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COJEP)XAHUE OBYUEHUSA
Copepxanue Kypca xumud 8 K/IACC (mepBbIii rofi 00ydyeHHUs1 HA YPOBHE
OCHOBHOTO 0011[er0 00pa3oBaHuA)
IlepBoHaua/IbHbIE XUMHUYECKHE TIOHATHS
IMpeamet xumun. Tena u gsewjecmga. OCHOBHble MemoObl NO3HAHUS: HabAOeHue,
usmepeHue, skcnepumeHm. Pdusnyeckre U XUMHUUecKue siBeHUs. YucCTbie
BemmiectBa M cMmecu. Crocobbl pa3zmeneHuss cMmeceil. AToMm. Mosekya.
XUMUUECKUM 3/1eMeHT. 3HaKW XUMHUYeCKUX 3/1eMeHTOB. IIpocTbie U C/I0XKHbBIe
BelllecTBa. BaseHTHOCTb. 3aKOH NOCMosiHCMBA cocmaesda geujecmaed. XvuMUueckye
dopmynbl. WHAekchl. OTHOCUTeNbHAsT aTOMHAsh M MOJIEKYJisipHasi Macchl.
MaccoBasi [jojid XWUMHUUECKOTO 3jieMeHTa B COeJIMHEeHUM. 3aKOH COXpaHeHUus
Macchl BelllecTB. XuMHUueckue ypaBHeHus. KoadbduimenTsl. YcioBus u
TIPU3HAKU TPOTeKaHUs XUMUUYeCKUX peakiuii. Mojab — eAuHUIla KOJMUYecTBa
BelllecTBa. MosisipHasi Macca.
Kucnopoj. Bogopopg
Kucnopos — xuMuueckui 3jieMeHT U TIpocToe BellecTBO. O30H. CocTaB Bo3ayxa.
dusnueckre U XUMHUeCKHe CBOMCTBa Kuciaopoja. IlosyyeHue U TipuMeHeHUe
kuciaopoga. Tennogoli acpekm xumuueckux peakyuil. IloHsmue 06 3k30- u
3HOOmMepMuueckKux peakyusix. Bomopoj, — XUMHYeCKUd 3/ieMeHT U TIPOCTOe
BelljecTBO. Du3nueckMe U XUMHUUeCKHWe CBOWCTBa Bogopoja. [lonyueHue
BoZiopoZia B maboparopuu. [losyueHue 8000po0da 8 NPOMbIULIEHHOCTU.
IIpumeHeHue 800opodd. 3akoH ABorajapo. MoJisipHbili 00beM ra3os.
KauecTBeHHble peaki[id Ha Ta3000pa3Hble BellecTBa (KHUCIOPOZ, BOJOPOMH).
OObeMHbIe OTHOITIEHHS Ta30B TTPU XUMUUECKHUX PeaKIHsX.
Bopa. PacTBopbI
Booa 8 npupooe. Kpyzoeopom 600bl 8 npupode. Du3uueckue u Xumuyeckue
cgoticmea 800bl. Pacmgopbl. Pacmeopumocmb geujecme 8 8ode. KoHileHTpalus
pacTBOpOB. MaccoBasi 0/1s1 paCTBOPEHHOTI'O BellleCTBa B pacTBOPe.
OcHOBHbI€ K/IaCChl HEOPraHUYEeCKHUX COefMHeHUN
Oxkcugbl. Knaccudukaiusi. HomeHknaTypa. @usuueckue cgolicmea OKCUOOS.
XyWMUYecKre CBOMCTBA OKCUJO0B. [TosnyueHue u npumeHeHue okcuodos. OCHOBaHUSI.
Knaccudukaiusi. HomeHknarypa. @usuueckue cgoticmea ocHogaHull. [TonyueHue
OCHOBaHMH. XHWMHWYECKHe CBOMCTBAa OCHOBaHUW. Peaklysi HeWTpanu3alyu.
Kucnotel. Knaccudukaiusi. HomeHknaTtypa. @u3uueckue ceolicmea Kucaom.
IMosnyueHue u npumeHeHue Kucaom. XUMuueckue CBOMCTBA KUCIOT. IHIUKATOPKI.
3MeHeHWe OKPACKW WH/IUKATOPOB B pa3/inuHbixX cpefax. Comu. Knaccudukaiiusi.
HomenknaTtypa. @u3uueckue ceolicmga cosnell. TlonyueHue u npumeHeHue cosell.
XvMuyeckKre CBOWCTBa cosied. ['eHeTHueckasi CBs3b MeXJy KjaccaMu
HEOpraHWueCcKux coefiiHeHui. IIpobaema 6e30nacHo2o ucnoab3068aHus gelwjecms



U XumMuuyeckux peakyuill 8 no8ceOHe8HOU JHcusHU. TOKCUuHble, 2opiouue U
83pbl8OONACHbIe 8eujecmad. bbimosgas Xumuueckasi 2pAMOMHOCMb.

Ctpoenue aroma. Ilepuoguuecku¥ 3aKOH M MepUOJHUecKas CUCTeMa
xuMmnueckux yiemenToB /.. MeHnpeneeBa

CtpoeHve aToMma: $iJpO, SHEpPreTUYecKud ypoBeHb. Cocmag si0pa amomd:
NpomoHbl, HelimpoHbl. M3omonbl. Tlepuoauueckuii 3akoH [I.MI. MeHesneeBa.
[lepuoauueckass cucrtemMa Xumuueckux 3jemeHToB [I.MI. MeHpeneesa.
®ur3MUeCKUU CMBIC/T aTOMHOIO (TOPsIKOBOI0) HOMepa XMMUUYEeCKOr0 371eMeHTa,
HOMepa TIpymmnbl W [epuoja Mepuoguuyeckor  cucteMbl.  CTpoeHue
SHEPreTUYeCKUX ypOBHeM aToMOB TiepBbiXx 20 XHWMHUECKHX 3J1€MEHTOB
nepuoguueckor cucteMbl [I.MI. MeHjeneeBa. 3aKOHOMEPHOCTU HW3MeHEHUS
CBOWCTB aTOMOB XUMUUECKMX 3/IeMEHTOB U MX COeJIMHEeHWM Ha OCHOBe
MoJIOKeHUs: B mepuoauyeckor cucrteme /I.VMI. MeHJeneeBa U CTPOeHHs aToMa.
3HaueHue INepuoduueckoeo 3akoHa /I.1. MeHOeneesa.

CTtpoeHue BelecTB. XUuMHU4eCckKas CBA3b

DneKkmpoompuyamenbHOCmMb  AMOMO8 XUMuueckux 3j1emeHmos. KoBasieHTHas
XUMUYecKasl CBsI3b: HeroJsisipHasi U nojsipHasi. [ToHssmue o 6000pO0HOLl C8513U U ee
8AUSIHUU Ha (pu3uyecKkue ceolicmea eewjecme Ha npumepe 800bl. VIOHHasi CBSI3b.
MeTannuyeckass CBSi3b. lunbl  KpUCMAAIUYECKux pewemok (amomHas,
MO/IeKYASIPHAsl, UOHHAs, Memaaiuueckas). 3asucumocms pusuueckux ceolicme
gewjecme om muna Kpucmasaiuueckoll pewemxku.

XumMn4yeckue peakiuu

IMoHsimue o ckopocmu xumuueckoll peakyuu. dakmopbl, eausowue Ha CKOPpoCmMb
xumuueckoll peakyuu. IToHsmue o kamaauzamope. Knaccupukaiysi XuMU4ecKux
peakiui Mo pa3/JUyYHbIM MPU3HAKaM: YUC/TY U COCTaBy MCXOAHBIX U MOJTyUYeHHBIX
BeIleCTB; MU3MEHEeHMIO CTeleHel OKHUC/IeHUs] aTOMOB XHWMMYECKUX 3J/IeMeHTOB;
TOTJIOI[EHUI0 WU BBIJIEJIEHUID SHEPryuu. OJIEKTPOJIMTHUYECKasi AUCCOLMALiUSL.
OJIEKTPOJIUTHI U He3JIeKTPO/UThl. VToHbI. KaTHOHBI ¥ aHWOHBI. Peakiiuy MOHHOTO
obMeHa. YCoBUsI TIPOTEKAHUS Peaki[iii MOHHOTO OOMeHa. DJIeKTPOIUThUecKast
JUCCOLMaLUsl KUCOT, ljenoued u cosied. CrerneHb okucaeHus. OnpezneneHue
CTeNeHW OKUC/IeHUSI aTOMOB XMMUYECKHUX 3JIeMEHTOB B COeJUHEHUSIX.
Okucnutens. BoccraHoButesib. CyLIHOCTH OKUC/IUTEIBHO-BOCCTAHOBUTE/IbHBIX
peaxiui.

Copepxanue kypca xumuu 9 K/IACC (BTopoii roj o0ydyeHHs1 HA YPOBHE
OCHOBHOTO 0011[er0 00pa3oBaHuA)

Hemetasnsl 1V — VII rpynn 1 ux coejuHeHUs

[Tono)keHne HeMmeTa/VIOB B TE€PUOAUYECKOM CUCTEME XUMHUYECKUX 371€MEHTOB
O.N. MenpgeneeBa. OOIue cBoicTBa HeMeTa/lsioB. ['anmoreHsl: dusndueckue u
XAMUYeCcKue CBOMCTBa. CoenuHeHust rajloreHoB: XJIOPOBOZIOPOZ,
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XJIOPOBO/IOPO/Hasi KucjioTa u ee cond. Cepa: (usnueckue U XUMUUYECKUe
cBoiicTBa. Coe/lHeHHsI Cepbl: CePOBO/IOPO/, CYy/Ib(Puabl, OKCHUbI cepbl. CepHas,
cepHUCmMasi U C€epogoOOpOOHAsl KUC/AOMblI W UX COMUA. A30T: (uU3MUYecKue u
xyumuueckue cBorcTBa. AMmuak. Conu aMmoHusi. OKcuabl a3oTa. A30THas
KUC/IoTa U ee conu. @ocdop: dusnueckue U xumuueckue cBoiictBa. Coe/liHeHUs
dbocdopa: okcup dochopa (V), oprodochopHas KUCIOTa U ee COMU. YTIEpPOJ:
(du3rueckre U XMMUYECKWe CBOWCTBA. Aniomponusi yenepodd: anamas, 2pacum,
KapbuH, ¢ynrepenbl. CoenuHeHust yriaepopa: okcuawl yriaepoza (II) m (IV),
yrosbHasi KUCJI0Ta U ee coiid. KpemHull u e20 coeOUHeHUsl.

MeTa/l/Ibl U MX COeAUHEHUS

IMonodiceHue memanios 8 nepuoduueckolli cucmeme xumuueckux snemeHmos /I.U.
Menoeneeea. Memannbl 8 npupode u obwjue cnocobbl ux noayyeHus.. Obwjue
¢usuueckue cgoticmga memaniog. OOIMe XUMUYECKHE CBOMCTBA MeETAsIIOB:
peakilid C HeMeTa/l/laMH, KHUC/JOTaMH, COJISIMUA. OeKmpoxumuyeckuil psio
HanpsiceHull  mMemannos.  lllenouHble  MeTa/uyibl UM UX  COeJUHEHUS.
[IlenouHO3eMe/IbHbIE MeTasl/ibl U UX COoeiuHeHUs. AnmtoMUHUA. AMGBOTEpPHOCThb
OKCHUJIa U TUAPOKCH A antomuHus. JKene3o. Coe/liHeHuUs Keje3a U UX CBOMCTBA:
OKCH/[IbI, TUIPOKCU/IBI U comu xkee3a (11 u I1I).

IlepBoHaua/ibHBIE CBeIeHUsI 00 OpraHNYeCKHX BelecTBax

[TepBoHaua/sbHbIe  CBeJileHUSI O  CTPOEHWM  OpraHWYecKWX  BellecTB.
YTr/1eBofiopo/ibl: MeTaH, 3TaH, 3TUAeH. McmouHuKu y2neeo000po0o8: npupooOHbilll
ea3, He¢pmb, yeonb. Kucnmopojcogepkaiiye COeJIUHEHUs: CIUPThI (MeTaHOI,
9TaHOJ, TJUIEPUH), KapOOHOBbIE KUCIOTHI (YKCyCHasi KUC/I0Ta, aMUHOYKCYCHast
KUCJ/IOTa, CTeapuHOBass U OJIeMHOBasi KUC/IOThI). bBuosornuecku BaXkHbIe
BeIIleCTBa: JKUPBI, T/FOKO3a, Oenku. Xumuueckoe 3azpsi3HeHue OKpydcaroujell
cpeobl U €20 N0C/1e0CmaUsl.

Tunsbl pacyeTHHIX 3aiay:

1. BbluMc/ieHWe MacCOBOW [J0/Id XUMHUUYECKOro 3jeMeHTa Ti0 ¢opMmyse
coe/lMHEHUsI. YcmaHoeneHue npocmeliwell ¢popmyabl eujecmea no MaccoebiM
00/11M XUMUUYECKUX 3/1eMEeHMO8.

2. Bblumc/ieHusi MO0 XUMHYECKHMM YypaBHEHHUSIM KOJIMUeCTBa, 00beMa, MacChl
BeIIeCTBa I10 KOJINYeCTBY, 00beMY, Macce peareHTOB WM TIPOAYKTOB PeaKIiH.

3. PacueT MaccoBo# [10/id paCTBOPEHHOT'O BellleCTBa B pacTBOPe.

IIpuMepHBbIe TEMBI IPAKTHYECKUX PA0OT:

1. JlabopaTtopHoe o6opyzoBaHve W TIpueMbl oOpaijeHusi ¢ HUM. [IpaBuma
Ge3ormacHoi paboThl B XMMUUECKOH J1abopaTOpHH.

2. OuncTKa 3arpsi3HeHHOM TTOBapeHHOW COJH.

3. [Ipu3HaKu NpoTeKaHUsi XUMUUeCKUX pPeakivi.

4. TTonyueHre KUC/IOPO/ia U U3yueHUe ero CBONCTB.

5. [TonyueHue BO/IOPO/ia U U3yUyeHUe ero CBOMCTB.



6. [IpurotoBneHvie pacTBOPOB C OIpe/le/ieHHOM MacCOBOM Jj0Jieli paCTBOPEHHOTO
BellleCTBa.

7. PellleHne 5>KCIepUMEHTa/IbHBIX 3a7ay 1o Teme «OCHOBHBIE KJ/aCChl
HEeOPraHU4eCcKUX COeJUHEeHUN».

8. Peakiiny HOHHOTO OOMeHa.

9. KauecTBeHHbIe peakl[Mi Ha UOHbI B pacTBOpe.

10. TlonnyyeHne aMMHrakKa v U3ydeHue ero CBOUCTB.

11. TlonyyeHue yryieKMCIOTO Ta3a U U3yUeHUe ero CBOMCTB.

12. PerieHue 3KcriepyuMeHTabHBIX 3a7au 1o teMe «Hemetasnasl IV — VII rpynn u
UX COeJJUHEeHUI».

13. PellieHue 3KCriepuMeHTa/IbHBIX 3a/1ay 110 TeMe «MeTasibl U UX COeIUHEHUS».

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
XUMHWHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE pe3y/jibTaTbI:

* 0CO3HaHUe eJUHCTBA U IeJIOCTHOCTH OKPY’KaloI[ero Mupa, BO3MOXKHOCTH
€ro TM03HaBaeMOCTH ¥ 0ObSICHUMOCTH Ha OCHOBE ZIOCTV)KeHUM HayKU;

* BBICTpaMBaHUe 11eJIOCTHOTO MHUPOBO33pEHMUS;

* OllIeHKAa JKW3HEHHBIX CUTyalldid C TOUYKMA 3peHus Oe3oracHoro obpasa
YKU3HU ¥ COXPaHEHUS 37I0POBbS;

* OlIeHKA 3KOJIOTMUeCKOro PUcKa B3aUMOOTHOIIIEHHH uesloBeKa U TTPUPO/IbI;

* (hopMHpOBaHUEe 3KOJIOTUYECKOTO MBIILJIEHUS: YMEHHEe OI[eHWBaTh CBOIO
JesiTeIbHOCTh YW TIOCTYNKW JIDYTHUX JIIOZIe C TOYKW 3peHUs COXpaHeHWUs
OKpY>KaroIIlel cpe/ibl — rapaHTa >KU3HH U 0J1aroroy s Jito/iei Ha 3emiie.

MeTtanpeaMeTHbIe pe3y/IbTaThI

Peey/mmueuble:

» oOHapyXuBaTh U (OPMY/JIHUPOBaTh yuebHyI0 mpobsiemy, orpeaensTh Le/b
yueOHOM /lesiTe/IbHOCTH;

* BBIJIBUTaTh BePCUU pellleHHs KCIIepruMeHTaIbHOM pob/ieMbl, 0CO3HaBaTh
KOHEUHBIN pe3y/bTaT, BLIOMPATh U3 MPe/JI0’KeHHBIX CPe/ICTBA AOCTYKEHHS 1[eH;

* COCTaB/ATh (MHAWUBUAYATBHO UM B TPYIITIE) TI/IaH peIleHus TpoO/ieMbl;

» pabotasg TmO TUIaHy, CBepsiTb CBOW [JEUCTBUS C 1leflbl0 U, TIpH
HEe00XOIMMOCTH, UCTIPAB/ISTh OLINOKY;

* B IMaJIOTe C YUWTe/IeM COBEpILIEeHCTBOBATh KPUTEPUU OLIEHKU.



KOMMyH UKdamueHble:

* OpraHu30BbIBaTh yueOHOe B3aMMO/IEMCTBHE B TPyIIIe (OrpezensaTh obiue
1[e/I1, pacripe/ie/iiTb POJiv, JOrOBapUBAaThLCS APYT C APYTOM U T. 11.).
ITo3HaeameibHble:

* aHAIM3UpOBaTh, CpaBHMBATh, KJacCUPUIMpoBaTb U  0000I[aTh
XUMUUecKre (PaKThl U SIBJIEHUS;

* BBISIB/ISITH IPUYKHBI U CIIeCTBUS MPOCTBIX XUMHUUECKUX SIBIEHUM;

* OCYIIeCTBJISITb CpPaBHEHUe, KaacCU(UKAIUI0 XUMUYEeCKUX BellecTB I10
3a/lJaHHBIM OCHOBAHUSIM U KPUTEPUSIM [IJIsl YKa3aHHbBIX JIOTUUeCKUX OIeparjuii;

* CTPOUTH JIOTUUECKOe CYXKJeHWe T1ocje TIpeJiBapUTe/IbHOTO aHasiu3a,
BKJ/IFOUAlOIIlee YCTaHOB/IeHUe TIPUUMHHO-CJIe/ICTBEHHbIX CBSI3ei;

* CO3[jaBaTb CXeMaThueCKue MoOjieJid C BblJle/leHUeM CYyIIeCTBeHHBIX
XapaKTepUCTUK XUMUUECKOT0 0ObEKTa;

* COCTaBJISITh T€3UChI, Pa3/IMUHbIE BU/IbI TIJIAHOB,;

* TipeoOpa3oBbIBaTh WH(OPMAIMIO M3 OJHOTO BHA B ApPYyrou (Tabmuily B
TeKCT U TIp.).

* yMeTb OIpefeNsSTh BO3MOXKHble HCTOUYHWKHA HeOOXOAWMBIX CBe/leHUH,
MPOM3BO/IUTh  TIOMCK  WHMOpPMALMM, aHaJIUM3UpOBaThb MW  OIleHHBAaTh  ee
JIOCTOBEPHOCTb.

IIpeaMeTHble pe3ysbTaTbl OCBOEHUsS  OOYUalOI[UMHCS  ITPOrPaMMBbI

yueOHOTO0 TipeiMeTa « XUMUSsI».

BblnyCKHUK Hayvyumcs:

® XapaKTepu30BaThb  OCHOBHble  METOJbl  TIO3HAHWS:  HaOJo/eHue,
v3MepeHue, SKCIIepUMEHT;

® OIMMCBHIBATh C OTIOPOM Ha TIaH CBOMCTBA TBEPABIX, KUAKHX, Ta3000pa3HbIX
BelLleCTB, BbIZIEJISIS UX CylleCTBEHHbIe TIPU3HAKY;

® [IOHMMAaTh CMbIC/I OCHOBHBIX XUMHUYECKUX MOHSITUN «aTOM», «MOJIEKYJIa»,
«XUMUYECKUW  37IEMEHT», «IIPOCTOEe  BeLeCTBO», «CJIOXKHOe  BelleCTBO»,
«BaJIEHTHOCTh», «XUMHUeCKasi peaki[vsi», UCTI0JIb3ysl 3HAKOBYIO CUCTEMY XUMUU;

® [OHMMAaTh CMBIC/I 3aKOHOB COXPaHEHWsI MacChl BelleCTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKY/ISIDPHOW TeOPHUH;

® pa3/nuaTth NMOCJe NpeBapuTeIbHOTO aHa/Iu3a XUMUUeCKre U (U3nyecKue
SIBJIEHUSI;

® Ha3bIBaTb XMMUUECKHE 3/IEMEHTHI;

e OmpeJesaTb COCTAB BEILeCTB M0 UX (popMyam;

® Orpe/ie/isiTh BaJIeHTHOCTb W CTEeNeHb OKUC/IEHUsSI aTOMOB 3/J1EMEHTOB B
COeJUHEHMSIX C OTIOPOH Ha aJTOPUTM yueOHbBIX /1eHCTBU;
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® OrpeJensTh TUIl XUMAUECKUX peaKlvi;

® Ha3bIBaTh MPU3HAKU U YCJIOBUSI MPOTEKAaHUS XUMUYECKUX PeaKLu;

® BbLISB/ISATh TPH3HAKWU, CBUJETEIbCTBYHOIIME O MPOTEKaHWW XUMUUEeCKOM
peakiuu MPU BBITIOJIHEHUU XUMUUYECKOTO OMbITa;

e cocTaBnaTh  (opmy/sabl  OUHApHBIX  coefiHeHUW U (GOPMYJIbI
HEeOPraHWYecKUX COeJUHEHWM W3YUeHHbIX K/IacCOB C OINOPOM HAa aarOpyuTM
yueOHbIX [1eHCTBU;

® COCTaB/ATH  MOJIEKY/ISIDHble ~ ypDaBHEHUS] XUMUYECKUX  peakluH,
MOJIEKY/ISIpHBIe TIOJTHBIE W COKpallleHHble MOHHbIe ypaBHEHHUS peakijuii 0OMeHa;
COCTaBJISAITb YPaBHEHUsI 3JIEKTPOJUTAUECKOW AUCCOLMALMU KUCJIOT, LIe/ouen,
CoJIel;

e coOmrozaTh rpaBmIa Oe30MacHol paboThI MPH MPOBEZIEHUU OTIHITOB,

® T10/Tb30BaThCS JTabopaTOpHBIM 060PYZOBaHEM U TIOCY/I0H;

® BbIUWC/ATb OTHOCUTEBHYK) MOJIEKY/SIDHYIO U MOJISIDHYKO ~ MacChl
BellleCTB; MaCCOBYHO JI0JIF0 XUMHUUYECKOI0 3/IeMeHTa C UCTI0/Ib30BaHueM (hopMyi;

® BBLIUKC/ISTh KOJUYECTBO, 00beM WM MAacCy BeIecTBa I0 KOJHUYECTBY,
00BeMY, Macce peareHTOB WM TIPOAYKTOB pPeakI[MHd C OIOpPOM Ha alropyuTM
yueOHBIX JeHCTBUI Wiu oOpasers;

® XapaKTepu30BaTb (U3MUYECKHMe W XUMUYECKHe CBOMCTBA MPOCTBIX
(Kuciopofia, BOJOPO/ia) U CI0KHBIX BeIl|eCTB;

® XapaKTepu30BaTb (PU3NUeCKHe W XMMUUeCKHe CBOWMCTBAa KHUCIOPOZQ,
BOZIOPO/ia, BOJBI T10 T/IaHY, a TakyKe 00IIie CBOMCTBA Bell[eCTB, MPHUHAJIeXKAIIUX K
M3yUeHHbIM KJlaCcCaM HeOPraHUUeCKHX BellleCTB: OKCUJO0B (OCHOBHBIX, KUC/IOTHBIX,
aM(OoTepHbIX), OCHOBaHWH, KMC/IOT, Ccoer (CpeJHUX) C UCIOIb30BaHUEM CXEMbI
«["eHeTUUECKHE B3aMOCBSI3U»;

® TI0/TyuaTh, COOMpAThH KUCIOPOJ ¥ BOJOPO/I;

® pacrio3HaBaThb OMBITHBIM ITyTeM Tra3000pa3Hbie BeIeCTBa: KHCIOPO/,
BOJIOPO/;

® TPUMEHSTh 3aKOH ABOrajpo;

e orepupoBaTh Ha 0a30BOM ypOBHE TIOHSITHEM «TeIIoBOM 3 deKT
peakIum», «MOJISIPHBIM 00beM» TPH pellieHnH 3a/1ay;

® XapaKTepu30BaTh (PU3NUECKHEe U XMMUUECKHe CBOWCTBA BOJbI;

e OIepupoBaTh Ha 6@30BOM YPOBHE TIOHSITUEM «PaCTBOD»;

® BBIUKC/ISATh MAaCCOBYIO [IOJTF0 PACTBOPEHHOTIO BeIlleCTBa B paCTBOPE;

® TPUrOTOB/STH  PACTBOPbl C  OMpeJleJIeHHOW  MacCOBOW  Jlofieu
PacTBOPEHHOT'O BeIleCTBa;

® Ha3bIBaTb COeJMHEHUS M3YUEHHbIX K/IaCCOB HEOPraHUYeCKUX BEIeCTB;

¢ OIrpeneyidTb TIpDUHAAJIEX)KHOCTb BEIIEeCTB K OIIpeAesIeHHOMY KJIdCCy
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COeIMHEHWH C OTIOPOU Ha OTpe/ie/IeHHs, B TOM UKCJie CTPYKTYPHUPOBaHHbIE;

® COCTaBJ/ATh (HOPMYJibl HEOPTAHUYECKUX COeJUHEHUN U3YUYEHHBIX K/1aCCOB;

® TIPOBOJUTH OIBITHI, MOATBEPXKAAIOL[MEe XUMUUeCKe CBOMCTBA U3YUeHHbIX
KJ/IaCCOB HEOPraHUYeCKUX BellleCTB;

® pacrio3HaBaTh OMbBITHBIM MYTeM pPACTBOPbl KUCJIOT U LIejio4er TIo
W3MEHEHUI0 OKPAaCKU UHJVKATOPa;

® XapakKTepu30BaTb B3aWMOCBS3b MeXAy KjlacCamMyd HeOpraHu4yeCcKux
COeIMHEHWH C UCMO0JIb30BaHWEM CXeMbl «['eHeTHUeCcKre B3auMOCBSI3U»;

e TiIOHMMaTh CMbIC [Tepuoguueckoro 3akoHa .M. MeHzeseeBa;

e OOBSCHATH (PU3MUECKMM CMBICT aTOMHOrO (TIOPSAKOBOTO) HOMepa
XMMUUECKOTO 371IeMeHTa, HOMEepPOB IPYNIbl U Mepuo/ila B MePUOIAUECKON CUCTeMe
O.W. MeHiesneeBa C OMOpOU Ha onpejie/ieHus: (pU3u4ecKoro CMbIC/Ia;

e OOBSCHATH 3aKOHOMEDHOCTH W3MEHEHHsI CTPOEHHsI aTOMOB, CBOMCTB
5/7IEMEHTOB B TIpeJie/iaX MaJjlbIX epUO/0B U TJIaBHbIX MMOATPYIIIl C UCIIOJIb30BaHUEM
CXeMbl U3MeHEeHHUs PaZiuyCOB XUMUUYECKUX 3JIEMEHTOB;

® XapaKTepu30BaTb XMMHUYECKHe 3/ieMeHThl (0T BOJOpOJa A0 KalbLusl) Ha
OCHOBe WX TIO/IOKeHUss B Tmepuoaudeckor cucreme [I.M. MeHgeneeBa u
0COOEHHOCTeM CTPOeHUsI UX aTOMOB TIO TI/IaHY;

® COCTaBJIATb CXeMbl CTpPOeHMsI aTomMoOB TMepBbix 20 5/1eMeHTOB
nepuoaudeckou cucremsl [1.V1. MeHpeneeBa no mjiaHy;

® UCII0/Ib30BaTh TIOHSITHS: «XUMUUeCcKas CBSI3b»,
«3JIEKTPOOTPULIATE/IBHOCTbY;

® UMeThb TpeJCTaB/eHUs] O 3aBUCMMOCTH (PU3UUECKHUX CBOWCTB BeILECTB OT
THUIa KPUCTA/UIMUECKOM PEeIleTKY;

e Orpe/ie/isiTh BUJ XMMUUECKOM CBSI3W B HEOPraHUUeCKUX COeIMHEHUSIX 10
obpasiyy;

e n300pakaTb CXeMbl CTPOEHHMS MOJIEKY/Jl BelecTB, 0Opa30BaHHBIX
pa3HbIMU BUJaMU XMMUUECKHX CBS3€ed C TIOMOLIbIO Me/arora;

® 1ICIIO/Ib30BaTh TIOHATHUS «HUOH», «KAaTHOH», «aHUOH», «3JIeKTPOJIUTHI»,
«HE3JIEKTPOJIUTBI», «3/IEKTPOJIUTUYECKAs JUCCOLMALIUA», «OKUC/IUTE/bY», «CTelleHb
OKUCJ/IEHUs» «BOCCTAaHOBUTEJ/Ib», «OKUCTIeHHEe», «BOCCTaHOBJ/IEHUEY;

® MeTh Mpe/CTaB/AeHHEe O TEOPUM 3JIEKTPOJUTAUECKOW AUCCOLUALUY;

e OOBSICHATH CYIHOCTh TIPOI[eCCa 3JIEKTPOJIMTHUYECKOW AUCCOIMALINUA U
peakIvii HOHHOT'0 0OMeHa;

e OIpe/iesisiTh BO3MOYKHOCTD TPOTEKAHUS PeaKIi[iii HOHHOTO 00MeHa;

® [PUMEHSTb KauyeCTBEHHble  peakUud [/  paclio3HaBaHWsd  I[IpU
BBITIOJTHEHUM 3a/laHUi WM J1abopaTOPHBIX OILITOB: XJIOPHU/-, OpOMU/-, UOU/-,

cynbdar-, KapboHAT-, CWUIMKaT-, (hocdaT-aHUOHBI, THAPOKCH-MOHBI, KaTHOHbI
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aMMOHUSI, MarHus, KajbLiusi, aJIlOMUAHUS, Xene3a(2+) u (3+), meau(2+), LMHKa,
TPUCYTCTBYIOIIiE B  BOJAHBIX pacTBOpaXx C MUCMOJb30BaHUEM  TaOUIlbI
«KauecTBeHHbIe peaKlMi Ha KATUOHBI U aHUOHBI»;

® Orpe/ie/isiTh OKUC/IUTE/b U BOCCTAHOBUTE/Tb;

® COCTaB/ISITh YpPaBHEHHUS OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX DpeakLUuh C
OTIOpO Ha aJITOPUTM yUeOHBIX /1eHCTBUM;

® pa3/nuaTh XMMHUUYECKHe peakl[My MO0 Pa3/JMYHbIM MNpU3HaKaM C OMOpPOU Ha
CXeMbl;

® XapaKTepu30BaTb B3aUMOCBS3b MeEXJy COCTaBOM, CTPDOEHHEM U
CBOMCTBaMH HEMETAJI/IOB;

® TIPOBO/IUTH OTIBITHI M0 TIO/TyYEeHHI0, COOMPaHUI0 U M3YUeHUI0 XUMUUECKUX
CBOMCTB ra3000pa3HbIX BEIEeCTB: YIJIEKAC/IOro ra3a, aMMHaKa;

® pacrio3HaBaTh OIBLITHBIM ITyTeM Ta3000pa3Hble BeIecTBa: yIAeKHUCIbIN a3
Y aMMHUaK;

® XapaKTepu30BaTb B3aUMOCBS3b MEXAY COCTaBOM, CTPOEHUEM WU
CBOMCTBaMH MeTasljoB;

® Ha3bIBaThb OpraHWYeCKHUe BelllecTBa Mo ux ¢GopmyJie: MeTaH, 3TaH, ITUJIEH,
MeTaHOJI, 3TaHO/, IJIMLEPUH, YyKCYCHas KHUC/JI0Ta, aMHUHOYKCYCHasi KHC/OTa,
CTeapyMHOBasi KMCJIOTa, OJIEeMHOBAsi KUC/IOTA, TJIFOKO3a;

® OL[eHMBaTh [OC/Je TMpeJBApUTE/IbHOIO aHaav3a B/USHUE XUMUYECKOro
3arpsi3HeHUsI OKPYKarolller cpe/ibl Ha OpraHU3M 4Yeji0BeKa;

® I'PaMOTHO 00palllaThCs C BelljeCTBAMU B TIOBCEIHEBHOU JKW3HY;

e oripefieIiTh ~ BO3MOXXHOCTh ~ MPOTEKaHWs  peakluid  HEeKOTOPbIX
rpe/iCTaBUTe/Ie OPraHMYecKUX BelleCTB C KUCI0POJOM, BOJOPOAOM, MeTa/lJlaMu,
OCHOBaHHUSIMHU, TaJIOr€HaMU.

BbInycKHUK no/ayyum 803MOMCHOCMb HAYYUMbCS:

® gbl08U2AMb U NpoBepsimb 3KCNepUMEHMA/bHO 2Uunomesbl O XUMUUECKUX
cgolicmeax eeujecme HA OCHOBe UX COCMAsd U CMPOEeHus, ux cnocobHocmu
gcmynamb 8 XuMuuecKue peakyuu, O Xapakmepe U npoOyKmax pasauyHblX
XuMuuecKux peakyuli noo pykogoocmeom nedazozd;

® Xxapakmepu3zo8amb 8ewjecmea Nno cocmasy, CmMpoeHUl U Ceolcmeam,
yCcmaHaenueamn NPUYUHHO-C/1e0CMBEHHble cesi3u mexHcoy OaHHbIMU
XapakmepucmuKkamu gewjecmed;

® cocmaensimb  MOJEKYAsIPHble U NOJHble UOHHble YpAaeHeHUsi No
COKPAWeHHbIM UOHHbIM YPABHEeHUSIM;

® 1PO2HO3UPOBAMb CNhOCOOHOCMb Beujecmed NposieAsiMb OKUCAUMEAbHbIE
wiu 80cCmMaHosumesbHble C80lCMea ¢ yuemom cmeneHell OKUCAEHUSl 3/1eMeHmMOo8,

exoaﬂu;ux 8 e20 cocmas,
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® cocmaensimb ypasHeHus peakyut, coomeemcmayowux
nocnedosame/nbHOCMU  NpeeépaujeHull Heop2aHUUeCKUX 6eujecme pasauyHbIX
K1accos;

® gbl08U2aMb U NpoBepsimb 3KCNepUMEHMA/AbHO 2Uunome3sbl O pe3y/Abmamax
go30elicmeusi pas/AuUuHbIX (PAKMOpPO8 HA U3MEHeHUe CKOpoCcmu XUumuueckoll
peakyuu ¢ noMowbio nedazoada;

® ucno/nb306amb nNpuobpemeHHble 3HAHUS O/ 3KO/A02UUECKU 2PAMOMHO20
noeedeHus 8 OKpyxcarowell cpeoe;

® ucnonb3oeamb  npuobpemeHHble  Kalouegble  KOMNnemeHyuu  npu
8bINO/HEHUU NpPOeKmos U yuebHO-ucc1ed08amenbCKux 3adad no  U3yueHuro
ceolicmes, cnocobo8 nojyueHuss U pdChO3HAeAHUsi eewjecme nod pPyKoB8oOCmMEoM
neoaezoea;

® 00beKMUBHO OYeHUBAMb UHGOpMaAyu O Bewecmeax U XUMUUECKUX
npoyeccax ¢ nNoMoujbio nedazo2d;

® KpumuuecKu OMHOCUMbCS K ncegooOHAyuHoOl uHgopmayuu,
Hed0bpocosecmHoll pekaame 8 cpedcmeax maccoeoll uHgpopmayuu;

® 0CcO3HaBamb 3HAueHUe meopemuueckux 3HAaHuill no Xumuu 015
npakmuueckotl 0esimeabHOCMU Ue/n08eKda;

e c030asamb MoOeau U cxeMbl O0/151 pelleHusl y4eOHbIX U NO3HA8AMe/bHbIX
3a0au; NOHUMAamb HeobxoOumMocmb C00/00eHUsT npednucaHull, npedadzaeMbix 8
UHCMPYKYUSIX NO UCNO0/Ab308AHUIO /ieKapcma, cpedcma 6bimoeoll Xumuu u op.

TpeboBaHus K Pe/JMeTHBHIM pe3y/IbTaTaM 0CBOEHHS YU4eOHOT0
npeaMeTra « XUMHsI», pacrpe/ie/IeHHbIE M0 ro/jaM 00yJeHHs

Pe3ynbTathl 110 TofaM (HOPMYIUPYIOTCS TI0 TIPUHIMITY J00aB/IeHHSI HOBBIX
pe3y/abTaToB OT T'oJla K TOAY, Y>Ke Ha3BaHHbIe B MPeJbIAYIINX rofax MO3ULIuM, Kak
MpaBUIO, NOCJOBHO He TMOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (pe3y/bTaTbl OUepeHOTro
rojia Mo yMOJ/IUaHUIO BK/TFOUAKOT pe3y/bTaThbl NPeAbIAYIINUX JIET).

[TpegMeTHBIE pe3ynbTaThl 10 WTOTAM MEPBOr0 roja W3ydeHHs yueOHOTO
rpeaMeTa « XUMUSI» TO/DKHBI OTpaXkaTb CPOPMUPOBAHHOCTh YMEHUM:

— OPHEHTUPOBATHCS B MOHATUSIX W OMEPUPOBaTh UMH Ha 0a30BOM YPOBHe:
XUMUUECKUH 371eMEeHT, aTOM, MOJIeKyJa, BelleCTBO, IMPOCTOe U CJIOXKHOe
BellleCcTBO, cMech (OHOPO/HAs U HeOIHOPO/Hasi), OTHOCUTe/IbHbIe aTOMHasi U
MOJIEKY/ISIDHAsi MacChl, BaJeHTHOCTb, XUMHWYeECKasi CBs3b, KOJIAUECTBO
BeIlleCcTBa, MOJb, MOJSIpHas Macca, MOJISIPHBIA 00beM, OKCHj, KHCJIOTa,
OCHOBaHMWe, COJIb, XHWMHUeCKas peaklusl, peaklUM COeJUHeHHs, peaKluu
Pa3/IOKeHUsI, peaklMM 3aMelleHus], peaklMy oOMeHa, TeIioBoM 3(deKT
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peakiuu, 5K30- U SHJ0TepPMUUeCKUe peakLuy, pacTBop,
3J1eKTPOOTPULIATEILHOCTD, CTeleHb OKWCJ/IeHUs], MacCoBasi [0/l XUMUUYeCKOT 0
3jieMeHTa B COeJJMHEeHWM, MacCOBasi []0J/isl BellleCTBa B pacTBoOpe (MpOoLjeHTHas
KOHLIEHTpaLusi), AJjs yCTaHOBJIEHWS B3aMMOCBSI3eM C TIOMOIIbI0 YUWTeJis
MeJKJly U3y4eHHbIM MaTepuasaioM U TpHU MOJTyYeHUU HOBBIX 3HAHWUM, a TaKKe B
TIpOI[ecce BBITIOJNHEHUSI y4eOHBIX 3aZlaHU W TMpH paboTe C HCTOUYHWUKAMU
XUMUUECKOU uH(pOopMaLuy;

TIPUMEHSTb TPY BBITIOJIHEHUHW yUeOHBIX 3aJjaHWM U PellleHUH PacueTHBIX
3aJjau C OIOpPOM Ha Aa/TOPUTM Yy4YeOHBIX [eWCTBUN W3yueHHbIe 3aKOHBI U
TEOpPUU: 3aKOH IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIAPHOe yueHue, 3aKOH
COXpaHeHWsI MacChl Bel[eCTB, 3aKOH ABOra/po;

COCTaB/ATh OPMYJIbI OMHAPHBIX BEIECTB I10 BaJIEHTHOCTSIM, CTEIeHsIM
OKHCJIeHHs], HA3BaHUSIM BeIeCTB C BU3ya/lbHOM OMOPOM;

ornpezensiTb BaJIeHTHOCTb M CTelleHb OKUC/IEHWS aTOMOB 3J/IEeMEHTOB B
OWHApHBIX COEJMHEHUSIX C OINOpPOM Ha OmpefiesieHHs, B TOM UHUCJe
CTPYKTYPHUPOBaHHbIe; MPUHA/JIEKHOCTh BeIeCTB K OMpeesieHHOMY KJacCy
coeIlMHEeHWH;

pas/ivuaTh U3yUeHHble TUMbl XUMUUECKHUX PeakLUi (M0 YMCIy U COCTaBy
YUaCTBYIOIIMX B peakldU BelleCcTB, MO TerioBoMy 3¢G@eKTy) C omopor Ha
CXeMBblI;

MOHMMAaTh CMBICJI 3aKOHa COXPaHeHUsi Macchl; (OpPMYJIUPOBAThH
[Tepuoguueckuii 3akoH [.M. MeHzgeneeBa; NOHUMATh CyIlleCTBOBaHUE
MepruoANYeCcKOr 3aBUCMMOCTH CBOMCTB XWUMHWYECKUX 3/IEMEHTOB (HM3MeHeHUe
paZiuyCoOB aTOMOB, 3/€KTPOOTPULIATETbHOCTH) OT WX TMOJIOXKEHUsS B
[Teprognueckor CUCTeMe UM CTPOEHUsI aTOMa; HMeTb [Ipe/iCTaBleHue O
KOPOTKO- W JJIMHHOMepuofHol hopMax Tabmuiiel [1.M1. MeHieneeBa;

OOBSICHSTE CBSI3b TIOJIOXKEHWsS 3jieMeHTa B Ilepwioguueckoii cucteme C
YMC/IOBBIMM XapaKTEePUCTUKAMU CTPOEHUSI aTOMOB XUMHUUECKUX 3/IeMEHTOB
(cocTaB u 3apsia siApa, o0Ijee UMC/IO 37EKTPOHOB M pacripefie/ieHre WX TI0
3JIEKTPOHHBIM C/I0SIM) W MOJIeJiIIMM aTOMOB TEPBBIX TpeX MEepPUO/IOB;
K/IaCCU(ULIMPOBATh XUMHUYECKMEe 3/eMeHThl C OMOpOM Ha OrpejeneHus
(bH3MUeCKOro CMbIc/Ia U(POBBIX JaHHBIX TIEPUOANYECKOUN TaOIUIIbI;

XapaKTepru30BaTb XUMUUYECKUE 3/IeMEHThI MEePBbIX TPeX MepPUO0B, Kalus,
Ka/blUs 10 UX TMonokeHUo B ITepuoguueckoii cucteMe [1.1. MeHzeneeBa Ha
OCHOBe OTIOPHOTO TI/1aHa;

MOATBEpPXKJAaTh Ha TIpUMepax 3aBUCHMMOCTb CBOMCTB XUMHUUECKUX
3JIeMEHTOB OT MX M0JioXKeHus B [lepuoanyeckor cucteme M CTPOEHUSI aTOMa;
MIPUUYMHHO-C/IEICTBEHHYI0 CBSI3b MEX/y CTDOEHWEeM aTOMOB XUMHUECKUX
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3/IEMEHTOB U CBOMCTBAMH 00pa30BaHHBIX UMH MPOCTHIX U CIIOXKHBIX BEI[eCTB;

XapaKTepyu30BaTh (U3NUecKre W XHWMUUeCKHe CBOMCTBA KHUCIOPOZAQ,
BOZOPOJA, BOAbBI TO TIJIaHy, a Takxke o0OIIMe CBOMCTBa BeILeCTB,
MpUHAJ/IeXaluX K U3yYeHHbIM KjacCcaM HeopraHW4YeCKuX BelleCTB: OKCHU/IOB
(OCHOBHBIX, KUCJIOTHBIX, aM()OTEpHBIX), OCHOBAaHWUU, KUCJIOT, COJier (CpeHUX)
C UCTI0JIb30BaHUeM cxeMbl «I'eHeTHuecKre B3auMOCBSI3U»;

COCTaB/ISITh C OTMOPOM Ha obpasel] MOJeKy/spHble ypaBHEHHsl peaklui,
W/UTIOCTPUPYIOLIUX XWMHWYECKWe CBOMCTBA W3YUEHHBIX KJAacCOB / TPYII
BEILleCTB, @ TaKKe IMOATBEPKJAIOLINX TeHEeTUUeCKYH B3aWMOCBSI3b MEXAY
HUMU;

onpefie/iiTh BO3MOXXHOCTb MPOTEKaHUS XUMHUUECKUX peakLuhd Mexnay
M3yUeHHbIMU BeleCTBAMU B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS;

BBIYMC/ISITb OTHOCUTENBHYK) MOJIEKY/JSIDHYHO U MOJISIDHYKO ~ MacChl
Bel[eCTB; MaCCOBYIO 00 XMMHUYECKOr0 3/IeMeHTa B COeJMHeHUH; MacCOBYIO
[IO7I0 BellleCTBa B pacTBOpe; KOJMYECTBO BelllecTBa, 00beM ra3oB, Maccy
BeLl[eCTBa C UCI0JIb30BaHueM (hOpMy.J;

crefoBaThb  MpaBWaM  MO/b30BaHUS  XUMUYECKOW  TMOCYJOHM U
nabopaTopHbIM  00Opy/ZiOBaHMEM, a Takke TIpaBWIaM oOpaileHus «C
BellleCTBAMA B  COOTBETCTBMM C HWHCTPYKUMSIMA 1O  BBITIOJIHEHUIO
nabopaTOpPHBIX XUMUUYECKUX OTbITOB,;

TJIaHUPOBATh U MPOBOAUTH MPOCTEHUIIEe XUMUUYECKUE SKCIIEPUMEHTHI IO/
DYKOBOJCTBOM YyuWTeNsAIC OOCy>KJAeHWeM IilaHa paboThl WM COCTaBJIEHUS
TaO/IUI[BI: W3yUeHWe U omnucaHue (PU3NUecKMX CBOWCTB 00Opa3I[OB BeIleCTB;
O3HaKOMJ/IeHHe C TIpuMepaMu (U3UUeCKUX U XUMUUeCKUX SIBJIEHUU; OIbIThI,
WUTIOCTPUPYIOLE TIDU3HAKU TPOTEKAHUSI XUMUUYECKUX peaklui; H3yueHUe
Crioco0OB  pa3fiefieHusi CMecell, MeTOJO0B OUMCTKH T[IOBapeHHOW COJIH;
nojiyueHue, cobvpaHue KUCI0OpPOJa U M3yueHHe ero CBOMCTB; IO/y4yeHue,
cobupaHue, pacrio3HaBaHWe U W3yuyeHWe CBOWCTB Bojopofa (ropeHue);
IIPUTOTOBJIEHWE PaCTBOPOB C OIpe/ie/IeHHOM MaCcCOBOU Jl07iel paCTBOPEHHOI0
BeIlleCTBa; UCC/e0BaHWe 00pa3lioB HeOPraHWYeCKUX BeLeCTB pa3IUYHbIX
K/IaCCOB; M3yuyeHHWe W3MEHEeHUsI OKpAaCKy pPacTBOPOB KUCJIOT U Le/0ued mpu
nobaBjieHUM WHJWKATOPOB (/lakMyca, MeTujopaHXa U (eHosdTanenHa);
u3yueHuve B3aumogenictBus okcuga Mmeau(Il) ¢ pacTBopoMm cepHOU KHCJIOTHI,
KUCJIOT C MeTajylaMd, C pacTBOPUMBIMU Y HEpacCTBOPUMBIMU OCHOBaHUSIMU;
Mo/TyueHrie HepaCTBOPUMbBIX OCHOBAHUM, BEITECHEHUE OJJHOTO MeTaJljia [pyTuM
13 pacTBOpa COJIY; pellleHre SKCIePUMEeHTa/IbHbIX 3a/jau no TeMe «OCHOBHbIE
K/IaCChl HEOPraHWYeCcKUuX COeJWHEeHW»; (OopMy/JHUpoBaTh 0000IeHus U
BBIBO/IbI 10 pe3y/ibTaTaM MPOBeEeHUs ONbITOB C BU3ya/JIbHOU OMOPOW;
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— Ha0J/TI0/]aTh ¥ OTIMCHIBAThH C OMOPOM Ha TIJIaH XUMHUYeCKHe SKCIIePUMEHTHI:
OTbIT, W/UIIOCTPUPYIOIIUM  3aKOH  COXpaHeHusi MacChl  (BO3MOXKHO
MCI0/Ib30BaHue BUleOMaTepyasoB); B3aUMO/EeNCTBUE BeleCTB C KUC/I0POJOM
Y yCJIOBYSI BOSHUKHOBEHUS U TIpeKpallleHus TopeHus (Toykapa); 03HaKOMJIeHUe
c oOpa3llaMyd OKCHZOB U OTHCaHWe UX CBOMCTB; KaueCTBEHHOe OrpefiesieHue
cofep)KaHusi ~ KWACAopoJa B Bo3Ayxe  (BO3MOXKHO  MCIOJb30BaHUe
BH/leOMaTepuasoB); O03HAaKOMJIeHWe C T[poliecCaMd pas3/ioKeHHsi BOJbI
9/IeKTPUUECKUM TOKOM U CHHTe3a BOJbl (BO3MOXKHO WCII0/Ib30BaHUe
BU/leOMaTepUaioB); B3auMO/IeUCTBUE BOZbI C MeTa/jlaMu (HaTpueM U / WU
Ka/ibllieM), KHUCJIOTHBIMM UM OCHOBHBIMU OKCHJAMM; B3auMO/IeiCTBUe
BOZIOPOZA@ C  OKCHJAaMU  MeTa/sioB  (BO3MOXKHO  HCIIOJIb30BaHUe
BU/IeOMaTepHUasoB); HUCCAe0OBaHUe OCOOEHHOCTe pacTBOpDEHUs BeIeCTB C
pa3/MUYHOM DPACTBOPUMOCTBIO; O3HAKOMJIeHHMe C o0pasiamMu MeTauVioB U
HEMeTal/IoB;

— TIPUBO/IUTH TPHUMeEphI MPUMEHeHUsI U3yUeHHbIX BellleCTB U MaTepuasioB B
ObITY, CeMbCKOM XO3SIHCTBEe, Ha MPOW3BO/ICTBE; HCIIO/Ib30BATh ITOTyUeHHBIE
XUMHUUeCKUe 3HaHWS B TPOLlecce BBITIOJNHEHUS yUeOHBIX 3aJjaHUM U PelleHus
MPAKTUUYECKUX 3a/lau B IMOBCEJHEBHOW >KWU3HU, TPeAYIIPEeXIeHus SBIeHUH,
HaHOCSALMX BpeJ, 3/10POBbIO Ue0BeKa U OKpYyKatollleld cpejie;

- TIPUMEHSITh C OMOpPOM Ha aJropuTM YyuyeOHbIX [JelCTBUM OCHOBHbIE
ecTeCTBeHHOHay4YHble MeTOZbl II03HaHWsA (B TOM uucC/ae HabmoaeHue,
H3MepeHHe, 3KCTIIepUMEHT, MO/le/TMPOBaHMe) [/ pellieHus1 yueOHBIX 3a/ay, B
MIPOBeJIeHUH YueOHBIX MCC/IeZIOBaHUN U TOATOTOBKE YyueOHBIX TIPOEKTOB C
MOMOILIbIO Te/1arora;

— co3/laBaTb C OMOpPOM Ha CIIpaBOUHBIM MaTepuas COOCTBEHHbIE
NMMCbMEHHbIe U YCTHble COOOIeHUs] 10 XUMUW, WCMOJb3Ys TTOHSATUIHBIN
anrapar HaykKu U 2—3 UCTOYHWKA MH(OpMal1H, COTIPOBOXK/IaTh BBICTYTI/IEHHE
rpe3eHTalien.

[TpegMeTHBIE pe3yabTaThl 10 UTOTaM BTOPOr0 roja W3yudeHHs yueOHOTO

rpesMeTa « XMMHUSI» JOJDKHBI OTPaKaTb CPOPMHUPOBAHHOCTh YMEHHUN:

- OpPHEHTUPOBATHCS B MOHATUSIX W OMEPUPOBaTh UMH Ha 0a30BOM YPOBHe:
XAMUUeCcKasi CBsA3b, ITOJIIpHAs U HemoJisipHas KOBajleHTHas CBSA3b, WOHHAas
CBA13b, MeTa//InyecKas CBs3b, KPUCTA/UIMUeCKas pelleTKa, MOH, KaTUOH, aHUOH,
9/IEKTPO/IUT Y HEed3JIeKTPOJIUT, 3JIeKTPOJUTHYeCKass [AUCCOLMALUs, peakLUuu
HMOHHOTO 0OMeHa, OKHUC/TUTeThbHO-BOCCTAHOBUTE/IbHbIE PeaKINU, OKUCTUTE/Th U
BOCCTaHOBUTE/b, OKHC/IEHWE W BOCCTAHOB/IeHWe, 0OpaTUMble U HeoOpaTUMbIe
peakliuM, CKOPOCTb XWMHWYECKOW peakluu, TM[pefeJbHO [OMyCTUMas
koHLeHTpauus (I11K), Koppo3usi MeTanioB, CljlaBbl, B TOM UKC/Ie B MpoLiecce
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BBITIOJTHEHUs] Y4eOHBIX 3aJjaHUM U TIpU paboTe C MCTOUHUKAMU XUMHUeCKOUH
MH(OpMaLuy;

COCTaBJSATb (POPMYJIbI  CJIOXKHBIX BEIeCTB H3yUEeHHBIX KJ/IacCOB C
WCTI0/Th30BaHHEeM Tab/MIIbl PACTBOPUMOCTH;

omnpefie/iAiTh CTeleHb OKUC/IEHUsI aTOMOB XUMHWUECKUX 3/1EMEHTOB B
COeJMHEHMSIX Pa3/IMUYHOTO COCTaBa C OTMOPOW Ha obOpa3sell; MPHUHAAJIEXHOCTh
BelLleCTB K OMpe/ieJIeHHOMY KJIacCy COeMHEHWH C OMOpOM Ha OrpejeeHus;
BU/Ibl XUMHWYECKOW CBSI3U (KOBaJleHTHOM, WOHHOW, MeTa/JINYeCKou) B
HEeOPraHWYeCKUX COeJUHEHUsX; 3aps/i HWOHA; XapakTep Cpelbl B BOJHBIX
pacTBOpax KUCJIOT U 111e/I0uel;

00BSCHATEL 00II[e 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB XUMHUYECKUX
3JIEMEHTOB U WX COeJUHEHWW B TipeJesiaX MajbIX MEepUOJIOB U TJIaBHBIX
MOATPYIIT C Y4YeTOM CTPOEHUS UX aTOMOB C HCIOJb30BaHUEM CXEMbI
V3MEHEeHUs PaJInyCOB XUMUUECKHX 3J7IEMEHTOB;

onpeieiATh U KIaCCU(MULIMPOBATh C MOMOLbI0 YUUTEJIS] U3yUeHHbIe TUTIbI
XUMUUECKUX peakluil (M0 U3MEeHEeHUI0 CTeleHeld OKUCIeHUs aTOMOB
XUMHUECKUX 3JIEMEHTOB, OOpaTUMOCTH DeakI[ui); OIpejieNsiTh W3yueHHbIe
THUIbl XUMAUECKUX peakLi;

ONMChIBaTh C OMOPOM Ha TlaH (pU3NYecKhe W XUMHUUYECKUe CBOUCTBA
MPOCTHIX BelllecTB, 00pa30BaHHBIX 3/IeMEHTAMU: YIJIepojl, KpeMHHM, a30T,
docdop, cepa, X/10p, HATPUM, KaJIU, MarHUW, KaJbLiuK, aTFOMAHUH, Keje30;

ONMCHIBaTh C OMOPOW Ha MJIaH XWUMUYECKHWe CBOMCTBA CJIOXKHBIX BEIeCTB
(M X pacTBOPOB): aMMMaka, XJIODOBOJOPOJA, CEPOBOAOPOJA, OKCHUJOB U
rupokcyuaoB Meta/ioB I-ITA rpynm, okcuzaa M TMIPOKCHAA aTtOMUHUS,
okcuga v rugpokcuga meau(Il), okcuga v ruApoKcua UHKA, OKCU0B XKeje3a
u rugpokcuoB (II u III), okcugos yraepoga(ll u IV), okcrupa kpemuaus(IV),
okcuzoB a3zota u dochopa(lll u V), cepHUCTOM, CepHON a30THUCTOM, a30THOM,
dbochopHOM, YyrombHOM, KDEMHUEBOM KUC/IOT U UX CPeJHUX COJIeM, a TakKe
I'UPOKapOOHATOB, TIOATBEP>K/ast 3TO OIHCaHKe TIPUMepaMH MOJIEKYJIIPHBIX 1
VMOHHBIX ypaBHEHUU COOTBETCTBYIOIIUX XUMHUECKUX peakium
rpeJiBapyUTe/IbHO UEeHTU(PULMPOBATh BellleCcTBa MoJ, PYKOBOACTBOM YUUTeJIs;

TIPOrHO3UPOBAaTh CBONCTBA BEIIeCTB Ha OCHOBe OOIUX XUMHUECKUX
CBOMCTB M3YU€HHbIX KJ/IaCCOB/TPYIIN BeLeCTB, K KOTOPbIM OHU OTHOCSITCSI C
OMOpOM Ha CIPaBOYHYI0 UH(POPMaLHIO;

COCTaBJ/IATb C OIOPOM Ha ajArOpuUTM YyueOHbIX [eWCTBUM ypaBHEHUS
3JIEKTPOJINTUUECKON [AUCCOLMALMA KUC/IOT, OCHOBAaHWUW W COJIeW; TMOJIHbIE U
COKpaIllleHHble ypaBHEHHsI peaki[iii MOHHOTO 0OMeHa; COCTaB/ISTh YpaBHEHUS
OKHCJIUTE/IbHO-BOCCTAHOBUTE/IBHBIX peakl[Md W pacKpbiBaTb WX CYILIHOCTb,
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WCITI0JIb3YS /IJIs1 9TOTO 3/IeKTPOHHbBIN OanaHc;

MIPOBO/INTL C OIOPOM Ha AaJTOPUTM Y4eOHBIX AEeMCTBUM pacueThbl TI0
ypaBHEHHUSIM XUMHUUEeCKUX peaki[iii: KormuecTBa, 00bemMa, MacChl BelljecTBa 1o
M3BECTHOMY KOJIMUeCTBY, 00beMy, Macce peareHTOB WM MPOIyKTOB peaKLvy;

C/le/oBaTh TMpaBU/IaM T0/b30BaHUsS XMMUUECKOM MOCyIol, peakTUBaMu 1
naboparopHelM  00OpyZOBaHHEM, a Takke TIpaBWIaM oOOpaljeHus: C
Bell[eCTBAaMU B  COOTBETCTBUM C MHCTPYKLMSIMHU TI0  BBITIOJTHEHUIO
nabopaTOpPHBIX XUMUYECKHX 3KCTIePUMEHTOB;

MPUMEHSTh ~ KaueCTBeHHble  peaklMW [I/I1  pacrlo3HaBaHUS  MIpU
BBITIOJTHEHUU 3a/laHUH WK 1ab0paTOPHBIX OMBITOB: X/IOPH/-, OPOMH/I-, HOJU/I-
, cynbdaT-, KapboHaT-, CHUIMKaT-, (ocdaT-aHUOHBI, THAPOKCHU/I-UOHBI,
KaTHOHbl aMMOHHS, MarHus, KajbllUsi, aalOMUHUS, Kene3a(2+) u (3+),
Meau(2+), 1[UHKa, TPUCYTCTBYIOIIME B BOJJHBIX PAacTBOpPax C UCIO/b30BaHUEM
TabmMIbl «KauecTBeHHbIE peaKI[MH Ha KAaTUOHBI U aHUOHbBI»;

TJIAaHAPOBaTh M TIPOBOAUTH XHUMHUUECKHEe SKCIepHMEHThbl C IIOMOII[bIO
nejiarora, W/UTIOCTPUPYIOI[Me TIpU3HaKU TIPOTeKaHUs peakiuii HOHHOT0
oOMeHa; ompe/ieiITh XapaKTep Cpe/ibl B pacTBOpax KWUC/JIOT W OCHOBAaHUMW C
TOMOII[bI0 WH/IUKATOPOB; pelllaTh 3KCIepUMeHTa/llbHble 3aJjaud T0 TeMe
«DJIeKTPOJIUTHUECKAsT ~ JUCCOLMAI[Us»; M3yuaTh XUMWUYECKHe CBOMCTBA
pPacTBOPOB COJISHOW M CEpHON KHWCJ/OT; TOayuyaTh, cOOMpaTh, pacrio3HaBaTh
aMMUaK, yIJIeKUC/IbIN Ta3 U U3ydyaTh UX CBOWMCTBA; UCC/Ie0BaTh aM(oTepHbie
CBOMCTBA THUAPOKCU/IOB a/JIOMUHUSI U 1[MHKA; pelllaTb 3KCIepuMeHTabHbie
33/laud 1o TeMaM «BaxkHellve HeMeTa/sibl W UX COeAUHEHUS» U
«BaxkHellilivie MeTas/uibl U UX COeIUHeHUsi», (hOpMyaupoBaTh 00001eHUs U
BLIBO/IbI TIO pe3y/ibTaTaM IPOBe/leHHsI OTTBITOB C MOMOIIIbIO Te/larora;

HabJ/TI0/]aTh 1 OTIMCHIBAThH C OTMOPOM Ha TIJIaH XUMHUYeCKHe SKCIIePUMEHTHI:
OTIbIThI, WITOCTPUPYIOLLIEe (pU3nUeCcKre U XUMUUeCcKre CBOMCTBA rajloreHoB U
UX  coelHeHWM  (BO3MOXXHO  MCIIO/b30BaHMEe  BH/IeOMAaTepUasioB);
O3HAaKOMJIEHHEe C o0pa3aMu XJI0pHU0B (TasloreHWI0B); O3HAKOMJIEHHE C
MO/Ie/IIMU KPUCTA/JTMUeCKUX PellleTOK HeOpraHUueCKuX BelllecTB: MeTaslioB U
HeMeTa/UI0B (rpadura, ¢ysuiepeHa M aiMasa), CA0KHBIX BeIeCTB (X/j0puza
HaTpUsi); OMbBITHI, W/UTFOCTPUPYIOIIUE 3aBUCUMOCTh CKOPOCTH XWMHYeCKOM
peakiud  OT  BO3/JENCTBUS  pa3/MuyHbIX  (DAKTOPOB;  HCC/Ae[0BaHUE
3/IeKTPOITPOBOJJHOCTU  PacTBOPOB  BeIIeCTB; OMbBITHI, WIIOCTPUPYIOILIVe
TpoliecC AUCCOLMALIMU KUCJIOT, 11jesioueit U cosieli (BO3MOXKHO MCIIOJIb30BaHUe
BH/IEOMaTepUaiioB); O3HaKOMJieHHMe C oOpasilaMyd MeTalJioB W CIIJIaBOB;
M3yuyeHue pe3y/ibTaTOB KOPPO3UU MeTa/l/IOB, B3aUMO/IeNCTBYSL OKCH/IAa Ka/lbLIvs
C BOJIOH, Tmpoljecca ropeHus eje3a B KUCI0po/ie (BO3MOXKHO UCIO/Ib30BaHUe
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BU/IEOMATEePUAIOB); OIBIThl, W/IKOCTPUPYIOL[HME TIPUMEPbl OKUCIUTEeTbHO-
BOCCTAaHOBUTE/BbHBIX DeakLUii; 03HaKoMyeHHWe C oOpasLamMu cephbl, a30Ta,
dbochopa ¥ HUX COeAUHEHUSIMH; B3aUMOJEUCTBHE KOHLEHTPHPOBAHHOMU
A30THOM KMC/IOTBI C Me[Ibl0; M3yueHue MoZesied KPUCTA/TMYeCKUX pelieToK
ajMasa, rpagura, MOJIeKy/bl (ysulepeHa, MeTaloB, XJIOpuja HaTpus;
O3HAaKOMJIEHWe C TIpOLIeCcCOM  afcopOLuM  pacTBOPEHHBIX  BeIeCTB
aKTUBMPDOBAaHHbIM YI/JieM W YCTPOWCTBOM TIPOTHMBOra3a; O03HAKOMJ/EHHEe C
obpa3rjaMu  yoOpeHUN W TIPOAYKIMM CUMKATHOW TIPOMBIIIIEHHOCTH;
MpOLeCC OKpallIMBaHUs TiJlaMeHU KaTUOHAaMU METaJl/IOB;

WCIO/Ib30BaTh XMMHUUECKHEe SKCIEepUMEHThl KakK [/l TOJTBep K[ eHUs
M3yuaeMbIX 3aKOHOMEDHOCTeM W CBOMCTB BeLIeCTB, TaK U [Jjis1 TPOBEPKU
MpeArnoyioKeHWd UM TPOTHO30B; [JIAHUPOBAaTh  TPOBEJleHHWe  OMbITOB,
dbopmynupoBath 00001jeHMss W BBIBO/IbI 0 pe3y/bTaTaM TIPOBe/leHus
5KCIIepUMEHTa C OMOLBIO T1e/jarora;

TIPUMEHSITh C OMOpPOM Ha aJropuT™M YyueOHbIX [JelCTBUM OCHOBHbIE
ornepaluu MbICUTeTbHON [1eITeJIbHOCTU [Jisi U3YUeHUs] CBOWCTB BelLeCTB U
XUMUUECKUX peaklui; MpUeMbl eCTeCTBEHHOHAyYHOTO MeTOo/a TO3HaHus (B
TOM uuc/ie Hab/oJeHue, M3MepeHHe, 5KCIePUMEHT, MOJieMpOBaHUe) s
pellieHUs1 yueOHBIX 3afiau, B TIPOBEJEHWH YueOHBIX WCCAeOBaHUN U
TIO/ITOTOBKE yueOHBIX MPOEKTOB C TTIOMOIIBIO TIe/larora;

WCIO/b30BaTh  TIOJIyUYE€HHble XUMHUECKHMe 3HaHUsI B  pas3/IMuHbIX
CUTyal[UsiX: TpPUMEeHeHWe W3yUeHHBIX BEIeCTB W MaTepuajoB B OBITY,
CeJIbCKOM XO03sIMCTBe, Ha TIPOM3BO/ICTBE; MPUMeHEeHHe MPOAYKTOB repepaboTKu
MPUPO/IHBIX WCTOYHUKOB YTJIeBOJOPOJOB (YyroJib, NPUPOJHBIN ra3, He(Th) B
ObITY ¥ TIPOMBIIIJIEHHOCTH; IMTOHUMaHWe BpeJa (OMacHOCTH) BO3/eHCTBUS Ha
ye/IOBeKa OIpe/ie/IeHHBIX BeIeCTB, a TakKke CII0COO0B yMeHbBIeHUs |
NpeAoTBPAIlleHUsI UX BPeJHOTO BO3/IeMCTBUS; MOHUMaHWe 3HAaYeHUsl >KUPOB,
0enKoB, yr7eBOZOB AJisi OpraHru3Ma ueioBekKa;

OCYIIIeCTBJISITh C OTIOPOM Ha aNrOPUTM yUeOHBIX AeMCTBUM MOUCK U 0TOOD
XUMHUeCKOH WH(opMaiuy, HeoOXoJuMOW [Jjisi CO3[aHWs TMHUCbMEHHBIX U
YCTHBIX COOOITIeHH, FPAMOTHO UCITO/Ib3Ysl B HUX IMOHATUHHBIN arrapar HayKu
W WIUTIOCTPAaTUBHBIM MarepHas; TyO/IMUHO TIPe/ICTaB/IsATh TOTyUYeHHbIe
pe3y/bTaThbl SKCIIepUMeHTaTbHOM W/W/TA TeOPeTUUYEeCKOU J1eATe/IbHOCTH.
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IIOYPOYHOE IVIAHNPOBAHUE

8 KJ/TACC
Ko/muectBo <
No OneKTpoHHbIe IU(poBbIe BocniuraTenbHbIN
Tema ypoka 4acoB
n/n oOpa3oBaTe/IbHBIE PecypChI MOAY/Ib
Bcero
Pa3zpen 1. IleppoHavyaibHbIe XUMHUYECKHE TIOHATUSA
1 IIpeamet xuMuu. Poib XUMUU B )KU3HU 1 bubmioteka LIOK Y CTAHOB/ICHME
yeJioBeKa. Tesa v BellleCcTBa https://m.edsoo.ru/ff0d210c JIOBEDHTE/EHBIX
bubnmortek K i
2 [ToHATHE O MeTO/aX MO3HAHKS B XUMUHU 1 Gmotexa O OTHOMIEHMHI MEAY
https://m.edsoo.ru/ff0d227e T1eJar OruueCK1uM
I[MpakTrueckast pabota Ne 1 «ITpaBuia paboTsr paboTHUKOM H ero
) bubmmoreka [IOK e ——
3 B /1abopaTopuu ¥ MPUEMBI 0OpalLieHuns C 1 httos:/mod f0d23d yHarom ’
s://m.edsoo.ru C
1a6opaTopHEIM 060PY0BaHEM» b croco6CTEyrompux
TMO3UTUBHOMY
4 Yucrele BeljecTBa ¥ cMecu. Criocobsl 1 Bbubnuoreka LIOK BOCTIPHATHIO
pasgiesieHus: CMecen https://m.edsoo.ru/ff0d26ca 0By YaroLUAMHCS
[TpakTryeckast pabora Ne 2 «Pa3zenenuve TpeGOBaHuUIA U MPOCHD
. . bubmioteka LIOK
5 cMmecel (Ha mprMepe OYMCTKU IT0BapeHHOM 1 httos://m.ed 04288 Hefiarorn4eckoro
comm)» Ups://m.edsoo.ru s pabOTHHMKa, TPHBJ/IEYeHNIO
HUX BHUMAHHUA K
6 ATOMBI ¥ MOJIEKYJIbI 1 Bubnmorexa [IOK o0cy>K/1aeMoii Ha YpoKe
Y https://m.edsoo.ru/ff0d2a6c¢c YA P
vHbopMaIm,
7 XyMUyeckue 3/1eMeHTbl. 3HaKU (CUMBOJIBI) 1 bubmioteka LIOK AKTUBH3ALIAN HX
XHUMHUYECKHX 3/IeMeHTOB https://m.edsoo.ru/ff0d2be8 O3HABATe/TLHOM
8 IIpocThle U C/10KHBIE BelllecTBa 1 Bubmorexa [IOK AOTETbHOTTIE
P - https://m.edsoo.ru/ff0d2a6¢ [o6yxnenue
9 ATOMHO-MOJIEKY/IIPHOE yYeHHe 1 bubmioreka LIOK OBYSIOUXC COBMOAATE
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https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BeILeCTB.
10 Xumuueckasi popmya. BaneHTHOCTb aTOMOB 1
XUMUYECKUX 371eMEeHTOB

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0d2eae

1 OTHOCUTeNbHasE aTOMHas Macca. 1 bubmioteka LIOK
OTHOCHUTe/IbHAs MOJIeKYJ/IIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBast [0/11 XUMHAUYeCKOro 3/1eMeHTa B 1 bubmioteka LIOK
COeIMHeHUU https://m.edsoo.ru/ff0d350c
13 KosmnuectBo Beljectsa. Mosib. MosisspHast 1 Bbubmmoreka IIOK
macca https://m.edsoo.ru/ff0d5230
14 dusnueckue U XUMUUeCKUe sIBIeHU. 1 bubmioteka LIOK
XuUMHUUecKas peakLys https://m.edsoo.ru/ff0d37fa
15 ITpu3Haku U yC10BUsA NIPOTEKaHUSA 1 bubmioteka LIOK
XUMHUUYECKUX peakLui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPaHeHHs MacChl BelljeCTB. 1 Bbubnuoreka LIOK
XHUMHUUeCKre ypaBHeHUst https://m.edsoo.ru/ff0d3b88
17 Brruvcienusi KonmmuyecTBa, MacChl BeI[eCTBa Mo 1 Bbubmmoreka IIOK
YPaBHEHUSIM XUMHUUYECKUX PeakLun https://m.edsoo.ru/ff0d5708
Knaccudukanys XuMHUUeCKUX peakLiin
pukany peardi bubmioteka LIOK
18 (coemvHeHus, pa3/ioXKeHUs], 3aMelLLeHus, 1

obMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — yUéHBIN-
19 sHIMKAoneArCT. O000IIeHre 1 1
cucTeMaTtr3alus 3HaHUM

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0d40c4

KonrpospHast pabota Nel o Teme «BerjectBa
Y XUMUYeCcKue peakLiun»

20

bubmmoreka IIOK
https://m.edsoo.ru/ff0d4290

Ha YpOKe OOIIeNpUHSIThIe
HODMBI TIOBe/IeHUs],
TpaBu/ia OOIeHNs CO
CTapIIMMH
(e jaroruuecKUMmu
paboTHUKAMM)
Y CBePCTHUKAMHU
(oOyuarormumucs),
TIPUHIIUIIET yueOHOM
JVICLIUTITAHBI
¥ CaMOOpraHu3alyy;
[IpuBneuenune
BHUMaHMUsI 00yYarOLXCS
K [JeHHOCTHOMY acCIeKTy
M3y4yaeMbIX Ha YPOKax
SIBJIEHU, OpraHU3aLsi UX
paboThI ¢ Mo/TyyaeMou Ha
YPOKe COLIMa/TbHO
3HauUMMOM MH(pOpMaIei
— MHUL[IMPOBAHKeE ee
00Cyx/1eHu,
BBICKA3bIBaHHS
00yJaroIMMHUCS CBOETO
MHEeHWs TI0 ee T0BOJY,
BbIpPabOTKU CBOETO K Hel
OTHOILIEHHS];

Pa3pen 2. BaxxHenue npe/jcraBuTe/ 11 HEOPraHMYeCKHX BelleCTB
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Bo3gyx — cmech rasos. Cocras Bo3zyxa.

21 Kucnopo, 3JIEMEHT Y IIPOCTOe BEIeCTBO Bubmmorexa [JOK
POA P U—I ) https://m.edsoo.ru/ff0d448e
O30H
du3UecKre ¥ XMMUUeCKHe CBOMCTBA
22 KUOI0po/ia (peakLy OKHC/IeHUs], TOpeHue) Bubmaorexa [TOK
poaa (peaxty » TP ) https://m.edsoo.ru/ff0d4614
ITonsiTrie 06 OKcHaax
Croco0bI IoTyueHust KUC/I0pPo/ia B
23 nabopaTopuu Zlqn OMBILLIJIEHIII){(')HCTI/I Brbmorexa [TOK
patop P ) https://m.edsoo.ru/ff0d497a
IIpumeHeHue KUc10poja
TeryioBoi 3¢ eKT XMMHUUeCKOUN peakIiy,
24 MOHSATHE O Tc(la)q)MongquCKOM paBII;jHI/II/I Brbmorexa [TOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHZOTePMUUECKUX PeaKLUsIxX
TormBo (HedTh, yroabL U MeTaH).
25 3ar HSHEI—EI/qu;OB yxa CII0COOBI ()ero Burbmoreka LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
rpe/IoTBPAll[eHuUs
I[TpakTrueckast pabota Ne 3 o Teme
26 «ITonyueHnue u cobrpaHue KUCI0pOaa Bubnmorexa [OK
Y . P poaa, https://m.edsoo.ru/ff0d4ae2
v3yJeHue ero CBOUCTB»
57 Bogopos — 3/1emMeHT 1 IpOCTOoe BelLeCTBO. bubmmoreka IIOK
HaxosxzeHue B ripupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUYeCKHe CBOMCTBA bubmioteka LIOK
Bogopoza. [IpumeHenue Bomopoza https://m.edsoo.ru/ff0d4dd0
Bbubmmoreka IIOK
29 IToHsiTHE O KHMCIOTaX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 CriocoObI 1oJTyueHHst BOZIOPO/ia B bubmmoreka IIOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 I[TpakTrueckast pabota Ne 4 o Teme bubmioteka LIOK

Nuanuvposanue u
TOZ/Iep>KKa
HCC/IeI0BATe/TbCKOM
JlesITeIbHOCTH
00yyJaroIuxcs B paMKax
peanu3alnyi UMH
WHBUYa/TBbHBIX U
TPYTITIOBBIX
WCCTIeZI0BaTeTbCKIX
MIPOEKTOB, UTO JaCT
o0yyJaronumMcs
BO3MO>KHOCTb
npuoOpeCcTy HaBBIK
CaMOCTOSITeTbHOTO
pellieHus TeOPeTHIeCKOM
Mpo0/ieMbl, HABBIK
reHeprpOBaHus U
odopmiieHus
COOCTBEHHBIX UIeH,
HaBbIK YBaKUTEJTBHOTO
OTHOILIEHHS K UY>KUM
uaesm, 0popMIeHHBIM B
paboTax Apyrux
HCC/ieloBaTe e, HaBbIK
ny6MYHOTO
BBICTYTUIEHUSI TIepe|
ayTUTOpUeH,
apryMeHTHUPOBaHUS U
OTCTaWBaHUsI CBOeH
TOYKU 3PEHWS.
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«[TonmyueHue u cobupaHue BoJOPOAa,
H3yueHre ero CBOMCTB»

https://m.edsoo.ru/ff0d4{f42

bubmmoreka [IOK
32 MosipHbIi 00BEM ra30B. 3aKOH ABOraipo
P AP https://m.edsoo.ru/ff0d542e
BhruriciieHnst 00b€Ma, KOTMUeCTBa BeIllecTBa
33 rasa o ero U3BeCTHOMY KO/JIUUeCTB Bubmmorexa [JOK
. y y https://m.edsoo.ru/ff0d55a0
BeIIleCTBa WK 00BEMY
BbruncieHusi 00bEMOB Ta30B TI0 YpaBHEHUIO
34 eaKILIMM Ha OCHOBE 3aKOHA 00BEMHBIX Bubmoreka LIOK
peaxn . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI ra30B
. bubmioteka LIOK
35 ®du3nyecKre U XuMrUuYecKre CBOUCTBA BO/bI
https://m.edsoo.ru/ff0d587a
bubmmoreka [IOK
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpax
A P https://m.edsoo.ru/ff0d59e2
Bopa Kak pactBoputenb. HacklljeHHbIe 1
37 Helfacm epHHbIe paCTBo bl MaISiOBaH 0151 Bubmmorexa [OK
U—I P PbL. A https://m.edsoo.ru/ff0d5b40
BellleCTBa B pacTBOpe
I[TpakTrueckast pabota Ne 5 o Teme
38 «IIpuroroBieHre pacTBOPOB C OmIpee/1EéHHOMN Burbmoreka LIOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM Zl0Jiel PaCTBOPEHHOTO BellleCTBa»
KontpospHast pabota Ne2 1o Teme bubmioteka LIOK
39
«Kucnopoza. Bopopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupbl: cocTaB, KiaccubuyKalys, bubmmoreka [IOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TosyueHre U XUMUYeCKHe CBOMCTBA
Bbubmmoreka IIOK
41 KHC/IOTHBIX, OCHOBHBIX M aM()OTepHbIX

OKCH/JIOB

https://m.edsoo.ru/ff0d664e

[IprimeHeHre Ha ypoke
TPYIINOBOM paboThI UMK
paboThI B Mapax,
KOTOpBIe yuaT
00yyJarIuxcs
KOMaH/JHOU paboTe u
B3aUMOJIEMCTBHIO C

IpyruMu
00y4JaroIUMKCs.

Hcnosnb3oBanue
BOCITUTaTeTbHBIX
BO3MOXKHOCTeMN
CO/Iep>KaHusl yuebHOro
rpeiMeTa uepe3 noioop
COOTBETCTBYHOLINX
TEKCTOB JIJIsI UTeHHs],
3a71a4 /1Sl peLieHvs,
MPOO/IEMHBIX CUTYaI|H
I 00CYXKIIeHUS B
KJ1acce.
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42 OcHoBaHuUs: COCTaB, K1acCUhUKaLys, Bbubmmoreka [IOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TosyueHye U XUMHUYeCKHe CBOMCTBA bubmioteka LIOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, kiaccuduKkaiys, bubmmoreka IIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0dfee2
. bubmioteka LIOK
45 [TonyueHue 1 XuMHUUYeCKHe CBOWCTBA KUCIOT
https://m.edsoo.ru/ff0dfee2
46 Cosu (cpeiHUEe): HOMEHK/IATypa, CII0COObI Bbubmmoreka IIOK
MOTy4YeHusl, XUMUUeCKre CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckast pabota Ne 6. Perienue
47 SKCIIepUMEeHTa/IbHbIX 3a/iau 110 TemMe Bbubnuoreka LIOK
«OCHOBHBI€ KJ/IaCChl HeOpraHUYeCcKux https://m.edsoo.ru/00ad9b7c
COeIMHEeHUI»
48 ['eHeTHuecKas CBSI3b MeXK/Y KJjlacCamu bubmmoreka IIOK
HeOpraHUuYeCKUx CoeJUHeHUU https://m.edsoo.ru/00ad9a50
. bubmioteka LIOK
49 O06o01TIeHMe U cucTeMaTH3alus 3HAaHUN 1
https://m.edsoo.ru/00ad9cb2
=0 KonTpospHast pabota Ne3 o Teme "OcHOBHBIe bubmioteka LIOK

KJIaCChl HEOPTaHWYEeCKUX COeIMHeHUN"

https://m.edsoo.ru/00ad9ela

Paspgen 3. Ilepuoanueckuii 3aKoH u Ilepuoguueckas cucremMa xumnueckux 371eMeHToB [I. 1. MenpeneeBa. CTpoeHue aToOMOB.

XumMnuueckasn cBfizb. OKHC/IUTEIbHO-BOCCTAaHOBHTE/TbHbIE pPeaKIuu

[TepBbie MOMBITKY KIaCCU(PUKAL[UU

bubmmoreka [IOK
51 XUMUYeCKUX 371eMeHTOoB. [IoHATHe o rpynnax
https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3/IeMeHTOB
5o [Tepuoanueckuii 3akoH U [lepuoanueckas Bbubmmoreka IIOK

CUCTeMa XMMHUYeCKUX 371eMeHToB [I. 1.

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

[IpuBneuenne
BHUMaHUs
00yJarnuxcs K
L|eHHOCTHOMY acIIeKTy
M3y4yaeMbIX Ha YPOKax
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MenpeneeBa

53 ITepuobl, TPyIIbI, IOATPYIIILI Eutmaorexa HOK
PUOADL TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX si7iep. bubmmoreka [IOK
N3oTomns! https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/I0UEK aTOMOB
55 sneMeHTOB [lepuognueckoi cucremer 1. U Bubmaorexa [IOK
pHOA o https://m.edsoo.ru/00ada6bc
MenpeneeBa
XapakTeprucTHKa XUMUUECKOT0 3/IeMeHTa 0
. bubmioteka LIOK
56 ero rnoJsioxkeHuro B [leprogrueckoiut cucreme
https://m.edsoo.ru/00ada824
. . MenpeneeBa
3nauenue [leprogrueckoro 3akoHa Jjist
57 a3BUTUA HayKU U NpakTUKU. [1. Bubmorexa [IOK
P y B P . v https://m.edsoo.ru/00ada96e
MeHjeneeB — yuéHbll, eAaror ¥ rpakJaHuH
=8 OJIeKTPOOTPULIATE/IbBHOCTb aTOMOB bubmmoreka IIOK
XHUMHUYECKHX 3/1eMeHTOB https://m.edsoo.ru/00adaab8
b K
59 WNoHHast xuMnueckasi CBsI3b nb/morexa [0
https://m.edsoo.ru/00adac34
60 KoBaneHTHast noisipHasi XuMHUeCKasi CBSI3b Brbmoreka LIOK
P https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
61 KoBasieHTHas Hero/sipHast XUMU4YecKasi CBA3b
https://m.edsoo.ru/00adaab9
bubnuoTtek K
62 CreneHb OKHUCIE€HUSI Gmorexa LIO
https://m.edsoo.ru/00adae28
63 OKuC/IUTe/TbHO-BOCCTaHOBUTE/IbHEIE peaKLIMH Brbmorexa [OK
peaxn https://m.edsoo.ru/00adb076
64 Oxucmureny ¥ BOCCTAaHOBUTEIN bubmioreka LIOK

SIBJIEHUH, OpTraHu3arys
UX paboThI C
T0J/Ty4aeMoi Ha YpOKe
COIMA/IbHO 3HAYMMOM
nHbopMarmen —
VHUL[MMPOBAHKE ee
o0Ccyx/1eHus,
BBICKA3bIBaHUS
00yJaroIUMHUCS CBOETO
MHEeHWUS TI0 ee T0BOJY,
BbIPAaOOTKU CBOETO K Hel
OTHOILIEeHNS];
Nuannuuposanuve u
TOZ/Iep>KKa
HCC/IeI0BATe/TbCKOM
JlesTeIbHOCTH
00yyJaroIuxcs B paMKax
peanu3alnyu UMH
WH/MBUYa/TbHBIX U
TPYTITIOBBIX
WCCTIeZI0BaTeTbCKIX
MPOEKTOB, UTO JaCT
o0yyJaronmmMcs
BO3MO>KHOCTb
npuoOpeCcTy HaBbIK
CaMOCTOSITeTbHOTO
pellieHus TeOPeTHUeCKOM
Mpo0/ieMbI, HABBIK
reHeprpOBaHus U
odopmiieHus
COOCTBEHHBIX UIeH,
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https://m.edsoo.ru/00adb076

HABBIK YBAXKUTEJ/IbLHOT'O

65 KonTposbHas pabota Ne4 ro Teme «CTpoeHue 1 Bubmoreka IIOK OTHOLLEHMS K Hy>KIM

aToMa. XMUUeCKas CBSI3b» https://m.edsoo.ru/00adb486 H7iesM, O(OPM/IeHHBIM B
° 606 paborax Apyrux

66 PesepaHbiit ypok. ObobIerMe 1 1 Bubmiorexa LJOK vccejoBaresniel, HaBbIK
CcrCTeMaTH3al[ysl 3HaHUN https://m.edsoo.ru/00adb33c My B/HIHOr0

67 Pe3sepBHbIil ypok. O6061IeHHEe U 1 Bbubmmoreka IIOK BBICTYIJICHUS TIepes
CcrCTeMaTH3al[ysl 3HaHUN https://m.edsoo.ru/00ad9cb2 ayJUTOpHei,

dPryMeHTUPOBaHUA U

68 Pe3epBHbIii ypok. O000IIeHe 1 1 Bubmoreka LIOK OTCTauBaHUs CBOEH

CcrCTeMaTH3al[ysl 3HaHUN https://m.edsoo.ru/ff0d61c6 TOYKH 3pEHMS.
OBILIEE KOJIMYECTBO YACOB I10 [TPOPAMME 68
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9 KITACC

OneKTpoHHbIe IU(poBbIe

BocniuraTenbHbIA MOAYJ/Ib

Ne i/ Tema ypoka KonnuecTBo
oOpa3oBaTe/IbHBIE PeCcypChI
4acoB
Pa3pen 1. BenjecTtBo 1 xXuMH4yecKue peaknuu
[Tepuoauueckuii 3akoH. [Tepuogruueckas YcraHoBieHre OBepUTE/IbHBIX
Bbubmmoreka LIOK N
1 CrCTeMa XUMUYeCKUX 3y1emeHToB [. U. 1 OTHOLLIEHUN MeXIYy
https://m.edsoo.ru/00adb59e
MengpeneeBa Tre/larorMueckuM paboTHUKOM
) Knaccudukaiysi 1 HOMeHK/IaTypa 1 Bbubmmoreka LIOK Y ero 00yyaroImyMHucs,
HeOpraHMuyeCKHXx BellleCTB https://m.edsoo.ru/00adb7e2 CrOCOGCTBYOLIHX
o MO3UTUBHOM
3 Knaccudukariys XuMUueCcKUx peakiyi 1 Bbubmmoreka IIOK 23 oMy BOCHPEIHTH}O .
10 pa3/IMUHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0 ODYHAIOIIMMHCA TPEDOBAHMH 1
- MIPOCK0 Tearoruyeckoro
[ToHsiITE O CKOPOCTH XUMHUUECKOU
Bubmoteka IJOK pabOTHMKA, TPUBJIEUEHUIO X
4 peakiuu. [IoHATHE O TOMOI'€HHBIX U 1 o
https://m.edsoo.ru/00adbe9a BHMMaHUS K 00Cy’KlaeMoii Ha
reTepOreHHbIX PeakLUsX
ypoke uHdopMaluu,
Teopus 3/1€KTPOTUTUUECKOU
5 I/IC(IZ)O ua I/II/IpCI/IJII:HbIe 1 cy1abble 1 Bubmaorexa [TOK . I/D‘('
A HHatui. https://m.edsoo.ru/00adcd68 TI03HaBATE/TbHOM
SJIEKTPOJITEI JlesATe/IbHOCTH;
6 VloHHbIE ypaBHEHHUs peakLUi 1 Bubmaorexa [TOK
P peaxn https://m.edsoo.ru/00add448
Bbubmmoreka IIOK
7 O6o0meHne 1 cucTeMaTU3anys 3HaHUH 1
U—I H https://m.edsoo.ru/00addd12
8 [TpakTrueckast pabota Ne 1. «Pemerue 1 bubmioteka LIOK
3KCIIepMMEeHTaJ/IbHbIX 3a1au» https://m.edsoo.ru/00addbfa
KonTpospHast pabota Ne2 o Teme
bubmmoreka IIOK
9 «ONeKTPOoIMTAYeCKast JUCCOLUALs. 1

XUMHuecKre peakijiy B pacTBOpax»

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

25




Pa3pgen 2. HemeTa/utibl M UX COeAUHEHMS

OO0rm1ast xapaKTepUCTHKA ra/loreHOB.
10 XyMHUUeCKre CBOMCTBA Ha TIpUMepe
Xjiopa

Bbubmmoreka LIOK
https://m.edsoo.ru/00addfe?

AnyoTponHbie MoU(bUKALIUN CePHI.
11 Haxo>xgeHue cepsl U eé coeIMHEHUN B
npupoje. XuMHU4YeCcKre CBOWCTBA Cepbl

bubmmoreka LIOK
https://m.edsoo.ru/00ade64a

CepoBojiopo/i, cTpoeHue, huznueckre u

Bbubmmoreka IIOK

12
XUMHUYECKHe CBOHCTBA https://m.edsoo.ru/00ade802
Okcugp! cepel. CepHast KUC/IOTA,
. bubmioteka LIOK
13 ¢busnyeckre U XMMHUECKHe CBOMCTBA,
https://m.edsoo.ru/00adea28
TIpUMeHeHNe
OO0r11ast XxapaKTepyUCTHKa 371eMeHTOB VA-
14 rpymnmsl. A30T, paclipoCTpaHeHue B bubmioreka LIOK
npupoge, hpusnyeckre 1 XUMUUeCcKue https://m.edsoo.ru/00adeea6
CBOMCTBa
15 AMMMaK, ero ¢pusnueckre U XuMA4YeckKue bubmioteka LIOK
CBOMCTBA, NOJIy4YeHre U [IPUMeHeHne https://m.edsoo.ru/00adf004
I[TpakTrueckast pabota Ne 3 o Teme
16 «IlomyueHre aMMHaka, U3yueHue ero Bubmorexa LIOK
. y 1B https://m.edsoo.ru/00adf180
CBOMCTB»
17 A30THasi KUC/IOTa, eé (usnueckue 1 bubmmoreka IIOK

XUMUUYECKUe CBOUCTBA

https://m.edsoo.ru/00adf306

®ocdop. Okcup dhocdopa (V) u
18 dbocdopHas KucnoTa, pusnueckue u
XUMUYECKHe CBOMCTBA, MOyueHre

bubmmoreka IIOK
https://m.edsoo.ru/00adf68a

19 Yrnepog, pacripocTpaHeHve B IpUpoJe,

Bbubmmoreka LIOK

[TpuBneueHre BHUMaHUS
00yuaromuxcs K 1IeHHOCTHOMY
acIieKTy U3y4aeMbIX Ha yPOKax
SIBJIEHUH, OpraHU3aLUs UX
paboTHI € TOTy4aeMoi Ha
YPOKe COLIMaIbHO 3HAaYMMOM
vHopmalyei —
VHUL[UMPOBaHMeE ee
00CyX/1eHus1, BbICKa3bIBAHUS
00yUaroIMHUCS CBOETO
MHEeHWUsI T10 ee TI0BOJTY,
BbIPaOOTKHU CBOETO K Hel
OTHOIIIEHHUST;

VHnIrpoBaHue U MojepKKa
HCCJie/IoBaTeMbCKOM
JiesITeIbHOCTH 00YYaroIXCs B
paMKax peanv3alii MU
WH/IUBU/ya/IbHBIX U
TPYIIIOBBIX
WCCJIe/J0BaTe/TbCKHUX TTPOEKTOB,
YTO JACT 00yYarOIMCS
BO3MO)KHOCTB ITpUOOpecTH
HaBBIK CAMOCTOSITE/TEHOTO
pelleHus] TeOpeTUUeCKOn
po0JIeMbl
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¢busnyeckre U XMMUUYeCKHe CBOMCTBa

https://m.edsoo.ru/00adfd9c

Oxkcupsbl yraeposa, ux pusuueckue u
XUMUUYECKUe CBOUCTBA. JKOJIOTUYeCKue

bubmmoreka IIOK

20 npo0JieMbl, CBSI3aHHbIE C OKCU/IOM https://m.edsoo.ru/00adfebe
yrniepoza (IV)

21 YrosbHasg KUC/I0Ta U eé cou Bubmorexa LIOK

https://m.edsoo.ru/00ae006¢

I[TpakTrueckast pabota Ne 4 o Teme

2 "[losyueHue yryieKUc/iIoro rasa. bubmioreka LIOK
KauecTBeHHast peakijisi Ha KapboHaT- https://m.edsoo.ru/00ae027e
HOH"

23 Kpewmnuii 1 ero coejiHeHust Bubmorexa [IOK

https://m.edsoo.ru/00ae080a

Pa3pgen 3. MeTanabl ¥ X COeJUHEHUS

24 OO0111ast XapaKTepUCTHKa XUMUUECKUX bubmmoreka LIOK
3JIEMEHTOB — MeTaJ/l/IOB. https://m.edsoo.ru/00ae103e
o5 OG611pe cr1ocoObl M0TyUeHNs! MeTaslIoB. Bbubnuoreka LIOK
CnnaBsl https://m.edsoo.ru/00ae1156
26 [TonsTHE O KOPPO3UY MeTa/lVIOB Bubmorexa [IOK
pP https://m.edsoo.ru/00ae1278
57 [Ien0uHBIe METasIBI bubmioreka LIOK
OKcuzbl ¥ TUAPOKCUBI HATPUSA U Kalvs https://m.edsoo.ru/00ae14b2
28 [TleslouHO3eMe IbHbIe MeTa/Ulbl — bubmioteka LIOK
KaJ/IbLIUK U MarHuu https://m.edsoo.ru/00ae15e8
AmoMUHUI
29 AmdoTepHble CBOICTBa OKCUJA U Bubmorexa [IOK
P A https://m.edsoo.ru/00aelc64
TH/IPOKCHA

VHnIrpoBaHue U MojepKKa
HCClie/loBaTeMbCKOMU
JiesITeIbHOCTH 00YYaroIXCs B
paMKax peanv3alii MU
VH/IUBU/ya/IbHBIX U
TPYIIIOBBIX
WCCJIe/J0BaTe/TbCKHUX TTPOEKTOB,
YTO JACT 00yYarOIMCS
BO3MO)KHOCTB ITpUOOpecTH
HaBBIK CAMOCTOSITE/TEHOTO
pelleHus] TeOpeTUUeCKOn
1po0IeMBI.
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Keneso

Bbubmmoreka IIOK

30 OKcuabl, TMAPOKCUABLI U coyu »Kesie3a (11 1
A AP A (I https://m.edsoo.ru/00ae1d86
v xese3a (I1I)
[MpakTrueckast pabota Ne 7. Perenue
31 9KCIIepUMEeHTa/IbHBIX 3a/iau 10 Teme 1 bubmioteka LIOK
«Baykaeme MeTasbl U UX https://m.edsoo.ru/00ae3de8
CoeJMHeHUs»
KontpospHast pabota Ned o Teme
32 «BaxkHeu1me MeTaIbl U UX 1
CoeJMHEeHUs»
Paspen 4. Xumus U oKpysKamoias cpeja
33 BellecTBa 1 MaTepurasbl B IOBCeJHEBHOU 1 Bbubmmoreka IIOK Opranu3anius medcrBa
JKU3HH UejIoBeKa https://m.edsoo.ru/00ae3f50 MOTHUBUPOBAHHBIX U
3pYAMPOBaHHBIX 00YYaIOIINXCSI
. HaJl UX HeyCIleBaroluM1
XVMHYeCcKoe 3arpsisHeHue OKpy Karolen
OJJHOK/IACCHUKaMH, JaroIliero
34 Cpe/ibt 1 Bubnmoreka LJOK 00yUaroIuMCcs COTMaaIbHO
Posb XMKH B pellieHud 3KO/I0TUYeCKUX https://m.edsoo.ru/00ae4270 o
3HAUMMBbIN OMBIT
npobJsiem N
COTPYZHUYeCTBa ¥ B3aMMHOMN
TIOMOII
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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