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MNOSACHUTEJIbHASA 3AITUCKA

[Iporpamma 1mo XuMuu Ha YpOBHE OCHOBHOT'O 001Iero oOpa3oBaHUsl COCTABJIEHA Ha
OCHOBE TPeOOBAaHMU K pe3ysibTaTaM OCBOCHHsI OCHOBHOW 0Opa3oBaTENbHOU MPOTPaMMBI
OCHOBHOTO 0011ero oopaszoBanus, npeacraBieHHbix B ®I'OC OO0, a takxke HA OCHOBE
benepanpHO paboueil MporpaMMBbl BOCTIUTAHUS M ¢ YIETOM KOHIICTIIIMU MPETIOIaBaHuUs
y4yeOHOro nmnpeameTa «XuMHUS» B 00pa3oBaTelbHbIX oOpraHu3auusx Poccuiickoi
denepannu.

[Iporpamma mo xumun AaéT MpEACTAaBICHHUE O IENAX, OOMmeH cTpaTernn 00ydeHuUs,
BOCTIMTAHUS ¥ PAa3BUTHS 00YUAIOMIMXCS CPEACTBAMH yUE€OHOTO MPEAMETa, YCTAaHABIUBACT
o0s13aTeNbHOE TPEIMETHOE COJepKaHWe, TNPEAyCMATPUBACT paCHpEACICHHE €ro Io
KJlaccaM U CTPYKTYypUPOBAHUE 10 pa3zeiaM u TeMaM MPOTrpaMMBbl 0 XUMHH, OTIPEICTSIET
KOJIMYECTBCHHbIE M Ka4YeCTBCHHBIC XapaKTEPUCTHKH COJEPKAHHS, PEKOMEHIyEMYIO
MOCTIEIOBATEIbHOCTD U3YUEHUSI XUMHUH C YIETOM MEXKIPEAMETHBIX H BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKH Y4YeOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJarouuxcs,
orpeneNnsieT BO3MOXXHOCTH TMpenMeTa Ui peanu3alud TpeOOBaHUM K pe3yibTaraM
OCBOEHHSI OCHOBHOW 0O0pa3oBaTEeNbHOW MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TakKe TPeOOBaHWH K pe3ysibraTaM OOydYeHHs] XMMHU Ha YPOBHE IieNei
M3yYeHUs TpeJAMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOW JIEATEIBHOCTH
oOyJaromerocs Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUS.

3HaHME XUMHUU CIYXKUT OCHOBOM s (OpPMHpPOBAaHUS  MHUPOBO33PEHUS
oOyuJarolerocs, €ro MnpeAcTaBICHU O MaTEPUATLHOM EJUMHCTBE MHpPA, BAXHYIO POJb
urparot GopmMupyembie XUMHUEH MPEACTABICHHUS] O B3aWUMONPEBPAILEHUSX IHEPTUU U 00
HBOJIIOIMM BEILIECTB B MPHUPOJE, O MyTSIX PEUIeHHs TNI00aTbHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTHs YEJIOBEUYECTBA — CHIPbEBOW, HHEPreTHUECKOM, MUIIEBOM M HSKOJIOTHYECKOU
0€301MacHOCTH, MPOOIIEM 3PABOOXPAHEHUS.

Nzyyenne xumuu:

CHOCOOCTBYET peajn3allid BO3MOXKHOCTEH [UIsi caMopasBUTHS U (OPMUPOBAHUS
KYJbTYPBI TUYHOCTH, €€ 0011el 1 PYyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydaromuxcsi, = HaBBIKOB WX  CAMOCTOSITENIbHOW  ydeOHOW  JIeATeIbHOCTH,
AKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATEIHCKAX YMEHUN, HEOOXOIUMBIX KaK B TIOBCETHEBHOM
KHU3HU, TaK U B TPO(hecCUOHANBHON e TEIbHOCTH;

3HAKOMHUT CO CIENU(UKON HAYYHOTO MBIILJICHHUS, 3aKIa/IbIBAET OCHOBHI I[EJIOCTHOTO
B3IJIs11Ia HAa EAWHCTBO NPUPOIBI M YEJOBEKA, SBISIETCS OTBETCTBEHHBIM JTAalloM B
(opMHUPOBAaHUM €CTECTBEHHO-HAYYHON IT'PAaMOTHOCTH O00YYarouXcs;

CHocOoOCTBYET (POPMUPOBAHUIO 1IEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPHUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOrMYeCKoe 0oOpa3oBaHUeE
00ydJaronuxcsi.

JlanHble HampaBieHUS] B OOy4YeHWHM XUMHH O00€CTIEUHBAIOTCS  CIEHU(PUKOM
coJiepKaHusg y4eOHOTO MperMeTa, KOTOPBIA SIBIISETCS MeIarornyecky aJanTHPOBAaHHBIM
oTpakeHHEeM 0a30BOW HAYKH XUMHH Ha ONPEIeIEHHOM dTane e€ pa3BUTHSL.



Kypc xumuum Ha ypoBHE OCHOBHOTO o0OIero o0Opa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHUE OOYyYalOIMMHUCS CHCTEMbl TMEPBOHAYAIBHBIX TMOHSITHUH XUMHUH, OCHOB
HEOPraHWYECKONM XWMHUHU M HEKOTOPBIX OTICIBHBIX 3HAYUMBIX MOHSATHN OPraHUYECKOU
XUMUHU.

CtpykTypa coiepkaHus MpOTpaMMbl MO XUMHH CQOpPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOTO MOAX0/1a K €€ n3ydyeHuro. CoaepKaHue CKIIAIbIBACTCSA U3 CUCTEMbI TOHATHI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI 0 XUMUUYeCKoU peakiuu. O6e
3TU CUCTEMBbI CTPYKTYPHO OpPraHM30BAHBI MO MPUHIHUITY MOCIEIOBATEIBHOTO Pa3BUTHUA
3HAaHUI HA OCHOBE TEOPETHUYECKHUX MPEICTABICHHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /I. 1. MeneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

— TIpeCTaBJICHUMN 00 PIEKTPOIUTHUECKON AUCCOLMAIINH BEIIECTB B pacTBOpax.

TeopeTnueckue 3HaAHUS PACCMATPUBAKOTCS HA OCHOBE SMITUPUYECKH MOTYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pPa3BHBAIOTCS IMOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JAPYTOMY,
BBITIONTHASL (PYHKIIMM OOBSICHEHWS U TMPOTHO3HPOBAHHUS CBOWCTB, CTPOCHUA W
BO3MOXHOCTEW MPAKTUYECKOTO0 MPUMEHEHUS U TTOJIYUYECHHS U3y4aeMbIX BEIIECTB.

OcBoeHMe MPOTrpaMMbl IO XUMHH CTIOCOOCTBYET (DOPMHUPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTABIIAIOIIEH HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPO/IBbI,
LEHHOCTHOTO OTHOUIEHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHuA B Hayke. M3yueHue
XUMHUH TPOUCXOJUT C MPUBJICYEHUEM 3HAHUN U3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxarouuii Mup», «buonorus. 5—7 knacce» U «du3nka. 7 Kiacc».

[Ipyn u3ydyeHHH XUMUU TPOUCXOIUT (POPMUPOBAHHME 3HAHUI OCHOB XMMHYECKOMH
HayKd Kak oOO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, INPAKTUYECKON NesSTEIbHOCTH
YeJI0BeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOI KyJIbTYpHhI. 3a1aua yueOHOro peameTa
COCTOMT B (POPMHUPOBAHHUU CHUCTEMbl XHMHUYECKHUX 3HAHUNW — BaXKHEWIIHUX (HaKTOB,
NOHSTHM, 3aKOHOB U  TEOPETHUECKUX  IMOJIOKEHHWM, JIOCTYMHBIX  000OIIeHUI
MUPOBO33PEHYECKOr0 XapakTepa, s3blka HAayKH, B MPHUOOIICHUH K HAYYHBIM METOJaM
MO3HAHUS TIPU U3YUYEHUU BEIIECTB U XMMHUECKHUX PEaKkIuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHUM W MX NPUMEHEHMH B y4eOHO-TIO3HABATENbHON M ydeOHO-
HCCIIeIOBATEIbCKON JIeATENbHOCTA, OCBOCHHMU TIPaBWJI 0OE30MAacCHOTO OOpaiieHus ¢
BEILIECTBAMHU B IIOBCEIHEBHOM )KU3HHU.

[Tpu nzyyeHnn XuMuK Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMs BaKHOE 3HAUCHHE
MpUOOpPENH TaKue 1EeNH, KakK:

—  (dopMHpOBaHUE  UWHTEIUIEKTyalbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHHIO, COTPYIHUYECTBY, CaAMOCTOSTEILHOMY TMPHUHSATHIO  PEIICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSM KU3HHU;

— HaNpaBJIEHHOCTh OOyUYEHHUs Ha CHCTEMaTUYeCKOe MPHOOIIEeHHE O0ydYaroluXcsl K
CaMOCTOSITEIIbHOM TMO3HABATEIIbHOW JEATEIIbHOCTH, HAYYHBIM METOJAaM TO3HAHMS,
(hOpMUPYIOIIMM MOTHUBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;



— obecrieueHe yCIOBHM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OIbITa
Pa3HOOOpa3HON JIESATENbHOCTH, T[O3HAHUS W CaMOIMO3HAHMUSI, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMIETEHIINI ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHUE YISl PA3JIMUHBIX BUIOB
NEeSTeTbHOCTH;

— (popMupoBanue 001N PYHKITMOHATBHON U €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, B
TOM YHCIIC€ YMEHHUU OOBSICHSATH U OLICHUBATh SBJICHUS OKPYXKAIOIIETO MHPA, MUCIOJIb3Ys
3HaHUS U OMbBIT, MOJYYCHHBIC MPU H3YYCHUU XHUMHH, TPUMEHATh UX TPU PEHICHUU
mpo0JeM B MOBCEAHEBHOM KU3HU U TPYAOBOU JAEATEILHOCTH;

— (dopmupoBaHue y OOyYArONIMXCS TYMaHUCTUYECKHUX OTHOILICHWUM, TMOHUMaHUS
[IEHHOCTU XHMHUYECKUX 3HAHUW i1 BBIPAOOTKH SKOJOTUYECKH I11€J1eCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATETLHOCTH B IEJISIX COXPAHEHHUSI CBOETO 37I0POBbS U
OKpY>Karolle TPUPOJTHON CPEbL;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHS OOILEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MPOGUIS U HAMIPABICHHOCTHU JATbHEHIIIEro 00yUeHHs.

OO6miee yucaO0 4YacoB, OTBEACHHBIX JJII M3YYEHUS XUMUM Ha yYPOBHE OCHOBHOTO
oO1ero oopa3oBanus, coctapiseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJIeNi0), B
9 knacce — 68 "yacoB (2 yaca B HEZICIIO).



COJAEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHayaNbHBbIE XUMHYECKHE TOHATHSA

[Ipenmer xumuun. Posb XuMHM B )KU3HM 4YEJIOBEKAa. XUMUA B CUCTEME HayK. Tena u
BeniecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ATpEeraTHOE COCTOsIHUAE BeulecTB. [lonstue o
MeTojax Mmo3HaHusi B XxuMmun. Yucteie BeniectBa U cMecu. CriocoObl pa3iesieHus CMeceH.

ATOMBI U MOJIEKYJbl. XUMUYECKHE AJIeMEHThl. CHUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocTeie u crokHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckass (popmyna. BajaeHTHOCT, aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTeNnbHas aroMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHast Macca. MaccoBasi J0J1s1 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KomnuectBo BemecrBa. Monbs. MossipHast Macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI
W 4YuCia CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€tel mo QopMynaM XUMHYECKUX
COEJIMHEHUN.

dusznyuecKkue U XUMHUYECKHUE SIBJICHUS. XUMUUYECKasl peakius u e€ MpUu3HaKu. 3aKOH
COXpaHEHHUsI MacChl BeIIEeCTB. XUMHUYECKUE ypaBHeHUs. Kiaccudukamumss XUMUYECKUX
peakuuii (CoequHEeHUs, pa3ioKeHHs, 3aMEIICHUs], OOMEHaA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCyn0#, NpaBuiamMu pabOThl B JabopaTopuu U
npuémMamu oOpailieHus ¢ JabopaTopHbBIM O0OpYIOBaHHWEM, H3yY€HHUE M OIHCaHue
(bu3MUecKux CBOMCTB OOpPA3I[0OB HEOPTaHUYECKUX BEIIECTB, HAOMIOJEHUE (PUINUECKUX
(nnaBneHue BOCKa, TasHUE JIbJA, paCTUpaHHE caxapa B CTYINKE, KUIIEHHE U KOHJEHCAIUs
BOAbI) W XUMHUYECKUX (TOpEHHE CBEYM, TMPOKAIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICIICTBUE Mella C KHCIOTOM) sIBJICHHMH, HAOJIOJCHHE W OINHCAaHWE MPU3HAKOB
IPOTEKAaHUsl XHMHUYECKUX peakluil (pa3iokeHue caxapa, B3aUMOJCHCTBHE CEpPHOM
KHUCIIOTBI C XJIOpUJIOM Oapus, pasznokeHue ruapokcuna meau (ll) mpu HarpeBaHuw,
B3aUMOJICHCTBUE Keje3a ¢ pacTBopoM conu meau (I1), u3yuenue crnocoOoB pa3aeneHus
cMeceil: ¢ TIOMOIIBI0 MAarHuta, (UIbTPOBAHWE, BBIMAPUBAHUE, JTUCTUIUIALINSA,
xpomatorpadusi, MpOBeJICHWE OYHCTKU IOBAPEHHOW COJIM, HAOJOJIEHUE U OIHCaHue
pe3yJabTaTOB NPOBEACHUSI ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MacChl,
CO3JaHue MOJEJIEe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBuTe/ i HCOPraHMYECKUX BelleCTB

Bo3snyx — cmech razos. CocraB Bozayxa. Knuciaopoa — 37€MEHT U IPOCTOE BEIIECTBO.
Haxoxnaenne kucimopoaa B mpupoje, PU3NYECKUE M XUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcunel. Ilpumenenne xucnopoma. CrocoObl MOMyYeHHS KHCIOpoAa B
naboparopur ¥ TpombiIUieHHOCTH. KpyroBopor kucnopoga B npupoae. O30H —
IITOTPOTHAs MOTUPUKAIINS KUCIOPOIA.

TennoBo#t 3pPekT XUMHUECKOW pEeaKInu, TEPMOXUMHUECKUE YPABHEHHUSA, DK30- U
SHIOTEpPMUUYECKUE peakluu. TOIIMBO: Yrojib U MeTaH. 3arpsa3HeHue BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3¢ (dexTa, pa3pylieHne 030HOBOTO CIIOSI.



Bomopon — amemenT u mpocroe BemecTtBo. HaxokneHne Bomopona B IPHUPOAE,
¢u3nueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI MosydyeHusd. Kucinorsl u
COJIH.

Mosnsipabiid 00bEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBorcTBa BoAbl. Bonma kak pactBopurens. PactBopsl. HackleHHsle u
HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOpUMOCTH BemecTB B Bojie. MaccoBast 10715 BEIECTBA B
pacTBope. XnMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpoB B IpHUpOAE U B
KU3HM 4enoBeKa. KpyroBopor Bobl B Ipupoe. 3arpsi3HEHUE NPUPOIHBIX BOA. OxpaHa u
OYKCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heoprannyeckux coeanHeHnit. Oxkcuapl. Knaccudukanus oKCHIoB:
coneoOpa3zytoniye (OCHOBHbIE, KHCIOTHbIE, aM{(pOTEepHbIE) M HecoJieoOpa3yolue.
Homenknarypa okcunoB. @u3nueckue M XUMUYECKHE CBOWCTBA OKCUAOB. [lomydeHwme
OKCH/JIOB.

OcHoBanus. Knaccudukanus OoCHOBaHMM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. Puznyeckue © XUMHUYECKHE CBOWCTBA OCHOBAHUU.
[Tosryuyenune OCHOBAHUN.

Kucnorsl. Knaccudukanus kucinor. Homenkmatypa kucinor. Pusnyeckue U
XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTu MetasuioB H. H. bekerosa. [lonmyuenue
KHCJIIOT.

Comu. Homenknatypa conell. ®Pu3znueckue M XUMHYECKHE CBOWCTBA COJICH.
[Tonyuenue coien.

['eneTnyeckas cBsi3b MEXAY KJIaCCAMU HEOPTraHUYECKUX COEIUHEHUN.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIPENCIICHUE COJEpKaHUsl KHUCIOpPOJa B BO3AyXE, IMOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE U H3Y4YEHUE CBOMCTB KHUCJIOpOJa, HaOIIOJeHUE
B3aUMOJICVCTBUSA BELIECTB C KHUCIOPOJOM U YCIIOBHS BO3HUKHOBEHHUS U MPEKPAILICHHS
ropeHus (moskapa), O3HaKOMJICHHE C 0Opa3llaMH OKCHIOB U OINUCaHWE HMX CBOWCTB,
nojilyuyeHue, coOupaHHue, paclio3HaBaHWE U M3Y4YEHHE CBOMCTB Bojopoja (TopeHue),
B3auMmoJieiicTBue Bojopona ¢ okcugom wmeaud (ll)  (Bo3MOXkHO HCHOIB30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHHE 0OPA3I[OB BEIIECTB KOJIUYECTBOM | MOJIb, MCCIIEIOBAHUE
O0COOCHHOCTEH PAcCTBOPEHMSI BEIIECTB C Pa3IMYHOW PaCTBOPHUMOCTHIO, MPUTOTOBIICHUE
PacTBOPOB C ONPENEITEHHON MaCCOBOM J0JIEM PAaCTBOPEHHOTO BENIECTBA, B3AMMO/ICHICTBUE
BOJAbl C MeTaulamMu (HaTpueM U KajublueM) (BO3MOXXHO  HCHOJIb30BaHUE
BHJIEOMATEPUAIIOB), HCCIEIOBAaHUE OOPa3I[0OB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB, HAOIIO/IEHUE U3MEHEHHSI OKPACKU UHIMKATOPOB B PACTBOPAX KHUCIIOT U IIEJIOYECH,
n3yueHue B3aumoaeiictBua okcuna meau (ll) ¢ pactBopoM cepHON KHUCIOTBI, KUCIOT C
METaJUIAMH, pEaKUWi HEWTpaln3aluM, T[OJYYEHHE HEpPaCTBOPUMBIX OCHOBAHM,
BBITECHEHHE OJJTHOI'O0 METaJIa IPYTUM M3 PAaCTBOPA COJH, PEUICHUE DKCIEPUMEHTAIBHBIX
3a1a4 no teme «BaxxHenune Kiacchl HEOPraHUYECKUX COSTUHEHUIN.



Ilepuoanueckuii 3akoH u Ilepuoanyeckasi cucreMa XMMHUYECKHX d1eMeHTOB /1.
N. MenpeneeBa. CrtpoeHue aromMoB. XuMHuyeckassi cBf3b. OKHCIUTENBHO-
BOCCTAHOBHTE/IbHBIC PEAKLUH

[lepBble MONBITKM KiIacCU(PUKALUU XUMHUYECKUX 31eMeHTOB. [loHsATHE O rpymnmax
CXOHBIX 3JIE€MEHTOB (IIEJIOUYHbIE U LIETOYHO3EMENbHbIE METAIIJIbI, TAJIOTE€HbI, UHEPTHbHIE
raszpl). DJI€EMEHTBI, KOTOpbIE 00pa3ytoT aM(pOoTepHbIE OKCUIBI U THIPOKCHUIBI.

[Iepnognueckuii 3akoH. llepmonnueckas cucrema XMMHYECKUX neMeHTOB [l .
MenpeneeBa. KopoTkonepuoanas u JiMHHONIEproHas popMel [leproauueckoii cuctemsl
xumuueckux 3nmeMeHtoB [[. M. MenneneeBa. Ilepuoast u rpynmnbl. OU3ndecKkuii CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX snep. M3otomsl. OnektpoHbl. CTpoeHue
ANEKTPOHHBIX 000704YeK aroMoB mepBbIX 20 XMMUYecKux 3yeMeHToB llepumonnueckoit
cucteMbl JI. M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO OJJIEMEHTA II0 €ro
nonoxennro B Ilepnoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHUS pajJdyca AaTOMOB XMMHUYECKHX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB I10 TPYyIIIaM U MEepUoaMm.

3nauenue llepumonmueckoro 3akoHa u llepumoanueckoil CHUCTEMBI XMMHYECKHUX
BJIEMEHTOB JUISl Pa3BUTHS HAYKU U TIpakTuku. /. 1. MenaeneeB — yd€HbIN U IpakIaHUH.

Xumnueckass  cBsa3b.  KoBaneHTHas  (HonsipHass W HENOJSIpHAas)  CBSA3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 2J1EMEHTOB. VIOHHAs CBS3b.

Crenenp okxucieHusa. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomecchl
OKHCJICHHS U BOCCTaHOBJIEHHUs. OKUCIIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

u3yuyeHne o0pasIoB BEIECTB METAIJIOB M HEMETAJJIOB, B3aUMO/JICHICTBHE THAPOKCHIA
IIMHKAa C pacTBOpPaMM KHCJIOT W IIEJIOYEH, IPOBENEHUE OIBITOB, WIUIIOCTPUPYIOIINX
HOpUMEpPbI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluy pas3ioKeHus,
COC/TMHCHMUS).

Mesicnpeomemmuuie ceaszu

Peanuzanuss MeEXIpEeAMETHBIX CBA3€M IIpU U3yYEHMM XHMHH B 8§ KJacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHITUH, TaK
U TIOHATUH, SBIAIONIMXCA CHCTEMHBIMU JJI OTHEJBHBIX IPEAMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOue ecTecCTBEHHO-HAYYHbIE MOHATHUS: HAY4HBIM (pakT, rumoTesa, TeOpusi, 3aKOH,
aHanu3, CHHTE3, Kilaccu(uKauus, NEepUuOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJCJIIMPOBAHUE, U3MEPEHUE, MOECIIb, SIBJICHUE.

®usuka: Marepus, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIWZ, H30TOIIbI,
PazMoOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUI 3apsij1, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, (U3MYECKUE BEIWYHMHBI, EJUHMIIBI H3MEPEHMs, KOCMOC,
IUTaHEeTHI, 3BE3b1, COHIIC.

buonorus: horocunres, neixanue, buocdepa.



['eorpadusa: armocdepa, rumpocdepa, MUHEpANbl, TOPHBIE MOPOMBI, IOJIE3HBIC
MCKOIAaeMbI€, TOTUINBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKas peakuust

[Tepuonnueckuii 3akoH. I[lepuoanueckas cucrema XuMudeckux snemeHToB . U.
MenpneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAWL, KATBIUSA U UX COCIUHEHUA B COOTBETCTBUU C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoi cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJIbI XUMUYECKOM CBSI3U. THIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKOU
CBSI3H.

Knaccudukarus 1 HoMeHKIaTypa HEOPraHUYECKUX BEIIEeCTB. XUMUUYECKHE CBOWCTBA
BEIIECTB, OTHOCAIIMXCS K pPa3JuyHbIM KJIacCaM HEOPraHWYECKUX COCIMHEHU,
TEHETUYECKAs CBSI3b HEOPTAHMYECKUX BEILIECTB.

Knaccudukarus XUMHUYECKUX PEAKIMNA O Pa3IMYHBIM TNpH3HAKaM (MO YUCITY U
COCTaBY y4YacTBYIOIIUX B PEAKIMHM BEIIECTB, MO TEMIoBOMY 3(PdeKTy, Mo M3MEHEHHUIO
CTEMEHEW OKUCICHUS XHUMHUYECKHX DJJIEMEHTOB, IO OOpaTUMOCTH, IO Yy4YaCTHIO
KaTajan3aTopa). K30- U SHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUYECKHE YPABHEHUSI.

[Tonsitue o ckopocTn xumuueckod peaxkuuu. I[loHsTue o006 oOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakuusx. [loHATHE O TOMOT€HHBIX W TeTEepPOreHHBIX
peakuusax. [lonarne o kartanuze. IloHsATHE O XMMHuYEeCKOM paBHOBecHH. DaKTOpHI,
BIIMSIIOIINE HA CKOPOCTh XUMHUUYECKOW pEaKIUU U MOJIOKEHNE XMMUYECKOTO PaBHOBECHS.

OKHCTUTENBHO-BOCCTAHOBUTENLHBIE PEAKIIUH, JICKTPOHHBIN OaJaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIILHON peakiuu. CocraBnenue YpaBHEHU OKHCIIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEAKIUI C UCIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OasiaHca.

Teopust >IEKTPOIUTUYECKONM JTUCCOLUMALUU. OJIEKTPOJIUTHl U HEIJIEKTPOJIHTHI.
Katnonsl, aHvoHbl. MexaHU3M JUCCOLMAIMU BEUIECTB C paA3JIMYHBIMU BUAAMHU
XuMH4eckoi cBs3u. CreneHp Auccoruanuu. CHIbHbBIE U ClIa0ble AIEKTPOIUTHI.

Peakuuu monHoro ooOmMena. Y clioBus MPOTEKaHUS peakiinii HOHHOTO 0OMEHa, MOJTHbIE
U COKpall€HHblE MOHHBIE ypaBHEHUs peakunil. CBONCTBA KUCIOT, OCHOBAaHUM U COJIEN B
CBETE IMpeICTaBICHU 00 IEKTPOIUTHUECKON qucconnanui. KauecTBeHHbIE peakiny Ha
noHBL. [loHATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJIEIIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB —
METAJNIOB M HEMeTayioB (TpaduTa U amMasa), CIOKHBIX BEIIECTB (XJOpUAa HATPHUS),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT BO3AEHUCTBUS Pa3IMYHBIX
(bakTopoB, HCCIEAOBAHUE AJICKTPOIMPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOIMAIMU KUCIIOT, 1IeJI04el U coseil (BO3MOKHO UCII0JIb30BAHKUE BUIE0 MAaTEPUATIOB),
MPOBEJICHUE OIIBITOB, WUIIOCTPUPYIOLIMX MPU3HAKK IPOTEKAHUS PEAKLHUN HOHHOIO
oOMeHa (oOpa3oBaHue oOcajka, BBIICNIEHUE Ta3a, O0Opa3OBaHWE BOJbI), OIBITOB,



WUTIOCTPUPYIOIIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakuuu pas3loXKEeHUs, COECOUHEHMS), PAcCIO3HABAHWE HEOPraHMYECKUX BEIECTB C
MTOMOIIBIO KAUECTBEHHBIX PEaKLMi HAa MOHBI, PELIEHHE 3KCIIEPUMEHTAIbHBIX 3a/au.

HemeTanbl 1 UX coeqUHEHUs

OO6mas xapakTepucTuka rajgoreHoB. OcoOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTEpHbIE
creneHn okucienus. CTpoeHne U pu3nyecKue CBOMCTBA MPOCTHIX BEIECTB — rajOreHOB.
XUMHYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3aMMOJEICTBUE C METAlJIaMU, HEMETAJUIAMH,
niesnioyamu).  Xsoposogopoa. ConsiHast KUCIOTa, XMMHYECKHE CBOMCTBA, MOJy4YEHHE,
IIpUMEHEHHe. JIeficTBHE XJIopa U XJIOPOBOJOPOJA HA OPraHM3M 4esoBeKa. Baxuenmue
XJIOPUBI I UX HaXOXICHUE B TIPUPOJIC.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynnbl. OcoOeHHOCTH CTPOEHHUsI AaTOMOB,
XapakTepHble cTeneHu okuciaeHusi. CtpoeHue u pusndeckre cBOMCTBA MPOCTHIX BEIIECTB
— KUCJIOpOoJia U cepbl. AJJIOTPONHBIE MOAU(DUKALMU KHUCIOPOAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOIOPO, CTpOeHUE, (DU3NYECKUE U XUMHUUECKHEe cBOMCTBA. OKCHIbI
Cepbl KaK IMpeJCTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (u3nMdeckue u
XUMHYECKHe CBOMCTBa (OOIIMe Kak MpEeACTaBUTENs Kiacca KUCIOT U CHEIU(PUUYECKUE).
XUMUYECKHE PeaKINH, JeKallue B OCHOBE IPOMBIIIJIEHHOTO CITOCO0a MOJyUYeHUs: CEpHOM
kucnoThl. [Ipumenenne cepHoit KUCIOThL. CoMM cepHOM KUCIIOThI, KAUEeCTBEHHAs peaKus
Ha cyibdaT-uoH. HaxoxneHue cepbl M €€ COeQUHEHH B mpupoje. XHUMHYECKOe
3arpsi3HEHUE OKPY KAIOIIEH Cpelibl COeAMHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsSI3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAICHHUS.

O6mas xapakTepucTuka 3j1eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpocTpaHEHUE B MpUpoie, pu3nueckue u
XxuMHu4ueckre cpoiictBa. KpyroBopor azora B mpupoae. AMMHak, ero Qusmdeckue u
XMMHYECKHE CBOWCTBA, MoyiyueHue u npumenenue. Conu aMMoHUS, uX (U3MYECKUE U
XMMHYECKHE CBOICTBA, IpuMeHeHne. KauecTBeHHas peakiivs Ha MOHBI aMMOHUS. A30THas
KHCJIO0Ta, €€ MoyueHue, Gu3ndeckre u XMMHUIeCcKre CBOMCTBA (001ue KaK MpeICTaBUTENs
Kjacca KHCIOT U crnenuduueckue). lcnonp3oBaHne HUTPATOB U COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX YIOOpeHHi. XUMHUECKOe 3arpsi3HeHHE OKpY Karollehd Cpelbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIU, 3arpsS3HEHUE BO3AyXa, MOYBBI U BOJIOEMOB).
docdop, amnorponHbie Moaudukanuu Gocdopa, GU3NIECKHE U XUMUISCKUE CBOMCTBA.
Oxcun docdopa (V) u docdhopnas kuciora, pusmdeckre M XUMHUECKHUE CBOWMCTBA,
nonyuenue. Vcronb3oBanue GpocdaroB B KauecTBE MUHEPATbHBIX YIOOPESHHIA.

Oo6mas xapakrepuctuka 31eMeHToB |V A-rpynmbl. OcoOeHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE  CTENEHUW  OKUCICHUSA.  YIUIepoi, aJUIOTPONHbIE  MoAu(UKanuy,
pacrpocTpaHeHue B Tpupoje, (u3nueckue M XUMHUYECKHE CBOICTBAa. AncopOmus.
Kpyrosopot yrinepona B npupoae. Okcupl yriiepoga, ux (pu3nueckue M XUMHUYECKHE
CBOMCTBA, IEHCTBUE HA JKUBbIE OPraHU3MBbI, ITOJIyY€HUE U MPUMEHEHHE. JKOJIOrMYECKUEe
nmpoOyieMbl, cBsi3aHHbIE ¢ okcuaoM yriepona (1V), runore3a riobalbHOTO MOTETUICHUS
KJIMMaTa, MapHUKOBBIA 3¢ ¢dekr. YrompHas KUCIOTa U €€ comu, uxX (usnueckue u
XMMHUYECKHE CBOWCTBA, MOJTy4YeHHEe U mpuMeHeHne. KauecTBeHHas peakiys Ha kKapOoHaT-



noHsl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKHUX BEIIECTBAX KaK O COEIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TWUJIEH, AlUETWIEH, 3TAaHOJ, TJIMLEPUH, YKCYCHAasl KHCIIOTa).
[IpupoiHbIE UCTOYHHUKHU YTIIEBOJIOPOJOB (Yroiab, IPUPOAHBINA Ta3, HEPTH), TPOIYKTHI UX
nepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [loHsATHE O OHMONIOTHYEeCKH
BAXKHBIX BEIIECTBaxX: XHUpax, Oelkax, yrieBoJax — M HX POJH B XKU3HH YEJOBEKA.
MarepuanbHoe €JMHCTBO OPTaHUYECKUX U HEOPTAaHUUECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue U XUMMUYECKHE CBOICTBA, MOIYYEHHE M NPUMEHEHUE.
Coenunenus kpemHusi B npupoje. OOmue npencrasieHuss o6 okcuae kpemaus (1V) u
KpeMHHEeBON kuciore. CHUIUKAThl, UX HCIOIB30BAHHE B OBITY, B MPOMBIILICHHOCTH.
Baxueiiimme cTpouTenbHbIE MaTepuUalibl:  KepaMHKa, CTEKJIO, IIEeMEHT, OETOH,
xene300eToH. [IpoGieMbl 0e30MmacHOTO MCMOIb30BAaHUS CTPOUTENBHBIX MaTE€pUaloB B
MIOBCEIHEBHOM JXKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KaYyeCTBEHHBIX PEAKIMNA Ha XJIOPUJI-UOHBI U HAONIOJCHUE MPHU3HAKOB MX
MPOTEKAHUSI, OTBITHI, OTPAKAIOIINE (PU3UIECKHE U XUMHUYECKUE CBOMCTBA FaJIOTEHOB U UX
coelMHeHuH (BO3MOXHO UCIIOJIb30BAHUE BUIECOMATEPUAIIOB), O3HAKOMIIEHUE ¢ 00pa3aMu
XJIOpUJIOB (TaJIOTEHUJIOB), O3HAKOMJIEHME C OO0pa3lamMu cepbl U €€ COeJUHEHHUSIMHU
(BO3MOKHO HCIIOJIb30BaHHME BHUIEOMAaTEpHANIOB), HaAOJOJIEHUE Ipoliecca OOYTIIMBaHUS
caxapa IoJ J€UCTBUEM KOHIIECHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3YUEHUE XMUMHUYECKUX
CBOMCTB pa30aBJICHHON CEpPHOM KHUCJIOTHI, MPOBEACHHE KAueCTBEHHOW peakluu Ha
cynb(dar-uoH U HAOIIO/IEHUE TIpU3HAKa e€ MPOTEKaHUs, O3HAKOMIIEHUE ¢ (PU3MUYECKUMU
cBOiicTBaMU a3zoTa, ¢ochopa W UX COCAUHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEpPHAIOB), OOpa3laMud a30THBIX U (GOCHOpPHBIX YIOOpEeHUH, TOyUCHHE,
coOupaHue, paclio3HaBaHUE M U3YUYEHHE CBOMCTB aMMHUaKa, NMPOBEACHUE Ka4eCTBEHHBIX
peakuuii Ha MOH aMMOHMS U Qocdar-uOH W H3yueHUE TNPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICIICTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MeEIbl0 (BO3MOKHO
WCIIOJIb30BAHUE BHUJCOMATEPHUAIOB), H3YUEHUE MOJENIeH KPUCTAIMYECKUX PEMIETOK
anMaza, rpaduta, QyiepeHa, 0O3HAKOMIIEHHE C MPOLECCOM aJICOpOIMU PAacTBOPEHHBIX
BEII[ECTB AKTUBUPOBAHHBIM YTIIEM U YCTPOHWCTBOM MPOTHUBOras3a, Moy4eHue, COOupaHue,
paclio3HaBaHUE U M3YyYEHHE CBOICTB YIJIEKHCIOTO Ta3a, MPOBEICHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT W CUJIMKAT-MOHBl W H3yYEHUE NPU3HAKOB HUX MPOTEKAHWS,
O3HAKOMJICHHE C  MPOAYKIMEW  CHUIMKATHOW  MPOMBIIUIEHHOCTH,  pEUICHUE
AKCIIEPUMEHTANIBHBIX 33/1a4 M0 TeMe «BakHellne HeMeTalbl U UX COSUHEHUSD.

MeTaJuibl U MX COeTUHEHM S

OO0miass XxapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU HX
nonoxkenus B Ilepuogumueckoit cucreme xumuueckux anemeHtoB . M. Mengeneesa u
ctpoeHusi aroMoB. CTpoeHue MeTamuioB. MeTaminueckass CBA3b M MeTajuIMuecKas
KpUCTAJUTMYECKass pemeTKa. DIEKTPOXUMUYECKUM pAJ HANPSDKEHWM  METaJlIoB.



®dusnueckue U XUMUUYECKHE CBOMCTBA MeTaioB. OO0mIue crocoObl MOIyYeHUs METAILIOB.
[TonsiTHe 0 KOPPO3UM METAILJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBbl
(ctranp, 4yryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenoynble MeTauibl: MOJOXKEeHWE B llepuoguueckol cucteMe XHUMHUYECKUX
snementoB JI. M. MeHaeneeBa, CTpoeHHME HUX aTOMOB, HAaXOXIAEHUE B MPHUPOJIE.
duznyeckue W XUMHYECKHE CBoOMcTBa (Ha mpuMmepe HaTpus U Kanusg). OKcuabl U
TUAPOKCU/IBI HATPUS U Kanus. [I[puMeHeHne menoYyHbIX METANIJIOB U UX COCIMHECHUM.

[[lennoyHO3EMENBHBIE METAIJIBI MATHUN U KaJbIIMK: MoJIOKeHHe B [lepuoanueckoit
cucreme xumudeckux sneMentoB . 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXO0K/ICHUE
B mpupoje. dusnyeckne M XHMHUYECKUE CBOMCTBA MarHus M Kaiublus. Bakneimmne
COCIMHEHUS] KalbIUs (OKCUI, THUAPOKCHA, coiu). JKECTKoCcTh BOABI U CHOCOOBI €€
YCTpaHECHUS.

AnromMuHui: nonokeHue B Ilepuonnueckoit cucteMe XUMHIeckux anemeHToB Jl. U.
MenpeneeBa, CTpOCHHE aTOMa, HAaXOXJACHUE B npupoge. PU3MYECKUEe U XUMUYECKHUE
CBOMCTBa aFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCUIA ATFOMUHHSL.

Kenezo: nomoxenue B Ilepuoguueckoii cucremMe xumudeckux sneMmeHtoB JI. .
MenpeneeBa, CTpOCHHE aToMa, HaxXOXJACHUE B Npupoje. PU3MYECKHe M XHUMUYECKHUE
cBoMcTBa xene3a. Okcuapl, Tuapokcuabl U comn xenesza (I1) u xenesa (11l), ux cocras,
CBOMCTBA U MOJyYEHHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMyd METaJUIOB M CIUIABOB, MX (PU3UYECKUMHU CBOMCTBAMH,
U3y4YeHHE  PE3yJbTAaTOB  KOPPO3MM  METalioB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEN B3aUMOEICTBUS OKCUAA KallbLIMsA U HATpUs C BOAOH
(BO3MOKHO UCIOJIb30BAHHME BUACOMATEPHATIOB), UCCIEIOBAHUE CBOMCTB JKECTKON BOJBI,
npolecca ropeHus Kkenesza B KUCIopoie (BO3MOKHO MCIHOIb30BaHNE BUICOMATEPHAIIOB),
IPU3HAKOB NMPOTEKAHMS KAUECTBEHHBIX PEAKLUN HA MOHBI: MAarHus, Kalblusl, aIFOMUHUS,
nuHKa, ckene3a (1) u xenesa (Ill), memu (lIl), HabGmromeHWE W OmMHCaHWE MPOIECCOB
OKpAIllMBaHUS TUIAMEHM MOHAMU HATpUS, KAl U KaJlblUs (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEpPUAIIOB), HCCIEAOBaHHE aM(pOTEPHBIX CBONCTB THAPOKCUAA ATIOMUHUS U
TUAPOKCH/IA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHel1ne MeTasibl
U UX COCTUHECHUS.

XuMHS ¥ OKPYKAKOIIAS cpeaa

BemectBa u Marepuanbl B TIOBCEJHEBHOM KU3HM YeJOBEKa. be3omnacHoe
WCIIOJIb30BaHKME BEIIECTB W XHMHUYECKHX peakiuii B ObiTy. IlepBas momomip mpu
XUMHUYECKHUX 05KOraxX W OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKawllell cpenbl (mpelnenbHas —JIOMyCcTHUMas
KOHLIeHTpauusi Bemiects, nanee — [I[JIK). Ponp XxuMuM B pemieHMH SKOIOTHYECKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

M3ydeHHEe O0O0pas3loB MarepuanoB (CTEKIO, CIUIaBBl METAJUIOB, TOJUMEPHBIE
MaTepHaIbl).



Meoscnpeomemnoie ceazu

Peamusanuss MeXnpenMETHBIX CBA3€HM IpH U3YYEeHUM XHMHMM B 9 Kiacce
OCYIIECTBIISIETCS] YEPE3 UCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHITHH, TaK
U TOHATHUH, SBISIONIMXCA CHCTEMHBIMU JJI1 OTAEJIBbHBIX IPEAMETOB €CTECTBEHHO-
HAy4HOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYyHBIA (DAaKT, runoresa, 3aKOH, TEOPHs,
aHaJlu3, CHHTE3, KiIaccupukanusi, NEPUOAUYHOCTb, HAOIIOACHUE, OSKCIIEPUMEHT,
MOJIETUPOBAHUE, H3MEPEHHE, MOJIENb, SBIEHUE, MAPHUKOBBIM 3PQPEKT, TEXHOJIOTHusi,
MaTepHabl.

®uzuka: MaTepusi, aTOM, B3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUM 3apsij, MPOBOJHUKH, IOITYINPOBOJHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TE€JI0, 00BEM, arperaTHOEe COCTOSIHME BEIeCTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAJNIMYEeCKash pelETKa, CIUIaBbl, (QU3NYECKUE
BEJIMYMHBI, €JWHULIBI H3MEPEHMs,, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHEThI, 3BE3bI,
ComHIe.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEPAIbHbBIE
yI00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHThI, MUTATEIbHbIEC BEIECTRA.

['eorpadus: armocdepa, rumpocdepa, MUHEpAIBI, TOPHBIE MOPOJBI, IOJIC3HBIC
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIC pe3ybTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa30BaHMS
JOCTUTAIOTCS B XO0J¢ OOYyYeHHS XWMHUU B CIUHCTBE Y4YeOHOW W BOCIUTATCIIHLHON
JCSTSIIBHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMUA POCCUHCKHMHE COIMOKYJIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMH, IPUHSATHIMHA B OOIIIECTBE MPaBUIAMHU U HOPMaMHU
MOBEJICHHS U CIIOCOOCTBYIOT TIPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COIUATU3AIIAN
oOyyJaronuxcsi.

JIMIHOCTHBIC PE3yIbTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIONTUXCS PYKOBOJACTBOBATHCS
CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMI M PACIIUPEHUE OIBITA JICITCILHOCTH Ha
€€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHMSA .

IICHHOCTHOTO OTHOIIEHUS K OTCYECTBCHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACIICVIO, TOHMMAaHHS 3HAYCHUS XMMHYECKOW HAyKH B )KH3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH  BJIAJICTh JIOCTOBEpHOW HH(OpMaIMeli O TepeIoBbIX
JOCTHXKCHUSAX M OTKPBITHUSX MHPOBON M OTEYECTBEHHOW XWMUH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HaHUSAX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

2) rpasKAaHCKOro BOCIIUTAHUS

NPEJICTaBICHHUS O COIMAIBLHBIX HOpMaX M MPaBWJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIE0OBATENBCKON, TBOPYECKONW M JIPYTUX BUAAX JESITEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM JCSITETLHOCTH IPH BBHITTOJHEHUH YUEOHBIX, ITO3HABATEIBHBIX
3a7a4, BBITOJHEHUH XUMHUYCCKUX OKCIIEPUMEHTOB, CO3JaHWHM Y4YEOHBIX MPOCKTOB,
CTpEMJICHHSI K B3aWMOIIOHMMAHHI0O M B3aUMOIIOMOIIM B TIpOIlecce OSTOW y4eOHOMH
JeSITeTbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEICHUE U MOCTYIIKM CBOMX TOBApPHUIIICH C
TIO3HIIMY HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUN TOCTYITKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PCHUYCCKUE TMPEJCTABJICHUS O BEIIECTBE M XUMHUYECKOH pEaKIIHH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIFOIINE OCHOBY IS
MOHUMAaHUSl CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIBI, B3AUMOCBS3SIX YEIOBEKA C MPUPOJIHON CPENoi, O
POJIM XMMHH B TIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOTYYEHHE HOBBIX 3HAHUU M0 XUMUH,
HE0OX0IMMBIe TSl OObSICHEHHsI HaOMIOAaeMbIX MPOIIECCOB U SIBJICHHM, MTO3HABATEIHHOM,
MH(OPMAIIMOHHON M YUTATENbCKOW KYJIbTYPhI, B TOM YHCIIC€ HABBIKOB CAMOCTOSITEIILHON
paboThl ¢ y4eOHBIMHU TEKCTAMH, CIIPABOYHOM JINTEPATYPOU, JOCTYTHBIMU TEXHUYECKUMU
cpencTBaMu WH()OPMAIIMOHHBIX TEXHOJIOTHH;



HWHTEpeC K 00yYEHUIO U TTO3HAHUIO, JTI0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM00Opa30BaHUIO, MPOEKTHOW M UCCIIEA0BATENbCKON NEATENbHOCTH, K OCO3HAHHOMY
BBIOOpY HANPaBJIECHHOCTU U YPOBHS OOYyYEHHS B JaTbHEHIIIEM;

4) dpopMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3/IOpPOBBIA 00pa3 »KU3HU, OCO3HAHUE MOCICACTBUNA U HEMPUATHE BPEIHBIX
NpUBbIUEK  (YHOTPEONEHUsT aJKOroJisl, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTH
coOJTr0IeHHsI TPaBUII 6€30MaCHOCTH MPHU OOPAIICHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY
Y peaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

WHTEpEC K MPaKTUUYECKOMY H3yUYCHHIO TMpodeccuid U TpyAa pa3IudyHOro poja,
YBOXKEHHE K TPYAYy M pe3yibTaTaM TPYAOBOW AESITEIHHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMCHCHHSI TIPEIMETHBIX 3HAHWM 1O XWMHUHU, OCO3HAHHBIA BBHIOOP WHIMBHUIYATBHOU
TPAaCKTOPUU TPOJIOJDKEHHUS] OOpa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEUTHON
po¢eCCUOHATBHON JIEATETbHOCTU W Pa3BUTHA HEOOXOAUMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBATHCA B MPO(ECCHOHAILHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMA:

AKOJIOTMUYECKH 11€JeCO00pa3HOe OTHOIIEHHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha
3emile, OCHOBE €€ CYIIECTBOBAaHHS, IMOHUMaHHE LIEHHOCTH 3J0POBOr0 M OE30MaCHOTO
oOpa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY H
IICUXUYECKOMY 3/I0POBbIO, OCO3HAHHME IIEHHOCTU COOJIIOJIEHUs MpaBMil 0€30MacHOTO
MOBEICHUS IPU paboTe C BEIIECTBAMMU, a TAKXKE B CUTYaIUSIX, YTPOXKAIOIIKUX 3I0POBBIO U
JKU3HU JTI0JICH;

CIOCOOHOCTH MPUMEHSITh 3HAHUS, TIOJTy4yaeMble NMPU U3YUYCHUU XUMUH, [Tl PEIICHUS
3a/la4, CBSI3aHHBIX C OKPY’XKaWoIIed MPUPOTHOW Ccpefod, Ui TOBBIIMICHUS YPOBHS
HKOJIOTMUECKON KYJIbTYpPbI, OCO3HAHUSI TJI00ATFHOTO XapaKTepa SKOJIOTHYEeCKUX MpodiaeM
U ITyTeH UX peleHus mocpeiCTBOM METOA0B XUMUHU, SKOJIOTUYECKOTO MBIIIJICHUS, yMEHUS
PYKOBOJICTBOBAThCS UM B MTO3HABATEIHLHOM, KOMMYHHUKATUBHOMN U COLIMATIBLHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMETHBIX Pe3yJIbTAaTOB BBIICISIOT 3HAYMMBIC 171 (DOPMUPOBAHUS
MHPOBO33PCHHS OOICHAYYHbIC TOHATHSA (3aKOH, TEOpHs, MPHUHIIMI, THIOoTe3a, (akT,
CHCTEMa, TMPOIIECC, PKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX YUYEOHBIX MpEeAMETax M ITO3BOJIIIOT Ha OCHOBE 3HAHUH W3 ITHUX IMPEIMETOB
(dhopMupoOBaTh MpEACTABICHUE O LEJIOCTHON HAyYHOH KapTHHE MHUpa, U YHUBEpPCAJIbHbBIE
ydeOHbIe JeHCTBHS (MO3HABaTElbHBIC, KOMMYHUKATHUBHBIC, DPETYISATUBHBIC), KOTOPHIE
obecrieunBarOT (OPMHPOBAHHE TOTOBHOCTH K CaMOCTOSATEILHOMY IIAHUPOBAHUIO U
OCYIIECTBJIICHUIO YYEOHOU JESITEITbHOCTH.

IHo3naBaTe/ibHbIE YHUBEPCAJIbLHbIE YyYeOHbIE AeHCTBUS

ba3oBble JJornueckue AeicTBUS:



YMEHHUSI UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIILICHUS TP OCBOCHUU 3HAHUM:
pacKpbIBaThb CMBICT XUMUYECKMX TMOHATUM (BBIIEIATh WX XapaKTEpHbIC MPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTUSAMH), HCIOJIH30BaTh MOHITHUS JIs
O0OBsACHEHUS] OTACNBbHBIX (DAKTOB U SIBJICHUM, BBHIOMPATh OCHOBAHUS M KPUTEPUU IS
KJIacCU(PUKAIIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX peakiuii, yCTaHaBIWBaTh
MIPUYNHHO-CIICJICTBEHHBIE CBS3M MEXIY OOBEKTaMU H3YUYEHHUs, CTPOUTHh JIOTUYECKHE
paccyxnaenus (MHIYKTUBHBIC, JACIyKTUBHBIC, [0 aHAJIOTWM), JeJaTh BBIBOABI U
3aKIIFOYCHUS,

YMEHHE TPUMEHSATH B TMpoOlecce TMO3HAHUS TMOHATHS  (MpPEeIMETHhIE U
MeTanpeaMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMUU,
mpeoOpa3oBbIBaTh MIUPOKO TMPUMEHSIEMbIE B XHMHH MOJCIbHBIC MPEJICTABICHUS —
XUMUYECKUM 3HAK (CHMBOJI JJIEMEHTA), XUMUYecKas (opMmyJia U ypaBHEHNE XUMHUECKOM
peakIuu — MpU PElIeHUH yueOHO-TI03HABATENIBHBIX 3a/1ad, C YYETOM ITHUX MOJECIHHBIX
MPEACTaBICHUN BBISABISITH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPHU3HAKH H3y4aeMBbIX
O0BEKTOB — XHMHYECKHX BEIIECTB M XUMHUYECKHX pEaKIMi, BBISBIATH OOIINE
3aKOHOMEPHOCTH, TPUUYUHHO-CJICICTBEHHBIE CBS3M M TMPOTHUBOPEYHS B H3yYaeMBIX
mporieccax H sIBICHUSX.

ba3oBble uccienoBarelbCcKue AeCTBHS.

YMEHHE UCIOJIb30BaTh TOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMS,
a Tak)Ke B Ka4eCTBE OCHOBBI JUIsl (POPMHUPOBAHKS TUIIOTE3BI 10 MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHrne ONbITa 10 IUJIAHUPOBAHHUIO, OpPraHU3allid W TPOBEACHUIO
YYCHHUYECKUX IKCIIEPUMEHTOB, yMEHHE HAaOI0/1aTh 3a X0I0M IMPOIECCa, CAMOCTOATENHHO
IIPOTHO3UPOBATH €T0 PE3yibTaT, GOPMYIUPOBATH 000OIIEHUS M BBIBOABI 110 Pe3yIbTaTaM
IPOBEAEHHOTO OIBITA, UCCIAEOBAHHUS, COCTABIISATh OTYET O MpOJAeIaHHOK padoTe.

PabGora ¢ undopmanmueii:

yMEHHEe BBIOMPATh, AHAIM3UPOBATh U MHTEPIPETUPOBATh WH(DOPMAIIUIO Pa3IMUHBIX
BUJIOB U (opM TMpeAcTaBiIeHHUS, IOJIyYaeMyl0 M3 pa3HbIX HMCTOYHHUKOB (HAy4HO-
MONYJIIpHAs JINTEpaTypa XUMHUYECKOTO COJACP)KAaHMS, CIPaBOYHBIC IMOCOOMS, PECypChl
HNHTepHeTa), KpUTUYECKH OLICHUBATH IMTPOTHBOPECUMBYIO M HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TIPUMEHSTh pa3JIMYHbIE METOJIbI W 3alpoChl IPH IOHWCKE U OoTOOpe
“H(pOpMaIMK U COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJHEHUS YI€OHBIX U
MMO3HABATEIBHBIX 3aJlay OMNpeJeIEHHOTO THIA, NPUOOPETEHHE OIbiTa B 00JacTH
HCIIOJIb30BAHUS HH(pOPMAITMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH, OBJIAJICHUE
KYJIbTYpOW aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM, CAMOCTOATEIHHO
BBIOMpATh ONTHUMaIbHYI (opMy mpenacTaBieHus WHOOpPMAIMA W WIUIIOCTPUPOBATH
peraeMble 3a7a9i HECIIOKHBIMH CXEMaMH, IMarpaMMaMHt, IpyruMu hopMaMu rpa@uku U
UX KOMOUHAILIUSIMU;

yYMEHHE HCIIOIh30BaTh U AaHAJIM3UPOBATH B MPOIECCE YUEOHON U MCCIIE0BATELCKON
NEeSITEIIbHOCTH HMH(OPMAIMIO O BIMSHUU TPOMBIIUICHHOCTH, CEIHCKOTO XO3SHCTBA U
TPAHCIIOPTa Ha COCTOSIHUE OKPYXKAIOIEel MPUPOAHON CPEbl.



KomMmyHukaTuBHbIE YHHBepcaibHbIe Y4eOHbIe e CTBHA:

YMEHHUsI 3a7aBaTh BOIPOCHI (B XOJe auanora u (Wih) AUCKYCCUU) MO CYIIECTBY
o0cyx/1aeMoil TeMbl, (OPMYJIHPOBATh CBOU MPEJIOKEHHUSI OTHOCUTENILHO BBINOJIHEHUS
MPEJI0KEHHOM 3aa4u;

YMEHUS MPEACTABIATH MOJYUYEHHbIE PE3yJIbTaThl O3HABATEIbHOU AEATEILHOCTH B
YCTHBIX M NHUCBMEHHBIX TEKCTax; JeNlaTh MPE3EHTALUI0 PE3yJIbTaTOB BbIOJIHEHUS
XUMUYECKOTO JKcrepuMeHTa (1abopaTOpHOTO OIMbITa, JIa0OpaTOpHOM pabdOThl MO
HCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YUEOHOTO MIPOEKTA);

yMEHUS y4yeOHOro  COTPYAHMYECTBAa CO CBEPCTHHMKAMH B  COBMECTHOM
MO3HABATEIbHOM M MCCIEAOBATENbCKOM JAEATENbHOCTH MPU PEIIEHWH BO3HUKAIOIIMX
npo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAaHHUA MO3MIMKI (00CyxaeHus,
OOMEH MHEHUSIMH, «MO3TOBBI€ IUTYpPMbD», KOOpPAMHALIMSI COBMECTHBIX JIEHCTBUH,
orpezesieHue KpUTEPUEB MO OLICHKE KayecTBa BHIMOJIHEHHON pabOThI U ApYyTHUE).

PeryasiTuBHbIe YHHBepcaibHbIe y4eOHbIe JelCTBHA:

YMEHHE CaMOCTOSITEIbHO OMNpEeAeNsATh UeNH JIeATEIbHOCTH, IUIAaHUPOBATh,
OCYUIECTBIISITh, KOHTPOJMPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOKO
NesITeNIbHOCTh, BbIOMpaTh Haubosnee 3(PQPeKTUBHbIE CHOCOOBI pelIeHHUs Y4eOHBIX U
MO3HABATEJIbHBIX  3a7ay, CAMOCTOSTENBHO  COCTaBISATh  WJIM  KOPPEKTUPOBATH
MIPEIUIOKECHHBIA AJITOPUTM JIE€MCTBUM IPU BBINOJHEHUM 3aJaHUM C YYETOM IMOJYUYECHUS
HOBBIX 3HaHUM 00 wH3yyaeMbIX OOBEKTaX — BEIIeCTBAX M pEaKUUAX, OLEHUBATh
COOTBETCTBUE IOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON II€JIM, YMEHUE HCIO0JIb30BaTh M
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUM 3aJaHUM.

NPEIMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 0O0S3aTENILHOTO COJACpIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOil paboueld mMporpamMmoid, BBIIENSIOT: OCBOCHHBIE
o0Oy4arolMuUcs Hay4YyHble 3HAHUS, YMEHHSI U CHOCOOBI IEHCTBUM, crienupuyecKue s
peIMEeTHOM 00acTh «XUMHUS, BUJIbI IEATEILHOCTH 10 TOTYyUYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIpEeTallii, MPEeoOpa30oBaHUI0 U MPUMEHEHHIO B PAa3IMYHBIX y4eOHBIX U HOBBIX
CUTYaIIUsIX.
K xoniy oOyueHuss B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y O0YUAIONTUXCSI YMEHU:
® DPacKpbhIBaTh CMBIC OCHOBHBIX XHMHYECKHX TOHATHI: aTOM, MOJEKYJa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BELIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPO/HAs), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS. Macca, MacCoBasi 10J1s1 XUMUYECKOIO 3JIEMEHTA B
COCIMHEHUHU,  MOJSIPHBI ~ 00BEM,  OKCHI, KHCJIOTA, OCHOBaHUE, COJlb,
ANEKTPOOTPUIIATEIHPHOCTh, CTENEHb OKHUCIICHHUS, XUMHUYECKasl peakius, Kiaccuduxaims
peaKiuil: peakuuu COSCAUHEHUs, PEAKIMU PA3T0KEHUS, PEAKIUU 3aMElIeHUs, peaKluu
oOMeHa, 9K30- U DHJIOTEPMHUYECKHUE PEAKINH, TEIUIOBOH A((EeKT peakiuu, sapo aroma,
AJIEKTPOHHBIA CJIOW aToma, aTOMHasi OpOUTalnb, paguyc aToMa, XUMHUYECKasl CBS3b,



MOJISIPHAS ¥ HEMOJIIpHAs KOBAJICHTHASI CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PACTBOD,
MaccoBas J0Js BelecTBa (MPOLIEHTHAsI KOHLIEHTPAI|sl) B pacTBOPE;

® WJLTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUM U MPUMEHSITh 3TH
MOHSATHUS MPU OMMCAHUM BEIIECTB U UX MPEBPAICHU;

® IICTIOJIB30BAaTh XMMHYECKYI0 CHUMBOJIUKY JJIs COCTaBJICHHUS (OPMYJ BEIIECTB U
YPaBHEHHM XUMHYECKUX PEAKLUN;

® OTIPE/ICIIATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKHCJICHUS DJJIEMEHTOB B OWHApHBIX COCIWHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K
onpefeiéHHOMY Kjaccy COeAMHEHMM 1o ¢opMynaM, BHUJA XUMHYECKOH CBSI3U
(KoBasieHTHAst M1 MOHHAs) B HEOPTAaHUYECKUX COCTMHCHUSX;

e packpbiBaTh  cMbIcn  llepmommueckoro  3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHWMAHHE TMEPUOJAMUYECKON 3aBUCUMOCTU CBOMCTB XHUMHUYECKHUX
3JIEMEHTOB OT MX NoJIokeHUs B Ileprnoanyeckor cucrteme, 3aKOHOB COXPAHEHUSI MACChI
BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUs, 3aKOHAa ABOraJipo;

® OMKCHIBATh W XapakTepuzoBaTh TabmuuHyio Gopmy Ilepuogmdeckoit cuUCTEMBbI
XUMUYECKUX DJJIEMEHTOB: pa3inuaTh TMOHATUS «TJaBHas moarpymnmna (A-rpynma)» u
«mobounass moarpynma (b-rpynma)», wmanele U OONBIIME TIEPHOJBI, COOTHOCHUTH
0003HaueHUs, KOTOpble MMEIOTCA B Tabmuie «llepuogudeckas cucTeMa XUMHUYECKUX
anemenToB [[. M. MeHnneneeBa» C 4YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOliee YHCIo 3JEKTPOHOB U
pacrpeesieHle UX 0 AIEKTPOHHBIM CIIOSIM);

® KJJacCCU(PUIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHWYECKHWE BEIEeCTBa,
XUMHYECKHE peakuuu (M0 YUCIYy U COCTaBy YYACTBYIOIIMX B PEAKIUU BEIIECTB, IO
TerIoBoMY 3P HeKTy);

® XapaKTepHu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BEILIECTB PA3IMUHBIX
KJIaCCOB,  MOATBEpXKIash  ONUCAaHWE  MPUMEpPaMHU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUA;

® IPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KaU€CTBEHHOTO COCTAaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX IPEBPAIICHUIN B PA3IMYHBIX YCIOBUSX;

® BEIYKCIISITh OTHOCHUTENIBHYIO MOJIEKYJIIDHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0O XMMHUUYECKOTO dJeMeHTa Mo (opMmyse COeIWHEHHUs, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEaklny;

® IPUMEHSATh OCHOBHBIE OIlEpAllU MBICIUTEIbHOMN AESITEIbHOCTH — aHAIN3 U CUHTE3,
CpaBHeHHE, 0000IIeHHEe, CUCTEMATH3alMI0, KIACCU(UKAINIO, BBIABICHHUE MPUYUHHO-
CJIEACTBEHHBIX CBA3€H — JUISl M3YUYEHHS CBOWCTB BEIIECTB M XUMHYECKHUX PEaAKLUU,
€CTECTBEHHO-HAY4YHbIE METOJbI MMO3HAHUSI — HAOJI0JICHUE, U3MEPEHUE, MOICTUPOBAHUE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN);

e ClIeJIOBaTh NPAaBWIAM IIOJH30BAHUS XUMHUYECKOW TMOCYION U J1abopaTopHBIM
o0Opy/ZOBaHWEM, a TaKXKe MpaBuUjaM OOpaIIeHUsT C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIHSIMH TIO BBITIOJTHEHUIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB IO TOTYYEHUIO U



coOMpaHHI0 Tra3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPENEIEHHON MacCOBOM JIOJEN pACTBOPEHHOIO BEIECTBA, IIAHUPOBATH U
MPOBOJUTH XUMHUYECKHUE DKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB MIEIOUEH H
KHCJIOT C TIOMOIIbIO HHIUKATOPOB (JIakMyC, (heHOI(PTaTeHH, METUIOPAHK U JPYTHE).

K koHiy oOyueHuss B 9 kJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y OOYHAIOITUXCS YMEHUM:

® PACKPBIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHITUN: XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BaJICHTHOCTb,
AIEKTPOOTPHUIIATETBHOCTD, CTETICHb OKUCIICHHS, XUMUYECKast PEaKIUsl, XUMUYECKas CBS3b,
TEIUIOBOM 3(QQeKT peakuuu, MOjb, MOJSIPHBIM O0O0BEM, pacTBOpP, 3SJIEKTPOIUTHL,
HEIJICKTPOJIUTHI, AJIEKTPOJUTUYECKAsT JUCCOIMAIUS, PEaKIM HOHHOrO OOMeEHa,
KaTaJinu3aTop, XHUMHYECKOE paBHOBECHE, oOOpaTHMble U HeoOpaTHMbIE pEeaKIuH,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpOmHs, amMpOTEPHOCTb, XUMHUYECKass CBsA3b (KOBAJCHTHAas,
WOHHAs, METAJNTMYEeCKasi), KpUCTAJUIMYEeCKas penieéTka, KOppo3us METaJUIOB, CIUIAaBHI,
CKOPOCTh XUMHYECKOH peakinu, MpeaebpbHo nonyctumas konmnentpamus [1JIK BemecTsa;

® WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUM W IPUMEHSTh ITH
TIOHSATHUS MPU OMMCAHUM BEIIECTB M UX MPEBPAICHU;

® IICTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJeHHUs (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKINM;

® ONPENIEATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XHMHUYECKUX JJIEMEHTOB B
COEIMHEHUSX Pa3IMYHOr0 COCTaBa, IPUHAJJIEKHOCTh BEILECTB K ONPENEIEHHOMY KJIacCy
coenquHeHUN 1o (dopmyraMm, BHA XUMHUYECKOM CBs3M (KOBaJIeHTHas, WMOHHA,
MeTaJJTNYecKasi) B HEOPraHMUECKUX COCTMHEHUSX, 3apsi/l MOHA [0 XUMUYECKOH dopMmyiie,
XapakTep cpeapl B BOJHBIX pAacTBOpaXx HEOPraHWYECKHX COEIWHEHMM, THII
KPUCTAJUTMYECKOM pEeIIETKN KOHKPETHOTO BELIECTBA;

e packpbiBaTh cMmblci  I[lepuonnueckoro 3akona JI. M. Mengeneesa wu
JI€MOHCTPUPOBATh €ro MOHMMAaHHUE: ONHUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (opMy
[lepuoanueckoil CHCTEMBbl XUMUYECKHX DJJIEMEHTOB: pPAa3iN4aTh IOHATHUS «IJIaBHAs
noarpynmna (A-rpynma)» u «mnobounas noarpymmna (b-rpynma)», maneie u Oonbiive
MEPHOJIbI, COOTHOCUTh O0O3HAYEHUS, KOTOPhIE MUMEIOTCS B MEPUOJUYECKON Tabnuiie, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsi anapa, oOlee YUCIO AJISKTPOHOB M PACIPECNICHUE UX IO SJEKTPOHHBIM CJIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB AJIEMEHTOB M UX COCTUHEHUI
B Mpejienax MallbIX MePUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOCHHS UX aTOMOB;

® KJIaCCH(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHWE  BEIeCTBa,
XUMUYECKHE peakuuu (M0 YHUCIy U COCTaBy YYacTBYIOIIMX B PEaKIMU BEIIECTB, IO
TerIoBoMy 3P GEeKTy, 0 U3MEHEHHIO CTETICHEW OKUCIICHHS XUMUYECKUX DJIEMEHTOB);



® XapaKkTepu30BaTh (ONMUCHIBATh) 00LIME U crenu(pUIECKUe XMMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, TOJITBEPXK/IAsi OMHMCAHUE MPUMEpPaMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIONMIUX XUMUYCCKUX PEAKIINN;

® COCTaBIISITh YPAaBHECHHS SJICKTPOIUTHUUYCCKON IUCCOIUAIIMN KUCJIOT, MICIIOYeH W
COJICH, TOJHBIE W COKpAIICHHBIE YpPaBHEHUS pEaKIWid HWOHHOTO OOMEHa, ypaBHEHUS
peaknuii, MOATBEPKIAIONINX CYIIECTBOBAHUE T€HETHYECKOW CBSI3M MEXK]y BEIIECTBAMHU
Pa3IUYHBIX KJIACCOB;

® PaCKpBIBATh CYITHOCTh OKUCIIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA TTOCPEACTBOM
COCTABJICHUS AJICKTPOHHOTO OajlaHCca 3TUX PEaKIIHiA,

® [IPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCMOCTHU OT MX CTPOCHUS, BO3MOXHOCTH
MPOTEKAHMSI XUMUYCCKUX MPEBPAIICHUH B PA3JIMYHBIX YCIOBUSIX;

® BHIUMCIIATH OTHOCHTEIIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIO XMMHYECKOTO dJIeMEHTa 1Mo (HOpMysie COCIUHEHHUsS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYCCKOW PEaKIINU;

e COONMIONATh TpaBWJIa IIOJIB30BAHUS XWMHYECKOH TMOCYI0H H J1a00paTOpHBIM
o0Opy/IOBaHMEM, a TaKKe TpaBHia OOpaIlICHUS C BEHISCTBAMH B COOTBETCTBHH C
WHCTPYKIHMSIMH TIO BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYCCKUX OIBITOB IO TOJYYEHUIO U
coOupaHuIo Ta3000pa3HBIX BEIIECTB (AMMHUAKa U YTJICKHUCIIOTO Ta3a);

® IPOBOJIUTH PEaKIMU, TOJATBEP)KIAIONINE KA4YeCTBEHHBI COCTaB Pa3IHMYHBIX
BEILIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHUI-, OPOMUI-, UOAUI-, KapOOHAT-, pocdat-
, CWIMKaT-, Ccyib(}ar-, TUAPOKCHA-UOHBI, KAaTHOHBl aMMOHMS W HOHBI H3YUYEHHBIX
METaJIOB, MPUCYTCTBYIOIIKNE B BOJHBIX PaCTBOPAX HEOPTaHUYECKHUX BEIIECTB;

® IPUMEHSATH OCHOBHBIE OTIEpaIlii MBICIUTEILHON ACSITEIHPHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEMATHU3aI1I0, BEISIBJICHHE MPUUNHHO-CIEACTBEHHBIX CBSI3e
— JUIS W3YyYCHHS CBOWCTB BEIIECTB U XUMHUYECKHX PEaKIMi, €CTCCTBEHHO-HAY4YHBIC
METO/Ibl TO3HAHUS — HaOJII0ICHHE, U3MEPEHHE, MOJISTUPOBaHUE, SKCIIEPUMEHT (peaTbHbIN
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonstue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bu6morexa LIOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomas cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HU UEJI0BEKA 3 bubmmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpobusie | Hpaxrieckie u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HU 4yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeToMax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubnuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
0 ATOMBI 1 MOTIEKYIEL L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BEIECTBA 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popy JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bu6mmoreka [{OK
Mounspaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJmyecTBa, MacChl
17 BEIIlECTBA TI0 YPAaBHCHUSM Bubmmorexa [IOK
B M . https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKlnui
Knaccudukanus XuMu4ecKkux
18 €aKIHi (COeTMHEHUS, PA3JI0KEHUS bubmorexa HOK
peaid A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIlus 3HaHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKnum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — 3jieMeHT U bubmotexa [JOK
AyxE. poat https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOMICTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa LOK
poJia {peaxt ’ https.//m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorexa LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS a a, CII0COOBI zzro bubmorexa HOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktruueckast pabota Ne 3 o Teme
26 «[Tonyuenue u cooupanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOHUCTBY»
97 Boaopon — sneMeHT u mpoctoe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITousiTre 0 KHUCIIOTaX U COMIAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cooupaHue BOOPOIA bubmorexa HOK
7 P AOPOAE, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmiorexa HOK
B .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruucienus 0065EMOB ra3oB 10
34 ABHEHHIO PeaKIH Ha OCHOBE bubmiorexa HOK
P "p " . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTENb.
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubmuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTruueckast padota Ne 5 o Teme
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
onpeaeiEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHwusI: COCTaB, K1accuuKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHUYECKUE CBOKCTBA bubnnorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOE(SLII) TIOJT )eHI/ISI XI/IMI/I‘IZSKI/I@ bubmorera [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetnueckas CBsI3b MEKIY
48 KJIacCCaMH HEOPraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06001eHne U cucTeMaTu3alus bubnunoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KonTtponsnas pabora Ne3 mo teme
" bubnnoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIIACCHU(PUKAITUU

bubmuoreka [JOK

51 XUMHUYECKHX dieMeHTOB. IlonsaTue o
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 ITeproasl, TPYIIIBI, ITOATPYIIIIEL bubnmorexa LOK
PHOJIBL, TPYIHIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aTOMOB 25ieMeHTOoB [lepnonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U MPAKTUKH. 1. bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, Me1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEKTPOOTPUIIATEIILHOCTH ATOMOB
bubnuoreka [JOK
58 XUMHAYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
bubnmunoreka IIOK
59 Honnag xuMu4deckast CBsI3b 1

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

60 KoBanenTHas nosnsipHas XuMHu4yecKas 1 bubmuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenomsipHast 1 bubnuorexa [JOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CTeneHe okucneHHs L https://m.edsocI)_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuoreka [JOK
64 OxuCIUTENN U BOCCTAHOBUTEITH 1 httos://m.e dsocI)_.Iru 100adb076
KonTtponpHas padota Ned4 o teme
65 «CtpoeHne aroma. XUMHUYECKast 1 bubamorexa [JOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTu3aIys 3SHaHUuH https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTU3alys 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnnoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eaku. IToHsITHE 0 TOMOT'€HHBIX U 1 bubmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIMIX

3 IlouaTHe 0 XUMHUYSCKOM 1 bu6mmoreka [JOK

PaBHOBCCHU. CDaKTOPBI, BIIHAOIINUC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKucCIuTeIbHO- bubmmorexa [{OK
BOCCTAHOBHUTEJIbHBIE PEAKLINHU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 muccormanuu. CHiibHbBIE U Cl1a0ble bubmorexa HOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKIuil brbmmorexa [OK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JTUCCOTTUAITAN
XUMUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorexa LOK
. https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIHT
. bu6mmoreka [JOK
14 Honsrne o rinpomise coneit https://m.edsoo.ru/00add9d4
15 O0o00IIcHNE B CHCTEMAaTH3aLIHS bubmuoreka [JOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «PernreHne 3KCeprUMEHTaATBHBIX bubmmorexa [JOK
https://m.edsoo.ru/00addbfa
3a/1a49
KonTponpHas padota Ne2 o teme
17 «QIEeKTpOJINTHYECKAs bubnuoreka [IOK

Jucconyanusa. XUMHA4eCKue
pCaKknuu B paCTBOpAX»

https://m.edsoo.ru/00addecO
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OO01mas XxapakTepucTUKa raJIoreHOB.

18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE Bubmmorexa LIOK
pumMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKHE CBOMCTBA, MOTYyYCHUE brbmmorexa LOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTueckas padota Ne 2 o Teme
20 «[Tomy4ueHne COJITHON KUCITOTHI bubmorexa HOK
YHCHpE 6077 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIUi, €CIIA OJINH bubmorexa OK
P ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.

23 Haxoxnenue cepol u €€ bubnuoreka [JOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,

24 (bI/I];)I/I‘leCKI/II)e " XI/If/II/I‘ICCKI/Ie bubmorexa HOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
bubnuoreka [JOK
25 (bM3UYEeCKUEe U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYYCHHA cepHoﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuucienne MmaccoBoi 10U

bu6mmoreka [{OK

27
BBIX0/1a ITPOJIYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymisl. A3o0T,

28 acIpoCTPaHEHHE B IPUPOJIE bubnmorexa LHOK
pacipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(bu3HUecCKre U XUMUICCKHE
CBOIiCTBa
AmMuak, ero uznyeckue u

29 XUMHUYECKHE CBOMCTBA, MOJYUYECHUE bubmmorexa [OK

’ ya https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTnueckas padota Ne 3 o Teme
30 «ITonyyenne aMMuaKa, H3ydeHue bubmiorexa HOK
yqv - H3YH https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 no0OpeHnii. XUMHUYECKOE Eubmorexa HOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta
dochop. Oxcun dbochopa u

33 (I)OC(%)O pHa}I KI/ICJ'I((i))Ta ®¢§3HE1\2:KH6 u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOIyUYeHUE
34 Hcnons3oBanue pochaToB B bubnuoreka [IOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoopeHuil. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu

Yraepoa, pacipocTpaHEHHE B

35 npupo e, hu3nuecKue u bubmorexa LHOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XHMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUECKHE TTPOOIIEMEL bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK
37 YronbHasg KUCIOTA U €€ COn
https://m.edso0.ru/00ae006¢c
[Tpaktuueckast padota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edso0.ru/00ae027e
KapOoHaT-uOH"
[IepBoHauanbHBIC TIOHATHS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmnorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHMSX YIiIepo/ia
bu6mmoreka [JOK
40 Kpemuuii u ero coe fuHeHN
P s https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae0bf2
HEMETAJIIBl U UX COEINHEHUY
KonTtponsHas pabota Ne3 mo teme
N bubmuoreka [JOK
42 «BaxHelIne HEMETAIIBI U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0el8
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OOm1ast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmoreka [{OK

43
METAJUIMYECKasi KpUCTAIUIMIECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOKMCTBA
METAJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIIEKTPOXUMHUYCCKHIN PST bubmmorera [JOK
P o P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
metaiuioB. Ciurasel. Berauncienus
45 IO YPaBHEHUSIM XUMHYECKUX bubmorexa LOK
P N https://m.edso00.ru/00ae1156
peaKIuii, €Cliv OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 ITousiTrie 0 KOPPO3UU METAIIOB bubmmorexa [OK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47 €JIOYHBIE METAILIbI
1 https://m.edso0.ru/00ael4b?2
48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bubmuoreka [JOK
KaJus https://m.edso0.ru/00ael4b?2
49 [Ieno4yHO3eMENBHBIE METAILIIBI — bubnuoreka [IOK
KaIbIIMA U MarHui https://m.edso0.ru/00ael5e8
50 Baxxueiiine coe qUHEHNUS KaIbIIHS bubmorexa LIOK
a H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3ALIUS
3HAaHUU
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 }KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 AomiHil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH bubnuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HaAHUH
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTanIbHbBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelniue https://m.edsoo.ru/00ae3de8
MeETaJJIbl U UX COEAUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eclid OJIUH
60 W3 PEeareHTOB JaH B H30BITKE WM bubnuoreka [JOK
COJEPKUT IpuUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JJOJU BBIXOJ1a IPOAYKTA
peakuuu
61 O00011IeHNE U CUCTEMATH3AL[ S
3HAHUH
KonTtponsHas pabota Ne4 mo teme
62 «BaxHeunme MeTaJlJIbl U UX

COCAUHCHUA»
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63 BemectBa 1 Marepuaisl B 1 bubmuoreka [IOK
IMOBCEAHEBHOM KU3HH YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKAIOILEH Ccpebl https://m.edsoo.ru/00ae4270
65 Posnbe xumuu B perieHnn 1 bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O60011IEHNE U bubnnorexa [JOK
66 . 1
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubiit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
HPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

e Xumusi: 8- kiacc: 0a30BbI ypPOBEHB: YUECOHUK; S5-€ U3/AaHHE, epepaboTanHoe, 8
kinace/ Tabpuensu O.C., OctpoymoB W.I'., CrnagkoB C.A. AknuoHepHOE OOIIECTBO
«3marensctBO «IIpocBenieHney

o Xumusi: 9-1 kiacc: 0a30BbIld YPOBEHb: YUECOHUK; 5-€ W3/aHue, repepaboranHoe, 9
kinace/ TNabpuensu O.C., OctpoymoB W.I'., CrnagkoB C.A. AknuoHepHOE OOIIECTBO
«3marensctBO «IIpocBenienney

METOIUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

- ®I'NC «Mos mikoja»

- Pocculickast aeKTpoHHas WKoia
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