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IIOACHUTEJ/IbBHASA 3AIIMCKA

[TporpaMMa 1O XWMWA Ha YPOBHE OCHOBHOrO 001ero o0pa3oBaHus
coCcTaB/ieHa Ha OCHOBe TpeOOBaHMII K pe3yabTaTaM OCBOEHUS OCHOBHOM
obOpa3oBaTebHOM ITPOrpaMMbl OCHOBHOT'O 0011[eT0 00pa30BaHus, MMpeCTaBIeHHbIX
B ®I'OC 00O, a Takke Ha OcHOBe (enepanbHON pabodeil TporpaMMbl
BOCTIUTAHUSI U C YUETOM KOHIIeNLIUY Mpero/jaBaHus yue6HOro npeaMera « XHUMUSI»
B 0Opa3oBaTeIbHBIX OpraHu3aiusax Poccuiickoit @esepariuy.

[TporpaMma Mo XWMUU [aéT TIpe/iCTaBleHHWe O Iiesisix, oOIlell cTpaTeruu
oOyueHWs, BOCIUTAHWUS W pa3BUTHS OOydarol[UXcs CpeACcTBaMH y4eOHOro
npeMeTa, yCTaHaBIMBaeT  oOsi3aTeslbHOe  TIpeMeTHOe cojiepykKaHue,
npeJyCMaTpUBaeT pacrpefie/ieHle ero I0 KaaccaM W CTPYKTYPHpPOBaHHE I10
pa3fielaM M TemaM IIpOorpaMMbl T0 XUMHH, OTpefessieT KOJUueCTBeHHble U
KaueCTBeHHbIE XapaKTePUCTHUKU CoJieprKaHusl, PEKOMEHTyeMYTO
MOC/e/IOBaTe/IbHOCTh ~ M3YUeHUsT XAMHU C  YYETOM  MEXIPeJIMEeTHBIX U
BHYTPHUIIPEJIMETHBIX ~ CBsI3€M, JIOTUKM y4yeOHOro  TpoIrjecca,  BO3paCTHBIX
ocobeHHOCTeli  00y4YaroL[UXCs, OTMpeZie/isieT BO3MOXKHOCTA TIpeaMeTa  [ijis
peasM3al[ii TpebOBaHWN K pe3y/ibTaTaM OCBOEHHMS OCHOBHOHM 00pa3oBaTe/bHOM
MIPOrpaMMbl Ha YPOBHE OCHOBHOTO 001jero oOpa3oBaHus, a Takxke TpebOBaHUI K
pe3ysbTaTaM 00yueHHs XUMHHU Ha YPOBHE Iiejied U3yueHus MpeiMeTa U OCHOBHBIX
BUZIOB yueOHO-TI03HABaTe/SbHOU JesTeTbHOCTH OO0ydJarolerocss 1o OCBOEHUIO
yueOHOT0 Co/lep>KaHusl.

3HaHUe XWUMHUU CJIy>)KAT OCHOBOW fjii (POPMHpPOBaHUS MHPOBO33DEHMUS
o0yuJaroIrierocs, ero Ipe/CTaB/JIeHH O MaTepHaJbHOM €JMHCTBE MUpa, BaXKHYIO
ponb WrparoT ¢GopMUpyeMble XHMHUeH Tpe/iCTaBleHHs O B3aUMOTIPeBpallleHUsX
SHEPTUM W 00 3BOJIIOLIMM BEIeCTB B TIPUPOJIE, O IMyTSIX PpellieHus T/100ambHbIX
npo0/ieM YCTOMYMBOTO Pa3BUTHS UeJIOBEUECTBA — ChIPhEBOM, HEPreTHUYECKOM,
TMUILEBOM M SKOJIOTMUeCKOM 6e301acHOCTH, TIPo0/ieM 3/JpaBOOXPAHeHUSI.

N3yyeHue xyumuu:

CrIOCOOCTBYeT  peanu3allid  BO3MOXKHOCTEH /i1 CaMOpa3BUTHSA U
dhopMUpOBaHUs Ky/IbTYPhI IMUHOCTH, €€ 0011ielt 1 PyHKIMOHATLHOM TPaMOTHOCTH;

BHOCHUT BKJaJi B ()OPMHUpPOBaHHE MBIIUIEHHSI M TBOPUYECKUX CIIOCOOHOCTEeM
o0yuarouxcsi, HaBbIKOB MX CaMOCTOSITe/IbHOW  y4eOHOUW  [1esiTe/IbHOCTH,
9KCTMIEePUMEHTA/IbHBIX W HCC/Ie[0BaTe/IbCKUX yMeHUH, HeoOXOJUMBIX KakK B
TIOBCeTHEBHOM »KM3HU, TaK U B MPodeCcCroHaIbHON AesTeTbHOCTH;

3HAaKOMHUT CO CHeIU(pUKON HAydHOTO MBbIIUIEHUS, 3aK/IabIBAET OCHOBBI
I[e/IOCTHOTO B3IJIsAZla Ha eIMHCTBO TIPUPO/IbI K UeI0BeKa, SBJ/ISeTCS OTBETCTBEHHBLIM
3TarioM B ()OPMUPOBAHWM eCTeCTBEHHO-HAyUYHOW TI'DAMOTHOCTH OOy4arol[uXcs;



criocobcTByeT (POPMUPOBAHUIO 1IEHHOCTHOTO OTHOILIEHUsSI K eCTeCTBeHHO--
HayuHbIM 3HaHUSIM, K TIPUPOJe, K YeJI0BeKY, BHOCUT CBOM BKJIaJ, B 9KOJIOTUUECKOe
obpa3oBaHue 00yUaroUXCsl.

IaHHble HampaBjieHUs: B 00yueHMM XUMHUU 00ecrieurBarOTCs Crely(UKon
cofiep)KaHusi  yueOHOTO  TpefiMeTa, KOTOPBIA  SIBJSIETCS  TeJlarOrMuecKu
a/lariTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HayKW XMMUM Ha OMpe/e/IEHHOM JTarie eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHe OCHOBHOTO 001ijero obpa3oBaHusi OPUEHTHMPOBAH Ha
OCBOeHHe O0yYarol[MHCS CUCTEeMbI TIepBOHAYaIbHBIX TOHATUM XWMHH, OCHOB
HEOPraHWYeCKOM XWUMUM W HEKOTOPbIX OT[elbHbIX 3HAUMMBIX TOHSATUA
OpraHu4YeCcKOW XMMUU.

CTpyKTypa cofep)kaHusi MpOrpaMMbl MO0 XUMHUM C(HOPMHpPOBAHA Ha OCHOBE
CUCTEMHOI0 ToAxo/a K eé u3yueHuro. Cojep>kaHWe CK/Ia/IbIBaeTCsi U3 CUCTEMBI
MOHATHUM O XMMUUYECKOM 3/IeMeHTe U BeleCTBe U CUCTeMBbI MMOHATUU O XUMUYEeCKOU
peakii. O6e 3TH CHUCTEMBI CTPYKTYPHO OpraHW30BaHbl I10 TIPUHLIUAITY
MOC/IeI0BATE/IbHOTO Pa3BUTHS 3HAHWM HAa OCHOBE TEOPeTUYeCKUX Mpe/CTaBlIeHUMN
PasHOro YpOBHSL:

~ aTOMHO-MOJIEKYJIIPHOTO YUeHHs KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

- Ilepuognueckoro 3akoHa /1. V1. MeHpeneeBa Kak OCHOBHOI'O 3aKOHa XMMUU;

- YUeHHUs O CTPOEHHU aTOMa U XUMMHUYeCKOU CBSI3Y;

- TmpeAcTaBieHUM 00 3/IeKTPOJUTAYECKOW AMCCOIMALIMK BeIeCTB B
pacTBOpax.

TeopeTnueckre 3HaHWS PACCMAaTPUBAKOTCSI HAa OCHOBE SMIUPUUYECKH
MOJIyYeHHbIX U OCMBIC/IEHHBIX ()aKTOB, Pa3BMBAIOTCS MOC/e/I0BaTe/IbHO OT OJHOTO
YPOBHSI K JPYrOMY, BBITIOJNHAS (YHKIMM OOBSICHEHWS W TMPOTHO3WUPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXXHOCTEU MPAKTAYECKOTO TPUMEHEHHUs W TOTy4YeHUs
M3y4yaeMbIX BeleCTB.

OcBoeHue TporpaMMbl 10 XWMHH  CIIOCOOCTBYeT  (DOPMHPOBAHUIO
Npe/iCTaB/IeHUsI 0 XMMHUYECKOM COCTaBJISIIOIIEe HayYHOW KapTUHbI MHpa B JIOTHUKE
eé CHUCTeMHOM TIPUPOJbI, LIEHHOCTHOTO OTHOLUEHHSI K HAyUYHOMY 3HAHUI0 U
MeToJiaM TMO03HaHUs B Hayke. V3yueHuWe XUMHUM TMPOUCXOJUT C TIPUBIEYEeHUEM
3HAaHWM W3 paHee W3yUYeHHbIX YyueOHbIX TpeaMeToB: «OKpYKarolmidi MUp»,
«buosorus. 5-7 Knaccel» U «PU3MKa. 7 Knacc».

[lpy wW3yueHWH XUMHM TIPOUCXOAUT (HOPMUPOBAHHWE 3HAaHWW OCHOB
XMMHUEeCKOW HayKM Kak 00/1lacTM COBPEMEHHOTO eCTeCTBO3HaHUs, MpaKTUYeCcKoun
JeITeJIbHOCTA Ye/loBeKa M KAaK OJHOr0 W3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBIL.
3ajaua yyeOHOTO TIpefiMeTa COCTOMT B (POPMHPOBAHUM CUCTEMbI XUMHUUECKHX
3HaHUM — BaKHeUIIUX (DaKTOB, MIOHSTHM, 3aKOHOB U TeOPeTUUeCKUX TOJI0XKEeHNUH,
JOCTYMHBIX 00001[eHNI MHUPOBO33DEHUYeCKOT0 XapakTepa, si3blka HayKu, B



npuobIeHU K HayyHbIM MeTOJaM TIO3HAaHMSl TP U3Y4YeHUU BeIlecTB W
XUMUUYECKUX peaklui, B (JOpPMHUPOBAHUU M Pa3BUTHUU MO3HABATE/IbHbIX YMEHUU U
UX TIpUMeHeHHWU B yueOHO-TIO3HaBaTeNbHONM U yueOHO-MCC/Ie/[OBaTeIbCKOMN
JiesiTe/IbHOCTA, OCBOEHMM TipaBWi Oe3omacHoro oOpailjeHUss C BelllecTBaMu B
MOBCEeIHEBHOM >KH3HHU.

[Tpu u3yyeHUM XMMHU Ha YPOBHE OCHOBHOTO 001ijero oOpa30BaHuUsl Ba)KHOe
3HaueHHe TIPUoOpe/nH Takue 1[e/d, Kak:

- (¢dopMHUpOBaHHe WHTe/IJIeKTya/lbHO pa3BUTOM JIMUHOCTH, TOTOBOM K
camMoobpa3oBaHUIO, COTPYJHUUECTBY, CAMOCTOSITeTbHOMY TIPUHSITUIO pellleHuH,
CrIoCcOOHOM aJanTUPOBATHCS K OBICTPO MEHSIFOIITMMCS yCJIOBHUSIM >KU3HU;

-  HanpaB/JIeHHOCT, OOyueHMsT Ha CHCTeMaThueckoe  IpHoOIeHre
o0yuaroMxcsi K CaMOCTOSITeJIbHOW TI03HABaTe/bHOU JiesITe/TbHOCTH, Hay4HbIM
MeTOo/laM TI03HaHWs, (OPMHUPYIOIIMM MOTHBAI[MI0 W Pa3BUTHE CTIIOCOOHOCTel K
XUMUWY;

- obecrieueHue yCI0BHH, CTIOCOOCTBYIOIIMX MTPUOOPETEHHNIO 00yJarOIMMHCS
OTbITa pa3HOOOpa3HOl [JesaTe/bHOCTH, TIO3HAHMS W CaMOIIO3HAHHS, K/IFOUEBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIETeHIIUi), UMEeKIIUX YHUBepcaJbHOe 3HaueHue [jisl
pa3/IMUHbIX BU/IOB JIesITe/IbHOCTHY;

- (opmupoBanue o6meli (YHKIMOHAMBHOM U  eCTeCTBeHHO-Hay4HOMH
rPaMOTHOCTH, B TOM UHC/Ie YMEHHM OOBSCHATH W OIeHWBAThb SIBJIEHHUS
OKDY>Kaloll[ero MHpa, WCIO/b3ys 3HAaHWUS W OMbIT, TOJIyYeHHble TPU W3y4YeHUU
XUMUY, TIDUMEHSATb WX TIpA pellleHud MpobseM B TIOBCeJHEBHOW J>XU3HU U
TPY/IOBOM JleATeTbHOCTH;

- (QopmupoBaHve y o0OyuarolMXCsi T'yYMaHUCTUYECKHUX OTHOILIEHUM,
MOHMMaHUSl 1IEHHOCTH XHWMHWYEeCKUX 3HaHUW [/ BbIPAaOOTKM 3KOJIOTHYECKH
1[eiecoo0pa3Horo TIOBefieHHsI B ObITY W TPY/AOBOM [JesTe/IbHOCTA B IIeJAX
COXpaHeHUs CBOEro 3/J0POBbsI U OKPY’Karollleld TPUPOAHON Cpe/ibl;

- pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M
CAMOBOCITMTAHHWI0O Ha OCHOBe YCBOeHHsi 0OIlleyesioBeuecKUX LeHHOCTeH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpPY TMpoduis ¥ HamnpaB/ieHHOCTH JaTbHeNIIIero
o0yueHwMs.

OOiijee UYMCIO YacoOB, OTBeAEHHBIX [ HW3y4YeHUs XUMUA Ha YPOBHe
OCHOBHOT0 0011]ero 006pa3oBaHwmsl, cocTaBysteT 136 yacoB: B 8 kimacce — 68 yacoB (2
yaca B Hememo), B 9 kmacce — 68 wyacoB (2 uaca B HeJenrw).



COJEPKAHUNE OBYYEHUA

8 KVIACC

IlepBoHaYa/ibHbIE XUMHUYECKHE TOHATHSA

[Ipegmer xuMuu. Posb XMMUM B J)KU3HU uejioBeKa. XHWMUS B CUCTeMe Hayk.
Tena u BemljecTBa. ®PuU3NUeCKHWe CBOMCTBA BeleCTB. ArperatHoe COCTOSIHUE
BelllecTB. [loHATHE O MeTOfax IO3HAHWS B XWUMHUU. UHCThble BelleCTBa U CMeCH.
Crioco6bI pa3ziesieHus: CMecei.

ATOMBI M MOJIEKY/bl. XuMUYeckue 3jeMeHTbl. CHMBOJIbI XUMHYECKHUX
371eMeHTOB. [IpoCThie U C/10)KHbIe BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUeHHe.

Xvumuueckass ¢opmysia. BaneHTHOCTb aTOMOB XHWMUUECKUX 3/1€EMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BemwlecTB. (OTHOCWTeNbHasi aTOMHasi Macca.
OTHOCHUTebHAsE MOJIeKy/IsipHasi Macca. MaccoBasi [j0/ii XMMUYeCKOro 37ieMeHTa B
COeIMHEHUH.

KonuuecTtBo BemectBa. Mosib. MosisipHass Macca. B3auMOCBSI3b KO/TMYeCTBa,
MacChl W UHWCAa CTPYKTYPHBIX e[JUHUL] BellecTBa. Pacuétbl 10 QopMysiam
XUMHYECKUX COeMHEeHUN.

dusrueckre U XMMHUUeCKre siBleHUs. XUMHUUeCcKass peakiysi U eé MpU3HaKU.
3aKOH COXpaHeHWs1 MacChl BelecTB. XUMHUYeCKUe ypaBHeHHUs. Knaccudukaiuys
XUMUUYECKUX peaki[uii (CoelHeHUs], pa3/ioyKeH!s], 3aMellieHus, 0OMeHa).

Xumuueckuti 3KcnepumeHm:

3HAaKOMCTBO C XUMHYECKOU TOCY/I0i, TIpaBWaMyd paboThl B jabopaTopuu U
npuéMamMu oOpailrieHus ¢ JTabopaTopHbIM 000pYZOBaHKEM, M3yUeHHe W OTHCaHue
¢u3nueckux CBOWCTB 00pa3lioB HeOpraHWUeCKHWX BelecTB, HabmoaeHne
¢bu3nueckux (TU1aB/ieHWe BOCKa, TasiHWE JibJd, pAacTUpaHUe caxapa B CTYIIKe,
KUIeHWe U KOHJIeHCAlUsl BOJbI) U XUMHYECKHUX (FOpeHWe CBeud, MpOKaJIvuBaHHe
Me/IHOM TPOBOJIOKH, B3aMMO/IEMCTBHE Mejla C KUCIOTOW) sIBJieHUi, Hab/rofeHe 1
OMMCaHWe MPU3HAKOB TMPOTEKaHUsI XUMWYECKUX peakuud (pas3/jo’keHWe caxapa,
B3aMMO/IEHICTBHE CEPHOM KHC/IOTBhI C XJIOpPHUOM Oapus, pa3iokeHWe THIPOKCH/a
Meau (II) npu HarpeBaHWH, B3aMMO/IeICTBHE >Kejle3a ¢ pacTBopoM conu meau (1),
H3yueHHe CII0COOO0B pa3jiesleHHsi CMeceii: C TIOMOINbI0 MarHuTa, (UILTPOBAHME,
BbIlIapBaHUe, AUCTWIISLUS, XpoMaTtorpadusi, TIpoBe/ieHre OUMCTKUA MOBapeHHON
coivd, HabmozeHWe W OMUCaHWe  pe3y/lbTaTOB  TPOBEJEHUSI  OIbITa,
W/UTFOCTPUPYIOLIETO 3aKOH COXPaHeHWsl MacChl, CO3[aHWe MoJener MOJIeKYJI
(LIapocTep>KHEBBIX).

Ba)xHeuI11Me npeCTaBUTE/ T HEOPraHUYeCKHX BellecTB

Bos3ayx — cmech raszos. CocrtaB Bo3ayxa. Kuciopoj — 3/1emMeHT U MpoCToe
BelllecTBO. Haxo)kJeHue KuUCIOpoJa B mMOpupoje, (u3nueckre U XUMHUUYECKUe
cBoiictBa (peakiuu ropeHusi). Okcugpl. IlpumeHeHue Kucmopoga. CriocoOb



MoJIlyueHus KUC/IopoZa B jaboparopud U TMPOMBIILIEHHOCTH. KpyroBopoT
KUCJI0poZa B npupoe. O30H — a/l7IoTporHas MOAU(PUKALIAS KUCI0PO/a.

TernioBoli 3¢deKT XMMHUUECKOW peakluM, TepMOXUMHUYeCKue YypaBHEHUS,
9K30- WU 3HJOTepMHYeCKHe peakluu. TOIUIMBO: yrojb WU MeTaH. 3arpsi3HeHue
BO3/lyXa, yCU/IeHre TTapHUKOBOT0 3¢ dekTa, pa3pyliiieHrHe 030HOBOI'O CJIOS.

Bopopon — »ssemeHT U mpocToe BewjectBO. HaxozeHuwe BOJOpoja B
npupojie, Gu3NUeCcKe W XWMHYEeCKHe CBOMCTBA, TIpUMeHeHHWe, CII0COOBI
nostyueHus. Kuciortsl u conu.

MonsipHbIii 00bEéM ra3oB. PacyéThl M0 XUMHUUECKUM YPaBHEHHSIM.

dusnueckue CBOMCTBA BoAbl. Boja Kak pacTBopuTesb. PacTBOpBL.
HachlijeHHble M HeHachIllleHHble pacTBOpPbI. PacTBOPMMOCTL BellleCTB B BOJE.
MaccoBas #oJs BellecTBa B pacTBope. XUMHUYECKHe CBOUCTBA BOAblI. OCHOBaHUS.
Ponb pacTBOpOB B MpUPOZiE U B JKW3HU 4esioBeKa. KpyroBopoT BOJbI B MIPUPOJE.
3arpsi3HeHre NMPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ,.

Knaccudukaimsi HeopraHuueckux coeavHeHnt. Okcuabl. Knaccudukarus
OKCHZIOB:  cosieobpa3ytomiye  (OCHOBHble, KHC/JOTHbIe, aMdoOTepHble) U
HecosieoOpa3ytoiiie. HomeHK/aTypa OKCHAOB. PusnMyeckMe €W XUMHUYECKHE
CBOMCTBA OKCHZOB. [TosyueHre OKCHIOB.

OcHoBanusi. Krnaccudukaisi OCHOBaHWM: WIENOUAM U HEpacCTBOPUMBIE
ocHoBaHusA. HomenknaTypa ocHoBaHuu. dusmueckre U XWMHUUeECKHMe CBOWCTBA
ocHoBaHuU. [ToyueHre 0CHOBaHUM.

Kucnotel. Knaccudukaius kucior. HomeHknatypa Kuciot. @usnueckuie U
XUMHYECKUe CBOMCTBAa KUCIOT. Psj aktuBHOCcTM MeTa/uioB H. H. bekeToga.
[TosnyyeHvie KUCJIOT.

Comu. Homenknatypa cosneu. @usnueckue U XMMHAYECKUEe CBOMCTBA COJIEM.
[Tonyuenue coJsen.

['eHeTHYecKast CBSI3b MEXAY K/1laCCaMU HEOPTraHUYeCKUX COeUHEeHHUH.

Xumuueckuti 3kcnepumeHm:

KaueCTBEHHOe Orpe/ie/ieHHe COojlep>KaHusl KUCI0po/Ja B BO3/yXe, MOJydeHue,
cobupaHre, pacrio3HaBaHWe W U3yueHHe CBOWCTB KHC/IOPOAa, HabmoaeHue
B3aMMO/ZIEMICTBUSI BellleCTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS U
npeKpalljeHuss TopeHus (Tlo)kapa), O3HAKOMJIeHWe C o0OpasilaMd OKCHOB U
OlMCaHWe WX CBOMCTB, IIO/lydYeHHe, COOMpaHWe, pacrio3HaBaHWE U U3yueHHe
CBOWCTB BOJOpOJa (ropeHue), B3auMOJeWCTBHe BojopoAa C okcuaom meau (II)
(BO3MOYXKHO MCITO/Ib30BaHKWE BH/I€OMATePHAJIOB), HaO/IIOJeHre 00pas3lioB BeIeCTB
KomuecTBOM 1 Mosb, HCCIeoBaHWe 0cCOOeHHOCTel pacTBOPeHHsl BeleCTB C
pa3/IMyHOM PacTBOPUMOCTBIO, TPUrOTOBJIEHWE PAcTBOPOB C OMpe/e/éHHOU
MaCCOBOM J10JieM paCTBOPEHHOIO BelleCTBa, B3aMMO/JEeHNCTBYEe BO/Ibl C MeTa/l/laMHu
(HaTpyeM U KasibliueM) (BO3MOXXHO HCIIO/Ib30BaHME  BH/leOMaTepHasioB),



ucciiefioBaHie 00paslOB HeOpraHW4eCKMX BeleCTB Ppa3/iMUHbIX KJ/1acCOB,
HabJroZileHre U3MeHeHUs] OKPaCKd WHAMKATOPOB B PACTBOPAX KUC/OT U Iljesiouel,
u3ydyeHve B3auMogeucTBusi okcuza Menu (II) ¢ pactBopom cepHOM KHC/IOTHI,
KUCJIOT C MeTa//laMM, peakluil HeWTpaau3alyu, I0JiyueHhe HepacTBOPUMBIX
OCHOBaHHWM, BbITECHEHHWE OJHOr0 MeTa/ljla JPYTMM W3 pacTBOpa COJIU, PeIleHue
9KCIIepUMeHTalbHbIX 33/lad Mo Teme «BakHelme Kraacchl HeOpraHUueCKUx
CcoeJMHEeHUI».

Ilepuogniuecku 3akoH u Ilepuoguueckas cucreMa XUMHYECKHX
yiemeHToB [I. V. MeHpeneeBa. CrtpoeHue aTtomMoB. XHMHUUeCKasi CBA3b.
OxkuC/INTEeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIuu

[TepBble TIOMBITKY K/IaCCU(PUKALIMM XUMHUUECKUX 3jieMeHTOB. [loHsThe o
rpynmnax CXOJHbIX 3/eMeHTOB (IleJIOUHble U I1e/I0YHO3eMe/lbHble MeTasllbl,
rajioreHbl, ”HEPTHBIE Ta3bl). JJIeMeHThI, KOTOphble 00pa3yroT aMboTepHbIe OKCH/IbI
Y TUZIPOKCU/IBI.

[Tepuoauueckuii 3akoH. [leprouueckasi cucteMa XMMAUeCKUX 3j1eMeHTOB /1.
N. MenpeneeBa. KopoTkonepuogHas W JJIMHHONEpUOAHasi  (pOPMbI
[Teproauueckol cucTeMbl xuMuueckux 3yeMmeHToB 1. V1. MeHgeneeBa. [lepuofpl
u rpynnbl. PU3NYECKHWKA CMBICI TOPSAKOBOIO HOMepa, HOMepOB Iepuoja u
TPYIIIbI 3/IeMEHTa.

Ctpoenne atomoB. CocTaB aTOMHbIX sifiep. M30Tomnbl. DneKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbIX 20 XWMHYECKMX  3JIEMEHTOB
[Tepuoguueckor cuctembl [. . MenpeneeBa. XapaKTepuCTUKa XUMHYECKOTO
3jieMeHTa 1o ero rnosiokeHuto B [lepuoguueckoii cucteme /1. . MeHeneesa.

3aKOHOMEPHOCTH HW3MEHEeHHs pajhyca aTOMOB XUMUYECKUX 3SJIeMEHTOB,
MeTa//TMYeCKUX U HeMeTa/l/IMYeCKUX CBOMCTB MO0 IPYIIaM U Mepuo/iaM.

3HaueHue [leproanueckoro 3akoHa v Ileprognueckor CUCTEMbI XUMUUYECKUX
3JIEMEHTOB [jIs1 Pa3BUTHSI Hayku U mnpakTuku. [. V. MeHpaeneeB — y4déHbId U
IPa’KJaHUH.

XvumMmuyeckass cBs3b. KoBasieHTHasi (MOJisipHasi W HeTOJISIpHasi)  CBSi3b.
OJ/IeKTPOOTPULIATE/IbBHOCTh XUMUUECKUX 3/1eMeHTOB. VIOHHas CBS3b.

CreneHb  okuc/ieHUss.  OKUCMTETBHO-BOCCTAHOBUTE/IbHBIE  PeaKL[UU.
[Tpoueccel OKUC/IeHUs: ¥ BOCCTaHOB/IeHKs. OKUCIMTeIM ¥ BOCCTaHOBUTEJIH.

XumuuecKuti 3kcnepumeHm:

u3yueHve 0Opa3I[OB BeIeCTB MeTa/UIOB W HEMeTasyIOB, B3aUMOJENCTBHE
TMPOKCU/A IMHKAa C pacTBOpaMH KHWC/IOT W IIle/iouel, TpOBejleHre OIbITOB,
WUIKOCTPUPYIOLUX ~ TOPUMEPbl  OKUCJ/IUTE/TbHO-BOCCTAHOBUTEJIbHBIX  peakLui
(ropeHue, peaklM pa3ioKeHusl, COeJUHeHNs).

MescnpedmemHuble ces3u



Peanuzanys MeXrnpeAMeTHBIX CBsi3ed MpPU M3yYeHUM XWMMUK B 8 Kjacce
OCYILIeCTB/ISIETCSI  Uepe3 HUCIO/Ib30BaHHWEe KakK OOIUX eCcTeCTBeHHO-HayUHBIX
MOHSITUM, TaK U TIOHSATUU, SIBJISIFOIIUXCS CACTEMHBIMU [JiI OTZAe/IbHBIX MPeJMeTOB
eCTeCTBeHHO-HayUHOr' 0 LIUKJIa.

OO11e ecTeCTBeHHO-HayuHble TOHSTUS: Hay4HbIM (DakT, TUTIOTEe3a, TEOpHs,
3aKOH, aHalu3, CUHTe3, KiaccuduKalys, TepUoAUUHOCTb, HabsoeHue,
5KCIIePUMEHT, MOJ|e/TUPOBaHre, U3MepeHue, MO/iellb, SIBJIEHYE.

®dusukKa: MaTepusi, aTOM, 3JIEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYK/IH],
M30TOIbI, PaZiMOaKTUBHOCTb, MOJIEKY/la, 3JIEKTPUUECKUW 3apsifi, BeLlecTBO, TeJlo,
00bEM, arperaTHoe COCTOsIHME BeIleCTBa, Ia3, (U3nuecKue BeSUUMHBI, eJUHULIBI
M3MepeHus1, KOCMOC, TJIaHeThl, 3B€3/b1, CosHLe.

buonorus: goTtocuHTes, AbixaHue, buocdepa.

leorpadus: armocepa, rugpochepa, MUHepaabl, TOPHbIe TOPOJBI,
T0JIe3HbIe UCKOIaeMble, TOTIJIMBO, BOJHbIE PECYPCHI.

9 K/IACC

BeljecTBo U XUuMHUeCKas peaknus

[Teproauuecknit 3akoH. [leproguueckas cucTeMa XMMAYECKUX 3J1eMeHTOB /1.
W. MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEDHOCTM B W3MEHEHUM CBOUCTB
XUMHYECKUX 3/IEMEHTOB TMEPBbIX TPEX TEpPUOJOB, Kalus, KaJbLud U UX
COeJMHEHVWH B COOTBETCTBMU C TIOJIO)KeHWeM 3jemMeHToB B [lepuoanueckon
CcUCTeMe YU CTPOEHHEeM UX aTOMOB.

CTpoeHre BelleCcTBa: BHAbl XUMHUYECKOW CBS3U. TUNbI KPUCTa/UIMYECKUX
PEIETOK, 3aBUCMMOCTb CBOMCTB BeLeCTBa OT TUMNA KPUCTA/IMYECKOW PEeLIETKU U
BH/]a XUMUUECKOW CBS3H.

Knaccudukaiisi 1 HOMeHK/IaTypa HeOpraHWueCKUX BellecTB. XHUMUUYeCKUe
CBOMCTBAa BEILeCTB, OTHOCALLIMXCS K Ppa3/IMYHbIM KjacCaM HeopraHUuueCcKux
COeIMHeHUH, TeHeTUYeCKast CBsi3b HEOPraHUYeCKUX BelleCTB.

Krnaccudukarnus XuMrUUeCKrX peakLivid 10 pa3/IMuHbIM NIPU3HaKaM (10 YUCITy
M COCTaBy YYaCTBYHOIIMX B peaklUMU BellecTB, MO TerioBoMy 3(h@ekTy, Mo
W3MEeHEHHUIO CTerleHel OKUC/IeHWs XMMHUUeCKUX 3JIeMEHTOB, 10 00paTHMOCTH, TI0
y4aCTHI0 KaTanu3aTopa). JK30- U SHJO0TepMUYeCKHe peakliy, TePMOXUMHUYeCcKre
yPaBHEHMS.

[ToHsiTHE O CKOpPOCTM XUMHYecKol peakiuu. [ToHsTve 06 oOpaTUMbIX U
HeoOpaTHMbIX XUMUUYECKUX peakiusix. [ToHATHe O TOMOTeHHBIX U reTepOreHHbIX
peakiuax. [Tondarue o karanuse. [IoHATHe 0 XUMHWUECKOM paBHOBeCHU. PaKTOPHI,
B/MSIIOLLME HA CKOPOCTb XWMHWYECKOW peakLuu U TMO0J0KEHWe XUMHUECKOTro
paBHOBECHS.

OKUC/IUTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  PeaKlMM,  37eKTPOHHBIM  OasaHC
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/ILHOU peakiuu. CocraBneHue yPaBHeHUU



OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX ~ PEeaklUMid C  MCIO0/Ab30BaHHEM  MeTOoJa
39JIEKTPOHHOTO OaslaHca.

Teopus 3/1eKTPOIUTAYECKON TUCCOLMALIUUA. DJIEKTPOJIUTHI U HE3JIeKTPOJIUTHI.
KatvoHbl, aHrOHbl. MexaHW3M [UCCOLMALMM BEIeCTB C pa3/MYHbIMU BHUaMU
XUMHUUeckou cBs3u. CtereHb Auccorpanyi. CrmbHbIe U cl1abble 37IeKTPOJIUTHI.

Peakijyyi IOHHOTO OOMeHa. Y C/I0BUs TIPOTeKaHUsI peakliii MOHHOTO 0OMeHa,
MOJIHbIE M COKpallléHHble MOHHbIe ypaBHeHUsI peakiuii. CBoWCTBa KHUCJIOT,
OCHOBAaHMM U COMel B CBeTe TIPeACTaBlIeHUd 00 3/IeKTPOIUTUYECKON
auccotaniyy. KauecTBeHHbIe peakiiuM Ha UOHBL. [TOHSITHE O TU/IpOJM3e COei.

XumuuecKuti 3kcnepumeHm:

O3HaKOMJIEeHWe C MOJe/ISIMA KPUCTA/I/TIMUeCKUX PpeIIETOK HeopraHuueCKuX
BeI|eCTB — METa/VIOB U HeMeTas/uioB (rpaduTa U asMasa), CJIOXKHBIX BeIecTB
(x7opuia HaTpUs), UCCAelOBaHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOM peakiuu
OT BO3JEUCTBUSI pa3/MYHbIX (HaKTOPOB, MCC/Ie[JOBaHUE 3JIEKTPOINPOBOJHOCTU
pPacTBOPOB BellleCTB, TIpoL[ecca /[AWCCOLMALMM KUC/OT, Ile/ouell U  cosei
(BO3MOXXHO  MCMOJIb30BaHWE BHJEO MaTepuasoB), TIPOBeJleHHWe  OIbITOB,
WIUTIOCTPUPYIOIIUX ~ TIPU3HAKKA  TIPOTEKaHWsI  peaki[ii  HOHHOTrO  oOMeHa
(obpa3oBaHue ocazika, BbiJesieHHWe rasa, o0pa3oBaHWe BO/bl),  OIIBITOB,
WUTIOCTPUPYIOIIIUX ~ TIPUMEpPbl  OKUC/UTE/TbHO-BOCCTAHOBUTEBHBIX  Peaki[uit
(ropeHue, peakiMM pa3/iO)KeHUsl, COeJUHEHUsI), paclio3HaBaHUe HeopraHUYeCcKuX
BEI[eCTB C TIOMOIIbI0 KaueCTBEHHbIX peaklMii Ha MOHbI, pelleHue
9KCIepUMeHTa/bHbIX 3a/au.

HemeTa/yibl M UX COeJUHEHHS

OOujasi xXapakTepuCThKa rajioreHoB. (OcCOOeHHOCTH CTpOeHHsI aTOMOB,
XapaKTepHble CTereHu OKuUceHusi. CTpoeHue U (PU3MyecKre CBOWCTBA MPOCTHIX
BelleCTB — rajoreHoB. XHWMUYeCKMe CBOWMCTBAa Ha TpuMepe  XJiopa
(B3aMMOZeNCTBME C MeTa/ylaMHM, HeMeTa//laMH, Lie/o4aMu). XJIOPOBOJOPO[.
ConsiHas KWC/I0Ta, XMMUUeCKUe CBOMCTBa, TOJiyueHHe, TNpuMeHeHHe. [leiicTBue
XJiopa M XJIODOBOJOPOZA Ha OpraHuM3M 4ejioBeKa. BakHeilllve XJIOpUAbI U UX
HaxoX/leHre B TIPUpo/Ie.

OOb1jasi xapakTepucThKa 37eMeHTOB VIA-rpymmbl. Oco6eHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble cTerleHU OKucaeHus. CTpoeHue U (U3MUeCKHe CBOWMCTBA
MPOCTBIX BeleCTB — KUC/IOPOJa U cepbl. AJJIOTPOIHbIE MOAUDUKALIMA KUCIOPO/a
U cepbl. XUMHUUecKre cBoicTBa cepbl. CepoBOAOPOJ, CTpOeHUe, (u3nyeckue U
XUMUUeckue CBoMcTBa. OKCHUAbI Ccepbl KaK MpeJCTaBUTEM KHUCIOTHBIX OKCH/IOB.
CepHasi kuC/IOTa, (u3UUeckMe U XUMWYeCKWe CBoWcTBa (oOmpe Kak
npe/iCTaBUTe/Isl Kjaacca KUCAOT M crieldduueckue). XUMUYeCKHWe peakluy,
Jie)kalie B OCHOBe TIPOMBIIIJIEHHOTO CIIOCO0a TO/yueHus] CepHOW KHUCJIOTHL
[TpumeHeHUe cepHOM KUCIOThL. COMM CepHOM KUCIOThI, KaueCTBeHHas peakiysi Ha



cyibdar-uoH. HaxoxgeHve cepbl U eé COeJUHEHWM B Mpupoje. XUMHUUECKOe
3arpsi3HeHHe OKpY>Kalollled cCpefbl COeJUHEHUsIMU Cepbl (KUCJIOTHbIE [JOXK[IH,
3arpsi3HeHue BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero TipeZioTBpalleHusl.

OO01ijasi xapakTepucThka 371eMeHToB VA-rpymmbl. Ocob6eHHOCTH CTpPOeHust
aTOMOB, XapaKTepHble CTereHU OKHC/IeHUs. A30T, paclipocTpaHeHue B TPUPO/eE,
dusnueckre U XUMUYeckre cBocTBa. KpyroBopor asora B ripupoje. AMMUaK, ero
dusnueckre U XMMUUYeCKHe CBOMCTBA, MoyyeHUe U npuMeHeHre. Cold aMMOHMS,
ux (hr3nuecKre U XMMUUeCKUe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha
WOHbl aMMOHUS. A30THasi KUC/I0Ta, eé mojyueHue, (Gu3nueckrue U XUMUUeCKHue
cBoiicTBa (0OlMe Kak TIpeACTaBUTeNsI Kjacca KHCJIOT U creluduyeckye).
Vcrionb3oBaHWe HUTPATOB M COJieli aMMOHHMSI B KaueCTBe MUHepabHbIX
yaobpeHuii. XvMHUueckoe 3arpsi3HeHre OKPY’Karolllel cpefibl CoeIMHeHUsIMM a30Ta
(KUCTIOTHBIE [IOXKAW, 3arpsi3HeHWe BO3/yxa, TMOYBbI U BOJ0éMOB). Pocdop,
a/JIOTPOrHble MogubuKalmu ¢ocdopa, ¢u3nuecKrue U XUMUUYECKHue CBOMCTBaA.
Oxkcup docdopa (V) u dochopHas KUcI0Ta, pu3nueckue U XMMUUeCKre CBOMCTRA,
nosiyueHue. Vcrosb3oBaHue ¢hocdaToB B KaueCTBe MUHEPATbHBIX Y00peHHH.

OO1masi XxapakTepucTrka 37eMeHTOB [V A-rpynmbl. Oco6eHHOCTH CTpPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKHWC/IeHUs.  YT/Iepof,  a/uIOTPOITHbIe
Moau(UKaI[MY, pacnpocTpaHeHWe B TIpupojie, Gu3NUecKMe UM XUMHUYeCcKue
cBoiictBa. Ajicopbimsi. KpyroBopor yriiepoza B npupoge. OKcUabl yriaepoja, ux
dusnueckie W XUMHUUeCKHe CBOMWCTBa, [elCTBUe Ha >KUBble OpPraHU3MBbI,
roJiyueHHe W TpUMeHeHue. JKOJIoTHYeckre MpoOseMbl, CBsi3aHHbIE C OKCHAOM
yrnepoga (IV), rtwurote3a 1/106a7bHOTO TOTEIVIEHWS K/IWMaTa, ITapHUKOBBIN
3¢ deKT. YrosbHas KACI0Ta U €€ coJd, UX (hrU3nueckre U XUMUUeCKUe CBOMCTBA,
MojiyueHHe U TpuMeHeHWe. KauecTBeHHass peakiisi Ha KapOOHAT-WOHBI.
Vcrnonb30Banre KapOOHATOB B ObITY, MeJWIIMHE, TIPOMBIIUIEHHOCTA U CEeJIbCKOM
XO3SUCTBeE.

[TepBoHaua/bHbIE TIOHATHSI 00 OpraHUUECKHX Bell[eCTBaX KakK O COeAMHEHHUsIX
yriepopa (MeTaH, 3TaH, STWIeH, alleTUIeH, 3TaHoJI, [VIMLePUH, YKCyCHasl KUC/IOTa).
[IpupoaHble UMCTOYHUKWA YI/I€BOJIOPOAOB (YroJjib, TPUPOJHBIM Ta3, HedTh),
MPOAYKTbI WX TIepepaboTku (OeH3WH), WX POJb B OBITY W TIPOMBIIUIEHHOCTH.
[ToHsITHE O OUOMOTUUECKY Ba)KHBIX BeIleCTBaX: JKUpax, Oe/kax, yriaeBojax — U UX
pOJIM B JKW3HM uUeloBeKa. MarepuanibHOe €[WHCTBO OPraHHYecKuX W
HeopraHu4eCcKuX CoeHeHU.

KpemHuii, ero ¢u3nueckue ¥ XUMHUYECKHME CBOWCTBA, TMOJyuyeHHE W
npuMeHeHre. CoeluHeHMs KpemHHS B Tmpupofe. OOique mpeacTaB/ieHus 00
okcuie kpeMHusi (IV) u kpemHueBou Kucaote. CUIMKAThl, UX MCIOJ/Ib30BaHUE B
ObITY, B TIPOMBILIIEHHOCTA. Ba)kHelIlie CTPOUTe/bHbIe MaTephasibl: KepamMHKa,



CTEeK/I0, 1ieMeHT, 0eToH, >kese300eToH. [Ipobembl 6Ge30MacHOTO HCIO/Ib30BaHUS
CTPOUTE/IbHBIX MaTeprasioB B OBCEJHEBHOM KU3HMU.

Xumuueckuti 3xcnepumenm:

u3yueHre 00pa3lioB HeOPraHWYeCKUX BelleCTB, CBONCTB COJISIHON KHC/IOTHI,
NpoBe/ieHre KaueCTBEHHBIX PeakIMid Ha XJIOPH/-MOHBI M HabmrofieHre TIPU3HAKOB
UX TIPOTEKaHUSs], OMbIThI, OTpaXkarolue (uUMUeckue KW XHMHUUYeCKhe CBOMCTBA
raJiorTeHOB M UX COeAUHEHUM (BO3MOXKHO WCIIO/Ib30BaHUE BHUEOMaTepUasioB),
O3HakKOoMJieHMe ¢ obpasiaMyd XJ0pUJoB (TajloreHW|0B), O3HAKOMJIEHHE C
obpasrjaMu  ceppl W €€  coeguHeHUsMH  (BO3MOXXHO  MCITO/Ib30BaHUe
BU/leOMaTeprasioB), HabsoieHre Tpoliecca 0O0yr/MBaHUs caxapa Mo/, [JeHCTBUeM
KOHLIEHTDUPDOBAaHHOW CEpPHOW  KWUCJIOThI, HW3yueHWe XHUMHUUYeCKUX CBOWCTB
pa30aB/IeHHOW CepHOM KHC/IOThI, TIPOBeleHre KaueCTBeHHOW peakI[ui Ha Cy/bdaT-
WOH U HalO/o/leHre TIpU3HaKa e€ IMpOTeKaHWs, O3HaKOMJIeHHe C (HU3NYeCKUMH
CBOMCTBaMHM a30Ta, ¢docdhopa U uX coefuHEHUH (BO3MOXXHO HCII0/b30BaHUe
BHleoMaTeprasnoB), oOpa3jaMu a30THBIX M GochOpHBIX yA0OpeHuH, IMoTydeHue,
cobupaHve, pacro3HaBaHWe U U3yueHHWe CBOMCTB aMMHakKa, IIpOBeJjeHHe
KaueCTBEHHbIX peaklui Ha MOH aMMOHUSI U (pocdaT-uoH U M3yyeHre MPU3HAKOB
YX MPOTEKaHUsl, B3aUMO/ZENCTBUE KOHLEHTPUPOBAaHHOW a30THOW KUCJIOTHI C M€e/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BUJleOMaTepuasoB), v3yueHue Moziesient
KPUCTa/UIMUeCKUX PeLIETOK anmasa, rpadura, (QysuiepeHa, O3HaKOMJIEHUe C
MPOI[eCCOM  aZiIcOpPOIM  PaCTBOPEHHBIX BEI[ECTB AKTUBHUPOBAaHHBIM YTJIEM U
yCTPOMCTBOM TIPOTHBOTA3a, TojyueHre, cobupaHue, paclio3HaBaHHe U H3yueHue
CBOWMCTB YTJIEKHCJ/IOTO Ta3a, NpOBe/ieHWe KaueCTBEHHBbIX peaki[dii Ha KapOoHaT M
CWIMKAaT-UOHbl W W3y4yeHUe TIPU3HAKOB WX TIPOTEeKaHWsi, O3HAaKOMJ/IEHUe C
MPOJAYKLMEN CWIMKAaTHOM TMPOMBIIUIEHHOCTH, pelleHde SKCepuMeHTalbHbIX
3a/iay 1o Teme «Ba)kHelllllie HeMeTa/lTbl U UX COeJUHEHUSI».

MeTtanibl 4 MX COeJUHEHUSA

OO011jast XapakTepUCTUKa XUMUUECKHUX 37IeMEHTOB — MeTa/UIOB Ha OCHOBaHUU
X TIoNIoKeHUsi B llepuosnueckon cucteMe XWMHUeCKHUX 3nemeHToB [. W.
MenpeneeBa u cTpoeHus atomMoB. CTpoeHUe MeTa/lyioB. MeTasyinueckast CBsi3b U
MeTa//IMyeckass ~ KpDUCTa/UTMUecKass  peliéTka.  JJeKTPOXUMMWYECKUW  psfl
HanpsDKeHUH MeTayioB. PU3nUuecKre U XMMHUECKHe CBOMCTBA MeTa/uioB. OO1ue
crocobbl  TIO/TyueHusi MeTasuioB. [IOHSITHME O KOPpPO3WM MeETa/l/ioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Koppo3uu. CrimaBbl (CTajb, UYYTYH, AHOpPaTFOMHUHMH,
OpoH3a) ¥ uX NIpUMeHeHHe B ObITY Y TIPOMBIIIIEHHOCTH.

[[lesiouHble MeTasuibl: MOJ0OKeHUe B [leproguueckor cUCTeMe XUMHYEeCKUX
snemeHToB /1. V1. MeHjesieeBa, CTpOeHHWe WX aTOMOB, HaxXOXK[IeHHWe B MpPUpO/Je.
dusrueckre U XMMUUeCKUe CBOMCTBA (Ha rpuMepe HaTpus U Kaiusi). OKCUIBI U



TUAPOKCUABI HAaTpusi U Kaius. lIpuMeHeHue L[e/IOUHBIX MeTa/lioB U UX
coeHeHUH.

[ITerouHO3eMe/IbHBIE  MeTa/Ulbl MarHid W KaJbLUi:  TOJI0)KEeHVe B
[Teproauueckol crucrteMe XMMUUecKux 3jieMeHTOB [. VI. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOX/JieHre B npupofe. dr3nueckre U XUMUYECKUe CBOWCTBA MarHus
W Kanbliusd. BakHelive coefAuHeHUs Kanblys (OKCHZ, TUADPOKCHJ, COJIN).
JKécTkocTb BOZIbI 1 CTIOCOOBI €€ yCTpaHeHwusl.

AstoMUHMN: TI0J10)KeHUe B [leproaueckol cucteMe XMMUUECKUX 371eMEHTOB
O. . MenpeneeBa, CTpoeHHWe aToma, HaxoXK7eHue B mpupoge. Pusuyeckue u
XUMHYeCKUe CBOMCTBA altOMUHUS. AM(OTepHble CBOMCTBA OKCHJA M THIPOKCH/IA
ATFOMUHMUSI.

Kesne3o: nonoxenue B [leproguueckor cucteMe XUMUYECKUX 3/1eMeHTOB [1.
V. MeHpeneeBa, CTpoeHMe aToMa, HaxOXJeHHWe B mnpupoge. Dusnueckre U
XUMHYeCKHe CBOMCTBA Kese3a. OKCHbl, THAPOKCHBI U cou xkene3a (II) u xxene3a
(IIT), ux cocTaB, CBOMCTBA U TIOJTyY€eHHeE.

Xumuueckuii 3kcnepumeHm:

O3HaKoMmJieHHe C oOpa3ljaMd MeTa/UIOB UM CIUIAaBOB, WX (U3NUECKUMU
CBOMCTBaMH, U3yueHHWe  pe3yJbTaTOB KOPPO3MM  MeTa/lioB  (BO3MOXKHO
WCII0/Ib30BaHUe BHZleOMaTepuanoB), O0COOeHHOCTel B3aUMOZENCTBUS —OKCH[a
KaJblldd W HaTpus C BOJAOM (BO3MOXKHO MCIIO/Ib30BaHWe BHAEOMaTepHasOB),
UCCIeJoBaHAe CBOMCTB JKECTKOM BOJbI, TNpoLiecca FOpeHusi »kesie3a B KHUCJIOPOJE
(BO3MOXXHO  HCIIO/Ib30BaHWE  BHU/leOMaTepUasoB), TPHU3HAKOB  IPOTEKaHUs
KaueCTBEHHbIX peakLMd Ha WOHBbI: MarHusi, KajblLs, aJlOMUHUSA, LIMHKA, >Keje3a
(IT) u »xene3za (IIT), memgu (II), HaGmMrOZEHME W OMMMCAHHE TIPOLECCOB OKPAIIMBAHMS
IJlaMeHW HOHaMU HaTpusl, Kalusgl U KajabLusl (BO3MOJKHO HCII0JIb30BaHUE
BU/leOMaTepHasoB), UCCIeJoBaHMe aM(OTEePHbIX CBOMCTB TMAPOKCHU/A a/TFOMUHUS
Y TUJPOKCH/ia LIUHKA, pellieHre SKCIepUMeHTalbHbIX 3a/au Mo Teme «BaxHeuime
MeTaJl/Tbl U UX COeJJUHEHHSI».

XHUMHS U OKpY’KamoLias cpeaa

BemjectBa u MmaTepuasibl B TIOBCEJHeBHOM >XM3HU 4esioBeKa. besomacHoe
MCII0J/Ib30BaHue BelleCTB U XUMUYECKUX peakiuil B ObiTy. [lepBas momoiis mpu
XUMHUUYECKUX 0XKOTax U OTPaB/IEHUSIX.

XrMHuecKoe 3arpsi3HeHHe OKpyKarolen cpezbl (mpefenbHasi [OMYyCTHMast
KOHL|eHTpauus Bellects, fanee — [1/]K). Poab xumun B pelieHUM 5KOI0rMUeCcKUX
npobJiem.

XumuuecKuti s3kcnepumeHm:

u3yueHre 00pa3lioB MaTepuasoB (CTEK/O, CIJIaBbl METa/IOB, TMOJUMepHbIe
MaTepHarbl).

MescnpeomemHble ces3u



Peanu3saius MeXrpeAMeTHbIX CBsi3ell MPU H3yueHUH XUMUM B 9 Kiacce
OCYLLeCTBJISIETCSL Uepe3 MUCI0/b30BaHWe KakK OOIIMX eCcTeCTBeHHO-HayuHbIX
MOHATHH, TaK U TMOHITUM, SB/SIOLUXCS CUCTeMHBIMU [7I1 OT/Je/IbHBIX MpPeJMeTOB
eCTeCTBeHHO-HAayuHOro LIMK/Ia.

OO11e ecTeCTBeHHO-HayuHble TIOHATHS: HayuHbIA (hakT, TUIOTe3a, 3aKOH,
TeopUsl, aHaau3, CHUHTe3, KiaccuUKalys, TIepuoJUUHOCTb, HabstofieHue,
5KCMEepPUMEHT, MOJeIUpOBaHue, Uu3MepeHHe, MOJesib, sIB/ieHUe, TapHUKOBBIN
3¢ (deKT, TeXHOJIOTUSs, MaTepUalbl.

®du3uka: Marepus, aToM, D3/eKTPOH, NPOTOH, HEWUTPOH, WOH, HYK/IWJ,
M30TOMbI, PaJUOaKTUBHOCTb, MOJIEKY/a, S/eKTpPUUYeCKUd 3apsif, MPOBOAHHUKHY,
TIOJTYTIPOBO/THUKY, — TUJIEKTPUKH, (OTO3/IEMEHT, BelL[eCTBO, Telo, O0O0béM,
arperaTHOe COCTOsIHUE BellleCTBa, ra3, paCTBOP, PACTBOPUMOCTb, KPUCTa/l/InuecKast
pelléTKa, CIyiaBbl, (U3UUecKrWe BeIUUWHbI, eAUHHULbI U3MepeHusi, KOCMUYeCcKoe
NPOCTPaHCTBO, I/IaHeThl, 3B€3/1b1, CoJHLe.

Buosorusi: ¢oTocuHTe3, apixaHue, Ouocdepa, KOCHCTEMa, MUHepasbHbIe
yn00peHHsi, MUKPO3/IeMeHTbI, MaKPO3/IeMeHThI, TUTaTe/IbHbIe BellleCTBa.

leorpadus: armocdepa, rugpochepa, MUHepaabl, TOPHble TOPOJBI,
M0JIe3Hble MCKOMaeMble, TOIUIMBO, BOJHbIE PeCypChI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA IIPOI'PAMMBI 11O
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJ/IbTATHI

JIMuHOCTHBIE pe3y/ibTaTbl OCBOEHWs TPOrpaMMbl OCHOBHOTO  OOIL[eTO
oOpa3oBaHHsI JOCTUTAIOTCA B XO/e OOyueHMS XUMWUU B €JUHCTBE yueOHOM WU
BOCITUTATe/IbHOMN /IesiTe/IbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMUA POCCUMCKUMU
COLIMOKY/IbTYPHBIMM W /1IyXOBHO-HPABCTBEHHBIMU L|€EHHOCTSIMU, TMPUHATHIMU B
o0lljecTBe TMpaBWIaMKW U HOPMaMU TIOBeJleHUss W CIIOCOOCTBYIOT TIpolieccam
CaMOII03HaHUsI, CAaMOPAa3BUTHUS 1 COLIMAIM3aLM 00yUaroLuXCsl.

JInuHOCTHBIE ~ pe3y/JbTaThl ~ OTPA)KAalOT  TOTOBHOCTh  OOYYaIOIIUXCS
DYKOBO/ICTBOBaTbCSl CUCTEMOW TO3WTHMBHBIX LIEHHOCTHBIX OpHUEHTaluil |
paclMpeHue OIbITa JeATe/lbHOCTA Ha eé OCHOBe, B TOM UKMCJ/Ie B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHMSI:

1[eHHOCTHOT'O OTHOIIIEHUSI K 0TeUeCTBEeHHOMY KY/IbTYPHOMY, UCTOPUUYECKOMY
M HayyHOMY Hac/ie[iuto, TIOHUMaHWs 3HaueHUs] XMUMMWUeCKOW HayKu B >KU3HU
coBpeMeHHOro 0011jecTBa, CrocOOHOCTU B/afZieTh AOCTOBepHOW HMH(OpMaleld o
nepe/loBbIX JOCTH)KEHUSX M OTKPBITUSIX MHUDOBOM M OTeUeCTBEHHOW XUMUH,
3aMHTEepeCcOBAaHHOCTH B HAYYHBIX 3HaHUSX 00 yCTpOiCTBe Mypa U 00IIecTBa;

2) rpaXkJaHCKOTr0 BOCIIMTAHMS:

Mpe/CTaB/eHUsI O COLMA/JbHBIX HOPMaxX W TIpaBWaX MEeXJIAYHOCTHBIX
OTHOILIEHUH B KOJIIEKTHBE, KOMMYHUKAaTHUBHOM KOMIIETEHTHOCTA B OOII|eCTBEHHO
1oJie3HOM,  ydyeOHOHMCCIeOBaTeNbCKON, TBOPUECKOM W JADYTUX  BHJAX
nesiTeTIbHOCTA, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOU JesATeNbHOCTH TIpU
BBIMTO/THEHWY Y4eOHBIX, TI03HABaTe/NbHBIX 3a/lay, BBIMOTHEHUH XUMHUECKHX
9KCTIePUMEHTOB, CO3/IaHUN YUeOHBIX MPOEKTOB, CTPEM/IEHHSI K B3aUMOITOHUMAHUIO
M B3aUMOIIOMOINM B TIpOIjecce 3ToW yueOHON [esATeNbHOCTH, TOTOBHOCTH
OLIeHMBaTh CBOE TIOBeJeHHe U TIOCTYIIKM CBOMX TOBAapuller C TI03ULIUU
HPABCTBEHHBIX U TTPABOBBIX HOPM C YUETOM OCO3HAaHUSI MOC/IeJCTBUI TTOCTYITIKOB;

3) e HHOCTH HAy4YHOI'0 MO3HAHMS:

MHPOBO33peHYeCKre TpeJCTaB/IeHuss O BelleCTBe U XMMUYEeCKOU peakLuH,
COOTBETCTBYIOLLME COBPEMEHHOMY YDOBHIO Pa3BUTHS HAYKHM U COCTaBJISIFOLIUE
OCHOBY [i/Ii TIOHUMaHHS CYIITHOCTH HAay4YHOW KapTHWHBLI MUpa, IMpe/ACTaBIeHus 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTUSI TIPUPOJbI, B3aUMOCBSI3SIX UeJIOBeKa C
TIPUPO/THOM Cpefioi, O POJIM XMMUHU B MO3HAHUU 3TUX 3aKOHOMEPHOCTeW;

ro3HaBaTe/lbHble MOTHUBbBI, HallpaB/ieHHbIe Ha MOyuyeHHe HOBBIX 3HAHUU 1O
XUMHH, HeoOXoquMmble IS OOBSICHEHHsI HaOJ/IIO/aeMbIX ITPOL[ECCOB M SIBJIEHUH,
ro3HaBaTe/IbHOW, WH(OPMAI[MOHHONW U UUTaTe/JbCKOW KY/IbTYpbl, B TOM UHCJe
HaBbIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMM TeKCTaMH, CIIPaBOUHOM



JIUTEpaTypod, [OCTYNHbIMA TEXHUYECKHUMU CpeACTBAMH HH(OPMalLMOHHBIX
TeXHOJIOTUH;

uHTepeC K 0OyueHWIO U TI03HAHUIO, JIF0OO3HATEILHOCTb, TOTOBHOCTH W
cocobHOCTh K camMooOpa3oBaHMIO, TIPOEKTHOW W HCC/iefloBaTelbCKOM
NesTe/IbHOCTA, K 0CO3HAHHOMY BBLIOOpDY HarpaB/eHHOCTW W YPOBHs OOydyeHUs B
JambHeMIIeM;

4) ¢hopMHupoBaHUA KYJIbTYPbI 3J0POBb:

OCO3HaHWe 1|eHHOCTU >KWU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3[I0POBBIO, YCTAHOBKM Ha 3/[0POBBIM 00pa3 ’KWU3HH, OCO3HaHWe TOCTeJCTBUA U
HerpusiTHe BPeAHbIX MPUBbIUEK (yroTpebeHus anKoroJisi, HAPKOTUKOB, KypeHus),
HEOOXOZIMMOCTH  COOJIIOJIeHUsT  TpaBW/I  0e30TacHOCTH TIpM  OoOpallieHnd ¢
XUMUYECKUMHU BellleCTBaMU B ObITY U peaibHOM »KH3HHY;

5) TPY/I0BOI0 BOCIIMTAHHS:

MHTepeC K MPaKTUYeCKOMY M3yUeHUI0 Mpogeccuil U TpyZAa pa3IMuyHOro po/a,
yBakKeHUe K TPYyAYy U pe3yjbTaTaM TPY[OBOM JesTeJbHOCTH, B TOM UHUC/Ie Ha
OCHOBE TIPUMEHEHHWSI TIpeJJMETHbIX 3HAaHWN TI0 XWUMHH, OCO3HAaHHBIM BLIOOD
WH/IMBUyaJIbHOW TPaeKTOPUM MPO0/KeHUss 00pa3oBaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMUH, O0I[eCTBEHHBIX UHTEPECOB M MOTPeOHOCTeH,
yCTIeIIHOM TTpodecCroHaNbHOM [IesTeTbHOCTA 1 Pa3BUTHSA HeOOXOAMMBIX YMEHHH,
TOTOBHOCTB a/]aliTUPOBATLCS B PO eCCUOHATBHOU Cpe/ie;

6) 3K0/10ru4ecKOoro BOCIUTAHMS:

9KO0JIOTUYECKH Iie/iecoo0pa3Hoe OTHOIEHWe K TIPUpO/ie KaK HCTOUHHUKY
JKW3HU Ha 3eMJ/ie, OCHOBe eé CyIleCTBOBaHMsI, TOHMMaHWe LIeHHOCTH 3[J0POBOTO U
Ge3omacHoro obpasa JKW3HH, OTBETCTBEHHOE OTHOIIIeHHe K COOCTBEHHOMY
¢u3nueckoMy U TICUXUUECKOMY 3[I0POBBIO, OCO3HaHUWEe I[eHHOCTH COOJIFoeH s
TpaBU/I Oe301TaCHOTO TIOBe/IeHUS TIpU paboTe C Bell[eCTBaMH, a TAK)Ke B CUTyaLUsX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIIOJEi;

CIIOCOOHOCTY MPUMEHSITh 3HAHWS, TOydaeMble TIPU U3YUeHUW XUMHH, [JIs
pelleHys 3ajlau, CBSI3aHHBIX C OKPY»Katollley MPUPOAHOU CPe/lon, /sl TTOBbILLIEHUS
YPOBHSI  9KOJIOTHUECKOW  KYJ/bTYpPhbl, OCO3HaHHS T/700a/bHOTO  XapakTepa
9KO0JIOTUYEeCKUX TIp0o0JieM M TyTed WX pellleHus] MOCPeJCTBOM METO/[0OB XHUMUH,
9KOJIOTMUECKOT'0 MBIIIIJIEHUS, YMeHHUSI PYKOBO/ICTBOBAaTLCS MM B TT03HaBaTe/IbHOM,
KOMMYHUKAaTHBHOU U COLIMA/IbHOU MPAaKTUKe.

METAIIPEJIMETHBIE PE3YJ/IbTATBI

B cocraBe weTanpegMeTHbIX pe3y/JbTaTOB BbIJENSIOT 3HAUKWMble [Jis
dbopMHUpOBaHUS MHPOBO33peHHs] OOlljeHay4YHble TIOHATUSA (3aKOH, Teopus,
TIPUHLINII, TUTIOTe3a, (hakT, cUCTeMa, MPOIeCC, IKCIIePUMEHT U Apyroe.), KOTophle
WCTIONB3YIOTCS B €CTeCTBEeHHO-HAayUHbIX yueOHBIX TpefiMeTax W T03BOJISIIOT Ha
OCHOBe 3HaHWW U3 3TUX TpeaMeTOB (hOPMHUPOBATh Ipe/iCTaB/eHHe O 1leJIOCTHOU



HayuHOM KapTHHe MHpa, U YHHBepcabHble yueOHbIe AeicTBUS (TT03HaBaTe/bHbIE,
KOMMYHUKATHBHbIe, pery/sTHBHbIE), KOTOpble obecreunBaioT (HOpMHPOBaHUe
TOTOBHOCTH K CAMOCTOSATETbHOMY TUIAHUPOBAHUIO M OCYIIeCTBIEHUIO yueOHOM
JesiTeNTbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBUA

Ba3oBbie 1oruueckue AeiCTBUA:

yMeHHUsl MCIO0JIb30BaTh TIPUEMBI JIOTUUYECKOTO MBbIIUIEHHs TIPU OCBOEHUU
3HaHWW: PacKpbIBaTb CMBIC/ XUMUUECKUX TIOHATUM (BBIAEISATh MX XapaKTepHbIE
MpU3HaKW, yCTaHAB/IMBaTh B3aMMOCBSI3b C JPYTMMM TOHSTUSIMM), KCII0J/Ib30BaTh
TIOHATHS [AJ1s1 OObSICHEHUsI OT/le/IbHBIX (DaKTOB U sIB/IeHUM, BbIOWpAaTh OCHOBaHUS U
KpUTepUM /51 KaacCUbUKAlMM XUMHUUYEeCKHUX BeIleCTB M XUMUUYeCKUX peaki[ui,
yCTaHAB/IMBaTh TIPUUUHHO-C/IEICTBEHHbIE CBSI3W MeXJy OOBeKTaMHu H3yUeHus,
CTPOUTh JIOTUUECKHe pacCyKJeHusi (MHIYKTHBHbIE, /e/lyKTUBHbIE, TI0 aHaJI0THH),
Jie/1aTh BbIBO/bI Y 3aK/IFOUEHUS;

yMeHHe TIpUMeHsTh B TIpoljecce TIO3HaHWsSI TIOHATUS (TIpeAMeTHble U
MeTaripeIMeTHbIe), CUMBO/IMYeCKHe (3HAKOBbIE) MOJe/H, UCIIO/b3yeMble B XUMUH,
npeoOpa3oBbIBaTh LIUPOKO ITPUMEHsIEMble B XUMHH MO/Ie/IbHbIe TIPe/ICTaB/IeHUS —
XUMUYECKUM 3HaK (CMMBOJI 3jleMeHTa), XWMUueckKass (Gopmyja U ypaBHeHHe
XUMUUYECKOW peakluyd — TIPH pellieHnd y4eOHO-TI03HABaTe/IbHBIX 3a/jau, C YIETOM
3TUX MO/Ie/IbHBIX TIpe/ICTaB/€HUN BBISIB/ISATh M XapaKTepPU30BaTh CYILeCTBEHHbIE
TIPU3HAKU U3yYaeMbIX 00ObEKTOB — XUMHUECKHX BEIeCTB ¥ XUMHUUECKUX peakIvi,
BBISIBMSATL ~ OOIIMe  3aKOHOMEPHOCTH, TIPUYMHHO-C/IeICTBEHHbIE  CBSI3U U
MIPOTHBOPEeUHs B U3yuaeMbIX TTpolieccax U siBJIeHUsIX.

Ba3oBbie ncc/iejoBaTe/IbCKHe 1eCTBUSA:

yMeHHe UCII0/b30BaTh TMOCTaB/IeHHbIE BOIPOCHI B KauecTBe WHCTPYMeEHTa
MO3HaHUSl, a TakKe B KaueCcTBe OCHOBBI /s (DOPMUPOBaHUSI TUIIOTE3bI TI0
TIpOBepKe MPaBUILHOCTHU BbICKa3bIBa€MbIX CY>K/I€HUM;

npuobpeTeHWe OIMbITa TI0 TJIAHWPOBAHUIO, OpPraHW3alMi U TIPOBe/IeHUI0
yUEeHHYEeCKUX SKCIIepUMEHTOB, yMeHHe Hal0/moJaTh 3a XOJOM MpOoIiecca,
CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €Tr0 pe3y/bTaT, (opMYyIUpOBaTh 0000IIeHUs U
BLIBO/IbI TI0 pe3y/bTaTaM MPOBeJEHHOTO OIIbITa, UCC/AeI0BaHUs], COCTaB/SITh OTUET
0 TIpo/ieJIaHHOM pabore.

Pabora c undopmarue:

yMeHUe BbIOWpaTh, aHAIM3UPOBAaTh W WMHTEPIPETHUPOBATh HWH(POPMAIHIO
pa3/IMUHbIX BUJOB U (DOPM Tpe/CcTaB/ieHus], MOIy4yaeMyl0 13 pa3HbIX WUCTOYHUKOB
(HayuyHO-TIOMY/IIpHasi  UTepaTypa XHMHUYECKOTO CO/lep)KaHMsl, CIpaBOYHbIe
nocobusi, pecypcbl MHTepHeTa), KpUTHUeCKHd OIIeHWBAThb IIPOTHBOPEUUBYIO H
HEeJJOCTOBEPHYHO HMH(OpMaLUIO;



yMeHUe TPUMEHSTh pa3/iMuHble MeTO/bl M 3arpochl TIPU MOMCKe U oTOope
MHpOpPMAIIUM W COOTBETCTBYIOIIMX JAHHBIX, HeOOXOAWMBIX Jisi BBITIOJIHEHUS
yueOHBIX U MO3HaBaTe/bHBIX 3aflau OMpeZie/IEHHOTO TUIA, IpUoOpeTeHNe OMbITa B
0o0/MacTi  UMCMOMB30BaHUS  MH(POPMALIMOHHO-KOMMYHHKATHUBHBIX — TeXHOJIOTHH,
OBJIaZieHUe KyJIbTYpOi aKTUBHOTO MCIO/Ib30BaHUsI Pa3/IMUHbIX TTOMCKOBBIX CHUCTEM,
CaMOCTOSITe/TbHO BbIOWpaTh ONTUMaIbHYI0 opMy TpejcTaBieHus WHGOPMaLUU U
WITFOCTPUPOBaTh pelllaeMble 3a/laud HEeCJIOXKHBIMM CXeMaMM, JdarpaMMmamu,
ApyruMH opMaMu rpaduKy ¥ MX KOMOHHAI[USIMU;

yMeHUe WUCI0JIb30BaTb U  aHa/lM3UpOBaTh B Tipoljecce y4yeOHOW WU
UCCIe10BaTeNbCKOM JesiTeIbHOCTA UH(POPMAaLMI0 O BAUSHUM TPOMBILIIEHHOCTH,
CeJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY)Karolleld MpUPOJHOM
cpejpl.

KoMMyHUKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe 1eCTBUA:

yMeHUsl 3a/laBaTb BOMPOCHI (B XoJe Auasora U (WIM) [AWCKYCCHUU) TI0
cymectBy — oOcyxkzgaemod  TeMbl, (OPMY/NIMpPOBaTH CBOM  TIPeAJIOXKEHUs
OTHOCHUTE/IbHO BbITIOJIHEHUS TIPe/JIOKeHHO! 3a/jauu;

yMeHUsT ~ TIpeJCTaB/sATb  TOJy4YeHHble  pe3y/bTaThl  [03HaBaTeIbHOMN
JesiTeIbHOCTU B YCTHBIX M TNMCbMEHHBIX TeKCTax; JejaTb Ipe3eHTalUio
pe3y/IbTaTOB BBITIOJIHEHUS] XMMUYECKOTO 3KCreprMeHTa (J1abopaTOPHOTO OTbITa,
nabopaTopHOM paboThI MO UCC/IeI0BAaHNIO CBOMCTB BEIeCTB, yueOHOT0 TIPOeKTa);

yMeHUsi yueOHOro COTpyJHMYECTBA CO CBEPCTHMKaMH B COBMECTHOM
Mo3HaBaTe/lbHOM UM MCC/Ie[0BaTe/IbCKOW  /IeATeJIbHOCTU  TPU  pelleHuH
BO3HMKAWOIL[MX Mpo0sieM Ha OCHOBe yuéTa OOIMX WHTEPecoB W COTJIaCOBAHUS
no3utiuii (06cykeHusi, 0OMeH MHEHWSIMU, «MO3TOBble IITYpMbI», KOODJWHAIIUS
COBMECTHBIX [IeHiCTBUM, ONpeJie/ieHWe KpUTepUeB 10 OLleHKe KayecTBa
BBITTO/THEHHOM pabOoThI U IDyTHeE).

Pery/isiTUBHBIE YHUBEPCA/IbHbIE YUeOHbIe JeHCTBHSA:

yMeHHe CaMOCTOSITEJIbHO OIpeAesisiTh LeJid /IeITeJIbHOCTH, TIJIaHUPOBATh,
OCYILIeCTB/ISTh, KOHTPOJMPOBaTh U TIPU HEOOXOJUMOCTH KOPPEKTHPOBaTh CBOMO
nesiTeNTIbHOCTD, BbIOMpaTh Hanbosee 3¢dekTrBHBIE CTIOCOOBI peleHus YueOHbIX U
MO3HaBaTe/bHBIX 3aJauy, CaMOCTOSITEJIbBHO COCTaB/siTh WIA KOPPEKTUPOBATh
MpeJ/IO’KeHHbIM aArOpUTM JEeUCTBUM TNPU BBINOTHEHWW 3aZldHU C  yu6TOM
MOJTyYeHHs HOBBIX 3HaHMM 00 M3yuaeMbIX OObeKTax — BelecTBaX M peakLusX,
OLIeHMBaTh COOTBETCTBHE TIIOJYYEeHHOTO pe3yJibTaTa 3asB/IeHHOW Iie/id, yMeHHe
MCI0/b30BaTh U aHAIM3UPOBaTh KOHTEKCTHI, MpejijlaraemMble B yCJIOBUM 3a/jaHUM.

INMPEJAMETHBIE PE3YJ/IbTATbBI

B cocraBe nmpeiMeTHBIX pe3yAbTaTOB [0 OCBOEHHIO 00s3aTesibHOro
CoZiep>KaHus, YCTaHOBJIEHHOTO [JaHHOW (efepanbHON pabouell Tporpammot,
BBIJIEJIIIOT: OCBOEHHble O0YYaloIIUMUCS HayuHble 3HaHWS, YMEHUs U CIIOCOObI



neucTBul, crenuduuecke i TIpeMETHOM 00/1acTH  «XUMHUSI»,  BU/JIBI
JeATeJIbHOCTU MO  TIOJyUYeHWI0 HOBOTO  3HAHUS, ero  HWHTepIipeTaLuHy,
npeoOpa30BaHMI0 U IPUMEHEHHIO B Pa3/IMUHbIX yUeOHbIX U HOBBIX CUTYyalIUsX.

K koH1ly 06yueHusi B 8 kK/1acce mipeMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHe

JIO/DKHBI OTPayKaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIUXCS YMEHUH:

0 pacKpbIBaTb CMBIC/JI OCHOBHBIX XWUMWUECKUX TOHSTHM: aTOM, MOJIEKY/a,
XUMHUECKUM 3JIEMEeHT, MPOCTOe BeIeCTBO, CA0XKHOe BeIeCTBO, CMeCh
(ogHOpOAHAs M HEOJHOPO/Hasi), BaJleHTHOCTb, OTHOCUTEe/IbHAsi aTOMHasi U
MOJIEKY/ISIDHAsi Macca, KOJIMUeCTBO BeIecTBa, MOJb, MOJIIpHas Macca,
MaccoBasi [0Sl XMMUUeCKOro 3/ieMeHTa B COeIMHeHUH, MOJISIPHbIN 00bEM,
OKCH/l, KMCJOTa, OCHOBaHWe, COJib, 3JIEKTPOOTPULATEBbHOCTh, CTeleHb
OKHCJIeHUs, XUMHU4YecKasi peaklysi, KlacCU(pUKalus peakluil: peakluu
COeIMHEHUs], Ppeakl[Md pa3/0KeHUs, PpeaklUUU 3aMellleHusi, peakiuu
oOMeHa, 9K30- U 3H/J0TepMUUeCKUe Peaki|H, TeTrioBou 3((eKkT peakiyy,
AOpO aToMa, 37eKTPOHHBIM C/I0M aToMa, aToMHas opOuTanb, paguyc
aToMa, XUMHUYecKasi CBfI3b, TOJIAPHAs W HEMOJIApHas KOBAaJIeHTHasl CBSI3b,
HMOHHas CBs3b, UOH, KaTUOH, aHUOH, pacTBOpP, MacCOBasi /I0/s1 BellecTBa
(mpolLieHTHast KOHLIeHTpallKs1) B pacTBOPE;

0 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWUMHWUYECKHUX TMOHATUM U
TPUMEHSITh 3TU MOHATHUSA TPY ONMCAHUY BelLeCTB U UX MPeBpalleHnl;

0 MCHO0JIb30BaTh XWUMHUYECKYI0 CHUMBOJIMKY [Jid COCTaBjeHusi (opmyJ
BellleCTB U YPaBHEHUM XUMHUUYECKUX PeaKLuy;

0 ompee/ATb BaJeHTHOCTh aTOMOB 3/IEMEHTOB B OMHApHBIX COEAUHEHUSX,
CTelleHb ~ OKHWCJIeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAWHEHUSIX,
MPUHA/IIEXKHOCTh BeIleCTB K OMNpe/ie/IEHHOMY K/acCy COeAUHEeHWM I10
dbopmynaMm, BHJ XUMHUYECKOW CBsI3M (KOBa/ieHTHass W HOHHasi) B
HEeOpPraHU4eCcKrUX COeIMHEHUSIX;

0 packpeiBaTb cMmbici [lepuoguueckoro 3akona [I. WM. MeHgeneesa:
JIeMOHCTPHPOBATh TMOHMMaHWe TMEePUOIUUeCKOU 3aBUCUMOCTH CBOMCTB
XUMHUECKUX 37IEMEHTOB OT WX noJioxkeHus B [leproguueckor cucrteme,
3aKOHOB COXpaHEeHWs MacChl BelleCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO yUeHHUs, 3aKOHa ABOTraipo;

0 omnuchbiBaTh W XapaKTepu3oBaTb TabmuuHyto ¢dopmy [leproanueckoit
CUCTEeMbl XMMWUUYECKMX 3JIeMEHTOB: pa3/nuaTh TIOHATHS  «TJIaBHAast
noarpynma (A-rpyrmma)» U «mobouHast moarpymma (b-rpymnrma)», Manbie U
Oosblliie TIEPUOABI, COOTHOCHUTH O0003HaueHWs, KOTOpbie WMEIOTCS B
Tabsmile «[leproznueckass cucTeMa XUMHUUeCKUX 3jieMeHTOB [I. U.
MeHgeneeBa» C UYMCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUUECKHX 37IeMeHTOB (COCTaB U 3apsif spa, obillee Uncio 3/eKTPOHOB
Y pacripejie/ieHre UX T0 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIIMPOBaTh XUMUUECKHe 3/ieMeHThbl, HeopraHuueckue BellleCcTBa,
XUMUUeCKre peakiuu (M0 UMC/Iy M COCTaBy YYacCTBYIOL[MX B peakLdu
BeIeCTB, 10 TeTIOBOMY 3 (deKTy);

XapakTepu30BaTh (OMHCHIBATh) OOIMe XWMHUUYECKHWe CBOWCTBA BeIll[eCTB
pa3/IMUHbIX K/1aCCOB, MOATBEPsK/asi OMKUcaHue TpUMepaMUu MOJIEKY/ISIPHbBIX
ypaBHEHUM COOTBETCTBYHOIIMX XUMUUECKUX Peakluii;

TIPOrHO3MPOBAaTh CBOMCTBA BellleCTB B 3aBUCMMOCTHU OT MX KaueCTBEHHOI'O
CcoCTaBa, BO3MOXKHOCTM TPOTeKaHUs XWMHUeCKUX T[peBpalljeHUuid B
pa3/IMUHbIX YCIOBUSIX;

BBIUKC/ISIT  OTHOCUTENBHYIO MOJIEKY/ISIDHYI0O UM MOJIIDHYIO  MacChl
BeIleCTB, MAaCCOBYIO [IOJIF0 XHWMHUUYECKOro »3jieMeHTa To QopmyJe
coeJJMHEeHMsI, MaCCOBYIO ZIOJTI0 BellleCTBa B PaCTBOPE, MPOBOUThH PAaCUETHI
110 YpaBHEHHIO XUMUUeCKOW peakiuy;

TIPUMEHSTh OCHOBHBIE OTepal[ii MBICJTUTE/ILHOU ZesaTeTbHOCTH — aHajIu3
U CHHTe3, CpaBHeHHe, 0000IIeHre, CHUCTeMaTH3al[{io, KIacCHUhHUKAIHIO,
BbISIB/IeHWe TMPUUYMHHO-C/Ie[ICTBEHHBIX CBSi3edl — /i1 WU3y4yeHUs] CBOWCTB
BEI[eCTB M XHUMWUUYECKUX peakiUif, eCcTeCTBeHHO-Hay4YHble MeTO/IbI
no3HaHusi — Hab/roZieHWe, W3MepeHHe, MOJe/NUpOBaHHe, SKCIIePUMEHT
(peasibHBIV Y MBICTIEHHBIN);

CjlefioBaTh  TIpaBWIaM  [O/Ib30BaHUS ~ XUMHAYECKOW  TIOCYyZIoM U
nabopaTopHbiM 000py/ZOBaHWEM, a TakXKe TMpaBWIaM oOpaljeHus: C
BellleCTBAMA B COOTBETCTBUM C WHCTPYKLUSIMH TI0  BBITIOJIHEHUIO
nmabopaTOpPHBIX XUMHUUYECKHUX OIBITOB 10 TIOAYYeHUI0 W COOMpaHHUI0
ra3oo0pa3HbIX BelleCTB (BOJOpO/ia ¥ KHC/IOpOJa), TPUTOTOB/IEHUIO
pPacTBOPOB C OINpejie/IHHOM MacCOBOW [j0J/ieli PaCTBOPEHHOTO BeIlleCTBa,
MJIAHUPOBaTb W TIPOBOAWTHL ~ XUMHUECKHWe  SKCIIePUMEHThI 110
pacro3HaBaHHIO PaCTBOPOB I1ieJioUeil ¥ KUCJIOT C TIOMOIIbI0 UHIUKAaTOPOB
(y1akmyc, dbeHosdTanenH, MeTUIOPaHX U IpyTrye).

K KoHIly 00yueHus B 9 K/1acce TipeJMeTHbIe pe3y/IbTaThl Ha 0a30BOM ypOBHE
JO/DKHBI OTPayKaTh CPOPMHUPOBAHHOCTh Y 00YUarOIUXCSl YMEeHUH:

0

PACKpbIBaTb CMBIC/JI OCHOBHBIX XHUMHUECKHUX TIOHSITHH: XWUMHAUYECKUH
5JIeMEeHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, TPOCTOe BeleCTBO,
CJIOKHOE BeI|eCTBO, Ba/IEHTHOCTb, 3JIEKTPOOTPULIATE/ILHOCTh, CTeTeHb
OKHCJIEHUS, XUMUUeCKasi peakiiysi, XMMUUYecKasi CBsi3b, TeIJIOBOW 3(deKT
peaknu, MO/b, MOJIIPHBIA  00BEM,  pacTBOp,  3JIEKTPOJIUTEHI,
HEeJJIeKTPOJIUTHI, 3/eKTPOJUTAYEeCKass AWCCOIMALIMS, peakiud HOHHOTO
oOMeHa, Karanu3aTop, XHMHUYeCKOe paBHOBecwe, oOpaTuMble U



0

HeoOpaTHMble peaklid, OKHC/IMTe/bHO-BOCCTaHOBUTE/IbHbIE —DPeakiUy,
OKHC/IUTe/Ib,  BOCCTAaHOBUTE/b,  OKWC/JEHWe U  BOCCTaHOBJIEHUE,
alyoTponusi, amhOoTepHOCTh, XUMUUeCKasi CBsi3b (KOBaJieHTHasi, MOHHas,
MeTajyInyeckasi), KpUCTa/ulnueckass peliéTka, KOppO3us MeTasl/ioB,
CT/IaBbl, CKOPOCTb XWMWUECKOW peaklud, Tpefie/ibHO JOoMyCTUMast
koHueHTpauus [I/IK BeiecTBa;

W/UTIOCTPUPOBaTh B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX TIOHSITUN U
TIPUMEHSITh 3TU MOHATHS [PU ONKWCAaHWK BelLeCTB U UX MpeBpallleHuH;
WCI0/Ib30BaTh XUMHUYECKYH0 CHMBOJIMKY /[JiS COCTaB/ieHusi (opmyi
BellleCTB U YpaBHEHUN XMMHUUYECKUX peaKL|ui;

orpeJeNiITh BaleHTHOCTb U CTeleHb OKUC/IeHUS XUMUUECKUX 3/IEMEHTOB B
COeJMHEHHUsIX pa3MYHOr0 COCTaBa, TMPHHAJJIE)KHOCTh BeIeCTB K
orpeJie/IEHHOMY K/acCy coeldHeHUN 1o (opMmysiaM, BUJ XUMUUYECKOU
CBs3U  (KOBaj/ieHTHasi, WOHHAsl, MeTa/jiMyeckas) B HeOpraHUuecKux
COe/IMHEHUsIX, 3apsi/i MOHa M0 XUMHUUecKol dopmyse, XxapakTep cpefibl B
BOJHBIX pacTBOpPAaX HEOPraHWUUeCKUX COeJUHEHWM, THUI KPUCTa/IIMUeCcKOu
peléTKY KOHKPETHOT'O BelleCTBa;

packpeiBaTh cMmbici [lepuopauyeckoro 3akona [l. M. MeHgeneeBa u
JeMOHCTpUPOBaTh €ro TIOHMMaHWe: OIMUChbIBaTb M XapaKTepu30BaTh
Tabmunyio ¢opmy [lepuoguueckoi CUCTeMbl XUMWYECKUX 3/1eMEHTOB:
pa3niuath TIOHSTHS «TJlaBHasi ToArpymma (A-rpymma)» W «mobouHas
noarpynmna (B-rpymma)», Masble u  Oosibliiie TIEPUO/bI, COOTHOCHTH
0003HaueHHs1, KOTOpble WMEIOTCS B TEepHOJUUecKol Tabsmie, C
YUCJIOBBIMM ~ XapaKTePUCTUKaMU  CTPOEHUsI  aTOMOB  XUMHUUECKUX
3/IeMeHTOB (COcTaB W 3apsif, sifpa, oOljee YHUCIO 3JeKTPOHOB U
pacripefieieHlie UMX II0 3JIeKTPOHHBIM C/I0SIM), OOBSICHATHL OOIIMe
3aKOHOMEPHOCTU B W3MEHEeHHWU CBOWCTB 3/IEeMEHTOB U WX COe/IMHEHU! B
ripefiesiax MaJibIX MEPUOZOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

K/1accu(ULMPOBaTh XUMUUECKUe 3/ieMeHTbl, HeOpraHUueckKue BelllecTBa,
XUMHUecKre peakiuy (10 YMCAy U COCTaBY Yy4YaCTBYIOIIMX B peakluu
Bell[eCTB, MO TeryIoBOMY 3((eKTy, Mo HW3MeHeHUIO CTereHell OKUC/IeHUs
XUMHUUECKUX 3/IEMEHTOB);

XapakTepu3oBaTh (OMUChIBaTh) 0OIMe ¥ crelydUuecKie XUMUUECKHe
CBOMCTBA TIPOCTBIX U CJIOKHBIX BeIIeCTB, TIOATBEpP)KZAas OIMUCaHUe
rpuMepaMu MOJIEKYJIIPHBIX W WOHHBIX YPaBHEHUN COOTBETCTBYHOIIUX
XUMUYECKUX peaKLvi;

COCTaBJIAITb yPaBHEHUS]  3JIEKTPOJIUTUYECKON AUCCOLMAIIMM  KUCJIOT,
111e/I0Uer U COJiel, MOJIHbIe U COKPaIlléHHble YpaBHEHUS peakKi[uii HOHHOTO



oOMeHa, ypaBHeHHUs peakluil, TMOATBEePXKAAOIL[UX CYyIleCTBOBaHUe
reHeTUUeCKOW CBS3U MEX/1y BelleCTBaMU Pa3/IMYHbIX K/1aCCOB;
pacKpbiBaTh  CYIIIHOCTh  OKWUC/IUTE/IbHO-BOCCTAHOBUTEIbHBIX — Peakiui
TIOCpPe/ICTBOM COCTaBJIeHHSI 3/IEKTPOHHOTO OasiaHca 3TUX peakLvi;
MIPOTHO3MPOBaTh CBOMCTBA BeIeCTB B 3aBUCUMOCTH OT MX CTpPOeHWUs,
BO3MOJKHOCTH TMPOTEKaHUs1 XUMHWUECKUX TIpeBpallleHud B Pa3/IMUHbIX
yCJIOBUSIX;

BBIUUC/IAIT  OTHOCUTE/NbHYI0 MOJIEKY/ISIPHYIO W MOJIIPHYKO  MacChl
Bell[eCTB, MAaCCOBYI [IOJIF0 XUMMWUYECKOro 37eMeHTa 1o QopMmysie
COe[IJMHeHHs], MaCCOBYIO ZIOJIFO Bell|eCTBa B PacTBOPE, MPOBOAUThL PaCUEThI
10 YpaBHEHHIO XUMUUeCKOW peakiuy;

cobmofaTh  MpaBW/Ia  TOMb30BaHUSA ~ XUMHUECKOW  TIOCYZOM |
nabopaTopHbiM 00OpyZOBaHHEM, a TaKXKe IIpaBWIa oOpaleHus C
Bell]eCTBAMHM B COOTBETCTBUM C UWHCTPYKLUSIMM TI0 BBITIOJIHEHUIO
nmabopaTOpPHBIX XWUMHUUYECKHUX OIBITOB TI0 TIOAYYeHUI0 W COOMpaHHUI0
ra3o00pa3HbIX BelllecTB (aMMUaKa U yreKUC/IOTo rasa);

TPOBO/IUTh  peaKkiuM, TO/TBepXKAAolllie  KaueCTBEHHBbIM  COCTaB
pa3/IMUYHBIX BeI[eCTB: paclio3HaBaTh OMBITHBIM MyTEéM XJIOPUA-, OPOMU/-,
voaua-, kKapbonar-, docdaT-, cUMMKat-, Ccyabdar-, THIPOKCHU/-WOHBI,
KaTUOHbI aMMOHHSI M WOHbI M3y4YeHHbIX METa/lJIOB, MPUCYTCTBYIOLIVE B
BO/IHBIX PaCTBOpPaxX HeOPraHWYeCKUX BellleCTB;

TIPUMEHSITh OCHOBHBIE OTepaliid MbICIUTENbHON /eATeTbHOCTU — aHaju3
U CHHTe3, CpaBHeHHe, 0000IeHre, CHCTeMaTH3al[ii0, BBISBIEHHE
TIPUYUHHO-C/IEICTBEHHbIX CBsI3ell — /i1 U3yueHHsi CBOWCTB BeleCTB U
XUMHUYEeCKUX peaklldi, ecTeCTBeHHO-HayuHble MeTOZbl TIO3HAaHUS —
Habsto/leHre, W3MepeHue, MOJe/MpOBaHKe, SKCIIePUMeHT (pealbHbIM U
MBbICJIEHHBIN).



TEMATHUYECKOE IVIAHNPOBAHUE
8 K/IACC

Ne

HaumeHoBaHMe pa3fie/ioB U

KosmmyecTBo yacoB

KoHTpo/bHBIE

IIpakTHUeckue

OnekTpoHHbIe (1{U(ppoBHIe)

n/n TeM NMPOrpaMMbl Bcero o0pa3oBare/bHbIE PeCypChl
padoThI paboTsI
Paspen 1. [lepBoHauanbHbIe XUMHUYECKHE MIOHATHUSA
XuMusi — BakHasi 00/1aCThb

11 eCTeCTBO3HaHUSA U 5 2 bubmmoreka LIOK

' MpaKTUUYeCKOU JiesiTe/IbHOCTH https://m.edsoo.ru/7f41837c

yeI0BeKa

12 BemjectBa 1 xvimmueckue 15 1 bubmmoreka LIOK

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

Wtoro no paspeny 20

Pa3pen 2. BaxxHel1Me npe/CTaBUTe/IM HEOPraHMUYeCKHX BellecTB
21 Bo3pgyx. Kucnopog. ITonsitue 6 bubmmoreka IIOK

' 00 oKcugax https://m.edsoo.ru/7f41837c
99 Bogopog.ITouarue o kuciaorax 3 1 bubmoteka IIOK

' Y COJISAX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [ToHsiTre 06 . 1 1 Bubmioreka IIOK

) OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 bubmioteka [IOK

' HeOpraHu4eCcKux CoeJUHeHUN https://m.edsoo.ru/7f41837c

Wtoro no paszeny 30

Pa3nen 3. Ilepuoguueckuii 3akoH U [lepuoanueckasi cucreMa XuMHuecKux 371eMeHToB [I. 1. MenjeneeBa. CTpoeHue aTOMOB.

XumMuueckas cBfizb. OKHC/IUTETLHO-BOCCTAaHOBUTE/IbHbIE peaknuu




[Teproarueckuii 3aKOH U

31 ITepuoguueckas cucrtema 7 bubmoreka LIOK
' XAMUYeCKux 3meMeHToB [. U. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aToMa
XuyMuueckas CBSI3b.
3.2 OxkuCIUTeTbHO- 8 Brbmiorexa TTOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTE/IbHbIE PeaKLu1
bubmmoteka IIOK
n 1
TOTO MO pasaey > https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMs 3 Bubmmoreka LIOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

Ko/mmyecTBO yacoB JJIEKTPOHHbIE
HanmeHoBaHuUe pa3fie/ioB U TeM (uudposbie)
Ne n/nn KoHTpo/ibHBI IIpakTHuyeckue
NporpaMMsbI Bcero o0Opa3oBarTe/bHbIE
e padoThbI padoThI
pecypchi
Pa3pen 1. BemecTBo 1 XuMHUUYeCcKHe peakiuu
11 [ToBTOpEHue U yriaybeHue 3HaHUHA c 1 Bubmioreka IIOK
' OCHOBHBIX pa3/e/ioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYEeCKUX 4 Bubnuoteka IJOK
' peaxiuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTUYECKAS] JUCCOLTUALIUS. bubmioreka IIOK
1.3 8 1 1
XHWMHUYeCKre peaklMy B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pa3pen 2. HemeTanibl U X COe/JMHEHUSA
21 OO0r11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmmoreka IIOK
' snemeHTOB VIIA-rpynmel. ['asoreHsl https://m.edsoo.ru/7f41a636
OO01jast XapaKTePUCTUKA XUMHUECKHUX
2.2 snemeHTOB VIA-rpynmel. Cepa u eé 6 Bubmaorexa [IOK
) PYHTBL. L-€p https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO011jast XapaKTePUCTHUKA XMMUUECKUX
2.3 5/1eMeHTOB VA-rpynmnsl. A30T, dochop 1 ux 7 1 Bubmiotexa TIOK
’ PYTITIBL. ’ P https://m.edsoo.ru/7f41a636
COoeIMHEHUSI
OO0r1ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHTOB [V A-rpynmel. Yraepog u 8 1 2 Bubmaorexa [IOK
’ . PYIITBL. POA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeUHEHUS




Wroro 1o pazgeny

25

Pazgen 3. MeTa/l/1bl M MX COeTHHEHHUS

3.1 OO011re CBOMCTBA META/VIOB 4 bubmorexa TIOK
https://m.edsoo.ru/7f41a636
N bubmioTeka LIOK
3.2 BaxkHelimme MeTaibl U UX COeTUHEHUS 16 https./m.edsoo.ow/7£41a636
Wtoro no pasgeny 20
Paszfien 4. Xumus U OKpy)Kawias cpeaa
4.1 BeliecTBa 1 MaTepuasbl B XKU3HU Ye/IOBeKa 3 Brbmorexa ITOK
' . P https://m.edsoo.ru/7f41a636
Wtoro 1o paszeiny 3
Pe3epBHOE BpeMs 3 Bubmorexa TTOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IIOYPOYHOE IVIAHUPOBAHUE

8 KJIACC
Ko/mmuecTBo yacoB JJIEKTPOHHbIE
Jdara
Ne nudpoBbie
Tema ypoka KontposibHble | IlpakTHueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/bHbIE
paboThI padoThI A
pecypchl

1 ITpeameT xvMuu. PoJjib XUMHU B )KU3HU 1 0 0 bubmmoreka LIOK
yesioBeKa. Tesa v BeljecTsa https://m.edsoo.ru/ff0d210c
[TpakTrueckas pabota Ne 1 «IIpaBuia

5 paboThI B 1aO0pPaTOPUH U TIPUEMBI { 0 0 bubmoreka ITOK
obpaiijeHusi ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

3 Yuctele BewjecTBa U cMecy. CriocoOsbI 1 0 0 bubnuoreka LIOK
paszesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[MpakTrueckasi pabora Ne 2

4 «Pa3genenue cmeceli (Ha mpumepe 1 0 1 Bubmmorexa [IOK

A . PHMEP https://m.edsoo.ru/ff0d28c8
OUMCTKH TIOBApPEHHOM COJIN)»
5 ATOMBI U MOJIEKY/IbI 1 0 0 Bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
XyMUYeCKHe 371eMeHTbl. 3HaKU bubnuoreka LIOK
6 1 0 0
(CMMBOJIBI) XUMHUECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmoTeka IIOK
1
7 POCTBIE U CJIOKHBIE BellleCcTBa 1 0 0 https://m.edsoo.ru/f0d2a6e
b K
8 ATOMHO-MOJIEKYJIIPHOE yYeHue 1 0 0 nomiorexa LIO

https://m.edsoo.ru/ff0d2d50




3aKOH IOCTOSHCTBA COCTaBa BelecCTB.

bubmioTeka LIOK

9 Xumunueckasi hopMmyJsia. BaseHTHOCTB
bopmy. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 37IeMEeHTOB
10 OTtHOCUTe/IbHAs aTOMHas Macca. Bubmioreka IIOK
OTHOCHTe/IbHAst MOJIEKYJISIpHast Macca https://m.edsoo.ru/ff0d323c
bubmioTeka LIOK
11 ITonsiTHe 0 MeTOZAX TTI03HAHUSI B XUMHUU
https://m.edsoo.ru/ff0d227e
1 MaccoBas [0/t XUMHAYECKOro bubmmoreka LIOK
3j/IeMeHTa B COeIMHEeHUH https://m.edsoo.ru/ff0d350c
KonuuecTtBo Belectsa. Moiib. bubmmoreka LIOK
13
MonsipHast Macca https://m.edsoo.ru/ff0d5230
du3nuecKre U XMuMHAYeCKure sSIBJIeHUsI. bubmmoreka LIOK
14
XuMurueckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3HaKu U yc10BUs MPOTEKAHUS bubmoTeka [IOK
XUMHUYECKUX peakiuil https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPaHEeHUsT MaCChl BeIlleCTB. bubmmoreka IIOK
XHWMHUYeCKre ypaBHeHUs https://m.edsoo.ru/ff0d3b88
BrluricieHrs KomyecTBa, MacChl
17 Bell|eCTBa 10 YPaBHEHUAM XUMUUECKUX bubmiorexa LIOK
. = yp https://m.edsoo.ru/ff0d5708
peakLuu
Knaccudukaims Xumruueckux peakrum
18 (coe I/IHq;HI/ISIu a3/I0KeHUst P bubmiorexa OK
A P ’ https://m.edsoo.ru/ff0d3f34
3amelrieHust, oOMeHa)
M. B. JIoMOHOCOB — y4éHbIH-
19 sHIMKIoneaucT. OboObIeHre 1 bubmmorexa TIOK
H AHCT- Hj https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aLys 3HaHUN
20 KonTponbHas pabota Nel 110 Teme bubmoreka IIOK

<<BEH.[6CTB8 N XUMHWYeCKHe peakiumn»

https://m.edsoo.ru/ff0d4290




Bo3gyx — cmecs raszos. Cocras

bubmioTeka LIOK
21 BOo3ayxa. Kucnopog — sneMeHT U
https://m.edsoo.ru/ff0d448e
npocToe BewjectBo. O30H
dusrueckre U XMMUUeCKHe CBOMCTBA
22 KHCI0po/a (peakliii OKUCeHUs Bubmmorexa TIOK
poAa (peaxiy ’ https://m.edsoo.ru/ff0d4614
ropenue). [ToHsiTie 06 oKcHgax
Crioco0bI TIOSTy4eHus1 KUC/IOpo/ia B
YA poa bubmoTeka LIOK
23 nabopaTopuu ¥ MPOMBIIILJIEHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kucaopoza
TemnoBoii 3¢ ekt XUMUUecKou
94 peakiuu, TIOHSTHE O bubmoreka ITOK
TepMOXMMUUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
3H/I0TePMHUYECKUX peaKLUsIxX
TonmBo (HedThb, yrosb U MeTaH).
(e, yr ) bubnuoreka LIOK
25 3arpsizHeHue BO3/lyXa, CIIoCOObI ero
https://m.edsoo.ru/ff0d4c4a
npeoTBpaLeHus
[TpakTrueckas pabota Ne 3 o Teme
26 «[TonmyueHve u cobupaHue KUCI0POJa bubmiorexa OK
" . P poAd, https://m.edsoo.ru/ff0d4ae2
V3y4eHue ero CBOMCTB»
Bogopon — s/ieMeHT U mpocToe bubmioTeka [IOK
27
BeljecTBO. HaxoxzeHue B ripupoze https://m.edsoo.ru/ff0d4dd0
du3nyeckre U XMMUUeCKre CBOMCTBA bubmmoreka IIOK
28
Bogopoga. [IprumeHeHue Bogopoja https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KHUC/IOTAaX U COJISIX Brbmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TIOSTy4eHUs1 BOJOPO/ia B bubnuoreka LIOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
31 I[MpakTrueckasi pabora Ne 4 110 Teme bubmioreka IIOK




«[TonmyueHuie u cobupaHe BOAOPO/a,
13yuyeHHe ero CBOMCTB»

MossipHbIi 00bEM Ta30B. 3aKOH

32
ABorajipo https://m.edsoo.ru/ff0d542e
Berunciienuss o0béMa, KOIMYeCTBa

bubmioTeka LIOK
33 BelljeCcTBa rasa Io ero U3BeCTHOMY
5 https://m.edsoo.ru/ff0d55a0
KOJINYeCTBY BellleCTBa UK 00BEMY
BbrunciieHust 00bEMOB ra3oB I10

34 aBHEHHIO peakL|MM Ha OCHOBe 3aKOHa Bubmmorexa [IOK
YRADRPHHIO pra i hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHU T'a30B
dusrueckre U XMMUUeCKHe CBOMCTBA bubmmoreka LIOK

35
BO/JbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [ToHsTHE 00 Bubmioreka IIOK

36
MH/IMKaTopax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputesnb. HacblieHHbIe

37 51 HiHaCbI pEHHbIep aCTBOPBI MlleCOBaH bubmmorexa TOK

n P PEL https://m.edsoo.ru/ff0d5b40
[10J1s1 BellleCTBa B pacTBOpe
[MpakTrueckasi pabora Ne 5 1o Teme

38 «ITpuroroByieHre pacTBOPOB C bubmoreka IIOK
ornpezieJIEHHOW MaCCOBOM J10J1er https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BellleCTBa»

39 KontponbHas pabora Ne2 o Teme bubmuoreka LIOK
«Kwucnopog. Bogopoza. Bozna» https://m.edsoo.ru/ff0d6342
Okcufibl: cocTaB, Kaaccudukarius, bubmoreka IIOK

40
HOMeHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue ¥ XMMHUYeCKHe CBOMCTBA

bubmoTeka IIOK
41 KUCJIOTHBIX, OCHOBHBIX U aM()OTEePHBIX

OKCH/JIOB




OcHoBaHUSI: COCTaB, KnaccuduKarus,

bubmoTeka LIOK

42
HOMeHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHue ¥ XUMHUYeCKHe CBONCTBA bubmuoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, kinaccudukanys, bubmoreka IIOK
HOMeHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue ¥ XMMHUUECKHe CBOWCTBA Bbubmioreka IIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpesHue): HOMEHK/IaTypa,
46 CHOCOébII) n/:([)n )EHI/IH XI/IMI/IHZEKI/IG Bubmmorexa [IOK
. i ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
[MpakTrueckast pabora Ne 6. Pemienvie
3KCTIepUMEHTA/IBHBIX 33/1a4 110 TeMe bubmmoreka LIOK
47
«OCHOBHBI€ K/1aCChl HEOPTraHUYeCKHX https://m.edsoo.ru/00ad9b7c
COeIMHEHU»
48 I'eneTrueckas CBsI3b MeX/Y Kaccamu bubnuoreka LIOK
HeopraHW4eCKux COoeJUHeHUN https://m.edsoo.ru/00ad9a50
bubmoTeka IIOK
O600111eHMe ¥ CUCTeMAaTH3al[us 3HAHUH
49 m 1 https://m.edsoo.ru/00ad9cb2
KonTponbHas pabota Ne3 110 Teme
" bubnuoreka LIOK
50 OcCHOBHBIE K/1aCChl HEOPraHUYeCKUx
. https://m.edsoo.ru/00ad9e
Ccoe/IMHeHUH
[TepBbie MOMBITKM KaacCUdUKaLUU
51 XUMUYeCKUX 3/1eMeHTOB. [ToHsTHe O bubmiorexa OK
) https://m.edsoo.ru/00ad9ffa
IPYyIINax CXOAHBIX 3/IEMEHTOB
[Tepuogrueckryi 3aK0OH U
bubmoTeka IIOK
52 [Teprogunyueckas cucTeMa XUMUYECKUX

aneMeHTOB [. V1. MeHeneeBa

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




bubmioTeka LIOK

53 [Tepuoppl, , O
PUOADL TPYIIEL TIOATPYIITIA! https://m.edsoo.ru/00ada52c
54 Ctpoenurie atToMoB. COCTaB aTOMHBIX bubmuoreka LIOK
saaep. M30Tombl https://m.edsoo.ru/00ada342
CTpoeHue 371eKTPOHHBIX 000/10UeK
N bubmioTeka LIOK
55 aToMOB 3/1eMeHTOB Ileproguueckoit
https://m.edsoo.ru/00ada6bc
cucremsl []. 1. MenzeneeBa
XapakTepucTUKa XUMUUeCKOTro
c6 3JIeMEHTa I10 ero I0JIOKEeHUIO B Bubmioreka IIOK
[Tepuoauueckoii cucteme /. U. https://m.edsoo.ru/00ada824
MeHpeneesa
3HaueHue [Teproanueckoro 3akoHa s
pa3sBUTHA HAyKU U NIPakTUKU. []. U. bubmmoreka LIOK
57 .
MeHeneeB — yuéHblH, fejaror U https://m.edsoo.ru/00ada96e
TPaKJaHUH
cg OJIEKTPOOTPULIaTe/IbHOCTh aTOMOB bubmioTeka LIOK
XUMUUECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
b K
59 NoHHag xumuyeckas CBs3b ubmmorexa [0
https://m.edsoo.ru/00adac34
50 KoBasieHTHas1 nosisipHasl XuMuyeckast bubnuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJisspHas XUMUYecKas Bbubmioreka IJOK
CBSA3b https://m.edsoo.ru/00adaab9
bubmioTeka [IOK
CreneHb OKUC/IEHUS
62 https://m.edsoo.ru/00adae28
63 OKuUCIUTe/IbHO-BOCCTAHOBUTE/IbHBIE bubmoreka IIOK
peaknuu https://m.eds0o.ru/00adb076
64 OxucuTe U BOCCTaHOBUTEIU bubmioreka IIOK




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

65 KonTponbHas pabota Ned 110 Teme 1 bubmuoreka LIOK
«CTpoeHue aToMa. XMMUYECKasi CBS3b» https://m.edsoo.ru/00adb486
66 Pe3epBHbIii ypok. O60011eHIe U 1 bubnuoreka LIOK
crcTeMaTHu3alus 3HaHUM https://m.edsoo.ru/00adb33c
bubmoTeka LIOK
K 0 8
67 OHTpOJIbHAA paboTa 3a Kypc 8 K/acca 1 https.//m.edsoo.ru/00ad9ch2
Pe3epBHbIil ypok. O6001eHMe 1 Bbubmioreka IIOK
68 . 1
cucTeMaTu3alysg 3HaHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KVIACC

Ko/muecTBo yacoB JJIEKTPOHHbIE
Jdara

Ne nudpoBbie

Tema ypoka KontponbHble | IlpakTuyeckue | H3yUeHH
n/n Bcero o0pa3oBare/bHbIE

paboTbI paboThI A
pecypchl

[Teprognueckuii 3aK0H.

1 [Tepuoguueckas cucreMa 1 0 0 bubmmoreka LIOK
XAMUYEeCKUx 3meMeHToB [. U. https://m.edsoo.ru/00adb59e
MeHpgeneeBa
3aKOHOMEpPHOCTHU B U3MEHEHUU

. Bubmioreka IIOK
2 CBOUCTB XUMHUUECKUX 3JIeMEHTOB 1 0 0
) https://m.edsoo.ru/00adb6b6
MepBbIX TPEX MEPUOIOB

3 Krnaccudukaiyst 1 HOMeHK/IaTypa 1 0 0 bubmmoreka LIOK
HEeOpraHUYeCKuX BellleCTB https://m.edsoo.ru/00adb7e2

4 Bubl XiMHUeCKOW CBS3U U TUIIBI 1 0 0 bubmioTeka [IOK
KPUCTa/VIMYECKUX PeréToK https://m.edsoo.ru/00adbac6
KonTponbHast pabota Nel 110 Teme

5 «[ToBTOpEHME U yTIyO/IeHNe 3HAHUHT 1 1 0
OCHOBHBIX pasfiesIoB Kypca 8 Kiacca»

5 Krnaccudukanms XuMu4eckrx 1 0 0 bubmoreka IIOK
peakLyi Mo pa3/InuHbIM MpHU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiITME O CKOPOCTU XUMUYECKON

bubmoTeka IIOK
7 peakuuu. IIoHATHE O TOMOIeHHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakiusIX
8 IToHaTHe 0 XUMUYECKOM paBHOBECUU. 1 0 0 bubmoreka IIOK

@akKTOpkl, BAUSIOLIME HAa CKOPOCTh
XUMHUUECKOM peakLiy U M0JI0KeHHe




XUMHNYECKOr'o paBHOBeCHA

OxucIuTeIbHO-BOCCTAHOBUTE/IbHbIE

bubmoreka IIOK

9
peaku https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOIUTUUECKON
10 rccoupani. CUibHbBIE U c/1a0bie Brbmiorexa [TOK
A HHatii. https://m.edsoo.ru/00adcd68
3J1IEKTPOUThI
11 VoHHBIe ypaBHEHUs peaKIui Brbnmoreka LIOK
yp peaxdy https://m.edsoo.ru/00add448
XUMHUUYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHUM B CBeTe Ipe/ICTaB/IeHUI Brbnmoreka LIOK
PeA hitps://m.edsoo.r/00add5d8
00 3/IeKTPOJTUTHUECKOMN TUCCOLUALIAN
XHMHUeCKHe CBOMCTBA COJIeH B CBETe
13 MpeiCTaB/IeHUH 00 Brbnmoreka LIOK
peA ) https://m.eds00.ru/00add8b2
3JIEKTPOTMTUUYECKOM M CCOIHal[iN
14 IToHsTHE O TUAPOIM3E COJIeH Bubmorexa TTOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHre ¥ CUCTEMATHU3ALINS bubmoreka IIOK
3HAHWMI https://m.edsoo.ru/00addd12
[Mpaktryeckas pabora Ne 1.
16 PelneHue skcriepyMeHTaIbHbIX Brbmoreka [OK
«
p https://m.edsoo.ru/00addbfa
3aa4»
KontponbHas pabota Ne2 110 Teme
17 OJIEKTPOJIUTHYECKAs JUCCOIIAALIAS Brbmorexa TOK
« .
p A Har https://m.edsoo.ru/00addec0O
XyMUUecKure peakliii B paCTBOpax»
OO6i111as1 XapaKTepUCTUKA FajIOreHOoB.
18 Xﬂf:nqecxll)/le CBEﬁCTBa Ha TIpuMepe Brbmoreka [IOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 XnopoBopaopoza. ComsiHast KACJIOTa, bubmoreka IIOK




XUMHUUeCcKre CBOMCTBA, MoJlyueHue,
rpuMeHeHue

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

ITpakTrueckast pabota Ne 2 110 TeMe

20 «[TonyueHue CoOJISIHOM KHUCIOTHI Bubmaorexa OK
i . o ’ https://m.edsoo.ru/00ade348
M3yuyeHue eé CBOWCTB»
Bbluncienns o ypaBHeHUsIM
N bubmoTeka LIOK
21 XAMUWYECKUX PeakLdu, eciii OVH U3
https://m.edsoo.ru/00ade488
peareHTOB /JIaH B U30bITKE
27 OO0r11ast XapaKTepUCTHKA 3JIEMEHTOB bubmoreka ITOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PUKALUU CEpPHI.
23 HaxoxxzeHue cepbl U eé coeJuHeHUN bubmmoreka LIOK
B Mpupoje. XuMUUeCcKue CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoiopo/i, CTpoeHue, bubmioTeka [IOK
24 .
(bur3nUeckre U XUMHUYeCKre CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUC/IOTa,
o bubmoTeka IIOK
25 (r3nUeckue U XMMHUUYeCKre CBOMCTBa,
https://m.edsoo.ru/00adea?8
NIpUMeHeHHue
XrMHUeCKre peakLiiy, Jexxaliue B
OCHOBE TMPOMBIIIJIEHHOTO Criocoba
T0J1yuyeHUs] CEpHOW KHC/IOTHI. bubnuoreka LIOK
26
XuMHUeCcKoe 3arpsisHeHne https://m.edsoo.ru/00adec8a
OKpY)Katolllel cpe/ibl CoeITMHeHUsIMU
cepbl
- BbruncieHre MacCcoBOM 10U BBIXOZA bubnuoreka LIOK
NPO/IyKTa peakuu https://m.edsoo.ru/00adec8a
28 OO011jast XapaKTePUCTHKA JIEMEHTOB bubmioTeka LIOK




VA-rpynmsl. A30T, pacripocTpaHeHue
B MpUpo/ie, hu3nueckue u
XUMUUEeCKHe CBOWCTBa

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

AmMuaK, ero ¢ysnyeckue U

29 XHMMHYEeCKHe CBOMCTBA, TOJIyueHue U Bubmaorexa OK
’ yi https://m.edsoo.ru/00adf004
NpUMeHeHue
ITpakTrueckast pabota Ne 3 110 Teme
bubmoTeka LIOK
30 «[TonyueHue amMmMuaka, U3yueHue ero
" https://m.eds00.ru/00adf180
CBOUCTB»

31 A30THasi KUC/IOTa, eé dhusnueckue u bubmoreka IIOK
XUMUUYECKHe CBOUCTBA https://m.edsoo.ru/00adf306
Ncnonb30BaHre HUTPATOB U COJieM
aMMOHHUS B KaueCTBe MUHEePaTbHbIX

N bubmoTeka IIOK
32 yao0peHuit. XuMuueckoe
o https://m.edsoo.ru/00adf518
3arpsi3HeHHe OKPY>Karolllel cpeJibl
COeJMHeHHUsIMU a30Ta
®ochop. Okeng pocdopa (V) u
33 Q)OC(?))O pHasI KHCAJI(}))Ta ¢)cb1531/1(qe)cxlxle u Bubmorexa [OK
P N https://m.edsoo.ru/00adf68a
XUMUUEeCKHe CBOWCTBA, MOTyyeHe
Wcnonb3oBanue gocdatos B

34 KaueCcTBe MUHEPA/bHBIX YA0OpeHH. bubmoreka IIOK
3arpsis3HeHHe TIPUPOJHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaTamu
Yrnepog, pacripocTpaHeHHE B

PO, pacpocTp bubmioTeka [IOK
35 npupo/ie, pusnyeckue U XUMUUYECKre
- https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcugpl yriaepoja, ux pusnueckue u bubnuoreka LIOK

XUMUYECKUe CBOICTBA.

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




OKonoruueckre mpobemel,
CBsi3aHHbIe C OKCcHoM yriiepoa (IV)

) bubmioTeka LIOK
37 Yro/ibHas KUCJIOTa U eé Conmm
https://m.edsoo.ru/00ae006c
[MTpakTrueckas pabora Ne 4 110 Teme

18 "[lonyueHue yriekuc/oro rasa. Bubmioreka LIOK
KauecTBeHHast peakiiysi Ha KapboHar- https://m.edsoo.ru/00ae027e
15(0):

[TepBoHaua/bHBIE TIOHATHS 00
bubmoTeka LIOK
39 OpraHUYeCKHX BellecTBax Kak o
https://m.edsoo.ru/00ae054e
COeZIMHEHUSX yIyiepoza
40 Kpemnutii 1 ero coeiiHeHus1 Bubmmorexa TIOK
P A https://m.edsoo.ru/00ae080a
[MTpakTrueckast pabora Ne 5. Pemienvie
9KCIIepUMeHTa/IbHbIX 3a/ja4 110 TeMe Bbubmioreka IJOK

41 o
«BakHeHI1e HeMeTasIbl U UX https://m.edsoo.ru/00ae0bf2
COeZIUHEHUSI»

KonTponbHast pabota Ne3 110 Teme
. bubnuoreka LIOK
42 «BakHeWIIe HeMeTaslTbl U UX
https://m.edsoo.ru/00ae0e18
COeZIUHEHUSI»
OO0r11ast XapaKTepUCTHKA XUMHUECKUX
3JIEMEHTOB — MeTa/UIOB.

43 MeTtannuueckas CBSI3b U bubmoreka IIOK
MeTasInyecKas Kpucrauimyeckas https://m.edsoo.ru/00ael103e
pewétka. ®usnueckre CBOWCTBA
MeTaJlJIOB

44 XyMHUecKre CBOKMCTBA MeTasl/IoB. bubmoreka IIOK

ONeKTPOXUMUUYECKUN Psify




HarpsbKeHU MeTaslsioB

OOb11ge criocoObl TTOTyYeHUs
MeTasuioB. CrijiaBbl. BerurcieHus mo

45 aBHEHMSIM XMMUUECKHUX peakiui Bubmmorexa TIOK
P peaKtyd, https://m.edsoo.ru/00ae1156
eC/I1 OJIUH U3 peareHTOB COZEePKUT
TpUMeCcH
bubmoreka IIOK
46 [TouaTHe 0 KOppoO3uKu MeTasIoB
https://m.edsoo.ru/00ae1278
bubmoreka ITOK
47 eJIOYHbIe MeTasl/Ibl
m https://m.edsoo.ru/00ae14b2
48 OKcubl U TUAPOKCH/IBI HATPUSA U bubmmoreka LIOK
Kanus https://m.edsoo.ru/00ae14b2
[IlenoyHO3eMeTbHBIE METaIbI — bubmmoreka LIOK
49 . .
KaJIbLIUM 1 MarHAKU https://m.edsoo.ru/00ael5e8
50 BakHetlilme coefuHeHUs1 Ka/bLUs Bubmmorexa TTOK
A H https://m.edsoo.ru/00ael5e8
£q O06o011IeHrEe ¥ CHCTeMaTH3aIUsT
3HaHUM
JKécTKOCTh BOJIBI M CTIOCOOBI e€ bubmmoreka IIOK
52
yCTpaHeHus https://m.edsoo.ru/00ae1886
[MTpakTuueckasi pabota Ne 6 110 Teme
53 "JKECTKOCThL BOJBI Y METO/IbI eé bubmiorexa IOK
| A a https://m.edsoo.ru/00aelae8
yCTpaHeHus
bubmoTeka IIOK
Ao 7!
>4 JTEOMUEIH https://m.edsoo.ru/00aelc64
ee AmdboTepHbIe CBOMCTBa OKCH/JA U Bbubmioreka IJOK
TUPOKCUZA https://m.edsoo.ru/00aelc64
56 Keneso bubmioTeka LIOK




https://m.edsoo.ru/00ae1d86

OKcuibl, TUAPOKCU/IBI M COJTH JKeJie3a

bubmioTeka LIOK

57
(IT) u xene3a (I1I) https://m.edsoo.ru/00ae35e6

cg O06o0011eHre U CUCTeMATU3ALIUS
3HaHUU
[MpakTrueckast pabora Ne 7. Pemienvie

59 9KCIIepPUMEHTA/IBHBIX 3a/1au 10 TeMe bubmmoreka LIOK
«BaxkHeIe MeTaslibl U UX https://m.edsoo.ru/00ae3de8
COeZIUHEeHUsI»

Brrurcrienrs o ypaBHeHUsIM
XUMUUECKHX peakLyii, eC/ivi OJUH U3

60 peareHTOB /IaH B U30bITKe UK Bubmioreka IIOK
COZePXKUT NpUMeCH. Berurcienus https://m.edsoo.ru/00ael1750
MacCOBOM [10/IU BbIXO/la MPOAYKTa
peakiuu

61 O06o011IeHre ¥ CHCTeMaTH3aI[Us
3HaHUU
KonTponbHast pabota Ned 110 Teme

62 «BakHelillive MeTasibl U UX
COeZIUHEHUSI»

63 BelijectBa u maTepuasbl B bubmioTeka [IOK
MOBCe/IHEBHOM >KM3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
XUMHUYecKoe 3arpsisHeHue Bbubmioreka IIOK

64 o
OKpY’KarolLlen cpebl https://m.edsoo.ru/00ae4270

65 Ponb xumuu B peliieHUU bubnuoreka LIOK
9KOJIOTUUEeCKHUX TIpobieM https://m.edsoo.ru/00ae4270

66 KonTponbHast paboTa 3a Kypc 9 bubmioTeka 1IOK

K/accCa

https://m.edsoo.ru/00ae0d0a




67 Pe3epBHbIii ypok. O60011eHIEe U 1 bubmuoreka LIOK
CHUCTeMaTHu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHbIit ypok. O60011eHNE U 1 bubmoreka IIOK
CcHCTeMaTHu3alus 3HaHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







YUYEBHO-METO/UYECKOE OBECIIEYEHUNE
OBPA3OBATEJIBHOTI'O ITPOIIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOJUYECKUE MATEPUAJIBI /IS YUUTEJIA

OPPOBBLIE OBbPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETH

NUHTEPHET






