHeTa), KpPUTHYECKH OIICHHBATh IPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO0 UH(POPMAIIHUIO;



YMEHHE MPUMEHATh Pa3InyHble METOJBI U 3alpOChl MPHU MOUCKE U 0TOOpe
uH(OpPMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJMMBIX MJi1 BBINOJHEHUS
y4eOHbIX U MO3HABATEIbHBIX 33J1a4 OMpPEAEIEHHOTO TUMA, IPUOOPETEHUE OIbITa B
00JIaCTH  UCIHOJIb30BaHUSI  MH(POPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOT'O HCIIOJIb30BAaHUS PA3JINYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANIbHYIO (OpMY IpeacTaBieHus HHOPMALUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECJIOXHBIMH CXEMaMH, JuarpaMMmami,
apyrumu ¢popmamMu rpadyKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAKOUIECH MNPUPOIHOU
Cpepbl.

KoMMyHuMKaTHBHBIC YHUBEPCAJbHbIC yYeOHbIE 1eHCTBHUA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Jauaiora W (WIM) IUCKYCCHHU) IO
CyllecTBy  oOcyxpaemMoil  Tembl, (HOpPMYIUpOBaTh CBOM  MPEIJIOKEHUSA
OTHOCHUTEIBHO BBINIOJIHEHUS MTPEIJIOKEHHON 3aa4H;

YMEHUS  OPEACTAaBIATh  IOJYYEHHBIE  PE3YJIbTAThl  [03HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JAeNlaTh IPE3CHTaLUIO
pPEe3yIbTAaTOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1abOpaTOpHOro OIbITa,
1abopaTopHOI pabOTHI MO HUCCIIEIOBAHNIO CBOMCTB BEIECTB, YYEOHOIO MPOEKTA);

YMEHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
NIO3HABATEJIbBHOM W HUCCJENOBATEIbCKOW  JEATEIbHOCTH IPU  PEIICHHUU
BO3HUKAIOIIMX TPoOJieM Ha OCHOBE yd€ra OOLIMX HMHTEPECOB U COTJIACOBAHMS
no3uuui (00Cyx aeHusi, OOMEH MHEHHSIMH, «MO3TOBbIE HITYPMbD», KOOPAUHALIMS
COBMECTHBIX JEWCTBUHM, ONPEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOM palbOThl U JpyTHE).

PeryisiTuBHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHUE CaMOCTOSITEIBHO ONpPENENATh LEIN JEATEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIUPOBATh U NPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Hanbosee 3PpGEeKTUBHBIE CIIOCOOBI PEIIEHNs YYeOHbBIX U
MO3HABATENIbHBIX 337]a4, CAMOCTOSITEbHO COCTaBISATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM JCUCTBUM IIPU BBINOJHEHUHM 33aJaHUNA C Y4ETOM
NOJIy4YEHHUsI HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX U pEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3ysbTaTa 3asBJICHHOW IEJId, YMEHHUE
MCITIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33]IaHUN.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX PE3yNbTATOB IO OCBOEHHIO 00s3aTEIBHOIO
COJlep KaHMsl, YCTAHOBJIEHHOTO JaHHOW (QenepanbHOl paboueid Mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYarOUMMUCS HAy4YHbIE 3HAHMS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue Il TpeAMETHOW o0macth «XUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYYEHWI0 HOBOIO 3HaHWS, €ro HWHTEpIpETalnH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOyuenus B 8 kiaacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUIA:

e PACKpBIBATH CMBICJ OCHOBHBIX XUMHUYECKUX IMOHSTHI: aTOM, MOJIEKYIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas 101 XUMUYECKOTO JIEMEHTA B COCTMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XMUMHUYECKasi peakius, KiIacCU(PpUKAIMs PEeaKIuil: peaxiuu
COCAMHEHHUs], PEAKUMH pA3JIOKEHUS, PEAKIUH 3aMEIICHUS, pPEaKLIHUH
oOMeHa, IK30- U SHJOTEPMHUYECKHUE PEAKIIMU, TETIIOBON A (PeKT peakiumy,
SIPO aroma, DJIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTa b, paguyc
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs U HEMOJSpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBsA3b, MOH, KaTHOH, aHWOH, PacTBOP, MaccoBas J0JiI BEIIECTBa
(mpolieHTHAsi KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
MIPUMEHSIThH 3TU OHATHUA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBjieHUs (popmyi
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIUHCHMUSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEOUHEHHM IO
dbopmynam, BHJ XUMHUYECKOW CBS3M (KOBAJICHTHAs W HWOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaTh cmbicn Ilepmommueckoro 3akona JI. WM. Mengaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX DJIEMEHTOB OT MX NoJIokeHus B llepumomnueckoit cucreme,
3aKOHOB COXPAHEHUS MAacChl BEILIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATh W XapakTepu3oBaTh TabmmuHyio Gopmy Ilepuogmaeckoit
CHUCTEMBl XHMHWYECKHX DJIEMEHTOB: pAa3inyaTh TOHATUS «IJIaBHas
noarpynmna (A-rpynna)» u «nobouynas noarpynna (b-rpynmna)», mansie u
OOJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCA B
tabmune «llepuoguueckas cucrema xXumudeckux oanemertoB JI. U.
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIO AIEKTPOHOB
U pacnpeeneHne uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHYECKHE DIIEMEHTHI, HEOPTAaHUUECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (M0 YHUCIy U COCTaBy YYaCTBYIONIUX B PEAKIUU
BEILIECTB, 10 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKUCAHUE PUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOTO
COCTaBa, BO3MOXHOCTU TPOTEKAHUS XUMHUYECKHX IMpEBpalleHUl B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJISPHYIO H MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (opmysie
COEMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMHUYECKOW PEaKkiny;

MPUMEHSTH OCHOBHBIE ONEpPAllUd MBICIUTEIBHONU ESITEIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CUCTEMATU3AINIO, KIacCHU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBS3€W — JJIi M3YYCHUS CBOWCTB
BEIIECTB M XMMHYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHbIE METObI
NO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

CIEIOBATh  MpABUJAM  NOJB30BAaHHUS  XMMHYECKOWM  NOCYAOM U
7abopaTOpHBIM 00OpPYIOBaHMEM, a TakKe TNpaBWiIaM oOparieHus: ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHHUIO M COOUpaHUIO
ra3oo00pa3HBIX BEMIECTB (BOJOPOJAa W KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OIPEAEIEHHON MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOJAUTH  XUMHUYECKHE  OKCHEPUMEHTHI IO
pPacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIOT ¢ MOMOUIBI0O HHANKATOPOB
(;makmyc, dheHondTarenH, METUIOPAHXK U JPYyTHe).

K xoniy o0ydenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIMXCSl YMEHUM:

pacKpbIiBaTh CMBICT OCHOBHBIX XHMHYECKHUX TOHSATHI: XUMHUYECKHIM
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATENLHOCTh, CTEICHb
OKHCIICHHSI, XUMHUECKasi PeaKIys, XUMHUYECKasi CBsA3b, TEIUIOBOU 3dext
peakuuy, MOJb, MOJSIPHBI  00BEM,  pacTBOp,  DIEKTPOJUTHI,
HERJICKTPOJIUTHI, 3JCKTPOIUTUYECKAsE JUCCOLMALUA, PEAKUUU HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBecuEe, oOOpaTuMble U



HEOOpaTUMBbIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHWE U  BOCCTAHOBIICHHUE,
amnoTponus, aMm(pOTEepHOCTh, XUMUYECKAsl CBsI3b (KOBaJEHTHAasi, UOHHAs,
MeTajuInyecKas), KpUCTALIMYecKas peuieTka, KOppo3usi METasuioB,
CILJIaBbl, CKOPOCTh XUMHYECKON peaklnH, MOpPeAesIbHO OMyCTUMAas
xoHnuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHH H
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BELIECTB U X MPEBPAILICHUI;
UCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIS COCTaBJICHHS (HOpMyT
BEIECTB U YPaBHEHUIN XUMHUECKUX PEAKIIMIL;

ONpEeEATh BAIGHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX Ppa3IMYHOTO COCTaBa, IMPUHAUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY KJIacCy COEIWHEHUH 1Mo (opmysaM, BHA XUMHUYECKOM
CBA3U (KOBaJEHTHasi, HMOHHAs, METaUIMYecKas) B HEOPraHMYECKHUX
COEIMHEHMSIX, 3aps]] UOHA MO XMMHUYECKOW (opmysie, XapakTep cpeisl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, THUI KPUCTAJUIMUECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

packpeiBath cMmbica llepmogmueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBaTh M XapaKTepU30BaTh
Tabnuunyio (opmy Ilepuognueckoil cUCTEMbl XUMUYECKUX 3IIEMEHTOB:
pa3nuuaTh TOHATUS «rJaBHasg noAarpynmna (A-rpynma)» u «mobouyHas
noarpynmna (b-rpynma)», manbie u OOJBINIME TEPHUOIBI, COOTHOCHUTH
0003HaUeHUs, KOTOphIE MMEIOTCS B IEPUOJAMYECKON Tabmuie, ¢
YUCJIOBBIMH ~ XapaKTEPUCTUKAMH  CTPOCHHUST  aTOMOB  XHMHYECKUX
3JIEMEHTOB (CocTaB M 3apsja  sapa, oOIIee YHCIO DSJEKTPOHOB U
pacmpesieieHne WX 10 JJIEKTPOHHBIM  CJIOsIM), OOBSICHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB U UX COCAUHEHUN B
npejenax MajiblX MEePUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTaBy YYacTBYIOIIMX B pPEaKIHH
BEIIECTB, MO TEIUVIOBOMY 3P (PEKTy, M0 U3MEHEHHIO CTENEHEH OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEpXkAasi ONMUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIN;

COCTaBJISTh YPAaBHEHUSI DJEKTPOJUTUYECKOM AMCCOLMALMM  KHUCIOT,
LIEJIOYEU U COJIEU, TTOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS peEaKIWil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3H MEK]y BEIIECTBAMU PAa3IMYHbBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
IPOTHO3UPOBATh CBOICTBA BEIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH TMPOTEKAaHUS XMMHYECKHX TMPEBPALIECHUNA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (opmysie
COEIMHEHMsI, MaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

coOyoaTh  MOpaBWja  MOJIb30BAaHMS ~ XMMHYECKOHM  MOCYJIoH U
7abopaTOpHBIM  O0OpYNOBaHHWEM, a TaKXe TMpaBWwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHHUIO M COOUPaHUIO
ra3z000pa3HbIX BENIECTB (aMMHaKa M YIJICKUCIIOTO rasa);

NPOBOJUTh  pEaKIWH, TOITBEPKAAIONINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kKapOonar-, docdar-, cunmkar-, cyiabdar-, THAPOKCHIA-HOHBI,
KaTHOHbI aMMOHHUSI U MOHBl M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHUE B
BOJHBIX PACTBOpPAX HEOPIaHUYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTEPAIMA MBICIUTEIHHOU NESITEILHOCTH — aHaJN3
U CHHTE3, CpaBHEHHE, O00O0OIEeHUEe, CHCTEeMAaTH3allii0, BBISBICHUC
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JJI M3Yy4YEHUsI CBOMCTB BELIECTB U
XUMUYECKUX peaKkluid, €CTECTBEHHO-HAy4YHbI€ METOJbl TO3HAHUA —
HaOIOICHNE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 4yacoB
Ne HaumeHoBaHme pa3ie/ioB U JieKTpOHHBbIE (HU(pPOBHIE)
KoHTpoJsbHbIE IpakTHuyeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Pa3neu 1. IlepBonayajibHbIe XUMHYECKHE TOHATHS
Xumus — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubmuoteka [IOK
' MPAKTUYECKOU EATETbHOCTH https://m.edsoo.ru/7f41837c¢
YyeJIoBeKa
12 BemecTBa 1 xummuueckue 15 1 bubmunoreka [IOK
' peaKuuu https://m.edsoo.ru/7f41837¢c
Hroro no pasaeny 20
Pa3nen 2. BaxkHeliniue npeacTaBuTe/ I HEOPraHUYeCKHX BellleCTB
21 Bosnyx. Kucnopoa. [Tonsitue 5 bu6nuorexa [IOK
' 00 okcugax https://m.edsoo.ru/7f41837c
Bonopon. [Tonsitue o kuciorax bub6munoreka [IOK
2.2 8 1
1 COJIAX https://m.edsoo.ru/7f41837¢
93 Bona. PactBopsr. [lonsiTue 06 5 1 1 but6mmoreka [JOK
' OCHOBAHMSIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJ1aCCHI 1 1 1 bub6munoreka [IOK
' HEOPraHUYECKMX COECTUHEHUIM https://m.edso0.ru/7f41837¢c
Hroro no pazaeny 30

Paznen 3. [lepuoanyeckuii 3axon u [lepnoanyeckas cucrema xumuueckux 3jemMeHToB /. . MenaeneeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIul



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [Tepunonnueckas cuctema 7 bubmunoreka [IOK
XAMHUYECKHX 31eMeHToB [[. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aToma
XuMudeckas CBSI3b. Bu6mrorexa {OK

32 OxucaTeLHo- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIINU

Hroro no pasaeny 15 Eggﬁzgﬁﬁ)gmsm
PezepBHOE Bpems 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

ITPOIT'PAMME



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

9 KJIACC

KosaunyecTBOo 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/m P Konrpoasnsie | IlpakTuyeckue (wicpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBO M XMUMHYECKHE peaKIIuH
11 [ToBTOpEeHME U YIITyOJICHUE 3HAHUN 5 1 bubnuorexa [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peaxuii https://m.edso0.ru/7f41a636
13 DIEKTPONUTHYECKAs TUCCOIHAIHS. 8 1 1 bu6nuorexa [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Pasznen 2. Hemera/iibl M MX COeAMHEHUSA
OO11as XapaKTepUuCTUKA XUMHUYECKUX bubmmoreka [IOK
2.1 4 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmer. Cepa u eé€ 6 bubamorexa [OK
' PYTHEL TP https://m.edsoo.ru/7f41a636
COCIUHCHUA
OO01mas XxapakTepuCcTUKa XUMUYECKIX
2.3 aeMeHTOB VA-Tpymimbl. A30T, pochop u ux 7 1 bubmmorexa [TOK
' PYIBL ’ P https://m.edsoo0.ru/7f41a636
COCIMHCHUA
O011as XxapakTepuCcTUKa XUMUYECKIX
2.4 anemeHnToB [VA-rpynmnel. Yriepon u 8 1 2 Bubmmorexa LIOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KpPCMHHU U UX COCAUHCHUA
Hroro no pasaeny 25



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

Pasznea 3. Meraiibl M MX COeTUHEHNSHA

. but6mmoreka [JOK
31 Obmye CBOHCTBA MCTaII0B 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [JOK
3.2 Baxxueiinme MeTauisl U UX COEQUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nes 4. Xumus u oKpy»kaas cpeaa
41 BemtecTtBa 1 MaTepraibl B )KU3HH YEJIOBEKA 3 bubmmorexa LIOK
' Hl p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMst 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuyecrBo yacos DJIEKTPOHHBIE
Ne Mara nu@pposBbIe
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThbI padoThbI
pecypchbl

1 [Ipeamer xumuu. Posib XMUMUU B )KU3HU 1 Bu6nuoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 MeTOaX MO3HAHUS B XUMUH 1 bubmorexa [TOK

A https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPUU U PUEMBI 1 bubmmoreka LIOK
oOparieHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 Yucrtele BemecTna u cmecH. CnocoObl 1 Bu6nuoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2

5 P i (112 1 Bu6nuoreka [JOK

aszeacHue CMeceHv Ha IpUMEpe https://m.edsoo.ru/ff0d28c8
OYHUCTKU MOBapEHHOU COJIN)»
Bu6nuoreka [JOK
A 1

6 TOMBT M MOJICKYIR! https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHE AJIEMEHTHI. 3HAKU 1 bubmuoteka [IOK
(CMMBOJIBI) XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie 1 ClIOKHBIC BEIIECTBA 1 bubmmorexa [OK

P - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSIHCTBA COCTAaBA BEIIIECTB.

bu6mmoreka [IOK

10 X .B
HMHeCKas opMysia. BaneHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OtHocuTeNnbHAs aTOMHAs Macca. bubmnorexa [JOK
OTtHOCHUTENbHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J1s1 XUMHUYECKOTO bubmuoteka [IOK
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Mosib. bubmuoteka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 DU3NYECKUE U XUMUYECKUE SABJICHUA. bubmuorexa [JOK
XuMHUECKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBusi MPOTEKAHUS bubnmoreka [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHUs MaCChl BEIIECTB. bubmmoreka LIOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucinenus KOJINYCCTBA, MaCChl
17 BENIECTBA M0 YPABHEHUSIM XUMHUYECKHX bubmoreia HOK
= . yp https://m.edsoo.ru/ff0d5708
peaxui
Kiaccudukanmss XuMu4ecKux peaxkiui
18 (coenuHeHus1, pa3ioKeHUs bubmmorexa [OK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O000ImEeH e 1 bubmorexa [IOK
' ) https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo teme bubnumoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUH https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk ra3os. Cocras Bu6nuoreka [JOK

Bo3ayxa. Kucnopong — snemeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npoctoe BeniecTBo. O30H

duznueckre 1 XUMHUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 KHCII0pOAA (peaKiiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CnocoObl TTOIy4eHHUsT KUCIOpOaa B
23 nabopaTopuu Zq I OMBII_HJ'IGHEIOHCTI/I buGnnorexa [IOK
parop P ’ https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TennoBoi 3P PeKT XUMUIECKOH
24 peaKkiuu, MOHATHE O Bu6nuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKITHSIX
TomnuBo (HedTh, yroJib U METaH).
25 3ar ﬂsneéne?;os yra CITOCOOBI iro bubmorexa HOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[Tpaktrueckas padora Ne 3 o Teme
26 «ITonyuenne u coOMpaHue KMUCIOpoaa bubmoreia HOK
yi . P pOa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bomopon — aneMeHT u ripoctoe Bu6nuoreka [JOK
BellecTBO. HaxoxaeHnue B npupojie https://m.edsoo.ru/ff0d4dd0
08 DOU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIOTAX U COJIIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MOTy4YeHHs BOAOPOIA B bubnmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bu6mmoreka [IOK
31 «[Tony4yenne u codnpanue BOAOPOa,

W3yYEHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brorauciernss o0bpEma, KoandecTBa
33 BCIIECTBA I'a3a 110 €ro H3BECTHOM bubmorexa OK
N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 aBHCHHIO pPEaKIMH Ha OCHOBE 3aKOHA bubmorexa HOK
P . peakt . https://m.edsoo.ru/ff0d5708
OG’bGMHBIX OTHOIICHUHU I'a30B
35 DOU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuoreka [IOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsITHE 00 bubmuoreka [IOK
UHIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pacteoputens. HacreleHHbIe
37 1 HCHACHI : eHHBIIe) acTBOpLl. MaccoBas BH6HHOTeKa HOK
H P PPl https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 o teme
38 «IIpuroroBiieHrE pacTBOPOB C bubnmoreka [JOK
ONpeACIEHHON MAaCCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA
39 KonTponbnas padota Ne2 mo teme bubnmoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTas, Kiaccudukams, Bu6nuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KilaccuHUKaIus, Bu6nuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyyenue U XUMUYECKUE CBOMCTBA bubnumoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, knaccudukanus, Bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyeHnue U XUMUYECKUE CBOMCTBA bubnumoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMCHKIIATypa,
46 CHOCOéBII) 1)) )em/m XHMHquKI/Ie bubmorexa [TOK
N ¥ ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[TpakTrueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTANIBHBIX 33/a4 110 TEME bubnmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 ['eneTnyeckas cBsI3b MEXAY KJIaCCAMHU bubnmoreka [IOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
Bu6nuoreka [JOK
49 O060061IeHre U cucTeMaTH3aIus 3HAHHIA
- t https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX bubmorexa [TOK
o P https.//m.edsoo.ru/00ad9ela
COCIMHCHUU
[lepBbie MOMBITKU KiIaccubUKaun
o1 XUMHUYECKUX d71eMeHTOB. [oHsTHE O bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
rpymmax CXOoJHbIX 3JICMCHTOB
[Tepronnueckuii 3aKOH U
Bu6nuoreka [JOK
52 [Tepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menneneesa
bubnmoreka [IOK
53 IIepuonsl, rpymnmsl, HOArPYIIIIbI ubsmorexa I

https://m.edsoo.ru/00ada52¢c
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Crtpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
. bu6mmoreka [IOK
55 aTOMOB 51eMeHTOB Ilepuoanueckoit
https://m.edsoo.ru/00adaébc
cucteMmsl [. . Menaeneena
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuoteka [IOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuoamyueckoro 3aKoHa st
57 pa3BuTus Hayku U npaktuku. . W. bubnunoreka [IOK
MenneneeB — y4€HbIN, NENArOr U https://m.edsoo.ru/00ada96e
rpaXIaHIH
PeszepBHbIil ypok. O0001ICHHE 1
58 CI/ICTIG)MaTI/ISZ}l,p ust 3H:¢1H1/11;ILI / bubmmorexa LIOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
Kontponbnas padora Ne4 mo teme
59 «Ctpoenne aroma. XUMHUYECKask CBS3h) bubmorexa [OK
P . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepoyHast pabora
DIEeKTpOOTPULIATEILHOCTh AaTOMOB bubnmoreka [JOK
60
XUMHYECKHUX BJIEMCHTOB https://m.edsoo.ru/00adaab8
Bu6nuoreka [JOK
61 VIoHHaA XUMHHCCKas CBA3D https://m.edso0.ru/00adac34
62 KoBaneHTHast nonsipHas XuMudeckas bubmmoreka [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HenosipHast XuMH4YeCKast bubnmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuorexa [JOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adae28

65 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuoreka [IOK
peaKknuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
66 OKucIUTeIN U BOCCTAHOBUTEIIH 1 httos://m.edso.ru/00adb076
Pese i ypok. O6o0mIcHNE
PBHBIH YDOK vm e bu6mmoreka [IOK
67 CHUCTEMAaTH3ALN 3HAHUI IO TEME 1
https://m.edsoo.ru/00ad9cb2
«CtpoeHue aroMa. XMMUYECKasi CBSI3b)
68 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [IOK
CUCTEMAaTHU3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME
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9 KJIACC

Kosun4vecTBO 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3ydyeHHusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6nuorexa [IOK
XUMHUYECKHX deMeHTOoB /I. 1. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB XUMHYECKHX 3JIEMEHTOB 1 bubmorexa TIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB

3 Kinaccudukamnus u HomeHkiaTypa 1 bu6nuorexa [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl xXuMHuecKkon CBSI3U U THITBI 1 bubmunoreka [IOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo teme

5 «[ToBTOpEeHue u yriybieHue 3HaHui 1 1
OCHOBHBIX pa3JIeioB Kypca 8 kiaccay

6 Knaccudukanus XumMmudecknx 1 bubnuoreka [IOK
peaKuuii 10 pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XUMUYECKOM

7 peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1 bubmmorexa [JOK

' https://m.edso0.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[ToHsITHE O XUMHUYECKOM PaBHOBECHHU.
but6mmoreka [JOK
8 DakTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOM PCaKMU U IMMOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'O paBHOBECH A

OKHCIUTEIIBHO-BOCCTAHOBUTEIIbHEIC

bubmunoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus IEKTPOIUTUUECKOI
10 I/IC(IZ)O Hha PIPIpCPIJIBHBIe U ci1a0ble Bubmorexa IIOK
A HHATH. https://m.edso0o.ru/00adcd68
DJIEKTPOJIUTEL
11 HMonuble ypaBHEHUS PEAKIINIA bubnmorexa LIOK
yp peak https://m.edsoo.ru/00add448
XMMHUYECKUE CBOMCTBA KUCIIOT 1
12 OCHOBaHUI1 B CBETE MPEICTABIEHUN bubnnorexa [IOK
pv):[ https://m.edsoo.ru/00add5d8
00 DJIEKTPOTUTHICCKOMN TUCCOIMAIINN
XMMHYECKUE CBOMICTBA COJIEU B CBETE
13 pEeaCTaBIEHUI 00 bubnnorexa [IOK
pes . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON TUCCOIMAITNN
14 TlonsaTue o ruapoause coien bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U CHCTeMaTH3aIIHs bubnuoteka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pemenue sxcIiepuMeHTaAIbHBIX bubmmorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy»
KonrtponbHas padora Ne2 o teme
17 «DIIEKTPOIUTUYECKAS TUCCOLIMALIAS bubmmorexa [JOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO01ast XapakKTepPUCTHKA TaJIOT€HOB.
18 XHI;quCIE/Ie CBI;ﬁCTBa Ha IIPUMEDE bubnnorexa [IOK
P p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBoaopoa. ComsiHast KHCIIOTa, but6mmoreka [JOK



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XMMHYECKHE CBOMCTBA, ITOJYYEHHE,

https://m.edsoo.ru/00ade104

MIpUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «[TomydeHnne CoMTHON KHCIOTHI bubamorexa [IOK
yi . N ’ https://m.edsoo.ru/00ade348
W3Yy4YCHHE € CBOMCTBY
Brruncnenus mo YpaBHCHUAM
21 XUMHYECKUX PEaKIINi, €CIIU OJTUH U3 bubmmorexa [IOK
peari, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA YIIEMEHTOB bu6nuorexa [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANOTpOIIHBIE MOAU(UKAIIUHN CEPBI.
23 Haxoxnenue cepbl 1 €€ coeIMHEHUI but6mmoreka [JOK
B MpHUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpOEHUE, bu6nuorexa [IOK
bu3nyeckre 1 XUMHUYECKHEe CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
25 (hU3UYEeCKre U XUMHUYECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKHE peakllny, Jexalirue B
OCHOBE IMPOMBIIIJIEHHOTO croco0a
2% MOJTyYEHUST CEPHOU KUCIIOTHI. bubmmoreka [IOK
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COeAMHEHUSIMU
cepbl
97 Brruncienne MaccoBO# 1014 BBIXOJ1a bubmuoreka [JOK
MPOAYKTa pPEaKLUU https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTepUCTHKA AIIEMEHTOB bubnuoteka [IOK



https://m.edsoo.ru/00ade104
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B ipupoe, GU3HNIecKue u
XUMHUYECKHE CBOMCTBA

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

AMMHak, ero Gpu3ndecKue u

but6mmoreka [JOK

29 XHUMHYECKHE CBOMCTBA, MOIYUCHHUE U
v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Tpaktrueckas padota Ne 3 o Teme
30 «[lonmy4yeHre aMMHuaKa, H3ydeHHUE ero bubamorexa [IOK
. e > 33 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KUCIIOTa, €€ (U3NUECKUe U bu6nuorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH
aMMOHMSI B Ka4eCTBE MUHEPATBHBIX

32 oOpeHui. XuMHUUIECKOe bubmmorexa [IOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COCJIMHEHUSIMH a30Ta
dochop. Oxcun dhochopa (V) u

33 @ocgo pHaﬂ KI/ICHfTa q()l)pinflec):xne u bubmmorexa [TOK

p L https://m.edso0.ru/00adf68a
XUMHAYECKHE CBOWCTBA, MOTyYCHHE
Ucnons3oBanue pocdaros B

34 KauyecTBE MUHEPAJIbHBIX yI0OpEHUI. bubmmoreka [IOK
3arpsi3HEHUE TPUPOTHON CPEIbl https://m.edsoo.ru/00adfc20
docharamu
Vrunepon, pacupocTpaHeHHE B

35 npu I()) 2 (Il))mnzecxie Y XUMUYECKHE Bubmmorexa LIOK

p P e, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxcupsl yriiepoaa, ux (pu3ndeckue u bubmmoreka [IOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoaa (1V)

37 VYronpHasg Kuca0Ta ¥ €€ COIu bubmorexa TIOK
https://m.edso0.ru/00ae006¢c
[TpakTrueckas padora Ne 4 1o Teme

38 "[TonyueHue yriaekuciioro rasa. bubmmoreka [JOK
KadectBennas peakius Ha KapOoHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHWYECKUX BEIIECTBaX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCUHEHUSIX YTIepoaa
40 Kpemnunii u ero coeimHeHUs bubnmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuyeckas padota Ne 5. Perenue

A1 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuorexa [IOK
«BaxHeime HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonrtponsHas padora Ne3 o teme

42 «BaxxHennme HeMeTaIbl i UX bubmmorera HOK

https://m.edsoo.ru/00ae0e18
COCITUHCHHUS
OO6m1ast XapaKTEPUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBI3b U bubmunoreka [IOK
MeTaJUIM4eCcKasi KPUCTAIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkue CBOMCTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

. bu6mmorexa LIOK

44 DNEKTPOXUMHUECKUHN g

HanpsHKEHUA METaJJIOB

https://m.edsoo.ru/00ae1156
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OO6mmme crmocoOb! MOTyYeHUS
MCTAJIJIOB. CHHaBBI. BBI‘II/ICJ'IGHI/ISI 10

bubmunoreka [IOK

45 I
YPABHCHIAM XUMITACCIHX PCarciii, https://m.edsoo0.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 ITonsaTHe 0 KOPPO3UHU METAILIOB bubmiorexa LHOK
PP https://m.edsoo.ru/00ae1278
bubmunoreka [IOK
47 [Henoumsie meTais! https://m.edsoo.ru/00ae14b2
48 Oxkcuabl 1 THAPOKCUIBI HATPUS U bu6nuorexa [IOK
Kalms https://m.edsoo.ru/00ae14b2
49 [[ennouno3emMenbHBIE METAILITBI — bubmmoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiiiie coeqMHeHNS KaIbLIH bubmmorexa [JOK
a H https://m.edsoo.ru/00ae15e8
51 O06001IeHNE U CUCTEMATHU3 AN
3HAHUU
59 JKECTKOCTH BOJIBI M CITIOCOOBI €€ bubnuoteka [IOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
53 "YKEcTKOCTDL BOABI U METOLI €€ bubmmorexa [OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
but6mmoreka [JOK
54 A I
JTOMHHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso but6mmoreka [JOK

https://m.edsoo.ru/00ae1d86
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OKcHIBI, TUIPOKCUIBI U COJTH Kelle3a

but6mmoreka [JOK

57
(1) u xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U CUCTEMATHU3 AN
3HaHUU
[TpakTuyeckas padota Ne 7. Perenue
59 SKCIEPUMEHTAIBHBIX 33734 110 TEME bu6nuorexa [IOK
«Baxunennme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COEMHEHUS
Brruncnenus mo YpaBHCHUAM
XUMHUYCCKUX peaKHI/Iﬁ, €CJIN OOAUH U3
60 pEeareHTOB J1aH B U30BITKE WIIH bu6nuorexa [IOK
COJIEPKUT NpUMeCH. Boruncienus https://m.edso00.ru/00ae1750
MacCOBOH JI0JIM BBIXOJa IIPOYKTa
peaxum
61 O06o001IeH e U cUCTEMaTH3AIUS
3HAHUU
Kontponbnas padora Ne4 mo teme
62 «Baxnenmme MeTamIbl U uX
COCMHEHUS
BemecTBa u matepuaisl B bubmunoreka [IOK
63 .
IOBCEIHEBHOMU KU3HH YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsI3HEHUE bubnuoreka [IOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumun B perieHnn bubnuoreka LIOK
AKOJIOTUYECKUX MTPoOIIEeM https://m.edsoo.ru/00ae4270
66 PezepHblil ypok. O6001eHEe 1 bubnuoreka [IOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O6001IeHNE 1 bubnuoteka [IOK
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cUCTEMaTH3allis 3HAHUN

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

68 PezepHblil ypok. O6001meHE 1

cucTeMaTH3anus 3HaHUU

bubmunoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOB I10
ITPOIT'PAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJIbHOM IMTPOI'PAMMBI

8 KJIACC

Kon
NpoBEPsIEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

Ilo Teme: «HepBOHaqaanHe XUMHUYCCKUEC ITOHATUA»

11

pacKpbIBaTb CMBICI OCHOBHBIX XHWMHUUYECKHX TOHSATHUH: aToM,
MOJICKYJIa, XHMHYECKHUH SJEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsipHash Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0Ji1 XHUMHYECKOTO
JJIeMEHTa B COCJMHEHUU, MOJIIPHBIH O0BEM, XMMHUYECKas peaKIlus,
KIacCUpUKAUSg  PEaKkIuil:  peaklud  COCOUHEHHs,  PEaKIuu
pasNoKEHUs, PEAKIMU 3aMEIICHHs, pPEaKIuu OOMeHa, 5K30- |
SHAOTEPMHUUYECKUE PEaKIUU, TEIIoBoM 3(hdeKT peakiuu, pacTBop,

MaccoBast JI0JIsl BelIecTBa (TPOIICHTHASI KOHIIEHTPAIIKs) B paCTBOpPE

1.2

HIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHLIX XUMHWYCCKUX MMOHATHI U

IMIPHUMEHATH OTU IIOHATHUSA IIPHU OIIMCAaHNU BEIIECCTB U UX npeBpameHHﬁ

13

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBieHHUS (HopMys

BEILIECTB M YPABHEHUN XUMUYECKUX PEAKIUI

14

PpacCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MaccChI BC€HIICCTB,
IMOCTOsIHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO  Y4YC€HHUA, 3aKOHa

ABorazpo

15

OIIpCACIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6PIHapHBIX

COCIMHCHUAX

1.6

KJacCUUIUPOBAaTh XMMHUYECKHUE peakUuu (M0 YHUCIY U COCTaBy

YUYaCTBYIOILINX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3PdeKkTy)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYI0O U MOJSPHYIO MAaccChl

BEIIECTB

18

BBIYHCIIATH MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JieMeHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCUICCTBA B paCTBOPEC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MO3HAHUSI — HaOIIOJICHHE,
U3MEpEeHue,  MOJAETHPOBAHME,  OKCIEPUMEHT  (peajbHbIi U

MBICIICHHBIH )

[To Teme: «Baxueline NpeacTaBuTEIN HEOPraHMIECKUX BEIIECTBY

2.1

paCKpbIBaTb CMBICII  OCHOBHBIX XHMHWYCCKHX TIOHSATHI: OKCHA,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OTpeAENATh MPUHAUIEKHOCTh BELIECTB K OINpEeAeNEHHOMY Kiaccy

COeMHEeHUH 1o (hopmyam

2.3

KJIacCU(UIUPOBATh HEOPraHUUECKHE BEIIeCTBA

2.4

XapaKTepu30BaTh  (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBCPXKIAAA OMMCAHUC MPUMEPpaAMU

MOJIEKYJISIPHBIX YpaBHEHUI COOTBETCTBYIOMIMX XUMUYECKUX PEaKLIUN

2.5

IMPOrHO3UPOBATH CBOICTBa BE€IIECCTB B  3aBHCHUMOCTH oT HuX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TMPOTCKAHUA XHUMHYCCKUX

MIPEBpALICHHI B Pa3IMUHBIX YCIOBUSIX

2.6

clleoBaTh IIpaBWJIaM IIOJIb30BaHUS XMMHUYECKOM MOCYAOH |
nabopaTopHBEIM O00OpYAOBaHHEM, a TaKXKe MpaBHUIaM OOpaIeHUs C
BEUIECTBAMH B COOTBETCTBUU C HWHCTPYKLUUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYECHHIO U COOMPaHHUIO
ra3000pa3HbIX BemECTB (BOJAOpOAa M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JOJIEd PpacTBOPEHHOTO
BELIECTBA, MNIAHUPOBATH U MPOBOJIUTH XUMHUYECKHE KCIIEPUMEHTHI 110
pacrno3HaBaHUIO pAcTBOPOB MIENOYEM U KHUCIOT C IOMOLIBbIO

MHIUKATOPOB (JTakMyc, peHondranent, METHIIOPAHK U APYTrHe)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLIUU

I[To Teme: «llepuoanueckuii 3akoH u Ilepuomuueckasi cucrema
xumuueckux snaemeHToB JI. M. MengeneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBI3b. OKHCINTEIbHO-BOCCTAaHOBUTEIBHEIC pCaKkmumn»

3.1

PaCKpBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MIOHSATHIH: AApO aroma,
AJICKTPOHHBIA CIIOM aroma, aTOMHas OpOWTallb, paguyC aToma,
XUMHYCCKad CBA3b, IOJIIpHAd W HCMOJIKIpHAd KOBAJICHTHAA CBA3b,
ANEKTPOOTPUIATEILHOCTh, HOHHAs CBS3b, HMOH, KaTHOH, AaHUOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKUC JJICMCHTBI




3.3

OIMCHIBATh M XapaKTepHU30BaTh TaObIM4Hyr0 Gopmy Ilepuoamdaeckoit
CUCTCMbl XHUMHUYCCKHUX JBJICMCHTOB: pPA3JIM4YaTb IIOHATHUA «TJIaBHAAd
noarpynmna (Arpymnma)» u «mobouHas mnoxarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHEY MEPUOJbI

3.4

packpbiBaTth cmblcn Ilepuogmyeckoro 3akona .M. Menzeneesa:
JEMOHCTPUPOBATH MOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHUX DJJIIEMEHTOB OT MX IMoJiokeHus B Ilepuoanueckoit

CUCTEMC

3.5

COOTHOCUTh  O0OO3HAa4YeHHUs, KOTOpPhlE HWMEIOTCI B  TaOIuUIe
«IIepnognueckas cucreMa XUMHUYECKUX 3JIEMEHTOB JN.
MenpeneeBa» C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOSHUS aTOMOB
XUMUYECKUX DJJEMEHTOB (COCTaB W 3apsia sApa, OOIIee YHCIIo

AJIEKTPOHOB U pacnpeaeNieHue X MO0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATH CTCIICHDb OKHUCIJICHUA DJICMCHTOB B 6PIHapHBIX

COCIMHCHUAX

3.7

OMpENEeNATh BUJ XUMHUYECKOM CBSI3M (KOBAJICHTHAass U HWOHHAs) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NMpoBePsIEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

IIo Teme: «BGH_IGCTBO U XUMHYCCKaAA pCaKkus»

11

pacKphIBaTh CMBICT OCHOBHBIX XHWMHUYECKHUX TOHSATHIA: pacTBOD,
AJIEKTPOJMTHI, HEIJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAs JUCCOLUAIINS,
peaKkIu MOHHOTO OOMEHa, KaTajau3aTrop, XHUMHUYECKOEe paBHOBECHE,
oOpaTtuMsbIe u HeoOpaTumble peaxiuu,
OKHCIIUTEITbHOBOCCTAHOBUTEITHHBIC peakuuy, OKHCITUTEIT,
BOCCTAHOBUTENIb, OKHCIICHHE ¥ BOCCTaHOBJECHHUE, aJUIOTPOINHUA,
aMm(pOTEepHOCTh,  XUMHUYECKas CBA3b  (KOBaJCHTHas, HOHHAas,
METaJUInYecKas), KpUCTAIMYecKas peméTka, CIUIaBbl, CKOPOCTh

XMMHYECKOHN peakuu

1.2

HIUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHYCCKUX MMOHATHUA W

IMPUMCEHATH OTU IOHATHUSA IIPHU OIIMCAaHHWHU BEIIECCTB U UX npeBpameHHﬁ




13

COCTaBJISITh YPAaBHEHMS AJIEKTPOJIUTUYECKOW IUCCOIUAIMN KHCIIOT,
LIEJI0YEH W COJIeH, MOJHBIE U COKpAIIEHHbIC YPAaBHEHUS pPEaKIui

HOHHOTro oOMeHa

14

PaCKpbeIBaTh CYHIHOCTH OKHCIMUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MOCPEIICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCca 3TUX PEeaKIUi

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN peakLuu

ITo temam: «Hemeramapl U UX coenuHEeHUSI» U «MeTalwibl U UX

COCIUHCHUA»

2.1

XapaKTEepU30BaTh (OMUCHIBATH) OOIIHE U CTICU(PUISCKUEC XUMHUECKIE
CBOIICTBa MNPOCTBIX MW CJOXHBIX BCHICCTB, MOATBCPKAAA OIMMUCAHUC
MpPUMEPaMHU MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHUI COOTBETCTBYIOIIMX

XUMHYECKHUX PEAKLIUN

2.2

COCTaBJISITb YPAaBHCHUA pGaKHHﬁ, MOATBCPXKAAOIUX CYIICCTBOBAHUC

TCHETHUYECKOM CBA3U MCXKAY BEHICCTBAMHU Pa3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBA BEIIESCTB B 3aBUCHUMOCTH OT HX CTpOCHHUHA,
BO3MOXXHOCTH MMPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pas3JIMYHBIX

YCIIOBHSIX

2.4

ClleZIoBaTh NpaBWUJaM TIOJB30BaHUS XMUMHYECKOH TMOCYAOH U
nabopaTopHBIM 00OpyIOBaHUEM, a TAaKXKe TMpaBUIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSMH II0 BBHITIOJTHEHUIO
1abOpPaTOPHBIX XUMUYECKUX OTBITOB MO TOMYYEHUIO M COOMPAHHIO

ra3000pa3HBIX BEIIECTB (AMMHAaKa U yTIIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh  PEAKIUK, MOATBEPKAAIONINE KAUYECTBCHHBIH COCTaB
Pa3JIMUHBIX BCHICCTB: PpPaCIIO3HABATL OIBITHBIM HYTGM xJjiopunma-,
Opomun, womua, kapOoHat, ¢ocdar, cuauMKaT, CyiIbdar,
TUAPOKCUANOHBI, KATHUOHBI AMMOHH, HWOHBI H3YYCHHBLIX MCTAJIJIOB,

MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

ITo Teme: «XuUMHS U OKpYyKarOLIas cpeay

3.1

pacKpbIBaTh  CMBICI  OCHOBHBIX  XxuMuyeckux monsTuil: [IJK

BCIICCTBA, KOPPO3Ud MCTAJIJIOB

3.2

MPUMEHITh OCHOBHBIE ONEpAllid MBICIUTEILHOW AESITeTbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHWE, 0000IIeHHne, CHUCTEeMAaTH3AIHIO,
BBISIBJICHHE TPUYMHHO-CIICJACTBCHHBIX CBSI3€H — JUIS  WM3YYCHUS

CBOMCTB BCIICCTB U XUMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC




METOJAbI IIO3HAHHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPECHUC, MOICIMPOBAHHC,

AKCTICPUMEHT (PEaJIbHBIN M MBICTICHHBIN )




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsiemMblii 3J1eMEHT COAePKAHUS

HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuun. Posib XMMUK B KU3HU 4Ye€JIOBEKAa. XHMHUSA B CHCTEME HAYK.
Tena u BemecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE€ COCTOSIHUE

BCIICCTB

1.2

ITonsTue o MCTOAaX IMO3HAHUA B XUMUU. Yucteie B€IICCTBA 1 CMECH. Cnoco0bI

pasaeneHust cMecen

13

ATOoMBI W MOIJICKYJIBI. Xumuyeckne dyeMeHThl. CHUMBOIBI  XHUMHYECKHX

aneMeHTOoB. [IpocThie u clioKHbIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14

Xumuueckas popmyna. BageHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemecTB.  OTHocuTenbHas ~ aTOMHas — Macca.
OTtHocuTenbHas MONEKyJIIpHas Macca. MaccoBas 10JI1 XUMHUYECKOTO JIEMEHTa

B COCIMHCHHUHU

15

KonnuectBo BemectBa. Monb. MonsipHasd Macca. B3aumocBsI3p KosM4ecTBa,
Macchl M 4HUCla CTPYKTYpPHBIX €IUHMIl BellecTBa. Pacuérel mo Qopmynam

XUMHUYECKUX COSTUHCHUN

1.6

@usnyecKkue U XUMUYECKUE ABJICHUS. XUMHUYECKasl PeakUus U e€ IPU3HAKU.
3aKOH COXpaHEHHsI MAaCcChl BEUIECTB. XUMHUECKue ypaBHeHus. Knaccuduxanms

XUMHYECKHUX peaKluii (COeAMHEHUS, PA3I0KECHHUS, 3aMEIICHUs, OOMEHA)

1.7

XUMHYECKUN dKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM ITOCYI01, C IIpaBUIaMU
paboTel B Jaboparopuu U TpuéMamMu oOpamieHuss ¢ J1abopaTOpHBIM
o0opynoBaHUEM, H3yYeHHUE U OMUCaHUEe (HUINYECKUX CBONCTB 0OpPa3IoB
HEOPraHWYECKHX BEIICCTB, HaOmofaeHue (Qu3nyeckux (IJIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUIIEHWE U KOHJIEHCALUs BOJbBI) U
XUMHUYECKUX  (TOpeHHe CBeuYd, [MpOKAJIMBaHHE MEIHOM  MPOBOJIOKH,
B3aMMOJICHICTBIE MeNa C KHCIOTOH) SBJICHHIA, HAOIIOJACHHE W OINHCAaHUE
MPU3HAKOB MPOTEKaHMS XHMHUYECKUX peakluil (paszinokeHue caxapa,
B3aUMOJICHICTBME CEPHOM KHUCJIOTHI C XJOPUIOM Oapwsi, pa3joKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJIEUCTBHUE Kelie3a C paCTBOPOM

comu meau(Il), nzydenne cnocoboB pa3aeneHus cMecei (C TOMOIIbI0 MarHuTa,




(bunbTpOoBaHUE, BBIMMAPUBAHHUE, MUCTUIUIAIMSA, XpomaTorpadus), MPOBEICHUE
OYHNCTKHN HOBapeHHOI\/'I COJid, HaGHIO,Z[GHI/Ie " OIIMCaHUC PE3YJIbTATOB ITPOBCACHUA
OTBITA, WJUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOejel

MOJIEKYJI (IIIApOCTEPIKHEBBIX )

Bakneiiue npeacTaBUTeNIM HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3iaeMeHT W mpocToe
BelecTBo. HaxokaeHue Kucimopoaa B MpUpPOAE, PU3NUSCKUE U XUMUYECKUE
cBoiictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kucinopona. CrocoOb!
MOJyYeHUs KHCIopoJa B JadopaTopud W MpoMbIIUIeHHOCTH. Kpyrosopor

Kucaopoaa B npupoe. O30H — aJuioTporHas MoAU(UKALUS KUCTIOpoaa

2.2

TernnoBoit 3¢ ekt XUMUIECKOH peakuy, TEePMOXUMUYECKHE YPaBHEHHUS, K30~
U DHIOTEPMUYECKHUE peakMy. TOIIMBO: Yyroib U MEeTaH. 3arpsA3HeHNE BO3yXa,

YCUJICHHE MTAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u npoctoe BeniecTBo. HaxoxxaeHue Bogopoaa B MpHPOJIE,
¢bu3znyeckue W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI MOTYYCHHS.

Kuciors! u comu

2.4

MossipHblii 006EM ra3oB. PacuéTsl 0 XMMUYECKUM ypaBHEHHUAM

2.5

dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputTenb. PacTBOpBI.
HacpimienHbple 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 1o BewecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpOB B MpPHUPOJE M B KW3HU 4YesoBeka. KpyroBopor
BOABI B TMpUPOAE. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa M OYMCTKA

MIPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmveckux coenuHennit. Oxcuawl. Kimaccudukamms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIC) W
HecoseoOpazyronme. Homenknatypa okcumoB. DU3HYECKHE U XHUMHYECKHE

CBOKCTBA OKCUIOB. [lonyueHue okcuaoB

2.7

OcnoBanmus. Knaccudukanuss OcHOBaHWM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHU. DU3NUYECKUE U XUMUYECKHUE CBOMCTBA

ocHoBaHuil. [lomydyeHne ocHOBaHUM

2.8

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kuciaor. Ousudeckue u
XUMHUYECKHE CBOMCTBA KHUCIOT. Panm axktuBHOocTH MeTaiwioB H.H. Bbekertosa.

[Tony4yenue xkucnor

2.9

Comu. Homenknarypa coseii. dusnyeckre U XMMHUYECKHE CBOMICTBa COJIEH.

ITonyuyenue cone




2.10

I'emeTnueckas cBs3b MCXKIY Ki1aCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XVWMHMYECKUN  JKCIIEPUMEHT: KAayeCTBEHHOE OIpPENENIEHHE  COAECPIKaHMS
KHUCJIOpOAa B BO3JyXe, IMOJIyueHHE, COOMpaHHe, paclo3HaBaHUE U U3y4YCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHNE B3aUMOCHCTBHS BEIIECTB C KUCIOPOJIOM M
YCIIOBHSI BOBHUKHOBEHHUS M MPEKPALICHUs TOpeHus (Ioxkapa), 03HAaKOMJICHHE C
oOpasmaMu OKCHJIOB M OIKMCAHWE WX CBOWCTB, IOJy4YeHHE, COOMpaHHE,
pacrno3HaBaHME€ M M3y4EHHE CBOWCTB BOAOpOJa (TOpEeHHuE), B3aUMOJEHCTBUE
Bozopoaa ¢ okcumom meau(ll) (Bo3aMoKHO MCTONIb30BaHUE BUIACOMATEPUATIOR),
HaOmozeHne oOpa3loB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBaHHE
OCOOCHHOCTEH pacTBOPEHHs BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHON MAacCOBOM [OJIEH PaCTBOPEHHOIO
BELIECTBAa, B3aMMOJCHCTBHE BOJABI C METaUIaMU (HATPUEM U KaJlbLIUEM)
(BO3MOYKHO HCIOJB30BAaHUE BHJIEOMATEPHANIOB), OIPEACIECHUE PACTBOPOB
KHCIIOT M IIeJoYel C MOMOIIbI0 HHAMKATOPOB, HCCielnoBaHUE 00pa3LoB
HEOpPraHMYECKUX BEIIECTB pA3UYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHHS
OKpPacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT U IIEJoYel, H3ydEHHE
B3auMozeicTBusa okcuga meau(ll) ¢ pacTBOpoM CEpHON KHCIOTHI, KHCIOT C
MeTaJUIAMM, PEAKLUN HEUTPAIU3alky, [I0Jy4€HHE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO MeTajula JPYyruM U3 pPacTBOpa COJIM, PEIICHUE
9KCIIEPUMEHTAIBHBIX 3a1a4 o TeMe «BakHelne Kiacchl HEOPraHWMYECKHX

COETMHEHUN)

[Tepuonnueckuii 3akoH u [leproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMH4YECKas CBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC pCaAKIITNN

3.1

[lepBble TOMBITKM KJIACCHM(PUKAIMKA XUMHUYECKUX 31eMeHToB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE M ILEJIOYHO3EMEIbHBIE METaJlIbI,
rajloreHbl, MHEPTHbIE Ta3bl). DJEMEHThI, KOTOpbIE O00pa3yloT amQoTepHbIE

OKCHUJIbI M TUAPOKCHUIBI

3.2

Ilepnonnueckuit 3axoH. [lepuoandeckas cucreMa XuMHYECKUX 31eMeHTOB 1. 1.
Menpeneena. Kopotkonepuonnas u JUTMHHOTIEPHOIHAS dbopmbl
[Tepuonnueckot cucrembl xumuueckux daemeHtoB .M. Menneneesa.
[Tepuonbr u rpynmbl. OU3HMYECKUN CMBICI MOPSIKOBOTO HOMEpPA, HOMEPOB

nepuojia U TPYIIbI 3JIEMEHTa

3.3

Crpoenne aromoB. CoctaB aromHbIX suep. M3oronsl. Dnekrponsl. CTpoeHue

ANIEKTPOHHBIX  000JI04eK aroMoB TepBbIX 20 XMMHUYECKHUX 3IIEMEHTOB




[Tepuonnueckoit cucremsl J[.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTa Mo ero nojoxeHuto B [lepuoguueckoii cucreme JI.1. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKMX CBOWMCTB MO Tpynmnam U Iepuojam.
3nauenue Ilepumoanueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XMMUYECKUX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. [[.M. MenneneeB — y4€Hbll U

rpaXTaHUH

3.5

Xumuueckass cBs3b. KoBaneHTHass (TOdsipHasi ¥ HEMOJISIPHAs) — CBSI3b.

BHCKTPOOTPI/II_[aTeJ'II)HOCTB XHMHYECKHX 3JIeMeHTOB. loHHAas CBSI3h

3.6

Crenenp okuciacHusI. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkmuu. HpOI.[GCCBI

OKHCJIEHHS U BOCCTaHOBJICHUS. OKHCINUTEIN U BOCCTAaHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE OO0pa3loB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aUMOJICMCTBUE THUJPOKCHIA LIMHKA C PAcCTBOPAMH KHUCIOT M
iesnouei, MpOBEICHNE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEaKINi (TOpeHHe, peaKIuy pa3IoKeHHUs, COSAUHEHNU)

9 KJIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

BemecTBo 1 xumnueckas peakuus. [lopropenue

11

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema XuMH4eckux 3yemMeHToB . 1.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOMAOB, KaJIMs, KaJdblUs U HUX
COCAMHEHUN B COOTBETCTBHM C IIOJIOXKEHUEM 3JeMEHTOB B llepuommueckoi

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBA3U. THUIBI KpHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHUJA XUMUYeCKOH cBszu. Kiaccudukanus u HOMEHKIIaTypa HEOpraHMYECKHX
BellecTB (MeXAyHapoaHas U TpUBHAJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jIMYHbIM  KJaccaM  HEOPraHMYECKUX COEIUHEHHH,

IFCHCTUYCCKAsA CBA3b HCOPTraHNYUCCKHUX BCIICCTB

13

Krnaccudukanys XuMHUeCKUX peakiHii [0 pa3Iu4HbIM MpU3HAKaM (110 YUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIMH BEIIECTB, IO TeIioBoMy 3¢¢eKTy, Mo

U3MEHEHHIO CTEIICHEH OKHCICHHS XMMHYECKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




MO0 y4YacTUIO  KaTajam3aropa). OK30- U  OHAOTEPMHUYECKHE  pEaKIInH,

TepMOXUMHUYECKHE ypaBHEeHUs. [IoHATHE O CKOPOCTH XUMHUUYECKOM peaKinu

14

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX M T€TEePOTreHHBIX peakuusax. [IoHsITHe 0 XMMUYECKOM PaBHOBECHH.
@akToppl, BIUAIONME HAa CKOPOCTh XHUMHUYECKOM pPEaKIUH W TIOJIOKEHHE

XUMHYCCKOI'O paBHOBCCHU

15

OKUCIUTENIHLHO-BOCCTAHOBUTEIBHBIE pcCaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu. CocTaBieHUe  ypaBHEHUU
OKHCJINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKuHﬁ C HUCIIOJIB30BaHHEM MCTOAA

ANEKTPOHHOTO OanaHca

1.6

Teopust 3JIEKTPONTUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cBsizu. Ctenenb auccounanuu. CUIIbHbBIE U clla0dble SJIEKTPOIUTHI.
Peakiiun MoOHHOTO OOMeHa. YCIOBHSA NMPOTEKaHMs PEaKIUii MOHHOTO OOMeHa,
MOJHBIE W COKpalI€HHbIE WOHHBIC ypaBHEHHUs peakuuii. CBOWMCTBAa KHCIOT,
OCHOBAaHMH U COJe B CBeTE€ MPEACTABICHUH 00 3JIEKTPOIUTHUECKOM

JucCconranuu. KauecrBeHHEIC PCaKMu Ha UOHBI. IlonsTue o ruapoJIn3eC cosei

1.7

XUMHUYECKUU SKCHCPUMCHT: O3HAKOMIICHHC C MOIACISAMU KPUCTATIHMYCCKUX
PEmETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB W HeMeTaiuioB (Tpadura U
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpWIAa HATpHs); UCCICIOBaHHE 3aBUCHMOCTH
CKOPOCTH XHWMHYECKOW pEakIMu OT BO3JCHCTBHA pPAa3IMYHBIX (HaKTOPOB;
UCCIICIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpoliecca
IMCCOIMAIIN  KUCIIOT, MIeNloYerd u coneld  (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); TPOBEACHHE OMNBITOB, WILIIOCTPUPYIOMIUX MPHU3HAKU
MPOTEKaHUs PEaKuii HOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BHIJICICHUE Ta3a,
o0pa3oBaHHE BOJBI); OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEaKIUH (TOpeHHEe, PEaKIUu pPas3JIOKCHHS, COCIHMHCHU);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIIHiA

Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a/la41

Hemeramier 1 ux COCIMHCHUA

2.1

OO6mrast  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okuciieHus. CTpoeHne u (U3NIecKre CBONCTBA IPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIPUMEpPE XJopa
(B3auMoOJIeliCTBHE C MeETajUlaMHu, HEMeTallaMH, ILIeJIo4aMu). XJIOPOBOIOPO/I.

ConsiHast KuCn0Ta, XMMUYECKUE CBOWCTBA, MOJIyYeHUE, MpuMeHenue. Jlelictue




XJIOpa U XJIOPOBOJOPO/Ia Ha OpPraHU3M ueloBeka. BaxHeillne XJI0puabl U UX

HaxO0’KJICHUE B TIPUPOJIC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHBIC CTeNeHN OKucieHus. CTpoeHue u GpU3NUECKue CBOICTBA
MPOCTBIX BELIECTB — KHUCIOpPOJa M cepbl. AJJIOTPOIHbIE MOAU(DUKALNUN
KHCIIOpO/la U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBONOpOA, CTPOEHUE,
¢dusznueckne M XuUMH4YecKHe cBoWcTBAa. OKCHIABI Cepbl KakK MpPEeACTaBUTEIU
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(o0mmue Kak MpencTaBHTEN Kiacca KUCIOT U crenuuyecKkue). XuMUUYECKHE
peakiyu, JieKale B OCHOBE MPOMBIIUIEHHOTO CIOCO0a TMOJIY4YEHHUs CEpHOM
kucioTel. [Ipumenenue. Conu cepHOW KHCIOTHI, KaUECTBEHHAs peakius Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCIUHEHUH B MpHUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIoIIeW cpefbl COSAMHEHUSIMH Cepbl (KHUCIOTHBIE TOXKIHU,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBpPAICHHUS

2.3

OO6mrast xapakTepucTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUS. A30T, pACIPOCTPAHEHUE B IIPUPO/IE,
¢usnyeckne 1 XUMU4Yeckue cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHAK,
ero (usnueckre M XMMHUYECKHE CBOMCTBA, MojyuyeHue u npumeHenue. Conu
adMMOHUNA, ux (bI/IBI/I‘-IGCKI/Ie u XUMHUYCCKHUC CBOﬁCTBa, MPUMCHCHUC.
KauecTBeHHas peakiusi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIyYEHUE,
¢usnyeckue W XUMHYECKHE CBOIcTBa (0OIIMe Kak MpEeACTaBUTENs Kiacca
KUCIOT U crnenuduyeckue). Vcnonp30BaHWe HUTPATOB U COJEH aMMOHHUS B
KayecTBE MHHEPAJIbHBIX yI0OpeHni. XUMHUYECKOe 3arps3HEHUE OKpYKarolei
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arPSI3HEHNE BO3/1yXa, [TOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponusie Mogudpukanuu Gocdopa, huznyeckre U XUMUYECKHE
ceoiictBa. Oxcupa dochopa(V) u dochopnas kucmnora, dusmdeckue u
XMMHUYECKHE CBOMCTBa, MoiydeHue. VMcnonbp3zoBanue ¢ochaToB B KauecTBe

MUHEPaJIbHBIX yI0OpeHUH

2.5

OOmast xapakTepuctuka s1eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTEepPHbIC CTENEHUM OKUCIEHUS. YTIJIepol, aluIOTPOIIHBIE
MOIU(UKAIMNK, PACIpPOCTpaHEHUE B TpHUpPOjE, (PU3MUYECKHME U XUMHUYECKHE
cBoiictBa. Axcopomus. Kpyrosopor yriepoaa B mpuponae. OKcuabl yriepoa,
X (u3NYecKue M XMMHUYECKHE CBOWCTBA, JACWCTBUE HA JKUBBIE OPraHU3MBI,

MOJIYYCHHUC U TPUMCHCHUC. DKOJIOTHYECKUE HpO6J’I€MBI, CBA3aHHBIC C OKCHUIOM




yriaepona(IV); rumoresa rin00adbHOTO TMOTEIJICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KuciotTa u €€ Ccoilu, X (U3MYECKHEe W XUMHYECKUE
CBOWCTBa, TOJY4YCHHE W TpuMeHeHue. KadecTBeHHass peakuus Ha KapOOHaT-
noHbL. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yriaepoaa (MeTaH, 9TaH, STWJIEH, AlETWJIEH, 3TaHOJ, TJULEPHH, YKCYCHas
kuciora). Mx cocraB M xumuueckoe crtpoeHue. Ilonarue o Ouonornyecku
BaXHBIX BEILECTBAX: MXHUpax, OelKax, YriaeBoJax — WU HX pOJM B KU3HU
yenoBeka. MaTepruaabHOE €OUHCTBO OPraHMYEeCKMX M HEOPraHWYECKHX

COETMHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue # XHMHUYECKHE CBOICTBa, IMOJNyYeHHE H
npumenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHust oo
okcuae kpemHusA(IV) u kpemuueBoi kuciote. CHIMKATHI, UX HCIOJIb30BAHKE B
OBITY, METUITMHE, TPOMBIIUICHHOCTH. BakHeHIe CTPOUTENbHBIE MaTePUAIIBL:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, ene300eToH. [Ipobimembr OGe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIbHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KU3HU

2.8

XUMUYECKUH SKCIEpUMEHT: H3ydeHHE OOpa3l0oB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX pPEaKlMil Ha XJIOpUI-
MOHBl U HaONIOZICHWE TMPU3HAKOB MX MPOTEKAHHUS; OIBITHI, OTpaXarollue
¢u3nyeckre 1 XMMUYECKHE CBOWCTBA rajIoOr€HOB M UX COCTUHEHUN (BO3MOKHO
UCIOJIb30BaHNE BUJIEOMATEPHANIOB); O3HAKOMIIEHHWE C oOpa3lamMu XJIOPHAOB
(raloreHNI0B); O3HAKOMJICHME C oOpa3uamMu cepbl M €€ COeAMHEHUSIMU
(BO3MOKHO  HCIIOJIb30BaHHWE BHUEOMATEPHUANIOB); HAOJMIOJCHHE Ipolecca
oOyrnvMBaHusl caxapa Moj JACHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHON KHCIIOTHI;
M3yuyeHHe XMMUYECKHX CBOICTB pa30aBICHHOHN CEpHOW KUCIOTHI, MIPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOJIOJeHHe TMpu3Haka eé
MPOTEKaHMsT; O3HAKOMJIEHUE C (PM3NYECKHMHU CBOMCTBaMU a30Ta, Gocopa u ux
COCIMHECHUHN (BO3MOXKHO HCITOJIb30BAaHHUE BHUACOMATEPUAJIOB), OOpaszmamMu
a30THBIX U (OCPOPHBIX YAOOPEHUIL; OyUdeHUE, COONpaHue, paclio3HABaHHUE U
M3Y4YCHHE CBOMCTB amMMHaKka; MPOBEJCHUE KAUECTBEHHBIX pEaklui Ha HOH
aMMOHMSI U ¢ochaT-HOH M HU3YUYEHHE TMPHU3HAKOB MX IPOTEKaHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOYKHO
HCIOJIb30BAaHNUE BHJIEOMATEPHANIOB); H3YYEHHE MOJAEIEH KPUCTAIIMYECKUX
pemiérok anmasza, rpadura, QymnepeHa; O3HAKOMIIEHHE C IPOLIECCOM

a7copOLMU pacTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM




MPOTHBOTa3a; MOJIY4YeHHE, COOMpaHHe, PAcIO3HABAHME W HM3YYCHHE CBOMCTB
YIJIGKKCIIOrO Ta3a; TMPOBEICHHE KAuyeCTBEHHBIX pEaklIuid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3YyYEHHE MPHU3HAKOB WX NPOTEKAHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUIJIMKATHOU MNPOMBIINIJICHHOCTH,; PCIICHUC JKCICPHUMCHTAIBHBIX

3a71a4 1o TeMe «BakHelIne HeMETAJUIBI U UX COEIUHEHUI»

Merannsl 1 uX COCIMHCHUA

3.1

OGH_IEUI XapaKTepI/ICTI/IKa XUMHNYCCKUX BJICMCHTOB — MCTAJIJIOB HA OCHOBAHUH HUX
nojnoxxenus B llepmoamyeckoid cucreme xuMuueckux dieMeHtoB J[.H.
MenneneeBa u ctpoeHust aroMoB. CTpoeHue MeTamioB. MeTtaminueckas CBs3b U
MeTaJUTMYecKasi KpPUCTAUIMUECKass peméTka. ODIEKTPOXUMHUYCCKUU sl

HanpsH>KEHUH METaIOB

3.2

dusnyeckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crnocoObl MomydeHus
MeTaisioB. [loHsTHE O KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTanb, YyTyH, AIOPATIOMUHUHN, OpOH3a) M UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIJICHHOCTH

3.3

[[lenounble MeTamnel: mosiokeHWe B llepuoamyeckoln cucTeMe XUMHUYECKUX
snementoB /.M. MenaeneeBa; cTpoeHHE WX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
du3nyecKkue U XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI 1
TUIPOKCUIIBI HATpuUsi W Kanus. [IpuMeHeHue WIETOYHBIX METAUIOB U MX

COETMHEHUN

3.4

Ilenouyno3eMenbHbIE  METAIBI MarHuid MW KalblMi: IIOJO0XKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3emeHToB .M. MenneneeBa; ctpoeHue
HUX aTOMOB; HaxoxiaeHue B mnpupoae. dusmyeckrue W XUMUYECKHUE CBOWCTBA
MarHus W Kaibliusg. BakHeimme coenuHEHHS Kaublus (OKCHI, THIPOKCHI,

conn). JKECTKOCTH BOABI M CLIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHuii: nonoxxenue B llepuonnueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOEHHE aTOMa; HaxOXAEHUE B mpupoje. Pusnyeckue u
XMMHUYECKHE CBOMCTBA aIIOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AITFOMHUHHUA

3.6

Keneszo: nonoxkenne B [lepnoanueckoi cucreme xumuyeckux snemeHToB .M.
MengeneeBa; cTpoeHuWe aToma; HaxoxjaeHue B mpupoje. Duszmueckue u
XUMHUYECKHE CBOMCTBa >kene3a. OKcuabl, ruaApokcunbl u conu kenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTYYCHHE

3.7

XHUMUYECKUI OKCIICPUMCHT: O3HAKOMIICHUC C O6p8.3].IaMI/I METAJIJIOB U CIIJIaBOB,

uX (U3NYECKUMHU CBOWCTBAMM; HM3Y4YCHHE DPE3YJIbTaTOB KOPPO3UU METAIIOB




(BO3MOXHO HCITOJIH30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJCHCTBUS OKCHAA KajdblKUsg M HATpusi C BOJOM  (BO3MOXKHO
HCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHHE CBOMCTB MKECTKOW BOJBI;
mpoiecca TOpPEHHUs Kejle3a B KUCIopoAe (BO3MOXKHO — HCIOJb30BaHHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KaUeCTBEHHBIX PEaKlMii Ha MOHBI
(MarHusi, Kanblws, amroMuHus, nuHka, xene3a(ll) u sxemesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOLIECCOB OKPALIMBAHUS TUIAMEHU MOHAMH HaTpus,
Kamuss W Kanblusg ~ (BO3MOXKHO  KCIIOJb30BaHHE  BHJIEOMATEPHAIIOB);
uccienoBanre aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THUIPOKCHIA
LIMHKA; pellIeHre YKCIIEPUMEHTAIbHBIX 3aj1a4 Mo TeMe «BaxkHeillre MeTanisl 1

nX COCAUHCHUS)

XuUMUA U OKpY>Karolas cpeaa

41

HoBbie maTepuanbsl u TexHojoruu. BeimiecTBa U maTepuasnbl B MOBCEIHEBHOM
KU3HHM YesoBeKa. XUMHUS M 3[I0pOBbe. be3ormacHoe MCIoap30BaHue BEIIECTB U
XUMHAYECKHX peakuuii B ObiTy. [lepBast momoIib npu XUMHUYECKHX OXKOTax U

OTpaBJIEHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxaromet cpenst [TJIK. Pons X¥uMuu B pellieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpuponHble WCTOYHUKH YTIAEBOAOPOAOB (yroyib, MPUPOIHBIN Tra3, HE(Th),

MPOAYKTHI HX TIEepepabOTKH, UX POJIb B OBITY M MIPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: N3ydeHue 00pa3IoB MaTepUaioB (CTEKIIO, CIUIABBI

METAJIJIOB, OJUMEPHBIE MATEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpOBepPsIEMOro
TpeOOBaHUsA

IIpoBepsiemble TpeOOBAHUSA K MPEeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMbl OCHOBHOTI0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABAEMOCTH SBJICHMHA NPUPOABI, MOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIell KyIbTYphl M MPaKTHYECKON
NESITEIbHOCTH YEJIOBEKAa B YCIOBHSIX COBPEMEHHOTO OOIIECTBA;

IIOHUMaHHE MECTa XUMHHU CPEIU APYTUX €CTECCTBCHHBIX HAYK

1.2

0 HAyYHBIX METOJaX IMMO3HAHHS, B TOM UYHCJIE YKCIICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJAaX MKCCIEOBAaHUSA BEHIECTB W HM3YUYCHHS
XUMHUYECKUX PpEaKIui; yYMEHHE HCIOJb30BaTh MOJCIH IS

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

13

o cepax mpodeccHoHATBHON AeATENTbHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHXCHUSAX
XMMHYECKOH HAyKH, YTO MO3BOJIUT OOYYAIOMIMMCSI paccMaTpUBaTh
XMMHIO Kak cepy cBoeit Oyayeit npodeccnoHaabHOM e TeTbHOCTH
U cIenaTh OCO3HAHHBIM BBIOOP XMMHHM Kak HNPOQHIBHOTO MpenMera

IIpH [IePEeX0/i€ Ha YPOBEHb CPEIHEro 00MIero 0opa3oBaHus

Biagenue cucreMod XUMUYECKMX 3HAHUW W yMEHUE IPUMEHSATH

CUCTCMY XUMHNYCCKUX 3H21HPII>1, KOTOpas BKJIKOYACT:

2.1

BOXHEHIIME XMUMHMUYECKHE MOHATHUA: XUMHMUYECKHH DSJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CIOKHOE BEILIECTBO, OAHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHas M MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHas Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHUE, CONb (CpPEemHSsI), XUMHUYECKas
peaKiysl, peakUud COEJUHEHUS, PEAKIMU Ppa3IOoKEHUs, pEeaKIUH
3aMeIIeHUs, peakuuu OOMEHa, TEIIOBOM 3 (EKT peakuuu, 3K30- U
SHIOTEPMHUUECKUE PEAKLUHU, PACTBOP, MAaccoBas IO XMMHUYECKOIO
3JIEMEHTA B COCMHEHUH, MacCcoBasi 0I5 ¥ MIPOLEHTHAsI KOHIICHTPALIHSI

BCIIICCTBA B paCTBOPC, AAPO aTOMA, BHGKTpOHHBIfI clioit aToMa, aTOMHas




opOuTanb, paguyc aroMa, BaJCHTHOCTb, CTENEHb OKHCIICHHS,
XMMHUYECKast CBA3b, JIEKTPOOTPULIATEIBHOCTD, MOJISIPHAsT U HETIONSIpHAs
KOBAJICHTHAass  CBS3b, MOHHAS CBA3b, METAUIMYECKas  CBS3b,
KpUCTaJUIMYecKass pemérka (aromMHas, WOHHAsA, MeTaTiuecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, 3JIEKTPOJUT M HEDJIEKTPOIIUT,
AJIEKTPOJIMTUYECKAs JAMCCOLMAIUS, pPEeaKIMd HOHHOro oOMeHa,
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKLUUH,  OKUCIHUTENb U
BOCCTaHOBHTENIb, OKHCJICHHE U BOCCTAaHOBICHHE, JIICKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEAKIIHH,
CKOpOCTh XUMHUYECKOM peakuuu, kartanmuzatop, IIJK, kopposus

MCETaJIII0OB, CIIJIaBbl

2.2

OCHOBOIIOJIATAlOIINE 3aKOHbl XMMHUH: 3aKOH COXPAHEHHUS MAacChl,
nepuoanueckuii  3akoH JI.M. MenneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaapo

2.3

TEOpPHH XUMHUU: aTOMHO-MOJIEKYJIsIpHast TEopHs, Teopust

BHGKTpOHHTHHGCKOﬁ JUCCorannu

Brnanenue ocHoBaMH XUMHUYECKOM TPAMOTHOCTH, BKIIFOHUAIOIIEH:

3.1

YMCHUC MMPABUIIbHO UCITOJIB30BATh U3YYCHHBIC BCIICCTBA U MATCPHAJIbI
(B TOM 4YHCIie MHHEpaJbHBIC YHAOOpPEHHS, METAUIbl W CIUIABHI,
IPOAYKTHl TNEpepadOTKU MPUPOJHBIX HCTOYHHUKOB YIIIEBOJIOPOJIOB
(yrmst, mpupogHoTO raza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MPOU3BOJACTBC U IMOHWMMAHUC 3HAYCHUA KUPOB, 6€HKOB, YTJICBOAOB
IUTs. OpTaHW3Ma YeJIOBEeKa; YMEHHE MMPOTHO3UPOBAThH BIIMSHUE BEIISCTB

U XUMHUYCCKUX NPOHCCCOB HAa OPraHu3M 4YCJIIOBCKA U OKPYKAIOUIYIO

IIPUPOJIHYIO CPELY

3.2

YMCHUEC HUHTCIPUPOBATH XUMHUUCCKHE 3HAHUA CO 3HAHUAMH APYIrUX

Y4eOHBIX TIPEMETOB

3.3

HAJIMYKME ONbITa PabOTHI C PA3NTUYHBIMA MCTOUYHHUKAMH UH(POPMALUU
0 XMMHHU (HaydHas M HAy4HO-IIOMYJIsIpHAs JMTEpaTypa, CIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OILEHUBAaTh HMHQOpPMAIMIO O BEIIECTBaX, HX
MpeBpallleHUsIX M NPAaKTUYeCKOM  MPUMEHEHHWH U yMEHHUe

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aaa4

BnazerHe OCHOBAMH ITOHSITHHHOTO arrmapara U CHUMBOJUYCCKOI'O

SA3bIKa XUMHH JIsI COCTaBJICHUA (1)0pMyn HCOPTraHNYCCKUX BCHICCTB,




YpPaBHEHUM  XUMHUYECKHX  PEaKUUid;  OCHOBAMHU  XHMHYECKOM

nomenkaarypsl (IUPAC u TpuBHAaIbHOM)

YMeHue OOBSACHATH CBSI3b IMOJIOKEHHs diieMeHTa B [lepuonndeckoii

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5} XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
AJNIEKTPOHOB), PACHpPEIEICHUEM SJIEKTPOHOB IO HSHEPreTUYCCKUM
YPOBHSIM aTOMOB MEPBbIX TPEX NEPUOAOB, KU U KaIbLIUs
IIpeacraBnenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTH),

6 MPOCTBIX W CJOXKHBIX BELIECTB OT TMOJOXKEHUS JJIEMEHTOB B
[lepuoanueckoit cucreMe (B MallbIX Iepuodax U TJaBHBIX
MOATPYIIax) U AJIEKTPOHHOTO CTPOSHUS aTOMa

7 YMeHue kinaccupuimpoBarh:

7.1 XUMHYECKHE AIIEMEHTBI

7.2 HEOpPraHUYECKHE BEILIECTBA

7.3 XUMHUYECKUE PEAKITIHI

8 YMeHue onpeienTh:

81 BaJICHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKHUX DJIEMEHTOB, 3apsf

' MOHA

8.9 BUJ, XMUMHYECKOH CBSI3M WM THUI KPUCTAIMYECKOH CTPYKTYpHI B

' COCIMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIb

9 YMeHue xapakTepru3oBaTh PU3NIECKUE U XUMHUECKHE CBONCTBA:
IOPOCTBIX BEHIECTB (KHCIOPOJ, O30H, BOAOpOXA, Trpadur, ammas,

9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIOp, HATPHUH, KaJIWi, MarHui,
KaJbIIUH, ATFOMAHHM, JKEJI€30)
CIIO)KHBIX BEUIECTB, B TOM WYHCJIE€ HMX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJIOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIbI U THUIPOKCHIIBI

9. MetamwioB [-IIA rpymm, amomunus, menu (II), muaka, xenesa (II u

' II0), oxcuast yraepona (I u IV), kpemuus (IV), azora u docdopa (111
u V), ceput (IV u VI), cepuucras, cepHas, a3oTHCTas, a30THasd,
dbocdopnas, yroapHas, KpeMHHUEBAs KUCIOTA U UX COJIN)

9.3 NPOTHO3UPOBATh W XapaKTEpU30BaTh  CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa M CTPOCHUA, NIPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT UX CBOI\/’ICTB, BO3MOXXHOCTD MPOTCKAHUA XUMHUYCCKUX

MIPEeBPALICHUI B PA3IUYHBIX YCIOBUSAX

YMeHue coCTaBIATh MOJEKYJSPHbIE M HOHHBIE YPAaBHEHUSI peakluil, B

10
TOM YHCIIE:
10.1 peakIuii HFOHHOTo oOMeHa
10.2 OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
103 WUTIOCTPUPYIOIINX ~ XMMUYECKHE CBOHCTBA M3YYEHHBIX KIIACCOB
' (Tpymm) HeOpraHUYECKHUX BEIIECTB
10.4 MTOATBEPKTAIOIINX TCHETHUECKYIO B3aUMOCBSI3b MEK/Ty HUMHU
11 YMeHue BBIYUCISITh (POBOJIUTH PACUETHI):
111 OTHOCHTENFHYIO MOJICKY/SIPHYIO M MOJISIPHYIO MAacChl  BEIIECTB,
' MacCOBYIO JIOJIO0 XHMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00BEM T'a30B
114 M0 YpaBHEHHUSM XHMHYECKUX PEAKIHA WU HAXOJUTh KOIUYECTBO
' BEIIEeCTBa, 00BEM U MacCy PearceHTOB MM MPOAYKTOB PEAKITUH
12 Brnanenue (3Hanue ocCHOB):
OCHOBHBIMH  METOJaMH  HAyYHOTO TMO3HaHWs  (HaOxirogeHue,
121 W3MEpEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE) TIPU U3YYCHHUH BEIIECTB U
' XUMHUYECKHUX SIBIICHUH; yMeHHE CQOpMyIupoBaTh MpodleMy U
MIPEJUIOKUTH ITYTH €€ PeIICHHSI
19 Oe3o0macHOil pabOTHl C XWMHYECKHMMH BEIIECTBAMH, XHUMHUYECKON
' MOCYA0K U TaOOpaTOpPHBIM 000PYAOBaHUEM
MpaBIJIaMy 0€30TaCHOTO OOpaIeHus C BEIIECTBAMH, UCIIOE3YEMBbIMU
B ITOBCETHEBHOW JKU3HU, TIPABUIIAMH MTOBEICHUS B LEISIX COCPEKECHUS
123 3JI0pOBbSl M OKPYXKAIOIIEH NPUPOJHOM Cpenbl; NOHMMAHUE BpeAa
' (omacHOCTH) BO3JEHCTBHSI Ha JKHBBIE OPraHU3MBI OIPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS M TPEIOTBPAIICHHS] MX BPEIHOTO
BO3JICHCTBUSA
. Hannune mpakTHuecKUX HABBHIKOB TUTAHUPOBAHHSI U OCYIIECTBICHUS
CIICAYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3yYEHHE M ONMCaHue (PU3NYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

(¢ (1)I/I?>I/I‘IGCKI/IMI/I u XUMHWYCCKUMHU SIBJICHUAMMU, OIIBITHI,




WJUTIOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XMMUYECKUX PEaKIIUi

13.2

M3yUYeHHE CIIOCOOO0B pa3IeIeHus] cMecel

13.3

MOJy4YeHHE KHCIOpPOAa M HW3YYEHHE €ro CBOWCTB; IOJy4yeHHE
BOJIOPOJa M U3YYEHHE €T0 CBOMCTB; MOJy4YEHHE YIJIEKHCIIOTO ra3a u

HU3YUCHUC CTO CBOﬁCTB; MOJIY4YCHUEC aMMHUadKa U U3y4YCHHUC €TI0 CBOICTB

13.4

IIPUTOTOBIICHUE PACTBOPOB C  OIPEIEIEHHOM MacCOBOM  JOJEH

pacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHHE WHJINKaTOPOB (makmyca, METHIIOpaHKa "
(dbeHondTanenHa) s ONPENCTICHUS XapaKTepa Cpenbl B pacTBOpax

KHUCJIOT U IIeIouen

13.6

HCCIEAOBAHUE W ONUCAaHWE CBOWMCTB HEOPTaHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3YUCHUE B3aUMOJICHCTBHSI KUCJIOT C METAJIJIaMHU,
OKCHUJAMU  METaJUIOB,  pPAaCTBOPUMBIMH M  HEPacTBOPUMBIMU
OCHOBAHHUSIMHU, COJISIMU; TIOJIYYCHHE HEpPacTBOPHMBIX OCHOBAaHMWIA,
BBITECHEHHWE OJHOTO MeTajyla JpyrdM M3 pacTBopa  COJIH;
ucciaenoBaHue amM@OTEPHBIX CBOWCTB THIAPOKCHIOB aIOMUHUSA H

LIUHKA

13.7

pelIeHne HKCIePUMEHTANIbHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHU4YEeCKUX COEeTUHEHUN; «INEKTPOIUTHYECKAS
Iucconuanussy, «BaxkHeWIne HeMeTalllIbl W HMX COCAMHCHUS),

«Baxuelnme MeTamIbl ¥ UX COCIUHEHUA

13.8

XMUMHYECKHE  OKCHEPHMEHTHI,  WJUTIOCTPHPYIOIIME  HPU3HAKH
NPOTeKaHHUs pPeakii MOHHOIO OOMEHA; KayeCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIONIHE B BOJTHBIX PACTBOPAaX HOHBL XJIOPHI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
T'HJPOKCH/-NOHBI, KATHOHBI aMMOHHMS, MarHus, KaJblus, aTIOMHHUS,

xenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

VYwmenue:

141

MPEICTAaBIATh PE3yNbTaThl dKCIEpUMEHTa B (opMe  BBIBOJIOB,
JI0Ka3aTeNbCTB, TPAapUKOB M TaOJMIl W BBISBIATH SMITUPHUUYCCKHEC

3aKOHOMCPHOCTHU

14.2

YCTaHABIIMBAThH CBSA3M MEXYy peasibHO HAOII0aeMbIMU XUMUYECKHUMHU
SIBIIGHUSIMU U TIPOIIECCAMU, TPOUCXOSAIINMU B MAaKpO- U MUKPOMUDE,

OOBSACHSITH MPUYUHBI MHOTOOOpa3Hs BEIIECTB




HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
1 [lepBoHavasibHbIE XUMUYECKHUE TTOHSATHUS
1.1 UucTteie BemecTBa U cmecu. CriocoObl pa3aesieHus cMecei
12 ATOMBI W MOJIEKYJIbl. XUMHYECKHE 3JIeMeHThl. CHMBOJBI XHUMHYECKUX
' snemMeHTOB. [IpocThie 1 CI0KHbBIE BEIIECTBA.
13 Xumudeckas hopmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIeMEeHTOB. CTeneHb
' OKHCIICHUSI
3aKkOoH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcUTENbHAsE aTOMHAs —Macca.
14 OTtHocuTeNnbHAs MOJIEKYJIsipHast Macca. MaccoBasi 10J11 XUMUYECKOTO 3JIeMEHTa
B COCAMHEHUU
15 KonnyectBo BemectBa. Monb. Momnsipuas macca. MossipHblii 00bEM Ta30B.
' B3auMocBs3b KoMuecTBa, MacChl M YMCIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 Ouznyeckue U XUMHUYECKHE SIBICHUA. XUMHUYECKas peakuus U e€ MpHU3HAKHU.
' 3aKOH COXpaHEHHUsI MacChl BENIECTB. XUMUUYECKUE YPABHEHUS
5 [Tepuonuueckuii 3akoH u llepuoamyeckass cucTeMa XUMHYECKHUX HJIEMEHTOB
J.11. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3i1eMeHToB [[.1.
2.1 Menpeneesa. Ilepuoast u rpynnbsl. @U3HYECKU CMBICH IOPAIKOBOIO HOMEpA,
HOMEPOB MEpUOJIa ¥ TPYIIIBI AJIEMEHTa
Crpoenue aromoB. CocraB aToMHbIX siiep. M3orombl. DnekTponsl. CTpoeHue
2.2 ANIEKTPOHHBIX  000JI0YeK aroMOoB TepBbIX 20 XMMHUYECKHX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHMUYECKHUX AJIEMEHTOB IMEPBBIX TPEX
MEPHOJIOB, Kallns, Kalublus (paguyca aTOMOB, OJJIEKTPOOTPUIATEILHOCTH,
2.3 METAUTMYECKUX W HEMETAJUITMYECKUX CBOMCTB) M HMX COCIWHCHHA B
COOTBETCTBUM C TOJIOKEHUEM »3iemMeHToB B Ilepuoamueckoil cucreme u
CTPOEHUEM HX aTOMOB
3 CrtpoeHue BelecTBa
Xumuueckass cBsi3b. KoBaneHTHas (TONspHAsT ¥ HETMOJNSIPHAsi)  CBSI3b.
3.1 DJEeKTpOOTPUIATEIbHOCT ~ XUMHYECKHMX  JJIeMeHTOB.  VoHHas  CBS3b.

Meramnueckas CBA3b




3.2

Tumpl KpUCTAIMUECKUX  PEIIETOK (aTOMHAs, MOHHAs, MeTaJTMuecKas),
3aBHCHUMOCTh CBOWMCTB BEUIECTBAa OT THIA KPUCTAJUIMYECKOM pEmETKH U BUAA

XUMHUYECKOU CBA3U

Baxwneiinie npencraBUTeIM HEOpPraHUYecKHX BenlecTB. Hemeraibl U ux

COCIUHECHUS. Meramnsl 1 UX COCIMHCHUA

41

Knaccuukanus M HOMEHKJIATypa HEOPraHMYECKUX COEIMHEHUI: OKCHJIOB
(conmeobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecolieoOpa3ymoInue; OCHOBaHWW (IIENOYM U HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KHCIOpPOJCOACpKAIHNEe W  OCCKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCIIBIX )

4.2

dusnueckue U XUMHYECKHE CBOMCTBa MIpOCTBIX  BCUICCTB-HCMCTAJIJIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPOAa, Cephbl, a30Ta, Pocdopa, yriaepoaa, KpeMHUsI

4.3

®u3nYeCcKue U XMMUYECKUE CBOWMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JIUTHS,
HaTpusl, Kajausi, MarHusl U KaJIbLUsl, aJlOMUHHUS, *Keje3a. DIEKTPOXUMUYECKUI

psI HAIPSDKEHUN METAJUIOB

44

®u3NYECKe U XUMMUYECKUE CBOMCTBA BOJOPOJHBIX COCIWHEHUN HEMETAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHUAKa

4.5

dusruecKkue W XUMHUYCCKHE CBOMCTBA OKcHaoB HemertauioB: cepsl (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuus(IV). [lonyaerune

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumudeckue cBorictBa okcuaoB: MetauioB |A-IIA rpynm, nuaka, meau(ll) u

xenesa(ll, 11). [TonydyeHne okCHI0B METAILIIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBAaHUW M aM(OTEPHBIX THAPOKCUIOB (Ha MpUMEpe
THJIPOKCUIOB  ATIOMHMHHUSA, Kene3a, IuHKa). [llodydyeHue ocHOBaHUM U

aM(OTEpHBIX TUAPOKCUIOB

4.8

OOue XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOAHOIA,
CEpHUCTOM, CEepHOM, a30THOU, (hochopHOU, KpeMHUEBOH, yromapHO. OcobObie
XMMHYECKUE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM U a30THOM KHCIIOT.

[Tony4yenue xkucnor

4.9

OO6mwme xXuMrUYeCKue CBOMCTBA cpeTHuX coneit. [lomyuenue comneit

4.10

[Tonmydenue, coOupaHue, pacmo3HABaHWE BOAOPOJA, KHCIOPOAa, aMMHAKa,

YIIIEKUCIIOTO Ta3a B JIAbopaTopuu

411

[Tony4yeHnne amMmmHaka, CEpHOM M a30THOW KUCIIOT B MPOMBINUIEHHOCTH. Obmime

CIIOCOOBI MOTY4YEHHUS] METAJLIOB
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I'eneTnueckas cBA3b MEXKAY KJ1aCCaMH HECOPIraHNMYCCKUX COGI[I/IHCHI/Iﬁ

XHUMHUYECKUE PEAKIUU

5.1

Krnaccudukanns XuMHUeCKUX peaklMii [0 pa3Iu4YHbIM MPU3HAKAM: 110 YHCTY U
COCTaBY Yy4YacCTBYIOUIMX B PEAKIUU BELIECTB, IO TEIJIOBOMY 3(deKTy, o

U3MEHEHHIO CTeIeHEN OKHUCICHUS XUMUYSCKHUX AJIEMEHTOB

5.2

TernoBoit 3P PeKkT XuMHUUECKON peakui, TEePMOXUMUYECKUE YpaBHEHUS. DK30-

U SHAOTEPMUYECKUE PEAKIHUU. TepMOXUMUYECKHUE YPABHEHUS

5.3

OKHCANTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENH U BOCCTAaHOBUTEINH.
[Ipouieccel  OKWICTIEHWMST W BOCCTAHOBJICHHMS.  OJEKTPOHHBIM  OajlaHC

OKHCIIMTETLHOBOCCTAHOBUTEIILHOM pCaKkuuun

5.4

Teopus snextponuTrueckon aucconuanuu. KaTnonsl, aHUOHBI. DJAEKTPOJIUTHI U

HEDJICKTPOJIHUTEI. CuibHBIE U cl1a0bIe SJICKTPOJIMUTEI. CreneHb Jucconuanuu

5.5

Peakiun noHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa,

MOJIHBIE U COKpAIIEHHbIEC HOHHBIE YPaBHEHUS peaKiuil

XuMHus ¥ OKpyKarolas cpeaa

6.1

BemectBa u matepuanbsl B MOBCEJHEBHOM KM3HM YesOBEKa. be3omacHoe
WCIIOIb30BAaHUE BEIIECTB W XHUMHYECKHUX pEaKIui B JIa0OpaTopuu W OBITY.

HepBa;I MmoMoub Mpu XUMHUUICCKHUX 0XKOraX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHWE OKpYKalmed cpefapl  (KUCIOTHBIC — JIOXK/IH,
3arpsi3HEHUE MOYBbI, BO3JlyXa M BOJOEMOB), CIOCOOBI €ro MpeAoTBpalleHUs
[IpenenpHas momyctumasi koHneHtparus BemiectB (IIJK). Ponp xumuum B
pEeIICHUU JKOJIOTHYECKUX MpoOsieM. YCHJEHHE TapHUKOBOTO J(deKTa,

pa3pylLIeHHue 030HOBOTO CIIOS

6.3

[Tpumenenne cepwl, a3ora, hocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHHUI B
GBITy, MCIUIUHEC, MPOMBINIJICHHOCTH W CCJIbBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METa/UIOB M CIUIABOB (CTallb, YYyT'yH, AIOPAIIOMUHUN, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO3uu MCTAJIJIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[IpupomHble MCTOYHUKHU YTIAEBOAOPOAOB (Yrojb, MPUPOIHBIN Ta3, HEQPTH),

MPOYKTHI X MepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIITUICHHOCTH

6.5

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, TaHOJI, TIMLIEPHUH, YKCYCHAsl KUCIIOTA).
[TonsITHE O OMOTOTUYECKU BXKHBIX BEIIECTBAX: )KHUPaX, OeIKaX, yrlIeBOIaX — U UX

POJIN B )KU3HU YCIIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSAMHCHHUIA
7.2 Macchl (MaccoBOM) JIOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHEHUAM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus: 8-# kiacc: 6a30BbIl YPOBEHB: YICOHUK; 5-€ U3AaHUE,
nepepadbotannoe ["abpuensn O.C., Octpoymor U.I'., Cnagkos C.A.
AxkimonepHoe obuectBo «M3narensctBo «lIpocBemienue»

o Xumusi: 9-i1 kiacc: 6a30BbIi YPOBEHb: YUEOHUK; 5-€ U3aHUE,
nepepadoranHoe ["abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.

AxkunonepHoe obmectBo «M3narensctBo «lIpocBemenne

METOINYECKHUE MATEPHUAJIBI IJISA YYUTEJA
1. l'abpuensn O.C., Octpoymon WN.I'., Cnaaxos C.A. Xumus 8 - 9 kiacc .
bazoBeiit ypoBens / [IpocBenienne. Metoandyecknue peKOMEHIaluy |

MIOYPOYHBIE Pa3pabOTKH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

https://m.edsoo.ru/ff0d210c
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