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ITIOACHUTEJ/IbHASA 3AIIMCKA

[TporpamMma 1o XMMHUM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHMs COCTaBIeHa Ha OCHOBE
TpeGoBaHUII K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTe/ibHOM IpOrpaMMbl OCHOBHOT'O
obrriero obpaszoranwus, mnpexactasieHHbIXx B PI'OC OO0, a Takke Ha OCHOBe (eepanbHOMN
paboueli MporpaMMbl BOCTIMTAaHUS U C YYETOM KOHLIETMY TIPeTofiaBaHus yueOHOro rpegmeTa
«XuMusi» B 00pa3oBaTebHBIX OpraHu3anusx Poccuiickoii @esieparium.

[lporpaMMa TO XWMUM [AéT TIpeACTaBleHWe O TIiensiX, o0Imiel crpareruyd oOydeHUs,
BOCITUTAHUSI W Pa3BUTHsI OOYUalOIIMXCs CpeACTBaMHM Y4eOHOTO TIpefMeTa, yCTaHaBIMBaeT
o0si3aTesibHOe TIpeIMETHOe Cojflep)KaHue, TpeJyCMaTpUBaeT pacripe/ieieHre ero To Kjaaccam |
CTPYKTYypHpOBaHHe 10 pa3jiesiaM U TeMaM MporpaMMebl 110 XUMUH, OIpefiesisieT KOMyeCTBeHHbIe
M KauyeCTBeHHbIe XapaKTepUCTUKU COZep)KaHusi, peKOMeHJyeMyI I10C/ieloBaTe/IbHOCTh
H3yueHUs] XUMHUM C YUETOM MEXIIPeJMeTHbIX U BHYTPUIIPEJMETHBIX CBsI3€H, JIOTUKU yueOHOTo
TrpoLiecca, BO3pacTHbIX 0CODEHHOCTel 00yJaroIuXcsl, Ompe/jesisieT BO3MOKHOCTU TpeMeTa JJist
peas3aluu TpeOOBaHUM K pe3y/ibTaTaM OCBOEHMsi OCHOBHOM 0Opa3oBaTe/ibHOM MpOrpamMMbl Ha
yPOBHe OCHOBHOTO 00111ero 06pa3oBaHus, a TakKe TpebOBaHMI K pe3y/bTaTaM 00yueHUss XUMUN
Ha YpOBHe IleJiell W3yueHWs TipegMeTa ¥ OCHOBHBIX BH/IOB y4eOHO-TI03HaBaTebHOMN
JlesiTe/IbHOCTH 00yuarolIierocsi o 0CBOEHUI0 yueOHOTO CO/lepyKaHusl.

3HaHWe XUMUU CTY>KAT OCHOBOMH /17151 (hOPMHUPOBAHMSI MUPOBO33PeHHsT 00yUaroIerocs, ero
Tripe/iCTaB/IeHUI O MaTepyaJbHOM e[JMHCTBE MUPa, BaXKHYIO POJIb UTPatoT (hopMUpyeMble XUMHUel
TIpe/ICTaB/IeHHsI O B3aUMOTIPEBPAI[eHUsIX YJHEPTHUU U 00 3BOJIIOLUH BEIeCTB B MPHUPO/IE, O MYTAX
peileHusi T700anbHBIX TPOOEM yCTOWYMBOIO PAa3BUTHS Ue/ioBeYeCTBA — ChIPbEBOW,
JHepreTUUeCcKOu, MUILeBOM 1 KOJIOTUYeCcKoi 6e30MacHOCTH, MpobJieM 37 paBoOXpaHeHusl.

N3yueHne XUMUU:

CTIOCOOCTBYeT peanu3aliid BO3MOXKHOCTEM /il caMopa3BUTHSL W (hopMHpOBaHUS
KYJ/IbTYPbl IMYHOCTH, eé 00111eit U pyHKI[MOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHPOBaHKE MBILIIEHUS] U TBOPUECKUX CIIOCOOHOCTEM 00yJaromuxcs,
HaBBIKOB WX  CaMOCTOSITeJIbHOW ~ yueOHOW  /1esiITe/IbHOCTH,  JKCIIePUMEHTabHbIX U
HCC/IeloBaTe/IbCKUX  YMeHUM, HeoOXOAMMBIX KaK B TIOBCeJHEBHOW JKM3HM, TaK U B
ripoeccroHaNbHOM /leATeTbHOCTH;

3HAaKOMHUT CO CrelUPUKONM HaydHOTO MBbIIIJIeHNs], 3aK/Ia/ibiIBaeT OCHOBBI L[€JIOCTHOTO
B3IJIsi/]a Ha eJUHCTBO MPUPO/bI 1 Ye/l0BeKa, SIB/SIeTCSl OTBETCTBEHHBIM 3Tarom B (OpMHPOBaHUU
€CTeCTBeHHO--HayUYHOH rPaMOTHOCTH 00YYarOIIUXCS;

criocoOCTBYeT (OPMHUPOBaHUIO LIEHHOCTHOTO OTHOILEHUSI K eCTeCTBeHHO--HayYHbIM
3HaHWSM, K TIpUpOJie, K UYe/lI0OBeKY, BHOCHT CBOW BK/JIafi B JKOJIOTUYeCKOe oOpa3oBaHue
00y4JaroIMXCsl.

[aHHbIe HaripaBjieHUss B 00yyeHWH XUMUU 00ecrieurBaroTCsi Crielid(UKON Cofep>KaHust
yueOHOTO TIpeZiMeTa, KOTODBIM SIBJISIETCS TIeJarOTUYeCKU aJanTHPOBAaHHBIM OTPaKeHUeM
0a30BOM HayKH XMMHH Ha OTpe/[e/IEHHOM JTarie e€ pa3BUTHSI.

Kypc xumMuM Ha ypoBHe OCHOBHOTO 00Iriero obpa3oBaHUsi OPMEHTHPOBAH Ha OCBOEHHE
00yJaroIUMHUCS CUCTEMBI TTe€PBOHAYAIBbHBIX TIOHATHIA XUMUH, OCHOB HEOPTaHWUYEeCKOW XUMHUU U
HEKOTOPBIX OT/e/bHbIX 3HAUMMBbIX TIOHSITUM OpraHnyeckKod XUMUM.

CTpyKTypa copep»kaHusi MPOrpaMmbl MO0 XUMUU C(OPMHUpPOBaHa Ha OCHOBE CHUCTEMHOIO
nojxoAa K eé msyuenuto. CofepskaHue CK/IaJblBaeTCsi U3 CHUCTEMbI TOHSATHUM O XMMHUECKOM
jjieMeHTe U BellleCTBe U CUCTeMbI TOHATHN O XUMHYecKod peakuuu. OO6e 3TH CHUCTeMbI



CTPYKTYPHO OpraHM30BaHbl M0 MPUHLIUITY I10C/Ie[0BaTe/IbHOIO Pa3BUTHSI 3HAHUM Ha OCHOBE
TeopeTHUeCKUX Tpe/ICTaB/IeHU Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIDHOTO YUeHHs KaK OCHOBBI BCEI'0 eCTeCTBO3HAHMS;

— Ilepuoguueckoro 3akoHa [I. 1. MeH/esieeBa KaK OCHOBHOI'O 3aKOHA XUMWH;

— y4eHUsI O CTPOEHUU aToMa U XUMUUEeCKOH CBSI3U;

— NpeJCTaBIeHUM 00 37IeKTPOTMTUYECKOU AUCCOLMALIMY BeIlleCTB B paCTBOpax.

TeopeTnyeckne 3HaHWsI pacCMaTPUBAIOTCS Ha OCHOBE SMIMPUYECKH TMOJIyUYEHHBIX W
OCMBIC/IEHHbIX ()aKTOB, pa3BUBAIOTCS TI0OC/Ie[0BATeIbHO OT OJHOTO YPOBHSI K [IPYyroMy,
BBIMOJ/HSASA (YHKLIMKA OOBSICHEHWUS M TPOTHO3UPOBAHUS CBOWMCTB, CTPOEHHMS] U BO3MOXXHOCTEH
MPaKTHUUeCKOro NpUMeHeHUs U T0J/TyueHUs1 U3yuyaeMbIX BeleCTB.

OcBoeHre TIPOTpaMMbl T0 XHUMUH CIOCOOCTBYeT (DOPMUPOBAHMIO TIPeJCTAaBIEHUs O
XUMHUECKOW COCTaBJIsIIOlell HaydyHOW KapTHHBI MHpa B JIOTMKe e€ CUCTeMHOW TPHUPOJRbI,
LIEHHOCTHOT'O OTHOIIIeHUsI K HAYYHOMY 3HaHHIO U MEeTOZ,aM MO03HaHUs B HayKe. V3yueHre XUMUH
MPOMCXOJUT C TIPUBJIEUEHWEM 3HAHUM W3 paHee U3yYeHHbIX YUeOHBIX IPeMETOB:
«OKpy»Karoiuii Mup», «brosnorus. 5—7 knaccei» U «Pu3nKa. 7 Kiaace».

[Mpu M3yyeHUU XUMUU MPOUCXOAUT OPMHUPOBaHKE 3HAHUI OCHOB XMMUUECKON HayKH Kak
00J1aCTH COBPEMEHHOTO eCTeCTBO3HAHMUSI, MPAKTUYECKOU /lesTeTbHOCTA UeioBeKa M KakK OJJHOTO
13 KOMIIOHEHTOB MHUPOBOM Ky/bTYpbI. 3ajjaua yueOHOro rpejMeTa COCTOUT B (hOpMUPOBaAHUU
CUCTEMbl XMMMUUECKUX 3HAaHUM — Ba)KHEWIIMX (DaKTOB, MOHSTUM, 3aKOHOB M TeOpPeTHUeCKUX
TIOJIOXKEHUWH, [TOCTYIMHBIX 0000L[eHnH MHPOBO33DEHUYECKOTO XapaKTepa, s3blka HayKu, B
npuoObIIeHnH K HayYHBIM MeTO/IaM TT03HaHUS TTPY U3YUeHUH Bell[eCTB U XUMHUUYeCKUX peaklvi, B
(GhopMHpOBAaHMM W pa3BUTHU T[I03HABaTeMbHBIX YMEHUH W WX TIPUMEHeHUd B yueOHO-
No3HaBaTeIbHOM U yueOHO-UCCIe/[0BaTeIbCKOM /lesTelIbHOCTH, OCBOEHHH TpaBu/l 6€301acHOro
oOpaliieHust C Bell[eCTBaMU B TIOBCEHEBHOM >KU3HHU.

[lpy W3yyeHMM XUMHUU Ha YPOBHE OCHOBHOTO 001jero oOpa3oBaHMsI Ba)KHOe 3HaueHHe
nipuobpesiy Takue 1ie/d, Kak:

— (hopMUpOBaHMEe WHTE/JIEKTYa/IbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJHUYECTBY, CaMOCTOSITEJIbHOMY TIDUHSTUIO peIIeHWid, CroCOOHOW afanTUpOBaThCsl K
ObICTPO MEHSIFOLLIUMCS YCIOBUSIM >KHU3HHU;

— HarpaB/IeHHOCTh OOyuUeHHWs Ha CUCTeMaThdeckoe TMpUOOIeHre O00yJyaroumxcs K
CaMOCTOSITE/IbHOW ~ T03HABaTeNbHOM  JledTeNlbHOCTH, HAy4yHbIM  MeToJaM  IT03HaHUS,
(hopMHUPYIOLUM MOTUBALIMIO U pa3BUTHe CITIOCOOHOCTeH K XUMUH;

— obecrieyeHne yC/IOBUM, CMOCOOCTBYIOUIMX TPUOOPETEHHIO OOYJYarOLMMKCS OIbITa
pa3HOO0Opa3HOU /eATeIbHOCTH, TIO3HAHWS U CaMOIIO3HAHMsl, K/TFOUEBBIX HABLIKOB (K/TFOUEBBIX
KOMITeTeHIU), UMEIOIIUX YHHBepcalbHOe 3HaueHUe [l Pa3/IMUHbIX BUOB JesiTeIbHOCTH;

— (opmupoBaHue 001iel PyHKLIHMOHATBHON U eCTeCTBeHHO-HayUHON IPaMOTHOCTH, B TOM
yncje yMeHUd OOBSICHSITh U OLIeHWBAaTh SIBJIEHWs OKDY’KaloIllero Mupa, UCIOJb3ysl 3HaHUS U
OTIBIT, TIOJIyUYeHHbIE TIPU W3yUYeHWM XWMWHM, TIPUMEHSITb WX TIpU pellleHnd mnpobieM B
TOBCEeIHEBHOM >KU3HU U TPYA0BOM /leATeTbHOCTH;

— (hopMupoBaHUe y 00yJarOLUXCsl TYMaHUCTUUECKUX OTHOIIeHWH, TTIOHUMaHUs 1[eHHOCTU
XUMUYEeCKUX 3HAHUU [ BBIPAaOOTKM 3KOJIOTUYECKH I1e/1Ieco00pa3HOro TIOBeJieHUst B OBITY U
TPYZIOBOM [IesiTeJTbHOCTU B LieJIsiX COXPAaHeHWs] CBOeTr0o 3/l0POBbsi U OKPY»Karollled MpUpOHON
cpefibl;

— pa3BUTHE MOTHBALUM K 00YUeHHI0, CTIOCOOHOCTEH K CAaMOKOHTPOJTFO ¥ CAMOBOCTIUTAHHUIO
Ha OCHOBe YyCBOeHHUsi 00llleyesioBeyecKMX LIEHHOCTeM, TOTOBHOCTM K OCO3HAaHHOMY BBIOODY
npodusIs U HarlpaB/IeHHOCTH JaibHelIero 00 yueHus.



OO011iee yKC/IO YacoB, OTBeAEHHBIX A/ U3yUeHUs] XUMUU Ha YPOBHE OCHOBHOTO 00IIero
obpa3oBanus, coctaBsieT 136 yacoB: B 8 Kimacce — 68 uacoB (2 yaca B HeiesTi0), B 9 Kiacce — 68
yacoB (2 yaca B HeZleJto).

COJEPXAHUE OBYYEHHUSA

8 KJIACC

ITepBoHaua/ibHbIe XHMHUECKHe TOHATUA

[lpeameTr xvmuu. Posib XMMUM B JKU3HM 4YesioBeKa. XUMHsI B CUCTeMe HayK. Tefma u
BeljecTBa. PuU3MUeCKHe CBOWMCTBA BelleCTB. ArperaTHoe COCTOsiHMe BellecTB. [loHsiTHe O
MeTO/laX TI03HaHUs B XMMUHU. UKcThie BerecTBa U cMec. CriocoObl pa3jziesieHust CMecei.

ATOMBI M MoOMeKy/nbl. XUMHYecKHe 3jieMeHTbl. CHUMBOJIBI XUMHUYECKUX 3/1eMEeHTOB.
[IpocTeie U C/10KHbIe BeljecTBa. ATOMHO-MOJIEKY/IIpHOe yUeHue.

Xumuyeckasi Qopmyna. BaneHTHOCTL aTOMOB XWMHUYECKHUX 3/IeMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHAsA aTOMHasi Macca. OTHOCUTe/TbHAsT MOJIEKY/ISIpHAast
Macca. MaccoBasi A0/1s1 XMMHUYeCcKOoro 37ieMeHTa B COe/JUHeHUH.

KoymuectBo BerjectBa. Mosb. MossipHass mMacca. B3anmocBsA3b KoiMuecTBa, MacChl U
yKC/la CTPYKTYPHBIX eIMHUL] BellecTBa. PacuéTel o (hopMynaM XMMHUUeCKUX COeJUHEHUM.

du3nyeckue U XUMHUUYeCKue sBjeHHs. XUMUuecKas peaklys U eé IpuU3HakKu. 3aKOoH
COXpaHeHHUs MacChl BellleCTB. XUMHUeCcKre ypaBHeHHUs. Knaccudukaiusi XMuMUYeCcKUx peakLyi
(coeauHeHMs, pa3/IoKeHHs, 3aMelleHus,, 0OMeHa).

Xumuueckuii 3kcnepumeHm:

3HAaKOMCTBO C XHMHUYeCKOW TIOCYZOM, TpaBWiaMy paboThl B jlabopaTOpyu U MpUEMaMU
obpareHust ¢ jsabopaTopHbIM 000pyJOBaHMEM, H3yueHHe U OmnucaHue (U3UYeCKUX CBOMCTB
00pasL[0B HeOpraHWUeCKUX BeleCcTB, HabmoeHre Gpu3ndyeckrx (Ti1aB/ieHrde BOCKa, TasHUe JIb/a,
pacTMpaHue caxapa B CTyIKe, KUTMIeHHWe M KOH/|eHCAlUsi BO/Ibl) U XUMUUeCKHX (FOpeHue CBeuH,
MPOKa/IMBaHKe MeJHOI MPOBOJIOKH, B3aUMO/IeHCTBHE MeJla C KMC/IOTOH) sIBJIeHUM, Hab rozeHue
W ONWcaHWe TIPU3HAKOB TIPOTEKaHWsi XWUMHWUECKUMX peakUuud (pa3/iokeHue caxapa,
B3aUMO/IeHiCTBHe CePHOM KUC/OThI C XJIOpUAOM Oapus, pasyiokeHue Tuapokcuzaa meau (II) mpu
HarpeBaHWY, B3auMO/IeHCTBUe Kese3a C pactBopoM comu menu (II), m3ydeHue crmocoboB
pa3fie/ieHUs1 CMeceil: C TIOMOIbI0 MarHuTa, (GUIbLTPOBAHWE, BbIMapUBaHWe, AUCTULISALUSA,
xpomarorpadusi, TIpOBeJleHHMe OUWUCTKM TIOBAapEHHON Co/d, Hab/mo/eHHe W OIHCaHue
pe3y/IbTaTOB TPOBeJeHUsl OIbITa, WIIIOCTPUPYIOLErO 3aKOH COXpaHEHWs] MacChbl, CO3/laHue
MoZesiei MoJieKys (11apoCTep>KHEeBBIX).

Ba)kHeiilue npejcTaBuTe/IM HEOPraHUUECKHUX BelleCTB

Bo3gyx — cmech rasos. CoctaB Bo3zayxa. Kuciopos — 3meMeHT M IpoCTOe BelecTBO.
HaxoxxzeHue Kuciopoza B pupojie, puanyeckue U XUMAYECKre CBOWMCTBA (peakLy rOpeHus).
Oxkcugpl. Ilpumenenue kucnopoga. CrocoObl TomyueHHsi KHCAopoja B JiabopaTtopuut |
MPOMBILIZIEHHOCTU. KpyroBopoT kuciopoga B rnpupoje. O30H — a/uioTpoIHasi Mogu(UKaLys
KHUCJIOpO/a.

TernnoBoii 3deKT XUMUUeCKOW peakiuM, TepPMOXUMHUeCKUe ypaBHEHUs, 35K30- WU
SH/IOTEPMUYECKHe peakUUW. TOMauMBO: yrosb M MeTaH. 3arpsi3HeHWe BO37yXa, YCU/IeHHe
napHUKoBoro 3¢ dekTa, pa3pyllieHre 030HOBOTO CJIOS.

Bozmopog, — »snemeHT M 1mpocToe BeljecTBO. HaxoxzaeHue Bozopoja B IIPUPOJE,
¢bu3nueckre ¥ XUMHAYECKHe CBOMCTBA, PUMeHeHHe, CIIoCo0bI MosTyueHusi. KUCIoThI U COJTH.

MornsipHbIii 00bEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.



dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputesnb. PacTBopbl. HaceijeHHble u
HeHaCbIeHHble pacTBOPbI. PacTBOPUMOCTh BelleCTB B Boje. MaccoBasi [0/s1 BellecTBa B
pacTtBope. XHMHYeCKre CBOWCTBa BOAbl. OCHOBaHMs. Ponb pacTBOpOB B MpUPOJE U B JKU3HU
yesioBeka. KpyroBopoT BoOAbl B mpupofe. 3arpsi3HeHue IpUPOJHBbIX BoZ. OxpaHa M OUYMCTKa
TIPUPOJHBIX BOJ,.

Knaccudukanusi HeopraHuueckux coefuHeHuil. Okcugpl. Knaccudukaiusi OKCHOB:
cosieobpa3sytoiiye (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIe) U Hecosieobpa3yroiife. HoMeHK/1aTypa
OKCHJ0B. dU3nueckrie U XUMHUYECKHe CBOMCTBA OKCUOB. [TosiyueHne oKCcuzoB.

OcHoBanus. Knaccudukaiyss OCHOBaHM: 116704 U HepacTBOPHMMbIe OCHOBaHWUS.
HomenknaTypa ocHoBaHul. ®usnueckre U XUMHUUYECKUe CBOWCTBa OCHOBaHUM. [losydyeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucior. Homenknarypa Kucinot. @usnyeckue U XMMUUECKHe
cBoiicTBa KMC/OT. Psaj aktuBHOCTU MeTasioB H. H. Beketosa. [TonyueHre KUcC/OT.

Comu. HomeHnknatypa coseri. du3nueckrve M XMMUYecKue CBOMCTBa cojieit. [TosmyueHue
coJieit.

['eHeTHUeCKasi CBA3b MEXXAY K/IaCCAMU HEOPTraHUYeCKUX COeVHeHUN.

Xumuueckuii 3kcnepumeHm:

KaueCTBEHHOe Orpejie/ieHre COZlep>KaHusi KMC/IopoJia B BO3/yxe, TloJydeHre, cobupaHue,
pacrio3HaBaHWe W W3y4yeHWe CBOWMCTB KHC/IOPOZQA, HaOJIfOZieHre B3aUMOJIEHCTBUSI BeIeCTB C
KHUCJIOPOZIOM U YCJIOBUSI BO3HUKHOBEHMS M TMpeKpallleHHsl TopeHusi (1oXkapa), 03HaKOMJIeHue C
oOpa3ijaMyd OKCH/JJOB U OMWCaHWe WX CBOMCTB, TOJyuyeHWe, coOWpaHHWe, paclio3HaBaHUWE U
M3yueHue CBOMCTB BOZoOpoAa (ropeHue), B3auMoJeucTBHe Bogopoaa ¢ okcugom Mmenu (II)
(BO3MOXKHO MCII0/Ib30BaHMe BH/leOMaTepuasioB), HabroeHe 0OpasLoB BeleCcTB KOJIMUeCTBOM
1 Monb, ucc/ienoBaHre OCOOEHHOCTEHM pacTBOPEHUS! BEIeCTB C pa3/IMYHON pacTBOPUMOCTEIO,
TIPUTOTOB/IEHWE PAacTBOPOB C ONpeJeJIEHHOM MacCOBOM [Oeld pacTBOPEHHOIO BellecTBa,
B3aMMO/IENCTBME BOJAbI C MeTa/ylaMd (HaTp¥eM W KajbLiieM) (BO3MOXKHO HCIIO/Ib30BaHKe
BHZIeOMaTepHaJioB), MCCIefoBaHHe 00pa3lioB HEOPraHWYeCKUX BEINeCTB Pa3/UYHbIX K/IaCCOB,
HaO/ro/leHre M3MeHeHUs] OKPacKd WHAWKAaTOPOB B PAacTBOpPAaX KUC/IOT U Le/iouel, M3ydeHHue
B3aumogerictBusi okcyga menud (II) ¢ pacTBopoM cepHOUM KHMC/IOTBI, KMC/IOT C MeTalJlaMH,
peaklui HeWTpa/jv3aliy, I[I0JlyueHue HepaCcTBOPHMMBIX OCHOBAHMM, BBITECHEHHE OZHOIO
MeTasljla PyruM U3 pacTBOpa COJIY, pelleHre SKCIepuMeHTa/lbHbIX 3a/jay 110 TeMe «BakHelme
KJ/1aCChl HEOPTraHUUeCKUX COeZIMHEHUI».

Ilepunopnueckuii 3akoH M Ilepnoguuyeckass cucreMa XxMMHuYeckux 3jemeHros JI. W.
MenpeneeBa. CTpoenre aToMoB. XumMHuyeckas CBsisb. OKHC/IUTE/IbHO-BOCCTAaHOBHTE/IbHbIE
peakiuu

[lepBble TOMBITKM KJaCCU(PUKALMKA XMMUUECKUX 37eMeHTOB. [loHsiTHMe O rpymmnax
CXOZHBIX 3/IEMEHTOB (ILleJIOUHbIe U 11]eJIOUHO3eMebHbIE MeTasl/bl, rajoreHbl, UHEPTHbIE Ta3bl).
OneMeHTbI, KOTOpbIe 00pa3yroT aM(bOTepHbIe OKCUABI U THIPOKCHZIBI.

[Tepvopnuecknii 3akoH. Ilepvosnueckass cucremMa XuMUYeckux 3jemeHToB [ U.
MengeneeBa. KopoTkorepuofHasi W JAJIMHHOTepuo/Hasi ¢opMbl [lepuognueckoi CHCTeMbl
xumuueckux sneMmeHToB [I. W. Mengeneea. Ilepuozasl u rpynmbl. PuU3WYECKUNd CMBICT
TIOPSIKOBOT0 HOMePa, HOMePOB Iepro/a U IPYIILI 3/IeMeHTa.

Ctpoenne aromoB. (CocTraB aTtomMHbIX saep. WM3otombl. 3OaeKTpoHbl. (CTpoeHune
3/IEKTPOHHBIX 000/I0UeK aTOMOB TiepBbIX 20 XMMUUECKHX 371eMeHTOB [leproinyecKoil CUCTeMBI
O. WN. MeHgeneeBa. XapakTepuCTUKa XUMHWUECKOTO 3jIeMEHTa [0 €ro T[I0JIOKeHUI0 B
[Tepuoguueckoii cucteme [. V1. MeH ieneeBa.



3aKOHOMEepPHOCTH M3MeHeHHUsl paJihyca aTOMOB XMMUUYECKUX 3/IeMeHTOB, MeTa//TMueCKUX U
HeMeTa/UTMYeCKUX CBOWCTB T10 I'PYIINaM U MepUo/iaM.

3Hauenue [leproanueckoro 3akoHa U Ilepuoguueckoil CUCTeMbl XMMUYECKUX 3/IEMEHTOB
JI7IsT pa3BUTHSL HAYKH U TpakKTUKU. [1. V. MeHieneeB — yuéHbIN U rPakjaHUH.

Xumuueckasi  CBSI3b. KoBanentHass ~ (mosisipHasl ¥ HeMNOJIIPHasi)  CBSI3b.
OneKTpoOTpULIATeIbHOCTh XUMUUECKUX 371eMeHTOB. VIoHHas CBsi3b.

CreneHb  okucieHusi.  OKUCIUTENbHO--BOCCTAHOBUTE/IbHbIE — peakluu.  [Ipoiiecchl
OKHCJIeHUsI ¥ BOCCTaHOB/IeHUs1. OKUC/TUTENTN Y BOCCTaHOBUTETH.

Xumuueckuii 3kcnepumeHm:

r3yueHre 00pa3liOB BeIeCTB METa/ZIOB M HeMeTaslyioB, B3aUMOZEWCTBHe THUAPOKCHUA
LIMHKAa C pPacTBOpaMU KUCJIOT U Ille/ioueli, MpoBe/ieHre OMbITOB, W/UIFOCTPUPYIOIIUX MPUMephI
OKHCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX Peakliuii (ropeHue, peakLiu pa3ioyKeHusi, Coe[uHeHMs).

MesicnpeomemHble c853u

Peanu3ariusi MeXXnpeZIMeTHBIX CBsi3eM MpU M3yueHUH XMMHU B 8 Kjacce OCYIIeCTBJIsIeTCs
yepe3 UCIOMb30BaHHWE KaK OOILUX eCTeCTBeHHO--HayUHBbIX TIOHATHUM, TaK U TIOHSATHM,
SIBJISTFOIIMXCST CHCTEMHBIMHU [IJIs1 OTZ/TbHBIX TTPEIMETOB eCTeCTBeHHO--HayYHOT'0 IUKJIA.

OO1mye ecTeCTBeHHO--Hay4HbIe TIOHSITUS: HAy4HbIA (DaKT, TUIOTe3a, Teopws, 3aKOH,
aHa/mu3,  CHUHTe3,  KjaccuduKalusi,  TepUOJUUHOCTb,  Hab/mo/eHue,  SKCIIepPUMEHT,
MoO/le/TUPOBaHue, U3MepeHre, MO/IeTb, SIBJIEHHE.

®dusvKa: MaTepus, aToOM, 93JIeKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IWJ, W30TOIIb,
Pa/IM0aKTUBHOCTb, MOJIEKY/a, 37eKTPUUeCKUW 3apsifi, BelecTBO, Teso, 00BEM, arperatHoe
COCTOsSIHME BeLleCcTBa, ras, (pusnueckue BeJWUMHBI, €JUHULIbI M3MEepeHHsl, KOCMOC, T/IaHeTHl,
3Bé3/1b1, CosHIIe.

Buosnorus: doTocuHTes, AbixaHue, 6uocdepa.

leorpadus: armocdepa, ruzapocdepa, MHUHepasibl, TOpPHble TIOPOJbI, TIOJe3HbIE
HCKOTIaeMble, TOTUIMBO, BO/IHbIE PeCYPChI.

9 K/IACC

BemjecTBoO M XUMHUYeCKasi peaKkijus

[Mepuoguueckuii 3akoH. [lepuoguueckas cucTeMa XUMHYeCKUx siemeHtoB [ U.
MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHUM CBOWCTB XUMWYECKUX
3/IEMEHTOB TIEPBBIX TPEX TMEepHO/IOB, Kasus, KajablUsd W WX COeAWHEHUM B COOTBETCTBUM C
TI0JI0)KeHWEM 3/1IeMeHTOB B [leproiueckoi ccTeMe U CTPOeHHEeM UX aTOMOB.

CrTpoeHuve BelllecTBa: BUJbl XUMHUECKOW CBSI3U. TUMbI KPUCTA//IMUECKUX PeIIETOK,
3aBUCUMOCTh CBOMCTB BeIleCTBa OT THWIA KPUCTA/UIMUECKOW PeIIETKHM W BUJa XUMHUUECKOMH
CBSI3U.

Knaccudukaiyusi 1 HOMeHK/aTypa HeOpraHMuUecKuX BelllecTB. XHMMHUYeCKHe CBOWMCTBa
BeIIleCTB, OTHOCSILUXCS K Pa3/IMYHbIM KjlaccaM HeopraHWuecKuX COeJMHeHWi, reHeTHuecKas
CBSI3b HEOPTaHUUeCKHX BeIIleCTB.

Krnaccudukaiys XUMHUUYeCKUX peaki[iil TI0 pa3/IMYHbIM TIpU3HaKaM (TI0 YMC/TY U COCTaBY
YUaCTBYIOIIMX B peaki[M{d BelleCcTB, MO TeluIoBOMY 3(deKkTy, Mo H3MeHeHHI CTerneHei
OKHCJIeHWsST XUMHUUECKHUX 3JIeMEeHTOB, M0 00paTUMOCTH, TI0 yYaCTUIO KaTaau3aTopa). DK30- U
3H/I0TePMUYECKHEe PeaKIUU, TEPMOXUMUUeCKHe YpaBHEHUS.

[ToHATHE O CKOPOCTH XUMHYeCKOW peakiuu. IToHATHe 06 0OpaTUMBIX M HEOOPAaTUMBIX
XUMUUECKUX peakiusix. [IoHsiTue O TOMOTreHHBbIX W TeTeporeHHbIX peakiusx. [loHsTHe O
Karanu3ze. [loHsiTHE O XWUMHUYeCKOM paBHOBecHMU. DakKTophl, BIUAIOL[HME HAa CKOPOCTb
XUMWYeCKOW peaki[UH U TI0JI0)KeHe XUMHUUeCKOTO paBHOBECHS.



OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeaKIM, 3eKTPOHHBIA 0asiaHC OKHC/IUTe/bHO-
BOCCTAaHOBUTEbHON peakuyu. CocTaBleHWe YpPaBHEHUM OKHUC/IWTENbHO--BOCCTAHOBUTE/IBHBIX
peakLuii ¢ UCIOIb30BaHUeM MeTOZa 3/IeKTPOHHOTO OasaHca.

Teopusi 3/1€KTPOSMTUUECKON JUCCOLMALIMA. DIEeKTPOIUTHI U He3/eKTPOauThl. KaTUOHBI,
aHUOHBI. MexaHW3M [WCCOLMALMM BelecTB C pa3lMYHbIMU BUJAMU XUMHUECKOW CBSI3U.
Crenenb aucconuaiui. CUbHbIE U C/1a0ble 37IeKTPOJTUTHI.

Peakiju MOHHOTO OOMeHa. Y CJIOBUS TIPOT€KAaHHWsI peakl[iii MOHHOTO oOMeHa, TO/Hbie U
COKpAall|éHHble MOHHBbIE ypaBHeHMs peakiui. CBOWCTBa KHUCJIOT, OCHOBAHWW U COJleU B CBeTe
npeJCcTaB/ieHU 00 3/1eKTPO/IMTUUeCKOW [uccouyaliid. KauecTBeHHble peaklMd Ha HOHBI.
[ToHsiTHE O TUAPONM3E COMEM.

Xumuueckuii 3kcnepumeHm:

O3HAaKOMJIEHHE C MOZEe/SIMA KPUCTA//IMUECKUX PeIIETOK HeOpraHWuecKHX BeLeCTB —
MeTa/I/IOB M HeMeTa/uioB (rpaduTa M anMasa), CJIOXKHBIX BeleCcTB (X/Jopua HaTpus),
WCCeJOBaHMe 3aBUCHMOCTH CKOPDOCTHM XMMMUECKOM peakLyd OT BO3JEMCTBUSI DPa3IMUHBIX
(akTOpOB, HcCCe0BaHUE 3JIeKTPOIPOBOJHOCTH pPacTBOPOB BeLIEeCTB, Mpoliecca AUCCOLMaLn
KUCJIOT, 1esiouell U coseli (BO3MOXKHO WCIIO/Ib30BaHUe BH/EO MaTepuasoB), TpOBejeHre
OTBITOB, WITIOCTPUPYIOIMX TPU3HAKU TPOTeKaHWs peaklyii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblZieieHMe ra3a, o0Opa3oBaHHWe BO/bI), OIBITOB, W/UIFOCTPUPYIOLIUX TPUMepbI
OKHMC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX peakluii (TopeHue, peakLUu pPas3/ioXKeHUs, COeJUHeHUs),
pacrio3HaBaHWe HeOpraHWYeCKUX BeLecTB C TOMOIbI0 KayeCTBEHHBIX peaklMii Ha WOHBI,
pellieHre KCriepUMeHTabHbIX 3a/1au.

HemeTanibl ¥ UX coeJUHEHNS

OOb1jasi xapakrepucTuka TajoreHoB. OcOOeHHOCTHM CTpPOeHHsl aTOMOB, XapaKTepHble
crenieHU okuciaeHus. CTpoeHWe U (U3MUeCKWe CBOMCTBA MPOCTHIX BeLeCTB — TajlOreHoB.
XyMuyecKue CBOMCTBAa Ha IpUMepe Xjopa (B3auMMOZEUCTBHe C MeTa/ulaM{, HeMeTa/ulaMu,
mjesiouamu).  XsnoposozopoZ. ConsiHas KWACAOTa, XUMHWUeCKWe CBOWCTBa, [0JIyYeHHe,
rpuMeHeHue. [leiicTBUe XJi0pa U XJIOPOBOZOPO/la Ha OPraHU3M 4YesioBeKa. BakHelle X/10py/ibl
Y MX HaxOXX/leHre B TIpUpoJe.

OObijass xapakrepuctuka 37ieMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapaKTepHble CTereHW okucieHus. CTpoeHue M (u3Mueckue CBOWCTBA MPOCTHIX BeIECTB —
KHUCJIOpOZia Y Cephl. AJIIOTPOIHbIe MOAW(UKALIMA KUCI0poJa U cepbl. XUMHUYECKUe CBOWCTBa
cepbl. CepoBo/iOpOA, CTpoeHUe, GuU3NuUecKre U XUMHUUeckhe cBoucTBa. OKCHZBI Cepbl Kak
rpeJiCTaBUTeM KUCIOTHBIX OKCUoB. CepHasi KWC/IOTa, (U3MUYecKre U XMMUUYeCcKue CBOMCTBa
(obume kKak TMpejCTaBUTeNsT Kjaacca KUCIOT U creluduueckye). XUMHYeCKde peakLuy,
Jie>kale B OCHOBe TPOMBIIUIEHHOTO Crocoba ToydeHusi CepHOM KUCIOoThL. IIpumeHeHMe
cepHoit KucoTel. Cou cepHoM KHUCIOThI, KaueCTBeHHasi peakiius Ha Cy/abgaT-uoH. HaxoxaeHue
ceppl U e€ coelWHeHWM B TipUpofe. XHWMHUUECKOe 3arpsi3HeHHe OKpyJKarolljel cpefbl
COeUHEHUSIMU Cepbl (KUCIOTHBIE J0XK/AW, 3arps3HeHre BO3ZyXa U BOJOEMOB), CIIOCOOBI ero
rpe/l0TBpaLLeHUs.

OO1jasi  xapakTepucThKa 37eMeHTOB VA-rpymnmbl. Oco0eHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTelleHW OKHUC/IeHHs. A30T, paclpocTpaHeHWe B TpUpoje, (usuueckue u
XUMHUUecKHe cBoricTBa. KpyroBoport a3orta B npupojie. AMMUaK, ero (pru3nueckre U XMMUUecKye
CBOWCTBa, MoMy4YeHue U npumeHeHre. Comu aMMOHUS, UX (U3UUeCKHe U XMMUUeCKre CBOMCTBa,
rnprMeHeHre. KauecTBeHHasi peakiusi Ha MOHbI aMMOHMSA. A30THasi KUCJIOTa, €€ TIoJlyueHue,
¢usnyeckre UM XUMHYeCKWe CBOMCTBa (0Oljue Kak TIpeAcTaBUTeNsi Kjacca KHCIOT U
crienuduyeckue). VMcrnonb3oBaHMe HUTPATOB W COJie aMMOHUSI B KaueCTBe MUHepaIbHbIX



ynobpenuii. XvMuueckoe 3arpsisHeHHe OKpYyKarolllel cpefibl CoeJHHEeHUsIMU a30Ta (KUCIOTHbIe
JIOKIW, 3arpsi3HeHHe BO3[yXa, MOUBbI W BOZOEMOB). Docdop, auioTporiHbie MOAUGBUKAIUH
docdopa, dbusnueckre u xuMmuueckue corictBa. Okcug docdopa (V) u docdopHasi KUCIoTa,
¢usnyeckre M XUMHUECKHe CBOMCTBa, mosyueHue. Vcronb3oBaHue (ocdaToB B KauecTBe
MUHepasbHbIX YA00peHH.

OOmiasi xapakTepucThKa 37eMeHTOB IV A-rpymnmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTereHW OKUC/IeHUs. YT/IepoJ, a/l/loTPOrHble MOAU(pUKAIIMY, paclipoCTpaHeHHe B
npupo/e, pusnuUecKre U XMMUYeCKre CBOMCTBa. Azcopomust. KpyroBopoT yryiepozia B Ipupoze.
Okcuzibl yraeposa, Ux ¢pusnMueckrde U XMMAYeCcKre CBOMCTBA, /IeHCTBUe Ha >KMBble OPraHH3MBbI,
roJiyyeHre U TIpUMeHeHue. JKOJIorThdyeckue mpobsiemMbl, CBsizaHHbIE C oKcuzioM yriepoza (IV),
rurore3a ri100a7bHOTO TIOTETIeHUs K/IMMaTa, TTapHUKOBBIN 3¢ (heKT. YTosbHas KUC/IOTa U eé
conMu, UX (U3MUecKkue M XUMHUeCKHe CBOMCTBa, TOydyeHHe U TpuMeHeHue. KauecTBeHHas
peakiyss Ha KapOoHaT-wMoHBL. ~ Vcriosb3oBaHWe — KapOoHaToB B OBITY, MejuWIuHe,
MIPOMBIIJIEHHOCTU U CeJTbCKOM XO035HCTBe.

[TepBoHaya/bHbIe TIOHATUS 00 OpraHWYecKWX BelllecTBaX KaK O COeJUHEHHUsIX yriepoja
(MeTaH, 9TaH, >TWIeH, aleTWIeH, 3TaHOJ, TJWLEPHUH, YKCyCHas KucioTa). IIpupogHbie
WCTOUHWKH YT7IeBOZIOPOJOB (yrosib, TPUPOJHBIM ra3, HedThb), MPOAYKTbl WX IepepabOTKH
(beH3uH), UX pOJb B OBITY U MPOMBILIIEHHOCTH. [ToHsTHe 0 6HO/IOTHUeCKU Ba)KHBIX Bell[eCTBaXx:
kupax, Oenkax, yryieBojax — W WX POMM B JKU3HU uejoBeKa. MarepuasbHOe eJUHCTBO
OpraHuYecKUx U HeopraHMUeckKux CoeZMHeHUM.

KpemHuii, ero ¢Qusmueckue M XUMHUeCKHe CBOWCTBA, MOMy4YeHWe U TpUMEeHeHHe.
CoemuHeHuss KpeMHHUsi B mpupoge. OOuue mipenctaBienuss o6 okcuge kpemuusi (IV) u
KpeMHUeBOM kucoTe. CUTMKaThI, UX UCII0/Ib30BaHKeE B OBITY, B IPOMBIIIIEHHOCTH. BaxkHelime
CTpOUTE/IbHbIE MaTepuasibl: KepaMHKa, CTeK/O, I[eMeHT, 0eToH, >kere300eToH. ITpobsieMbr
0e30MacHOT0 UCTMOMb30BaHMS CTPOUTE/ILHBIX MaTePHaioB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuii 5KcnepumeHm:

r3yueHre 00pa3lioB HEOPraHWUeCKUX BeI|eCTB, CBOMCTB COJITHOW KHCJIOTHI, TIPOBeZIeHHe
KauyeCTBEHHBIX Peaklvii Ha XJIOPUJ-UOHBI M HaOJI0ieHre TIPU3HAKOB UX TIPOTeKaHWUsl, OIIBITHI,
oTpakaromiye ¢gusnueckde U XMMHUUeCKhe CBOWCTBA T'ajloreHOB M WX COeJVHEHHUM (BO3MOXKHO
WCII0/Ib30BaHME BHZIEOMAaTepHasioB), O3HAaKOMJIeHHe C oOpaslaMu X/IOpHJOB (TajoreHHIOB),
O3HaKOM/IeHHe C obpaslamMu cepbl M €€ coeJUHEeHUsIMU (BO3MOXXHO HCIIO/b30BaHKE
BUJleOMaTepuasioB), HabirozeHue Tipoliecca OOyr/iMBaHWS —caxapa IOf  JieHCTBUEM
KOHLIEHTPUPOBAaHHOM CEepHOW KWCJIOThI, U3ydeHHe XUMUYeCKUX CBOMCTB pa30aB/ieHHOW CepHOM
KUCJIOThI, TIPOBe/leHre KaueCTBEeHHOM peakLuM Ha CyjabgaT-uoH U Habo/ileHue TMpU3HakKa eé
MpOTeKaHusl, 03HaKOMJ/IeHWe C (PU3MUYeCKUMU CBOMCTBaMHU a30Ta, gocdopa U UX COoeUHEHUN
(BO3MOYKHO MCTIO/Tb30BaHKe BH/leOMaTepHrasioB), oOpa3liaMu a30THBIX U (HocHOpHBIX y00peHwi,
rnojsiyyeHve, cobupaHue, paclo3HaBaHWe M U3yueHWe CBOWCTB aMMHUakKa, IIpoBeJieHHe
KaueCTBEHHBIX peakWii Ha HWOH aMMOHMS U (ocdhaT-uOH U u3ydyeHHe TIPU3HAKOB WX
MpOTeKaHUsl, B3aUMO/IeliCTBYe KOHLIEHTPHPOBAaHHON a30THOW KHCJIOThI C Me/ibi0 (BO3MOXKHO
WCTIOIb30BaHKe BHU/leOMAaTepUasoB), U3ydeHHe Mo/jiesiell KpPUCTa/JTMueCcKuX peléToK anaMasa,
rpaduTa, Gy/uiepeHa, O3HAKOMJIEHHWe C TIPOLIECCOM aZCcOpOIMM PACTBOPEHHBIX BEIEeCTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM IPOTHBOrasa, MojydyeHre, coOupaHue, pacrio3HaBaHue
Y W3y4yeHUe CBOWCTB YTJIEKUC/IOTO Tra3a, MpoBe/ileHre KaueCTBEHHBIX peakiMii Ha KapOoHaT U
CW/IMKaT-UOHbl M W3y4yeHHWe TIPU3HAKOB WX TIPOTEeKaHHWs, O3HAaKOMJIEHHWEe C TMpOAYKLuei
CWJIMKAaTHOW TIPOMBIILIZIEHHOCTH, pellleHHe SKCIiepUMeHTalbHBIX 3a7lau 10 TeMe «BakHeiine
HEMeTaJUIbl ¥ UX COeIMHEHUSI».



MeTta/ibl M UX COeJMHEHUS

OO1jasi  XapakTepUCTHKa XWMUYECKHWX 37eMEHTOB — MeTa/UIOB Ha OCHOBAHWU WX
rosioxkeHus1 B [leproanueckon cucteme XuMu4yeckux seMeHToB /. V. MeHzieneeBa 1 CTpoeHuUs
atomoB. CTpoeHue MeTa/uioB. MeTa/umueckass CBfI3b U MeTa/l/IMyecKass KpUCTa/uIMuecKasi
peliéTka. JJIEKTPOXUMMUUECKUM psifi HanpsbDkeHU MeTasuioB. ®dusnueckue U XUMUUECKHe
cBoiicTBa MeTasioB. OOIme crnocoObl momyueHus: MeTa/uioB. [IoHsATHE O KOPPO3UM METaslIOB,
OCHOBHbIe CITOCOOBI 3alUThI UX OT KOppo3uH. CriiaBel (CTalb, YYTYH, AIOPaTFOMUHUMN, OPOH3a) 1
UX TIpUMeHeHHe B OBITY U TIPOMBIIIIEHHOCTH.

[TTenounHble MeTasuIbl: OJ0KeHUe B [lepuofnueckoi cucTeMe XMMUYEeCKUX 3/1eMeHTOB /1.
N. MeHpeneeBa, CTpOeHMe WX aTOMOB, HaXOKAeHWe B mnpupoze. dusnyeckrue U XUMUYeCKue
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCubl U THPOKCH/bI HATpUs U Kanusd. [IpruMeHeHMe
111eJIOYHBIX META/JIOB U UX COeJMHEHUM.

[IleouHO3eMeNlbHbIE MeTas//Ibl MarHui W Kasnbl[Uh: Tono)keHWe B Ilepuoamyeckoit
cucTeMe XuUMUYeCcKUx seMeHTOB [I. V1. MeHnjesneeBa, CTpoeHHe UX aTOMOB, HaxOK[eHUe B
npupozie. du3nueckre U XUMUUECKHe CBOMCTBA MarHusi U KanbLivs. BakHelilve coefvHeHUS
KasbIust (OKCUJ, THAPOKCHZ, COJTH). ZKECTKOCTb BO/bI M CITIOCOOBI €€ yCTpaHeHHS.

AmromuHuM: nonoxkeHwe B [lepuogudeckod cucTeMe XUMHUeCKMX 3jyemeHToB [I. U.
MeHpienieeBa, CTpOeHHe aTOMa, HaxOXAeHHe B npupoje. Pusnueckre U XMMHUYeCKHe CBOWMCTBA
amomMuHusi. AMdoTepHbIe CBOMCTBA OKCH/A U TU/IPOKCHU/IA aTFOMUHUS.

Keneszo: nonoxenwe B Ilepuognueckol cucreMe XUMHUECKHUX »3yeMeHToB [I. U.
MeHieneeBa, CTpOeHUe aTOMa, HaxOXAeHHe B rpupoje. Pusnueckre U XMMHUYeCKre CBOWMCTBA
kene3a. Okcuppbl, TUApoKcUabsl U comu xenesa (II) m xenesa (III), ux cocraB, cBoiicTBa U
ToJIyYeHue.

XumuuecKutl IKcnepumeHm:

O3HaKOMJIeHHe C oOpa3laMu MeTa/yioB U CIUVIAaBOB, WX (PU3WYeCKUMH CBOWCTBaMH,
M3yyeHHe pe3y/lbTaTOB KOPPO3UMM METa/lJIOB (BO3MOJKHO MCIIO/Ib30BaHHWE BHUEOMaTepUasioB),
0COOeHHOCTeN B3aMMO/IeHCTBUS OKCHA KaJIbI[Us M HaTPUs C BOJOM (BO3MOKHO HCITI0/Ib30BaHHe
BHJleOMaTepuaoB), UCCIe0BaHUe CBOMCTB J>XECTKOWM BOJpbI, Mpoliecca TOpeHUs jkejie3a B
KUC/IOpoZie  (BO3MOJKHO — MCIO/b30BaHWE  BH/JEOMAaTepuasoB), TPU3HAKOB IPOTEKaHUs
KaueCTBeHHBIX PeaKL|Ui Ha MOHBbI: MarHus, KajabLiys, allOMUHUS, LIMHKa, xene3a (II) u xenesa
(I1), menu (II), HaO/MOAEHME U OMMCAHME MPOLIECCOB OKpAIllMBaHUS TIaMeHH MOHaMU HaTpus,
Ka/iusi U Kanblivsg (BO3MOXKHO UCIO/Ib30BaHUe BUZeOMaTepuasoB), UCC/aeloBaHue aM(OTePHBIX
CBOMCTB T'M/IPOKCH/Ia a/FOMUHUS U THAPOKCH/A LIMHKA, pellleHre 3KCIepUMeHTa/IbHBIX 3a7ay Mo
TeMe «BarkHelie MeTasibl U UX COeUHEHUSI».

XuMus ¥ OKpyKamwlinas cpeaa

BemectBa ¥ mMaTepuanbl B ITOBCeJHEBHOW JKU3HU uesioBeKa. be3ornacHoe ucCrosib30BaHue
BelleCTB M XUMMUECKMX peakuuii B ObITy. [lepBas TOMOILb TIpU XUMHUECKHUX OXKOTax Hu
OTpaBJIEHUSIX.

XrMHYecKoe 3arpsi3sHeHHe OKpYKarolllel cpefbl (TpefiesibHas JOMyCTUMasi KOHL|eHTpaLys
BelrecTB, fanee — [1/]K). Pojib XUMHHY B pellieHUH KOJIOTHUECKUX ITPOOIeM.

Xumuueckutl s3kcnepumeHm:

r3yueHre 00pa31j0B MaTepuasioB (CTEKJIO, CTUIaBbl META/IIOB, TOJIMMepHbIe MaTepHaJIbl).

MesicnpeomemHble c853U

Peanusanusi MeXXTipeIMeTHBIX CBsI3eM MPU U3yUyeHUM XMMUU B 9 Kijlacce OCYILeCTBJISIeTCS
yepe3 MUCIOJb30BaHME KaK OOIIMX ecTeCTBeHHO-HAayuHBbIX TIOHSITHM, TaK U TIOHSTHM,
SIBJISFOLUXCS] CACTEMHBIMHU /151 OT/le/IbHBIX [PeIMeTOB eCTeCTBeHHO--HayYHOT' 0 LJUKJ/IA.



OO1mye ecTeCTBEHHO-HayYHbIe TIOHATHS: HAy4HbIM (akT, THUIOTe3a, 3aKOH, TeOopws,
aHaIW3,  CHHTe3,  KjJacCU(HKALMSA,  TEepUOAUYHOCTb,  HaO/IO/eHWe,  SKCIePUMEHT,
MO/ie/TUpOBaHKe, U3MepeHue, MoJieTb, sIBIeHHe, TaPHUKOBBIN 3(deKT, TeXHOIO0THsI, MaTepHUasbl.

du3vka: MaTepus, aTOM, 3JIEKTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IWJ, W30TOIIbI,
PaJM0aKTUBHOCTh, MOJIEKY/a, 3JIEKTPUUECKWM 3apsi, TIPOBOJHHUKH, IOYTIPOBOHUKH,
JW3IeKTPUKY, (DOTOIIeMEHT, BeLecTBO, Teslo, 00bEM, arperaTHoe COCTOSIHME BeIecTBa, Tas,
pacTBOp, paCTBOPUMOCTb, KDUCTA/UTMUECKasi PpeIIETKa, CIUIaBbl, (U3MYecKde BeTUYUHBI,
eIMHULIBI U3MePeHUsi, KOCMHUUECKOe TIPOCTPAHCTBO, TIaHeThl, 3BE3/1b1, CoHIIE.

Buosorus: dorocuHTes, abixaHue, Ouocdepa, IKOCUCTeMa, MHUHEPA/bHBIE YA0OpeHUs,
MHKDO3/IEMEHTBI, MAKPO3JIEMEHTBI, TUTATe/TbHbIE BEIIleCTBa.

leorpadus: armocdepa, ruzapocdepa, MHUHepasibl, TOpPHble TIOPOJbI, I0JIE3HbIe
HCKOTIaeMble, TOTIJTMBO, BOJIHbIE PECYPCHI.

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOI'PAMMBI 110 XMW HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUS TIPOTPaMMbI OCHOBHOTO 00iriero obpa3oBaHUs
JIOCTUTAIOTCS B XO/le 00yUeHUsI XUMUY B eIUHCTBe YueOHOW U BOCITUTATe/TbHOM /IeATeTbHOCTH B
COOTBETCTBUM C  TPAJULMOHHBIMM  DPOCCUMCKAMHU  COLMOKY/IBTYPHBIMU M JIyXOBHO-
HPABCTBEHHBIMH 1[€HHOCTSIMH, TIPUHATHIMHU B 00IIleCTBe TMpaBUJIaMU M HOpPMaMH TOBe/leHUs U
CTIOCOOCTBYIOT TMpOLieccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATM3ALUM 00yJaroIUXCsl.

JINYHOCTHBIE pe3y/abTaThbl OTPa)KalOT TOTOBHOCTb OOYYANOILUMXCS DPYKOBOJCTBOBAThCS
CUCTEMOW TIO3UTHBHBIX 1IEHHOCTHBIX OPHEHTAlMH W paCIIMpeHHe OrbITa AesTe/lbHOCTH Ha eé
OCHOBe, B TOM UHCJIe B UaCTU:

1) mnaTpuoTHYeCKOro BOCIUTAHUA:

LeHHOCTHOT'O OTHOLLIEHUS K OTeUeCTBEHHOMY Ky/IbTypHOMY, UCTOPUUECKOMY Y HayuHOMY
Hac/leint0, TIOHMMaHWs 3HaueHWs XUMWYeCKOW HayKd B JKW3HM COBPEMEHHOro o0O0lecTBa,
CrocoOHOCTH BJIaZIeTh JOCTOBepHOW WH(MOpMaleil O TiepefoBbIX JOCTM)KEHUSIX U OTKPBITHUSIX
MHPOBOM M OTeUeCTBEHHOW XWMHH, 3aMHTepeCOBAHHOCTH B HAyYHBIX 3HaHHAX 00 yCTpOICTBe
Mupa 1 0011[eCTBa;

2) rpa)kJJaHCKOro BOCTIMTAHUA:

MpeJiCTaB/eHUss O COLMaJbHBIX HOpPMax M TMpaBWIaX MEX/IUYHOCTHBIX OTHOLIEHWH B
KO/IJIeKTVBe, ~ KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B OOIIeCTBEHHO  II0JIe3HOM,
yueOHO-UCC/IeJ0BaTeIbCKON, TBOPUECKOM W JADYrMX BUJAX [1eATeJbHOCTH, TOTOBHOCTH K
pa3HO00Opa3HOI COBMECTHOM [JiesTeTbHOCTU TIPH BBITIONIHEHUH yueOHbIX, TT03HABaTe/IbHBIX 3a/iau,
BBIMTOJIHEHUM XUMHUYEeCKUX SKCIIeDUMEHTOB, CO3ZlaHUM YueOHBIX TIPOEKTOB, CTpPeMJIeHUs K
B3aMMOTIOHUMAHHIO ¥ B3aWMOIIOMOIIMA B TIpOIiecce 3TON yueOHOH /1eATelbHOCTH, TOTOBHOCTH
OLIeHMBaTb CBOE TOBeJleHHe W TIOCTYIKM CBOMX TOBapHILlell C TO3ULIMKM HPaBCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOC/Ie/ICTBHU IMOCTYIIKOB;

3) 1leHHOCTH HAyYHOr0 N03HAHUA:

MHUDOBO33pDeHUeCKHe TIpeJCTaB/ieHUss O  BelleCTBe U  XHMHUUECKOW  peakiuH,
COOTBETCTBYIOI[IE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U COCTaB/SIOIIME OCHOBY [I/ist
MOHUMAaHUs ~ CYL[HOCTM HAy4YHOW KapTUHBI ~MUpa, TIpe/icTaB/ieHUss 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTUS TIPUPO/IbI, B3aUMOCBSI3SIX UejioBeKa C MPUPOAHON Cpefioi, O PoJu
XUMUU B NTO3HAHUU 3THUX 3aKOHOMEPHOCTeH;

ro3HaBaTe/lbHble MOTHBBI, HarlpaB/ieHHble Ha TIO/IyUeHWe HOBBIX 3HAHUM MO XUMHH,
HeobxomuMble 11 00bsCHeHHsI HAO/MOJaeMbIX TIPOIIECCOB U SIBJIEHWM, T103HaBaTeIbHOM,
MHGOPMALIMOHHOM W UUTaTeIbCKON KY/IbTYPhl, B TOM UHCJ/Ie HAaBBIKOB CAaMOCTOSITe/TbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATyPOH, AOCTYITHBIMM TEXHHUUECKUMH CpeZCTBaMHU
HMH(OPMaLIMOHHBIX TeXHOJIOTUM;

WHTepeC K 0OyueHHWIO W TIO3HAHWIO, JIF0003HATETBFHOCTh, TOTOBHOCTb U CITIOCOOHOCTb K
camo00pa30BaHuI0, MTPOEKTHON U MCC/IeI0BATeIbCKOMN eI Te/IbHOCTH, K OCO3HAHHOMY BBIOOPY
HanpaB/IeHHOCTH U YPOBHs 00yueHUs B Jja/ibHelIeMm;

4) ¢popMupoBaHUs KyJIbTYPbI 3/J0POBbSI:

OCO3HaHHEe I[eHHOCTH >KW3HHW, OTBETCTBEHHOTO OTHOILEHUSI K CBOEMY 3/0POBBIO,
yCTaHOBKM Ha 3Z0POBbIM 00pa3 >KW3HW, OCO3HAHWE IIOC/IeICTBUM W HENpUusThe BpPeIHbIX
NpUBbIUEK (ymoTpeO/IeHUsT a/IKOTO0Jisl, HapKOTHKOB, KYpPeHHs), HeOOXOJUMOCTH COOJIIO[eHHUS
npaBua 6Ge30macHOCTU TIpU oOpallleHuM C XUMWYeCKMMU BelllecTBaMU B ObITY U peasbHOM
JKU3HU;

5) TPyA0BOr0 BOCITUTAHHUA:

VHTepeC K MPaKTUUeCKOMY M3yUeHHI0 Npodeccuil U TpyZa pa3IuyHOro poja, yBakeHue K
TPyAy W pe3ylbTaTaM TPYJOBOW [eATelbHOCTH, B TOM YKC/Je Ha OCHOBe TMpHUMeHeHUs
MpeJMETHbIX 3HAaHWM 10 XWMHH, OCO3HAHHBbIM BLIOOp WHAMBUAYAJILHOM TpPAeKTOPHUU
MIPOZIO/DKEHNUsT 00pa30BaHUsI C YYETOM JIMUHOCTHBIX WMHTEPECOB U CMOCOOHOCTH K XUMHH,
00IIIeCTBEHHBIX MHTEPECOB U TMOTPeOHOCTeH, ycreurHod NpodecCUOHATBHON AesTeNbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTb aZlalITUPOBAThCS B MpOdeCcCUOHANMBHOMN cpe/ie;

6) 3K0/10rMYecKoro BOCIIUTAHUA:

9KOJIOTUUECKH Iiejiecoo0pa3Hoe OTHOIIIEHHWE K TIPUPO/ie KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBe eé CyII[eCTBOBAHUs, IOHUMaHWe IIeHHOCTH 3[0pOBOro U 6Ge3ormacHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIlleHHe K COOCTBeHHOMY (H3UUeCKOMYy U TICUXWUUYECKOMY 370POBBIO,
0CO3HaHMe [IEHHOCTH COOJIIO/IeHUs TpaBM/1 6e30MacHOro MoBe/leHus TIpy paboTe C BelljeCTBaMH,
a TaK)Ke B CUTYyalMsIX, YTPOJKaIOLLMX 30POBbI0 U JKU3HU JIOZEl;

CroCcOOHOCTH TIPUMEHSITh 3HAaHWS, TOJydaeMble TIPH W3yUeHWU XUMWHU, JJI peIeHUs
3a/]a4, CBSI3aHHBIX C OKPY»Karollel IPUPOIHOM Cpe/ioi, AJis TOBBILIEHUST YPOBHS IKOIOTUUECKOM
KYJIbTYPbl, 0CO3HaHUsI I'7100abHOTO XapaKTepa KOJI0TUYeCKUX mpobsieM U TyTel WX pelleHus
MOCpPeJiICTBOM MeTO/I0B XUMHHU, IKOJIOTMUeCKOT0 MBIIIJIEHUs], YMeHUs] pYKOBO/ICTBOBaTLCSI UM B
ro3HaBaTeIbHON, KOMMYHHUKAaTHBHOM U COI[MA/IbHOM MpaKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

B cocraBe MeTampegMeTHBIX pe3y/lbTaTOB BbIJENSIOT 3HauWMble 751 (POPMUPOBaHUS
MHUPOBO33peHusi 00ljeHayuHble TOHSATHUS (3aKOH, Teopusi, MPUHLIMII, TUMOTe3a, (aKT, CUCTeMa,
TMIPOIIeCC, SKCTIePUMEHT U JIPYToe.), KOTOpble UCIIO/Ib3YIOTCS B €CTeCTBEHHO-HAayUHBIX YueOHBIX
ripe/iMeTax | MO3BOJISIFOT HAa OCHOBE 3HAaHWM U3 3TUX TTpeIMeTOB (hOpMHUPOBATh Tpe/iCTaB/eHHe O
1[eJIOCTHOM HayyHOW KapTHWHe MHpa, M YHHBepcajbHble yueOHble JelCTBHs (TI03HaBaTesbHbIE,
KOMMYHHUKaTUBHbIE, PEry/sITUBHbIE), KOTOPble 00eCrieunBarOT (JOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITe/IbHOMY TUTAHUPOBAHUIO U OCYII[eCTBIIEHUIO YUeOHOM /lesTeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHBepPCaIbHbIe yUeOHbIe /|eHCTBUSA

Bba3oBbie jlornyecKue JeficTBUs:

YMeHUsI UCTIO/b30BaTh TIPUEMBI JIOTUUECKOTO MBIIUIEHHSI TIPM OCBOEHWUW 3HAaHWM:
pacKpbiBaTb CMbIC ~XUMWUYECKHUX TIOHATUMA (BbIZENATb UMX XapaKTepHble T[pPU3HaKH,



yCTaHaB/IMBaTh B3aUMOCBS3b C JAPYTMMU MOHSATHSIMH), UCTIONb30BaTh MOHATUS JJ1 00BSCHEHUS
OTAe/NbHBIX (DaKTOB U sIBJIEHWI, BBIOMpATb OCHOBAaHMSI W KPUTepUW [/ KaaccuduKalyu
XUMUYECKHMX BEIEeCTB U XUMHUUECKHUX peaklyi, yCTaHAB/IUBaTh IPUUMHHO-C/IE/ICTBEHHbBIE CBSI3U
MEXy 00BEKTaMU U3YyUeHHsI, CTPOMTD JIOTHUECKHE PAaCCY)KAeHUs (MHAYKTUBHbBIE, 1e€/IYKTHBHbIE,
T10 aHaJIOTHH), ie/iaTh BBIBOABI U 3aK/TFOUEeHUST;

yMeHHe TMPUMEHATh B IPOLecce MO3HAHUS TOHATHS (TIpeJIMeTHbIE M MeTarpeJMeTHBIE),
CUMBOJIMUECKHe (3HAaKOBble) MOJe/H, HWCIoJb3yeMble B XWMWUH, TPeo0Opa30BbIBaTh IIMPOKO
MIPUMEHSIEMbIe B XUMHUHM MO/Ie/IbHbIe MPe/[CTAB/IeHUS] — XUMUUYECKUM 3HaK (CUMBOJI 3/IeMEHTA),
XUMUYeckass GopMmy/la U ypaBHEHHMEe XUMHUECKOM peakl[id — Tpd pelleHud yueOHO-
Mo3HaBaTebHbIX 3afZlau, C Y4YETOM STUX MO/e/IbHbIX TIPe/ICTaB/IeHUN BBISIBIATD U
XapaKTepr30BaTh CYIeCTBEHHbIE MPU3HAKU W3ydaeMbIX OOBEKTOB — XUMHUECKUX BEIeCTB U
XUMUUYECKUX peaKI[UH, BbISB/IATh OOIIMe 3aKOHOMEPHOCTH, NPUUHUHHO-C/Ie[ICTBEHHbBIE CBSI3U U
MPOTUBOPEUMS B M3y4aeMbIX MPOLIeCCaX U SBJIEeHUSIX.

Ba3oBble ucciejoBare/ibCKue JelCTBUA:

yMeHHe HCI0/b30BaTh TMOCTaB/IeHHbIe BOTPOCHI B KaueCTBe WHCTPYMEeHTa TO3HaHUS, a
TaKke B KauyeCTBeé OCHOBBI /i (POPMUPOBAHUS TUIIOTe3bl I10 TIPOBEPKE TMPaBUIBHOCTU
BBICKa3bIBA€MbBIX CY>KIEHUM;

npuobpeTeHre OIbITa TI0 TJIAHKPOBAaHUWIO, OpraHU3allid W TIPOBe/IeHUI0 YYeHHYeCKUX
9KCTIepUMEHTOB, YMeHUe Ha0/rojaTh 3a XO/[0OM MpOoLiecca, CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €0
pe3ynbTaT, (GOpMy/nIMpoBaTh OOOOINEHHS W BBIBOABI IO pe3yjabTaTaM IPOBEAEHHOIO OMbITA,
HCCJIeIOBaHUsl, COCTaB/ISATh OTUYET O TIPO/ie/IaHHOM pabore.

Pabora c uadopmanueii:

yMeHHe BbIOMpaTh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MH(MOPMALIMIO Pa3/TMUHBIX BUI0B
1 (OpM TIpe/[CTaB/IeHUs], TT0/Ty4aeMy0 U3 Pa3HbIX UICTOUHUKOB (HayYHO-TIOMY/IsIpHAst IMTepaTypa
XUMUYECKOTO COJIep>KaHHUs, CIIPaBOUHbIe TI0cO0OuMs, pecypchl VIHTepHeTa), KpUTHUECKU
OLIEHHBATh MTPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO HH(MOPMALIUIO;

yMeHHe TIPUMEeHSITh pa3/IMuHble MeTO/bI U 3arpPOChI TIPH TIOMCKe U 0TOope WHbOpMaLuu 1
COOTBETCTBYIOIIHMX JIAHHBIX, HEOOXOANMBIX JIJIs1 BBITIOJTHEHUST yUeOHBIX ¥ MTO3HABATe/IbHBIX 3a/jau
oripe/le/IEHHOT0 THTIA, TpPUOOpeTeHHe orbiTa B 00/7aCTH MCMO/Ib30BaHUS WH(OPMAL[MOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHM, OB/IaJileH’e KYIbTYPOU aKTUBHOT'O MCITO/Ib30BaHUSI PAa3/IMYHbIX
TTOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BbIOMpaTh OMNTHMAa/lbHYIO (OPMY IIpe[CTaB/IeHUS
vHbOpPMalMM U WITHOCTPUPOBATh pelllaeMble 3a/laud HEeC/I0KHBIMH CXeMaMH, JuarpaMMamH,
IpyrumMu popmMaMu rpadvKu U UX KOMOUHALIUSAMUY,

yMeHHe HCIMO0/b30BaTh W aHA/JW3UPOBaTh B TIpoliecce yuyeOHOM M MCC/e0BaTeNbCKON
J1esiTe/IbHOCTH MH(OPMAI[UIO O BJIMSTHUM TIPOMBIIIIZIEHHOCTH, CeJTbCKOTO X03sCTBa ¥ TPAHCIIOPTa
Ha COCTOSTHUE OKDY»KaloIllel IPUPOAHOM Cpe/ibl.

KoMMyHHKaTHBHbIe YyHUBepCa/IbHbIe yueOHbIe 1elCTBHA:

yMeHUsl 3aJjaBaTh BOMpPOCHl (B XoZe auajsora W (WIM) [JUCKYCCHUH) IO CYIIEeCTBY
obcyxmaeMoli TeMbl, (OPMY/IMPOBATb CBOM TIPEZJIOKEHUS] OTHOCHUTEbHO BBITIOJTHEHHS
Tipe/lJIoyKeHHOM 3a7iauy;

YMEeHUSI TIPe/ICTaB/ISTh TIOJTyYeHHbIe Pe3y/IbTaThl TI03HABAaTeIbHOU AeSITe/TbHOCTA B YCTHBIX
U THMCbMEHHBIX TEKCTaX; /eaTh TPEe3eHTAlMI0 pe3y/lbTaTOB BBITOJHEHU XWUMHUUYECKOTO
9KCreprMeHTa (J1abopaTOpPHOTO OMbITa, a00OPAaTOpPHON paboThI IO HMCC/IeJOBAHUIO CBOMCTB
BeIeCTB, y4eOHOTO MPOeKTa);

yMeHHUsI yueOHOro COTPYJHHUECTBA CO CBEPCTHMKAMH B COBMECTHOH IMO3HABATebHON U
HCCIIeI0BaTe/IbCKOW IeITe/TbHOCTA TIPH pellleHuH BO3HHWKAKIIMX TPo0/ieM Ha OCHOBe YdéTa



00IIMX WHTEpPecoB M COrJacoBaHUWs TMO3WLui (00Cy)XaeHUsi, 0OMeH MHEHHUSIMH, «MO3TOBbie
LITYPMbI», KOOPAUHALIMS COBMECTHBIX JIeMCTBUIA, OTipe/iesieHre KpUTepUeB IO OLleHKe KauecTBa
BBITIOJTHEHHOM paboThI U ApyTHe).

PeryisiTuBHbIe yHHBepca/ibHbIe yueOHbIe /JeHCTBHA:

yMeHUe CaMOCTOSITe/IbHO OTpejienisiTh e/ AesiTe/IbHOCTH, TJIaHUPOBaTh, OCYIeCTB/ISITh,
KOHTPOJIUPOBAaTh W TIPM HEOOXOJWUMOCTHM KOPPEKTHPOBaTh CBOIO [eSITeNbHOCTh, BHIOMPAThH
HauOosiee  3¢deKTUBHbIE CMOCOOBI  pelleHuss yueOHbIX M TI03HABaTe/IbHBIX  3ajad,
CaMOCTOSITE/IbHO COCTaBJ/ISATb WIA KOPPEKTHPOBATh TPe//IOXKeHHbIA alrOpuUTM [JeNCTBUM TpU
BBITIOJTHEHUM 3a/laHWi C YUY€TOM TIOJIyueHWsT HOBLIX 3HaHMK 00 H3yuaeMbIX OOBeKTax —
Bell|eCTBaxX U peaklusiX, OLleHUBaTb COOTBETCTBHE IOJIyUeHHOTO pe3y/bTaTa 3asiBJIeHHOM Lie/y,
yMeHUe HUCI0/Ib30BaTh U aHa/IM3UPOBAaTh KOHTEKCTHI, Mpe/ijlaraeMble B YC/IOBUM 3a[JaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe mpeAMeTHBIX pe3yJbTAaTOB TI0 OCBOEHHMIO 00si3aTe/bHOTO COZep>KaHus,

yCTaHOBJIEHHOTO /IaHHOW (eziepaibHON paboueli TporpamMmoil, BBIJIE/SAIOT: OCBOEHHbBIE
o0yyaroIIMMHUCS HayyHble 3HaHUS, YMEHUsI U CrocoObl [eHCTBUM, crieluduueckue st
npeJMeTHON 00acTH «XUMHs», BUJIBI [1eATeJbHOCTH T0 TIOJYYeHHI0 HOBOTO 3HAHUS, ero
WHTepIIpeTaryy, MpeoOpa30BaHUIO ¥ IPUMEHEHUIO B Pa3/IMYHBIX YueOHBIX U HOBBIX CUTYalL[UsIX.

K xoH1ly oOyueHuss B 8 Kjiacce rpegMeTHble pe3y/bTaThl Ha 6a30BOM YpOBHE [IOJKHbI

oTpakaTh C(HOPMHUPOBAHHOCTD y 00YUarOIIMXCsl YMEHUM:

® pacKpbIBaTh CMBIC/ OCHOBHBIX XWUMUUYECKUX TMOHSTUM: aTOM, MOJEKYJa, XUMMUUeCKUM
3/7IeMeHT, TIPOCTOe BeIlecTBO, CJI0XKHOe BelecTBO, CMeChb (OZHOpPOJHas U
HEOJHOPOJHasl), BaJeHTHOCTb, OTHOCUTe/bHas aTOMHas UM MoOJIeKy/sipHasi Macca,
KOJIMUeCTBO BelllecTBa, MOJb, MOJSIDHas Macca, MaccoBasi J0Jisi XUMHUeCKOro
j/IeMeHTa B COeJUHEHWM, MOJSPHbIA 00BEM, OKCHZ, KHCJIOTa, OCHOBAHHUE, COJb,
3JIeKTPOOTPULIATE/IbHOCTD, CTeTleHb OKHC/IeHUs], XUMUUecKasi peakijusi, KjaccuduKarus
peaki[uii: peakliuM COeJUHeHUs], PeaKL[Uu Pa3/i0oXKeH s, peakliiy 3aMellleHus], peakiuu
oOMeHa, 9K30- U SH/[0TePMUUECKHe peaKliH, TeTIoBOU 3 eKT peakiyy, si[po aToMa,
3JIeKTPOHHBIN C/IOM aToma, aTOMHasi opOuTaib, paJuyCc aToMma, XUMHUecKas CBSi3b,
TMoJISIpHasi U HeToJisipHasi KOBaJeHTHasi CBsi3b, MOHHAsl CBSI3b, MOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi Z10/1s BelllecTBa (MPOLeHTHasi KOHLIEHTpaLsi) B PaCTBOPE;

® WUIIOCTPYUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATUA W TPUMEHSITb 3TH
TIOHSITHSI TIPU OMMCaHUM BelLeCTB U UX MpeBpallieHnH;

® CMO/Mb30BaTb XUMMUUECKYHD CHUMBOJIMKY [Jii COCTaBjieHusi (opMys BellecTB U
YPaBHEHUIN XUMUUECKUX peakiui;

e ompe/iesiSTh BaJIEHTHOCTb aTOMOB 3J/IEMEHTOB B OWHAPHBIX COeAWHEHUSX, CTeTleHb
OKWC/IEHUSI 3/IEMEHTOB B OWHApHBIX COEJUHEHUSIX, TIPUHA/JIE)KHOCTh BEILEeCTB K
orpeJileIEHHOMY KJ/acCy CoeJWHeHWM 10 (opMmysaaM, BUJ XUMHUUYECKOW CBSI3U
(KoBasieHTHasi U UIOHHas) B HeOPraHUUeCKUX COeJUHeHUSIX;

e packpeiBath cMbica [leproanueckoro 3akoHa [I. V1. MeHpeneeBa: 1eMOHCTPUPOBAThH
MOHUMaHUe TepUOJUYeCcKOl 3aBUCUMOCTH CBOMCTB XWMUYECKUX 3/1eMEHTOB OT WX
nosioxkeHuss B Ilepruojuueckoil cucTeme, 3aKOHOB COXPaHEHUs MacChl BeIIleCTB,
TIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKY/ISIPHOTO YYeHUs], 3aKOHa ABOra/ipo;

e OMUCHIBATL W XapakTepu3oBaTh TabmuuHyto ¢opMmy Ilepuoguueckoii CUCTEMBI
XUMUAYECKUX 3/IEMEHTOB: pa3/iMyaTh TIOHATHUS «TJlaBHasi moarpymma (A-rpymma)» u
«obounass moxarpynmna (b-rpymma)», Masele W Oosibliie T€pUOJBI, COOTHOCHUTH
o0o03HaueHUs, KOTOpble UMetoTcsi B Tabiie «[lepuoguueckass cucTteMa XMMUUYECKUX



snemeHTOB [. V. MeH/jefieeBa» C YMCJIOBBIMM XapaKTepUCTUKAMU CTPOEHUsS] aTOMOB
XUMUYECKUX 3/IeMeHTOB (COCTaB W 3apsj sapa, oOlljee YWUCIO 3/eKTPOHOB U
pacripejie/ieHue UX T10 371eKTPOHHBIM CJI0SIM);

K/1accuuULMpoBaTh XUMUUECKHEe 37IeMEeHThI, HeopraHuueckue BelllecTBa, XMMUUecKre
peakuuy (MO0 UMC/IYy M COCTaBy YYaCTBYHOIIMX B peakL[UM BeIeCTB, MO TerJIOBOMY
sdpexry);

XapaKTepu30BaTh (OMHChIBaTh) OOIIME XWMHUYECKHe CBOWCTBA BEILECTB PAa3/IMUHBIX
K/IacCoB, TIOATBepXKJasi ONuWCaHWe T[pUMepaMM  MOJIEKY/ISPHbIX  ypaBHEHUM
COOTBETCTBYIOLUX XUMHUUYECKUX Peaki[uii;

MIPOTHO3UPOBAThb CBOMCTBA BeI|eCTB B 3aBUCMMOCTU OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEeKaHUsI XUMUUeCKUX TTpeBpalljeHU B pa3/TMUHbIX YCI0BUSIX;
BBIUMC/IITE OTHOCUTETbHYH0 MOJIEKY/ISIDHYIO M MOJISIPHYHO MacChl BellleCTB, MacCOBYIO
JI0JIF0 XUMHUYEeCKOT0 37ieMeHTa 1o (popmyrie coeJuHeHUsi, MaCCOBYIO [IOJII0 BelllecTBa B
pacTBope, MPOBOAUThL PaCUEThI TI0 yPaBHEHUIO XUMHUYeCKON peaKLuy;

TIPUMEHSITb OCHOBHbIE OTepalii MbICUTE/NbHOU [leATeTlbHOCTU — aHa/lvi3 U CHUHTe3,
cpaBHeHMe, 000011leHre, cuCTeMaTU3aluio, KaacCU(UKaLUIo, BbIsIBJIeHHEe TMPUUUHHO-
-C/lIe[ICTBEHHbIX CBsI3el — JijIsl U3yueHUsl CBONCTB BeIlleCTB M XMMHYECKHUX peaklui,
eCTeCTBEHHO-HayuHble ~ MeTO/Ibl ~ T03HaHWs  —  HaO/ofieHWe,  W3MepeHue,
MO/le/TMpOBaHue, SKCIIepUMEHT (peasibHbI U MbIC/IEHHBIN);

CJlefioBaTh TIpaBUA/IAM  T10JIb30BaHUSI XUMHUECKOW TOCyAol UW 1abopaTOpHBIM
obopyZioBaHMEM, a Takke TpaBWIaM oOpallleHusi C BelljeCTBaMH B COOTBETCTBUU C
WHCTPYKLIUSIMH T10 BBITIOJTHEHHIO TaD0PAaTOPHBIX XUMHUECKUX OTIBITOB I10 TOTyUYeHUI0
¥ cobupaHHio ra3000pasHBIX BellecTB (BOZOpOZA M KHCIOPOJA), TPUTOTOBIEHUIO
PacTBOPOB C OTpe/ie/IEHHON MacCOBOM /losieli paCTBOPEHHOTO BellleCTBa, TJIaHUPOBATh
Y TIPOBOJIUTb XMMHUUECKHe SKCIepUMEeHThI 10 paclio3HaBaHHIO PacTBOPOB Ilesiouei 1
KHC/IOT C TIOMOLL{bI0 UH/JUKAaTOPOB (JIakMyC, (heHO(TaIerH, MEeTUIOPaHX U Apyrue).

K koHIly oOyueHusi B 9 Kjiacce TpeJMeTHble Pe3y/bTaThl Ha 06Aa30BOM YpPOBHE OJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTh Y 00YUarOIIMXCsl YMEHHI:

PacKpbIBaTh CMbIC OCHOBHBIX XMMHWUYECKUX TMOHSTHUM: XMMHUECKUU 3/IeMEHT, aTOM,
MoOJIeKy/a, NOH, KaTUOH, aHUOH, TIPOCTOe BeleCTBO, C/I0XKHOE Bell|eCTBO, BaJIEHTHOCT,
3/1eKTPOOTPULIATE/TbHOCTb, CTeTeHb OKHCIEeHUs, XMMHUecKasi peaki[us, XUMHUecKas
CB$I3b, TEIUVIOBOUM 3(QeKT peaki[iH, MOJIb, MOSIPHBIM 00BEM, PacTBOP, 3JIEKTPOJIUTHI,
HE3JIeKTPOJIUTBI, 3/IeKTPOIMTHUECKass [JUCCOLMAIvs, peakli WOHHOro oOMeHa,
KaTrajv3aTtop, XUMHYecKoe paBHOBecHe, oOpaThMble U HeoOpaTHMble peakiyy,
OKMUCJ/IUTeTbHO-BOCCTAHOBUTE/IbHbIE  Deakl[UM,  OKUC/IWTeb,  BOCCTAaHOBUTEJIb,
OKHCJIeHHe U BOCCTAHOBJeHWe, aJIoTporvs, amMQpOTepHOCTb, XUMHUUecKasi CBS3b
(KoBaseHTHasi, WOHHAasl, MeTas/yIMyecKasl), KpUCTa//IMueckas pellfTKa, KOpPpO3us
MeTa/JIOB, CIUIaBbl, CKOPOCTb XUMHWUECKOW peaklWHd, Tpefe/bHO [0MyCcTUMasi
KoHLeHTpauus [T/IK BeiiecTsa;

WJITIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMUUECKWUX TOHSITUM U TIPUMEHSITb 3TH
TIOHSITUSI TIPU OTTMCAaHUM BellleCTB U UX TMpeBpallleHui;

WCTI0/Ib30BaTh XMMHUYECKYH) CHUMBOJIMKY [i/Isl COCTaBleHUs (OpMy/a BelllecTB U
YPaBHEHUN XUMUUECKUX peaklui;

orpefiesisiTb  BaJleHTHOCTb U CTeNeHb OKUCJIEHWS XUMHUUEeCKUX 3/1eMEeHTOB B
COeZIMHEeHUsIX PA3/IMYHOTO COCTaBa, IPUHA/JIE)KHOCTh BeIeCTB K OIpe/e/IéHHOMY
KJ/IacCy coeJiMHeHWM 10 ¢dopMysaMm, BUJ, XUMHUUYECKOW CBsi3u (KOBa/ieHTHasi, MOHHasl,



MeTaJI/IMueckasi) B HeOpPraHWUeCKHWX COeJUHEeHUsX, 3apsi[i MOHa 0 XWMUUeCKOU
dbopmyrne, xapakTep cpefibl B BOAHBIX PacTBOpax HEOPraHUUECKWX COeJVHEHWH, THIl
KPUCTa/IZTMUeCKOU PelIETKA KOHKPETHOIO BellleCTBa;

packpeiBaTb cMbIC [lepuoguueckoro 3akoHa /. M. MeHzeneeBa U JeMOHCTPHUPOBATh
ero MOHUMAaHHUe: OIHChIBaTh U XapaKTepu30BaTh Tab/iuuHyl0 dopmy [lepromuueckoit
CUCTEMbl XMMWUECKHUX 3/IEMEHTOB: pa3/MyaTh MOHSATUS «rJaBHag noarpymnma (A-
rpyrma)» W «mnobouHas mogrpymnma (b-rpymma)», Manble W Gosiblliie TIEPHOJBI,
COOTHOCUTh 00O3HaueHWs, KOTOpble WMEIOTCS B TepUOAMYECKOr Tabmwmie, C
YKMC/IOBBIMUA XapaKTepUCTUKaMK CTPOEHUs] aTOMOB XMMHUECKUX 371eMeHTOB (COCTaB U
3aps/ sifipa, 00lijee YKMC/I0 IeKTPOHOB M pacripe/ie/ieH|e UX T0 3/IEKTPOHHBIM CJIOSIM),
0OBSICHATL OOIIMie 3aKOHOMEPDHOCTH B W3MEHEHWM CBOWCTB 3/IEMEHTOB U HUX
COeJJMHEHMI B TIpeJie/iaXx MasbIX MepUOJO0B U IJIaBHBIX MOArPYMN C YYETOM CTPOEHUS
VX aTOMOB;

K/1accuuULMpoBaTh XUMUUECKHe 37IeMeHThbl, HeopraHuyeckue BelllecTBa, XMMUUecKre
peakiuu (M0 YMC/Ay M COCTaBY YYacTBYIOIIMX B Peaki[UM BeLeCTB, IO TEeIIOBOMY
3¢ dexTy, 10 U3MEeHeHUIO CTereHel OKUC/IeHUs XUMUYeCKUX 3J1eMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) 0OIMe U crenudUUecKre XWUMUYeCKHe CBOWCTBa
MPOCTBHIX U CJIOXKHBIX BeIlleCTB, TTOATBEP K jasi ONMCaHWe TIpUMepaMy MOJIEKY/ISIPHBIX U
VIOHHBIX YPaBHEHWM COOTBETCTBYIOIIMX XUMHUYECKUX peaKkLny;

COCTaBJISITh YPaBHEHHsI 3/1eKTPOJIMTUUECKOW AUCCOLMALIMM KUC/IOT, 11ieJI0uel U Comel,
TIOJTHBIE W COKpAIIEHHbIe YDaBHEHUS peaki[iii MOHHOTO 0OMeHa, ypaBHeHUsI peakivi,
MOATBEP)KJAIOIINX CYIL[eCTBOBaHWe T'eHeTUUYeCKOM CBSI3M MeXy BellleCTBaMu
Pa3/IMUHbIX K/1aCCOB;

pPacKpbIBaTh CYLIHOCTb OKHC/IUTE/IbHO-BOCCTAHOBUTEIBHBIX peakLWid TOCPeCTBOM
COCTaBJIeHUsT 3/IEKTPOHHOTO 0asiaHCca ITUX peaKLuii;

MPOTHO3UPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTHA OT WX CTPOEHHs], BO3MOXXHOCTHU
MpOTeKaHUsl XUMUUYeCKUX TTPeBPallleHU B pa3/IMUHBIX YC/IOBUSIX;

BBIYUCJIATh OTHOCUTE/IbHYIO MOJIEKY/ISIDHYIO U MOJISIDHYFO MacChl BellleCTB, MacCOBYIO
JI0JIF0 XUMHUYECKOT0 37IeMeHTa 1o (popmyrie coeJUHEHMs, MaCCOBYIO [IOJII0 BelllecTBa B
pacTBope, NMPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMHUUYECKOU peaklivy;

cobiofaTh TpaBWa II0JIb30BaHUS XUMHWYeCKOW TmocyZod U jabopaTopHBIM
obopyzoBaHHeM, a TakKKe TIpaBW/Ia OOpalleHUs C BelleCTBAMH B COOTBETCTBUH C
WHCTPYKLIUSIMH T10 BBITIOJTHEHHIO Ta00PATOPHBIX XUMHUECKUX OIIBITOB I10 TTOTYUYE€HUI0
¥ coOMpaHMIO ra3000pa3HbBIX BellecTB (aMMHaKa M YTIeKUC/IOro Ta3a);

TPOBO/IUTh peaklyH, MOJTBepXKAatole KaueCTBeHHbIM COCTaB Pa3/IMUHbIX BelleCTB:
pacrio3HaBaThb OIBITHBIM TYTéM XJIOpUA-, OpomMuz-, voauz-, KapboHat-, docdar-,
CWIMKAT-, Cyab(haT-, TUAPOKCUJ-UOHBI, KaTUOHbI aMMOHHS U WOHBbI U3yUEHHBIX
MeTaJlJIoB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUeCKUX BEILleCTB;
MIPUMEHSITb OCHOBHbIE OIepaljui MbICUTE/NLHOU [1eATeTbHOCTU — aHa/li3 U CHUHTe3,
cpaBHeHHWe, 0000IlleHHe, CHUCTeMaTH3al|io, BbIsIBJIeHWe TPUYMHHO-C/Ie/[CTBeHHbIX
CBsI3€M — /Ui U3yYeHWs CBOMCTB BellleCTB U XWMHUECKUX peakl[ui, eCTeCTBeHHO-
HayuyHble METOZABl TI03HAaHWsSA — HaO/roZieHWe, W3MepeHHe, MO/e/IMPOBaHue,
9KCrepuMeHT (peasibHbll U MBIC/IEHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJ/TIACC
KommuyecTrBo yacoB
Ne HaumeHoBaHUe pa3/ie/ioB U OneKTpoHHbIE (1{U(PPOBHIE)
n/n TeM NMPOrpamMMblI Bcero Konrponeubie TIpakTiyeckue o0pa3oBarte/ibHbIE PecypChl
paboThI padoThI
Pa3pen 1. IlepBoHaua/ibHbIe XMMHAUYECKHE IOHATUSA
XuMust — BakHasi 00/1aCThb
11 eCTeCTBO3HaHUS U 5 9 bubmoTeka IIOK
TpaKTUUeCKOU JieaTeTlbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
12 BewiectBa 1 xviMmuueckue 15 1 bubmoreka IIOK
peakiu https://m.edsoo.ru/7f41837c
Nroro no pa3geny 20
Pa3pen 2. BaxkHeMIIde npe/CTaBUTE/TH HEOPraHUYeCKHUX BelleCcTB
21 Bo3ayx. Kucimopog. IloHsaTtue 6 1 bubmoTeka LIOK
00 okcugax https://m.edsoo.ru/7f41837c
99 Bogopoza.Ilonstue o kuciorax g 1 bubmoreka IIOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [ToHsITHE 00 c 1 1 bubmoTeka LIOK
) OCHOBAaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE K/1aCCBbI 1 1 1 Bubmoteka LIOK
HeOpraHUu4eCKUx CoeJMHeHUU https://m.edsoo.ru/7f41837c
Wtoro no pazgeny 30

Pa3pen 3. Ilepuoauueckuii 3akoH U Ilepuoguueckas cucteMa XuMuueckux 3/ieMeHTOB 1. V1. MeHnpeneeBa. CTpoeHHe aTOMOB.

Xumunueckasi cBsizb. OKHC/IMTE/TbHO-BOCCTAaHOBUTE/ILHbIE peaKnuu




[TepuoiuecKuii 3aKOH U
Ilepyopuyueckas cucremMa

bubmuoreka LJOK
3.1 XUMUUeCKUX 371eMeHToB /1. 1. 7 https://m.e dsc]i).ru 17841837 ¢
Menpene-eBa. CTpoeHue
aToma
Xurmurueckasi CBsI3b.
3.2 OkucauTe/IbHO- 8 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHbIE PeaKl[un
bubmoreka IIOK
Hroro ro paspeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KonunyecTBo yacos JJIeKTPOHHBIEe
HaumeHoBaHMe pa3fe/ioB U TeM (udpoBbie)
Ne n/n KontposbHbie | IIpakTHyeckue
MporpaMMsbI Bcero oOpa3oBarte/bHbIE
paboThI paboThI
pecypchbl
Pa3pen 1. BemjecTtBo 1 XuMHUYeCKHe peakiiuv
11 [MToBTOpEHue U yriayb/ieHre 3HAHUH c 1 bubmioreka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1o OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnmoreka LIOK
) peakiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas JUCCOLaLIUS. 3 1 1 bubmmoreka IIOK
' XHMHUUeCKHe peakliy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro nio pasgeny 17
Pazgen 2. HemeTa/l/ibl M UX COeAUHEHUS
51 OO0111as XxapaKTepUCTUKa XUMHUUEeCKUX 4 1 bubmoteka LJOK
) snemeHTOB VIIA-rpymmsl. ['anoreHsl https://m.edsoo.ru/7f41a636
06
22| veweson ViAcrpynma. Cepa neé : biGnorera LIOK
) pyrirbL. T-€p https://m.edsoo.ru/7f41a636
Coe/JHeHUsI
06
23 snewertron VAcrpymis, Asor, dochop x| 7 ,  Bubmomea IOK
' PYTHIBL- ’ P https://m.edsoo.ru/7f41a636
coe/THeHUsI
OO0111ast XapaKTepUCTHKA ec
24 snewenton IVA Ty, Ynepos ; 1 , | BubmoresaLOK
' . PYFHBL. POA https://m.edsoo.ru/7f41a636
KPeMHUH U UX COeJUHeHUS
Wroro no pa3peny 25




Pa3zpen 3. Meranabl M UX COeJMHEHUSA

bubmioreka LJOK
3.1 06 7 4
HHe CBOMCTRA MeTaion https:/m.edsoo.ru/7f41a636
bubmmoreka LIOK
2 B 7| 1
3 @KHeUIIIMe MeTasl/Tbl U UX COeIMHeHUs 6 hitps:/m.edsoo.ru/7f41a636
Wroro no pa3peny 20
Pa3pen 4. Xumusa ¥ oKpy’kamwmias cpeja
4.1 BelectBa 1 MaTepuasbl B JKU3HH UeI0BeKa 3 bubmorexa LIOK
) . P https://m.edsoo.ru/7f41a636
Ntoro no paspeny 3
PesepBHOe BpeMmsi 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




IIOYPOYHOE IVIAHUPOBAHUE

8 KVIACC
Ne KoimnuyecrBo yacoB Jlata JJIeKTpOHHBIE H(pPOBHIe
B Tema YPOKa KOHTpOJIbeIe HpaKTI/l'-IECKI/Ie 06pa30BaTEJ1bele
n/n Bcero H3yueHH o
paboThI padoThI pecypchbl

1 [Ipegmet xvmuu. Posib XMy B 1 bubmoreka IIOK
>KU3HU yesioBeKa. Tesa v BelllecTBa https://m.edsoo.ru/ff0d210c

9 IToHnsiTHe 0 MeTo/jax MO3HAHUS B 1 bubmoteka LIOK
XUMUA https://m.edsoo.ru/ff0d227e
[MpakTueckast pabota Ne 1 «IIpaBuia

3 paboTsl B 1ab0paTopuy U MPUEMBI 1 1 bubmioreka LIOK
obpaiieHus ¢ 1abOpaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

4 YucTeie BeljecTBa U cMecd. CriocoObI 1 bubnuoreka LIOK
pasfiesieHust cMecei https://m.edsoo.ru/ff0d26ca
[MpakTryeckast pabota Ne 2

5 «1£)a3,qe11eHHe cn[/)leceix’l (Ha mpumepe 1 1 Bubmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OUMCTKHY TTIOBAPEHHOU COJN)»
bubnoreka IIOK

6 ATOMBI 1 MOJIeKYTb1 1 https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUe 371eMeHTbl. 3HaK1 1 bubmoreka LIOK
(cuMBOJIBI) XUMUUECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTbie U C/10KHBIE BelleCTBa 1 bubmuorexa LIOK

https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKY/ISIDHOE YYeHue 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH II0CTOSIHCTBA COCTaBa 1 bubnuoreka LIOK




BellecTB. XUMHUeckasi (hopmyia.
BasieHTHOCTh aTOMOB XUMHUUYECKUX

https://m.edsoo.ru/ff0d2eae

3/1eMeHTOB
1 OTtHOCUTe/IbHAs aTOMHas Macca. Bbubmoteka LIOK
OTtHocUTe/bHAsI MOJIEKY/IsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas fo/i1 XUMHAUeCKOro bubmioreka LJOK
37IeMeHTa B COeIMHEHUH https://m.edsoo.ru/ff0d350c
13 Kosmuectso BelectBa. Moib. Bbubmioteka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dur3rUeCcKre U XUMUUeCKUe SIBJIEHUS. bubmioreka LIOK
XuMHueckasi peakiusi https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yC10BUs NIPOTEKAHUA bubmioreka LIOK
XUMHUUECKHUX PeaKIvi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUsI MaCChl BEILeCTB. bubmioteka LIOK
XuMHUUecKue ypaBHeHUsI https://m.edsoo.ru/ff0d3b88
BbruricieHust KOJiMyeCTBa, MacChl
17 BelljecTBa 10 ypaBHeHUsIM Bubmorexa LIOK
o https://m.edsoo.ru/ff0d5708
XUMHUUECKUX peakLuii
Knaccudukaiys XxuMuuecknx
18 peaKuI/H‘E) (COELI,II[I/IHEHI/IH Pa3o>KeHUst Bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — yUéHBbIN-
19 SHIMK/IOMeJUCT. Oﬁog]j.IEHI/Ie u Bubmiorexa LOK
B https://m.edsoo.ru/ff0d40c4
CcUCTeMaTH3allysl 3HaHUi
20 KonrpospHast pabota Nel o Teme bubmoreka LIOK
«BelljecTBa ¥ XUMHUUYECKHE pPeaKIui» https://m.edsoo.ru/ff0d4290
71 Bo3gyx — cmech rasos. CocraB bubmioreka LIOK

Bo37yxa. Kucsiopog — snemeHT u

https://m.edsoo.ru/ff0d448e




rpocToe BellecTBO. O30H

dusnuecKue U XUMHUYeCKHe CBOMCTBA

22 KUCI0poa (peakLyy OKUC/IeHus, Bubmiorexa LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTHe 06 OKcHmax
Crioco6bI 1osTyueHUst KUCIOPOAa B
23 nabopaTopuu ZIqHI)OMbILHIIerH(’)qCTI/I. Bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHuve Kuciopoga
TennoBoit 3ppekT XUMHUUeCKou
24 peaxkiuu, TMOHSITHE O bubmoteka LIOK
TepMOXUMHUECKOM ypaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y 9H/IOTEPMHUYECKUX PeaKI[UsX
Tonnvo (HeTh, yrosb U MeTaH).
25 3anH3HEIEI/Ie¢];O3,[[yyl;(a CII0COOBI iro Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
Tpe/I0TBpallleHusI
[MpakTueckasi pabora Ne 3 1o Teme
26 «I?IonyquHe u I(?_061/1paH1/1e Bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHMCJIOPO/Ia, 3yueHue ero CBOMCTB»
97 Bopopon — 3nmemeHT U ipocToe bubmioteka LIOK
BelllecTBO. HaxoykaeHue B IpUpozie https://m.edsoo.ru/ff0d4dd0
78 dusnueckre U XMMHUUeCKre CBOMCTBA bubnoreka IIOK
Boziopojia. [IpumMeHeHue BoJopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KMC/IOTAX U COMAX Bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6nI TosTyueHusi BOAOPO/a B bubmioreka LJOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckasi pabora Ne 4 1o Teme Bu6miorexa LIOK
31 «[TonyueHuvie u cobupaHue BOA0OPO/a,

H3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MouJisipHbIi 00BEM ra3oB. 3aKOH

bubmioreka LIOK

32 ABorajzipo https://m.edsoo.ru/ff0d542e
Borunciienust 00b6Ma, KoJIMuecTBa
33 Bell|ecTBa rasa Iio ero U3BeCTHOMY Bubmorexa LIOK
- https://m.edsoo.ru/ff0d55a0
KOJTMYeCTBY Bell[eCTBa WU 00BEMY
BbrurcieHusi 005MOB ra3oB 10
34 YPaBHEHUIO peakLii Ha OCHOBe Bubamorexa LIOK
B N https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIIEHUH Ta30B
35 du3nyecKre U XuMHUUYeCcKre CBOMCTBA bubmoteka LIOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuii. [ToHsiTHE 00 bubnuoreka LIOK
VMHJMKaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTesb.
37 HacebimeHHbIe ¥ HeHaChIlLIeHHbIe bubmioteka LIOK
pacTBOpbl. MaccoBasi 10715 BellleCTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[TpakTrueckasi pabora Ne 5 1o Teme
«IIpurorosyieHre pacTBOPOB C bubnuoreka LIOK
38 . . o
onpe/ie/IEHHOM MaCCOBOM /1071 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO Bell[eCTBa»
39 KonrposeHast pabota Ne2 o Teme Bbubmioteka LIOK
«Kucnopoa. Bogopog. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Knaccudukaius, bubmioteka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
’ https://m.edsoo.ru/ff0d664e
aM(oTepHBIX OKCH/IOB
42 OcHOBaHHUsI: COCTaB, K/1aCCU(pUKALUS, bubmioreka LJOK




HOMEeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TosyueHue U XMMHYeCKHe CBOMCTBA bubnuoreka LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, Knaccuukarys, bubmmoreka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [MonyyeHre ¥ XMMHUYeCKre CBOMCTBa bubnuoreka LIOK
KUC/IOT https://m.edsoo.ru/ffO0dfee?
Comu (cpenHue): HOMeHK/AaTypa,
46 CHOCO((SI)I: ninyq)eHHﬂ XI/IMI/IIIZEKI/IE Bubmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IMpakTueckast pabota Ne 6. Perienue
47 SKCIepUMeHTa/IbHbIX 3aa4 10 TeMe Bubnuoreka LIOK
«OCHOBHBI€ KJ/IaCChl HEOPTraHUYeCKUX https://m.edsoo.ru/00ad9b7c
coeJUHEeHHU»
['eHeTHuecKasi CBSI3b Me
48 KjlaccaMu HEOpFaHI/IHEC;II(/'Iqu Bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
coelMHeHUI
49 O06o006111eH1e ¥ CCTeMaTH3aLKs bubmioteka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb?2
KonrpospHast pabota Ne3 o Teme
50 "OCHEBHLIE KJII::E[CCI:I HeopraHuyecKux Bubmorexa LIOK
o https://m.edsoo.ru/00adSela
coelMHeHUI
51| xmaeeco e, onewaeo BGinorexa LOK
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHbIX 3/1eMEHTOB
[Teproayueckrii 3aK0H U Bu6morexa LIOK
52 [Tepuopuueckas cucreMa

XUMUUeCKUX 3y1eMeHToB [. U.

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




MeHgeneeBa

53 [Tepuoppl, rpyriribl, MOATPYIIIILI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue aToMoB. COCTaB aTOMHBIX bubmmoreka LIOK
saep. V3oTormnbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 060n0quU Bu6miorexa LIOK
55 aToMOB 3/IeMeHTOB [lepuoanueckou
https://m.edsoo.ru/00ada6bc
cucremsl! [I. 1. Menzeneesa
XapakTeprCTHKa XMMUUeCKOro
56 3/IeMeHTa I10 ero MOJIOKEHUI0 B bubmioreka LIOK
[Tepuopnueckoii cucteme /1. 1. https://m.edsoo.ru/00ada824
MenpgeneeBa
3HaueHue [leproanueckoro 3akoHa
57 [l Pa3BUTHSI HAYKU Y TIPAKTUKU. /1. bubmioteka LIOK
N. MeHpeneeB — yuéHbIi, Mearor u https://m.edsoo.ru/00ada96e
rpaklaHUH
58 DJIEKTPOOTPULIATE/TBHOCTh aTOMOB bubmoreka LIOK
XUMHUUYECKUX 3/IeMEHTOB https://m.edsoo.ru/00adaab8
bubmioreka LIOK
59 VloHHas XMMHeCKas CBA3b https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisipHasi XuMuueckas bubmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KogBanenTtHast HerosisipHas bubmioreka LJOK
XUMHUUeCKast CBSI3b https://m.edsoo.ru/00adaab9
bubmoreka IIOK
62 (CTereHs OKHC/IeHHS https://m.edsoo.ru/00adae28
63 OKuCcIMTeTIbHO-BOCCTAHOBUTE/IbHbIE bubmioreka LIOK

peakiuu

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




bubmioreka LIOK

64 OKUC/IUTEe/IU U BOCCTAaHOBUTETU 1 https://m.eds00.rw/00adb076
5 | cCopome arous S |1 BrGiorera LIOK
CBSI3b» https://m.edsoo.ru/00adb486
66 Pe3epeHbiii ypok. O60011IeH1E U 1 bubnuoreka LIOK
cUcTeMaTU3alus 3HaHUM https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O6001IeHIE 1 1 Bbubmioteka LIOK
cHCTeMaTu3alus 3HaHUU https://m.edsoo.ru/00ad9cb?2
68 Pe3epBHbIil ypok. O006ITIeHME U 1 bubmioreka LIOK
CUCTeMaTU3aLusl 3HaHUM https://m.edsoo.ru/ff0d61c6
OBLIEE KO/ITMYECTBO YACOB I10 68

[TPO'PAMME




9 K/IACC

KosmyecTBO 4acoB

JeKTpoHHbIe 1{u(poBbIe

1:;')“ Tema ypoka Beero KonTposnbabie | IlpakTHueckue 'IZ/I[:;:EHI/IH obpasoBaTe/bHbIE
padoThI paboThI pecypchbl
[Teproprueckuii 3aK0H.

1 [lepuopguueckas cucrema 1 Bubmoteka LIOK
XUMUUeCKUX 37ieMeHTOoB []. U. https://m.edsoo.ru/00adb59e
MengeneeBa

, | mer— |

. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEPUO/0B

3 Knaccudukaiys 1 HoMeHK/IaTypa 1 bubmoteka LIOK
HeopraHUuecKUX BelllecTB https://m.edsoo.ru/00adb7e2

4 Buibl XiMHUeCKOM CBSI3U U THTIbI 1 bubmioreka LJOK
KPHUCTa/UIMYeCKUX PelfToK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel mo Teme

c «[ToBTOpEHUE U yraybIeHue 1 1
3HaHWUM OCHOBHBIX pa3ziesioB Kypca
8 knacca»

6 Knaccudukanys xuMuuecknx 1 Bbubmioteka LIOK
peakiuii Mo pa3/IMYHbIM MpHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsATHE 0 CKOPOCTH XUMUUECKON

7 peakLu. HOHHI’)FI/IE 0 FTOMOT'eHHBIX U 1 Bubamorexa LIOK

https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PeakLUsX
[ToHsATHE O XYMUUECKOM
8 paBHOBeCHU. PaKTOPbI, BIUSAIOLLIUE 1 Bubmiorexa LIOK
. https://m.edsoo.ru/00adc28c
Ha CKOPOCTb XUMHUUYECKOW peakLuu




Y TI0/I0)KEHUE XMMHUYEeCKOTro
paBHOBeCUsI

9 OKHCUTE/TEHO- Bbubmioteka LIOK
BOCCTaHOBUTe/IbHbIE PeaKLuU https://m.edsoo.ru/00adcade
Teopusi 371€KTPOIUTHUUECKON
10 ,ILI/ICEOLII/I&L(I/II/I.pCI/IIIBHI:Ie 1 cnabbie Bubmorexa LIOK
https://m.edsoo.ru/00adcd68
3/1eKTPOJIUTHI
11 VoHHble ypaBHeHUs peakLyn Bubamorexa LIOK
https://m.edsoo.ru/00add448
XuMUYecKue CBOMCTBa KHUC/IOT U
12 OCHOBaHHI B CBeTe Mpe/CTaB/lIeHu bubnuoreka LIOK
00 3/IeKTPO/IUTHUECKOU https://m.edsoo.ru/00add5d8
Juccouyanyn
XuMuYeckKue CBOMCTBA CoJiel B
13 CBeTe Tpe/iCTaB/ieHH 00 Bubmiotexa LOK
N https://m.edsoo.ru/00add8b2
3J1IEKTPOJIMTUYECKON AUCCOLMALU
14 [TonsiTHe 0 rUApOIU3e Coment Bubmiorexa LOK
https://m.edsoo.ru/00add9d4
15 O6o001eHre ¥ cucTeMaTH3arys Bubmoteka LIOK
3HaHUM https://m.edsoo.ru/00addd1?2
[MpakTryeckast pabota Ne 1.
16 <<1£)ELH€HI/IE 9KCHpepI/IMEHTaIII>HI>IX Bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/ia4»
KontponbHast pabota Ne2 1o Teme
17 «OJIeKTPOIMTHYeCKas bubmoreka LIOK
aucconyanys. XvuMUuueckue https://m.edsoo.ru/00addecO
peakly B paCTBOpax»
18 OO111ast XapaKTepUCTUKA rajoreHoB. bubnuoreka LIOK




XuMUYecKre CBOMCTBa Ha MMprUMepe
xJjiopa

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

Xnoposogopog. CossiHast KUC/IOTa,

bubmioreka LJOK

19 XUMHUUECKHe CBOIMCTBA, IOJIYUeHUe,
ya https://m.edsoo.ru/00ade104
TpYMeHeHHe
ITpakTrueckasi pabota Ne 2 110 TeMe

20 g p N * bubmoreka LIOK

«[ToyyueHue COJITHOM KUCJIOTHI,
e . - https://m.edsoo.ru/00ade348
H3yuyeHre eé CBOKMCTB»
BrruriciieHust o ypaBHEeHUSIM
21 XUMUUECKUX ealzp W, eC/Id OJVH Bubmiorexa [OK
bearHi, A https://m.edsoo.ru/00ade488
13 peareHTOB /laH B U30bITKe

29 OO0111ast XapaKTePUCTHKA 3/IEMEHTOB bubmoreka IIOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnorponHbie MoAUGbUKALIMKU CEPBI.

73 HaxoxxzpeHue cepsl v eé bubmioreka LJOK
coelMHEHUH B TIPHUPO/eE. https://m.edsoo.ru/00ade64a
XvMHUeCcKre CBOUCTBA Cepbl
CepoBoopo/, CTpoeHue,

24 (bnznqe?mze?/l xnﬁmqecme Bubmiorexa IOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KUCIOTA,
9t o3 'qec E P ecKie bubmioteka LJOK
W3MUeCKHe U XUMHUUYeCKU
. https://m.edsoo.ru/00adea28
CBOICTBa, IpUMeHeHHe
XuMHUeckue peakiivu, jie)kaliye B
OCHOBE MPOMBIIIJIEHHOI'O CITIocoba
P . bubmioreka LIOK
26 I10/Ty4eHUsI CEPHOU KHUC/IOTEI.

XUMHUUECKOoe 3arpsisHeHue
OKpY>Karolllei cpe/ibl

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




COeJHEHUAMU CePbI

BbluriciieHre MaccoBo# 101

bubmioreka LIOK

27
BbIX0/]a MPOJIyKTa peakLun https://m.edsoo.ru/00adec8a
OO6111ast XapaKTePUCTHKA 37IEMEHTOB
VA-rpynnesl. A30T,

Py Bbubmioreka LIOK

28 PACHPOCTPAREHNE B HIPHPOAE, https://m.edsoo.ru/00adeea6
bu3rUecKre U XUMHUECKHe - )
CBOMCTBA
AMMMaK, ero pusrueckue u Bu6miorexa LIOK

29 i
FUMITICCKUE CBOUCTRA, HOMyHetie https://m.edsoo.ru/00adf004
Y IpUMeHeHre
I[MpakTrueckas pabota Ne 3 o Teme Bu6mioexa LIOK

30 «[TonyueHve aMMHakKa, U3ydyeHue https://m.eds00.ru/00adf180
€T0 CBOMCTB» — )

31 A30THas KUC/O0Ta, eé (hr3nueckue 1 bubnuoreka LIOK
XUMHUUECKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrionib30BaHWe HUTPATOB U COei
aMMOHUSI B KaueCTBe MUHePabHbIX Bubmorexa LIOK

32 obpeHuii. XuMuueckoe
yAOOD . https://m.edsoo.ru/00adf518
3arpsi3HeHue OKpY»Karollleil cpe/ibl
COeJJMHeHHsIMU a30Ta
docdop. Okcupa dpochopa (V) u Bu6mioexa [IOK

33 dhocdopHasi KucioTa, pusnueckue U https://m.edsoo.ru/00ad68a
XMMHYECKHe CBOWCTBA, IO/IyYeHue — )
Wcnonb3oBanue ¢ocdaToB B

34 KaueCTBe MHUHEPa/bHbIX bubmoreka LIOK

yo0peHuii. 3arpsi3HeHHe
TIPUPOJHOM cpe/ibl hochaTamu

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




Yrnepoj, pacrnipocTpaHeHHe B

35 npupoze, hpusnueckre u Bubmorexa LIOK
. https://m.edsoo.ru/00adfd9c
XUMUUeCKHe CBONCTBa
Oxkcuapl yriaepoaa, ux ¢usuueckue
Y XUMUUYeCKHe CBOMCTBA.
36 OKonoruueckue rmpooieMbl Bubmiorexa LOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKCH/IOM yT/iepoia
av)
. bubmoreka LIOK
37 Yro/bHas KUC/IOTa H e€ comn https://m.edsoo.ru/00ae006c
I[MpakTueckas pabota Ne 4 1o Teme
n "[losiyyeHue yryieKMc/Ioro rasa. bubmoreka IIOK
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HuoH"
[TepBoHava/ibHBIE TOHATHS 00
39 oplPaHquCKHX BellleCTBax Kak 0 Bubamorexa LIOK
https://m.edsoo.ru/00ae054e
COeIMHeHUsX yraeposa
. bubmoteka LIOK
40 KpemHuit 1 ero coeauHenns https://m.edsoo.ru/00ae080a
IMpakTueckast pabota Ne 5.
a1 PerieHre skcriepyMeHTaNbHbBIX Bbubmioteka LIOK
3a/1au 110 TeMe «BakHetiie https://m.edsoo.ru/00ae0bf2
HeMeTaJl/bl ¥ UX COeJUHEHUSI»
KontponbHas pabota Ne3 1o Teme
42 «Ba>K[1)JeI7ILHI/Ie lk)IeMeTaJUHaI U UX Bubmiorexa LOK
https://m.edsoo.ru/00ae0e18
CoeIMHEHUSA»
43 OO011jas1 XapaKTepPUCTHKA bubmoteka LIOK

XUMHNYeCKHUX 3/IeMEeHTOB —

https://m.edsoo.ru/00ael103e




MeTas1oB. MeTannnyeckasi CBsi3b U
MeTal/In4yeckasi Kpucrauiiyeckas
peméTka. Pusnueckue CBOMCTBA
MeTaJlJiIoB

XHUMHUUeCcKre CBOHCTBA METa/l/IOB.

bubmoreka IIOK

a4 SHeKTpOXHI\quECKHﬁ PAA https://m.edsoo.ru/00ael156
HarpspKeHU MeTasljioB
O61mue criocoObl TOTy4YeHust
o | e e, e
DeAKIH, €CITH OJIUH H3 DEAreHTOR https://m.edsoo.ru/00ael156
COJIEP>XKUT TIPUMECU
46 [ToHsiTHe 0 KOPPO3UM MeTaJIJIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ael1278
bubmioreka LJOK
47 LHenounere Merae! https://m.edS(])_}).ru/Oan14b2
48 OKcupl U TUAPOKCUIBI HATPUS U bubmoreka IIOK
Kanusa https://m.edsoo.ru/00ae14b?2
49 [[ler0uHO3EMeEJIBHBIE METa/I/IbI — bubmioteka LJOK
KaJIbL[U{ U MarHui https://m.edsoo.ru/00ael15e8
50 Bakneliiie coeJuHeHUsT KabLysl Bubmiorexa LOK
https://m.edsoo.ru/00ae15e8
51 0606U;(6HI/IE Y CUCTeMaTH3aI[us
3HaHUM
59 JKécTKOCTBb BOJIBI M CITOCOOBI eé bubmmoreka IIOK
yCTpaHeHUst https://m.edsoo.ru/00ae1886
53 [TpakTueckasi pabora Ne 6 1o Teme bubmioreka LIOK

"JKECTKOCTb BOABI U METObI eé

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




yCcTpaHeHus"

. bubnuoreka LIOK
>4 ATTIOMHHHH https://m.edsoo.ru/00aelc64
55 AwmdoTepHbIe CBOMCTBa OKCU/a U bubmmoreka LIOK
TUAPOKCH/IA https://m.edsoo.ru/00aelc64
bubmioreka LJOK
>6 7Kereso https://m.edsoo.ru/00ae1d86
57 OKcuppl, TUAPOKCUBI U COTU bubmoreka LIOK
xene3a (II) u »xene3a (III) https://m.edsoo.ru/00ae35e6
cg O600111eHKe ¥ CUCTeEMAaTH3alUs
3HaHUM
[MpakTryeckast pabota Ne 7.
59 Pemienue skcriepuMeHTaIbHbIX bubmoteka LJOK
3a/1au 110 TeMe «BakHetiie https://m.edsoo.ru/00ae3de8
MeTaJlIbl U UX COeJUHEeHHSs»
BbruriciieHusi o ypaBHEHUSIM
XUMUUECKUX peakLii, eciv OivuH
60 13 PeareHToB /laH B U30BITKE WU bubmioteka LIOK
COZIep’)KUT TIpUMecH. BrrurciieHus https://m.edsoo.ru/00ae1750
MacCOBOM 10U BBIXO/]a TIPO/IYKTa
peakiuu
61 O06o006111eH1Ee ¥ CCTeMaTH3aLUs
3HaHUU
KontponbHast pabota Ned 1o Teme
62 «Baxknei1me MeTaNIbl U UX
coeJHEeHUA»
63 BeljectBa 1 matepuassbl B bubmioreka LIOK

HOBCE,[[HEBHOﬁ JKHM3HH 4yejIOBeKa

https://m.edsoo.ru/00ae3f50




XUMHUUECKOoe 3arpsi3HeHue

bubmioreka LIOK

o4 OKPY>Karolllei cpejibl 1 https://m.edsoo.ru/00ae4270
65 Posb xvmMuu B peltieHun 1 Bbubmioteka LIOK
9KOJIOTUYeCKHX TIpobiemM https://m.edsoo.ru/00ae4270
66 Pe3epeHbiii ypok. O60011I€HNE U 1 bubmoreka LIOK
crCTeMaTu3al[ysi 3HaHUM https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbiii ypok. O6001IeHIE 1 1 Bubmioteka LIOK
CcHCTeMaTu3als 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O006ITIEHME U 1 bubmoreka LJOK
cHUCcTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME
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