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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOECHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha 0OCHOBe (peepanbHON paboueii MPorpaMmMbl BOCIIUTAHUS
U C Yyd4€TOM KOHIICTIIMH TPETnoJaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3zoBarenbHbIX opranuzanusax Poccuiickoin @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
npeaMera, YCTaHaBJIMBAET o0s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET pACHpENEICHUE €ro Io KiaccaM M CTPYKTYpPUPOBAaHHME IO
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKU y4€OHOro MpoIlecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTataM 00y4eHHs] XUMUU Ha YPOBHE II€JIEH M3yUeHHs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT GopMHUpyEMbIe XUMHEH MPEICTaBICHUS O B3aWMOIIPEBPAIICHUIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI UYEJIOBEUYECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOM  JesATeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOT'O B3IJIsAa HA €UHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIINXCs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTMYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOy4YEHUHM XMMHUU OOECIIEUMBAIOTCS CHELUPHUKOM
colepkaHusi  y4eOHOro TMpeAMeTa, KOTOpBIM  SBIAETCA  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCSA CHCTEMbl MEPBOHAYAJIbHBIX MOHATUA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHU W HEKOTOPbIX OTIEIbHBIX 3HAUMMBIX [OHSATUH
OpraHNYeCKON XUMHH.

CtpyKkTypa cojepaHHUsl MporpaMMbl 10 XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa kK e€ usydyeHuro. Coaep:kaHue CKIAIbIBACTCSI U3 CHCTEMBI
HNOHSATUH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUI O XUMUYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKHUX IPEACTABICHUIM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XHUMUH;

— YUYEHHUs O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— TpeacTaBIeHU 00 BIEKTPOJUTUYECKOM OHUCCOLUMAalMU BEIIECTB B
pacTBOpax.

Teopernueckue 3HaHMS PAacCMATPUBAIOTCS HA OCHOBE JMIIMPHUYECKU
HOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOJIHAS (YHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TIOJTyYEeHUS N3Y4YaeMbIX
BEILECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHON IPUPO/BI, LICHHOCTHOTO OTHOIIEHMS K HAyYHOMY 3HAHUIO U METOJaM
NO3HaHUs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C NMPHUBICYCHUEM 3HAHUNA W3
paHee M3Yy4YEHHBIX YUYEOHBIX mpeaMeToB: «Okpyxkawomuid Mup», «brnomorus. 5—7
KJIacCh» U «Pu3uKa. 7 Ki1acey.

IIpy wu3yyeHHH XUMUU [POUCXOIUT (HOPMHUpPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENbHOCTH YEJIOBEKA M KaK OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpPBI. 3a7a4ua
y4eOHOr0o MpeAMETa COCTOUT B ()OPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN —
BaXHEUIINX (PAKTOB, MOHIATUH, 3aKOHOB M TEOPETUUYECKUX MOJI0KEHUHN, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOT0 XapakTepa, fA3blka HAyKH, B IPUOOIIEHUH K



HAyYHBIM METOJaM TO3HAHUS MPH U3YYCHHUH BEIICCTB U XUMHUYECKUX PEaKINi, B
(GbOpMHUPOBAHUHY U PA3BUTUH MO3HABATEIHLHBIX YMEHUH U MX IPUMEHEHUH B YUEOHO-
MO03HABATENILHON M y4eOHO-UCCIIeIOBATEIBCKOM JAESITeTbHOCTH, OCBOCHUHU MPABHUII
0e30macHOro o0pallieHust C BElecTBaMH B TOBCEAHEBHOM JKU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS BaXKHOE
3HaYeHHUE MPUOOPENH TaKue Ie, KakK:

— (¢GOpMUPOBaHHE WHTEIUICKTYaAIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOydJaronmxcsi K CaMOCTOSTENbHON IM03HABATEIbHONW NI€ATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUS, (OPMHUPYIOIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCloBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOITUMHUCS
OMbITa Pa3HOOOPA3HON MAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUN), UMEIOIIUX YHUBEPCAIBHOE 3HAUCHUE TSt
Pa3TUYHBIX BUIOB ACATEIBHOCTH;

— (opmupoBanue oOmEeH (QYHKIUMOHAIBHOM M €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBACHITH U OLICHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHpA, UCIOJB3Ys 3HAHUS U ONBIT, MOJYYEHHBIE NMPU U3YUYCHUU
XUMUH, TPUMEHSITh UX TIPH PEIICHUH MTPOOJIEM B ITOBCETHEBHOM KU3HH U TPYIOBOU
JeSITENIbHOCTH,

— ¢opMmupoBaHHEe Y OOYYaIOIMIMUXCA T'yMAaHUCTHYECKUX OTHOIICHHUIA,
MOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DKOJIOTHYECKU
1e1eCO00pa3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXpaHEHHUS CBOETO 3I0POBbS M OKPYKAKOUIEHU ITPUPOTHON CPEIIbI;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUisS U HANpaBIEHHOCTH JajlbHEHIIEro
o0yueHus.

O61ee 4KCIiIo YacoB, OTBEAEHHBIX JUISl U3YUYEHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmiero obpasoBanmsi, coctaBiseT 136 wacoB: B 8 kimacce — 68 dacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUM B )KA3HU 4Y€JIOBEKa. XUMUs B CUCTEME HAYK.
Tena u BemiectBa. du3MYecKWe CBOWCTBA BEHIECTB. ATpErarHOe COCTOSIHHE
BellecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI U MOJICKYJIbl. XUMHYECKUE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
anemMeHTOB. [IpocThie U CI0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas hopmyra. BaneHTHOCT, aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cOcTaBa BemlecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COSAMHEHHH.

KonuyecTtBo BemniectBa. Mosnb. MonspHas macca. B3aumMocBsi3b KOJIMYECTBA,
MAacChl W YHCJIA CTPYKTYPHBIX €AWHHI] BemectBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTMHEHUHN.

dusznueckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUUecKHe ypaBHeHusa. Kiaccuduxarus
XUMHUUYECKUX Peaklnil (COeTMHEHUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOHN MOCYJI0M, MpaBUjiaMu paboThl B JTaOOPATOPUHU U
npuémMamMu 00palleHus ¢ JJabOpaTOpPHBIM 000PYJAOBAaHUEM, U3YUEHUE U OMUCAHUE
(¢u3nYeCKuX CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJCHHUE
¢usnueckux (IMJIaBjeHUE BOCKA, TasHUE JbJAa, pPacTHUPAaHHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMs BOJbI) U XUMHUYECKUX (FOpEHHE CBEUYW, MPOKAIUBAHUE
MEJTHOM ITPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCJIOTOM) SIBIICHUM, HAOII0IEHUE U
OMHUCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHUe T'MAPOKCHUIA
meau (I1) mpu HarpeBaHuu, B3aMMOEHCTBHE kejie3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB Pa3feieHHs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (HIbTPOBAHUE,
BBITTApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHOU
coiid, HaOJIOJEHUEe U  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEJEH MOJEKYJ
(ILIapoCTEepKHEBBIX ).

Ba:kHeililine npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — aieMeHT U MpPOCTOe
BemecTBO. Haxoknmenue kucimopoma B mpupojae, (U3MYECKHE U XUMHYECKUE
cBoiictBa (peakmuu TopeHus). Okcuapl. [Ipumenenne xucmopoma. CrmocoObI
MOJIy4YeHHUs] KHUCJIOpoJa B Ja0OpaTOpud U MPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — autoTponHas MoAUGUKALINS KUCIOPO/Ia.



TennoBori 3hdexT XUMHUECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUe
BO3/1yXa, yCWJICHUE TapHUKOBOTO A (DeKTa, pa3pylieHne 030HOBOTO CJIOSI.

Bonopon — anemeHT u nipoctoe BemecTBo. HaxoxaeHrne Bogopoa B IpupoJe,
busndecKue 1 XUuMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moyueHus. Kuciaorsr
Y COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YPABHCHUSIM.

dusnyecknue CBOMCTBA BOAbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacelllieHHbIE W HEHACBHIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B npupone U B KU3HU 4esnoBeka. KpyroBopot Boabl B IPUPOJIE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcunbl. Knaccudbuxarus
OKCHUJIOB:  cojJieoOpa3ytome  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpazyrone. Homenkmarypa okcuaoB. dusmyeckne U XUMHUYECKHE
cBoMcTBA OKCHAOB. [loydeHrne OKCHI0B.

OcHoBanuda. Knaccupukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusg. Homenknarypa ocHoBaHuii. DPuU3NUeCKHME U XMMHYECKUE CBOWCTBA
ocHOBaHuU. [lonyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm MmetamnoB H. H. bekerosa.
[TommyyeHue KuCnor.

Conu. Homenknarypa coneil. @u3nyeckue U XUMUYECKHUE CBOMCTBA COJICH.
[Tomyuyenue conen.

I'enernueckas CBsI3b MEXAY KJIaCCaMU HEOPraHUYECKUX COCTUHECHUH.

Xumuyeckuui IKCnepumenm:

KAuE€CTBEHHOE OMPEEIICHUE COJECpPKaHUsI KHCIOpOoAa B BO3yXe, MOIYYEHHUE,
coOupaHue, pacmo3HaBaHWE W W3YYCHHUE CBOWCTB KHCJIOpPOAa, HAOIIOJIEHNE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpalieHus ropeHus (rmoxapa), 03HakoMJIeHHe ¢ 00pa3aMu OKCHJIOB U ONTMCAaHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACNO3HABAHME W U3YUYCHHE CBOMCTB
BOJI0poJia (ropeHue), B3auMo/ielicTue Bojopoaa ¢ okcuaom meau (1) (BozmoxuHo
UCII0JIb30BaHUE BUAEOMATEPUAJIOB), HAOIIOAEHHE 00PA3OB BEMIECTB KOJIMYECTBOM
1 Moinb, wuccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHS! BEIIECTB C PA3TUYHON
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHOW MAaCCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBl C METa/llaMH (HAaTpUeM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), HCCIEIOBAHUE
00pa31oB HEOPraHUYECKUX BEUIECTB PA3IMUHBIX KJIAaCCOB, HAOJIIOI€HUE U3MEHEHUS
OKpacKy MHANKATOPOB B pACTBOPAX KUCIOT U LIEIOYECH, U3yUEHHUE B3aUMOJIEHCTBUS



okcuna meau (I) ¢ pactBopoM cepHON KHUCIIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpaNu3aluy, IMOJyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OIHOIO
MeTaJIa APYTUM U3 PacTBOPA COJIU, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxkHeilue Kiacchl HEOPraHUYECKUX COEAMHEHUI.

Hepuoanuyecknin 3akoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aroMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBbie TOMBITKH KiIacCU(PHUKAMKA XUMHUUYECKHX dJeMeHTOB. [loHsitne o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUBL.

[lepnonnueckuii 3akoH. [lepuoauueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. Koporkomnepuoanas u niuuHHOonepuogaHas Gopmsl [leproauueckoit
cuctembl xummyeckux osnemeHtoB /. WM. Mengeneesa. llepuonsl u rpymnmsl
PU3NYECKHI CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
ITepuoanyeckonn cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nojoxeHuro B [lepuogunueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTHs Hayku U mnpaktuku. . M. MenneneeB — yd€HbI U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIHATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl okuciieHHs U BOCCTaHOBIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4yeHUe oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE
TUAPOKCUJA LHMHKAa C pPACTBOpPAMHU KHUCIOT M WIEIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMMI
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS ).

Mescnpeomemmnule ceasu

Peanu3zanus MeXOpeaMETHBIX CBS3€M MpU WM3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSTUHN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMH ISl OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.



OO0mue ecTecTBEHHO-HAy4HbIE MOHATHSA: HAYYHBIA (pakT, THUIOTE3a, TEOpus,
3aKOH, AaHaJu3, CHHTE3, Kiaccu(ukauus, MEepUOJUYHOCTb, HAOIIOJEHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepHUsl, aTOM, FIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUIl 3aps], BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIMYMHbBI, €IMHUIIbI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3/1bI, COoHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOIBI, TIOJIC3HBIC
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKkus

[lepnommueckuit 3akoH. Ileproanyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. MenneneeBa. CTtpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHsL, KAJIBLIHS U X COCTUHEHUN
B COOTBETCTBUM C IIOJIO)KCHHEM 3JeMEHTOB B Ilepuoanueckoil cucreme Hu
CTPOEHUEM HX aTOMOB.

Crtpoenue BemiecTBa: BUABl XMMHYECKOW CBA3U. THIBI KPUCTAILTUYECKHX
pEmETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTALNIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COEIMHEHMI, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanysa XuMHUUeCKUX peakiuil Mo pa3IuyHbIM PU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE
ypaBHEHUSI.

[lonsiTHEe O ckOpocTHM XuUMHUYecKOM peakuuu. lloHsTHe 00 0OpaTUMBIX H
HEOOpaTUMbIX XMUMHUUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U IeTepOreHHBIX
peakumsx. Ilonsatue o karammse. [loHsATHE O XUMUYECKOM paBHOBeCUU. DAKTOPHI,
BIMSIOIIME Ha CKOPOCTh XHWMHYECKOW PEAKUUH W IOJIOXKEHUE XHUMHYECKOro

paBHOBECHS.
OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  pPEAKIIMHM,  AJEKTPOHHBIA  OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOU peaKLuu. CocraBienue YPaBHEHUMU

OKHCJIUTEIPHO-BOCCTAHOBUTEIBHBIX  PEAKIMA C  HWCIONh30BAaHWEM  METOJa
AJIEKTPOHHOrO OajaHca.



Teopust 3NEKTPOIUTUIECKON TUCCOUUALIMU. DIICKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AuMcCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BHUJIAMU
XuMudeckon cBsa3u. CreneHp auccounanuu. CUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu noHHOTrO OOMEHa. Y CIoBuUs MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpall€¢HHbIE HOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPECTABICHUMN 00 JIEKTPOJUTUUECKON TUCCOIIMAIUU.
KauectBeHnnbie peakiinu Ha HOHBL. [[OHSITHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPTraHUYECKHX
BEILIECTB — META/VIOB M HeMeTauioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICUCTBUSl  pa3NWYHBIX  (AKTOPOB, HCCIEAOBAHHE  DIEKTPONPOBOIHOCTU
pPacTBOPOB BEILIECTB, MPOIECCA JUCCOLMAIIMHN KHCIIOT, HIEJI0YEH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPHANIOB), MPOBEJECHHUE OIBITOB, HILTIOCTPUPYIOIINX
OpPU3HAKM TMPOTEKAHMsS] peakiuil HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BObI), OIBITOB, WUIIOCTPUPYIOMINX TPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIU (FOpEHUE, PEAKIUU PaA3JI0KEHUS,
COCIMHEHMS), PpACIIO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  IOMOIIbIO
KAUeCTBEHHBIX PEAKLHN Ha HOHBI, PEIIEHNUE SKCIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTtuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA Ha MPUMEpE XJiopa (B3auMOIeHCTBUE
C MeTaJUlaMH, HeMeTaJUlaMH, lienoyaMu). XiopoBojopoid. CoisHasi KUCIOTa,
XUMHAYECKME CBOWCTBA, INIOJNIydyeHUe, IpuMeHeHue. JlelictBue xiopa H
XJIOPOBOJIOPO/Ia HA OPTraHU3M YeJlOBEKA. BaxkHeNIne XJIOpUIbl U NX HAX0XKIECHUE B
pUPOJIE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKuciaeHus. CTpoeHue W (pu3myeckue CBOICTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMU KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHUYECKUE CBOMCTRA (00IMe KaK MpeICTaBUTeNs
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEeaKiMH, JIeKallue B OCHOBE
IIPOMBIIINICHHOTO CIOco0a TMOJYy4YeHUsi CEepHOM KuciaoThl. [IpumeHenue cepHoi
KUCIOThl. CONM CEpHOM KHUCIOTHI, KAaYECTBEHHAs PEAKIUS Ha CyJb(aT-HuOH.
Haxoxnenue cepel M €€ COCOAMHEHUN B NPUPOAE. XHUMHUYECKOE 3arps3HEHUE
OKpY>Kalollel cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHue
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



O6mras xapaktepuctuka 351eMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PacnpOCTPaHEHHE B MPHUPOJIE,
busngecKue 1 XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupojie. AMMHUaK, ero
busnUecKkue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npuMenenune. Cou aMMOHUS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOWCTBA, MpUMeHeHne. KadecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOJydeHHe, (QU3NYECKUE U XHUMHYCCKUE
CBOMCTBa (00IIME Kak MPEICTAaBUTENsl Kiacca KUCIOT M cHeluduyecKue).
Hcnonb3oBaHne HUTPATOB M COJICH aMMOHMS B KAYECTBE MUHEPAJIBHBIX YI0OpEHUH.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH CPeJlbl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBbI M BOJOEMOB). Docdop, aIOTpONHbIE
moaudukanuu docdopa, puzndeckne u xumuueckue cpoiictea. Okcuna dochopa
(V) u dochopnas kuciora, GU3MUECKHE W XUMHUYCCKUE CBOWCTBA, MOJIYyYCHHE.
Hcnonw3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENIEHU OKUCIIEHUS. Y TJIepOo/1, AJTIOTPOIHbIE MOIU(PUKAIINY,
pacmpocTpaHeHue B MpUpoje, GU3NUECKHe U XUMUYECKHE CBOMCTBA. AJICOPOIIHUSI.
Kpyrosopotr yriaepoma B mnpupome. Oxcunabl yriepoaa, ux (Qusnyueckue u
XUMUYECKAE CBOWCTBA, [EWCTBHE Ha JKUBBIC OPraHU3MBbI, TIOJyYeHHUE U
NpUMEHEHHEe. DKOJOTMUECKUEe MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUINOTE3a TJIOOAIBHOTO TMOTEIJICHUS KIMMAaTa, MapHUKOBBIA d(dexT. YronpHas
KACIOoTa U e€ Ccold, WX (PU3MYecKue UM XUMHYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumMeHeHne. KadecTBeHHass peakius Ha KapOOHaT-WOHBL. M cmonb3oBaHHE
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO0351CTBE.

[TepBoHavaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIUIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, HOPUPOAHBIA ra3, HeDTb),
NPOAYKTHI WX IepepaboTku (OCH3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONTOTUYECKH BXKHBIX BEIIECTBAX: KUpaX, OelKax, yriieBoJax — U uX
poid B OKW3HM 4eJOBEKa. MaTepualbHOEe €IWHCTBO OPTraHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOIy4YEHUE U
npuMenenune. CoeiuHeHus KpeMHusl B mpupoze. OO1re npeacTaBieHus: 00 OKCHJIe
kpemaus (1V) u kpemHueBoi kuciote. CUIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
POMBIIINICHHOCTH. BaxkHelme cTpouTelbHble MaTepualbl: KEpaMHKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. Ilpobiembpl ©6€30macHOr0  MCHOJIB30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B IIOBCETHEBHON KHU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 00pa3I[0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB



WX TIPOTEKAHMs, OIBITHL, OTpAKAIOIMNE (PU3NUYECKHE W XUMHYECKHE CBONCTBA
TaJIOT€HOB M WX COEJMHEHHH (BO3MOYKHO HCIIOIb30BAHUE BHUAEOMATEPHUAIIOB),
03HAKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJOT€HUI0B), 03HAKOMIICHHUE ¢ 00pa3iiaMu
ceppl M €€ COeQUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHIEOMATEPHAIIOB),
HaOJII0ICHHE TIpollecca OOYTIMBaHUs caxapa IMoj1 IeUCTBUEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YyYEHNE XUMHUYECKIX CBOMCTB pa30aBlIEHHON CEpHOM KUCIOTHI,
IPOBE/ICHUE KAaUYEeCTBEHHOM pEaKIM Ha CyJIb(aT-uoH U HAOMIOAeHUE TPU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (DU3MYECKUMHU CBOWCTBAMH a30Ta, Gocdopa U UX
coeMHEeHNI (BO3MOXKHO MCIIOJIb30BAHUE BUEOMATEPHATIOB), 00pa3aMi a30THBIX
u (pocopHbIX ynoOpeHUM, MmoiayueHue, coOMpaHue, pacrio3HaBaHUE W U3Yy4YEHUE
CBOWCTB aMMHaKa, IPOBEJICHUE KAYECTBEHHBIX pPEAKUW HAa HOH aMMOHHUS U
dochaT-noH W W3yUYEHHWE TPU3HAKOB MX TPOTEKAHHS, B3AUMOJCHCTBUE
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEAb0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pEeHIETOK anmMasa,
rpadura, (QysiepeHa, O3HaAKOMJIEHHE C MPOLECCOM afCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTHUBHPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHBOTa3a, IOJIYYEHUE,
coOupaHue, paclio3HaBaHHE M W3YUYEHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEJACHUE
KAueCTBEHHBIX PEaKIMi HAa KapOOHAT M CUJIMKAT-UOHBI U W3yUYECHHE MPU3HAKOB UX
NPOTEKAHMS, O3HAKOMJIEHME C MPOAYKUMEHW CHUJIMKATHOW MPOMBILIIEHHOCTH,
pelIeHUE SKCIEPUMEHTANbHBIX 337a4 1o TeMe «BaxHellme HeMeTalibl U UX
COEIUHEHUSI.

MeTaJ/uibl 1 MX COeAMHEHUA

OO6mras xapakTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuuyeckux siemeHtoB [, .
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. Meraiudeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpspKeHUN MeTaiuioB. OU3NYecKre U XMMUYECKHUE CBOWCcTBa MeTaiuioB. OOmue
crocoObl modydeHus: MeTawioB. [loHSATHE O KOpPpO3WM METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTajb, YyTyH, JIOPATFOMUHUMN, OpOH3a)
U X IPUMEHEHHE B ObITY U IPOMBIIINIEHHOCTH.

[lenoynbie mMeTamibl: nonoxkeHne B Ileproanueckoil cucTeMe XUMUYECKHX
anemeHTOB JI. 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXXJICHUE B IPUPOIE.
duznyeckre U XMMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kamus). OKCUIIbl U
TUAPOKCUABl HaTpus W Kanus. I[IpuMeHeHHe MIETOYHBIX METAUIOB U HUX
COCAUHEHHUN.

[[lenouyno3emenbHbIE METAJUIBI MAarHuii M KaJbLMH: IIOJIOXKECHHE B
[lepuonnueckon cucreMe XuMU4eCKUX 3y1eMeHToB /. . Menaerneesa, ctpoeHue ux
aTOMOB, HaXOXJI€HHE B Npupojae. PU3NYECKHE U XMMUYECKUE CBOMCTBA MAarHus U



Kanblus. BaxkHeinme coeluHeHUs KaIbIus (OKCUI, TUAPOKCHU/, COJn). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpAHEHMUSI.

AJIIOMUHUIN: TTOJ10keHUE B [leproinueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE atoma, HaxXOXIACHUE B Ipupone. Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA alOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA U TUAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3JEMEHTOB /.
. MenngeneeBa, cTpoeHHE aTroMa, HaxoXJIeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA *kese3a. OKCUIbl, THAPOKCU B U comu kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJIy4YCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METaUIOB M CIUIaBOB, HMX (U3HYCCKUMH
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSL OKCHJA
KaJIbIIMSl W HaTpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITpoLEcCa TOPEHUS Keje3a B KUCIOPOJe
(BO3MOXHO  KCHOJIb30BAaHUE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MATHUS, KaJIbIUs, A TFOMUHUS, ITMHKA, xkee3a (1)
u xenesa (lll), menu (Il), HaGmoneHne m ommcaHue MPOIECCOB OKpaIMBAHUS
MJaMEHH WOHAMM HaTpusi, Kajdusid U Kalblusg (BO3MOXXHO HCMOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIe0BaHUE aM()OTEPHBIX CBOMCTB FUPOKCUIA AITFOMUHHUS U
TUJIPOKCHUIA IIMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxHenime
METAJUIBI U KX COCTUHEHHUS.

XuMHuS M OKPYKAKOLIAA cpeaa

BemecTtBa m Marepuanbl B IIOBCEIHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEILIECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpPY’Kawomlel cpeanl (MmpeaeiabHasl T0myCTUMast
KoHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pemieHun 3K0JI0THYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpaslloB MATEpPHUANIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIUMEPHBIE
MaTepHabl).

Meosicnpeomemnunle céasu

Peanu3zanus MeXnpeaMETHBIX CBS3€M MpU M3YyYeHHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSTUHN, TAK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU JJI OTAEJIbHBIX MPEAMETOB
€CTECTBEHHO-HAy4YHOI'0 ITUKJIA.



OOme ecTecCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, AaHalu3, CHUHTE3, Kiaccu(uKamus, MEPUOAUIHOCTh, HAOIIOICHUE,
OKCIICPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHUE, MOJCIb, SBJICHUE, MapPHUKOBBIN
3¢ dexT, TEXHOIOTUsI, MAaTEPHAITHI.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
pPaliOaKTHBHOCTb, MOJICKYJIa, AIIEKTPHYECKUI 3apsi, MIPOBOJTHUKH,
MOJYIIPOBOJHUKHU, JHUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, paCTBOP, PACTBOPUMOCTb, KPHCTAIITUNIECKAsI
peméTKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI, CIUHHIBI W3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢otocunHres, npixaHue, Ouocdepa, KOCUCTEMa, MUHEPATbHbIE
y1oOpeHus, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, MMTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOIbL, TIOJIE3HbIE
MCKOITaeMbI€, TOIUIMBO, BOJHBIC PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJie OOYyYEHHS XMMUU B €JIMHCTBE y4eOHOW H
BOCIIUTATEIbHOM JIEITEIbHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUUCKUMU
COI[MOKYJLTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSITHIMU B
oOllecTBe MpaBUIaMU M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOTO3HAHUs1, CAMOPA3BUTHUS U COLIMAIU3AIUN O0YYAIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarolIHUXCs
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUUM WU
paclIMpEeHne OMbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTHU:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyyHOMY HACJIEIUI0, TTOHUMAaHMUS 3HAYCHUSI XUMHUYECKONW HAayKH B JKU3HU
COBPEMEHHOr0 00I1IeCTBa, CIOCOOHOCTU BJIAAETh JOCTOBEPHOM HMH(OpMmaruen o
NEPEOBbIX JOCTUKEHUSIX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NpEACTABICHUS] O COIMAIBHBIX HOpPMax MW MpaBUjIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4EOHOUCCIIE0BATEIbCKOM, TBOPUYSCKOM U IPYTUX BUIAX NESITEIHHOCTH,
FOTOBHOCTHM K Pa3HOOOpa3HOW COBMECTHOM JESATEIbHOCTH TMPU BBHINIOJTHEHUHU
y4eOHBIX, IMO3HABATENIbHBIX 3a]a4, BBINOTHEHUH XHMHUYECKUX SKCIEPUMEHTOB,
CO37IaHUU YYEOHBIX IPOEKTOB, CTPEMIJICHUS K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIN
B IIpolLIecce ATON y4eOHOU NeATeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TOCTYIIKM CBOMX TOBApHILEN C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBJISIIOLINE
OCHOBY JIJISI TIOHUMAaHUS CYIIHOCTH HAy4YHOU KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL MPHUPOIbI, B3aMMOCBS3SIX YEJIOBEKA C
MPUPOJIHON CPEIOi, O POJIM XUMHH B TTIOZHAHUU ATUX 3aKOHOMEPHOCTEM;

MO3HaBaTEJIbHBIC MOTHBBI, HAIPABJICHHBIC HA MOJYYE€HHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO03HABATENIbHON, MHGOPMAIIMOHHON W YHUTATEeNbCKOM KyJIbTYpBl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Yy4YeOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TIO03HAHUIO, JTHOO003HATEIIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 JKWU3HHU, OCO3HAHWE TOCIEJCTBUN W
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXXEHUE K TPYAY U pe3yibTaTam TPYyI0BOH 1eATeIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAHWM 1O  XUMHHM, OCO3HAHHBIA  BBIOOP
WH/IMBUAYAJIbHOW TPAECKTOPUHU MPOJIOTKEHUSI 00pa30BaHUs ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

IKOJIOTMYECKH 11e7IecO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE IEHHOCTH 3JI0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3IeCKOMy M TICHXHYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOJCHUS
npaBuUJI 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTHYECKUX TMPOOJIEM M IMyTeH HMX pEelIeHUs MOCPEIACTBOM METOJOB XUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpPOBaHUSI MUPOBO33PEHUSI OOIIEHAYYHBIEC MOHATHS (3aKOH, TEOPUS, PUHITUII,
runore3a, (¢akT, CHCTEeMa, IMPOIECC, OHKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUYEOHBIX NpeIMeTax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TFOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBIICHUIO Y4eOHOU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUN (BBIACISATh UX XAPAKTEPHBIE
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBS3M MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIEIIN, HCIIOJIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJCTABICHUI BBISABIATh U XapaKTEPU30BATh CYUIECTBEHHBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBHI ISl (JOPMHUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YUYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOIIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH WU HWHTEPIPETHPOBATH WHGOOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOIbl U 3alpoChl NMPHU MOUCKE U OTOOpE
UH(POPMAIIMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

YMEHHE HCIOJIb30BaTh U AaHAJIU3UpOBaThb B IIpolecce Y4eOHOH u
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 33]1aBaTh BOMPOCHI (B XOA€ uaiora u (Miam) IMCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (QOpPMYJIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4K;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
JCSITENbHOCTH B YCTHBIX U THCHhMEHHBIX TEKCTax; JenaTh MPE3CHTAIUI0
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATENIbHOM M MCCIENOBAaTEIbCKOM  ACSATENBHOCTH MPU  PEIICHUHU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB U COIIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUYeOHbIe NelCTBHUS:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3aJ7]a4, CaMOCTOSITEIbHO COCTaBJSTh WIM KOPPEKTHUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 Kkiacce npeaMeTHbie pe3yabTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAasi U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKasi PEaKIus, Kiaccu(uraius peakiuii: peaxiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AJIpO aToMa, dJIEKTPOHHBIN CJI0M aTroma, aTOMHasi OpOUTallb, pauycC aToMa,
XUMUYECKasi CBSI3b, MOJISIPHAS. U HEMOJSIPHAsl KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, MOH, KAaTUOH, AaHWUOH, pacTBOP, MaccoBas [OJs BENIECTBa
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJUKY JUIsI COCTaBJICHUS (POpMyT
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJlGHTHAasT W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT HUX MoJokeHus B Ilepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynmna (b-rpynmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps]l /pa, OOIIEEe YUCIIO AIEKTPOHOB U
pacripeieJIeHue UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIHME XUMUUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJTIO BELIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKinu;

MPUMEHATh OCHOBHBIE ONEPALIMHU MBICIIUTENBHOMN IEITENbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMATU3AIUI0, KIACCUPUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — JJIsI M3y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJICHHE, W3MEpEHUe, MOJCIHPOBAHUE, DKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeI0BaTh MpaBUIaM MOJIb30BaHUS XUMHYECKOH MOCYI0M U 1Ta00paTOPHBIM
o0opyJIoBaHMEM, a TakKe IpaBuiIaM oOOpalleHHs C BeIIeCTBAMH B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OMBITOB MO TOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(Bojopoaa W KHUCIOpPOa), MPUTOTOBJICHUIO PACTBOPOB C OINpeaeaEHHON
MacCOBOM [oJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH
XUMHUUYECKHE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIBIO MHJIUKATOPOB (1akMmyc, (peHondTanent, METUIOPAHK

U JIpyTue).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, B3JEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCJIHUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYecKas CBA3b (xoBaneHTHas, HMOHHAas,
MeTauInyecKas ), KpucTaJindeckas pereéTka, Koppo3usi METasioB, CIIJIaBhI,
CKOPOCTh XMMHUYECKOW pEaKIUU, MPEAETbHO IOMYyCTUMAas KOHLEHTPALIHS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS IPU ONMKMCAHUM BEILIECTB U UX MPEBPALICHUN;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEAUHEHHH 1o (opMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbIci Ilepmomnueckoro 3akona J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manbsie U OOJbIINE TEPUOILI, COOTHOCUTH
0003HaueHH s, KOTOPBIC UMEIOTCA B IEPUOAUUECKON TaOTHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sAApa, OOIIee 4YHUCIO JJIEKTPOHOB M paclpesiesieHue HuX 10
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUHN B Ipeaeiax MajblX NEPUOIOB U
[JIABHBIX MOJICPYIII C YYETOM CTPOCHUSI UX aTOMOB;

KJIACCU(PHUIIMPOBATh XWMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYACTBYIOUIMX B PEAKIUU
BEIIIECTB, MO TEMI0BOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEHEH OKHCICHHS
XUMHUYECKUX IJIIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHEe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOHBIX BEIIECTB, MOJITBEPXKIAsl OIKMCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIUN;

COCTABJISITh YPaBHEHHUS 3JIEKTPOJUTUYECKONM JAMCCOLUMALMUA  KHUCIIOT,
LIEJI0YEH U COJIEH, MOITHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIINI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3U MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI IO yPABHEHUIO
XUMHUYECKOHN peaKinu;

cOOJII01aTh TIPaBuUIIa MOJIH30BAHUSI XUMUYECKOHN TIOCYI01 1 TaO0OpaTOPHBIM
o0opynoBaHWEM, a TakKe TMpaBuia OOpalieHWs C BEIIECTBAMU B
COOTBETCTBHUM C WMHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa u yriieKucioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAIOIINE KAaUeCTBEHHBIA COCTAB PA3TNIHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, (Qocdar-, cummkar-, cyiabdar-, THAPOKCUI-HOHBI, KATHOHBI
aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIMH MBICIIUTECIILHOMN IESITEIIEHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3aIINIO, BBISBICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJII U3YYCHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peaknuii, E€CTECTBEHHO-HAyYHbIE METOABl TO3HaHUS — HaAOIIICHUE,
U3MEpPEeHUEe, MOACIUPOBAHUE, IKCIIEPUMEHT (peabHbII U MbICJIECHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne

HaumenoBaHue pa3jiesioB u

KoanuyecTBO 4acos

KouTpoibHbIe

IIpakTH4eckue

JIEKTPOHHBIE (LM (pPOBbIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PeCypChl
padoThI padoTbI
Pasnea 1. [leppoHayanbHble XUMHYECKHE NOHSITHS
Xumusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bu6nmoreka [JOK
' MPAKTUYECKOU NEeATETbHOCTH https://m.edsoo.ru/7f41837¢c
YelloBeKa
BemecTBa u XuUMHUUeCcKHe bu6mmoreka [IOK
1.2 15 1
peaxkuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
91 Boznyx. Kucnopon. Ilonstue 6 bu6mmorexa [IOK
' 00 oKcuaax https://m.edso0.ru/7f41837c
Bogopon. Ilonsitue o bubnuorexa [IOK
2.2 8 1
KHCJIOTaX U COJAX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuorexa [JOK
2.3 5 1 1
OCHOBAaHMSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuogudeckas cucrema xummueckunx 31emMeHToB /[. U. MenaeneeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaﬂ CBA3b. OKI/[C.]IHTCJH)HO-BOCCTaHOBHTeJII)HbIe pealculm



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

[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema

bu6mmoreka [IOK

3.1 7
XUMUYECKUX dyiemMeHToB 1. 1. https://m.edso0.ru/7f41837c
Menneneesa. CtpoeHue atoma
XuMH4yeckast CBA3b. BuG 10K
HOJIMoTEKA
.2 -
3 OxucurensHo 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIILHBIC peaKI_II/II/I
bu6mmoreka [JOK
J4! 15
TOTO TO pasaeity https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMst 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOITPAMME



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

9 KIIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabublie | IIpakTuyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
Pa3nes 1. BemecTBo 1 XMMHUYecKHe peakIiuu
11 IToBTOpeHue u yriay0ieHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIEKTPONUTHYECKAS! JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTanibl M MX cOeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMUYECKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo0.ru/7f41a636
OO1w1ast XxapaKTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmsl. Cepa u eé 6 bubnmorexa [IOK
' PYHIbL--€P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A3ot, pochop u ux 7 1 Bubmmorexa [JOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XapaKTepUCTHKa XUMUIECKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIMHEHMS
Hroro no pazueny 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

Paznen 3. Mera/uibl 1 X COeIMHEHUSA

. bu6nmoreka [JOK
A 4
3 Obmme cBOfCTEA METAIIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 B 16
AKHENIINE METAJUIBL U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pasnerny 3
PesepBHOE Bpemst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJTMYECTBO YACOB I10 [TPOTPAMME 68



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC
KouuvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckne
n/n Bcero u3ydyeHusi | oOpa3oBaTeSibHbIE
padoTsI padoTsbI
pecypchbl
1 [Ipeamer xumuu. Posb xumuu B 1 bubmuorexa [JOK
JKA3HHU 4YesoBeKka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
5 [ToHsaTHE 0 METOMAX MMO3HAHUS B 1 bubmuorexa [JOK
XUMHH https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1 «IIpaBuia
3 paboThl B 1a60OpaTOpPUH U IPUEMBI 1 1 bu6nmoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHHEM
4 YucTteie BemecTBa B cMecH. CriocoObl 1 bu6mmorexa [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTtrueckas padota No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [OK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBAPEHHOM COJIN)»
bu6muorexa [IOK
6 A 1
TOMBLT MOTKIRE https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE 3JIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CI0KHBIC BEIIECTBA 1 bubmorexa HOK
P m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YICHHE 1 bubmorexa LIOK
YIWIPHOE Y https://m.edso0.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 ITOCTOSHCTBA COCTaBa BC€UICCTB.

bubmuorexa [JOK
10 X .B
HMIeCKas opumyJIa. BaneHTHOCT https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX JIEMEHTOB
11 OTtHocuTeNnbHAsE aTOMHAs Macca. bu6mmorexa LIOK
OTHoOcHUTeNIbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J151 XMMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COCTMHECHUU https://m.edsoo.ru/ff0d350c
KonunuecTtBo BeniectBa. Moib. bu6nmoreka [JOK
13
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 dusnyeckue U XUMUYECKHE SIBIICHHS. bu6mmorexa [IOK
XuUMHUUYECKask peakiys https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycIoBHsI IPOTEKAHUS bu6nmoreka [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bu6nuoreka [JOK
XHWMHWYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KonMyecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUSIM bubmorexa [TOK
B YpapHeH https://m.edso0.ru/ff0d5708
XUMHUYECKHUX peaKIHii
Knaccupukanuss XuMUIeCKux
18 €aKIMil (COeIMHEHUs1, Pa3I0KEHUS bubmmorexa LOK
peardt A > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O0oO0IEeHNe 1 bubmmorexa [OK
’ . https://m.edsoo.ru/ff0d40c4
CUCTeMATH3AIIHsI 3HAHUHA
20 Kontponsnas padora Nel mo reme bubmmorexa LIOK

«BemecTBa 1 XUMHYECKHE pPEaKIUun»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecsh razos. Coctas

21 Bo3nyxa. Kuciopon — sneMeHT u bubmmorera [IOK
Ayxd. oA https://m.edsoo.ru/ff0d448e
npocToe BemiecTBo. O30H
Ou3nyecKkue 1 XUMHUIECKHe CBONCTBA
22 KHCIIOpoJia (peaKIuu OKUCIICHUS bubmorexa [TOK
poAia (peakil : https://m.eds00.ru/ff0d4614
ropenune). [lonsitue 06 okcumax
Crioco0bI mosTydeHust KHCIopo/a B
23 71a00paTOPHH U MPOMBIIIICHHOCTH bubmorexa IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemuoBoit 3 pexT xumudeckoit
24 peaKkuuu, MOHATHE O bu6bnuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
TorumBo (HedTh, yroiab U METaH).
25 3arps3HEeHUE BO3/IyXa, CIIOCOOBI €T0 bubamorexa [IOK
P Ay, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHUS
[IpakTuyeckas padota Ne 3 o reme
26 «ITonmydenne u cooupanue bubmorexa IOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, U3yYCHUE €TO CBOWCTBY
97 Bonxopon — anemMeHT U mpocToe bu6muorexa [IOK
BelecTso. Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4ddo
28 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KUCJIOTaxX U CO
o HEHOTax 1 comtx https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI nosty4eHus BOAOpoa B bu6nmoreka [JOK

nabopaTopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas pabora Ne 4 o Teme

31 «ITonmyuenne u cobupanue Boopoia bubmmorexa OK
y . p poaa, https://m.edsoo.ru/ff0d4f42
U3YyYEHUE €ro CBOMCTBY»

32 MonsipHbiii 00BEM Ta30B. 3aK0H bu6nmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenust 00b€Ma, KoJIM4ecTBa

33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa TOK

B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo

34 ABHCHUIO PEaKIIMU Ha OCHOBE bubmorexa [IOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHI ra30B

35 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [loHsaTre 00 bubmuorexa [JOK
WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHTENb.

37 HacplieHHbIe 1 HEHACBILICHHBIE bu6nmoreka [JOK
pactBOpbl. MaccoBas 01l BEIleCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpaxTuyeckas padota Ne 5 o reme

38 «IIpuroToBiieHrEe pacTBOPOB C bu6nmoreka [JOK
onpeaeaEéHHON MacCOBOM 10Jen https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 Kontponsnas padora Ne2 o reme bu6bnuorexa [IOK
«Kucnopox. Bogopon. Bona» https://m.edsoo.ru/ff0d6342

40 Okcuapl: cocTaB, Kiaccuukanus, bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenue nu XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIacCHU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMu4eCKHe CBOWCTBA bu6nuorexa LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxamus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHre u XxuMu4eckue cBOWCTBa bubnuorexa LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATYpa,
46 CHOCO(61>113 oI q)eHHﬂ XI/IMI/I‘IZ(I:)KI/IG bubmmorera LOK
. 4 ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaxtuyeckas pabota Ne 6. Pemenue
47 JKCIIEpUMEHTAIBHBIX 3a/]1a4 110 TEME bubmuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'eneTnueckas CBA3b MEXKIY
48 KJIaCCaM¥ HEOPTaHUIECKHIX bubmmorera [IOK
. p https://m.edsoo.ru/00ad9a50
COeIMHEHUI
49 O06001IeHNE B CUCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHUI https://m.edso0.ru/00ad9ch2
Kontponsnas padora Ne3 o reme
| bu6mrorexka [JOK
50 OcHoBHBIE KJTacChl HEOPTAaHUYECKUX

coequHeHnit"

https://m.edsoo.ru/00ad9ela
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[TepBbie mOMBITKH KiTacCUPUKAITIT

51 XUMHYECKHX 371eMEHTOB. [loHsiTHE O bubmmorera LOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[Teproauueckuii 3aKoH u
59 [Tepuonnueckas cuctema bu6nmoreka [JOK
XUMHYECKHX 3aeMeHToB /1. W. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoasl, rpynmbl, MOATPYIIIIHI Brbmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmorexa [JOK
anep. 3oronsl https://m.edsoo.ru/00ada342
Crpoenue 351eKTpOHHBIX 000JI0UeK
55 aToMOB 35ieMeHTOB [lepuonnueckoit Bubmmorexa LTOK
https://m.edsoo.ru/00ada6hbc
cuctemnl J1. 1. MenzaeneeBa
XapakTepucTHKa XUMHIECKOTO
56 3JIEMEHTA MO0 €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproauyeckoro 3akoHa
57 JUISL PAa3BUTHS HAYKH U NIPAKTUKU. [[. bu6nuorexa [IOK
N. MenaeneeB — y4d€Hblii, meaaror 1 https://m.edsoo.ru/00ada96e
rpakKIaHuH
O0001IeHNE U CUCTEMATU3 AL
58 3HaHwmii / Beepoccuiickast 1 bubnmorexa [IOK
https://m.edsoo.ru/00adb33c
npoBepoyHas paboTa
KonTponbnas padora Ned4 o Teme
59 «Ctpoenne aToMa. XUMHUYECKast 11 bubnmorexa [JOK

cBs3b» / Beepoccuiickas
npoBepoyHas padboTa

https://m.edsoo.ru/00adb486
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50 DIIeKTPOOTPUIIATETLHOCTH ATOMOB 1 bu6nmoreka [JOK
XHMHYCSCKHX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bub6muoreka [IOK
61 Hommast xummreckas cassb ! https://m.edsoo.ru/00adac34
KoBaseHTHas noJisipHasl XuMu4ecKas bu6nmoreka [JOK
62 1
CBS3b https://m.edso00.ru/00adaab8
63 KoBanentnas HenosnspHas 1 bu6nuoreka [IOK
XUMHYECKAS CBSI3b https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
64 Crenexs okHCIeHHA ! https://m.edsoo.ru/00adae28
65 OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
but6mmoreka [IOK
66 OKHUCIIUTEIIH ¥ BOCCTAHOBUTEIN 1 httos://m.edsoo.ru/00adb076
bu6mmorexa [IOK
7 n 1
6 Toroso¢ ObobmerHe https://m.edso0.ru/00ad9ch?2
bu6mmoreka [IOK
68 n 1 1
TOTOBA] KOHTPOJILHA padoTa https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 5/ 5
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9 KIIACC

KoJsn4yecTBo 4acos JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka KonTpoabubie | IlpakTHuyeckue bp
n/n Bceero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoTbI padoTbl
pecypchbl
[Iepnonnueckuii 3aK0H.

1 IIepuoanueckas cucreMa 1 bu6mumorexa [IOK
XUMHUYECKHX 31eMeHToB /1. H. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 bubmmorera [JOK

. https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOOB

3 Knaccudukanus u HOMEHKIATypa 1 bubmmorexa [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKON CBS3H U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel no reme

5 «IToBTOpEHue u yriryoieHue 1 1
3HAHHU OCHOBHBIX Pa3/eioB Kypca
8 kiacca»

6 Knaccuduxanus XuMuaeckux 1 bubmmorexa [IOK
peaKUMi MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XMMHUYECKOMN

7 eaknuu. IToHsITHE O TOMOIr€HHBIX U 1 bubmmorexa [OK
P ' https://m.edsoo.ru/00adbe9a
FEeTEPOreHHBIX PEAKLUIX

3 [ToHaTHE O XUMUYECKOM 1 bubmuorexa [JOK

paBHOBecuH. DaKTOPbI, BIUSIONINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOU pEaKINu
Y TI0JIO)KEHUE XUMHUYECKOTO

paBHOBECHs
9 OKuCIUTENbHO- bubmuorexa [JOK
BOCCTAaHOBHUTEIIbHBIC PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHYECKON
10 nccoranuu. CUiIbHEIE U cl1a0bIe bubmorexa [OK
A HHati. https://m.edso00.ru/00adcd68
ANEKTPOJIUTHI
11 Honnnie ypaBHeHHS peaKLnil bubmorexa HOK
yp peak https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBaHMH B CBETE NPEACTABICHUI bu6nuoreka [IOK
00 AJIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IIUCCOLUAIIAN
XHUMHUYECKHAE CBOUCTBA COJIEU B
13 CBETE IIPEACTABIEHAN 00 bubmorexa HOK
p . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOIUALIUN
14 ITousiTre o THAPOIN3E COIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3aIUs bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Petrenne sKcrepruMeHTaIbHBIX bubmmorexa [TOK
p https://m.edsoo.ru/00addbfa
3a1a9»
Kontponsnas padora Ne2 o reme
17 «ONEKTpOINTHYECKAs bubnuoreka [IOK

nucconranys. XUMHAYECKHE
peaKIu B pacCTBOPAX»

https://m.edsoo.ru/00addecO
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OO01as xapaKTepuCTHKa rajJoreHoB.

18 XUMHUYECKUE CBOMCTBA HA IIPUMEPE bubmmorera [IOK
PUMEp https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopona. ConsiHast KUCIIOTA,
19 XI/IME‘IGCKI/IS CBOICTBa, MOJIy4eHUE Bubnmorexa [IOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuyeckas padota Ne 2 o reme
20 «ITomydenne cOaTHON KUCTOTBI bubmmorera [JOK
yreHye eor ’ https:/m.eds00.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrarcnenus mo ypaBHEHHUSIM
21 XUMHUYECKUX PEAKIUH, €CIIU OTUH bubmorexa [OK
P ’ https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE

29 OO01mas xapaKTepuCTHKa JIEMEHTOB bu6nmoreka [JOK
VIA-rpymiib https://m.edsoo.ru/00ade64a
ATOTpOTHBIE MOTU(UKAIIA CEPHI.

23 Haxoxnenue cepbl u €€ bu6nuoreka [JOK
COCIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPbI
CepoBo0poI, CTPOECHHE,

24 (bnznqecml;e u X:III:/II/I‘-ICCKI/IG bubmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOIICTBa
Oxcunpl cepol. CepHast KUCIIOTA,
25 (bu3nYecKue U XUMHUIECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XHUMHUUYECKUE PEAKLIUH, JICKALLNE B
26 OCHOBE IIPOMBIIIIEHHOTO CII0c00a bu6nmoreka [JOK

MOJIyYEHUS] CEPHOM KUCIIOTBI.
XHUMHUYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/00adec8a
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OKpYKaloIIeu cpeabl
COCTMHEHUSIMU CEPBI

Bruucinenne MmaccoBoU 10U

bu6mmorekxa [IOK

27
BBIXO0J1a IIPOJYKTA pEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepHuCTUKa YJIEMEHTOB
VA-rpynnsl. A30T,

28 acIIpPOCTPaHEHUE B IIPUPOIE bubmmorexa HOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
(u3nueckre U XUMUYECKHE
CBOMCTBa
AMMHuak, ero (puznyeckue u

29 XUMHYECKHUE CBOMCTBA, IOJIYUEHHUE bubmorexa HOK

’ Y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonyuyenne aMMuaka, u3yucHue bubmmorexa [OK
e > 13Y https://m.eds00.ru/00adf180
€ro CBOICTB»

31 A3oTHas KucioTa, e€ puznyeckue u bu6nuoreka [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcmonib30BaHre HUTPATOB M COJICH
aMMOHHSI B KQUeCTBE MUHEPATTLHBIX

32 no0peHnii. XUMHAYECKOE bubmmorexa HOK
YAODP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COEIUHEHUSIMH a30Ta
Docdop. Oxcun dbocdopa (V) n

33 (1)00((11))0 pHas[ KI/ICJ'I((i))Ta (b(i)I/II)SI/I(‘lelKI/Ie " bubmmorexa IOK

P N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYYCHHE
34 HcnonwszoBanue dpocdaTos B bu6nmoreka [JOK

Ka4€CTBC MHUHCPAJIBbHBIX

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yaoOpeHui. 3arps3HeHHe
pUpoAHOi cpenbl pocharamu

VYriepon, pacipoCTpaHEHUE B

bubmuorexa [JOK

35 npupoje, Gu3sndecKue u
pupone, ¢ . https://m.edso0.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcunel yraeposaa, ux Gpusudeckue
U XUMHUYECKHE CBOMCTBA.
36 DKOIOTrNUECKHUE TPOOIIEMBL bubmmorexa IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
bubmuorexa [JOK
37 YronbHasg KMCIIOTa U €€ Ccon
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "ITonmyueHue yrieKuciIoro rasa. bu6nmoreka [JOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHauanbHBIE MOHATHUS 00
39 OPraHUYECKUX BEIIECTBAX KAK O bubmmorexa HOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yIIIepoia
bubmuorexa [JOK
40 Kpemunii u ero coeqnHeHns
p a https://m.edsoo.ru/00ae080a
[IpakTuyeckas paGora Ne 5.
41 Pemrenne skcnepuMeHTaIBHBIX bubnmoreka [JOK
3a1a4 o teme «Bakuenme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBL U UX COCTUHEHUI
KonTponbaas padora Ne3 o teme
. bubmuotexa [JOK
42 «Baxkueiime HeMeTaIbl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0el8
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OO61mas xapakTepuCcTHKa
XUMHUYECKUX OJICMEHTOB —
MeTajuIoB. MeTajuindeckas CBs3b U

bu6mmorekxa [IOK

43
MeTaJUIM4eCKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nmveckKre CBOMCTBA
METAJIOB
XHUMHUYECKHUE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUUECKHH P bubmorexa IOK
P . P https://m.edso0.ru/00ael156
HaANPSOKEHUH METaIIOB
OO61me crocoObI MOTyYeHUs
MeTtauioB. Criasel. Berunciaenns
45 0 YPaBHEHUSIM XUMHUUYECKAX bubmorexa HOK
yp . https://m.edso0.ru/00ael156
peaKIMii, eclii OIMH U3 PEareHTOB
COJIEPKUT IPUMECH
46 TlonsaTHE 0 KOPPO3UU METAILIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47 €JIOYHBIE METAJIIbI
i https://m.edsoo.ru/00ael4b?2
48 OKcubl ¥ THAPOKCH]IBI HATPUS U Bbu6muoreka [IOK
KaJIus https://m.edsoo.ru/00ael4b?2
49 [llenoyHO3eMENBHBIE METATIIBI — bubmuorexa [JOK
KaJIbIIMH{ U Maruui https://m.edsoo.ru/00ael5e8
50 Baxneiiine coequHEeHNS KAIbIIUI bubmorexa LOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3ALMSL
3HAHUU
52 JKécTkocTh BOABI M CIOCOOBI €€ bubmuorexa [JOK

yCTpaHEHUs

https://m.edsoo0.ru/00ae1886
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[IpakTuueckas pabora Ne 6 o Teme

53 "YEcTKoCTh BOABI 1 METOMBI €8 bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [IOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCUIA U bubnuorexa LIOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJIA bu6mroreka [JOK
xenesa (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTeMAaTH3aIIUs
3HAHUU
[TpakTrueckas padota Ne 7.
59 Pemenue skcriepruMeHTaIbHBIX bu6nuoreka [JOK
3a1ad4 1o reme «Baxnenmue https://m.edsoo.ru/00ae3de8
METAJIIBI U UX COETUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CIIH OIUH
60 U3 PEareHTOB JIaH B N30BITKE WU bu6nuorexa [IOK
COAEPKUT IpUMECH. BbrauciaeHus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJa MPOTYKTa
peakuuun
61 O06o0011eHre U cucTeMaTHU3aIus
3HAHHUU
Kontponbnas padota Ne4 o reme
62 «Baknenme MeTauIbl U UX

COCTMHEHMS»
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63 BemecTBa u maTepuais B 1 bu6muoreka [IOK
IMOBCETHEBHOM KM3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE 1 bu6nuoreka [IOK
OKpPY’KaroIleu cpebl https://m.edsoo.ru/00ae4270
65 Ponw xumum B pemeHnn 1 bu6nmoreka [JOK
9KOJIOTUYECKHX MTPOOJIeM https://m.edso00.ru/00ae4270
O00011eHNE U CHCTEMATH3AIINSA
66 3HaHuii 3a Kypc «Heopranmnueckas 1 bubmorexa HOK
yp p https://m.edso0.ru/00ae0dOa
XAMUSDY
O00011eHNEe U CUCTEMATU3ALII
67 3HaHui 3a kypc «Heoprannueckas 1 bubmorera [IOK
yp p https://m.edsoo.ru/00adb33c
XAMUSDY
68 Htorosas koHTpoJsibHAs paboTa 3a 1 bubnmorexa [JOK
Kypc «Heopranudeckas xumus» https://m.edso0.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

IIo Teme: ((HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITIOHATHUA»

11

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHI: aToMm,
MOJIEKYJIa, XUMHUYECKUH 3JEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE
BEIIECTBO, CMeCh (OJHOpOAHAs W HEOJHOPOJHAs), BaJIEHTHOCTH,
OTHOCHUTENIbHAs AaTOMHAas W MOJIEKYJISIpHas Macca, KOJUYECTBO
BEILECTBA, MOJIb, MOJISIPDHAsI Macca, MaccoBasl J10Js1 XUMHUYECKOIro
3JIeMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMHUUECKasl peakius,
KIacCUpUKAIMs ~ pEaKkIWi: peakuu COCAUMHEHUS, PpeaKIuu
pa3JIOKEHUs, PEaKIMu 3aMEIICHHs, pPEakluu OOMEHa, 3K30- H
SHIOTEPMHUUYECKUE PEAKIINH, TEIUIOBOW AP (EKT peakiuu, pacTBOp,

MaccoBasl J10Jis1 BelecTBa (MIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE

1.2

HUITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKUX MOHATHH M

IMPUMCHSATDH 3TH IIOHATHA IPU OIMMUCAHUU BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHUYCCKYIO CHUMBOJIMKY HJIA COCTABJICHUS (bOpMyJ'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHUUYCCKUX peaKI_[I/Iﬁ

14

paCKpbIBaTb CMBICJI 3aKOHOB COXpPAaHCHHA MACChl  BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'0O Y4YCHHsS, 3aKOHa

ABoraapo

1.5

onpeacsiTb  BAaJICHTHOCTL aTOMOB  JJICMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKUE PEAKIUU (IO YUCIy M COCTaBy

YUYaCTBYIOILINX B PEaKIIUH BEUIECTB, 0 TEIJIOBOMY 3PPEKTy)

1.7

BBIYUCIIATH OTHOCHUTCIBHYIO MOJICKYJIPDHYIO U MOJIIPHYIHO MACChI

BCIICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHYECKOI0 3JIEMEHTa 1Mo (Gopmyie

COEMHEHUS,

1.9

BBIYHCIIATH MAaCCOBYIO JOJIO BCHIECCTBA B PaCTBOPC

1.10

MPUMEHSTH €CTECTBEHHOHAYYHBIE METO/IbI TIO3HAHUS — HAOTIO/ICHHE,
U3MEpPEHHE, MOJECIUPOBAHHE, OKCHEPUMEHT  (peajbHBId U

MBICIICHHBIN )

I1o Teme: «Baxneimme MMpCACTABUTCIIN HCOPIraHNYCCKUX BCIICCTB»

2.1

pacCKpbeIBaTb CMBICII OCHOBHBLIX XHMHYECKUX TOHSTHM: OKCHJI,

KucJjora, OCHOBaHHUEC, COJIb

2.2

OonpeaAc/ATb MPUHAIJICIKHOCTh BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coelMHeHul 1o popMysaMm

2.3

KJIaCCI/I(I)I/IL[I/IpOBaTB HCOPTraHNYCCKUC BCIICCTBA

2.4

XapaKTCPpHU30BaATh (OHI/ICLIBaTB) O6H.[I/Ie XHUMHYECKHE CBOMCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBCPIKAAsA OMMMCAHUC TIPUMEpPAMU
MOJICKYJISIPHBIX ypaBHeHI/II\/'I COOTBCTCTBYHOIIINUX XUMHNYCCKHUX

peaxkuun

2.5

IMPOIrHO3UPOBATH CBOMCTBA BC€IIECCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXKXHOCTHU IPOTCKAHUSA XHUMHYCCKUX

npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

2.6

CIE0BaTh MpAaBUJIAM TMOJb30BAHHUS XHUMHUYECKOM TMOCYIOW U
1abopaTopHBEIM 000PYJOBaHHEM, a TaKXKe MPaBHIIaM OOpaIlICHUS C
BEILIECTBAMH B COOTBETCTBUHM C MHCTPYKUMUSMH I10 BBIIIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKHUX OTMBITOB MO MONYYEHUI0 U COOUPAHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJA M KUCIOPOAA), IPUTOTOBICHHUIO
pacTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEILIECTBA, [UIAHUPOBATh U IMPOBOAUTH XUMUYECKUE DKCIIEPUMEHTHI
[0 PacrnoO3HAaBAHUIO PACTBOPOB WIEIOYEH MU KUCIOT C IMOMOUIBIO

WHIUKATOPOB (JTakMyc, (heHoadTaIeuH, METHIIOPAHX U IPYTHE)

2.7

IIPOBOJUTH PACUETHI IO YPAaBHEHHUIO XUMHUYECKON pEaKIuu

I[Io teme: «llepuommueckuii 3axkoH u Ilepmonmueckas cucrema
xumudeckux syeMentoB J[. M. MenneneeBa. CtpoeHue aToMoB.

Xumudeckas cBiI3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC peakurum»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHSITHH: AApO aToma,

3J'IeKTp0HHBIfI clioit aToMa, aTOMHas Op6I/ITaJ'IL, paauyc aroma,




XUMUYECKasl CBsI3b, MOJIAPHAS W HETOJSIpHAs KOBAJEHTHAsl CBS3b,
3JIEKTPOOTPUIIATEIBHOCTh, WOHHASI CBsSI3b, WOH, KaTHOH, aHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/H_[I/IPOBaTb XUMHUYCCKUEC 3JICMCHTBI

3.3

OIHCHIBAThH M XapaKTepH30BaTh Ta0mmuHy0 hopmy llepuoamueckoit
CHUCTEMBl XMMHUYECKHUX JJIEMEHTOB: pPa3liM4aTh MOHITHS «IJIaBHAS
noarpynna (Arpynma)» u «moboynas mnoxarpynmna (brpymma)y,

«MaJbley» U «OOJIBIIHE) ICpUOabI

3.4

packpsiBaTh cMmbica Ilepuonnueckoro 3akona .M. Menpaeneena:
JEMOHCTPUPOBATh IMOHUMaHHE MEPUOAMYECKOH  3aBUCUMOCTHU
CBOICTB XHMHYECKUX DJIEMEHTOB OT UX IIOJIOXKEHUS B

[Iepnoanueckoii cucreme

3.5

COOTHOCUTH OOO3HAUEHHUs, KOTOpbIE HMEIOTCS B  TaOauIle
«Ilepuogmueckass  cucrema  XuMHYeckux — anmemeHToB ..
MenzeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsn sjapa, OOIIee YHUCIO

QJICKTPOHOB U PACHPCACIICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

onpeackitTb CTCIICHbL  OKHUCJICHHUA  3JICMCHTOB B 6I/IHapHI)IX

COCOAMHCHUAX

3.7

OTpeeNATh BUJ XUMHUYECKOW CBA3U (KOBAJIEHTHAs W HOHHas) B

HCOPTaHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
MpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

IIo Teme: «BemecTBo 1 XUMHYECKas peakuus»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX HOHATHI: pacTBop,
JJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, HIEKTPOJIUTHYECKAs JUCCOLMALMS,
peaKIMyu MOHHOro 0OMeHa, KaTalu3aTop, XUMHUECKOE PaBHOBECHE,
oOpaTuMble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIHbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKUCJIUTEb,
BOCCTAHOBUTEJIb, OKHUCJIEHHE U BOCCTAHOBIICHHUE, aJIOTPOINS,

aM(pOTepHOCTh, XHMHYECKass CBsI3b (KOBAJICHTHAs, WOHHA,




MeTaHHquCKaﬂ), KpucCTallIn4eCKasa peméTKa, CIINIaBbI, CKOPOCTH

XMMHYECKOW peaKInu

1.2

HUIITIOCTPUPOBATh B3aNMMOCBA3b OCHOBHBIX XMMHUYCCKHX MOHATHH M

MMPUMCHATDH 3TH IIOHATHA IPHU OIMMMCAHHUU BCUICCTB U UX npeBpameHHﬁ

13

COCTaBJIATh YPAaBHEHHUsI DJIEKTPOJIUTUYECKON JTUCCOLMALMU KHUCIIOT,
LICJI0YEN U COJIEH, IOJIHBIE U COKPAILEHHBIE YPAaBHEHUS pEaKLUM

HOHHOI'0 0OMeHa

1.4

pacCKpbIBaTh CYIITHOCTH OKUCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OajaHca STUX pPeaKIuii

1.5

MPOBOJIMTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

ITo Temam: «Hemeramnsl M mX coeawHEHHs» M «MeTaniabl U UX

COCOAUHCHUA»

2.1

XapaKkTepu3oBaTh  (OMHUCHIBATH) OOMME W  crenupuyecKkue
XUMHUYECKHE CBONCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, OITBEPKIAS
OMHCAaHWE TIPUMEpPaMH MOJIEKYJSIPHBIX ¥ HWOHHBIX YpaBHEHUI

COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKI_lI/Iﬁ

2.2

COCTAaBJIATH YPABHCHHA peaKHI/Iﬁ, IMOATBCPKAAIOIUX CYIIECTBOBAHUEC

T€HETHYCCKOH CBA3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH MMPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBUSX

2.4

CIeAOBAaTh IPAaBWJIAM IIOJIb30BAHUA XUMHUYECKOM IIOCYIOM H
1a00paTOpHBIM 000pPYJOBAHUEM, a TAK)Ke MpaBHJIaM OOpallleHHs C
BEILECTBAMU B COOTBETCTBUU C HHCTPYKLUUSMU I10 BBIIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO

I‘a3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

NPOBOJUTh PEaKIWH, MOJITBEPKAAIONINEC KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM IYTEM XJIIOPHI-,
Opomun, womun, kapOonat, docdar, cuauKar, Ccyiabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHUS, NOHbI U3YUYCHHBIX MCETAJIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BELIECTB

ITo Teme: «XuMus U OKpy’KaroIas cpeaar»

3.1

pacKpblBaTb CMBIC OCHOBHBIX XuMHYeckux mnonsTuil: I[IAK

BCIICCTBA; KOPPO3Usd MECTAJIJIOB




3.2

HpI/IMeHHTL OCHOBHBIC onepam/m MI)ICJII/ITGJ'II)HOI\/’I OCATCIIBHOCTU —
aHaJu3 W CHUHTE3, CpaBHEHHUE, OOOOIICHHE, CHCTEeMATH3AIIUIO,
BBISIBJICHUC HpI/IqI/IHHO-CJ'ICI[CTBeHHI)IX CBS[3€I>1 —  JJA I/I3y‘I€HI/I$[
CBOfICTB BCHICCTB U XUMHNYCCKUX peaKLII/If/’I; CCTGCTBGHHOHay‘-IHbIe
METOJIbI TIO3HAHUS — HAOIIOACHHWE, M3MEPECHHE, MOJCIIMPOBAHHE,

AKCIIEPUMEHT (peabHbIN U MBICIICHHBII)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIACC

Kon

IIpoBepsieMblii JJIeMEHT COACPKAHUSA

1

HCpBOHa‘IaHBHHe XUMHNYCCKUC ITOHATHUA

11

[Ipenmer xumun. Ponb XUMHM B KU3HU 4YeIOBEKa. XUMHUSA B CHCTEME HayK.
Tena m BemecTBa. PU3NYECKHE CBOMCTBA BEHIECTB. ArperaTHOE COCTOSTHHE

BC€IICCTB

1.2

Ilonsatue o METOJaX ITO3HAHUA B XMMHH. YucTeie B€IICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

13

ATOMBI U MOJICKYJIBI. Xumuueckne dJjieMeHTB. CHMBOJBI XHMHYECKHX

QJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.TISIpHOG YUCHUe

1.4

1.5

XumMuueckas q)OpMy.Ha. BaneHTHOCTE aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIIICCTB. OTtHOCHUTENBHAS aTOMHasa Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHasd Macca. MaccoBas J0JI1  XHUMHYCCKOI'O

9JIECMEHTA B COCAUMHCHUU

KomnnuecTBo BemecTBa. Moiib. Mosipasi macca. B3auMocBsI3b KOJMYECTBA,
Macchl W YHUCIIa CTPYKTYpPHBIX €IMHUI] BemiecTBa. Pacu€rel mo ¢opmynam

XUMHYECKUX COCIUHCHUNU

1.6

du3znuecKue U XUMHUYECKHUE SIBICHUSA. XUMHAYECKash peakuus U €€ IPU3HAKU.
3aKOH  COXpaHEHUs  MacChl  BELIECTB.  XMMHMUYECKHE  YPABHEHMS.
Knaccudukanus  XUMHUECKHMX  peakiuii  (COeIMHEHMs,  pa3jIoKeHus,

3aMelleHus, oOMeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH TOCYAOH, ¢
npaBuIaMu paboThI B TaOOpaTOpHUH U MpuéMamMu oOpareHus ¢ 1abopaTopHbIM
o0opyioBaHMEM, HW3Y4YEHHUE W ONHUCAaHHE (UINYECKUX CBOMCTB 0Opas3IoB
HEOPTaHWYECKUX BEIIECTB, HaOmroJeHue (u3nyecknx (IJIaBJICHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKUE caxapa B CTyIKe, KUTICHUE U KOHJEHCALIUS BOJIBI) U
XUMUYECKUX (TOpPEHHE CBEYM, NPOKAIMBAHUE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCJIOTOW) SIBIEHUH, HAOMIOACHHWE M ONHCaHUEe
NPU3HAKOB TMPOTEKAHUA XUMHUYECKHUX peakiuil (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCIOTBI C XJIOpUIOM Oapus, paslioKeHUE

ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJEHCTBUE Keje3a C paCTBOPOM




comm meau(l1), uzydenue crmoco0oB paszieneHust cMeceil (C TOMOIIbI0 MarHUTa,
(¢buapTpOBaHME, BBIMAPUBAHUEC, JUCTUIUIALNS, XpoMaTorpadus), MpoBeacHUE
OYNCTKH TIOBAPEHHOH CONIM, HAONIOJCHWE W ONHCAaHHE pPe3yJIbTaTOB
IPOBEICHUS OIBITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MacChl, CO3/1aHUE

MoJieNIel MOJIEKYJI (ILIapOCTEP>KHEBBIX)

Baxuelime npeacTaBUTeNIn HEOPraHUYECKUX BELIECTB

2.1

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — aneMEHT U MpocToe
BeniecTBo. HaxoxxaeHue Kuciaopoaa B MpUPOJE, PU3MUECKUE U XUMHUYCCKUC
cBoricTBa (peaknuu ropenus). Okcunbl. [Ipumenenne kucmopoaa. CrocoOs
NOJYYCHUsT KUCJIOpoAa B J1a0OpaTopud M TMPOMBIIUIEHHOCTH. KpyroBopot

Kucaopoja B mpupojie. O30H — ay1oTporiHas MoauduKaius KUcIopoaa

2.2

TerioBoil 3dexT XuMUUecKoW peakiyH, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- U 3HJIOTEPMUYECKUE peakluu. TOIUIMBO: yroib U METaH. 3arps3HEeHHe

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bomopon — snemeHT u npocroe BemiectBo. Haxoxxiaenne Bogopozia B Ipupose,
¢u3nYecKkre W XUMHYECKHE CBOWCTBA, NPHMEHEHHE, CIIOCOOBI IOTyYCHUS.

Kucnors! 1 conu

2.4

Mounsipabiii 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHUSM

2.5

®dusznyeckue cBoiicTBa BoAbl. Boma kak pactBopuTeNnb. PacTBOpHI.
HacplnieHHbIe 1 HEHACHIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast nons BemiecTBa B PACTBOpE. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanust. Pons pacTBOpoB B IpHpoOJe U B KU3HU yesoBeka. KpyroBopor
BOJIBl B IpHpoOJe. 3arps3HeHHE MpUPOAHbIX BojA. OxpaHa W OYHMCTKa

MIPUPOIHBIX BOJ

2.6

Knaccudukanuss nHeopranuyeckux coemuHeHuit. Oxcuapl. Knaccudukanus
OKCHJIOB: coJieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbBIE) U
HeconeoOpazyromume. Homenknarypa okcunoB. @u3ndeckue U XUMHUECKHE

CBOIMCTBA OKCHJIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanusa. Krnaccudukanus ocHOBaHHM: METOYM W HEPACTBOPHMBIC
ocHoBaHus. Homenknatypa ocHoBanuii. @uznyeckue 1 XMMHUYECKHUE CBOMCTBA

ocHoBaHuil. [loryueHne ocHOBaHUI

2.8

Kucnorsl. Knaccudpukanmsa kucinor. Homenknarypa xucnor. @usnueckue u
XUMHUYeCcKHe cBoMcTBa KmcioT. Pag axktuBHOocTm MetayuioB H.H. bekerona.

[Tonyuenue kucior




2.9

Comu. Homenkmnartypa coneil. @u3nueckne U XMMHYECKHE CBOMCTBA COJICH.

[Tonyuenne coneit

2.10

I'enernueckas cBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUH OKCIIEPUMEHT: KAUECTBEHHOE OIpPENEICHHE COJepKaHUsSI
KHUCTIOpOJia B BO3MyXe, MOJIyYCHHUE, COOMpaHue, paclo3HaBaHUE U U3yUeHUE
CBOICTB KHCIIOPO/a, HAOIIO/ICHNE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM U
yCIJIOBUSI BOSHUKHOBEHHSI U MPEKPAIlIeHUs TOPeHus (10kKapa), 03HAKOMIICHHUE C
o0pa3llaMyd OKCHJIOB M OIHMCAaHHE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE,
pacro3HaBaHUE W M3Yy4YeHHE CBOMCTB BojaOpoia (TOpeHHe), B3auMOJeiicTBIE
BOZIOpOA C OKCHIIOM menu(ll) (BO3MOXHO HUCHOJIb30BaHUE
BUJICOMATEPHAIOB), HAOMIOACHUE O00pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCJIEIOBAaHUE OCOOCHHOCTEW pAcTBOPEHMSI BEIIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C ONPEAECIEHHOW MACCOBOM
JIOJIEH pAcCTBOPEHHOTO BEIIECTBA, B3aUMOAECHCTBUE BOABI C METaJJIaMHU
(HaTpueM W KanblMeM) (BO3MOXXHO MCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
ONpeJIeJICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C MOMOIIBI0 HHAMKATOPOB,
UCCJICIOBaHNE OOpPa3I[OB HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HAOMIO/ICHUE W3MEHEHUS OKpPAaCKH HHIMKATOPOB B PACTBOpPAaX KHUCIOT U
nienouei, n3yuenue B3anmojeicTsus okcuna meau(ll) ¢ pactBopom cepHoii
KHUCTIOTHI, KHCIOT C METalUlaMH, pPEaKIuil HeWTpalu3aluu, MOTyuYeHUue
HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHHE OJIHOTO MeTajula JAPYyTuM U3
pacTBopa COJH, PelIeHHE SKCIIEPUMEHTANBFHBIX 3a7a4 1o Teme «Baxkueiimue

KJIaCChI HCOPraHNMYCCKUX COCI[I/IHCHPIf/i))

[Tepnonnueckuii 3axoH u [leproandeckas CuCTEMa XUMUYECKUX 3JIEMEHTOB
I .. Menneneea. CTpoeHre aToMOB. XUMUYECKast CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIILHBIC PCAKIINN

3.1

[lepBble TMONBITKM KiIacCH(PUKALNK XUMUYECKHX 3JeMEeHTOB. [loHsTHE O
rpynnax CXOAHBIX JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METaLIbI,
rajloreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnoguueckuii 3akoH. Ileproguueckas cucteMa XUMHYECKHUX SJIEMEHTOB
.. MengeneeBa. KoporkomepuogHas W JJIUHHONEpUOAHAs (POPMBI
ITeprionnueckoit cuctembl xumudeckux osnemMentoB J[.M. Menaeneena.
ITepronbl u rpynnbel. PU3UYECKUN CMBICI MOPSIKOBOTO HOMEpPAa, HOMEPOB

IIEPHO/1a U IPYIIIBI JIEMEHTA




3.3

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oronsl. DnexTponsl. CTpoeHHe
JNEKTPOHHBIX 000J704YeK aToMOB TMepBbIX 20 XHUMHUYECKUX AIIEMEHTOB
[Tepnonnueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 110 €ro MnojoxeHuro B [lepuoguueckoii cucreme [[.M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHHsI paJuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TPYINaM U IEPUOIAM.
3nauenue [leproanueckoro 3akoHa u [lepuoanueckoit CUCTEMbI XUMUUYECKUX
3JIEMEHTOB JUIsl pa3BUTUs Hayku U npaktuku. .M. MenzaeneeB — yuéHblii u

I'paxkaaHuH

3.5

Xumuyeckasi cBsi3b. KoBasieHTHas (ToyispHass ¥ HEMOJSIpHAs) CBS3b.

SHCKTPOOTpI/IHaTeHBHOCTI) XHMHYCSCKHMX 3JIeMEHTOB. VloHHAs CBA3b

3.6

Crenenb okuciacHuI. OKHCIUTEIFHOBOCCTAHOBUTEIBHBIE pPCaKkumru. HpOHGCCBI

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTECIIN

3.7

XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE O0Opa3loB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJECHUCTBHE TMIPOKCUAA LIMHKA C PACTBOPAMU KHUCIOT H
11EJI0YEH, IIPOBEICHUE OIBITOB, WIITIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaxunﬁ (FOpCHI/Ie, PCaKnun pa3jioKCHUs, COC)II/IHCHI/ISI)

9 KVIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA

BCH.[GCTBO U XUMHUYCCKaAA pCaKIus. HOBTOpeHI/Ie

11

Ilepuonnueckuii 3akoH. [lepuomumueckasi cucTeMa XUMHUYECKUX AJIEMEHTOB
H.N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOMOB, Kalusl, KaJbLHUSI H UX
COEJIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B lleprnoamueckoit

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrtpoeHue BewiecTBa: BHJbl XUMHUYECKOW CBA3M. THIBI KPUCTATIMYECKHX
PELETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU
pPEeIETKN M BHJA XUMHUYECKOH cBs3u. Kraccudukanuss U HOMEHKIATypa
HEOPraHMYECKUX BEILECTB (MEXAyHapoaHas M TpUBHANIbHAsS). XHUMHUYECKHE
CBOICTBAa BEILIECTB, OTHOCALIMXCSA K Pa3iIMYHBIM KJAcCaM HEOPraHUYECKHX

COGHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPIraHUYUCCKUX BCHICCTB




1.3

Knaccudukanys XuMudecKkux peakiuid Mo pa3IudHbIM MpU3HAKaM (10 YHCITy
M COCTaBy YYacTBYIOUIMX B PEAKIIMM BEIIECTB, MO TEIUIOBOMY 3(h(deKTy, 1o
N3MEHEHHIO CTETICHEH OKMCIIEHUS XUMHUYECKHX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I,
[0 YYacTHIO KaTajau3aTopa). OK30- M DSHJIOTEPMUYECKUE pPEAKLUH,

TCPMOXUMHNYCCKUC YPABHCHUA. Ilonstue o CKOpPOCTH XUMHYCCKOM p€akuuu

1.4

[Tonatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsaTue o
TOMOTEHHBIX UM TeTepOreHHbIX peakuusax. I[loHATHE O XHMHUYECKOM
paBHOBecuH. DakTOpHI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW DPEaKUUH M

IMMOJIOKCHNEC XUMHUYICCKOI'O paBHOBCCHA

1.5

OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OJEKTPOHHBIA  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. (CoCTaBJIeHHE ypaBHEHHI
OKHUCJIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ C HCHOJIB30BAaHUEM METOHAAa

AJIIEKTPOHHOTO OajaHca

1.6

Teopus 37AEKTPONIUTUYECKON AUCCOUAMN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annoHbsl. MexaHu3M AUCCOLMALIMM BELECTB C PA3JIMYHbIMU BUIAMU
xuMu4eckou cBsi3u. Crenenb auccounannu. CUIbHbIEC U CIa0bIe JIEKTPOTHUTHIL.
Peaknuu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS peaKinii HOHHOTO OOMeHa,
MOJIHBIE M COKpAIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBAa KHCIOT,
OCHOBaHMH U CoONei B CBeTE€ MPEACTaBICHUM 00 3IIEKTPOIUTHIECCKON

JUucConuanuu. KaugectBeHHEIE pC€aKIu Ha NOHBI. ITousrue o TuapoImn3C coJieit

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJAENSMHU KPHUCTaJUIMYECKUX
pemETOK HEOPraHMYECKUX BEIIEeCTB — METANIOB M HeMeTaioB (rpadura u
ajMasa), CJIOKHBIX BEUIECTB (XJIOpHUJA HATpUsl); UCCIETOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOM peaklUuu OT BO3JAEHCTBUS pa3IUYHBIX (PaKTOPOB;
UCCJIEIOBaHUE  3JIEKTPOIPOBOJAHOCTH  pPAacTBOPOB  BEIIECTB, IIpoliecca
JIUCCOIMALMA KHCIIOT, IeJoued U coyie (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEIECHUE OIBITOB, WJUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUs peakluii HOHHOTO 0OMeHa (0Opa3oBaHUE 0CaJKa, BBIICIICHUE Ta3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WIITIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIl (TOpEeHUE, peaKuU pa3JIokKEeHUs, COeTUHEHMUS);
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C TIOMOIIBIO KadeCTBEHHBIX

peaKI_II/Iﬁ Ha MOHBbI; PpCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamns! n ux COCAUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOEHHS AaTOMOB,

XapakTepHble cTeneHu okucieHus. CrtpoeHue u (usnueckue CBOICTBa




MPOCTHIX BEIIECTB — TAJION€HOB. XUMHUYECKHE CBOMCTBA HAa MPUMEpPE XJIopa
(B3aMMOJICHCTBHE C METaUIaMH, HEMETaIaMH, IIeJI0UYaMu). XIOPOBOAOPOI.
Consanas KHcCJIorTa, XHMHUYCCKHE CBOﬁCTBa, MOJIYUYCHHUEC, TPUMCHCHHUC.
JeiicTBue XJIOpa M XJOPOBOJOPOJA HAa OpPraHu3M 4YeJjoBeKa. BakhHenmmue

XJIOPHUABI U UX HAXOXICHUC B IIPUPOJLC

2.2

OObmas xapakrepuctika 3meMeHToB VIA-rpynmnbsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue 1 pu3nueckue CBOMCTBa
MPOCTBIX BEIIECTB — KHUCIOpOAAa U Cepbl. AJUIOTPOMHbIE MOAUGUKALNN
KHUCTIOpOoJia U cepbl. XUMHUYECKHe CBOMcTBa cepbl. CepoBOIOPOA, CTPOSHHE,
busznueckue W XuMHueckue cBoMcTBa. OKCHABI Cepbl KaK MNpeICTaBUTENN
KHUCTIOTHBIX OKcHIOB. CepHasi KUCIOTa, (PU3MYecKue U XMMHYECKHUEe CBOMCTBA
(o0mIue Kak MpeacTaBUTENs Kilacca KHCIOT U crenuduueckue). XuMUYECKHe
peaxIym, JeKanye B OCHOBE MPOMBIIIICHHOTO CIOco0a MOJTYYEeHUsI CEPHOM
kucinoTel. [Ipumenenue. Comn cepHON KHCIIOTHI, KadeCTBEHHAs! PEaKIys Ha
cynbdar-noH. Haxoxmenue cepbl U €€ COeTUHEHN B IpUpoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KaloMIel Cpeabl COSAMHEHUSIMHU CEPbl (KUCIOTHBIE JTOMKIH,

3arps3HEHHE BO3yXa ¥ BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIECHUS

2.3

OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEHM OKHCICHUSA. A30T, paclpoCTpaHEHHE B
npupoze, pusnueckue u XuMuieckue cpoiictsa. KpyroBopot azora B mpupoe.
AmMMHMak, ero (Qu3MuecKue M XHUMHUYECKHE CBOMCTBA, TMOJIy4YE€HUE U
npumeHeHne. Coiau aMMOHUS, MX (pU3MYECKHMEe UM XHMHUYECKUE CBOICTBa,
npumeHeHue. KauecTBeHHast peakiius Ha MOHbl aMMOHMSL. A30THasI KUCIIOTa, €€
noJjiyuyeHue, pU3nyecKkue U XMMHUUeCKHe CBOMCcTBa (001I1e KaK IpecTaBUTeNs
KJacca KUCIOT M crnenuduyeckue). Vcnonap3oBaHue HUTPATOB M COJeH
aMMOHMSI B Ka4€CTBE MUHEPAJBHBIX YJ00peHuil. XUMHUYECKOe 3arps3HEeHHe
OKpYXarolle cpesibl COeINHEHUAMHU a30Ta (KUCIOTHBIE JOXKAH, 3arpsa3HEHHUE

BO3]1yXa, MOYBBI U BOJJOEMOB)

2.4

®ocdop, amnorponHsie Mogudukayu pochopa, huzndeckre 1 XUMUIECKUE
cBoiictBa. Oxcun dochopa(V) u dochopHast Kuciaora, ¢GU3UUYECKUE U
XMMHUYECKHE CBOWCTBa, mosydeHue. Mcmonb3oBanue ¢ocharoB B KayecTBe

MUHEPATBHBIX YI00pEHUI

2.5

O6mas xapaktepuctuka 3jJeMeHTOB |VA-rpynmbel. OcCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIE CTENEHH OKHUCICHHs. YTJIEpOJ, aUIOTPOITHBIC

Moau(puKaMy, pacupocTpaHeHHue B Ipupoje, (U3MYecKue W XUMHYECKHe




cBoricTBa. Ancopomus. KpyroBopot yriepoaa B mpupojae. OKCUibl yriaepoa,
uX (PU3MYECKHe W XUMUYCCKUE CBOWCTBA, JICHCTBUE HA YKUBBIC OPTAHU3MBI,
MOJTyYeHUE ¥ TPUMECHEHHE. DKOJIOTHIECKUE MPOOIEMBI, CBSI3aHHBIC C OKCHIIOM
yraepona(lV); rumore3a rinodanbHOTO TOTEIUICHUS KJIMMATa; MMapHUKOBBIN
addekr. YrompHas KHCIOTa U €€ CONMM, WX (PUINYCCKUE M XUMHYCCKHE
CBOICTBa, MONy4YeHHE U MpuMeHeHne. KadecTBeHHasi peakiusi Ha kapOoHaT-
noHbl. Mcnonb30Banne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEIILCKOM XO3SIUCTBE

2.6

HepBOHaqaanHe IIOHATHS 00 OpraHN4YCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, OTHJICH, AlCTWICH, I3TAaHOJ, TIIHMOCPUH, YKCYCHasd
KI/ICJ'IOTa). Hx coctaB M XMMHYECKOE CTPOCHHUC. ITonsTHe 0 OHMOJOTMYECKH
BAXXHBIX BCHICCTBAX: XHUpaX, 6eJ'IKaX, Yri€BoJgax — WM HUX POJHU B KHU3HU
YCJIOBCKaA. MaTCpI/IaJ'H)HOC CANHCTBO OPraHU4Y€CKUX U HCEOPTaHUYCCKUX

COoeIUHEHNN

2.7

Kpemuwmii, ero ¢usnveckne W XUMHUYECKHE CBOWCTBA, IIOJyUYeHHE U
npumenenne. CoenuHeHUs] KpeMHUs B npupoje. OOmme mpencraBieHus: 00
okcuze kpemuus(1V) u kpemuueBoit kuciore. CUIMKaAThI, UX HUCIIOJIb30BAHNE
B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH. BakHeillme cTpouTenbHbIe
MaTepHualibl: KepaMHKa, CTEKJIO, LIEMEHT, OeTOH, jkene300eToH. [IpoGiemsl
0€3011aCHOr0 HMCIOJIb30BAaHUs CTPOUTEIBHBIX MAaTEpPHaJIOB B IMOBCEIHEBHOMH

KHN3HHU

2.8

XUMHUECKUI SKCIEPUMEHT: M3ydyeHHe 00pa3loB HEOPraHWYECKHX BEILIECTB,
CBOMCTB COJISHOM KHCJIOTHI; IPOBEJICHNE KAYECTBEHHBIX PEaKUA Ha XJIOPUL-
MOHbI M HaOJIOZEHHE MPHU3HAKOB HUX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢uznyeckre 1 XUMUYECKHE CBOWCTBA rajOr€HOB M UX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHANIOB); O3HAKOMJIEHHE C OOpas3lamMH XJOpPHUAOB
(raoreHuI0B); O3HAKOMJICHHE C O0pa3laMu cepbl U €€ COeIUHEHUSIMU
(BO3MOKHO HCTIOJIb30BaHUE BHCOMATEpUANIOB); HAOIIOIACHUE TIpolecca
o0yriMBaHus caxapa IMoJ JIeHCTBUEM KOHIEHTPHUPOBAHHOM CEPHOW KUCIIOTHI;
U3yueHHe XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOI KUCIIOTHI, IPOBEACHUE
KayeCTBEHHON peakIuu Ha Ccyib(paT-uoH W HaOJoJeHHe MNpu3HaKa eé
HPOTEKAHUs; O3HAKOMJICHHE ¢ (PU3HMUECKUMHU CBOIICTBaMU a30Ta, (hocdopa 1 ux
COEMHEHUN (BO3MOXKHO MCIIOJIb30BaHME BHJIEOMAaTEpUaoB), oOpa3lamu
a30THBIX U (HochHOpHBIX yI0OpeHHUit; MoydeHHE, COOUpaHKe, pacliO3HABaHKE
Y U3y4YCHHE CBOMCTB aMMHAKa; MPOBEJCHNE KAUYECTBEHHBIX PEAKLUI HAa MOH

aMmMoHMSIT U (ochaT-MOH M H3yuyEHUE TMPU3HAKOB HX MPOTEKaAHUS,




B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO0 (BO3MOKHO
UCIIOJIb30BAaHUE BHIEOMATEPUAJIOB); M3YYEHHE MOJEIEeN KpUCTAIITUMYECKUX
pemi€Tok anmasza, rpaduta, (QyuiepeHa; O3HAKOMJIEHHE C IPOLIECCOM
aJ1copOIMK PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a; MOJyuyeHHe, COOMpaHue, paclio3HaBaHUE W M3yUEHHE CBOWCTB
YIJIIEKUCIIOTO Ta3a; MpOBEJECHHE KayeCTBEHHBIX pEaKIMid Ha KapOoHAT- H
CUJIMKAT-UOHBl U M3y4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHHE C
IPONYKIHMEH CUJIMKATHOW NPOMBIIIJIEHHOCTH; PEILICHUE DKCIIEPUMEHTAIbHBIX

3aj7a4 1o TeMe «BakHeilme HeMeTalluIbl U UX COSTUHCHUSY

MeTamisl ¥ UX COCOAMHCHUA

3.1

OOmas XxapakTepucTUKa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nosoxeHus B llepuogudeckoil cucrteMe XUMHUYECKHMX 3remeHToB JI.M.
Menneneesa u ctpoenus atomoB. CTpoeHHe MeTamuoB. Metamindeckas CBsI3b
U METAJJIMYECKass KpHUCTANIMYeCcKass pEmETKa. OIEKTPOXUMHUYECKUN Pl

HaIPSHKEHUH METaJUIOB

3.2

OusznuecKkue U XMMUYEeCKHe CBOWCTBA MeTayIoB. O0I1e criocoObl MOTyYeHUS
MeTauioB. [ToHATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3uu. CriaBsl (CTajb, Yyr'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE

B 6LITy " MIPOMBIIIJICHHOCTH

3.3

[enouynsle MeTaybl: MoNiokeHue B Ilepuoandeckoll cucteMe XUMHUYECKHX
snemeHTOB [[.. MenpeneeBa; CTpoeHUE UX aTOMOB; HAXOXIECHHUE B MPUPOJIE.
®dusnueckue 1 XUMHIECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kayus ). OKCUIbI
U TUAPOKCHIbI HATpUA W KaJus. HpI/IMeHeHI/Ie ISJIOYHBIX MECTAJIJIOB U HUX

COoeIUHEHNN

3.4

IMenouno3eMenbHBIE METAZIBI MarHuii M KalbllMii: IIOJIOXKCHHE B
[lepnognueckoit cucremMe xumuueckux dieMmeHtoB J[.MI. Menneneesa;
CTPOEHUE MX aTOMOB; HaxO0XKJIE€HUE B npupoje. PU3NYECKUe U XUMHUYECKUE
CBOMCTBA MarHusi M KaJbliugd. BakHeWIne COCIUHECHHS Kbl (OKCHUI,

TUAPOKCHU, con). JKECTKOCTH BOJBI M CIOCOOBI €€ yCTpaHeHUs

3.5

AmromuHuit: nonoxkenue B [lepromudeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J . MenneneeBa; CTpOEHUE aTOMa; HaXOXKAEHUE B mpupone. Pusnyeckue u
XUMHYECKHE CBOKMCTBa amoMUHUA. AMOTepHBIE CBOMCTBA OKCHIA U

TUAPOKCHIA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucteMe XuMmudeckux anementon J1.1.

MeHnneneeBa; CTpOeHHE aToMa; HaxoxkJeHHe B mpupone. dusmdeckue u




XUMHUYECKHE CBOMCTBA jkene3a. OKcuabl, TUAPOKCUIbl U coiu skenesa(ll) u

xene3a(lll), ux cocra, cBOMCTBA U MOTyUYeHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMi METAJIJIOB H CIIJIABOB,
uX (U3NYECKUMHU CBOMCTBAMH;, M3YUYCHHE PE3yIhTaTOB KOPPO3UU METAIIOB
(BO3MOXHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAJIOB), 0COOCHHOCTEN
B3aUMOJICHCTBUSL OKCHJA Kalblldd U HATpUs C BOAOW (BO3MOXHO
HCIIONIb30BAaHUE BHUJICOMATEPUAJIOB); MCCIIEOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpPeHHsl Kelle3a B KHCIOpoje (BO3MOXHO HCIIOJNb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHHsI KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kamelus, amoMuaus, nuaka, sxenesa(ll) u xenesa(lll), mexu(ll);
Ha0II0/IeHUE U OMMCAaHKE MPOLIECCOB OKpAIIMBAaHUS [IAMEHH HOHAMH HaTpPHS,
Kamus W Kadblus  (BO3MOXHO — HCMOJBb30BaHHE  BHAEOMATEpUAIIOB);
uccae0BaHue aM(OTEPHBIX CBOMCTB THIPOKCHUIA ATIOMUHHUS U THIPOKCHIA
[IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime MeTamibl

N UX COCOUHCHUS)

XuUMUs ¥ OKpyXKarolas cpeaa

4.1

Hosrie MaTepuajibl U TCXHOJIOTUH. BemecTBa u MaTepualibl B MOBCEIHEBHOM
JKU3HH YeJIoBeKa. XUMHS U 310POBBE. be3omacHoe ncnoib30BaHNEe BELISCTB U
XUMHNYCCKUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmomMouib nNpu XUMHUYICCKUX OXKOIraX U

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOHM  TPAMOTHOCTH.  XUMHUYECKOE  3arpsA3HCHHUE
okpy>xarormieit cpeast [TJIK. Posb XumMuu B penieHur 3KOJIOTHYECKUX MPOOIIEM.
[TpuposiHble MCTOYHMKHU YTJIEBOJOPOAOB (yroiyib, NMPUPOAHBIN Ta3, HEPTH),

MPOJIYKTHI UX MEePePabOTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

4.3

XUMHUECKUH SKCIEPUMEHT: H3yUeHHE 00pa3I[0B MaTEPHAIOB (CTEKIIO, CTIaBbI

METaJJIOB, ITOJINMEPHBIE MAaTEPUAJIb)




INPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
INPOI'PAMMBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NnpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

1

Hpe,I[CTaBJ'IeHI/Ie:

11

0 T03HABA€MOCTH SBJICHUN NPUPOJbI, TOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JIaCTU COBPEMEHHOTO
€CTeCTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl M MPaKTH4YECKOU
NESTEbHOCTH 4YeJIOBEKa B YCJOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IIOHUMAaHHEC MECTa XUMUU CPCAU APYTHUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAIIBHBIX U
TCOPCTUUCCKUX MCETOJAaX HMCCICAOBAHUA BCIICCTB W HN3YUYCHUSA
XUMHNYCCKUX peaKum"I; YMCHHUC HCHOJB30BAaThb MOJACIMA  IJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCUOHATBHON NEATSILHOCTH, CBSI3aHHBIX C XHMMHUCH
Y COBPEMECHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTIIKEHHSIX
XUMHAYECKOW HAayKH, YTO MO3BOJHUT OOYYAIONIMMCS paccMaTpHBaTh
XUMUI0 Kak cdepy cBoed Oyaymieir  mpodeccruoHaTbHOU
NEeSITETPHOCTH W CHENaTh OCO3HAHHBIM BBHIOOD XUMHH Kak
npoUILHOrO mMpeaMeTa MPU TEpexojie Ha YPOBEHb CPETHETO

o01ero o6pa3oBaHus

Bianenne cucreMod XMMHYECKMX 3HAaHMM M YMEHHE IIPUMEHSATH

CUCTCMY XUMHUUYCCKHX 3H21HI/II>1, KOTOpasd BKIOYACT:

2.1

BAXKHEUIINE XUMHUYECKHE MOHITHUI. XHUMHUYECKHU DJICMCHT, aToOM,
MOJIEKYJIa, BEIIECTBO, POCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHASI CMECh, OTHOCHTEIIbHBIC aTOMHAasi U MOJICKYJISIpHAsS
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJSPHBINA
00BEM, OKCH, KHCIIOTa, OCHOBaHHUE, COJIb (CPEmHsIs), XMMHUYECKas
peaknusi, peaKIi COCTUHEHHS, PEaKIMU PA3JIOKCHUS, PEaKIHH
3aMelIeHus], peakiuy OOMeHa, TeruioBor 3(deKT peakuuu, 3K30- U
SHIOTEPMHUUECKHIE PEaKIMU, PACTBOP, MACCOBAS JIOJISI XHMUYECKOTO

OJICMCHTAa B  COCAUMHCHUHM, MaACCOBasA O0Jd HW  HIPOLUCHTHAsA




KOHIICHTpaIMs BELIECTBA B pACTBOPE, IAPO ATOMA, SJIEKTPOHHBIN CIIOU
aToMa, aTOMHas OpOMTalb, paJuyC aTOMa, BaJEHTHOCTb, CTEHEHb
OKHCJICHUSI, XUMUYECKAas CBSA3b, AJIEKTPOOTPHUIATETLHOCTD, TOJISIPHAS
W HENOJsIpHAsh KOBaJCHTHas CBS3b, MOHHAS CBsI3b, METAJUIMYECKas
CBSI3b, KPUCTAJUIMYECKAS peHIETKA (aTOMHAs, MIOHHASI, METAJUTHYECKas,
MOJIEKYJISIpHAsl), UOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs AUCCOLMAIMS, PEaKIUd HMOHHOTO OOMeEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU,  OKUCIHUTEIb U
BOCCTAaHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJICHHUE, AIJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pPEeaKIvHy,
CKOpPOCTh XUMHYECKOW peakuuu, karanuzatop, I[IJIK, koppo3sus

METaJIII0B, CIIJIaBbI

2.2

2.3

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAHEHHsI MAacChl,
nepuoanueckuii 3akoH JI.M. MeHneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOrazpo

TEOPUM  XUMHUHU:  aTOMHO-MOJICKYJISIDHAas ~ TEOpHs,  TEOpHs

3JIEKTPOJUTUYECKON AUCCOLUALIUU

Bnagenue ocHOBaMH XMMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIIECH:

3.1

YMEHHE TMPAaBWIBHO HCIIOJNB30BaTh M3yYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHCIE MUHEpalbHbIC yTOOpEHUs, METaJUTbl U
CIUIaBbI, TIPOIYKTHI  IMEpPepabOTKH  MPHPOJHBIX  HCTOYHHUKOB
YTIIEBOJIOPOOB (YTJIsl, MPUPOIHOTO Ta3a, HehTH) B OBITY, CETHCKOM
XOSﬂfICTBe, Ha TIIPOMU3BOACTBC MW IIOHMMAHUC 3HAYCHUSA KHUPOB,
OENmKOB,  YIJIEBOJOB JUII  OpraHM3Ma  4YeJOBeKa;  yMEHHE
MIPOTrHO3UPOBATH BJIMAHUC BCIICCTB U XMMHYCCKUX IIPOLCCCOB Ha

OpraHM3M YeJOBEKa U OKPYKAIOUIYIO IPUPOIHYIO CPEIy

3.2

YMCHUC HUHTCIPUPOBATE XUMHUUYCCKUC 3HAHUSA CO 3HAHUAMU APYIUX

y4eOHBIX IPEIMETOB

3.3

HaJIM4Ke OMbITa paboThl C PA3IMYHBIMU UCTOUHUKAMU UH(POPMALIUU
0 XUMHUM (Hay4Has M Hay4YHO-TIOMYJISIpHas JIUTEepaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATH I/IH(bepMaHI/IIO 0 BCUICCTBAX, HUX
IpeBpallICHUAX n MMPAaKTUYICCKOM IMPUMCHCHUHA n YMCHHUC

HCHOJb30BaTh €€ AJI pCIICHUA yq€6HO-H03HaBaTGHLHBIX 3aga4d




BJ'Ia)IeHI/IC OCHOBaMH ITOHATHIHOI'O arrmapara U CHUMBOJIMYECKOT'O

A3bIKa XUMHHN OJI1 COCTAaBJICHUA q)OpMy.]'I HCOPTraHNYCCKUX BCUICCTB,

4 YpaBHEHUM XHMMHYECKHX PpEAKIHM; OCHOBAMU  XHMHYECKOU
HomeHknatypsl (IUPAC u TpuBnanbHoif)
YMeHue oOBSICHITh CBS3b MOJOXKEHUS deMenTa B [lepuoamueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB

5 XUMHUYECKHX DJEMEHTOB (CocTaB | 3apsj sapa, oOIee YHuciIo
3JICKTPOHOB), PACIPEICICHHUEM JJICKTPOHOB IO JHEPreTUYCCKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOIOB, KaJUs U KaIbLIUA
[IpencraBnenne o0  MEPUOAMYECKON  3aBHCUMOCTH  CBOMCTB
XUMUYECKHUX JIEMEHTOB (Paguyc aToMa, JIEKTPOOTPULIATEIILHOCTH),

6 MPOCTBHIX M CJIOXKHBIX BEIIECTB OT TIOJOXKEHUSI DSJIEMEHTOB B
[Tepuoanueckoit cucteme (B MalbIX TMepuUoAax © TJIABHBIX
MOATPYNIAaXxX) U AJIEKTPOHHOT'O CTPOCHHSI aTOMa

7 Ymenue kinaccupupoBarh:

7.1 XUMUYECKHE IIEMECHTBI

7.2 HEOpraHMYECKHEe BElIeCcTBa

7.3 XUMUYECKHUE PEaAKITIH

8 YMeHue onpeaensiTh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHUYECKHUX AJIEMEHTOB, 3apsi

' HOHA

8.2 BUJ XMMHYECKON CBSI3M W THIl KPUCTAIIMYECKOW CTPYKTYpHI B

' COCIMHCHUAX

8.3 XapakTep cpe/ibl B BOAHBIX pacTBOpPaxX BelIECTB (KUCIOT, OCHOBAHUM )

8.4 OKHCJINTENIh 1 BOCCTAHOBUTEID

9 YMeHne xapakTepru3oBaTh PU3NUECKUE M XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOA, TrpaduT, aimas,

9.1 KpeMHHH, a30T, ¢docdop, cepa, XJOp, HATPHUMA, Kalauii, MarHui,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJI€ WX BOJHBIX PacTBOPOB (Boja,

9.9 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJAOPOA, OKCHUIBI M THUIPOKCHUIBI

metaoB |I-llA rpynn, amromunus, meau (1), nunka, xenesa (Il u

I11), okcunst yraepona (11 u V), kpemuus (1V), azora u dpochopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a30TuUCTas, a30THa,

(dbocdopHas, yroapHas, KpeMHHAEBAsE KHCIIOTA U X COJIH)

MPOTHO3UPOBATh M  XapaKTepu30BaTh CBOMCTBA BEILIECTB B

3aBUCHMMOCTHU OT UX COCTaBa WU CTPOCHUA, NTPUMCHCHUC BCUICCTB B

%3 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTEKAHUS
XUMHYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue cocTaBiIsTh MOJICKYIISIPHbIC U HOHHBIC YpaBHEHUS PEaKLnH,
B TOM YHCIIE!
10.1 peakIiit HFOHHOTO OOMeHa
10.2 OKHCJIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIONIUX XUMHYECKHAE CBOWCTBA HM3YUYEHHBIX KIIACCOB
' (TpyrmiIn) HEOPraHUYECKUX BELIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEX]ly HUMU
11 YMeHue BEIYUCIATD (MIPOBOJUTH PacUEThI):
111 OTHOCHUTENIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMUYECKOT0 JIEMEHTa B COSTUHECHUH
11.2 MAacCCOBYIO JIOJIO BENIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €TI0 MacCy, OOBEM Ta30B
114 M0 YPaBHCHHSM XUMHYECKHX PEaKIUd W HaXOJUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MAcCy PeareHTOB WJIH MPOYKTOB PEaKIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJJaMH  HAy4YHOro TO3HaHHs (HaOmoJeHue,
121 H3MEpeHue, SKCIIEPUMEHT, MOJICITUPOBAaHUE) IPU U3YUYECHUH BEIIECTB
' U XUMHYECKHX SIBIICHUH; yMeHHE CQOpMYIHpOBaTh NpodiieMy U
MIPEJIOKUTh MMYTH €€ peIIeHUs
199 Oe3omacHoil pabOThl C XMMHYECKHUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCy10M 1 JTabOpaTOpHBIM 000PYA0BAaHUEM
MpaBUIAMHA 6e301acHoOro oOparmieHus c BEIIECTBAMH,
WCIIOJIb3YEMBIMH B TIOBCETHEBHOM KU3HU, MMPABUIAMH TIOBEJICHUS B
123 LEesIX cOepe)eHUs 3M0POBbSl U OKPYXKAIOMIEH MPUPOIHON CpPEeIbl;

IIOHUMAaHHEC Bpcaa (OHaCHOCTI/I) BO3JICHCTBHS Ha JKUBBIC OpTraHU3MBbI
OHpG)ICJ'IéHHBIX BCIICCTB, croco0oB YMCHBIICHUSA u

OpeaAOTBPALICHUA UX BPCIAHOI'O BO3ICHCTBUSA




13

Hammuane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUC n OIIMCaHUuEC (1)I/I3I/I‘-IGCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHUC C (bI/ISI/I‘ICCKI/IMI/I U XUMHUYCCKHUMU ABJICHUSIMU, OIIBITHI,

MJUTFOCTPUPYIOLIKE TPU3HAKU IIPOTEKaHUS XUMUUECKUX PEaKUi

13.2

HU3YUYCHUC CII0CO00B pasaciCHUA cMmecen

13.3

MOJyuYeHUE KHUCIOPOJa M HU3YYCHHE €ro CBOMCTB; IOJIy4eHUE
BOZIOPOJIa U M3YYEHHE €TO CBOWCTB; MOIy4YeHHE YTJIEKHCIIOro ra3a 1
M3y4YeHHE €ro CBOWCTB; MOJyYe€HHE aMMHaKa W H3yUYeHHE ero

CBOMCTB

134

MIPUTOTOBJIEHUE PACTBOPOB C OINpPEAECIEHHOW MACCOBOM J10JeH

pacTBOPEHHOTO BELIECTBA

13.5

NIPUMEHEHUE  MHAMKATOpOB  (JlakMyca,  METWIOpaHXa U
(beHondTanenna) A ONpeaesIeHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U IIeJI04Yei

13.6

UCCIICZIOBAHUE M ONHMCAHWE CBOWCTB HEOPraHMYECKUX BEILECTB
pa3IMYHbBIX KJIACCOB; U3yYEHHE B3aUMOJICHCTBUS KUCIIOT C METAJUIAMU,
OKCHJIaMH  METaJJIOB,  pPacTBOPHUMBIMH U  HEPAaCTBOPHUMBIMH
OCHOBAHMSIMH, COJIIMM; IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOr0 MeTajula JpYrMM M3 pPacTBOpa COJIH;
uccieoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHIIOB ATIOMUHUS H

IMMHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHBIC KJIACChHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘~IeCKa$I
JUcCCcouanus, «Bakneinne HeMeTallIbl U HUX COCAUHCHUA»,

«BakHe1me MeTauIbl U UX COCTUHCHUI

13.8

14

XUMHUYECKHE  DKCIEPUMEHTHI,  WIIIOCTPUPYIOIINE  MPU3HAKU
NPOTEKAaHUs PEeaKIMii HOHHOTO OOMEHa; KaYeCTBEHHBIC PEaKIui Ha
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HMOHBI: XJIOPHUI-, OPOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHBI,
TUIPOKCHUI-HOHBI, KATHOHBI aMMOHUS, MarHUs, KaJIbITUs, A TFOMUHUS,

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

YMmenue:




MPEICTaBIATh PE3yJbTaThl O3KCIEpUMEHTa B (opMe BBHIBOJOB,

141 JI0KAa3aTeNbCTB, IPa@UKOB M TAaOJUI] U BBISIBIATH SMIHUPHUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIMBAaTh  CBSI3M  MEXAYy  peaJlbHO  HaOII0aeMbIMU
14.2 XMMHUYECKMMH SIBIICHUSIMH M TIPOLIECCAMHU, TNPOUCXOASIIUMU B

MaKpo- U MUKPOMHpPE, 0OBACHATH IPUYHMHBI MHOTO00pa3Hs BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 371€eMeHT COIePKAHMS

1

HepBOHa‘IaHBHHC XHUMHUYCCKHEC ITOHATUA

11

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XHUMHYECKHX

9JICMCHTOB. HpOCTbIG 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckass Qopmyna. BaleHTHOCTb aTOMOB XUMHUYECKHUX HIIEMEHTOB.

CreneHb OKUCICHUA

1.4

3aKkOH ITOCTOSIHCTBA COCTaBa BCHICCTB. OTtHocuTeNbHAsT aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJIAApHAasd Macca. Maccosas J0JIs1 XUMHYCCKOI'o 3JICMCHTA

B COCAMHCHHUN

1.5

1.6

KonuyectBo BemectBa. Moabs. Momsipaas Macca. MomsipHbIii 00BEM Ta30B.
Bzanmocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAWHUIL BECOICCTBA

OU3NYECKUE U XUMUYECKUE SBJIICHUS. XUMUUYECKas PEAKIUs U €€ MPU3HAKHU.

3aKOH COXpAaHEHUS MACChI BEIIECTB. XUMHUECKHE YPAaBHEHUS

HepI/IO,Z[I/I‘{CCKI/Iﬁ 3aKOH H HCpI/IO,Z[I/I‘{CCKaSI CHUCTEMA XHMMHUYCCKHUX JSJIECMCHTOB

J.1. Menneneesa. CTpoeHue aTOMOB

2.1

[lepuognueckuit 3akoH. Ilepuoanueckas cucteMa XHUMHUYECKHUX SJIEMEHTOB
JA.N. MenneneeBa. Ileproapl u rpynmbl. @U3HYECKHN CMBICIT TOPSIAKOBOIO

HOMEpa, HOMEPOB MepHo/ia U IPYIIIbI AJIEMEHTa

2.2

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XMMHUYECKHUX 3IIEMEHTOB

ITepnonnueckoii cucremsl 1.11. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
IIEPUOJOB, Kajus, Kaiuplus (paguyca aTOMOB, 3JIEKTPOOTPULATEIbHOCTH,
METAJUNIMYECKUX M HEMETaJNINYECKUX CBOMCTB) M HX COEIMHEHHUH B
COOTBETCTBUHM C IIOJIOKEHHEM DJJeMEHTOB B Ilepuoauueckoil cucreme Hu

CTPOCHHUEM HUX aTOMOB

CrtpoeHue BemecTa

3.1

Xumuueckasi CBsizb. KoBaneHTHas (MOJsipHAs ¥ HEMOJISIPHAs))  CBA3b.
DNeKTpOOTPULIATEILHOCTh ~ XMUMHYECKUX  JJIeMEHTOB. oHHast  CBs3b.

Meramnueckas CBI3b




3.2

Tunsl KpucTaUIMYECKUX PEMETOK (aToMHasl, WOHHAs, MeTaJlJIM4ecKas),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKH U BUIA

XUMHUYECKON CBA3U

Baxwuelie npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemeramibl U ux

COCAMHCHUA. MeTamsl 1 ux COCIUHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpazyromue: OCHOBHBIE, KHUCIIOTHBIC, amdoTepHbIe) u
Hecoseo0pa3yrolue; OCHOBaHHM (IMIEIOYM M HEPACTBOPHMBIC OCHOBAHMS);
KHUCJIOT (KUCIIOpOJICOMEpKAIUE W  OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJIeH (CPETHUX U KHUCIIBIX)

4.2

®Ou3nyueckue W XHMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-HEMCTAJIJIOB!:

BOJIOPO/Ia, XJIOpa, KHCIOpOa, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUs

4.3

duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTBHIX BEIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:, KaJIusd, Marovisd U KaJblus, aJIJIOMUHUSA, KEJIC3A. 3J’I€KTpOXI/IMI/IquKI/H\/II

PsL HAIIPSKEHUN METaJIOB

4.4

du3nyeckue 1 XMMUYECKHE CBOMCTBA BOOOPOAHBIX COC€AUHEHUI HEMETAJIJIOB:

XJIOpOBOAOpOAa, CEpOBOAOPOAA, AMMHAKA

4.5

dusryecKue U XUMHUYCCKHE CBOMCTBA OKCHIOB HemeTamtoB: cepol (1V, VI),
asorta(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). ITonyuenune

OKCHJO0B HEMETAJIJIOB

4.6

Xumnyeckue cpoiictBa okcunoB: MetayuioB |A—-IIIA rpynn, unnka, menu(ll) u

xene3a(ll, 111). TlonydeHnue OKCHIOB METAILIIOB

4.7

XuUMHUYECKHEe CBOMCTBA OCHOBAaHUH M aM()OTEPHBIX THAPOKCUIOB (HA MIpUMEpE
TUAPOKCUIOB aJTIOMHUHHMS, Kene3a, IuHKa). [lomydyeHue ocHOBaHM U

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOmre XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOIHOM,
CEpPHHUCTOM, CEPHOM, a30THOM, (hochopHON, KpeMHUEBOH, yrodbHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.

[Tonydyenue KuciaoT

4.9

OO6mme XuMHUYECKHE CBOMCTBA cpenHux cojied. [lomyduenue coneit

4.10

[Tonyuyenue, coOupaHue, pacro3HaBaHHUE BOAOPOJAA, KHCIIOPOJaa, aMMHAKa,

YIJIEKHUCIIOTO ra3a B 1abopaTopuu

411

[Tonyyenne ammHuaka, CEpHOI M a30THOM KUCIOT B IPOMBIIIICHHOCTH. O01mune

CIIOCOOBI TOJIYUCHUA MCTAJIJIOB




4.12

I'emernmueckas cBsI3b MCXKIY KilaCCaMM HECOPTaHNUYCCKUX COGI[I/IHCHI/Iﬁ

XHUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHIeCKuX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo

W3MEHEHHIO CTEIICHEH OKUCIICHHUS XUMHUYECKUX JJIEMEHTOB

5.2

TennoBoil »¢pdexT XUMHYECKOW peakiH, TePMOXMMUYECKHE YpaBHEHUS.

DK30- 1 OQHAOTCPMUYCCKUEC PCAKIINHU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

53

OKHCANTEIFHOBOCCTAHOBUTENBHBIE peakiuy. OKHCIUTENN U BOCCTAHOBUTEIH.
[Ipouecchl  OKHCIEHHST W BOCCTAaHOBJEHHUS.  OJEKTPOHHBIM  OanaHc

OKHCIIUTEIIbHOBOCCTAHOBHUTEIIFHOM pc€akuuu

5.4

Teopust JIEKTPOTUTHUECKON qucconranui. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI

1 HEOJICKTPOJIUTHI. CunbHbIE U cIa0bIe SJICKTPOJIMTEI. CrerneHb JUucconanmuu

5.5

Peakiun noHHOro oOMeHa. YCIIOBHS MPOTEKAaHUS peakUuil HOHHOro oOMeHa,

ITIOJIHBIC U COKpaH_IéHHLIG HWOHHBIC YpPaBHCHUSA peaKI_[I/Iﬁ

XUMHS 1 OKpY>Karolas cpefa

6.1

6.2

BCIHCCTBa u MaTtc€pualibl B HOBCGHHGBHOﬁ JKM3HHU dYelioBeKka. be3omacHoe
HUCIIOJIB30BaHHUEC BCIICCTB H XHMHUYCCKHX peaKHHfI B na60paTopI/H/1 n 6BITy.

HepBaﬂ IMOMOIIB IMPU XUMHUYCCKUX OXKOrax U OTpaBJICHUAX

XUMHUYECKOE 3arpsi3HEHHE OKpYyKalomed cpenbl (KUCIOTHBIC —JIOXKIH,
3arps3HEHUE TIOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS
[IpenenbHas nomyctumasi koHuentpamus semectB (I1/IK). Pomnp xumuu B
peIICHNH HKOJIOTHYECKUX MpodieM. YCHlleHHe MapHUKOBOIO H(QeKTa,

paspymeHnuc 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSTMHEHUN B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEIhCKOM Xo3siicTBe. [IpuMeneHue
METAJUIOB M CIUIAaBOB (CTallb, YYTyH, MIOPAJIOMHHHK, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coenHeHH. [IoHATHE 0 KOPPO3UU METAIIJIOB, OCHOBHBIE

CIOCOOBI 3aLIUTHI X OT KOPPO3UU

6.4

[IpuposHble HCTOYHUKH YTIEBOJIOPOAOB (Yrojb, MPUPOAHBIN ra3, HE(Tb),

MPOAYKTHI UX NiepepaboTku (O€H3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

[lepBoHayaIbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHUSIX
yriaepoza (MeTaH, 3TaH, TUJIEH, alleTUIIEH, 3TaHOJI, TTIMLIEPHUH, YKCYCHAasl KUCIIOTA).
[onsiTue 0 GUOJOrMUECKH BaXKHBIX BEILIECTBAX: XKUPAX, OCIKaxX, YIIeBOJaX — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuérter:

7.1 o hopMysiaM XUMHUYECKUX COCTMHEHUI
7.2 Macchbl (MaccoBOi) 10JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






