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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o XMMHHK Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOW MPOTPaMMBI OCHOBHOTO
obmiero obpaszoBanus, mnpenacraBieHHbix B ®I'OC OO0, a Taxke Ha OCHOBE (enepanbHOM
paboueil mporpaMMbl BOCIIUTAHUS U € YYETOM KOHLEMIUH MpenojaBaHus yueOHOTro mpeamera
«Xumus» B 00pazoBaTelbHBIX opraHu3anusx Poccuiickoit deaepanum.

[Iporpamma 1o XuMUHM Ja€T TpEACTaBICHUE O IEJsIX, OoOlel cTpaTeruu oOydeHus,
BOCIIUTaHUS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMH y4eOHOro MpeaMeTa, yCTaHABIHWBAET
00s13aTeNTbHOE TPEIMETHOE COJIEP)KAHHE, MPEIyCMAaTPUBAET PACHpeeNieHHe ero Mo KiaccaMm U
CTPYKTYpPHUpPOBAHHUE I10 pa3jieiaM U TeMaM MPOrpaMMbl IO XUMUH, ONPEAEIseT KOJIUUECTBEHHbIE
U KAauyeCTBEHHBIC XapaKTEPUCTUKH COJECPKAHUSA, PEKOMEHIYEMYIO IIOCIECIOBATECIBHOCTD
M3YYEHUS XUMUU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKU y4eOHOTrOo
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaessieT BO3SMOXKHOCTU MpeIMeTa A
peanu3zanuy TpeOOBaHUM K pe3ylbTaTaM OCBOEHHsS OCHOBHOW 00pa3zoBaTeIbHOI MporpaMmbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a Takxke TpeOOBaHUHN K pe3ybTaTaM 00y4eHUs! XUMUHU
Ha YpOBHE Leled W3ydeHUs IMpeaMeTa M OCHOBHBIX BHUAOB YyueOHO-TIO3HABaTEIbHOMN
JEeSITEIbHOCTH 00Y4YaIOILErocs o OCBOCHUIO Y4€OHOT0 COJEpKaHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM AJis1 (POPMHUPOBAHUSI MUPOBO33pEHHS 00yUaIOLIErocsi, €ro
IPEJCTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (OPMHUpPYEMble XUMHUEH
MIPEJICTaBICHHS O B3aMOIMPEBPAIICHUAX SHEPTUU U 00 IBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00aTbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHs UEIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUILEBON U 3KOJIOIHYEeCKON 0€30IacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allud BO3MOXKHOCTEH s caMopa3BUTHA U (OpMUpPOBaHUS
KYJbTYpbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0OydJarouIuxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  y4yeOHOM  JESITENbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HH, TaKk U B
npodeccOHaIbHON 1eATeNbHOCTH;

3HAaKOMHUT CO CHEUU(PUKOH HAyYHOTO MBIIUICHHS, 3aKJaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IUIAJ1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHT
€CTECTBEHHO-HAayYHON TPaMOTHOCTH 00yUaroIMuXCs;

crocoOCTBYeT (OPMUPOBAHHIO I[IEHHOCTHOTO OTHOMIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOrMYeckoe oOpa3zoBaHHE
oOyJaronuxcs.

JlanHble HampaBlieHUS B OOyYEHUM XMMHM OOECIHEeuMBaIOTCA CHEUM(PUKON coaepKaHus
y4yeOHOro mpeaMeTa, KOTOpBIH SABISETCA MEJarorMuyeckd aJanTHPOBAHHBIM OTpaXXEHHEM
0a30BOi HAYKM XMMHUU Ha ONpPe/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTUPOBAH Ha OCBOCHUE
00yJaroIUMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHNA XUMHUHM, OCHOB HEOPraHUYECKON XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUI OPTaHNYECKON XUMUH.

CtpykTypa colepkaHHus MPOTPaMMbI 10 XUMHU C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ m3ydeHuro. CozpepkaHue CKIAAbIBACTCS W3 CHUCTEMBI NMOHATHH O XHMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATHM O XumHuueckod peaknuu. O0e 3TH CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 0 NPUHIMIY IOCIEAOBATEIbHOIO PAa3BUTHUS 3HAHUN HAa OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YECHHsI O CTPOCHUH aTOMA U XMMHYECKOH CBS3U;

— MPeJICTaBIEHUH 00 AJIEKTPOIIMTHUECKOM JUCCOIMAIIMK BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pPAacCMAaTPUBAIOTCS HAa OCHOBE HOMIIMPHYECKU IIOIYYECHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCSA IOCJIEAOBATENILHO OT OJHOTO YPOBHSA K Jpyromy,
BBINMOJHAS (YHKUHUU OOBSACHEHHs] U NPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHUIO IPEICTABICHHUS O
XUMHUYECKON COCTABJISIONIEH HAay4YHOW KapTHHBI MHMpa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJ/IaM M03HaHUs B Hayke. M3yueHne Xxumumn
IPOMCXOOUT C MPHUBJICYCHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxarommit Mup», «buomnorus. 5—7 knaccb» u «Pu3nka. 7 Kiacey.

[Tpu n3yyeHnHn XUMHUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUECKOM HAYKU KaK
00JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHMSI, PAKTUUECKOM NeATeTbHOCTH YeOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3afada y4yeOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CHCTEMbl XMMHMYECKHX 3HAaHUN — BaXKHEHIIMX (DaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX
MOJIO)KEHUH, JOCTYMHBIX O0O00OIIEHUH MHUPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B
MPUOOILEHNHU K HAyYHBIM METO/aM MMO3HAHUS IIPU U3YYEHHUU BEIECTB U XUMUYECKUX pEaKlui, B
(GOpMHpPOBAaHMM U Pa3BUTUM [I03HABATEJIbHBIX YMEHMH M HX IPUMEHEHUU B Yy4eOHO-
MIO3HABATEJIBHON U y4eOHO-HCCIIE0BATENIbCKOM 1eATEIbHOCTH, OCBOEHUH MpaBUWl O€3011acCHOTrO
oOpallleHus C BeLECTBAMU B MIOBCEIHEBHON KU3HU.

IIpy uM3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaXKHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

— (popMHpoBaHME MHTEJUIEKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO pEIIEeHHH, CHOCOOHOM aJanTHpOBaThCs K
OBICTPO MEHSIOIUMCS YCIIOBHSIM KU3HH;

— HampaBJICHHOCTh OOydYeHHMs] Ha CHCTEMAaTHYECKOe MPHOOIIEHHE OO0YJaIomMUXCcs K
CaMOCTOSITEJIbHOM ~ IIO3HABaTECJIBHOM  JEATCIIBHOCTH,  HAy4YHbBIM  METOAAM  IIO3HaHMS,
(OpMHPYIOLTUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEN K XUMHU;

— oOecrnieueHne yCIOBUH, CIIOCOOCTBYIOIIMX MNPUOOPETEHHIO OOYYAIOUIMMHUCS OIIBITA
pa3sHOOOpa3HOM JEATEIbHOCTH, MO3HAHMS M CAaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIINI), UMEIOIINX YHUBEPCAJIbHOE 3HAUECHUE JJIs PA3JINYHBIX BUOB JESATEIBHOCTH;

— opmupoBanue obmIel GyHKIIMOHATEHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qyclie YMEHUH OOBSICHATH M OLIEHWBATh SBJICHUS OKPYXKAIOIIET0 MHUpA, WUCIOJB3YS 3HAHUSA U
OMBIT, TOJIyYE€HHBIE MPH H3YYEHUM XHMHHU, IMPUMEHATh WX IpPHU pEUIeHHH MnpolieM B
ITOBCEIHEBHOM JKU3HU U TPYAOBOH NEATEIBHOCTH;

— (hopMupoBaHue y 00y4aIOLMXCS TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMAHUS LIEGHHOCTH
XMUMUYECKUX 3HAaHUM A BBIPAOOTKU SKOJIOTHUECKU LI€IecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBON [JEATEIBHOCTH B LEIAX COXPAHEHHs CBOErO 3J0POBbS M OKPYXKAIOIIEH IPHUPOIHOU
CpEe.bI;

— pa3BUTHE MOTHUBAILUH K 00Y4EHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHHs OOIIEUEIOBEYECKUX IEHHOCTEH, 'OTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HalIPaBJICHHOCTH JAajbHEUIIEro 00yueHus..



O01iee yrcno 4acoB, OTBEASHHBIX IS M3YYEHHs XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
obpa3zoBanwmsi, cocTarisier 136 gacoB: B 8 kitacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO))



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBIE XMMHYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YeJIOBEKa. XHWMHS B CUCTEME HaykK. Tema u
BemlecTBa. du3nyeckue CBOMCTBAa BEUIECTB. ArperatrHoe cocrosiHue emiecTB. [lonstue o
METOJIaX MOo3HaHUs B XUMHU. YucThie BenlecTBa U cMecu. CriocoObl pa3ieseHusi cMeceu.

ATOMBI U MOJEKYJIbl. XHMHUYECKHE 3IIEMEHThl. CHUMBOJIBI XMMUYECKUX 3JIEMEHTOB.
IIpocTeie 1 ci0XHbBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass (Qopmyna. BaneHTHOCTH aTOMOB XMMHUYECKMX D3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAsI
Macca. MaccoBast 10J11 XMMUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KoJIMYECTBA, MACChl U
quclia CTPYKTYPHBIX €IUHUIL BemecTBa. Pacu€Tel mo opMynaM XUMHUECKUX COSAMHEHUN.

duznueckre M XUMHUYECKHE SIBJICHHS. XUMHUYECKas peakuus M €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIECTB. XUMHUUECKUe ypaBHeHUs. Kiaccudukanms XMMUYECKHX peakuuit
(coenuHeHuUs, pa3IOKEeHUs, 3aMeIIeHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IOCYJOH, MpaBwiiaMu paboThl B jJaboparopuu U npuéMamu
oOparmieHusi ¢ JIabopaTOpHBIM 00OPYIOBAaHHEM, M3yY€HHWE W OMHCaHWE (U3MUYECKUX CBOWCTB
0o0pa30B HEOPraHUYECKHUX BEIIECTB, HaOIIoAeHHE (U3NYeCKUX (IUIaBJIIEHWE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYIKe, KUIIEHUE U KOHJIEHCAIMS BOJAbI) U XUMHUYECKHX (TOpEHHE
CBEYM, MPOKAIMBAHHE MEIHON MPOBOJIOKM, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBIICHUM,
HaOJI0ICHUE U ONMCAaHME MPHU3HAKOB MPOTEKAHHMS XUMHUYECKUX peakiuil (pa3jiokeHue caxapa,
B3aUMO/ICHCTBHE CEpHOU KUCIIOTHI C XJIOPUAOM Oapusi, pasioxeHnue ruapokcuna meau (1) mpu
HarpeBaHUM, B3auMOJCHCTBUE >kene3a ¢ pactBopom conu menu (1), usydenwe crocoOoB
pa3zieneHuss cMecel: C IOMOINbI0 MarHuTa, (WIBTPOBAHHWE, BBIMAPUBAHUE, IHUCTUILIISAIIHS,
xpomatorpadus, MpOBEJEHHE OYUCTKHM IIOBAPEHHOW coM, HAOMIOJIEHHEe U OIUCaHUe
pEe3yJbTaTOB IMPOBEJEHUS OIBbITA, WUIIOCTPUPYIOLIETO 3aKOH COXpPaHEHHMsI MacChl, CO3/IaHUE
MojieTiel MOJIeKy (IIapOCTePKHEBBIX ).

Ba:xueiiniue npeacTaBuTe/ M HEOPraHMYECKNX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3myxa. Kuciopog — 3jIeMEHT M MPOCTOE BELIECTBO.
Haxoxnenue xucnopoja B npupoje, pU3HuecKkue 1 XUMHUYECKHe CBOMCTBA (PEeaklUu TOPeHHUs).
Oxcunpl. Ilpumenenue kucinopoaa. CrocoObpl TOMy4dyeHHUs Kuciopoja B Jjaboparopuu U
IIpOMBINIIEHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — auioTponHas MoaudUKaius
KHCIIOPOJaA.

TemnoBoii 3¢p¢deKkT XUMHUecKON peakluuyd, TEePMOXHMHUYECKHE YpaBHEHHs, B5K30- U
SHIAOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHUE BO3]yXa, YCHIICHHE
MapHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bogopon — »anemeHT M mpoctoe BemecTBO. HaxoxaeHwe Bojopoga B IPHUPOIE,
¢du3nueckre 1 XUMUYECKHE CBOIMCTBA, MPUMEHEHHE, CLIOCOOBI oay4yeHus. KucnoTel u comnu.

MousipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBOWCTBA BOAbL. Boma kak pactBoputenb. PactBopel. HaceleHHbIE M
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BelIeCTB B BOJE. MaccoBas 10js BElIeCTBa B
pactBope. XUMHYECKHE CBOMCTBA BOAbL. OcHOBaHMsA. Poib pacTBOpOB B NMPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabsl B mpupoje. 3arpsi3HeHHE NpUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJ.

Knaccudukanuss Heopranmdeckux coenauHeHuidd. Okcunpl. Kimaccupukamus OKCHIIOB:
coJyieoOpasyrolire (OCHOBHBIE, KHCIIOTHBIE, aM(pOTEpHBIE) U HecosieoOpasytomue. Homenkmarypa
okcuoB. du3nyeckne U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydenue okcuIoB.

OcHoBanusa. Krnaccuduxaruss ocHOBaHM: WIETOYM U HEPACTBOPUMBIE OCHOBaHUSI.
Homenknarypa ocHoBanmii. dusznueckre M XUMHUYECKHE CBOMCTBa ocHOBaHui. [lomydenue
OCHOBAHHI.

Kucnotel. Knaccuduxanus kucnor. Homenkmnarypa kucnot. @usndeckue ¥ XUMUYECKUE
cBoiicTBa KUCHOT. Psg akruBHocT MetaiuioB H. H. bekerosa. [lonydyenue Kucnor.

Comu. Homenknarypa comneit. dusnyeckue U XuMuUdeckue cBoctBa coseil. [lomyuenue
COJIEH.

I'eneTndeckas CBsI3b MEXKIY KJIaCCaMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OTpeesieHUue CoJepKaHusl KUCIOpoJa B BO3AyXe, MOJyueHue, coOnpaHue,
pacrmo3HaBaHHE W HM3y4eHUE CBOMCTB KHUCIOPOJa, HAONIOACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCIIOPOJIOM U YCIIOBUS BOSHHUKHOBEHHS W TMPEKpaIlleHusi ropeHus (Moxkapa), 0O3HaAKOMIICHHE C
oOpa3raMi OKCHJIOB W ONHCAHHE WX CBOMCTB, IMOJYYCHHE, COOHMpaHHE, pacro3HaBaHUEC U
M3ydeHUEe CBOMCTB Bojoponaa (ropeHue), B3auMmopeiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPHATIOB), HAOMIOACHIE 00pa3IoB BEMICCTB KOJUYSCTBOM
1 Momb, MccaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCcOBOM J0Jed pacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalllaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), MCCIEAOBaHNE OOPA3I[OB HEOPTAHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHUS OKPACKH WHAMKATOPOB B PACTBOPAaxX KHUCIOT W IIEIOYCH, M3yuyeHHUE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHON KHCIIOTBI, KHCIOT C METajlJlaMH,
peakuuii HEeUTpaU3alHM, T[OJYYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTaJula IPyTuM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4 0 TeMe «BakHenmue
KJIAaCChI HEOPTAaHUYECKUX COCTUHEHUI.

IHepuoguvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos /. HU.
Menpeneea. Ctpoenne aToM0OB. XUMHYECKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuumn

[lepBpie TOMBITKMA KIACCUPUKALMK XUMHUECKUX dieMeHToB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIIETTOYHBIE U MICTIOYHO3EMEIbHBIE METAJIJIbI, TAJIOTCHBI, UHEPTHBIC Ta3bl).
DeMeHTHI, KOTOpbIe 00pazyroT aM(OTEPHBIE OKCHIBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuogmyeckas cuctemMa XuMHYecKux odnementoB [[. .
MenneneeBa. KopoTkonepuognas u januHHONepuoaHas ¢opmbl [leprogumueckoit cuUCTEMBbI
xumuueckux onemeHToB [[. WM. MenneneeBa. Ilepuonsl m rpynnbel. PU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIXx saep. M3ortonmel. Onekrtponsl. CtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHUX dJeMeHTOB [leproanueckoil cucTeMsl
. W. Mengeneea. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTA IO €ro TMOJOXEHUIO B
ITepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUTMYECKUX CBOMCTB 1O TPYIIIIaM U MEPHUOJIaAM.



3nauenue Ilepuonnueckoro 3akona u [lepuoauueckoil cuCTEMbl XUMHUYECKUX DJIEMEHTOB
JUISL pa3BUTHUS HayKu U npakTuku. J[. M. MenzeneeB — yd€HbIN U ITpaKJaHUH.

Xumunaeckas CBSI3b. KoBasieHTHas (monsipHas 51 HENoJIsIpHast) CBS3b.
ONEKTPOOTPULATENIBHOCTh XUMUYECKHX DJIEMEHTOB. FloHHAas1 CBA3b.

Crenenp  okucieHHs.  OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. IIpomecchr
OKHCJIEHUS U BOCCTAHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii sIkcnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LMHKAa C pacTBOpPaMu KHUCIOT M IIEIOYEH, IPOBEICHUE OIBITOB, WLUIIOCTPUPYIOLUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOPEHHE, PEAKIIMH Pa3I0KEHUs, COSAUHEHNS).

Meoswcnpeomemmnnie ceasu

Peanuszanus MEXNpPEeAMETHBIX CBA3CH NPU U3YyYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCIHOJIb30BAaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk M TOHATHUH,
ABJIAIOILUXCS] CACTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OOue ecTecTBEHHO-HAyYHble MOHATHUS: HAaydHbIH (aKT, TUIOTE3a, TEOpHs, 3aKOH,
aHanM3, CHHTE3,  KiIacCUpUKAIMs,  TMEPUOAUYHOCTb,  HAONIOJCHHUE,  DKCIIEPHMEHT,
MOZCIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®usnuka: Marepus, aToM, OJJEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUYECKUH 3aps], BELIECTBO, Te€NO, O00BEM, arperarHoe
COCTOSIHUE BEUIECTBA, a3, (U3NYECKHUE BEIUYUHBI, €JUHUIBI U3MEPEHHs, KOCMOC, IUIAHETHI,
3BE3061, COHIIC.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadusa: armocepa, ruzapocdepa, MuUHEpasbl, TOpPHbBIE MOPOABI, IOJE3HbIE
HCKOIIaeMbl€, TOILUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakuus

Ilepnonnueckuit 3axkoH. Ilepuoauueckas cucrema XuMu4yeckux dsyeMmeHro /JI. M.
MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XHMHUYECKUX
3JIEMEHTOB NEPBBIX TPEX IEPUOJOB, KaJIMs, KaJblUs M WX COCIWHEHHH B COOTBETCTBUHU C
II0JIO’KEHUEM JIEMEHTOB B [leprnonndeckoil cucTeMe U CTPOEHUEM MX aTOMOB.

Crpoenune BemecTBa: BHIbl XMMHYECKOM CBSI3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKM U BUAA XUMHUYECKOU
CBA3HU.

Krnaccudukanus ¥ HOMEHKIIaTypa HEOPTaHWYCCKUX BEIIECTB. XUMHYECKHE CBOHCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHWYECKHX COCIMHEHMM, IeHeTHYeCcKas
CBSI3b HEOPTaHUYECKHX BELIECCTB.

Knaccudukanus XuMHUUECKHX peakuil Mo pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
y4JacTBYIOIIMX B pEakIMM BELIECTB, MO TEIIOBOMY 3((dekTy, Mo H3MEHEHMIO CTereHel
OKMCJIEHHUsI XUMHMUYECKUX 3JEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTajau3aropa). DK30- U
SHJOTEPMUYECKHUE PEAKIMHU, TEPMOXUMHUUECKUE YPABHECHMUS.

[Tonatue o ckopocTd Xxummuueckoi peaknuu. IlousTHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M TIeTepOreHHbIX peakuusax. I[lonsrume o
karamuse. IloHaTme 0 XuMuU4eckoM paBHOBecHM. DakTOpbI, BIHAIOIIME HA CKOPOCTh
XMMHYECKOHN PEAKIIUU U MOJI0KEHUE XUMUYECKOTO PaBHOBECHS.



OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU, JJIEKTPOHHBIH OallaHC OKHMCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YpaBHEHHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKiuii ¢ UCIOIB30BaHUEM METO/1a HJIEKTPOHHOTO OaaHca.

Teopusi ANEKTPONTUTHYECKON TUCCOLMAIMU. DJIEKTPOJUTHI U HEIIEKTPOJUTHI. KaTHOHBI,
aHMOHBI. MeXaHM3M [HMCCOLMAllUM BEUIECTB C pPa3IMYHBIMU BHJIAMH XHMHUYECKOW CBSI3H.
Crenenp auccounanuu. CUIbHbIE U CIIA0bIE 3JEKTPOIIHUTHI.

Peakiun moHHOro oOMeHa. YcClIOBHsI IMPOTEKAaHUS peaklMid MOHHOTO OOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBa KHUCIOT, OCHOBAHMH U COJIEH B CBETE
NpeJCTaBIeHU 00 3JIEKTPOIUTUYECKOM aucconuanuy. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsiTHE O TUIpONIH3E CONEN.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHUE C MOJECISAMHU KPHUCTALUIMYECKUX PEIIETOK HEOPraHWYECKHX BEUIECTB —
METAJJIOB M HEeMeTa/uioB (rpaguTa M anmasa), CIOXKHBIX BELIECTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBHUCHMOCTH CKOPOCTHM XMMMUYECKON pEakUuu OT BO3JCHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JEKTPOIPOBOJHOCTU PACTBOPOB BEIECTB, MPOLECCAa TUCCOLMALUU
KHUCJIOT, IIENoYe M cojedl (BO3MOJKHO HCIIOJB30BaHUE BHUAECO MATEPHANIOB), IPOBEICHHE
OIBITOB, WUTIOCTPUPYIOLINX IMPHU3HAKH MPOTEKAaHUs peakluuil MOHHOro odOMmeHa (oOpazoBaHHE
ocaJKa, BbIJEJIEHUE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakUuil (TOpeHHe, PEeaKLUH pPa3JIoKEHUs, COEIWHEHUs),
pacro3HaBaHWE HEOPraHMYECKHX BEHIECTB C IOMOINBIO Ka4YE€CTBEHHBIX PEAKUUI HAa HOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmast xapakrepucThka TranoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
crerieHH okucieHus. CtpoeHue W (U3MUECKHUE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOT'CHOB.
XMMHYECKHE CBOWCTBA Ha IpHMeEpe Xjopa (B3aMMOAECHCTBHE C MeETajllaMH, HEMETaJlllaMH,
menoyamu).  Xnoposogopod. ConsiHass —KUCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOa Ha OPraHU3M 4esloBeka. BakHelme Xinopu bl
U UX HaXO0XJCHHE B IIPUPOJIE.

Oobmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MYecKHe CBOMCTBA IMPOCTHIX BEIECTB —
KHCJIOpO/a U cepbl. AJUIOTPONHBIE MOAM(DUKALMU KHCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3UUECKUE U XUMHUECKHe CcBoicTBa. OKCHUIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NUECKUE M XMMHUYECKHE CBOWMCTBA
(oOme Kak TMPEACTaBHUTENS Kilacca KHUCIOT M Crelu(uyeckue). XUMHUYECKHE pPEeaKIuH,
JeKaIMe B OCHOBE IPOMBILIUIEHHOTO croco0a MOJIy4eHHs] CepHOM KucioThl. lIpuMenenue
cepHoi KUCIOThI. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAs peakius Ha cynbdaTr-uoH. Haxoxnenue
ceppl U €€ CcoeIuHEHWH B npupoje. XHUMUYECKOE 3arps3HEHHE OKpY)Kalollel Cpe.sl
COCAMHEHUSIMHU cepbl (KMCIOTHBIE IOXIHW, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka »3JeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEeHW OKUCIECHUS. A30T, pacnpocTpaHeHHe B TNpupoje, (uznyeckue u
XUMHUYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHaK, €ro (U3NYecKue U XUMUYECKHE
CBOWCTBa, MOJydyeHHe U npuMeHeHne. Conr aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI AMMOHUS. A30THas KHUCIIOTA, €€ IMOJIyYeHHeE,
¢busznyeckue W XUMHYECKHE CBoilcTBa (oOmIMe Kak TMpeACTaBUTENsl Kiacca KUCIOT H
cneuuduyeckue). Vcnonap3oBaHue HUTPATOB U COJNEH aMMOHHMS B KadeCTBE MMHEPAJIbHBIX



yaoOpeHuil. XMMHYECKOe 3arpsA3HEHUE OKPYXKarollel cpe/ibl COeTMHEHUsIMH a30Ta (KMCIOTHBIE
TOXIM, 3arps3HEHHE BO3IyXa, MOYBBI U BOMOEMOB). Dochop, ammoTpomHbie MOAU(DUKAITUH
dochopa, dpuznueckne u xummueckue cBorictBa. Oxcun docdopa (V) u gocdopHas kucnora,
dbu3nYecKue W XUMHUYECKHE CBOMCTBa, mojydeHue. Mcmonp3oBanme ¢ochaToB B KadecTBe
MUHEPATBHBIX YA0OPEHU.

OO6mass xapakrepuctuka 31eMeHTOoB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIEHUS. YTIIepo, aJuIOTPONHbIE MOAU(PUKAIIMU, PACTIPOCTPAHEHHUE B
npupoze, pusnyeckue U XuMU4eckue cBoicTBa. Ancopobuus. KpyroBopot yriepona B nmpupoze.
Oxcunpl yriaepona, ux pusnyeckue U XUMUYECKHE CBOWCTBA, JACWCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKUE TPOOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a TJIOOATBHOTO TMOTEIJICHUsI KIMMaTta, MapHUKOBBIH 3¢ ¢dekT. YroiapHas KUCIoTa U €€
coiy, uX (uU3Mueckue U XUMHYECKHE CBOWCTBA, MOJy4yeHHEe M mpuMeHeHHe. KadecTBeHHas
peakuusi Ha  KapOoHaT-uoHBL.  Vcmonb3oBaHue  KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKHX BELIECTBaX KaK O COEAMHEHMSIX YIJepojia
(MeraH, JTaH, ATWJEH, AaleTWIEH, 3TaHOJ, TJIMLEPUH, YKCyCcHas Kucinota). llpupoansie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX NepepabOTKH
(6eH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [TOHATHE O OMOIOTUYSCKU BaYKHBIX BEIICCTBAX:
KHpax, Oelkax, YriaeBoJaXx — W HX pOJIM B JKH3HM 4YelloBeKa. MarepuaibHOE eIWHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero @usuueckue U XUMHYECKHE CBOMCTBA, MOJIY4YeHHE U IPUMEHEHHUE.
Coenunenuss kpemHus B mnpupoge. OOmue mpenctaBienus o6 oxcuae kpemuus (IV) u
KpeMHUeBOM kucnore. CUIIMKAThI, X UCIIOJIb30BaHUE B OBITY, B TPOMBINIICHHOCTH. BakHelme
CTPOUTENIbHBIE MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeTOH, jxene300eToH. IIpobiembl
0€30IacHOT0 UCIIOIB30BaHUS CTPOUTENIBHBIX MaTEpPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

n3y4eHre 00pa3loB HEOPraHMYECKHX BEUIECTB, CBOMCTB COJITHOW KHCJIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIuil Ha XJOPUA-UOHBI M HAOIIOJEHHE MPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (QU3NUECKUe W XUMHUYECKHE CBOIMCTBA TaJOTCHOB M MX COSAWHEHHH (BO3MOXKHO
UCIIONIb30BAaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpaslaMu XJIOpUAOB (TaJOTreHUIOB),
O3HaKOMJIeHHE ¢ oOpa3uamMu ceppl W €€ COeIUHEHUSMHU (BO3MOXHO HCIOJIb30BaHHE
BUZiCOMATEepHajoB), HaOmIofeHHe Tpolecca OOYrJMBaHUS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, TIPOBE/ICHIE KAuYeCTBEHHOW pEaKkIMHM Ha CyiIb(parT-uoH W HAOIIOACHWE Tpu3HaKa ed
MPOTEKAaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa W UX COCTUHEHUH
(BO3MOHO HCTIOIB30BAHKUE BUEOMATEPHUAIIOB), 0Opa3iiaMu a30THBIX U (PochopHBIX yaoOpeHHH,
MOJy4eHne, CcoOMpaHue, paclio3HaBaHWE W UW3yYCHHWE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMoHUS H (QochaT-MOH W H3yYCHHE MPU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOXKHO
UCTIOJIb30BaHUE BHUICOMATEPUANIOB), M3YUYEHHE MOJeNeH KPUCTAUIMYECKHX PEIETOK anMasa,
rpapura, ¢ysiepeHa, O3HAKOMJIEHHE C TIPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
aKTHBHPOBAHHBIM YTTIEM M YCTPOMCTBOM MPOTHBOIasa, MOIydeHUE, COOMpaHKe, pacliO3HaBaHHUE
U M3y4YCHHE CBOWCTB YTJIEKMCIIOTO ra3a, NMPOBEJCHHWE KAYeCTBEHHBIX PEaKlIWii Ha KapOoHAT U
CWJIMKAT-UOHBl W HW3Yy4YE€HHE TMPU3HAKOB WX NPOTEKaHUS, O3HAKOMIIEHHWE C MPOIYKIIHEH
CHJTUKATHON TPOMBIIIJICHHOCTH, PEIICHUE SKCIIEPHUMEHTAIBHBIX 3a/1a4 1Mo TeMme «BakHneiimme
HEMETAIIJIbl U UX COCTUHEHUS.



MeTa/uibl M UX COeIHMHEHUS

OO0mrast xapakTepUCTUKA XUMHUYECKHUX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHUHM WX
nonoxkeHus B [leproanueckoit cucreme XumMudeckux 3memeHToB . 1. MenneneeBa u CTpoeHUs
atomoB. CTpoeHue MeTaioB. MeTtaminyeckass CBsi3b M METaUIMYECKas KpPUCTANIMYECKast
pemeéTKa. OJIEKTPOXUMUYECKUN pAl HAOpsOKEHW MeTaioB. DU3WYECKMEe W XHUMHUYECKHE
cBoiicTBa MeTaiioB. OOIIHe crnocoObl moiyueHus: MeTtamioB. [IoHsATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YyTyH, TIOPATIOMUHUNA, OpOH3a) U
WX PUMEHEHHE B OBITY ¥ MPOMBIIILICHHOCTH.

[Ilenounbie meTauibl: onoxeHUe B [leproanueckoit cuctemMe XUMUYECKUX AJIEMEHTOB /1.
N. MengeneeBa, CTpo€HHE UX aTOMOB, HAXOXAEHUE B Ipupojac. OU3HUECKUE U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaiusi). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[IlerouHO3eMeNnbHBIE METAJUIBI MarHuil W KanbUui: TmonoxkeHune B [lepmoanueckoi
cuctemMe xummuueckux sneMeHToB Jl. WM. MenpaeneeBa, cTpoeHHME MX aTOMOB, HAXO0XJICHHUE B
npupoge. Pu3nueckue U XMMUYECKUE CBOIMCTBA MarHus M Kaiblus. Baxueimue coeauHeHUs
KanmbIust (OKCHUI, TUAPOKCU, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoit cucrteMe xumuyeckux siementoB [ .
MenneneeBa, CTpOEHHUE aTOMa, HaxXOXKAeHUE B mpupoae. OU3nuecKue U XMMUYECKUE CBOMCTBA
ATIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHA M TUIPOKCHIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuognueckoil cucreme xumuueckux odiaemeHToB [[. U.
MenneneeBa, CTpOEHHUE aTOMa, HaxXOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xeneza. Okcunpl, Tuapokeuasl U conu xkenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMIIEHHE C O00pa3llaMH METaJJIOB M CIUIABOB, WX (PU3UYECKHUMH CBOWCTBAMH,
W3y4YEHUE PEe3yIbTaTOB KOPPO3HH METaUIOB (BO3MOXKHO HCIIOJIB30BAHHME BUIECOMATEPUAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBHUS OKCHIAa KAJBIMS U HATPHUS C BOAOH (BO3MOXXKHO MCIIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJbI, Ipollecca TOPEHHUsl >keie3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHWE  BUICOMATEPHUANIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kaubllus, aJlOMUHUS, IIMHKA, xene3a (1) u xenesza
(I11), meam (I1), HaOMrOIEHWE W OMKCAHHUE MPOIIECCOB OKPAITMBAHMS TJIAMEHU MOHAMHU HATPHS,
Kalusl U KaJblus (BO3MOXHO HCIIOJIB30BAaHHE BUACOMATEPUATIOB), UCCIEIOBAaHIE aM(OTEPHBIX
CBOMCTB T'MJpOKCHAA aTIOMUHUS U TUAPOKCHUIA IIUHKA, PEIICHHUE SKCIIEPUMEHTANBHBIX 3a7a4 10
Teme «BaxkHeNme METaJJIbl U UX COCTMHEHUSD.

XuMus M OKpy:xKamIas cpeia

BemectBa n Marepuansl B MOBCEJHEBHOM JKU3HU YellOBEKa. be3omacHoe MCnob30BaHue
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomp NpU XUMHUYECKHUX OXKOTaxX H
OTpaBJICHHUSX.

XuMu4ecKkoe 3arps3HeHHe OKpyKarolen cpefbl (MpeaenabHas JOoMmycTUMasi KOHIEHTpalus
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHN# 3KOJOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIIJIaBbl METAJIJIOB, TTOJMMEPHBIE MATEPUATIBI).

Meoswcnpeomemmnnie ceasu

Peanu3anus MexnpenMeTHBIX CBSA3€H NPHU MU3yYEHWH XMMHUHU B 9 Kilacce OCYIIECTBISAETCA
yepe3 HCIOJb30BaHUE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHH,
SIBJISIFOLIUXCSI CACTEMHBIMU J1J151 OT/AEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmIre ecTecTBEHHO-HAYUHBbIC TOHSATHS: HaydyHbId (HaKT, THIOTE3a, 3aKOH, TEOPHS,
aHaiaus, CUHTE3, KJIacCU(UKAITHS, MEPUOANYHOCTb, HaO0II0ICHIE, JKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHE, MOJIEIb, SIBIICHUE, MTAPHUKOBBIN 3(h(eKT, TEXHOIOTHS, MaTepHUabl.

dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHI, H30TOIII,
PaaMOAKTUBHOCTh, MOJIEKYJIA, DJJICKTPUYECKHM 3apsii, MPOBOJHHMKH, TOJYNPOBOIHUKH,
JIMJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ias,
pacTBOp, PacTBOPUMOCTh, KPHCTAUTHYECKas pEIIETKA, CIUTaBbl, (DU3NYECKHUE BEIUYHHBI,
€AMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKocHcTEMa, MHUHEPAJIbHBIC YI0OpEHUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTLI, MUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtugpocdepa, MHUHEpPAIbl, TOPHBIC IOPOJIBI, IOJIC3HBIE
HCKOIaeMbIe, TOITMBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pE3yJbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOTO 00IIEero o0pa3oBaHUs
JOCTUTAIOTCS B X0J1e 00y4YEHHUs XUMUU B €IMHCTBE y4eOHOU U BOCIIUTATENIbHOM AESITETbHOCTH B
COOTBETCTBUM C  TPAJULUOHHBIMU  POCCUHCKMMU  COLMOKYJIbTYPHBIMM M  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHATHIMU B OOIIECTBE MpPaBHJIAMU M HOPMaMHU TOBEIEHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHHUS, CAMOPA3BUTHS M COLIMAIN3ALUHN 00YJaIOLIIXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAXAalOT TOTOBHOCTh OOYYArOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTAlMil M pacIIMpeHHE OIbITa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpuoTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY U HAYYHOMY
HACJIeIUI0, MOHMMAaHMSA 3HAYeHUs XMMHUYECKOM HAayKd B JKM3HM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEPHON HH(OpMAIMEH O MEepPeAOBbIX AOCTIKCHUAX M OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOICTBE
MUpa 1 OOIIECTBA;

2) rpa’KIAHCKOr0 BOCIIUTAHMS:

MIPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, y4eOHO-
UCCIIEIOBATENBCKOM, TBOPUYECKOM U APYTUX BUIAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HO
COBMECTHOH JEsATEIbHOCTH NPU BBINOJHEHUU Y4eOHBIX, IMO3HABATEIbHBIX 337a4, BBINOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUH yYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B TPOLIECCE ATOH y4eOHOM AEATENbHOCTH, TOTOBHOCTH OLEHHBATH CBOE
MIOBE/ICHNE U TOCTYIKM CBOUX TOBApHILEH C IMO3ULMU HPABCTBEHHBIX W INPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCIIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA:

MHPOBO33PEHUYECKHE  IPEACTABJICHHUS O  BEIIECTBE M  XMMHUYECKOW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WM COCTABIISIFOIIME OCHOBY JUIS
MOHMMAHUS CYHNIHOCTH HAy4YHOH  KapTUHBI MHpa, NPEJCTaBICHUsS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS35AX UYEJIOBEKa C MPUPOJIHON CpPEoi, O poiu
XUMMHU B ITI03HAHUU 3THUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHbIE MOTHUBBI, HANpPABJICHHbIC HA IMOJYYEHHE HOBBIX 3HAHUU MO XUMHH,
HeoOXoauMble 1711 OOBSCHEHUS HaOJI0/laeMbIX MPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
MH(POPMALMOHHON M YUTATEIBCKON KYJIbTYpHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIIEHOW pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEPaTypoOl, JOCTYNHBIMU TEXHHMYECKUMHU CpPEACTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHIA;

uHTEepec K OOyYeHHMIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUIO, TMPOEKTHOW U HCCIEAOBATENbCKONW JESITENFHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHS 00yUeHUS B JAJIbHEHIIEM;

4) popmMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKHU3HM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 370pPOBbIO,
YCTAaHOBKHM Ha 3JI0pOBbIi 00pa3 >KM3HH, OCO3HAaHME IOCIEACTBUH M HENPUATUE BPEIHBIX
MPUBBIYEK (YIMOTPEOJEHUST aJKOrojs, HApPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOICHUS



npaBuil 0€30MacHOCTH MpU OOpalleHMM ¢ XMMHYECKHMMM BEIeCTBaMU B OBITY U peaJbHOMH
KHU3HU;

5) TpyaoBoOro BocnMTaHus:

MHTEpeC K MPAKTHUYECKOMY U3YyUeHHUI0 MpodeccHil U TpyAa pa3InyHOro poja, yBaKeHHE K
TpyAy U pe3yibTaTaM TPYJOBOW [EATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHBIA BBHIOOP WHAMBUAYAIBHON TPAaeKTOPHH
MPOJOHKEHUS 00pa3oBaHUs C y4YETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIemHON NpoQecCHOHaNbHON AEATENbHOCTH U
pa3BUTHA HEOOXOAUMBIX YMEHUN, TOTOBHOCTh aJallTUPOBATHCS B MTPO(ECCHOHATILHOMN Cpejie;

6) 3x0/10rMYECcKOr0 BOCIMTAHUS:

9KOJIOTMYECKH 1I€JIECO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHHMKY U3HU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBAaHHUS, MOHMMAaHHE LIEHHOCTH 3J0pPOBOr0 M 0e30MmacHOro olpasza >KH3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PHU3MUECKOMY U ICUXMUYECKOMY 370pPOBBIO,
OCO3HaHUE LIEHHOCTU COOJIIO/ICHUS MPaBUJ OE€30MAaCHOTO MOBEACHUS MPU paboTe ¢ BeleCTBAMH,
a TaK)Ke€ B CUTYalUAX, YTPOXKAIOLIUX 3J0POBbIO U JKU3HU JIIOACH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJIy4aeMble NMPH HM3YYCHUU XHMHHU, IS PELICHUS
3a]1a4, CBSI3aHHBIX C OKPY’KAIOIEH TPUPOIHOMN CPENOM, Ul MOBBIILIEHUS YPOBHS IKOJIOTUYECKOU
KYJIbTYpbI, OCO3HAHUS INI00AJBLHOTO XapakTepa SKOJIOIMUYECKUX MpoOJieM U MyTed UX pelIeHHs
IIOCPEACTBOM METOJIOB XMMHHU, HKOJIOTMYECKOTO0 MBILIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCA UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAIIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMETHBIX PpE3yNbTAaTOB BBIICISIOT 3HAUYMMBbIE UL (OpPMHpPOBAHUS
MHPOBO33pEHUsI OOIIEHAYYHbIE TMOHATHUS (3aKOH, TEOpHSs, MPUHIUIM, THUMOTe3a, (akKT, cUcTeMa,
IpoIiecc, IKCIEPUMEHT U JIPYToe.), KOTOPhIe UCHOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEAMETOB (POPMHUPOBATH MPECTABICHUE O
LIEJIOCTHOW HayyHOW KapTHHE MHpa, U yHHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HABaTENbHBIE,
KOMMYHHMKaTUBHbBIE, PETYJATUBHBIE), KOTOpble 00ECneurnBaOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITETbHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU eI TENbHOCTH.

Ilo3naBaTebHbIE YHHBepcaJbHbIE YUeOHbIe el CTBUS

Ba3oBble Jlornueckue AeicTBHA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIJIEHUS TPH OCBOCHHMM 3HAHMI:
pacKpeIBaTh CMBICT XMMHYECKHX TOHATHHA (BBIAEHATH MX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTMMHU MOHATUSAMH), UCIIOJIB30BaTh MOHATHS Uil OOBSICHEHUS
OTIENbHBIX (DaKTOB M SABJICHUH, BBIOMpPATh OCHOBAHMS W KPUTEPUU IS KiaccU(UKALUU
XUMHUYECKHUX BEIECTB U XMMUUYECKUX PEaKIUil, yCTaHABIUBATh PUYUHHO-CIIEACTBEHHBIE CBSI3U
MeX1y OOBEKTaMHU U3yUEHUsl, CTPOUTDH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, TE€AYKTUBHEIE,
10 aHAJIOTHH), JeJIaTh BBIBOJBI U 3aKIIIOUEHHUS;

YMEHHE MPUMEHSTH B IMPOLIECCE TMO3HAHUS MOHATHUSA (MIPEIMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIIOJIb3yeMble B XHMHH, MPEOOpPa30BHIBATH IIMPOKO
IIPUMEHSEMBIE B XMMHU MOJIEIbHBIE NPEACTABICHUS — XUMUYECKUHA 3HAaK (CUMBOJI 3JIEMEHTA),
XUMUYecKkas (opMysia U ypaBHEHHE XUMHUECKOW peakuu — TMpH pelieHur y4deOHo-
MO3HABATEJIbHBIX 3a/ad, C Y4ETOM OTHX MOJEIbHBIX MPEACTABICHUN BBISABIATH WU
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU HM3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIH, BBISBIATH OOIIKME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B U3y4aEMbIX MPOIECCAX U SIBICHUSAX.

Ba3oBble uccienoBarebCcKkue 1eHCTBHA:



YMEHHE WCTOJIh30BaTh MOCTABIEHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
Takke B KadeCTBE OCHOBBI I (OPMHUPOBAHUS THUIOTE3B IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYXJICHHIA;

MpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AMM U TPOBEICHHUIO YYECHHYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIecca, CaMOCTOSTENIEHO TIPOTHO3UPOBAThH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS M BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIETOBAHMUsI, COCTABJIATh OTUET O MPOeNlaHHOM paboTe.

Padora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATH U UHTEPIIPETHPOBATH HH(GOPMAIIUIO PA3TUYHBIX BHIOB
1 (OpM TIPEICTABJICHHUS, TTOJTy4aeMy0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JTUTEpaTypa
XUMHYECKOTO COJIEp’KaHus, CIpaBOYHBIE TIocoOms, pecypchl HWHTepHeTa), KPUTUYCCKU
OLIEHHBATh MIPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHSATh Pa3IUIHbIC METOJIBI M 3aIIPOCHI TIPH TIOMCKE B 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIUX JTAHHBIX, HEOOXOAUMBIX IS BBHITIOMHEHUS Y4eOHBIX U TO3HABATENbHBIX 3324
ONpeAeN€HHOr0 THIA, MPHOOpETEeHHE OmbiTa B OOJACTH HCHOJIB30BaHUS WH(GOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOH aKTHBHOTO MCIOJIB30BAHUS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIBHYIO (opMy MpencTaBiIeHUS
nH(GOPMAIMK ¥ WUTIOCTPUPOBATH pEIIaeMbIe 3a/laddl HECIOXKHBIMH CXEMaMH, JUarpaMMaMu,
apyrumu popMamu rpaduku ¥ IX KOMOMHALIUSIMH,

yMEHHE HCMOJb30BaTh W aHAJIM3UPOBATh B Mpollecce Y4eOHOM U HCCIeI0BaTEeIbCKON
JEATELHOCTH HH()OPMAIIHIO O BIUSHHUY POMBIIIIEHHOCTH, CEJIbCKOTO X03SHCTBA M TPAHCTIOPTA
Ha COCTOSIHHE OKPYXKAIoIIe MPUPOIHON CPEeIbl.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe Auanora W (WM) IJUCKYCCHUHU) IO CYIIECTBY
oOcyxkmaeMoll TeMbl, (OPMYIUPOBATH CBOM TPEIIOKECHHS OTHOCHUTEIHHO BBITIOJTHEHHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHSI TIPEJICTABIIATH MOJyYEeHHBIC PE3yIbTaThl MO3HABATEIIBLHON JIEITETHHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb MPE3EeHTAIMI0 pPe3yJIbTaTOB BBIMOJHEHUS! XHUMHUYECKOTO
JKCTepUMEHTa (J7a00paTOPHOTO OTBITA, JTa0OPATOPHOW pabOTHl MO KCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTa);

YMEHHS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABATENIbHOHN U
HCCIIEIOBATENILCKON JIEATEIHbHOCTH MPH PEIICHHH BO3HUKAIOIIMX TPOOJIEM HAa OCHOBE Yy4eTa
OOIIMX WHTEPECOB M COTJACOBAaHUS MO3MIMKA (00CYXJAeHHS, OOMEH MHEHHUSMHU, «MO3TOBBIC
IITYPMBD», KOOPIAMHAIAS COBMECTHBIX JACHCTBHIA, ONPEICICHIE KPUTCPHUEB 110 OIICHKE KauyecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHble YHUBepPcaJbHble YUeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSTEIBHO ONPEIENISITh IEeNU ACSITeIbHOCTH, TUTAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESATEIBHOCTH, BHIOUPAThH
HanOosiee A(p(EKTUBHBIE CMOCOOBI pEIICHHWs YYEOHBIX W  TO3HABATEIbHBIX  3aj]1ad,
CaMOCTOSITENTFHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEUIOKCHHBINH alTOPUTM JCHCTBHIA TPH
BBITIOTHEHUH 33JaHUil ¢ Y4E€TOM TMOJY4YeHHS HOBBIX 3HAHMNA 00 H3y4aeMmblX OOBEKTax —
BEIIECTBAX M PEAKIUAX, OIICHUBATh COOTBETCTBUE IMOJIYUCHHOTO PE3y/IbTaTa 3asiBICHHOM IICIH,
YMEHHE HCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, PE/JIaraeMbIe B YCIOBUN 3aJaHUIA.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yiIbTaTOB II0 OCBOCHHUIO O00SI3aTEIILHOTO COJICPIKAHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabouell mporpaMmoi, BBIAENISIOT: OCBOCHHBIE



o0yJaroIMMHUCS Hay4Hble 3HaHUS, YMEHHUS W CIOCOObI JeicTBuM, cneuuduyeckue s
npeaMeTHOW oOnacTu «XHUMHSA», BUIBl ACSITEIBHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIPETALINH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3IIMUHBIX YI€OHBIX U HOBBIX CHTYallUsX.

K xoHuy oOyueHus B 8 kJiacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTh c(hOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, TIPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OAHOPOJHAS U
HEOJHOPOJIHAsI), BAJIEHTHOCTh, OTHOCHUTEIbHAs AaTOMHAas M MOJIEKYJsipHash Macca,
KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBas [0JisI XHUMHYECKOTO
JJIeMEHTa B COCIUHEHHH, MOJIAPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBAHHUE, COJIb,
ANIEKTPOOTPHUIIATEITHFHOCTh, CTETICHb OKUCIICHUS, XUMHUECKast PEaKIus, Kiaccupurarus
peaKIHii: peakiiui COCTUHCHHUSI, PEAKIIUN PA3JIOKEHUS, PEAKIINK 3aMEIICHUsI, PEaKIIun
oOMeHa, 9K30- U SHJOTEPMHUUYECKHUE PEaKIIUU, TeTIOBOM A (PeKT peakumu, sApo aToma,
AIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOWTallb, paauyc aromMa, XUMHUYECKas CBS3b,
MOJISIpPHAsE W HETIOJISIPHAs KOBaJIeHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBast 1011 BellecTBa (MPOLEHTHAs KOHIICHTPALIUs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHMUYECKUX TOHATUA U MPUMEHSATH 3TU
MTOHSITHUS TIPU ONMCAHUH BEIIECTB M X MPEBPAICHUI;

UCTIONIb30BAaTh XHMHUYECKYH) CHMBOJUKY JJISi COCTaBJICHHS (OPMyNI BeEIIeCTB U
YpaBHEHUN XUMHUYECKUX PEAKIUM;

OTpEeeNATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTETICHBb
OKHCIIEHUSI DJIEMEHTOB B OHMHApHBIX COCOUHEHHSX, NPUHAIJICKHOCTh BEHIECTB K
onpenenéHHOMY KJIacCy COCIMHEHHH 1o (opmyrnaM, BHI XUMHUYECKOH CBSI3U
(KoBasieHTHas! U MOHHAs) B HEOPTaHUYECKUX COECTMHEHUSX;

packpbiBaTh cMbica Ilepuoguueckoro 3axona . 1. MenneneeBa: 1eMOHCTpUPOBATH
MOHUMAHUE TEPUOJAMUYECKON 3aBHCHUMOCTU CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nosioxeHuss B Ilepuonuueckoit cucreme, 3aKOHOB COXPAHEHHMS MacChl BEIIECTB,
MTOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHs, 3aK0OHa ABOTAJIpo;

OMHCHIBAaTh M XapakTepuzoBaTh TabmuuHyro Qopmy Ilepuomnyeckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pasziuyaTh MOHATHS «TJIaBHas MoArpynna (A-rpymnma)» u
«mobounas moxarpymma (b-rpynma)», manple W OOJbIIME TMEPUOABI, COOTHOCHTH
0003HAYCHUS, KOTOpble UMEIOTCs B Tabmuie «llepuonnyeckas cucreMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsn sjapa, OOIIee YHCIO DJIIEKTPOHOB U
pacrpeiefieHue UX 10 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUITMPOBATh XUMHYECKHE AIIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA, XUMUYCCKHE
peaknuu (IO YUCIY W COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
spdexry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB, MOATBEpPKJasi  ONUCAHUE [MPUMEpPaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kaue€CTBEHHOT'O COCTAaBa,
BO3MO>KHOCTH NIPOTEKAHUS XUMUYECKUX MPEBPAIEHUN B PA3TUYHBIX YCIOBUSAX;
BBIYHUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO dJIeMEHTa 1Mo (GopMyIie COSAMHEHHS, MaCCOBYIO JIOJFO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON peakiny;



MIPUMEHSATH OCHOBHBIE OMNEPALMH MBICIUTEIBHON AESATENIbHOCTH — aHAU3 M CUHTE3,
cpaBHEHHE, 0000IIeHNE, CHCTEMATU3aINIO, KIIACCU(PUKAIINIO, BBISIBICHUEC TPUIMHHO--
CIEACTBEHHBIX CBSI3€d — I M3YYEHHS CBOWCTB BEUIECTB U XUMHUYECKUX PEAKLIHIA,
€CTECTBEHHO-HAy4YHblE  METOJbl  TO3HaHMA  —  HaONIoJIGHWe,  H3MEpEeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasbHBII U MBICICHHBIN);

ClieoBaTh MpaBHJIaM TMOJb30BaHHUS XHUMHUECKOM TMOCyqo U  1abopaToOpHBIM
o0opynoBaHUEM, a TaK)Ke MpaBUiaM OOpalleHHs] C BEIIeCTBAMHU B COOTBETCTBUHU C
WHCTPYKITUSMU TIO BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYCHHIO
U coOHMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOAAa M KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB € OMPEACIEHHON MAacCOBOM J0JIE PACTBOPEHHOIO BEUIECTBA, INIAHUPOBATH
Y MPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI M0 PACTIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIIBI0 HHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHX U IPYTHUE).

K konny oOydenus B 9 kjacce mpeaMETHbIE pe3yibTaThl HA 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y 0OYUAIOLIUXCSl YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX MOHATUNA: XUMUYECKUW 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTEIEHb OKUCIEHUS, XMMHUYECKasl peaklus, XUMHYecKas
CBSI3b, TEILIOBOW 3(PQEKT peakiuu, MOoJb, MOJISIPHBIA 00BEM, PACTBOP, IICKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTHUECKAs TUCCOIMAINS, PEaKIMd HMOHHOTO OOMEHa,
KaTajau3aTop, XHMHUYECKOe paBHOBeEcHE, OOpaTuMble U HeoOpaTHMbIE peakIuH,
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBPHBIE ~ PEAKIMHM,  OKUCIUTENh,  BOCCTAaHOBUTEID,
OKHCIIEHHE M BOCCTAHOBJICHHME, AaJUIOTPOMusi, aM(OTEPHOCTh, XHUMHUYECKas CBS3b
(koBaJleHTHasi, HOHHAs, MeETaJNIMYecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKON peakiuH, MpeAesIbHO J0MyCTHUMas
koHuentpauus [1/IK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATHA U TPUMEHSATH 3TH
TIOHSITHUS TIPU ONMCAHUH BEIIECTB U UX MPEBPAIICHUII;

UCIIONIb30BaTh XHMHUYECKYI0 CHMBOJIMKY [JJIsi COCTaBi€HHUS (OpPMysn BeIIeCTB U
YpaBHEHUN XUMHUYECKUX PEAKIUM;

ONpEeNeNsaTh BAJIEHTHOCTh W CTENEHb OKHUCICHHUS XUMHUYECKHUX JJIIEMEHTOB B
COCIMHEHUSIX PpAa3JIMYHOTO COCTaBa, IPUHAIUICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COEIMHEHUU o (QopMmysiaMm, BUJ XUMUYECKOW CBSI3U (KOBaJIGHTHAs, MOHHAS,
MeTaJuIMuecKasi) B HEOPraHMYECKHX COEIMHEHHUSX, 3apsii HOHAa MO XUMHUYECKOU
dbopMyse, XapakTep Cpeasl B BOJHBIX PACTBOPAX HEOPTaHWYCCKUX COCTUHEHHH, THII
KPUCTAJUTMUECKOU PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepunonnueckoro 3akona JI. . MeHneneeBa U 1€MOHCTPUPOBATH
€ro MOHMMAaHHE: OMKCHIBATh M XapaKTepHu30BaTh TaOIuMuHy0 dopmy [leprognueckoit
CUCTEMbl XMMHUYECKUX DIEMEHTOB: pa3IuyaTh MOHATHS «rJIaBHasg mnoarpynmna (A-
rpynmna)y W «mobounas mnoxarpynmna (b-rpymma)», Maneie w OONbIIHE TIEPHOIBI,
COOTHOCUTh O00O3HAYCHHs, KOTOpbIE HWMEIOTCS B TIEPUOJUYECKON Tadnwie, c
YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsiy Aapa, 00IIee YUCIIO AIEKTPOHOB M PACTIPEACIICHUE UX TI0 3JIEKTPOHHBIM CJIOSIM),
OOBSICHATH OOIIUE 3aKOHOMEPHOCTH B W3MEHEHHWU CBOWCTB DJJEMEHTOB M WX
COCIMHEHHUH B Ipejesiax MajblX NEPUOJOB U INIABHBIX MOATPYNH C YYETOM CTPOCHHUS
HX aTOMOB;



KIIACCU(PUITMPOBATH XUMHUYECKUE AJIEMEHTHI, HEOPTaHNUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIY U COCTaBYy YYAacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
a¢dekTy, Mo N3MEHEHHUIO CTETICHEeH OKUCIICHUS XUMHUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMME W CcHenupUISCKUe XHWMHUUYECKHE CBONCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Asl OMMMCAHUE TTPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHUS AJIEKTPOIUTUUECKON AMCCOIMAIIMM KHUCIIOT, IIeJ04Yeil u comei,
MIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS peaKkIMii HOHHOTO OOMEHa, YpPaBHEHHS PEaKIMi,
MOATBEP)KJAIOIIMX CYHIECTBOBAHUE T'€HETHYECKOM CBSI3M MEX]y BEIIECTBAaMU
Pa3UYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIU IMOCPEICTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ATHUX PEaKIHii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUsI XUMHUYECKUX TMPEBPAIICHUN B PA3IUYHBIX YCIOBUSAX;

BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOT0 3JIeMEHTa TI0 GopMyJie COSMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKIny;

cOONIOaTh TpaBWIA IIOJIb30BAHHUS XUMHUYECKOH TOCYAOH U 1a00paTOpHBIM
00OpyZIOBaHUEM, a TaKXKe NpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSMU MO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKAAIOIINE KAaUeCTBEHHBIN COCTAaB Pa3lWYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OPOMHUI-, MOIUA-, KapOoHaT-, docdar-,
CWIUKAT-, Cynb(paT-, TUIPOKCUI-HOHBI, KATHOHBI AMMOHHUS U HOHBI HM3YYCHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OTEPAIMH MBICIUTEILHON ACATEIBHOCTH — aHAU3 M CUHTE3,
CpaBHEHHE, O00O0OIIEHNE, CHCTEMAaTU3alld0, BBISBICHUEC MPUIMHHO-CIICICTBEHHBIX
CBSI3eM — JJISI M3YYEHHUsI CBOWMCTB BEIIECTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4YHbIE METOABl TO3HAHMSI — HAOJIOJEHWEe, W3MEpPEeHHe, MOJCIHPOBAHUE,
AKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne i/

HanmeHoBaHMe pa3/e/ioB U TeM
NporpamMMmsl

Paspnea 1. [lepBoHavyanbHble XUMUYECKHE IOHATHSA

1.1

1.2
Hroro no paszneny

XuMust — BakHAs 00J1aCTh
€CTECTBO3HAHHUS U IIPAKTUYECKOU

JACATCIBbHOCTHU YCJIOBCKA
BemectBa 1 XUMHYECKHE pCaknuuun
20

Pa3nen 2. BaxkHeiiline npeactaBuTe/ M HEOPraHMYECKUX BellECTB

2.1
2.2
23

2.4

Uroro no pazaeny

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucreMa XUMHYECKHUX 3j1eMeHTOB /1.

Boznyx. Kucnopoa. [Tonsitue 06
OKCHIax

Bonopoa.Ilonsitue o kucinorax u
COJISIX

Boga. PactBopsl. [lonsitue 06
OCHOBaHHUIX

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCTUHEHNH

30

Xumunueckasi cBsi3b. OKHCJIUTENbHO-BOCCTAHOBHTEIbHBIE pPeaKkuuu

3.1

3.2

Hroro no pazaeny
PesepBHOE Bpemst
OBUIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME

[Tepronnueckuii 3aK0H U
[Tepronuueckas cucTeMa XUMHYECKUX
anemenToB JI. . Menaeneena.

Crpoenue atroma
Xumndeckas cBsa3b. OKHCIUTEIIHHO-

BOCCTAHOBUTEJIbHBIE PEAKIIUU
15
3

68

KoanuectB
0 4aCoB

15

11

JuexkTpoHHbIe (HUGpPOBHIE)
o0pa3oBaTe/bHbIE pecypchl

bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢

bubnuoreka [{OK https://m.edsoo.ru/7f41837¢c

bubmuoreka [{OK https://m.edsoo.ru/7f41837¢

bubnuoteka [{OK https://m.edsoo.ru/7f41837¢

bubmuoreka [{OK https://m.edsoo.ru/7f41837¢

bubnuoteka [{OK https://m.edsoo.ru/7f41837¢

N. MenneneeBa. CTpoeHue aToMOB.

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢

bubnnoreka [{OK https://m.edsoo.ru/7f41837¢

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
bubmmoreka [{OK https://m.edsoo.ru/7f41837¢



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

9 KJIACC

Ne ni/m HanmeHoBaHMe pa3/ieioB U TeM IPOrpaMMbl

Paznea 1. BemecTBo M XMMHYecKHe peakiun
11 IToBTOpenue u yriyOneHne 3HaHUH OCHOBHBIX pa3/ieoB Kypca
' 8 xacca

1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIAN

DIEKTpOIUTHYECKAs AUCCOUUalNsl. XUMUYECKUE PEaKUU B
pacTBopax

Hroro no pazaeny

Paspnen 2. HemeTa/uibl M HX COeIMHEHUS

OO0m1ast XxapaKTepUCTHKA XUMHUYECKHUX 3J1eMeHTOB VIIA-

1.3

2.1
rpynmnsl. ['agorensl
29 OO01m1ast XapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB VIA-TpyNIIbL.
) Cepa u e€ coeqMHEHUs
23 OO1m1ast XxapaKTepUCTHKA XUMHUYECKHX 3JIEMEHTOB V A-TpYIIIBL.
' A3ort, hochop u uX CoOeTMHEHUS
24 OO01m1ast XapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB [V A-Tpynibl.

Yraepona ¥ KpEMHUM B UX COCTUHEHUS
Hroro no pazneny
Pa3nea 3. MeTasibl M UX COeIUHEHUS

3.1 OO01ue CBOMCTBAa METAJLIOB

3.2 Bakueiine MeTaymisl 1 UX COSTUHECHUSA

Uroro no pazaeny
Paznen 4. Xumusi 1 oOKpyskammas cpeaa

4.1 BemecTBa 1 Marepuaisl B )KU3HU YEJIOBEKA
Wtoro no pazaeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB II1O ITPOITPAMME

KoauuectB
0 4acoB

25

16
20

68

DJIeKTpOHHbIe (Hu(pPOBHIE)
o0pa3oBaTe/bHbIEe pecypChl

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
https://m.edsoo.ru/7f41a636
but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuorexka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7{41a636



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne i/

10

11

12

13

Tema ypoka

[Ipenmer xumuu. Pone XuMuu B :KU3HU
yeJioBeka. Teja U BelecTsa

IlonsTue o MECTOAaX IIO3HAHHUA B XUMHUH

IIpaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
nabopaTopuu U MPUEMBI 0OpaILeHHs ¢

1abopaTOPHBIM 000PYTOBAaHUEM)
Yuctele BemiecTBa U cMecu. CrocoObl

pa3aeieHust cMecen
IIpakTtuyeckas padota Ne 2 «Pa3nenenue cMmeceit

(Ha MpUMepe OUMCTKU OBAPEHHOM COJIN)»
ATOMBI U MOJIEKYJIbI

XUMUYECKHe 3JIEMEHTHI. 3HAKU (CHMBOJIBI)
XUMUYECKUX HJIEMEHTOB

HpOCTI)Ie " CJIOKHBIC BCIICCTBA

ATOMHO-MOJ’IGKyJIHpHOC YUYCHHC

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumudeckas opmysa. BareHTHOCTh aTOMOB

XUMHUYECKUAX AJIEMEHTOB
OTHOCHUTEIbHASA aTOMHAsA Macca.

OTHOCHUTEeNIbHAST MOJIEKYJISIpHAsl Macca
MaccoBast 10711 XMMHYECKOTO 2JIEMEHTa B

COCOAMHCHNU

KomnuectBo BemectBa. Moib. MostspHast macca

KoaunuectBO
4acoB

JIeKTPOHHBIE IM(POBbIE

o0pa3oBaTebHbIE PECYPChI
bubmuoreka [{OK

https://m.edsoo.ru/ff0d210c
Bub6morexa [JOK

https://m.edsoo.ru/ff0d227¢

bubmuoreka [{OK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d26¢ca
bubmuoreka [{OK

https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK

https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK

https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK

https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK

https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bubmnoreka IIOK

https://m.edsoo.ru/ff0d323c¢
bu6mmoreka [JOK

https://m.edsoo.ru/ff0d350c¢
bu6mmoreka [JOK

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

Ne i/

14

15

16

17

18

19

20

21

22

23

24

25
26

Tema ypoka

dusnyeckue U XUMHUYECKUE SIBJICHHUS.

XuMuyecKas peakius

IIpu3Haky U ycnoBUs NPOTEKAHUS XUMUYECKUX
peaxkuuii

3aKOH COXpaHEHMUs] MacChl BEIECTB.

XUMUYecKHe ypaBHEHUS
Boruucienus konnuecTBa, Macchl BEILIECTBA 110

YPaBHEHUSAM XUMHUECKHUX PEaKIHM
Knaccugukanus XuMuuecKux peakuun

(COCI[I/IHGHI/ISI, Pa3JI0KCHUA, 3aMCIICHUA,

oOMeHa)
M. B. JIOMOHOCOB — y4Y€HBII-3HIMKIONEINCT.

O06006111eHre U cucTeMaTU3alus 3HaHU|
Konrponsnas padora Nel no teme «BermectBa u

XUMUYECKUE PEAKIIHI
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.

KI/ICJ'IOpOI[ — DJICMCHT U ITPOCTOC BCUICCTBO.

O3o0H
dusznyeckre U XUMHUYECKUE CBOUCTBA

KHcJiopoaa (peaKI_II/II/I OKHMCJICHUA, FOpCHI/IC).

TTonsTre 00 okcumax
CriocoObI MOJTyUeHHUsT KHCI0poia B 1abopaTopuu

Y TIPOMBIIIIEHHOCTH. [IprMeHeHne kucinopoaa
TernoBoit 3¢ pexT XuMHUUECKOH peakuuy,

IMOHATHUEC O TCPMOXUMHWYCCKOM YPaBHCHHUH, K30~

1 DHIOTEPMUYECKUX PEAKITUIX
TommuBo (HedTh, yroyib U METaH). 3arps3HeHUE

BO3/1yXa, CIIOCOOBI €ro Mpe10TBpaIleHHS
[IpakTnueckas pabora Ne 3 o Teme

«[lomyuenue u cobupanue Kuciopoaa, U3y4eHue

KoaunuectBO
4acoB

JIeKTPOHHBIE IM(POBbIE

o0pa3oBaTebHbIE PECYPChI
bu6mmoreka [JOK

https://m.edsoo.ru/ff0d37fa
Bbu6mmorexa [JOK

https://m.edsoo.ru/ff0d3al6
bubmuoreka [{OK

https://m.edsoo.ru/ff0d3b88
Bub6morexa [JOK

https://m.edsoo.ru/ff0d5708

bubmuoreka [{OK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d40c4
bubmuoreka [{OK

https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e¢

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d4c4a
bu6mmoreka [JOK

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa

Ne i/

27

28

29

30

31

32

33

34

35

36

37

38

Tema ypoka

€r0 CBOMCTB)
Boniopon — aneMeHT u nmpocToe BeIiecTBo.

Haxoxnenue B npupoe

Ou3NYECKHe U XMMUYECKUE CBOMCTBA BOJIOPO/IA.

[Ipumenenue Bogopoaa

TlousaTne o KHUCII0TaX U COIIX

Crioco0bl ToTy4eHHsT BOAOPO/Ia B TAOOpaTOpHUH

[IpakTuueckas pabora Ne 4 o Teme
«[lomyuenne u cobupanue BoI0poa, N3yueHHE
€ro CBOMCTB»

MossipHblii 00bEM ra30B. 3aK0OH ABOTajpo

Bruruncienns 00béMa, KOJIMYECTBA BEIIECTBA
rasa 1o ero U3BECTHOMY KOJMYECTBY BEIIECTBA

Wi 00bEMY
Beruucnenust 06bEMOB ra3oB [0 ypaBHEHHUIO

peaKuy Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOIIICHHUHU I'a30B

dusnyeckre U XUMUYECKHE CBOUCTBA BOJbI

CocraB ocHoBanuii. [Tonsitue 06 MHAMKATOpPaAX

Bopna xak pactBoputens. HacbllieHHbIE U
HEHACBHIIIEHHBIE PacTBOPHI. MaccoBasi 10

BEIL[ECTBA B PAaCTBOPE
[Ipaktuyeckas pabora Ne 5 o Teme

«IIpuroroBiieHHE PaCTBOPOB C ONPENEIEHHON
MacCOBOM J0JI€H PACTBOPEHHOTO BEILIECTBA»

KoaunuectBO
4acoB

JIeKTPOHHBIE IM(POBbIE
o0pa3oBaTe/IbHBbIC PECYpPChI

bubmnoreka IIOK

https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK

https://m.edsoo.ru/ff0d4dd0
bubmnoreka I[JOK

https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK

https://m.edsoo.ru/ff0d4dd0

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4{42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542¢

bubmnoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d587a
bubmnoreka [IOK

https://m.edsoo.ru/ff0d59¢e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

Ne i/

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Tema ypoka

Kontponbnas padota Ne2 o reme «Kucmopo.
Bonopoa. Boga»
Oxcunpl: cocTaB, KIacCU(PHUKAINA,

HOMEHKJIaTypa
[TonyueHnne u XUMHUYECKUE CBOMCTBA

KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
OcHoBaHHS: COCTaB, KJIACCUPUKALIUSA,

HOMEHKJIATypa
[Tonyuenune u XuMHUYECKUE CBOMCTBA OCHOBAHUM

Kucnotsl: cocTaB, kinaccupukanys,
HOMEHKJIaTypa

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA KUCIOT

Counu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI

MOJTYYCHHS, XUMUIECKHE CBOMCTBA
[Ipaktuyeckas padora Ne 6. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/la4 I10 TCME «OcHOBHBIC

KJIaCChl HCOPraHN4YCCKUX COCIUHCHUIDY
I'enermyeckas CBA3b MCXKIY KilaccaMu

HEOPraHWYECKUX COEAMHEHU
O060011IeHIE U CUCTEMATU3aLUs 3HAHUI

Kontponbras padota Ne3 no teme "OCHOBHBIE

KJIACChl HEOPTaHUYECKUX COCAUHEHMIT"
HepBLIG ITIOIIBITKH KJIaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKUX

anemeHTOB. [IoHATHE O rpynnax cXoaHbIX

DJIEMEHTOB
[Tepuonuueckuii 3akoH u [leprnonnueckas

CHUCTEMA XUMHUYCCKUX 3JICMCHTOB I[ n.

KoaunuectBO
4acoB

JIeKTPOHHBIE IM(POBbIE

o0pa3oBaTebHbIE PECYPChI
bu6mmoreka [JOK

https://m.edsoo.ru/ff0d6342

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

Bub6morexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmnoreka IIOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmnoreka IOK
https://m.edso00.ru/00ad9474

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9b7¢

bu6mmoreka [JOK

https://m.edsoo.ru/00ad9a50
bu6mmorexa [JOK

https://m.edsoo.ru/00ad9cb2
bu6mmoreka [JOK

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9fta

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342

Ne i/

53

54

55

56

57

58

59

60

61

62

63

64

65

Tema ypoka
Meunneneena
[lepuoapl, rpymibl, TOATPYIIIIHI

Crtpoenne atomoB. CocTaB aTOMHBIX SIIEP.

H3otormnsl
CtpoeHue 3JIeKTPOHHBIX 000JI0YE€K aTOMOB

aneMeHToB llepuoanueckoii cucremsr . H.

Menneneena
XapakTepuCTUKAa XMMUUYECKOTO 3JIEMEHTA T10 €T0

nojoxxeHuto B [lepuoauueckoii cucreme /. 1.

Menneneesa
3nauenue [lepuoandeckoro 3akoHa s

pa3BuTHUs Hayku U npaktuku. [. 1. Mennenees

— Y4EHBIN, MeIaror ¥ TpaxIaHuH
DIEeKTPOOTPULIATENHLHOCTh ATOMOB XUMUYECKUX

9JICMCHTOB

Honnas xumudeckas CBsI3b

KoBaneHTHas moysipHasi XUMAYECKasi CBS3b
KoBajieHTHas HeMoIsIpHask XUMUYIEeCKas CBS3b
CreneHb OKHUCIIECHUS
OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKITHH

OKHUCIINTEN U BOCCTAHOBUTEIN

Kontponbnas padota Ne4 o reme «CtpoeHue
aTomMa. XUMHUYECKasi CBSI3b»

KoaunuectBO
4acoB

JIeKTPOHHBIE IM(POBbIE
o0pa3oBaTe/IbHBbIC PECYpPChI

bubmnoreka IIOK

https://m.edsoo.ru/00ada52¢
bu6mmoreka [IOK

https://m.edsoo.ru/00ada342

bubmnoreka IIOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [{OK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

Bbu6mmorexa [JOK

https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK

https://m.edsoo.ru/00adac34
Bbub6morexa [JOK

https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK

https://m.edsoo.ru/00adaab9
bubmnoreka [IOK

https://m.edsoo.ru/00adae28
bu6mmoreka [IOK

https://m.edso00.ru/00adb076
bubnnoreka [IOK

https://m.edsoo.ru/00adb076
bu6mmoreka [JOK

https://m.edso00.ru/00adb486



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c

Ne i/
66
67

68

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

KosnnuectBo
Tema ypoka

4acoB
PeszepBHbIil ypok. O6001IeHHE 1

cUcTeEMaTH3alus 3HaHU!
PesepBHelit ypok. O600IICHNE 1

CUCTEMaTU3ALM 3HAHUU
PezepHblit ypok. O0001eHue 1

CHCTEeMaTH3alMs 3HAaHUI

68

JIeKTPOHHBIE IM(POBbIE

o0pa3oBaTebHbIE PECYPChI
bu6mmoreka [JOK

https://m.edsoo.ru/00adb33¢
Bbu6mmorexa [JOK

https://m.edsoo0.ru/00ad9cb2
bubmuoreka [{OK

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c

9 KJIACC

Ne i/

10

11

12

13

14
15

Tema ypoka

[Tepuonuueckuii 3akoH. [lepronnueckas cucTeMa XUMHYECKUX 3J1€MEHTOB /J[.

. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX AJIEMEHTOB MEPBHIX TPEX

MEPHOJIOB

Krnaccudukanus u HOMeHKIIaTypa HEOPraHUYECKUX BEILECTB

BI/II[LI XUMHYECKOM CBI3H M THITBI KPpUCTATININICCKUX pCHIéTOK

Kontponbnas padora Nel o reme «IToBTOpenne u yriay0iaeHrne 3HaHUI
OCHOBHBIX Pa3/esioB Kypca 8 Kiacca»

Krnaccudukanus XMMHUYECKUX peaklyi O pa3INyHbIM PU3HAKAM

ITonstue o CKOpPOCTH XUMHYECKOM pCaKknuu. IToHsiTHE O TOMOT'€HHBIX U

TFETEePOreHHBIX PEaKLUAX
[TonsiTre o xuMuyeckoM paBHOBecHH. DaKTOPHI, BIUSIOUINE HA CKOPOCTh

XUMHYECKOHN PEaKUHU U IMMOJIOKCHUC XUMHUYCCKOI'O paBHOBECUA

OKHCIIUTENBbHO-BOCCTAHOBUTEBHBIE PEAKIIUN
Teopus snexTponuTuyeckoi aucconuranyu. CUIbHBIC U CIA0bIe AICKTPOIUTHI

HonHble ypaBHEHUs peakLuil

XHWMHYECKHE CBOMCTBA KUCIOT M OCHOBAHUI B CBETE MPECTaBICHUHN 00

NEKTPOJINTUYECKON JUCCOLMALUU
XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEJICTABICHHUM 00 AIIEKTPOIUTHIECKOM

IIUCCOLMAIIAHT
[TonsiTre o runponuse conen

O0001IeHME ¥ cucTeMaTU3alus 3HAHUI

KoauuectB
0 4aCOB

1

DJIeKTpPOHHbBIe N (ppoBbIE

o0pa3oBaTesbHbIE PeCypChbl
but6mmoreka [JOK

https://m.edsoo.ru/00adb59¢
but6mmoreka [IOK

https://m.edsoo.ru/00adb6b6
bu6mmoreka [JOK

https://m.edsoo.ru/00adb7e2
but6mmoreka [IOK

https://m.edsoo.ru/00adbac6

but6mmoreka [JOK
https://m.edsoo.ru/00adbcb0
bubmmoreka [JOK
https://m.edsoo.ru/00adbe9a
but6mmoreka [JOK
https://m.edsoo.ru/00adc28¢c
bubnuoreka [IOK
https://m.edsoo.ru/00adcade
but6mmoreka [JOK
https://m.edsoo.ru/00adcd68
bu6nuorexa [JOK
https://m.edsoo.ru/00add448
but6mmoreka [JOK
https://m.edsoo.ru/00add5d8
bubnuoreka [JOK
https://m.edsoo.ru/00add8b2
bubmmoreka [JOK
https://m.edsoo.ru/00add9d4
bubnuoreka [JOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

Ne i/

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Tema ypoka

[Ipaktuueckas padota Ne 1. «Peiienne skCiepuMEeHTAIbHBIX 3a]1aW»

Kontponbnas padota No2 o TemMe «DIeKTpoIuTHIECKas JUCCOIHAIIHS.
XUMUYeCcKHe peakllii B PacTBOPAX»

OO01as XxapakTepuCTHKA raJloreHoB. XMMHUYECKHE CBOICTBA Ha IIpUMeEpeE XJIopa

XJ'IOpOBO,I[OpOI[. Consanas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, IIOJIy4YCHHE,

IIPUMEHEHUE
[IpaxTrueckast pabora Ne 2 o teme «llomyueHue constHON KUCIOThI, H3YYEHUE

€€ CBOICTB»
Brruncrienus o ypaBHEHHSIM XUMHUUYECKUX PEAKIUH, €CJIU OJIMH U3 PEareHTOB

JIaH B U30BITKE
OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmnsl

Annorponssie MoanuduKkanum cepbl. Haxoxenue cepbl U €€ coeTuHeHNH B
npupoae. XuMHUYECKUE CBOWCTBA CEPBI

CepoBoopo/i, cTpoeHre, Gpu3nYecKue 1 XuMUYECKHe CBOMCTBA

OKCI/I,Z[BI CCPLI. CepHa;I KHUCJI0Ta, (I)I/ISI/I‘IGCKI/IG U XUMHWYCCKHC CBOI‘/JICTBa,

IIPUMEHEHUE
XUMHUECKUE PeaKIMH, JIeXKAIHe B OCHOBE ITPOMBILIIEHHOI0 criocoda

MTOJIY4EHUSI CEPHOU KUCIIOThI. XUMUYECKOE 3arpsI3HEHUE OKPYKAOIIEH CpeJIbl
COECIUHEHUSIMU CEPBI

Brrunciienre MaccoBOi 1071 BBIX0/1A MPOIYKTA PEAKLIUN

OO6m1ast xapakTepuCcTHKa 3JIEMEHTOB V A-rpynibl. A30T, paclipoCcTpaHEHHE B
npupoje, Gu3NYecKue 1 XUMUIECKIEe CBONCTBA

AMMI/IaK, €ro (1)H3H‘-IGCKI/IG N XUMHYCCKHEC CBOfICTBa, MOJIYYCHHUEC U MPUMCHCHUC

KoanuecTB
0 4aCOB

DJIeKTPOHHBIe N (ppoBbIE

o0pa3oBaTejbHbIE PECYPChI
https://m.edsoo.ru/00addd12
bub6mmoreka [IOK

https://m.edsoo.ru/00addbfa
but6mmoreka [JOK

https://m.edsoo.ru/00addec0
but6mmoreka [IOK

https://m.edsoo.ru/00addfe2
but6mmoreka [IOK

https://m.edsoo.ru/00ade104
but6mmoreka [IOK

https://m.edsoo.ru/00ade348
but6mmoreka [JOK

https://m.edsoo.ru/00ade4 88
but6mmoreka [JOK

https://m.edsoo.ru/00ade64a
bubmmoreka [JOK

https://m.edsoo.ru/00ade64a
but6mmoreka [JOK

https://m.edsoo.ru/00ade802
bubnuoreka [IOK

https://m.edsoo.ru/00adea28

but6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bubmmoreka [IOK

https://m.edsoo.ru/00adec8a
but6mmoreka [JOK

https://m.edsoo.ru/00adeeab
but6mmoreka [{OK

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12

Ne i/

30

31

32

33

34

35

36

37

38

39

40

41

42

43

Tema ypoka

[TpaxTrueckas padota Ne 3 o teme «IlonmyueHne ammuaka, U3ydeHue ero
CBOMCTBY»

AsotHas KHUCJIO0Ta, eé (bI/I3I/I‘-ICCI(I/Ie U XUMHYECKHE CBOMCTBA

Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KAUE€CTBE MUHEPATbHBIX
ynoopenuit. XuMHUECKOE 3arpsi3HEHUE OKPYKAIOIIel CpeJibl COeTMHEHUIMU

azoTa
®docdop. Oxcnn pochopa (V) u pochopnas kucnora, puznyeckue u

XUMUYECKHE CBOMCTBA, MOTYyUCHUE
Hcnonb3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBbHBIX yI0OpeHui. 3arps3HeHue

NpUPOIHOI cpenbl hocharamu
VYrnepoa, pacnpocTpaHeHue B pupoje, Gu3nueckue 1 XUMUIECKHE CBOMCTBA

Oxcuppl yriepona, ux Gpusnueckue 1 XUMHUYECKUE CBOMCTBA. DKOJIOTHYECKHE
po0OJIeMBbI, CBsI3aHHBIE C OKCHIIOM yrieponaa (IV)

VYrospHas KUCIIOTa U €€ COJIN

IIpaktuyeckas padora Ne 4 o teme "[lonyueHue yriekuciaoro rasa.
KavectBenHnas peakunus Ha kKapOoHAT-HOH"
IlepBoHayaIbHBIE NOHATHS 00 OPraHNYECKUX BEIIECTBAX KaK O COSAMHEHUSIX

yriepona
Kpemuwuii u ero coequHeHHs

HpaKTI/I‘ICCKaﬂ pa60Ta Ne 5. Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME

«Bakuennine HeMeTaJUIBI U UX COCIUHEHUS
KonTponbaas padota Ne3 mo Teme «BaxxHeine HeMeTauTbl U HX

COCOAUHCHU A
O6H_Ia$I XApPaAKTCPUCTHKA XUMHUYCCKUX IJICMCHTOB — MCTAJUIOB.

Mertanueckas CBsI3b U METAJJIMYECKAsl KpUCTANIMYECKasl pEIIETKA.
dusznueckue CBOIICTBA METAJIOB

KoanuecTB
0 4aCOB

1

DJIeKTPOHHBIe N (ppoBbIE

o0pa3oBaTejbHbIE PECYPChI
but6mmoreka [JOK

https://m.edso00.ru/00adf180
bubnuoreka [JOK

https://m.edso0.ru/00adf306

but6mmoreka [JOK
https://m.edsoo.ru/00adf518

but6mmoreka [IOK
https://m.edsoo.ru/00adf68a
but6mmoreka [JOK

https://m.edsoo.ru/00adfc20
but6mmoreka [JOK

https://m.edsoo.ru/00adfd9c
bubmmoreka [JOK

https://m.edsoo.ru/00adfebe
but6mmoreka [JOK

https://m.edso00.ru/00ae006¢
bubnuoreka [IOK

https://m.edsoo.ru/00ac027¢
but6mmoreka [JOK

https://m.edsoo0.ru/00ae054¢
bu6nuorexa [JOK

https://m.edsoo.ru/00ac080a
but6mmoreka [JOK

https://m.edso00.ru/00ae0bf2
bubnuoreka [JOK

https://m.edsoo.ru/00aec0el8

but6mmoreka [JOK
https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180

Ne i/

44

45

46

47

48

49

50
51
52

53

54

55

56

57
58
59

Tema ypoka

XUMUYECKHE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHUYECKUI Psil HATPSHKEHUI
METaJIJIOB

OO6ure ciocoOsl oiydeHus: MeTauioB. CriiaBsl. Berarcienus no ypaBHeHUAM

XUMHNUYCCKHX peaKuHﬁ, C€CJIM OAVH M3 pCarcHTOB COACPKUT IMPUMCCHU

[ToHsiTHE O KOPPO3UU METAIIIIOB

IIleno4ynbie MeTaIbI

Okcuabl ¥ TUAPOKCUABI HATPUS U Kalus
[IenouyHoO3eMeNIbHBIE METAIIIBI — KAIBIUN U MarHui

Baxnelinme coeIMHEHUS KaJIbIU
O000111eHIE U CUCTEMATU3aLUA 3HAHUI
XKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

[Ipaktuyeckas padora Ne 6 o teme "YKECTKOCTh BOJIBI U METOJIBI €€
ycTpaHeHUs"

AnmroMuHni
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCHIA
Kemneso

Oxcunpl, Tuapokcuast u conu xenesa (I1) u xemnesa (I11)

O060011eHne U cucTeMaTU3alus 3HaHU|
[TpakTrueckas padota Ne 7. PereHue sKcriepuMeHTaIbHBIX 33/1a4 110 TeMe

«Baknelime MeTajabl U UX COCTUHEHU

KoanuecTB
0 4aCOB

1

DJIeKTPOHHBIe N (ppoBbIE

o0pa3oBaTejbHbIE PECYPChI
but6mmoreka [JOK

https://m.edsoo.ru/00ael156
bubnuoreka [JOK

https://m.edso0o.ru/00ae1156
bubmmoreka [JOK

https://m.edso0o.ru/00ae1278
bubnuorexka [JOK

https://m.edsoo.ru/00ae14b2
bubnuoreka [IOK

https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK

https://m.edsoo.ru/00ael5e8
bu6nuorexka [IOK

https://m.edsoo.ru/00ael5e8

but6mmoreka [JOK

https://m.edso0.ru/00ae1886
bubnuoreka [IOK

https://m.edsoo.ru/00aclae8
but6mmoreka [JOK

https://m.edsoo.ru/00aelc64
bubnuoreka [IOK

https://m.edsoo.ru/00aec1c64
but6mmoreka [JOK

https://m.edsoo0.ru/00ae1d86
bubnuoreka [JOK

https://m.edsoo.ru/00ae35¢e6

but6mmoreka [JOK
https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Ne i/

60

61
62

63

64

65

66

67

68

Tema ypoka

BbrunciieHus mo ypaBHEHHSIM XUMHYECKUX PEaKIUii, €CIIM OJJUH U3 PEarcHTOB
JaH B U30BITKE WJIH COAEPKUT MPUMECH. BBIUMCICHHUS MAaCCOBOM J0JIM BBIX0/1a
MPOyKTa PEaKiuu

O0001IeHE U CHCTEMATH3aIMs 3SHAHUH

KontpomnbHas pabora Ne4 o teme «BakHeHIIIME METaUTbI U KX COSAMHEHHSD)

BeniecTBa 1 maTepuanbl B TOBCEIHEBHOM KU3HU YEJIOBEKA
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpebl

Ponp xumum B pemieHnn SKOJI0THIECKUX TTPOOIeM
PesepBHbIil ypok. O600IICHIE M CCTeMaTH3alus 3HAHUT
PesepBubIil ypok. O60011IeHIE ¥ cCCTEeMaTH3alus 3HAHUH

PezepHblil ypok. O0001eHue U cucTeMaTH3anys 3HaHUH

OBIIEE KOJIMYECTBO YACOB II10 ITPOT'PAMME

KoanuecTB
0 4aCOB
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DJIeKTPOHHBIe N (ppoBbIE
o0pa3oBaTe/IbHbIE PECYPChI

but6mmoreka [JOK
https://m.edsoo0.ru/00ael1750

but6mmoreka [IOK

https://m.edso0o.ru/00ae3£50
but6mmoreka [JOK

https://m.edsoo.ru/00ae4270
but6mmoreka [JOK

https://m.edsoo0.ru/00ae4270
bubmmoreka [JOK

https://m.edsoo.ru/00ae0d0a
but6mmoreka [JOK

https://m.edsoo.ru/00adb33c¢
bubnuoreka [IOK

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750

YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI 1J151 VUEHUKA

* Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos N.I'., CnaakoB C.A., AKnoHepHOe
obmmectBo «M3narenscTBO «IIpocBemienue»
* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB N.I'., CnaakoB C.A., AkunonepHoe

obmiectBo «M3aarenscTBO «IIpocBemnienney|

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru



