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INOSACHUTEJ/IBHASA 3AIINCKA
[TporpamMma 1Mo XMMHUHM Ha YPOBHEe OCHOBHOTO 00Iiero o0Opa30oBaHUsi COCTaB/leHa Ha OCHOBE
TpebOBaHMI K pe3y/ibTaTaM OCBOEHHWs] OCHOBHOW 00pa30BaTe/bHOW TPOrpaMMbl OCHOBHOT'O
obiiero obpa3oBanusi, mipezacTaBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBe (GezepanbHON
paboueii mporpaMMbl BOCTIMTaHUS M C YUETOM KOHI[ETIIIUM TIperioZilaBaHus yueOHOro rpeimMeTa
«XuMHs» B 00pa3oBaTebHBIX OpraHu3alusax Poccuiickoit deepaiyu.

[TporpaMma TO XUMHUM [JaéT TIpeACTaBleHHe O Liefsx, oOiei cTpaTeruu oOyueHwUs,
BOCITUTaHUS W PAa3BUTUsA OOYYAKOIUXCS CpeCTBaMHM yueOHOrO TIpeAMeTa, yCTaHAB/IMBAeT
o0si3aTesbHOE TIPeIMETHOE COJlepKaHue, TIpelyCMaTpUBaeT pacrpeziesieHhe ero mo KjaccaMm |
CTPYKTypHPOBaHHe T0 pa3fiesiaM U TeMaM MPOorpaMMhbI TI0 XUMUH, OripefiesisieT KOuueCcTBeHHbIe
Y KayeCTBeHHble XapaKTepUCTUKU CO/Iep)KaHWs, pEeKOMEeH/yeMyl T[0cC/efloBaTe/IbHOCTh
W3yUeHUs] XUMHUM C YUETOM MEXKIIPEJIMETHbIX U BHYTPUIIPEIMETHBIX CBSI3eH, JIOTUKA yueOHOTOo
Trporiecca, BO3pacTHbIX 0cOOeHHOCTel 00yJarLuXcsi, ornpe/iesnseT BO3MOXKHOCTH TpeiMeTa JIJist
peas3aliy TpeOOBaHUM K pe3y/ibTaTaM OCBOEHUsT OCHOBHOM 0Opa3oBaTelbHON MporpamMmbl Ha
YPOBHe OCHOBHOTO 0011iero ob6pa3oBaHus, a Takke TpeOOBaHUM K pe3y/bTaTaM 00y4YeHHs] XUMUHU
Ha YpOBHe Ijefied W3ydeHUs TIpeJMeTa W OCHOBHBIX BH/IOB yueOHO-TI03HaBaTeTbHOMN
JiesTeTbHOCTH 00yUaroIIerocsi o OCBOeHUI0 yueOHOTO CO/IepyKaHMS.

3HaHMe XUMHHU CJTy)KUT OCHOBOM /7151 ()OPMHUPOBaHKMSI MUPOBO33peHHsI 00yUaro1[erocsi, ero
Tipe/ICTaB/IeHU 0 MaTepuaibHOM e/IMHCTBE MUPA, BXKHYIO POJIb UTPAtOT hopMUPYyeMble XUMUe
TIpe/ICTaB/IeHUsI O B3aMMOTIPEBPAIIIEHUSIX SHEPTHUU U 00 3BOJIFOI[UM BEILECTB B MPUPO/E, O MyTAX
pellieHUs1 T700a/bHBIX MpO6IeM yCTOMUYMBOTO pa3BUTHUS 4Ue/iOBeUueCTBAa — ChIPbEBOM,
SHEepreTUUeCKOH, MUIIEBOM U 9KOJIOTUUECKOUW 6e301acHOCTH, MpobieM 3[paBOOXpaHeHUsI.

N3yyeHue xumuu:

CIIOCOOCTBYeT peanu3aliid BO3MOXKHOCTEH [iI1  CcamMOpa3BUTUS U (HOPMUPOBaHHUS
KYJIbTYPbI TMYHOCTH, €€ 0011ieil U PyHKI[MOHATbHOM IPaMOTHOCTH;

BHOCHUT BKJIaZi B ()OPMHUPOBaHUE MBIIUIEHUS] U TBOPUECKUX CITIOCOOHOCTeH 00ydJaroluxcs,
HaBbIKOB MX  CaMOCTOSITeJTbHOM  yueOHOW  JIeITeJIbHOCTH,  JKCIIEPUMEHTATbHBIX U
UCC/IeIOBAaTe/IbCKUX YMEHMH, HeoOXOAWMBbIX KakK B TIOBCEJJHEBHOM JKW3HM, TaK U B
rpodeCcCMOHa/ILHOM JiesiTeNTbHOCTH;

3HaKOMHUT CO CHeLM(PUKONW HAay4yHOTO MBILLIJIEHHSs, 3aK/1a/bIBaeéT OCHOBBI LI€JIOCTHOTO
B3IJ/I5i7la HA €JUHCTBO MPUPO/IbI U Ue/ioBeKa, SIB/ISeTCs OTBETCTBEHHBIM 3TarioM B (hOPMUPOBAHUU
eCTeCTBeHHO-HayuHOW TPaMOTHOCTH 00yUaroImxcs;

croco6cTByeT (DOPMUPOBAHHMIO I1[EHHOCTHOTO OTHOIIIEHWSI K €eCTeCTBeHHO-HayYHBIM
3HaHUSM, K TIpUPOJie, K UeNOBEeKy, BHOCHUT CBOW BK/aZ, B 3KOJIOTHUecKoe oOpa3oBaHUe
00yyJaroImuxcsl.

IlaHHbIe HarpaB/ieHWss B 00yueHMHM XUMUK 00eCreurBaroTCs CHelUbUKON COZep)KaHUs
yueOHOro TmpeaMeTa, KOTOPBLIM SIBJSIETCS TieAarorhyeckKd afalTUPOBAHHBIM OTpaKeHHeM
0a30Boli HAYKW XUMHH Ha OTIpe/ie/IEHHOM 3Tarie e€ pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 001ero oOpa3oBaHMsI OPHEHTHPOBAH Ha OCBOEHUE
00yYarIUMHUCS CUCTEMBI TIePBOHAUA/IbHBIX MMOHITUN XUMHH, OCHOB HEOPTaHUYeCKOW XWUMUHU U
HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHSTHUI OPraHUYecKou XUMUU.

CTpyKTypa cofiep>KaHusl TIPOrpaMMbl 10 XWMHK CHOPMHPOBAHA Ha OCHOBE CHCTE@MHOTO
noaxofa K eé mzyueHuro. CopeprkaHue CK/Ia/IbIBAeTCSI W3 CUCTEMbI TIOHSITUM O XUMHUYECKOM
J/ieMeHTe U BeIllleCTBe U CHUCTeMbI TOHSATHM O XuUMHUecKod peakiuu. O6e 3TU CUCTeMBI
CTPYKTYPHO OpraHW30BaHbl IO TPHUHIUIY T0C/Ae[0BaTebHOTO PA3BUTHS 3HAHWM Ha OCHOBE
TeopeTUYeCKUX Ipe/iCTaB/IeHU Pa3HOT0 YPOBHS:



— aTOMHO-MOJIEKY/ISIPHOTO YYeHHsl KaK OCHOBBI BCET0 eCTeCTBO3HAHMS;

— [lepuoguueckoro 3akoHa []. V1. MeHpeieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— yueHMsI O CTPOEHUU aToMa U XMMUUeCKOM CBSI3H;

— Mpe/iCTaB/IeHUH 00 3/1eKTPOUTUUECKOM JUCCOLMALIMY BeLeCTB B PACTBOpaXx.

TeopeTuueckre 3HaHMUSI pPacCMaTpPUBAIOTCS HAa OCHOBE SMITMPDUYECKH TOMYYeHHbIX M
OCMBIC/IEHHBIX (DaKTOB, Ppa3BMBAIOTCS I0C/Ie[l0BaTe/IbHO OT OJHOIO YPOBHS K [pPYrOoMy,
BBITIOHSAS (YHKLMM OObBSCHEHUS] U TIPOTHO3UPOBAHUsI CBOWCTB, CTPOEHUSI M BO3MOXKHOCTEN
NPaKTHYeCKOro [IPUMeHeHUs U MOJTyueH!sl U3ydaeMblX BeleCTB.

OcBoeHre TIpOrpaMMbI TI0 XHUMHH CHOCOOCTBYeT (DOPMHMPOBAHMIO TIPeJCTaBIeHUsI O
XMMHWUYECKOM COCTaBJIAIOLeN HayyHOM KapTHMHbBI MMpa B JIOTHKe e€ CHUCTeMHOW IpPUPOJBI,
L|eHHOCTHOT'O OTHOILIeHUSI K HAyYHOMY 3HaHUIO M MeTo/laM [T03HaHUs B Hayke. V3yueHre xumuu
MPOMCXOJUT C TIpUB/IeYeHHWeM 3HaHWUM U3 paHee U3Y4YeHHBIX YyueOHBIX TIpeJMeTOB:
«Oxkpy>xarowuit Mup», «brosorus. 5-7 knaccb» U «PU3MKa. 7 K/1ace».

[Tpy u3yyeHUM XMMHUY IPOUCXOAUT (POPMUPOBaHKEe 3HAaHUM OCHOB XMMHUYeCKOU HayKU Kak
06s1acTH COBpEMEHHOTO eCTeCTBO3HaHMsI, TPAKTUUECKON /lesiTe/TIbHOCTH YesioBeKa U KakK OJIHOTO
M3 KOMIIOHEHTOB MHPOBOM Ky/bTYpbl. 3ajjaua yueOHOro rpeJMeTa COCTOMT B (hOPMHUPOBAHUHU
CUCTeMbl XMMUUYECKUX 3HaHUM — Ba)KHEHIIMX (PaKTOB, INMOHSATHM, 3aKOHOB U TEOPeTUYeCKHUX
TIOJIO’KeHWH, [IOCTYIHBIX 000O0IIeHNiI MHPOBO33DEHUYECKOT0 XapakTepa, f3blka HayKd, B
TpUOOIeHNY K HayYHBIM METO/IaM MTO3HaHUsI TTPU U3yUYeHHH BeIleCTB U XUMHUUECKUX peakLvi, B
¢opMHpOBaHMM U DPa3BUTHUM TI03HABATe/bHbIX YMEeHHWH U UX TpPUMEeHeHUM B yuebOHO-
T03HaBaTeIbHOU U yueOHO-UCCe[J0BaTe/IbCKOM /1esiTe/IbHOCTH, OCBOEHUM TpaBu/ 6e30racHoOro
obpalljeHusi C BellleCTBaMU B [TOBCEIHEBHOM JKU3HU.

[Ipy m3yuyeHMM XUMHMM Ha YPOBHe OCHOBHOro 001jero obpa3oBaHMsi BaKHOe 3HauyeHHe
npruoOpesny Takue e/, Kak:

— ¢opMHpOBaHNe MHTEIeKTyaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000Opa30BaHMIO,
COTPYJHUYECTBY, CaMOCTOSITeJTbHOMY TIPUHSTHIO peLleHrHd, CIOCOOHOW aJanTUpOBaThCs K
OBICTPO MEHSIIOLIMMCS YC/IOBUSIM JKU3HU;

— HarpaBjeHHOCTh OOyYeHWs Ha CHUCTeMaTHueckoe TpUOOLieHrne OO0YyYarommxcs K
CaMOCTOSITEJIbHOM ~ TI03HABaTe/JIbHOM  JeSITeIbHOCTH,  HAy4YHbIM  MeTOZaM  I03HaHMS,
(opMHPYIOLM MOTHBALIMIO U Pa3BUTHeE CIIOCOOHOCTEN K XUMUH;

— obecrieueHre yC/IOBUM, CIIOCOOCTBYIOIIMX TPUOOPETeHHI0 OO0YYarolUMUCS OTIbITa
pa3HO00Opa3HOM /lesTeNIbHOCTH, TI03HAHWSI M CaMOTIO3HAHWS, K/IHOUEBBIX HABBIKOB (K/THOUEBBIX
KOMIIeTeHLUi1), UIMeIOIINX YHUBepCaJbHOe 3HaUeHue Ji/Is pa3/In4YHbIX BUZIOB /leATe/IbHOCTH;

— (hopmupoBanue ob1Iel (HYHKIMOHATILHOW W eCTeCTBeHHO-HayuHOW IPAMOTHOCTH, B TOM
yrcie yMeHUd OOBSCHSTh W OL|eHWBaTh SIBJIEHUS] OKPY)KAIOIEero MHpa, WCIOJb3ys 3HaHUS U
OTBIT, TIOJIyUeHHble TPU HW3yUeHUM XUMHH, TIPUMEHSITb WX TIpU pelleHHWu T1pobseM B
MOBCE/IHeBHOM >KWU3HU U TPYZ0BOM /leATeNIbHOCTH;

— (hopmupoBaHue y 00yUaroMXCs TyMaHUCTUUECKUX OTHOLIEeHUH, TOHMMaHKs LleHHOCTH
XUMUUeCKUX 3HaHWW [/l BbIPAOOTKM 3KOJIOTMYECKHU 1iesiecoo0pa3sHoOro moBefieHHst B ObITY U
TPYZOBOM [eATeJIbHOCTU B LieJIIX COXPaHeHHs CBOEro 3/0POBbSl U OKPYXKaroLed MPUPOJHOU
cpefipbl;

— pa3BUTHE MOTHBALMU K 00yUeHHI0, CIoCOOHOCTel K CAMOKOHTPOJTIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMs O0O0ljeue/loBeUeCKUX LIEHHOCTEeH, TOTOBHOCTH K OCO3HaHHOMY BBLIOOPY
nipodusisi U HarlpaB/eHHOCTH JajibHeliero o0yueHus..



OO0r11iee UMC/I0 YacoB, OTBeIEHHBIX [T U3yUeHHWs] XUMHUHM Ha YPOBHE OCHOBHOTO 0OIIiero
obpa3oBanws, coctasyser 136 uacoB: B 8 kiacce — 68 uacoB (2 yaca B Hefien0), B 9 Kiacce — 68
yacoB (2 yaca B HeJiesTto).



COJEPXAHUE OBYUYEHUSA

8 KVIACC

IlepBoHaua/IbHbIEe XUMHYECKHE TOHATHUS

[Mpegmer xumuu. Posib XMMHU B >KU3HU uesioBeKa. XWMHSI B CUCTeMe Hayk. Tesma u
BeljecTBa. Pdusnueckre CBOWCTBa BelleCcTB. ArperatHoe COCTOsiHMe BewlecTB. [loHsiTue o
MeTOZax MOo3HaHUs B XUMHU. UncThie BelecTBa U cMecd. CriocoObl pa3/iesieHusi CMecei.

AToMBI U MOMeKyJbl. XuUMHUUYecKue 371eMeHTbl. CUMBOJIbI XUMHYECKUX 3JIeMEHTOB.
[TpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKYJ/ISIDHOe YueHUe.

Xumuueckasi ¢opmyna. BaneHTHOCTb aTOMOB XHMHYECKHUX 3/IEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewjecTB. OTHOCUTe/IbHas aTOMHast Macca. OTHOCUTe/IbHasE MOJIeKY/IsIpHast
Macca. MaccoBasi 10711 XMMUUeCKOI'0 3/1eMeHTa B COeZIMHEHUH.

KomuecTtBo BeljectBa. Monb. MonsipHass Macca. B3anMocBsi3b Ko/M4ecTBa, MacChl M
yKc/la CTPYKTYPHBIX e/IMHUL] BelllecTBa. PacuéTol no ¢popMysiaM XUMUUECKHUX COeJUHEHUH.

dusmyecke W XUMUYECKUe SIBJeHUs. XUMHUUecKas peakiusi U eé TMpH3HaKU. 3aKOH
COXpaHeHHsl Macchl Bell[eCcTB. XUMHUecKue ypaBHeHus. Knaccudukaiys XMMUUeCKUX peakLvi
(coemuHeHws1, pa3/ioXKeHuUs1, 3aMelleHrst, 0OMeHa).

Xumuueckutl 3kcnepumeHm:

3HAKOMCTBO C XMMHUECKOUW IOCY/I0i, MpaBUIaMu paboThl B 1abOpaTOpyMu U TPUEMaMH
obOparteHusi ¢ ylabopaTopHbIM 000pyZOBaHWEM, W3y4yeHHe U OMucaHue (PU3NUYEeCKUX CBOWMCTB
o0pa3lioB HeopraHWuecKWx BelllecTB, HabmoseHue (y3Uyeckux (TUIaB/ieHWe BOCKA, TasHUe
JIb/la, pacTUpaHve caxapa B CTYIKe, KAMeHWe W KOHJ|eHCalusl BOZIbl) U XUMHYeCKUX (FOpeHue
CBeuu, TIpOKajMBaHWe MeJHOW TMPOBOJIOKM, B3aUMOJENCTBHE Mejla C KUCJIOTOW) SIBJIEHWH,
HabJ/Fo/IeHre W OTMCaHWe TIPU3HAKOB TMPOTeKaHWsT XUMHUeCKUX peakiuii (pa3/io’keHue caxapa,
B3aMMO/IENICTBUE CEPHOW KUCJIOTHI C XJIOPHOM Oapusi, pasnoxxeHue ruzipokcuga meau (II) mpu
HarpeBaHWH, B3aUMOJIEMCTBUE >Keme3a C pactBopoMm comu Mmeau (II), u3yudeHuwe crioco6oB
pa3ziesieHUsi CMeceil: C TIOMOLbIO MarHuTa, (UIbTPOBaHWE, BbIllapMBaHUe, AWCTUIISLINS,
xpomarorpadusi, TpoBe/ileHHMe OUUCTKM TIOBapeHHON cosd, Hab/oJeHre U OIUCcaHue
pe3yJ/IbTaTOB IIPOBeJEHUs] OMbITa, W/UIFOCTPUPYIOLETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHe
Moziesieid MoieKy1 (111apOCTepP>KHEBBIX).

BaxHejiliue npejcTaBuTe/IM HeOPraHMUeCKHX BellecTB

Bo3pyx — cmech rasos. CocraB Bo3gyxa. Kuciopon — 3/1eMeHT M INPOCTOe BeLeCcTBO.
HaxoxaeHue Kuciopoja B pupoje, (pusnueckue U XMMUUYeCKre CBOWCTBA (peakLiu FOpeHus).
Okcugpl. Ilpumenenue kucmopoga. CriocoObl TmosyueHHsi KUCIOpoja B jaboparopud U
npoMmbiiieHHOCTU. KpyroBopot kuciopoja B mpupofe. O30H — annoTpornHas MojAvuUKaius
KHC/I0POJa.

TerioBoM 3((eKT XUMHUeCKOM peakLUH, TepPMOXWMUYECKHEe YpaBHEHMs, 3K30- U
SH/IOTEPMUYECKHEe peaklMd. TOmauBO: yroib W MeTaH. 3arpsisHeHUe BO3/yXa, YCUJIeHHUe
napHUKoBoOro 3¢ ¢ekra, pa3pyllieHre 030HOBOTO CJIOSI.

Bogoposy, — snemeHT W TmipocToe BellecTBO. HaxokaeHue BoZopoja B TIpUpO/e,
bu3nUeckre ¥ XMMUYeCKHe CBOMCTBA, MPUMeHeHHe, CrIoCco0bI ToTyueHusi. KUC/IoThI U Ccomu.

MornsipHblii 00bEM ra3oB. PacuéTel Mo XMMUYeCKUM ypaBHEHHSIM.

dusnyeckue CBOWCTBA BOAbl. Bozja kKak pactBopuTenb. PactBopel. HacklijeHHble U
HeHacblllleHHble pacTBOpbl. PacTBOpMMOCTL BewlecTB B Bofe. MaccoBasi [0/g BelecTBa B
pacTtBope. XuMuyeckue CBOMCTBa BoAbl. OcHoBaHUs. Poib pacTBOpPOB B MPUPOZE U B >KU3HU



yesioBeka. KpyroBopoT BOZpl B Mpupofe. 3arps3HeHue INPUPOAHBIX BoA. OXpaHa U OUMCTKA
MPUPOJHBIX BOZ,

Knaccudukanuss Heoprannueckux coeguHeHuil. Oxkcugpl. Knaccudukanusi oKcugoB:
coneobpasyoiye (OCHOBHbIE, KUC/IOTHBIE, aM(OTepHbIe) U Hecosieobpa3ytoiiye. HoMeHk1aTypa
okcuz10B. dusnueckue ¥ XMMUUECKHe CBOMCTBA OKCH/OB. [ToyueHre oKCH/I0B.

OcHoBanus. Knaccudukanusi OCHOBaHWM: 1IE0YM W HepacTBOPUMMbIE OCHOBAaHWUSI.
Homenknatypa ocHoBaHuii. ®Pu3nueckre U XUMHUUECKHe CBOMCTBAa OCHOBaHWMW. [lomyueHue
OCHOBaHMM.

Kucnotsl. Knaccudukanms kucior. HomeHknatypa kucioT. ®Pusnyeckre U XUMAYeCKHe
CBOMCTBa KUCJIOT. Psify aktBHOCTH MeTas/uioB H. H. beketoBa. IlosyueHue Kucor.

Comu. HomeHknatypa cone. @usruyeckue U XMMUUeCKWe CBOUCTBa cosied. IlonyueHue
coJiei.

'eHeTryeckas CBSI3b MeX/ly K/lacCaMyd HEOPraHUUeCKHUX COeJMHEeHHUH.

Xumuueckuti IKcnepumeHm:

KaueCcTBEeHHOe OTIpe/ie/ieHre Co/lepyKaHus KUCIOpPoZa B BO3ZyXe, TIoydyeHre, cobupaHue,
pacro3HaBaHWe W W3yueHWe CBOWCTB KUC/IOPOZQ, Hab/rofieHHWe B3aUMOJEMCTBHUSI BeIeCTB C
KUCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHUSI U TpeKpalleHus ropeHus (rokapa), 03HaKOMJIEHUe C
oOpa3ljamMy OKCH/IOB U OIMCAHWE WX CBOWCTB, TOJy4eHHWe, coOMpaHHWe, pacrio3HaBaHUe U
v3yueHue CBOMCTB BOAOpoJa (TopeHue), B3auMOZEWCTBHMEe BoAopoja ¢ okcuaom Mmeu (II)
(BO3MOXXHO MCIO/Ib30BaHUE BH/[eOMaTepUasioB), Hab/MogeHne 00pa3lioB BeIIeCTB KOJTMYeCTBOM
1 monb, ucciefoBaHe 0COOEHHOCTEH pacTBOPeHHs! BeIleCTB C pa3/M4YHON pacTBOPUMOCTHIO,
TIPUTOTOB/IEHHWE PAcTBOPOB C OIpeJe/éHHOW MacCOBOW [l0/jiell pacTBOPEHHOIO BeIlecTBa,
B3aUMO/IEMICTBHE BO/IbI C MeTa/i/laMH (HaTpueM U Kanbl[ieM) (BO3MOXKHO UCII0/Ib30BaHHe
BHZIEOMAaTePHasIOB), UCC/IefloBaHUe 00pasl[0OB HEOPraHWUeCKWX BEIeCTB Pa3/IMYHBIX KJ/acCoB,
Hab/roleHre M3MeHeHUWsI OKpacKW WH/MKAaTOPOB B pAacTBOpax KUC/IOT W IIle/iouel, u3ydyeHue
B3auMogencTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHMC/IOTBI, KUCJIOT C MeTa/ljlaMH,
peaklUuii HeWTpaiu3alyiy, T[0JyueHhe HepacTBOPUMbIX OCHOBaHWM, BBITECHEHHE OHOTO
MeTasljia IpyruM U3 pacTBOpa COJIY, pellleHre SKCIIepUMeHTa/IbHBIX 3a/,au 1o TeMe «BaxHelime
KJIaCChbl HEOPTaHUYECKUX COeIMHEeHUI.

ITepuoguueckuii 3akoH u Ilepuoguueckasi cucreMa XxuMuueckux jemeHToB /1. U.
MenpeneeBa. CTpoenre aToM0B. XMMHU4YecKas CBfA3b. OKHC/IUTE/IbHO-BOCCTAHOBHUTE/IbHbIE
peakuyu

[TepBbie MOMBITKA KAacCUbUKALMKM XUMUUECKUX 3jieMeHTOB. [loHsTMe o0 Tpynmax
CXOJHBIX 371eMEHTOB (1LIeJIOUHbIE U I1leJI0OYHO3eMe/bHble MeTasl/ibl, Ta/JioreHbl, UHePTHbIE ra3bl).
DJ/IeMeHTBI, KOTOPble 00pa3ytoT aMbOTepHbIe OKCH/IbI U TUAPOKCH/IBL.

[Tepuoanueckuii 3akoH. [lepuoanueckasi cUcCTeMa XUMUYeCKUX »3jemeHToB [, U.
MenHgeneeBa. KopoTkornepuofHasi ¥ [AJIMHHOIepUoAHass (opMbl [lepuognueckol CHCTeMbI
xuMuueckux 3nemeHToB [I. WM. MenzeneeBa. Ilepuogsl u rpynmbl. PU3MUeCKUNd CMBICT
TOPSIKOBOTO HOMepa, HOMEPOB Tepro/ia U FPYIIIbI 3/IeMeHTa.

Crpoenue aroMmoB. CoctaB aTromMHbIX ffep. Ms3orombl. OnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB TepBbIX 20 XUMUUECKUX 3/1eMeHTOB [1eproiuuecKoil CUCTEMBI
. W. MeHngeneeBa. XapakTepuCTUKa XUMUUECKOIO 3jleMeHTa I10 €ero II0JIOXKeHHWID B
[Tepuoanueckoii cucteme [. 1. MeHpeneeBa.

3aKOHOMEpPHOCTH M3MeHeHUs painyca aTOMOB XMMHUYECKUX 37IeMEHTOB, MeTa/JIMYeCKUX 1
HeMeTa/I/IMueCKHUX CBOMCTB MO IPYyIINaM U MepruoiaM.



3Hauenue [leproanueckoro 3akoHa U [lepruoanueckor CUCTeMbl XUMUYECKUX 3/IEMEHTOB
JJ1s1 pa3sBUTHSL HAyKK U NpakTuKU. [1. V. MeHeneeB — yuéHbli U rpaykaHUH.

Xumuueckas CBSI3b. KoBaneHnTHast (monsipHass W HeroJIsipHast) CBSI3b.
DJ/1eKTPOOTPULIATeIbHOCTh XUMUUECKUX 371eMeHTOB. MIoHHasi CBS3b.

Crenenb  okuciaeHus. OKHUCIUTE/NbHO-BOCCTAHOBUTE/IbHbIE — peakUuu. [Iporeccsl
OKMCJIeHUS1 M BOCCTaHOBJIeHUs1. OKHCIUTETM U BOCCTAaHOBUTEIH.

Xumuueckuti 3KcnepumeHm:

n3yueHre 00pasl[OB BeIeCTB MeTa/VIOB WM HEeMeTa/l/IoB, B3aUMO/[€HCTBUE THIPOKCHA
[[UHKA C pacTBOpaMH KHWCJOT W Lje/ioueid, TIpOBe/ieHre OMbITOB, WUTFOCTPUPYIOLUX TMPUMEpHI
OKMCJ/INTeIbHO-BOCCTAHOBUTE/IbHBIX PeakLiui (ropeHue, peakLjuM pas/ioyKeHusl, COeJMHEeHNs).

MescnpedmemHuble cessu

Peanu3ariusi MeXXnpeZIMeTHBIX CBsi3ell MpU M3yueHUM XUMUHM B 8 Kjacce OCYILLeCTB/ISeTCS
yepe3 WCMO/b30BaHHWE KaK OOIIMX ecTeCTBeHHO-HAyUHBbIX TIOHATHM, TaK U TIOHSTHMH,
SIBJISIFOLLMXCS] CHCTEMHBIMU /11 OT/le/TbHBIX MPeJIMETOB eCTeCTBEHHO-HAayUHOr0 LIUKJ/IA.

OO1e ecTecTBeHHO-HAyYHble TIOHSATHUS: HayuHbId (akT, THUIOTe3a, TeOpus, 3aKOH,
aHa/M3,  CHUHTe3,  KIacCUUKal|s,  TepUOAUYHOCTh,  HaAOJIOZileHWe,  SKCIIEPUMEHT,
Mo/leTMpOBaHue, U3MepeHue, MO/iesib, siBJIeHHe.

®dusnka: MaTepusi, aTOM, 3/1€KTPOH, IPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaZiMOaKTUBHOCTh, MOJIEKYJ/a, 3/eKTPUUeCKUd 3apsifi, BeIIeCTBO, Teno, OOBEM, arperatHoe
COCTOsIHME BelllecTBa, ra3, ¢u3nuecKde BeSMUMHbBI, €JUHUL[bI U3MepeHUs, KOCMOC, TJIaHeThl,
3B€3/1b1, CoHIle.

buonorus: porocuHTe3, apixaHue, 6uocdepa.

leorpadusi: atmocdepa, ruapocdhepa, MuHepaabl, TOPHble TIOPOJbI, TI0JIe3HbIE
HCKOTaeMble, TOTIJIMBO, BOJIHbIE PECYPChI.

9 KJIACC

BemecTBo M XUMHUECKas peaKIiusi

[Tepuoguuecknii 3akoH. Ilepuopnueckass cucreMa XUMHYeCKMX 31emeHTOB [l .
MenpeneeBa. CTpoeHre aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XUMMUECKHUX
3/IeMEHTOB TIEePBBIX TPEX TepPUO/IOB, Kayusi, KalbLUsi U UX COeJUHEHUN B COOTBETCTBUU C
T10JI0’)KeHreM 371eMeHTOB B [lepuoiueckoli cuctemMe U CTPOEHMEM UX aTOMOB.

CrpoeHue BelllecTBa: BHUJbl XUMHUUECKOM CBsI3W. THWIIbI KPUCTa/VIMYECKUX PEeLLETOK,
3aBUCUMOCTh CBOMCTB BellleCTBa OT THIA KPUCTa/JTMUEeCKOW PeIIETKU U BUAA XUMHAUYECKOU
CBSI3U.

Knaccudukaiuss 1 HOMeHK/aTypa HeOpraHMuecKuX BellecTB. XHWMHUYeCKHe CBOWCTBA
BeIIleCTB, OTHOCSIIMXCSl K Pa3/MUHbIM K/laccaM HeOpraHW4YeCKUX COeJUHeHHWH, TeHeThuecKas
CBSI3b HEOPraHUUeCKUX BellleCTB.

Knaccudukaiusi XMMUueCcKdxX peakivi 1o pas3MuHbIM TIpHU3HaKaM (TI0 YMCIY U COCTaBy
YYacCTBYIOIIMX B peaklMd BelleCcTB, IO TerjioBoMy 3(deKTy, Mo HU3MeHeHUID CTereHel
OKHCJIeHUsI XUMUUECKHX 371eMeHTOB, 10 0OpaTUMOCTH, T0 Y4YacTHIO KaTanau3aTropa). OK30- |
9H/I0TEpMUYECKHe peaKliii, TepMOXHMHUYEeCKHe YPaBHEeHMUSI.

[ToHsiTie O CKOPOCTH XUMHUeCcKO peakuud. [ToHsiTe 06 0OpaTUMbIX ¥ HEOOpPATHMBIX
XUMUYECKUX peakuusix. [IoHATHE O TOMOreHHbIX W TeTepOreHHbIX peakuusx. [loHsiTe o
Karaivse. [loHsiTUe O XWMUUECKOM paBHOBecuMHM. DakTOpbl, BUSAIOIIME Ha CKOPOCTh
XUMUAYECKON peakL[UM 1 TI0JI0KeHe XUMHUeCKOr0 PaBHOBECHS.



OKHC/UTEe/TbHO-BOCCTAaHOBUTE/IbHbIE  PeakLMH, 3IeKTPOHHBIA 0aaHC OKUCIWTETHHO-
BOCCTaHOBUTE/BbHOM peakluu. CocTaB/ieHue ypaBHEHWM OKHC/IUTe/TbHO-BOCCTAHOBUTEIBHBIX
peakiyii C MCTI0/Ib30BaHMeM MeTOo/Ia 37IeKTPOHHOTO OajiaHca.

Teopust 3/1€KTPOIMTUUECKON [JUCCOLMALMU. DJIEKTPOJIUTBI M He3eKTpoinuThl. KaTroHsl,
aHUOHBbI. MexaHW3M [uCCOLMaly BellecTB C pa3/MYHbIMA BHUJAMM XUMUYECKOW CBSI3U.
Crenenb auccoruatiyuu. CusibHble U c/1abble 3/1eKTPOUTHI.

Peaki MOHHOTO OOMeHa. Y C/IOBUS MPOTEKaHUsI peakl[iii MIOHHOro oOMeHa, TMOJHbIe U
COKpalléHHble MOHHBbIE ypaBHeHMs peaklnid. CBOWMCTBa KHUCJIOT, OCHOBAHWM U COJIeM B CBeTe
Tpe/iCTaB/ieHni 00 37eKTPONMTHUECKON [Auccoryanyi. KauecTBeHHble peaklUy Ha HOHBL
[TonsiThe o rugposvse coneu.

Xumuueckuil 3kcnepumeHm:

O3HAaKOMJIEHHEe C MOJe/IsIMU KPUCTa/UIMYeCKUX peLISTOK HeopraHu4yecKuX BeLecTB —
MeTa/lJIOB U HeMeTa/yIOB (rpagura U anmasa), CAOKHBIX BellecTB (xyiopyuja HaTpus),
UCC/IefloBaHWe 3aBUCHMOCTH CKOPOCTH XUMMUECKOW peakLMd OT BO3/eHCTBUS Pas3/MUHbIX
(akTOpOB, UCC/efloBaHUe 371eKTPONPOBOJHOCTY PacTBOPOB BeleCTB, IpoLecca AUCCOLMaLun
KWC/OT, 1esoyeld U cosmed (BO3MOKHO MCII0/Ib30BaHWe BHJIe0 MaTepuasioB), IPOBe/leHue
OTBITOB, WITIOCTPUPYIOLIUX TPHU3HAKW MPOTEKAaHUs] Peakiyii MOHHOTO oOmeHa (oOpa3oBaHue
ocajika, Bblle/leHHe Ta3a, oOpa3oBaHWe BO/bI), OMBITOB, W/ITFOCTPUPYIOIUX TIPUMEpPbI
OKMCJIMTEeTbHO-BOCCTAHOBUTE/IbHBIX peakluil (rOpeHre, peakLUM pas/ioyKeHUs, COeJUHEeHMS),
pacrio3HaBaHWe HeOpPraHWuYeCcKHWX BeIecTB C TOMOLbI0 KaueCTBEHHBIX peaklUid Ha HOHBI,
pellieHre SKCIepuMeHTalbHbIX 3a/au.

HemeTa/yibl ¥ MX COe/JUHEHUA

OOmiasi xapakTepucTHKa rasoreHoB. OcCOOeHHOCTH CTpPOeHHMsI aTOMOB, XapaKTepHbIe
cTerieHM OokucieHus. CTpoeHMe U (PU3MUeCKMe CBOMCTBA IIPOCTHIX BeIeCTB — Taj0reHOB.
XuMHUUecKue CBOWCTBA Ha IpUMepe xJopa (B3auMOJelCTBHMe C MeTallaM{, HeMeTa/laMy,
ujesioyamu).  XsjopoBogopon. ConsiHasi KUCAOTa, XWMHWUYEeCKHMe CBOWCTBA, IOy4YeHue,
npuMeHeHue. JleliCTBHe XJiopa ¥ XJIOPOBOZIOPO/A Ha OpPraHu3M uesioBeKa. BakHeliye X10py/ipl
Y MX HaxOX</leHre B TIpUpoJe.

OO6miast xapakrepucTuka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapakTepHble cTerneHM oOkKucjieHUus. CTpoeHHWe U (pU3MYeCKHe CBOMCTBA IPOCTHIX BeILeCTB —
KHC/I0pOZia U cepbl. AJUIOTPOITHbIe MOAM(UKALIMM KUCI0pPOJa U Cepbl. XMMHUUYECKHe CBOWCTBA
cepel. CepoBOZIOPOZ, CTpOeHHWe, (U3MUecKWe W XUMHUecKue CBOMcCTBa. OKCHZBI Cepbl Kak
Npe/iCTaBUTe/IM KUC/IOTHBIX OKCHZOB. CepHasi KMC/IOTa, (U3MUecKue U XUMHUYeCcKhe CBOWCTBA
(obmme kak TIpeACTaBUTENsT Kiaacca KHUCIAOT U Ccreluduueckue). XUMAYeCKHe peakivy,
Jle)kalie B OCHOBe TPOMBILIIEHHOTO Crocoba ToJyyeHusi CepHOM KUC/IoThl. [IpumeHeHue
cepHOM KMC/IO0Thl. CO/M CepPHOM KMC/IOThI, KaueCTBeHHast peakLus Ha cynb(ar-noH. HaxoxzeHue
ceppl M €€ CoeJUHEHWM B TpuUpoJe. XHMHYEeCKoe 3arpsi3HEHHe OKpyKatolleld cpejpbl
COeIMHEHUsIMUA Cepbl (KUC/IOTHBIE JOX/H, 3arps3HeHHe BO3ZlyXa U BOJOEMOB), CII0OCOOBI ero
npe0TBpalLeHUsl.

OOmiasi xapakTepucTvKa 37eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTpOeHHsi aTOMOB,
XapaKTepHble CTeleHW OKWUC/AeHHs. A30T, pacnpocTpaHeHHMe B TIpUpofe, (usnueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMUAK, ero pusnueckye 1 XuMuueckre
CBOWCTBa, To/lyueHue U ripuMeHeHre. Co/ii aMMOHUS, UX (pU3MUeCKre U XUMUUecKre CBOMCTBaA,
npuMeHeHre. KauecTBeHHasi peaklysi Ha MOHbl aMMOHMS. A30THasi KMC/IOTa, €€ MoJiyuyeHue,
¢usmueckie M XuUMHUecKuWe CcBoMcTBa (0OIMe Kak TMpejACTaBUTeNsl Kjacca KHCJIOT W
cneyuguyeckre). Vcrnonb3oBaHue HUTPAaTOB U CO/lell aMMOHMSI B KadyeCTBe MHHepasbHbIX



ynobpennii. XvMHUecKoe 3arpsi3HeHre OKPY’Karollel cpeJjbl COeJUHEHUsIMU a30Ta (KUC/IOTHBIE
JIOXK/IM, 3arpsi3HeHHe BO3Jyxa, MOuBbl U BOA0EMOB). Pocdop, annoTponHble MoAUpUKALIMN
docdopa, dusnueckre u xumudeckue cBoiictBa. Okcup docdopa (V) u dochopHas Kucaora,
¢usmueckie M XUMHUYECKHe CBOWCTBa, MosiyueHue. Vcriosnb3oBaHue ¢ocdaTtoB B KauecTBe
MUHepaJIbHBIX YA00peHUH.

OOmjasi xapakTtepuctvka 3/eMeHToB IVA-rpynmbl. OcoO0eHHOCTH CTPOeHHsI aTOMOB,
XapaKTepHbIe CTeNeHW OKHUC/IeHUs. YTJIepPOJ, a/yIOTPOIHbIe MOAU(UKALIY, paclpoCTpaHeHe B
npupo/ie, pusnyeckre U XumMuueckre cBoicTea. Azcopbis. KpyroBopot yriiepoga B mpupo/e.
Okcuapl yraeposa, ux pusnueckue U XUMUYeCKHe CBOWCTBA, ZIEMCTBHE Ha >KUBbIe OPTaHU3MBbI,
TIoTyueHre U TIpUMeHeHre. DKOJIoTHYecKue MmpobsieMbl, CBsi3aHHbIe C OKCcHzoM yriepoza (IV),
rurnore3a ry100a/bHOTO TMOTeTUIeHUs K/IMMaTa, MTapHUKOBBIM 3(pQeKT. YTonbHas KUCI0Ta U eé
comu, ux (u3uyeckre W XUMHUYeCKHWe CBOWCTBa, TOJiyueHWe W TipUuMeHeHue. KauecTBeHHast
peakuyss Ha KapOoHaT-uoHbl. Vcmonb3oBaHuWe  KapboHaTOB B ObITY, MeJulIMHe,
TIPOMBIIIJIEHHOCTU U CeJTbCKOM XO035IHCTBe.

[TepBoHaua/sbHbIe TIOHSATHS 00 OpraHMYeCKWX BelllecTBaX Kak O COeJUHEHHUSIX yTriaepoja
(MeTaH, 3TaH, STW/IeH, aleTWIeH, 3TaHO/, TJIULEPUH, YKCycHasi Kuciaorta). I[lpupojHbie
WCTOYHUKU YTJIeBOJOPOZOB (yroJib, TIPUPOJHBIA ra3, He(Th), TPOAYKTbl UX TepepaboTKu
(6eH3uH), UX posb B OBITY ¥ IPOMBIIIIEHHOCTH. [ToHsATHE 0 OHMOIOrMYeCKH Ba)KHBIX BelleCTBaX:
Xupax, Oeskax, yrieBojax — M WX POJM B JKU3HU ueloBeka. MarepuasbHOe eJuHCTBO
OpraHuuecKrX ¥ HeOpraHMueckux CcoeJIMHeHU.

KpemHuii, ero ¢usnyeckue M XUMHUUYECKHe CBOMWCTBa, IOJlyueHHe W TIpUMeHeHHe.
CoemuHenusi kKpeMHusi B mipupogie. OOmue mnpexncraBieHusi o6 okcuzge kpemuus (IV) u
KpeMHHeBOM KucoTe. CUIMKAThI, UX UCTIOb30BaHKe B ObITY, B IPOMBIIIJIEHHOCTH. BaykHeliiie
CTPOMTe/bHbIe MaTepHasbl: KepaMHKa, CTeK/I0, LieMeHT, 0OeToH, xere3o00eToH. IIpoGsiembl
6e301acHOTO UCIO/Tb30BaHUSI CTPOUTETbHBIX MATEPUAJIOB B TIOBCETHEBHOM YKU3HM.

Xumuueckuti 3kcnepumeHm:

u3yuyeHre 00pa3lj0B HEOPraHWYeCKUX BeIeCTB, CBOWCTB COJITHOW KHCJIOTBI, TIPOBeZIeHHe
KaueCTBEeHHBIX peakKLMii Ha XJIOPU/-MOHBI U Hab/ro/leHue TIPU3HAKOB UX TPOTeKaHWsl, OTbITHI,
oTpakaroiiye Qu3nueckue ¥ XMMHUUeCKHe CBOMCTBA rajloreHOB W MX COelMHEHWN (BO3MOXKHO
HCTI0/Tb30BaHre BHeOMaTepUasoB), O3HAKOMJIEHHe C obOpasllaMd XJIOpUZOB (Ta/lloreHuzioB),
O3HaKOM/IeHWe C oOpa3ljaMu cepbl U €€ CoeAUHEHUSMU (BO3MOXKHO HCIIO/Ib30BaHHe
BUZIeOMaTepuasoB), HabmrofeHWe mpouecca OOyI/IMBaHWS —caxapa 07  JIeMCTBHUEM
KOHIIEHTPUPOBAHHOW CEPHOUM KHMC/IOThI, U3yueHHe XUMUUECKUX CBOWCTB pa30aB/ieHHOUW CepHOM
KWCJIOTHI, TIPOBeZIeHHe KaueCTBEHHOW peakLuM Ha Cynb(aT-uoH M Hab/ro/ileHre Tpr3HakKa eé
NPOTeKaHHusl, 03HaKOMJIeHHe C (pU3MUecKMMM CBOMCTBaMH a30Ta, ¢ochopa U UX COeAUHEHUM
(BO3MOYKHO MCIIO/Tb30BaHKe BU/IeOMaTepUaoB), 00pasijamMy a30THBIX U (GOCHOPHBIX yAOOPeHuH,
rojsyyeHue, cobupaHue, pacrio3HaBaHWe U U3yueHWe CBOWCTB aMMHakKa, IIpoBefieHHe
KaueCTBeHHbIX peaki[uii Ha HOH aMMOHMs M ¢ocdaT-UOH U H3yueHHe TIPU3HAKOB WX
TpoTeKaHusl, B3aUMOZIEMCTBHE KOHLIEHTPHPOBAHHOM a30THOM KHUCJIOThI C Me/ibl0 (BO3MOYKHO
WCTIO/Tb30BaHUe BH/IeOMAaTepyaioB), W3ydeHHe MOZesied KPUCTa/TTMUecKHX DEeIIETOK ajMasa,
rpaduta, ¢ys/uiepeHa, O3HAKOMJIEHWE C TIPOLIeCCOM a/icOpOLMM  PaCTBOPEHHBIX BEIECTB
aKTUBHPOBAHHBIM YTJIEM U YCTPONCTBOM TPOTHBOTrasa, MoJiyyeHue, cobrupaHue, pacrio3HaBaHUe
Y M3yuYeHHe CBOMCTB YIJIEKHC/IOTO ra3a, TIpOBeJieHHe KaueCTBEHHBIX peakl[Mii Ha KapOoHaT u
CWIMKAT-UOHbI M HW3ydyeHue TPU3HAKOB WX TPOTeKaHUsi, O3HAaKOMJIeHWe C TIpOAyKIuei
CUJIMKATHOM TIPOMBILLIJIEHHOCTH, pellieHHe SKCIepUMeHTa/IbHbIX 3a/jau 1o TeMe «BakHeliine
HeMeTaslTbl ¥ UX COeIMHEeHUs».



MeTtanibl ¥ UX COe/JUHEHUS

OOmiasi xXapakTepyCTHKa XWMHUECKHMX 3/1eMeHTOB — MeETa/UIOB Ha OCHOBAaHUM UX
noJsioxxeHus B Ileproanueckoit cucreMe xumuieckux 3ineMeHToB [1. VI. MeHeneeBa U CTpoeHUs
atomoB. CTpoeHve MeTa/uioB. MeTta/idueckass CBsi3b U MeTa/uUIMuecKas KpHUCTa/idyeckas
peliéTka. ONeKTPOXUMUUECKWM PpsJi HamnpsykeHUH MeTannoB. Pusryeckue U XUMHUYECKUe
cBoricTBa MetasuioB. OO1ue criocobbl momydyeHusi MeTannoB. [ToHsATHE O KOPPO3UM MeTaslioB,
OCHOBHBIe CITOCOOBI 3alUTHI UX OT KOppo3un. CriiaBhl (CTaslb, UyTYH, JIOPaFOMUHUM, OpOH3a) U
UX TIpUMeHeHue B ObITY U TIPOMBIIILJIEHHOCTH.

[[TesiouHbIe MeTaIbL: TIOJIOKeHUe B [lepuorueckor cuCcTeMe XUMUYEeCKUX 37eMeHTOoB /1.
N. MeHjeneeBa, CTpoeHHMe UX aTOMOB, HaXxOXzeHUe B mpupoge. dusuueckre U XUMHUUYECKUe
CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUbI M THPOKCHU/bI HAaTPUs U Kanus. [IpumeHeHne
11]eJIOUHBIX META/IJIOB U UX COeIMHEeHUH.

[[TenoyHO3eMeNibHBIE MeTa/Ulbl MarHuid W Ka/JbLMk: TMosiokeHWe B Ileproanueckoit
cucTteMe XuUmmuueckux ssieMeHTOB [I. M. MeHjeneeBa, CTpoeHWe UX aTOMOB, HaXOXK[eHWe B
npuposie. Pu3nueckre U XMMHUYECKHe CBOMCTBA MarHus M KaniblLusi. BakHelive coefuHeHUs
KanbLys (OKCHZ, TUPOKCH/, COMn). JKECTKOCTh BOJBI M CITIOCOOLI €€ yCTpaHeHMs.

AmomuHui: nonoxenue B [lepuosuyeckol cucteMe XuUMHUeCKUx ssemeHTos 1. U.
MeHnpeneeBa, CTpOeHHe aToMa, HaxOXzeHUe B npupoze. dusnueckre U XUMAYECKHe CBOMCTBA
antoMuHusi. AMdoTepHbIe CBOMCTBA OKCH/A U TUAPOKCHU/IA aJTFOMUHMUS.

Keneso: mnonoxenue B Ilepuoguueckoid cucteme XuMUYyeckux 3nemeHtoB [I. .
MeHpieneeBa, CTpOeHHe aToMa, HaxoXzeHue B npupoze. dusnueckre U XUMAUYECKHe CBOMCTBA
kenesa. Okcuabl, rugpokcuabl U conu xeneda (II) u »keme3za (III), ux cocras, cBOMCTBa U
TIOJTyYeHue.

XumuuecKuti 3kcnepumeHm:

O3HaKOMJIEHHe C o0pasllaMd MeTa//IoB W CIUIaBOB, WX (DU3UUYECKUMU CBOWCTBAMH,
V3y4yeHHe pe3ysbTaTOB KOPPO3MM METa/lIoB (BO3MOXXHO HCII0/Ib30BaHHE BHJleOMaTepuasioB),
0coOeHHOCTel B3aUMO/IEMCTBHSI OKCH/A KalbLUsl M HaTPHUs C BOJIOW (BO3MOXKHO MCTIO/Tb30BaHNe
BH/leEOMaTepuaoB), MCC/Ie[loBaHHe CBOWCTB JKECTKOM BOJbI, Ipoliecca TOpeHusl ’keme3a B
KUcaopoZe (BO3MOXKHO — KCIIO/Ib30BaHWE — BUZEOMaTepuasaoB), IPU3HAKOB  MPOTEKaHMs
KaueCTBEHHbIX peaklii Ha WOHbI: MarHusi, Kaabliys, aJlOMUHUS, [IUHKA, >xene3a (II) u xenesa
(III), memu (II), Habmro/ieHre ¥ OMKMCAHME TIPOLIECCOB OKpAIllMBaHWS TUIAMEeHH WOHAMU HaTpHs,
Ka/usi ¥ Kasiblysl (BO3MOXXHO KCII0/Ib30BaHUE BHUeOMaTeprasioB), UCCejoBaHUe aM(pOTepHbIX
CBOMCTB TMJPOKCH/A aTlFOMUHUS Y TUAPOKCHUA LIUHKA, pellieHre SKCIepUMeHTalbHbIX 3aau Mo
TeMe «BakHel111Me MeTasibl U UX COeIUHEHNS».

XuMHsA U OKpYyXawlas cpeja

BerjectBa 1 MaTepuanbl B IOBCeJHEBHOW >KM3HU uerioBeka. besomacHoe ucrnosib30BaHue
BellleCTB M XUMHUYECKMX peakiuii B ObiTy. IlepBasi Momollb TNMpU XUMHYECKUX OXKOrax Hu
OTpaBJIeHHUSX.

XuMuryeckoe 3arpsi3HeHHe OKpY»Karolllel cpefibl (TipefiesibHasi JOMyCTUMasi KOHL|eHTpaLusi
BelecTs, Aanee — [1/1K). Ponb Xxumuu B peliieHny 9K0I0OTHUeCKHUX Mpob/ieM.

Xumuueckuii 3kcnepumeHm:

n3yueHre 00pa3LioB MaTeprasoB (CTEK/IO, CTI/IaBbl METAasJIOB, TOJIMMEPHbIe MaTepHasIbl).

MeascnpedmemHuble cessu

Peanusanusi MeXXrpeIMeTHBIX CBsI3el MPU U3yUeHUM XMMHU B 9 Kijlacce OCYILeCTB/ISeTCsS
yepe3 HCMO/b30BaHHWE KaK OOIIMX ecTeCTBeHHO-HAayuHbIX TIOHSITUM, TaK U TIOHSITUH,
SIBJISIFOLLIMXCSl CUCTEMHBIMHU /151 OT/Ie/IbHBIX [PeJMeTOB eCTeCTBeHHO-HayUHOI'0 LIMKJ/IA.



OOmye ecTeCTBEHHO-HAayuUHble TIOHSATHS: HAyuHbId (DakT, THUIIOTe3a, 3aKOH, TeOpHs,
aHanM3,  CUHTe3,  KilaccuuKanus,  TepuoJWYHOCTb,  HabmofeHue,  SKCIePUMEHT,
MO/Ie/TMpOBaHKe, U3MepeHHe, MO/ielb, siB/IeHNe, TapHUKOBLIN 3(deKT, TeXHOIOT s, MaTepHUasbl.

du3vka: MaTepusi, aTOM, 3JeKTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IWJ, HW30TOIIbI,
PaZMOAKTUBHOCTh, MOJIEKY/a, 3JIeKTPUUECKUH 3apsi[i, TMPOBOJHUKU, TIOTYTPOBOJHUKH,
[W3/IeKTPUKHY, (OTO3/IeMeHT, BeIjeCTBO, Telo, 00bEM, arperaTHOe COCTOSIHHe BeILeCTBa, Ia3,
pacTBOp, pAaCTBOPUMOCTb, KPHUCTa/UTHUECKasi PpeINETKa, CIUIaBbl, (QU3WYecKre BeUUHHB,
eJMHUL[b] U3MepeHusi, KOCMHUYeCKOoe TIPOCTPaHCTBO, TIaHeThl, 3B€3/b1, ComHIe.

Buonorusi: ¢orocunTes, abixaHue, Ouocdepa, sKOocHMCTeMa, MUHepasbHbIe yA00peHwUs,
MHKPO3/IeMeHTbI, MaKpO3JIeMeHTbI, TUTaTe/IbHbIe BeIleCTBa.

leorpadus: armocdepa, ruzgpocdepa, MHUHepasbl, TOPHble TOPO/AbI, I0JIe3HbIE
WCKOTIaeMble, TOTI/TUBO, BOJJHbIE PECYPCHI.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA ITPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATDBI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHsI TPOrPaMMbI OCHOBHOTO 00Iriero 00Opa3oBaHUs
JIOCTUTAIOTCS B X0/le 00yueHUs] XUMHHM B eIMHCTBe yueOHOM M BOCITUTATETbHOMN JesiTe/IbHOCTU B
COOTBETCTBHUM C  TPAJUIVOHHBIMH  POCCUHCKUMH  COL[MOKY/IbTYPDHBIMH UM  /IyXOBHO-
HPaBCTBEHHBIMH 1[€HHOCTSIMU, TIPUHATHIMHA B 00IIleCTBe TMpaBUIaMU W HOpPMaMH TIOBeJleHUs U
CIOCOOCTBYIOT MpOLIeCccaM CaMOTI03HAHKS, CAMOPAa3BUTHS U COL[MA/IA3AI[UM 00YJaroIXCs.

JIMUHOCTHBIE Ppe3yJ/IbTaThl OTPaXKAIOT TOTOBHOCTb OOYUAKOIIUXCS PYKOBO/ICTBOBAThCS
CHCTEMOM TIO3UTHBHBIX 1IEHHOCTHBIX OPHEHTAI[Ui M pacCIIMpeHHe OIbiTa JesTeJIbHOCTH Ha eé
OCHOBE, B TOM UHCJIe B YaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHHUSA:

[[EHHOCTHOT'O OTHOIIIEHUsI K OT€UeCTBEHHOMY KYJ/IbTYPHOMY, UCTOPUUYECKOMY U HayUYHOMY
Hac/leIuio, TIOHUMaHUsl 3HAayeHHs] XMMUYeCKOM HayKud B JKU3HU COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH B/A/IeTh JOCTOBEPHON MH(MOpMaIveld 0 mepe/ioBbIX JOCTH)KEHUSIX M OTKPBITHSX
MHUPOBOW M OTEUEeCTBEHHOW XMMWH, 3aMHTEPeCOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOUCTBE
MHpa 1 0011]ecTBa;

2) rpaXkAaHCKOT'0 BOCTIUTAHUS:

TIpe/ICTaB/IeHUsT O COL[HA/IbHBIX HOPMaxX M IMpaBW/aX MEX/IMYHOCTHBIX OTHOIIEHWH B
KOJ/IJIEKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO T0/Ie3HOM, yueOHO-
HCCIIe/IOBATe/TbCKOM, TBOPUECKOM M IPYTHX BUJAX [eATeTbHOCTH, TOTOBHOCTH K pa3HO0Opa3HOM
COBMECTHOM [IeSITe/TbHOCTH TIPH BBLITIOJTHEHWM yUeOHbBIX, TTO3HABATEeIbHBIX 3a/]au, BBLIMTOTHEHUN
XUMUYECKUX KCIIePUMEHTOB, CO3/IaHUM YueOHBIX TTPOEKTOB, CTPEMJ/IEHHST K B3aUMOITOHUMAaHUO
¥ B3aMMOTIOMOII[M B TPOLIeCCe 3TOM yueOHOM /IeATeSIbHOCTH, TOTOBHOCTH OI|eHUBATh CBOE
TIOBe/IeHWe W TIOCTYNKH CBOWX TOBApHINeH C TO3WIUM HPABCTBEHHBIX W TIPABOBBIX HOPM C
yuéTOM OCO3HAHUSI TIOC/IeJCTBUI TIOCTYIIKOB,;

3) LeHHOCTH HAYYHOT0 MO3HAHMA:

MHpPOBO33pDeHUECKWEe  TIPeJCTAaB/eHHsT O  BeIleCTBe M  XUMHUECKOW  peakluu,
COOTBETCTBYIOII[I@E COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTAaBJISIIOIIHE OCHOBY IS
TOHMMaHWs  CYIIHOCTM HAyuyHOW KapTWHbI ~MWpa, TpeAcTaBieHHss 00  OCHOBHBIX
3aKOHOMEDHOCTSIX Pa3BUTHUS MPHUPO/IbI, B3aUMOCBSI3AX UesioBeKa C TIPUPOAHOM Cpefiol, 0 poJiu
XMW B TIO3HAaHUM 3THX 3aKOHOMEPHOCTEH;

To3HaBaTe/lbHble MOTHBBI, HarpaB/ieHHble HA TIOJyYeHWe HOBBIX 3HAaHWW TI0 XUMUH,
HeoOXoauMble [yii OOBSICHEHHs HaAOJIFOZIAeMBIX TIPOIIECCOB W SIBJIEHWH, TM03HABaTe/bHOM,
WHGOPMALIMOHHOM M UUTATeIbCKOH KY/IbTYPhl, B TOM UMC/Ie HABBIKOB CAMOCTOSITE/IbHON PabOTHI
C yueOHBIMM TEKCTaMM, CITPABOUYHOM JIUTEPATYPOH, AOCTYMHBIMU TEXHHUUECKUMH CpeCTBaMH
MH(OPMaI[MOHHBIX T€XHOJIOTH;

vHTepeCc K 00yueHHIO W TI03HAHMIO, JTF0003HATETbHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
camMoo00pa30BaHUIO, TIPOEKTHOM M MCC/Ie/[0BaTeIbCKON [esiTe/TbHOCTH, K OCO3HAaHHOMY BBIOODY
HarpaB/IeHHOCTH W YPOBHSI 00yUeHUs B Jja/ibHeHIIeM;

4) popMupoBaHUsi KYy/JIbTYPbI 310POBbSI:

OCO3HAaHWE [IEHHOCTH J>KWU3HHW, OTBETCTBEHHOTO OTHOILIEHWS K CBOEMY 3/]0POBBIO,
YCTAHOBKM Ha 3/I0pPOBbI 00pa3 >XM3HHM, OCO3HAaHWE TIOCTEeJCTBUM W HENpUATHE BPeIHBIX
NpYBbIUEK (yroTpeO/IeHUs] anKoroJjs, HAapKOTUKOB, KYpeHHs), HeoOXOAUMOCTH COO/Ho/IeHuUs



npaBun 6Ge3omacHOCTH Tipyu OOpalljeHnd C XWUMHWYeCKMMH BeIleCTBaMH B OBbITY W peasibHOU
JKU3HY;

5) TPyAOBOro BOCIIUTAHUS:

VIHTepeC K NIPaKTUUeCKOMY M3yUeHHI0 Mpoeccuil U TpyZa pa3/IMyHoro poja, yBakeHue K
TPyAy W pe3yabTaTaM TPYJOBOW [eATeNbHOCTH, B TOM YHC/Ae Ha OCHOBe TpPUMeHeHUs
NpeJJMeTHbIX 3HAaHWM 110 XWMHUM, OCO3HaHHBI BBHIOOD WHAWBUAYaAJbHOW TPAeKTOPUU
NIpO/ioJKeHUs1 00pa30BaHUsi C yUETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMUH,
00I1IeCTBEHHbIX WHTEPECOB U TIOTPeOHOCTeH, yCITenIHou mpodecCHoHaMbHOM [1esiTe/TbHOCTH |
Pa3BUTHS HEOOXOUMBIX YMEeHHUM, TOTOBHOCTh aZlalITUPOBAThCSI B TIPOGeCCUOHATBHON Cpejie;

6) 3K0/10rMYecKOoro BOCIIUTAHUA:

9KOJIOTUYECKH 1jesieco00pa3Hoe OTHOLIIeHHe K TIPUPO/ie KaK MCTOYHUKY XKU3HU Ha 3emiie,
OCHOBe eé CyIeCTBOBaHHUs, IOHMMaHWE LIEHHOCTU 3[I0POBOTO M Oe30macHOro obpasa >KU3HH,
OTBETCTBEHHOe OTHOIlIeHWe K COOCTBeHHOMY (H3UYeCKOMY W TICUXWYeCKOMY 3/10pOBbIO,
OCO3HaHUe [[EHHOCTU CO0JII0/IeHus TTpaBrI H6e301acHOro TIoBeleHusI ITPU paboTe C BelljeCTBaMH,
a TaK)Ke B CUTYaLMsX, YTPOXKAIOLLMX 3J0POBbI0 U )KU3HU JTHO/Iel;

CIIOCOOHOCTH TIPUMEHSTh 3HaHUS, TIOJydaeMble TPU HM3yYeHUd XUMWUH, AJIS PelleHUs
3a/lau, CBA3aHHBIX C OKPY>KaroL|el IPUPOJHOU CPeJioM, /1Jisl MOBBILIEHUSI YPOBHS SKOJIOrMYeCKOn
KyJIbTYPbI, 0CO3HaHUS I7100a/IbHOTO XapakKTepa KOJIOTMUeCKUX Mpob/ieM U MyTel MX peleHust
NOCpPeZICTBOM MeTOZI0B XWMHUH, 3KOJIOTUYECKOTO MBIIUIEHHUS, YMEeHHsI PYKOBOZJCTBOBATbCS UM B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMA/IbHOW NPAKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

B coctraBe MeTampegMeTHBIX pe3y/JbTAaTOB BBIJENSIOT 3HAuKMMble [ (DOPMUPOBAHUS
MHUPOBO33peHUs1 00ljeHayuHble TIOHSATHS (3aKOH, Teopusi, TMPHUHLIWII, TUIOTe3a, (akT, CUCTeMa,
TIPOIIeCC, SKCIIEPUMEHT | [IPYTOe.), KOTOpPbIe HCTIOb3YIOTCS B €CTeCTBEHHO-HAyUHBIX YueOHBIX
TipeiMeTax 1 MO3BOJISIIOT HA OCHOBe 3HAHUM M3 3THX MpeAMeToB (hOPMUPOBATh MpefiCcTaB/ieHue O
1[eJIOCTHOM HayYHOM KapTHHE MHpa, U YHUBepCa/lbHble yueOHbIe eHCTBUS (TI03HaBaTe/bHbIE,
KOMMYHHKATUBHbIE, PETyJISITUBHBbIE), KOTOpble 00ecreunBarOT ()OPMHPOBaHWE TOTOBHOCTU K
CaMOCTOSITe/IbHOMY TJIAHMPOBAHUIO U OCYILIeCTB/IEHUIO YueOHOM /lesTeIbHOCTH.

ITo3HaBaTe/bHBIE YHHBepPCaIbHbIe yueOHbIe JeiiCTBUS

Ba3zoBble jloruyeckKue AeiicTBHSA:

YMEHUsI MCMO0/b30BaTh TPUEMBbI JIOTMUECKOTO MBbIIJIEHUs TIPU OCBOEHUM 3HaHHM:
pacKpbIBaTh CMBIC/I XMMHUYECKUMX TIOHATHUN (BbIAENSITh WX XapaKTepHble TPU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBS3b C APYTUMH TTOHSTUSMU), UCTIONB30BaTh TIOHATHS [7isi OOBsICHEHHS
OT/eNbHBIX (DAaKTOB U SIBJIeHWH, BbIOMPaTh OCHOBaHWS W KPUTEPUU [yis KiacCH(UKaLN
XMMHWUYECKUX BellleCTB U XMMUUECKHUX peaklii, yCTaHaB/IUBaTb PUYNHHO-CJIe[ICTBEHHbIE CBS3U
MeXXy 00beKTaMu U3y4eHHsl, CTDOUTh JIOTUYeCKHe pacCyXAeHus (MHAYKTUBHbIe, eyKTUBHBIE,
T10 aHaJIOTUH), ie/1aTh BbIBO/bI U 3aK/TFOUEHMUS;

yMeHHe TPUMEHSITh B Mpoliecce MO3HaHUS MOHATUS (TIpeJMeTHble M MeTarpe/IMeTHbLIE),
CUMBO/IMYeCKHe (3HaKOBbI€) MOJeNH, HUCTO/b3yeMble B XUMHH, MPeoOpa30BbIBaTh IIMPOKO
TIpUMeHsieMble B XUMUU MO/ie/IbHble TIpe/ICTaB/AeHUs] — XMMUUeCKU 3HaK (CMMBOJI 37ieMeHTa),
xuMudeckass ¢GopMmysa U ypaBHEHHe XUMHUECKOW peaki[iM — TIpU pelieHur y4yeOHO-
NO3HAaBaTe/JbHBIX 33/la4, C YYéTOM STUX MOJe/bHbIX T[pe/CTaB/leHuN BBbIABIATL U
XapaKTepU30BaTh CyIleCTBEHHbIe TIPU3HAKU M3yuaeMbIX OOBEKTOB — XMMHUYECKUX BeIIeCTB U
XUMHUYECKUX peaKIUi, BbISIB/ISATH OOIHe 3aKOHOMEepPHOCTH, TPUYMHHO-CJIe/ICTBEHHbIE CBS3U M
MIPOTHUBOPEUMS B U3yuaeMbIX MPOLieccax U SIBIeHHUsIX.

Ba3zoBblie ucciejoBaTe/IbCKHe [JeHCTBUS:



yMeHHe WCTO/h30BaTh IOCTaB/eHHbIe BOIMPOCHI B KaueCTBeé WHCTPYMEHTa TO3HaHUS, a
TaKke B KaueCTBE OCHOBBI [yii (DOPMUPOBAaHUS THUIIOTe3bl TIO TPOBEPKe TMPaBUILHOCTH
BBICKA3bIBAEMbIX CY>K/IEHUM;

npuoOpeTeHHe OIbiTa MO TJIAHUPOBAHWIO, OPraHM3alldd W TPOBEJIEHUI0 YUEHUUYeCKUX
IKCIIEPUMEHTOB, yMeHHe Hab/I0/jaTh 3a XOZ0M IMPOoLiecca, CaMOCTOSITE/TbHO MPOTHO3MPOBaTh €ro
pe3ynbTat, (opMynupoBaTh 0000ILEHUsT W BBIBOJBI MO pe3y/bTaTaM IPOBEAEHHOTO OIIbITa,
WCCJIeIOBaHMsI, COCTABJIATh OTYET O TIPO/ie/IaHHOM pabore.

Pa6ora c uadopmanueii:

yMeHHe BbIOUpAaTh, aHaTM3UPOBATh U UHTEPIIPETUPOBATh MH(OPMAIUIO Pa3/TUUHBIX BUIOB
¥ GOpM TIpe/ICTaB/IeHHs], TIOJTYYaeMY0 U3 pa3HbIX UCTOYHUKOB (HayUYHO-TIOMYJISIPHAst IMTepaTypa
XUMUUYECKOTO COZIep>KaHUsl, CIIpaBOYHble T0CcO0OMsi, pecypcbl VIHTepHeTa), KpUTHUECKU
OLI€EHUBATb NTPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO MH(MOPMALIUIO;

yMeHHe TIPUMEHSITb pa3/IMuHble METOZbI U 3aIrlpOChl TTPU MOMCKe U 0TOOpe UH(MOPMAIUU U
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAUMBIX [I7Isl BLITIOJTHEHUS] YUeOHBIX 1 TI03HaBaTe/IbHBIX 3a/1a4
OTipe/ie/IEHHOTO THMa, TpuobpeTeHHe oOIMbiTa B 00/aCTH MCI0/b30BaHUS HUH(GOpPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUM, OB/IaZieHre Ky/JIbTYPOW aKTUBHOTO MCIO/Ib30BaHUS Pa3/TUUHBIX
TIOWCKOBBIX CHUCTEM, CaMOCTOSITeJTbHO BBbIOMpaTh OMNTHUMaabHYI (OpMYy Mpe/CTaB/IeHUs
WHGOPMAIIMM U WUTIOCTPUPOBAThL pelllaeMble 3a/lauid HeCTOKHBIMA CXeMaMH, [JuarpaMMaMH,
JpyrumMu GpopmamMu rpauky ¥ UX KOMOWHALUSAMUY;

yMeHHe HCI0J/Ib30BaTh M aHA/JM3MPOBAaTh B TIpoLlecce yueOHOW W MCC/Ie[0BaTeTbCKOM
JeTe/TIbHOCTH MHGOPMALIMIO O BJIUSTHUM TTPOMBIIIIEHHOCTH, CEIbCKOTO XO03SMCTBA U TPAHCIIOpTa
Ha COCTOsIHWe OKpY»Katollel TIPUPOIHOU CpeJibl.

KoMMyHHUKaTHBHBIE YHHBepPCa/IbHbIe yueOHbIe /|eHCTBHA:

yMeHHUs1 3ajlaBaTh BOMpPOCHl (B Xoze auajsora W (WIM) [JUCKYCCHH) MO CYIIeCTBY
obcyxzmaemMoli Tembl, (HOPMY/IMPOBATh CBOW TIPEJIOXKEHWS OTHOCHUTETHHO BBITIOJTHEHUS
Npe/JIoKeHHOW 3a/lauu;

YMEHHUSI TIPe/ICTaB/ISATh TIO/TyYeHHbIe Pe3y/IbTaThl TI03HABATEILHOU JIeSITe/TbHOCTUA B YCTHBIX
YW THUCbMEHHBIX TEKCTax; [e/laTh TIPe3eHTAl[{I0 Ppe3y/IbTaTOB BBIOJHEHUS XWMHUYECKOTO
JKcrepuMeHTa (1abopaTOpHOTrO OMbITa, Ja00pPaTOPHOM pPabOTHI MO WMCC/IeAOBAaHUIO CBOMCTB
BeII[eCTB, y4eOHOro MpoeKTa);

yMeHHs1 y4eOHOTO COTpY/JHMUeCTBa CO CBePCTHMKAaMH B COBMECTHOM TO3HaBaTebHOU U
WCC/IeIOBaTe/TbCKOW /IeATeTbHOCTH TPH pellleHNH BO3HMKAKIUX TIPo0jeM Ha OCHOBe ydYéTa
o0IIMX WHTEPEeCOB W COTIAaCOBAHUS MO3UIMK (00CY>KaeHUs, OOMeH MHEHWSIMU, «MO3TOBbIe
IITYPMbI», KOOP/IMHAIIUS COBMECTHBIX /I€HCTBUM, OTpeZie/ieHre KPUTEPHEB T10 OIleHKe KauecTBa
BBITTOJIHEHHOH pabOThI U IPYTHE).

Pery/isTUBHBIE yHHBepCa/IbHbIe yUeOHbIe el CTBUA:

YMEeHHEe CaMOCTOSITE/IbHO OTPeZeNSTh LeJN JesITelbHOCTH, TUVIaHUPOBaThb, OCYIIIECTBIISATh,
KOHTPOJIMPOBATb U TIPU HEOOXOAWMOCTH KODPEKTHMPOBAaThb CBOIO [IeTeIbHOCTh, BbIOMpPATh
HauOonee 3¢deKTUBHbIE CIOCOOBI  pelleHHsT yueOHBIX M TIO3HABATe/NbHBIX  3ajad,
CAMOCTOSITE/TbHO COCTABJISITh WM KOPPEKTUPOBATh TPE/JIOKEHHBIA aJTOPUTM JIeMCTBUIN TIpU
BBITOJIHEHUM 33flaHUN C y4YETOM TIOJIyueHWs] HOBbIX 3HAHWMH 00 wu3ydyaeMbIX OOBEKTax —
BeIl[eCTBaX M PeakKIUsiX, OLeHUBAaTh COOTBETCTBUE TIOyUeHHOTO pe3yJbTaTa 3asiBIeHHOU L[eJTH,
yMEeHHe UCI0/Tb30BaTh U aHA/IM3UPOBATh KOHTEKCThI, MPE/IJlaraeMble B YCJIOBUM 3aJaHU.

IMPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpegMeTHBIX pe3y/bTAaTOB [0 OCBOEHHIO 00s3aTeNILHOTO CO/ePKaHUS,
YCTAHOBJIEHHOTO JIaHHOW (efepasbHOM pabouell TporpamMMoi, BBIJIENSIOT: OCBOEHHbIE



oOyyJaroIyMMHCS HayuyHble 3HAHUS, YMEHHs W CIocoObl JelCTBUM, creLuduueckue s
npeIMETHOM 0071acT «XUMHUsT», BUZBI AeATeNbHOCTHA T0 TIO/yYeHHI0 HOBOTO 3HAHUS, €ro
WHTEPIIPeTaLyy, TPeoOpa30BaHUI0 U TIPUMEHEHHIO B Pa3/IMUHBIX yueOHBIX U HOBBIX CUTYaL[UsIX.

K koH1y oOyuenusi B 8 Kjiacce ripeJiMeTHble pe3y/ibTaThl Ha 0Aa30BOM YPOBHE OJDKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:

pacKpbIBaTb CMBIC/I OCHOBHBIX XUMMWUECKUX MOHATUWA: aTOM, MOJIeKy/a, XUMUYeCKUH
5/IeMeHT, TIPOCTOe BelLecTBO, CJIOKHOe BellecTBO, CMech (OZHOpPOJHas W
HEOJHOPOZHasl), BajeHTHOCTb, OTHOCHTe/bHas aTOMHas M MOJIeKyJIsIpHasi Macca,
KOJIMYeCTBO Bel[eCTBa, MOJIb, MOJsSpHas Macca, MaccoBas [JOJsl XHMHUYeCKOro
3/IeMeHTa B COeAWHEHWH, MOJISIPDHBIA O00BEM, OKCH[, KHCI0Ta, OCHOBaHWe, COJIb,
3/1IeKTPOOTPULIATE/ILHOCTh, CTeTleHb OKUC/IeHHs, XUMUUecKasl peakLysi, KinacCupuKarys
peakL1ii: peakLiui COeJMHEHUs], PeaKLiUM pa3/ioyKeHHs], peaklMy 3aMelleHus], peakLiu1
oOMeHa, 3K30- U SHOTepMUUeCcKre peakLiu, TerioBou 3¢ddekT peakiyu, sApo aToma,
5JIEKTPOHHBIM C/I0M aToma, aToMHas opOuTanb, pafilyC aToMa, XUMUUYecKasi CBSi3b,
NOJISIpHAasl U HeroJsipHas KOBaJleHTHasl CBsI3b, MOHHAsl CBsA3b, MOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi [0/ BelllecTBa (TIPOLeHTHasl KOHLIEHTpaLsi) B PaCTBOPE;
WITFOCTPUPOBaTh B3aWMOCBSI3b OCHOBHBIX XMMMUECKMX TMOHSATUA M TPUMEHSITb 3TH
TIOHSTHS TIPU OMMCaHUM BeLLeCTB U UX MpeBpallieHnH;

WCMO/b30BaTh XUMHUUECKYI0 CHUMBOJMKY JJIsl COCTaBjeHuss (OpMys BellecTB U
ypaBHEHUN XUMUYeCKUX peaklui;

OTIpe/ie/iATh BaJeHTHOCTb aTOMOB 3/1eMeHTOB B OWHApHBIX COeJMHEHHUsIX, CTereHb
OKWC/IEHUs 3/1eMEeHTOB B OWHApHbIX COeJVHEHMsIX, TPUHAJJIEKHOCTb BEILeCTB K
orpezieIEHHOMY K/accy coeAuHeHWd 10 (opMmynaMm, BHJ XHMHAYECKOW CBS3U
(KoBajleHTHasi U MOHHAas) B HEOPraHMUeCKUX COeJUHEeHUsIX;

packpeiBaTb cMbICa [lepuoauueckoro 3akona [. V. MeHpeneeBa: AeMOHCTPUPOBATh
NOHVMaHNe TepUOJUYeCKOM 3aBUCHMOCTH CBOWCTB XMMHWYECKMX 3/1EMEHTOB OT WX
nosioxkeHrst B Ilepuosyueckold cucTeMe, 3aKOHOB COXpaHEHUsI MacChbl BeLLeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJ/ISIPHOTO YUeHUs], 3aKOHa ABOra/ipo;

OTHMChIBaTh U XapaKTepu3oBaTb TabmuuHyro ¢opmy I[leproguueckoil CHUCTEMBI
XUMUUECKUX 3/IEMEHTOB: pa3/iMyaTh TMOHSTUS «TJlaBHas noArpymnmna (A-rpynma)» u
«mobouHast moarpynma (b-rpyrma)», manbie U Oosbllide TIepUOJbl, COOTHOCHUTH
o003HaueHus1, KOTOpbIe UMeIOTCS B Tabmuie «Ilepuoguueckasi CHCTeMa XUMHUECKUX
snemeHTOB [I. VI. MeH/eneeBa» C YMC/I0OBBIMUA XapaKTepUCTUKAMM CTPOEHUS aTOMOB
XVUMUYeCKUX 37eMeHTOB (COCTaB M 3apsj siApa, oOljee UHKCIO 3€KTPOHOB U
pacripefiejieHue UX M0 3JIEKTPOHHBIM CJI0SIM);

KJ/IaCCU(ULIMPOBaTh XUMUUYECKHEe 3/IEMEHThbI, HeOpraHuuecKre BellecTBa, XUMUYeCcKue
peakuM (MO0 YMCAYy M COCTAaBYy YYaCTBYIOLMX B peaklid BeIeCTB, M0 TelJIOBOMY
dpdexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOI[HMe XMMHUeCKWe CBONCTBA BEIECTB Pa3/IAYHBIX
K/acCOB, TOATBepKJasi  ONMCaHWe IIpUMepaMu  MOJIEKY/ISIPHBIX  YPaBHEHUM
COOTBETCTBYIOLMX XUMUYECKUX peaKLuii;

NIPOrHO3UPOBaTh CBOMCTBA BeIleCTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOI'O COCTaBa,
BO3MO)KHOCTH TMPOTeKaHUsI XMMUYeCKUX TpeBpallieHri B pa3/IMuHbIX yC/IOBUSX;
BBIUHC/ISITh OTHOCUTE/IBHYI0 MOJIEKY/ISIPHYIO U MOJIIPHYHO MacChl BellleCTB, MacCOBYHO
JI0JIF0 XMMHYECKOro 3jieMeHTa 1o (opMyJie coeJMHEHMs], MaCCOBYIO JI0JIF0 BelllecTBa B
pacTBope, NPOBO/IUTh PaCUéThl 110 YPaBHEHUIO XUMUYECKOM peakLjuy;



NIPUMEHSITb OCHOBHBIE OTMepaliiy MbICUTENbHOU [1esITeJIbHOCTU — aHalu3 M CHUHTe3,
cpaBHeHHe, 00001IeHre, CUCTeMaTH3alHio, KIacCU(PUKALIO, BbISIBJIEHHE TTPUYMHHO--
C/Ie[ICTBEHHBIX CBsi3ell — /11 M3yueHUs] CBOWCTB BeIeCTB U XMMHUECKUX peakLui,
eCTeCTBEHHO-HayuHble ~ MeTOZAbl  TO3HaHUs —  HabmojeHWe,  H3MepeHHe,
MO/le/TMPOBaHue, SKCIIePUMEHT (peasibHbli U MbIC/IEHHBIN);

C/leloBaTh TpaBWiaM I[10JIb30BaHUSI XUMHYeCKOW Tocy/iod U Js1abopaTOpHbIM
obopyioBaHMEM, a Tak)Xe IpaBWiIaM oOpallleHus C BeljeCTBAMU B COOTBETCTBUM C
VMHCTPYKLUSIMU T10 BBITIOJTHEHHUIO 1a00PaTOPHBIX XUMUYECKHX OIBITOB TI0 MOJTyYeHHI0
U cobupaHuio ra3o000pasHBIX BellecTB (BOZOpPOJA M KHC/IOPOAA), TPUTOTOBJIEHHIO
PacTBOPOB C OMNpeze/iéHHOM MaCcCOBOU /10/iel paCTBOPEHHOTO BeIeCTBa, IJIAaHWPOBAaTh
Y TIPOBOJUTH XMMUYECKHe SKCIIePUMEHTHI 10 paclo3HaBaHUIO PaCTBOPOB Lijesioueil U
KHC/IOT C TIOMOLL{bI0 UH/IUKAaTOPOB (JIakMyC, (heHOo(TanenH, MeTUIOpPaHX U ApyTrue).

K koHiy obyueHuss B 9 Kjacce mpeMeTHbIe pe3y/bTaThl Ha 0A30BOM YPOBHE [O/KHBI
oTpa)kaTb C(hOPMHUPOBAHHOCTH Y 00yUYarOLUXCS YMEHHIA:

PacKpbIBaThb CMBIC/I OCHOBHBIX XUMUUECKUX TOHSTUM: XUMUUYECKWUN 371eMeHT, aToM,
MOJIeKyJia, UOH, KaTUOH, aHWOH, IPOCTOe BeLeCTBO, CJIOXKHOe BeleCTBO, BaJleHTHOCTb,
3JIEKTPOOTPULIATE/IbHOCTb, CTeleHb OKWC/IEHUSs, XMMHUYeCKas peakLys, XWUMHUUYecKas
CBsI3b, TeTUIOBOM 3(hdeKT peakijyu, MOJib, MOJISIPHBIA 00BEM, pPacTBOpP, 3JIEKTPOJIUTHI,
HE3JIeKTPOJIUTBI, 3/IeKTPOIMTHUECKas [JUCCOLMAlYsl, peaklid WOHHOro oOMeHa,
KaTajM3aTop, XUMUYeCKOe paBHOBecHe, oOpaTuMble M HeoOpaTUMble DeaKIWH,
OKMCJ/IUTeIbHO-BOCCTAHOBUTE/IbHbIE  peakLUM,  OKWUC/IUTe/lb,  BOCCTAHOBUTE/b,
OKHMCJIeHWe W BOCCTAHOBJIEHWe, a/oTpPOmnusi, aM(OTepHOCTb, XUMHUUecCKas CBSi3b
(KoBasieHTHasi, WOHHasi, MeTajyinyeckasi), KpUCTa/Mueckas pelliéTKa, KOppOo3usi
MeTa/I/IOB, CIU/IaBbl, CKOPOCTb XWUMHWYECKOM peakLUH, IpefiesibHO J0NyCTUMast
koHLeHTpauud [1/IK BeiecTsa;

W/UTHOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHWUECKUX TOHATAW W TIPUMEHSITb 3TU
TOHSITHS TIPU OMMCAHUM BeIeCTB U UX MpeBpalleHul;

VICII0/Ib30BaTh XWMHUUYECKYH) CHUMBOJIMKY [/l COCTaBlAeHWs (POpMysa BellecTB U
ypaBHEHUN XUMUYeCKHX peakiuii;

ornpefieNisiTb BaJIEHTHOCTb W CTelleHb OKUC/IeHUS] XUMHYEeCKHUX 3JIeMeHTOB B
COeIMHeHUSIX Ppa3/IMuHOIO COCTaBa, IPUHAJJIEXHOCTb BeIeCTB K OIpefeéHHOMY
KJlacCy Coe/IMHeHWH 1o (opmysam, BUJ XUMHUECKOW CBs3M (KOBaJieHTHasi, UOHHas,
MeTa/yIMuecKasi) B HEeOpPraHWUeCKUX COeJMHEHHUsX, 3apsf HMOHAa [0 XUMHYeCKOU
¢dopmyne, xapakrep cpefjbl B BOAHBIX pacTBOpPax HeOpPraHWYeCKHWX COeJUHEHUH, TUI
KPUCTA/IJTMYECKOM PelIETKY KOHKPETHOT'O BellleCTBa;

packpbiBaTh cMbIC [leproguueckoro 3akoHa [l. VI. MeHjeneeBa U J€MOHCTPHUPOBATh
ero MoHUMaHKe: OTMChIBaTh M XapakTepu3oBaTh TabauuHyro Gopmy Ilepuoguueckoit
CUCTEMbl XWMWUUYECKHX SJIEMEHTOB: pa3/MyaTh TOHSTUS «IJlaBHasg mnoarpymnmna (A-
rpymmna)» U «mnobouHas mogrpymma (B-rpymma)», manbie u  Oosbllvie TIepUOJE,
COOTHOCUTH 0003HAuUeHWs], KOTOpble WMEITCS B TepUOJUYeCKOr Tabsuie, C
YMC/IOBBIMUA XapaKTePUCTUKAMU CTPOEHHsI aTOMOB XMMHUUECKHUX 3/IEMEHTOB (COCTaB U
3apsz siipa, obiiee YKCIo 3/1eKTPOHOB U pacIipeZiesieHHe MX T0 3eKTPOHHBIM CII0sIM),
OOBSCHATH 0OIIMe 3aKOHOMEPDHOCTH B W3MEHEHWH CBOWCTB 3/71EMEHTOB U WX
COeJMHEHUM B Mpejiesiax MaJbIX NePUOJOB U I71aBHBIX MOATPYIII C yYETOM CTPOEHHs
VX aTOMOB;



K/IaCCU(UIUPOBATh XMMUUYECKHe 37IeMeHThI, HeOpraHWYeCcKre BeIllecTBa, XUMHUECKHe
peakiuu (M0 YKMCAYy M COCTAaBYy YYaCTBYIOL[MX B peaklUy BeIecTB, MO TelJIOBOMY
3¢ dekTy, 1Mo U3MeHeHUIO CTeleHel OKUC/IeHUsI XUMUUeCKHX 3/IeMEeHTOB);
XapaKTepr30BaTh (OMUChIBaTh) 00OL[Me U creruduueckie XUMUUYECKHe CBOMCTBa
TIPOCTBIX U CJIO’KHBIX BEIL|eCTB, MOATBepXK/asl OMvcaHue TIpUMepaMu MOJIEKY/ISIPHBIX U
VOHHBIX YDaBHEHUM COOTBETCTBYIOIIMX XMMUUECKUX peaKL1ii;

COCTaB/ISITh YPaBHEHUSI 7IeKTPOIMTUYECKOW AUCCOLMALIMU KUCJIOT, 11e/ioueil U coJsiei,
TIOJTHBIE W COKpAIléHHbIe YPaBHEHHS peaki[iii MIOHHOTO OOMeHa, ypaBHEHHs peaKIiui,
TIOJTBEP)K/IAIOIINX ~ CYI[eCTBOBAaHME TeHETUYeCKOW CBA3M MeXAy BelljeCTBaMHu
pa3/IMYHbIX K1acCOB;

PaCKpbIBaTh CYIIHOCTh OKUC/IUTE/bHO-BOCCTAHOBUTEIBLHBIX peaklyil TMOoCpeiCTBOM
COCTaBJIeHUsI 37IEKTPOHHOI0 OaslaHca 3TUX peakLivii;

MPOrHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHHs], BO3MOXXHOCTH
TIPOTeKaHUsI XUMUYeCKUX MpeBpallleHri B pa3/IMUHbIX yCIOBUSX;

BBIUNCJIATE OTHOCUTE/TBHYIO MOJIEKY/ISIDHYIO M MOJISIDHYFO MacChl BeIlleCTB, MaCCOBYHO
JIOJTF0 XMMWYeCKOT0 37ieMeHTa 1o (hopMyJsie COeZIMHeHUs], MaCCOBYIO [IOJIFO BelleCTBa B
pacTBoOpe, MPOBO/IUThH PACUETHI TI0 YPABHEHHIO XUMUUYECKOH peaKIiu;

coO/ofaTh TIpaBUIA  TI0JIb30BaHUS ~XMMHUECKOW TIOCyZIoH #  jabopaTOpHBIM
obopy/ioBaHMEM, a TakKKe TMpaBuWa OOpallieHus C BeleCTBAMU B COOTBETCTBUU C
WHCTPYKLIUSMH T10 BBITIOJTHEHHIO 1a00PATOPHBIX XUMUUECKUX OIIBITOB IO MOJ/TyUeHHIO
Y cobupaHuio ra3000pa3HbIX BelllecTB (aMMHaKa U yreKUC/Ioro rasa);

TIPOBO/IUTh PeaKL[H, MOATBEP)KJalolle KaueCTBeHHbIN COCTaB Pa3/IMYHbIX BeIeCTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUA-, Opomua-, uoauA-, KapboHat-, docdart-,
CWIWKaT-, CyabdaT-, TUAPOKCHU/-WMOHBI, KaTHOHbl aMMOHHUSI W WOHBI HW3yUeHHBIX
METaJIIOB, TIPUCYTCTBYIOIIVE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BeIIleCTB;
MPUMEHSITb OCHOBHbI@ OTlepal[ii MbICTUTE/LHOU [1eATe/TlbHOCTH — aHalu3 U CUHTe3,
CcpaBHeHHe, 0000IIeHHe, CUCTEMaTH3allui0, BbISBIEHHE TPUUUHHO-CJIEICTBEHHBIX
CBsi3eil — MJI1 W3y4YeHUsl CBOMCTB BeIeCTB M XUMHUUECKUX peaki[iii, eCTeCTBeHHO-
HayuHble MeTO[bI TI0O3HAHUSI — HaO/O/leHHe, W3MepeHHe, MOJe/TMpOBaHue,
9KCIepuMeHT (peasibHbIN U MbIC/IEHHBIN ).



TEMATHUYECKOE IVNIAHUPOBAHUE

8 KITIACC
KoimuyecTBo yacoB JJIeKTPOHHBbIe
Ne HauMeHnoBaHHue
(udpossbie)
n/ | pasjesoB H TeM Bcer | Koutposbn | IlpakTuueck
oOpa3oBarTe/IbHbIE
n NporpamMmel o ble paboThI ue paboThl
pecypchbl
Pa3zpen 1. IlepBoHavasibHbIe XUMHUECKHE TIOHATHSA
Xumusg —
5)
BaXHa 0D/IacTh bubnmoreka LJOK
eCTeCcTBO3HaHUSI U
11 [PaKTUYeCKOU > 2 hitp
P s://m.eds00.ru/7f41837¢
JleATe/TbHOCTH
yejl0BeKa
BertrjectBa 1 bubnmoreka LJOK
1.2 XUMHUUYECKHe 15 1 http
peakLumn s://m.edsoo.ru/7f41837¢
Wtoro no pasgeny 20
Pa3pen 2. BaxkHeliue npecTaBUTe/Td HEOPraHUYeCKHUX BelljeCTB
B .
O3AYX bubmioTeka LIOK
Kucnopog,.
21 [Tousitue 06 6 http
s://m.edsoo.ru/7f41837c
OKCH/JIax
Bopopog.ITousatu bubmioreka 1IOK
2.2 € 0 KHUC/I0Tax U 8 1 http
COJISIX s://m.edso0.ru/7f41837¢
Bopa. PactBopbl. bubnuoreka LIOK
2.3 IMousTue 06 5 1 1 http
OCHOBAHUAX s://m.edsoo.ru/7f41837¢
0O
Kjlcellic(zl;lble bubmmoreka IIOK
24 HeopraHuuecKux 1 1 1 htp
P . s://m.edsoo.ru/7f41837c
CcoeIMHeHUI
Wroro no paspeny 30

Pa3pgen 3. Ilepuoanueckuii 3akoH u Ilepuoguyeckasi cucreMa XuMH4ecKux jiemeHToB [I. 1.

MenpeneeBa. CTpoeHre aToMOB. XuMHuyecKas CBfA3b. OKHUC/INTE/IbHO-BOCCTAaHOBUTE/IbHbIE

peakiuu
3.1 [Teprognueckuii 7 bubmoteka LIOK
3aKOH U http




[Teproanueckas

cucreMa
AMHecKI s://m.edso0.ru/7f41837c
snemeHTOoB /1. N.
Menpeneesa.
CtpoeHue aToma
XumMmnueckas
CBSI3b. bubmoteka LIOK
3.2 OxucuresibHO- 8 http
BOCCTaHOBHUTEJIbH s://m.edsoo.ru/7f41837c
ble peakijuu
bubnmoreka IIOK
Wroro no paspeny 15 http
s://m.edso0.ru/7f41837c
bubmoreka IIOK
Pe3epBHOe Bpems 3 http
s://m.edso0.ru/7f41837c
OBLIEE
KOJIMYECTBO 68
YACOB IO

I[TPOI'PAMME




9 KV/IACC

KoinuyecTrBo yacos JJIEKTPOHHBIE
Ne HaumenoBaHue
(mudposbie)
n/ pa3/ie/ioB H TeM Bcer | KonTposbH IMIpakTHueck
o0pa3oBare/ibHbIE
n NporpamMmel o ble paboThI He paboThI
pecypchbl
Pa3zpen 1. BenjectBo U xXuMH4YeCcKue peakinjuu
[ToBTOpEHUE U
yriayoieHe bubmoreka LIOK
1.1 3HAaHUU OCHOBHBIX 5 1 http
pasziesioB Kypca 8 s://m.edsoo.ru/7f41a636
KJjlacca
OcHOBHBIE
bubmioreka LIOK
3aKOHOMEPHOCTHU
1.2 XUMUUECKUX 4 http
. s://m.edsoo.ru/7f41a636
peakiuii
OJIEKTPOJIUTUYECK
asi AuCccoLmanys. bubmioreka LIOK
1.3 Xumuueckue 8 1 1 http
peaxiiviu B s://m.edsoo.ru/7f41a636
pacTBopax
Wroro no paspgeny 17
Pa3pgen 2. HemeTa/uibl U UX COeAUHEHHUS
O61as
XApaKTEPHCTHKA bubmiorteka LIOK
XUMHUUECKUX
21 sneMeHnToB VIIA 4 L it
s://m.edsoo.ru/7f41a636
TPYMIbL
I"anmorensl
Oo61as
XApaRTEPHCTHXA bubmioreka LIOK
XUMHUUECKUX
22 s/eMeHToB VIA 6 )
s://m.edsoo.ru/7f41a636
rpymrel. Cepa u
eé coeJUHeHUs
2.3 O61as 7 1 bubmioreka LIOK
XapaKTepUCTHUKa http
XUMHUYECKUX s://m.edsoo.ru/7f41a636

3/1eMeHTOB VA-
rpyIribl. A30T,

docdop u ux




COeIMHeHUS

OO6rast
XapaKTepuCTHKa
XUMUUECKUX bubmmoreka IIOK
24 snemeHTOB [VA- 8 http
[PYIIILL. YTepog, s://m.edsoo.ru/7f41a636
Y KpEMHUU U UX
COeZIMHeHUsT
Wtoro no pa3peny 25
Pa3zpen 3. Meranibl M UX COeAMHEHUSA
bub OK
OO01ue cBoiCTBa nomiotexa L
31 MeTaJsljioB 4 ity
s://m.edsoo.ru/7f41a636
Baxnetime bubmmoreka LIOK
3.2 MeTaJl/Ibl U UX 16 http
COeIMHeHUst s://m.edsoo.ru/7f41a636
Wtoro no pasgeny 20
Pa3zpen 4. XuMusa M oKpyKarlijas cpeaa
BertrjectBa u bubmioreka LIOK
4.1 MaTrepuabl B 3 http
JKU3HU YesioBeKa s://m.edsoo.ru/7f41a636
Wtoro no pasgeny 3
bubmmoreka LIOK
Pe3epBHOe BpeMsi 3 http
s://m.edsoo.ru/7f41a636
OBLIEE
KOJIMYECTBO 68
YACOB IO

I[TPOI'PAMME




IIOYPOYHOE IVIAHUPOBAHUE

8 K/IACC
Ne Ko/inuecTBo yacoB JJ/IeKTPOHHbIE
n/_ Tema ypoka mupposLIe
. yp Bcer KOHTpﬁOJIBH HpaKquec oGpazoBaTe/TbHbIe
(] ble paboThI Kue paboTBl | o o ey
1 CraproBas 1
JTMarHOCTHKA.
Hpegmet XuMuH. bubmuoreka LIOK
PoJib XUMUM B YKU3HU
2 yesoBeka. Tena u 1 —
’ s://m.edsoo.ru/ff0d210c
BelllecTBa
bubmioTteka LJOK
3 ITonsiTve o MeTogax 1 http
TTOSHAHMA B XUMIH s://m.edsoo.ru/ff0d227e
[TpakTnueckas
pabora Ne 1
«[IpaBumna paboTel B bubnuoreka LIOK
4 naboparopuu 1 1 http
npuéMbl oOpalteHus ¢ s://m.edsoo.ru/ff0d23dc
1abopaTopHBIM
000pyj0BaHHEM»
UucTbie BellleCcTBa U bubmiorteka LIOK
5 cmecu. Crioco0Obl 1 http
pasjiesieHus cMecei s://m.edsoo.ru/ff0d26ca
ITpakTnueckas
pabora Ne 2 Bbubmoteka LIOK
6 «Pa3zenenue cmeceit 1 http
(Ha mprMepe OYMCTKU s://m.edsoo.ru/ff0d28c8
TI0BapeHHOM COJN)»
bubmoreka LJOK
7 ATOMBI U MOJIEKY/IbI 1 http
s://m.edsoo.ru/ff0d2a6¢c
Xumuyeckue
371eMeHTbl. 3HaKu Bbubmoteka LIOK
8 (cumBOBI) 1 http
XUMUUeCKUX s://m.edsoo.ru/ff0d2be8
3/IeMEHTOB
bubmoteka LIOK
[TpocThle U C/IOKHBIE
J BelllecTBa 1 —
B s://m.edsoo.ru/ff0d2a6¢c
ATOMHO- bubmoreka LIOK
10 MOJIEKY/ISIpPHOE 1 http
yueHue s://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOIHCTBA
COCTaBa BeIIeCTB.

XuMuyeckast bubmioreka LJOK
11 ¢bopmya. http
BaseHTHOCTh aTOMOB s://m.edsoo.ru/ff0d2eae
XUMHYeCKUX
3JIEeMEHTOB
OtHocHUTeNbHAas Bu6mmorexa LOK
aTOMHasl Macca.
12 OtHocuUTeNbHas http
s://m.edsoo.ru/ff0d323c
MOJIEKYJISPHAsI Macca
Maccosas o bubmoTeka LIOK
XUMHUYECKOTO
13 3/IeMeHTa B htp
s://m.edsoo.ru/ff0d350c
COeZIMHEHUHN
KomnuuecTBo bubmioreka LJOK
14 BelecTBa. Mosb. http
MornsipHasi Macca s://m.edsoo.ru/ff0d5230
dusnueckue u bubmiorteka LJOK
15 XUMHUUYeCKUe sIBIeHUS. http
XrMHYecKasi peaklyst s://m.edsoo.ru/ff0d37fa
[TpusHaku u ycioBus bubmioTteka LJOK
16 MIPOTeKaHUs http
XUMHUUECKUX peakLvii s://m.edsoo.ru/ff0d3a16
3aKOH COXpaHeHHUs Bu6moreka OK
MaccChl BeII[eCTB.
17 XumMnueckue http
s://m.edsoo.ru/ff0d3b88
ypaBHEHMSI
Borurcienus
KOJIMYeCTBa, MacChl bubmioTeka LIOK
18 Bell[eCTBa 10 http
ypaBHEHUsIM s://m.edsoo.ru/ff0d5708
XUMHUUECKUX peakLni
Knaccudukarius
XUMUYECKUX peakiuii bubmoTeka LIOK
19 (coenuHeHusl, http
pa3oKeHHs, s://m.edsoo.ru/ff0d3f34
3amelrieHusi, 0OMeHa)
M. B. JIoMOHOCOB —
YHEHBI- Bu6muoreka IIOK
20 éH6Lg/I6Kn2ne,qHCT. http
HICHHE 1 s://m.edsoo.ru/ff0d40c4
cUcTeMaTU3aLs
3HaHUU
21 KonTponbHast paboTa bubmoteka LIOK
Nel mo Teme http
«BerecTBa u s://m.edsoo.ru/ff0d4290




XUMUYECKHEe
peakiumn»

Bo3gyx — cmech
ras3oB. CocTaB

bubmoreka IIOK
BO3ayxa. Kuciopoz
22 — 3/IeMeHT U http
HPOCTOE BELIeCTEO s://m.edsoo.ru/ff0d448e
O30H
dusnueckue u
XuMHIAEcKue bubmuoreka LIOK
CBOMCTBa KMC/IOpOJa
23 (peakLu OKUC/IEHUS http
ngegie)]IOHHTHe ’ s://m.edsoo.ru/ff0d4614
00 oKcugax
CriocoObI oy ueHust
igggogﬁﬁiilﬂ bubmuoreka IIOK
24 n OJiHH;LHHOCTH http
I%;HMEHEHHE ’ s://m.edsoo.ru/ff0d497a
KHUCI0poJa
TeroBoit a3pdekT
XUMHUYECKON
peakLu, TIOHSTHE O bubmioreka LJOK
25 TePMOXUMUUYECKOM http
yPaBHEHHWH, 5K30- U s://m.edsoo.ru/ff0d4790
9H/I0TEPMUYECKUX
peakLusx
TonmBo (HedTh,
yroJib ¥ MeTaH). bubmoreka IIOK
26 3arpsi3HeHUe http
BO3/IyXa, CIIOCOOBI s://m.edsoo.ru/ff0d4c4a
ero Tpe/[0TBpAILeHUs]
[TpakTnueckas
2;600;&1{1;1:3;5 Teme bubmoreka LIOK
27 cobu yaHHe —
P s://m.edsoo.ru/ff0d4ae2
KUCIOPOAa, U3yueHue
€ro CBOWCTB»
E?ﬁiﬁﬁﬂé;;?ﬂgxéij Bubmioteka ITOK
28 Hﬁi; EHH;§ ' —-
HpHpZ;i s://m.edsoo.ru/ff0d4dd0
dusuyeckue u
XUMUUeCKUe bubmuoreka IIOK
29 CBOMCTBa BOJOpO/a. http
[TpumeHeHue s://m.edsoo.ru/ff0d4dd0

BOZIOpPOJia




ITougarue o KucIoTax

bubmioreka LJOK

30 http
1 comix s://m.edsoo.ru/ff0d50d2
Crioco0bl 1mostyueHust bubnuoreka LIOK
31 BOZIOpPO/ia B http
nabopaTopuu s://m.edsoo.ru/ff0d4dd0
[IpakTnueckas
pabora Ne 4 110 Teme
«Tonyyenye i bubmoTeka LIOK
32 cobupaHue Bo/IOpoia http
’ s://m.edsoo.ru/ff0d4f42
H3yUeHH’e ero
CBOMCTB»
MonsipHbIi 00bEM bubmoreka [IOK
33 ra3oB. 3aKOH http
ABorazipo s://m.edsoo.ru/ff0d542e
Brruviciienus o0n6Ma,
KOJIMYeCTBa BelllecTBa
rasa o ero bubmoreka [IOK
34 H3BECTHOMY http
KOJIMYeCTBY s://m.edsoo.ru/ff0d55a0
BelllecTBa Win
00bEMY
Borurciienus
00BEMOB ra30B 10 Bu6morea LOK
35| o e e
. s://m.edsoo.ru/ff0d5708
00BEMHBIX
OTHOILIIEHUH Ta30B
dusnyeckue u bubmioreka LJOK
36 XUMHUUEeCKHe http
CBOMCTBA BOJIbI s://m.edsoo.ru/ff0d587a
CocTaB OCHOBaHHM. bubmoreka LIOK
37 [TonsiTHe 06 http
WH/MKaTOpax s://m.edsoo.ru/ff0d59e2
Bopa kKak
PacTBOPUTE/Tb.
Hacebijennsie u bubmoTeka LJOK
38 HeHaChIL[eHHbIe http
pacTBopbl. MaccoBast s://m.edsoo.ru/ff0d5b40
[0S BeIIleCTBa B
pacTBope
39 [TpakTHUecKast bubmoreka LIOK
pabora Ne 5 10 Teme http
«[IpurotoBieHue s://m.edsoo.ru/ff0d5eba
PacTBOPOB C
omnpe/ieIEHHOU

MaCcCOBOU Ji0J1er




pacTBOPEHHOIO

BeIl[eCTBa»
KoHTponbHast paboTa Bu6morexa LOK
Ne2 mo Teme
40 «Kucnopo hitp
PO s://m.edsoo.ru/ff0d6342
Bopopoza. Boga»
Okcuppl: cocTas, bubmiorteka LJOK
41 K/accuduKanus, http
HOMEeHK/IaTypa s://m.edsoo.ru/ff0d664e
[Tonyuenue u
XUMMHECKIE bubmoreka LJOK
CBOMCTBA KMCJ/IOTHBIX,
42 OCHOBHBIX U hitp
s://m.edsoo.ru/ff0d664e
amM(doTepHbIX
OKCH/IOB
OcHoBaHus: COCTaB, bubmoteka LIOK
43 KJIacCU(UKaLYs, http
HOMEHK/IaTypa s://m.edsoo.ru/ff0d67ca
[Tonyyenuve u bubmoteka LIOK
44 XUMHUECKUe http
CBOMCTBA OCHOBaHUM s://m.edsoo.ru/ff0d67ca
Kucnortsl: cocras, bubmoreka IIOK
45 K/1acCU(UKaLys, http
HOMEHK/IaTypa s://m.edsoo.ru/ff0dfee2
[Tonyyenuve u bubmoTeka LIOK
46 XUMHUEeCKUe http
CBOMCTBA KUCJIOT s://m.edsoo.ru/ff0dfee2
Comu (cpepme): bubmoreka LIOK
HOMEHK/IaTypa, http
47 COCOOLI MOy eHH, s://m.edsoo0.ru/00ad947
XUMHUeCKHe 4
CBOMCTBA _
[IpakTrueckas
pabota Ne 6.
PerieHue bubnuoreka IIOK
48 9KCITIepUMEeHTaJTbHbIX http
3a/lau 110 TeMe s://m.edsoo.ru/00ad9b7
«OCHOBHbBIe K/IaCChbI C
HeopraHuuecKrux
COeTMHEeHUI»
['eHeTnueckas CBsI3b bubmoteka LIOK
49 MeXJy Kaccamu http
HeopraHuyecKux s://m.edsoo.ru/00ad9a5
CcoeZIMHeHUM 0
50 O6006mienve u Bbubmoteka LIOK
CHCTeMaTH3aI[s http
3HaHWUM s://m.edsoo.ru/00ad9cb




2

KoHTposbHast pabota

No3 Ho Teme E_;ISHI/IOTEK& LHOK
2 OCHOBHbIE K/1aCChI s://m.edsoo.ru/00ad9e1
HeopraHUuecKux .
coeIMHeHU" ~
[TepBbie MOMBITKH
KnaccupuKarpu bubmoreka LIOK
XUMHUUECKUX
52 a/1eMeHTOB. IToHsaTHE http
’ s://m.edsoo.ru/00ad9ffa
0 IpyTITaxX CXOAHBIX
3/IeMEHTOB
[Tepuognueckuii
3aKOH U bubnuoreka LIOK
53 [Tepuoanueckas http
CUCTeMa XUMHUYeCKUX s://m.edsoo.ru/00ada52
snemeHToB [I. W. C
MeHnpeneeBa
bubmiorteka LJOK
54 [Tepuoabl, TPYTIIbI, http
TOAT PYIIbI s://m.edsoo.ru/00ada52
C
bubmoreka [IOK
CTpoeHvie aTOMOB.
55 CocTaB aTOMHBIX hitp
s://m.edsoo.ru/00ada34
sgep. 30Torbl 5
CtpoeHue
PICKTPOHHDBIX bubmoreka LIOK
000/104ueK aTOMOB
56 3JIEMEHTOB hitp
o s://m.edsoo.ru/00ada6b
[Tepuioguueckou c
cucremsl /1. 1. =
MeHpeneeBa
XapakTepucTuka
XUMITHECKOTO bubmoreka LIOK
3/IeMeHTa 0 ero
57 T10/I0’KEHHIO B hifp
o s://m.edsoo.ru/00ada82
ITepuiogrueckou 4
cucreme /1. 1. -
MengeneeBa
3HaueHUe
Iepropyieckoro bubmoreka LIOK
3aKOHa /ISl Pa3BUTHUS http
>8 HayKM 1 MPAKTHKH. [l. s://m.edsoo.ru/00ada96
N. MeHpgeneeB — o

YUEHBIH, ITeflaror u
rpakJjaHUH




OJIEKTPOOTpHLIATE/IbH bubmioreka LJOK
59 OCTbL ATOMOB 1 http
XUMHUUECKUX s://m.edsoo.ru/00adaab
3/IeMeHTOB 8
bubmoreka LIOK
60 WNouHasa xumuueckas 1 http
CBSI3b s://m.edsoo.ru/00adac3
4
KOBa/ieHTHasL bubmiorteka LJOK
61 MoJIsipHast 1 http
s://m.edsoo.ru/00adaab
XUMUYECKast CBA3b 3
K OBa/IeHTHAS bubmoreka [IOK
62 Herlo/IsipHas 1 hup
s://m.edsoo.ru/00adaab
XAMHUecKas CBsI3b 9
bubmioTteka LJOK
http
63 CTereHs OKvC/IeHHs 1 s://m.edsoo.ru/00adae?
8
bubmoreka [IOK
OKuc/IuTenbHO-
64 BOCCTAHOBUTEJ/IbHEIE 1 http
s://m.edsoo.ru/00adb07
peakKI[uu 5
bubmoreka LJOK
65 Oxucnurenu u 1 http
BOCCTaHOBUTEHU s://m.edsoo.ru/00adb07
6
KoHTpospHast pabota bubmoteka LIOK
66 Ne4 110 Teme 1 http
«CTpoeHue aToMa. s://m.edso0.ru/00adb48
Xumunueckasi CBSI3b» 6
O6o00611eH1Ee U E_tgptlé nuorexa HOK
67 CHCTel\faTmauHH 1 s://m.edsoo.ru/00adb33
3HaHUU -
IIpomexxyTouHas Bbubmoteka LIOK
68 aTTecTarusl. 1 http
HNtorosas s://m.edsoo.ru/00ad9cb
KOHTPOJ/IbHast paboTa. 2
OBIIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOI'PAMME




9 KJTIACC

No KosinyecTBo uacoB JJ/IeKTPOHHBbIE
n/ | Tema ypoOKa Bcer | Konrponbn | IlpakTHueck Wi ppopbie
n o bie padoThI ue padoThI 00pasoBateLHIe
pecypchbl
[Teproanueckuit
3aKOH.
[MTepuoguueckas Bbubmmoreka LIOK
1 cucremMa 1 http
XUMUUECKUX s://m.edsoo.ru/00adb59e
snemeHToB /[I. 1.
MeHniesieeBa
3aKOHOMEepHOCTHU B
V3MeHeHU!
CBOWCTB Bbubmmoreka IIOK
2 XUMHUYECKUX 1 http
3J1eMEeHTOB s://m.edso0.ru/00adb6b6
[IepBLIX TPEX
TIepHO/I0B
Eg;g;?{i):;{;;;ﬂ 1 bubmoTeka 1IOK
3 HEOpraHUYeCKuX 1 —-
s://m.edsoo.ru/00adb7e2
BellleCTB
4 Buer 1 bubmioTeka LIOK
XUMUUECKOU CBSI3U http
Y TUIbI s://m.edsoo.ru/00adbac6
KPUCTa/UTHIeCKUX




peLéToK

KonTtpossHas
pabora Nel 1o
TeMe
«IToBTOpEHME U

5
yriybieHue
3HAaHUM OCHOBHBIX
paszenoB Kypca 8
K/1acCa»
Knaccudukauus
XAMUYECKHUX bubmoTeka LIOK
6 peakiuii o http
pa3/MYHbIM s://m.edsoo.ru/00adbcb0
TIpU3HaKaM
[TonsaTue o
CKOpPOCTH
XUMUYECKOH bubmmoreka IIOK
7 peakuuu. [ToHsTre http
0 TOMOT€eHHBIX U s://m.edsoo.ru/00adbe9a
reTeporeHHbIX
peakIusixX
[TonsaTue o
XUMUUECKOM
pPaBHOBECHUH.
@®aKTOopBhI,
B/IMSTIOLI[ME Ha bubmoreka IIOK
8 CKOPOCTb http
XUMHYECKOH s://m.edsoo.ru/00adc28c
peakLuu u
T0JI0’KeHHe
XUMUUECKOT 0
pPaBHOBeCHsI
OkucuTeIbHO- bubmoreka IIOK
9 BOCCTaHOBHUTE/bH http
ble peaklu1 s://m.edsoo.ru/00adcade
Teopus
;IH;EZE SSEZE;E?KO bubnmoreka IIOK
10 CubHbIe U hitp
s://m.edsoo.ru/00adcd68
cs1abble
3J1eKTPOJIUThI
VonHbIe bubmoTeka 1IOK
11 ypaBHEeHUs http
peakiui s://m.edsoo.ru/00add448
12 XuMHyeckue bubmoTeka LIOK
CBOMCTBA KUCJIOT U http
OCHOBaHUI B CBETe s://m.edsoo.ru/00add5d8




nipe/icTaB/ieHni 06
3/IEKTPOJIATHUECKO
1 uccolyanym

XuMHueckKue
CBOMCTBa Cojiel B Bu6moreka LIOK
cBeTe
13 TipeICTaBIeHUH 00 http
PEA s://m.edsoo.ru/00add8b2
3JIEKTPOJIUTHYECKO
1 IMCCOLMAIMU
omstTue o bubmmoreka IIOK
14 TUZIPO/IU3e CoJien —-
AP s://m.edsoo.ru/00add9d4
O600111eHME T Bbubmmoreka IIOK
15 cucTeMaTr3alus http
3HAHUKN s://m.edsoo.ru/00addd12
[IpakTrueckas
pabota Ne 1. bubmioTeka LIOK
16 «Perenue http
9KCIIePUMEHTa/IbH s://m.edsoo.ru/00addbfa
bIX 3a/1a4Y»
KoutposnbHas
paboTta Ne2 110
TeMe bubmoTeka IIOK
17 «DJIEKTPOJTUTHUEC http
Kai AMCCOMHALIHA. s://m.edsoo.ru/00addecO
XumMuueckue
peakiuu B
pacTBOpax»
O61as
XapaKTepHCTIKa bubmmoreka IIOK
rajioreHoB.
18 Xumuyeckue —
Ny s://m.edsoo.ru/00addfe?
CBOMCTBA Ha
ripyuMepe Xjopa
XJI0pOBOZOPOA,.
Co/gHas K1C/I0Ta, Bu6mmoreka IOK
XUMHYECKHe
19 CBOUCTBa http
’ s://m.edsoo.ru/00adel104
ToJiyueHue,
TpuMeHeHre
IIpakTrueckas
patora Ne 2 10 Bbubmmoreka IIOK
20 Teme «[lonyueHue htp
COTLTHOU KH..CHOTH’ s://m.edsoo.ru/00ade348
r3yueHue eé
CBOMCTB»
21 BrruricsieHust 1o buboreka IIOK




ypaBHEHUSIM
XUMUUeCKUX

peakLyid, ecm http
’ s://m.edsoo.ru/00ade488
OJJUH U3 peareHToB
JlaH B U30BITKe
Obuwas bubmoreka LIOK
oy, XapaKTepUCTHKa http
271eMeHTOB VIA- s://m.edsoo.ru/00ade64a
TDYTIIIBI
AnorponHeie
MoaubUKaLu1
CEPBL. bubmmoreka LIOK
23 Ha)foxgquI/Ie CEEBI http
M €€ COCAMHEHIU B s://m.edsoo.ru/00ade64a
rpupo/ie.
Xumuyeckue
CBOMCTBA Cepbl
CepoBogopog,
CTpO€eHHUe, bubmmoreka IIOK
24 ¢bu3nueckre u http
XUMHYECKHe s://m.edsoo.ru/00ade802
CBOMCTBA
Okcufp! cepsbl.
CepHa Kucora, Bbubmmoreka LIOK
(du3uyeckue u
25 XUMUUECKHe —
N s://m.edsoo.ru/00adea28
CBOWCTBa,
TIpUMeHeHHe
Xumuyeckue
peakiyy,
JieXKallje B OCHOBe
TIPOMBIIIIEHHOT O
criocoba
TOTyueHusl CepHOU bubmoTeka LIOK
26 KHCJIOTBI. http
Xumunyeckoe s://m.edsoo.ru/00adec8a
3arpsisHeHue
OKpY’Karolleu
cpeJibl
CoeZIMHEeHUSIMU
cepbl
BquHCH%HHe bubmmoreka IIOK
MacCOBOM JI0/H
27 BBbIXO/Ia MPOJIyKTa ilp
s://m.edsoo.ru/00adec8a
peakLyn
28 O61as bubmoTeka 1IOK
XapaKTepruCTUKa http

371eMeHTOB VA-

s://m.edsoo.ru/00adeea6




rpymrsl. A3or,
pacrpocTpaHeHue
B IIPUpO/IE,
busnueckre u
XUMHUYEeCKHUe
CBOMCTBA

AMMHUaK, ero
¢bu3nueckre u

bubmoreka IIOK
XUMUYECKHe
29 CBOUCTBa http
’ s://m.edsoo.ru/00adf004
ToJTyueHue u
TIpUMeHeHue
[IpakTrueckas
patora Ne 3 1o bubmmoreka LIOK
Teme «[lonyuenue
30 aMMMaKa hrtp
’ s://m.edsoo.ru/00adf180
H3yJeHue ero
CBOVICTB»
A3 OTHad KHCIoTa, bubmoTeka 1IOK
eé ¢u3nueckue u
31 XUMHUUECKHe —-
N s://m.edsoo.ru/00adf306
CBOMCTBA
Ucrionb3oBanue
HUTPATOB U COJIen
aMMOHWUSI B
KauecTBe
MUHEPATbHBIX bubmoreka IIOK
yn00peHui.
32 XumMuyeckoe http
s://m.edsoo0.ru/00adf518
3arpsi3HeHUe
OKpY’Karollei
cpezbl
CoeZIMHEeHUSIMU
a3oTa
docdop. Okcup,
docdopa (V) u
(pocopran bubmoTeka [IOK
KHCTIOTa,
33 ¢dusnueckre u i
s://m.edsoo.ru/00adf68a
XUMHYeCcKHe
CBOICTBa,
ToJTyyeHue
34 Vcnonb30BaHume bubmioTeka 1IOK
docdartoB B http
KayecTBe s://m.edsoo.ru/00adfc20
MUHEePaTbHBIX
y00peHui.

3arpsi3HeHue




MIPUPO/IHOM Cpe/ibl

dbochaTamu
Yrnepog,
pacrpocTpaHeHHe Bubmmorexa [OK
35 B MIPUpO/ie, http
puzuecie s://m.edsoo.ru/00adfd9c
XUMUYeCcKUe
CBOMCTBA
Okcupe! yraeposa,
ux (usnyeckue u
XUMHUUeCKHe
CBOWCTBa. Bubmioreka IIOK
36 JKO0JIOTUYeCKue http
nipobieMsl, s://m.edsoo.ru/00adfebe
CBsI3aHHBIE C
OKCH/IOM yTJiepojia
av)
bubmioTeka 1IOK
YronbHas kucnora
37 U eé comu http
s://m.edso0o0.ru/00ae006c
[IpakTrueckas
pabora Ne 4 o
Teme "[losnyueHue bubmoTeka LIOK
38 YTJIEKUCIIOTO Tasa. http
KauecTtBenHas s://m.edsoo.ru/00ae027e
peakius Ha
KapOoHaT-noH"
[TepBoHauanbHbIE
MOHATHS 00 bubmoTeka LIOK
OpPraHUYeCcKHX
39 Bell[eCTBaX Kak 0 —
s://m.edsoo.ru/00ae054e
COeJUHEHUSIX
yrJjiepojia
. bubmoreka IIOK
Kpemuuii u ero
40 coeJUHeHUsI http
s://m.edsoo.ru/00ae080a
[IpakTrueckas
pabota Ne 5.
Peruerue Bbubmmoreka LIOK
5KCIepUMeHTalbH
4l BIX 3a/]au TI0 TeMe hitpy
N s://m.edsoo.ru/00ae0bf2
«Baxxuenime
HeMeTaJl/Tbl U UX
COeJUHEHUSI»
42 KoHTponbHast bubmoTeka LIOK
pabora Ne3 1o http
TeMe s://m.edsoo.ru/00ae0e18




«Baxkueiimme
HeMeTa/lUIbl U UX

COeJUHEHUSI»
Oob1jas
XapaKTepuCTUKa
XUMHUUECKUX
3/1eMEHTOB —
MeTasl/IoB.
Mertannueckast Bbubmmoreka LIOK
43 CBSI3b U http
MeTa/yInueckas s://m.edsoo.ru/00ael03e
KpHUCTa/l/THUecKast
peréTka.
dusnueckue
CBOMCTBA
MeTalJIoB
XuMHuyeckue
CBOMCTBA
MeTaJlJIOB. Bbubmuoreka LIOK
44 ONeKTPOXUMUUECK http
Wl pAf, s://m.edsoo.ru/00ael1156
HarpsbKeHur
MeTaJJIoB
Oo611re criocobbl
T0JTyYeHust
MeTasl/IoB.
CrninaBsbl.
Brruniciienus no bubmioTeka [IOK
45 ypPaBHEHUSIM http
XUMUYECKUX s://m.edsoo0.ru/00ael1156
peakLyi, ecim
O/IVH U3 peareHToB
COJIeP>KUT
TIpPUMeCH
ITonsitue o bubmoTeka LIOK
46 KOppO3uu http
MeTaJlJIOB s://m.edsoo0.ru/00ael278
[IlenouHble bubmoTeka LIOK
47 MeTasl/ibl utp
s://m.edsoo.ru/00ael14b2
Oxcugpl 1 bubmioTeka 1IOK
48 TUJPOKCH/IBI http
HaTpUsl U Kajusi s://m.edsoo.ru/00ae14b2
[IlenouHO3eMebH bubmoTeka 1IOK
49 ble MeTaJlibl — http
Ka/bI[Ui U MarHUi s://m.edsoo.ru/00ael5e8
50 Baskuetimme bubmioreka [IOK




CcoeIMHeHUs http
KaJIbLIUsI s://m.edsoo.ru/00ael5e8
O06o061eHue 1
51 CUCTeMaTH3aLus
3HAHUU
JKECTKOCTH BO/IBI bubmmoreka IIOK
52 1 CII0COOBI eé http
yCTpaHeHUs! s://m.edsoo.ru/00ae1886
[IpakTrueckas
pabora Ne 6 o Bbubnuoreka LIOK
53 teme "JKECTKOCTh http
BO/Ibl U METO/bI eé s://m.edsoo.ru/00aelae8
yCcTpaHeHus"
bubmoreka IIOK
54 AnmroMuHUi http
s://m.edsoo.ru/00aelc64
AwmdotepHble bubmoreka LIOK
55 CBOMCTBa OKCH/Ia U http
TUJIPOKCH/A s://m.edsoo.ru/00aelc64
bubmoreka IIOK
56 JKemneso http
s://m.edsoo.ru/00ae1d86
rOI/IKCHc')q}fcI;I . Bbubmmoreka LIOK
>/ coﬂﬁ >KeJ1§3a D n —-
s://m.edsoo.ru/00ae35e6
xenesa (I1T)
O06o061enve 1
58 CcUCTeMaTH3aLus
3HaHUU
IIpakTrueckas
pabora Ne 7.
Pernerme bubmioTeka [IOK
9KCTIepUMeHTabH
>9 BIX 3a/]au T10 TeMe hetp
A s://m.edsoo.ru/00ae3de8
«Bakueniue
MeTaJl/Ibl U UX
COeJMHEeHUsI»
60 Boruucnenus no bubmoteka LIOK
yPaBHEHUsIM http
XUMHUYECKUX s://m.edsoo.ru/00ael1750

peakiuii, ecmm
O/IH W3 peareHTOB
JlaH B U30BITKe
WU COZIePXKUT
TIpUMecCH.
Brrumciienus
MaCCOBOM J0/IN




BBIX0/Ia MIPOIyKTa
peakLyu
O06o061eHue 1
61 CUCTeMaTH3aLus 1
3HAHUN
KonTtposibHas
pabora Ne4 1o
62 Teme 5 1
«BakHeniiue
MeTa/l/Ibl U UX
COeIMHEeHUSI»
Berecrsa u bubmoreka IIOK
MaTepHasibl B
63 [I0BCeTHEBHOU 1 hitp
A s://m.edsoo.ru/00ae3f50
JKU3HH UejI0BeKa
izI;IM;I;ee(:P?: bubmoTeka LIOK
64 OK , Karolen 1 hutp
Py m s://m.edsoo.ru/00ae4270
Cpe/Jibl
Ps;z;(ﬁrnu B bubmoteka LIOK
65 l;KonorlzmeCKI/IX 1 hitp
s://m.edsoo.ru/00ae4270
npobJsieM
O6o6meHue u bubmoreka LIOK
66 CHUCTeMaTH3aI[s 1 http
3HAHUN s://m.edsoo.ru/00ae0d0a
O6o6meHue u bubmoreka LIOK
67 CHUCTeMaTH3aI[us 1 http
3HAHUHI s://m.edsoo.ru/00adb33c
IIpomexxyTouHas
aTTecTarysl. bubmoTeka LIOK
68 Utorosas 1 http
KOHTPOJIbHAs s://m.edsoo.ru/00ad9cb?2
pabora.
OBIIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOI'PAMME







