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INOACHUTEJIbBHASA 3AIIMCKA

[IporpaMma 1Mo XMMUH Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsl COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUU IPEernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMMa 1o XUMUU AaéT TPEICTABICHHE O IENAX, OOMICH CTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMU Yy4eOHOTrO TpeaMeTa, yCTaHABIMBACT
o0s3aTenbHOE MPEIMETHOE COJepKaHUe, MpelycMaTpUBaeT paclpesesieHue ero mo Kjaccam u
CTPYKTYPUPOBAHHUE IO Pa3JeiiaM U TEMaM IPOrpaMMbl IO XUMHH, ONPEAEISIET KOJIMYECTBEHHbBIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
W3Y4YEHUSI XUMUU C YYETOM MEXKIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU y4€OHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEHN 00ydJaroluXcsi, ONpeesieT BO3MOXKHOCTU MpeaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE IIeJiel W3y4YeHHs TpeaIMeTa W OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHON
JEeSTENIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUH CITY’KUT OCHOBOH 7151 (GOPMUPOBAHMSI MUPOBO33PEHHSI 00YYaIOLIErocs, ero
NPECTaBICHUN O MAaTePUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (hOpMUpYyEeMbIe XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIECTB B MPUPOJIE, O MyTAX
pemieHus Ti00albHBIX MPOOJIEM YCTOWYMBOTO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPOOJIeM 3ApaBOOXPAHEHUSI.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET peajln3alii BO3MOXKHOCTEN JJIsi CaMOpPa3BUTHS U (POPMHUPOBAHUS KYJIbTYPhI
JUYHOCTH, €€ o01eil U (PyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTU, OKCIICPUMCHTAJIbHBIX n
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HU, TaK U B
poeCCHOHAIBHON JETENHHOCTH,

3HAKOMUT €O CHenu(pUKONd HaydyHOTO MBIIUICHMS], 3aKJIaJbIBAa€T OCHOBBI 1E€JIOCTHOTO
B3IUIAJa HAa E€QUHCTBO IIPUPOABI U  YEJIOBEKA, SBISAETCA  OTBETCTBEHHBIM  JTAllOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aIOLINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUSAM, K TPHUPOJC, K 4YEIOBEKY, BHOCHT CBOH BKJAJ B O3KOJOTHYECKOoe oOpa3oBaHUE
00y4aromuxcs.

JlaHHble HampaBlieHHs B OOYYEHUM XMMHU O00ECHEUMBAIOTCS CHENM(UKON colepKaHus
y4eOHOro ImpeaMeTa, KOTOPBIM SIBISETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTPAKEHUEM
0a30B0il HAyKH XMMHHU Ha ONPEICIEHHOM dTare e pa3BUTHsL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa3oBaHMs OPHEHTHUPOBAaH Ha OCBOCHHE
00yYaroIUMHUCS CUCTEMBI ITePBOHAYAIBHBIX TIOHSATHI XHMMUHU, OCHOB HEOPTraHUYECKOH XUMHUH U
HCKOTOPBIX OTACJIbHBIX 3HAYNMBbIX HOHATUH OpI‘aHI/I‘-IeCKOI\/JI XUMHH.

CrpykTypa cojaepkaHusi MPOTrpaMMBbl MO0 XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona k e msyuenuro. ColepkaHue CKIIAIbIBACTCA M3 CUCTEMBl MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPraHM30BaHbl IO NPUHIMILY I1OCIEA0BATEIbHOIO Pa3BUTHSA 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— Y4YEHHS O CTPOSHUH aTOMa U XUMHUYECKOHN CBSI3H;

— MpeAcTaBiIeHUN 00 AMEKTPOTUTUUECKON AUCCOLMAIIMH BEIIECTB B paCTBOpax.

Teopernueckre 3HAHUSA PACCMATPUBAIOTCA HAa OCHOBE DMIIMPHUYECKHU IIOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIILHO OT OJHOIO YPOBHA K JIpyromy,
BBITIOJIHSASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U ITOIYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl MO XUMHH CHOCOOCTBYET (OPMHUPOBAHHUIO NPEACTABICHUS O
XUMHYECKON COCTAaBJISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM HpPHUPOJBI,
LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHUIO U METOJaM II03HaHUsA B Hayke. M3ydyenue xumuun
OPOUCXOAUT C MpPHUBJICYCHHUEM 3HAHUW W3 paHee M3YyYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kiacc.

[Tpy n3ydyeHur XUMHM TPOUCXOAUT (OPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, IPAKTUYECKOHN JESATEIBbHOCTH YEJIOBEKA U KaK OJJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
MPUOOIIEHNHN K HAyYHbIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NpPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATENIbCKOM 1eATEIbHOCTH, OCBOEHUH MPaBHJI OE€3011aCHOTO
oOpallieHus ¢ BelleCTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy m3ydyeHHH XMMHUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpenu Takue e, Kak:

—q)OpMI/IpOBaHI/IC HWHTCJUICKTYAJIbHO pa3BI/ITOﬁ JJUYHOCTH, TOTOBOH K CaM006pa30BaHI/IIO,
COTPYAHUYICCTBY, CAMOCTOATCIBHOMY THPHUHATUIO pemeHI/Iﬁ, CIIOCOOHOM AnalTUpoOBaTbCA K
6BICTp0 MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HalpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTH4ecKoe NpHuoOIleHne oOydarluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIIbHOM  JIEATENBHOCTH,  HAy4dHBIM  METOAaM  IO3HAHUS,
(GopMHPYIOLIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUM;



—00eCrneYeHNe YCIOBHM, CIMOCOOCTBYIONMIMX IMPUOOPETCHUIO OOYYaIOIMUMHUCS OIBITa
pa3HOO0pa3HON JMEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJTFOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMITCTEHIIHIT ), IMEIOIINX YHHUBEPCAILHOE 3HAYCHUE JUTSl PA3JIMYHBIX BUIOB JICATEIBHOCTH;

—opmupoBanue oOuiei (yHKIIMOHATBHOW U €CTeCTBEHHO-HAy4YHOH I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHUBATH SIBICHUS OKPYXKAIOLIEr0 MHUpPA, HCIONb3ys 3HAHUS U
OMBIT, TIOJNYYEHHBIC MPU H3YYCHUH XHUMHH, NPUMEHATh HMX MPH pelmeHud npobieM B
MTOBCEHEBHOM KU3HU U TPYJAOBOU J1€ATEIbHOCTH;

—(opmupoBanue y 00y4Jarommxcs ryMaHUCTUYECKUX OTHOIIEHHUH, MOHUMaHUS EHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJ1eco00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMHU K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HANPaBICHHOCTH JTaTbHEHIIIEero o0yueHusl.

O6mee qucCJI0 4acCoB, OTBEAEHHBIX JJISI HN3YUCHUA XUMHUU Ha YPOBHC OCHOBHOI'O O6H.[CFO

oOpa3oBanmus, coctaisieT 136 gacos: B 8 kinacce — 68 gacos (2 gaca B Heseno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).

COJEPKAHUE OBYYEHUA

8 KJIACC

HepBOHa‘IaJILHLIe XUMHNYECCKHUE NMOHATHUSA

HpCI[MCT XuMHHU. Pollb XMMHMH B KHW3HH 4YeloBeKa. XHUMHUSI B CHCTEME HayK. Tena u
BemecTBa. Pu3NMUeCKHe CBOMCTBA BCIIECCTB. ArperaTHoe coctosHue BemiecTB. Ilomsarue o
METOJIaX IO3HAaHUS B XUMHU. UKNCTHIEe BEIIECTBA M CMECH. CnocoObl pasaciICHUA cMeceit.

ATOoMBI U MOJICKYIJIBI. Xumudeckue djaeMeHTBhl. CHMBOJIBI XUMHYECKUX JJICMEHTOB.
HpOCTBIC " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.TIHpHOC YUCHHUC.

XuMmu4geckas (bopMyna. BameHTHOCTP aTOMOB XMMHYECKMX DJEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BE€UIICCTB. OTtHocuTenbHas aToMHas Macca. OTHOCHUTEIbHAS MOJICKYJIsIpHasd
Macca. MaccoBasi 10J11 XUMHUUYECKOTO DJIEMEHTA B COSIMHEHUM.

KonnuectBo BemectBa. Moabs. MonspHasg macca. B3auMocCBsA3b KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €MHULL BelecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COCIUHEHHH.



®uU3NYeCKue W XUMHYECKHE SIBJICHHS. XHUMHUYECKas peakius U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHus. Kinaccudukanus XuMUYeCKUX peakiuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYJIOH, MpaBWiIaMu pabOThl B JabOpaTOpuH U MpUEMaMH
oOpamieHus ¢ 1a00opaTOpHbIM O0OpPYJOBAHUEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3I0B HEOPraHNYECKUX BEIIECTB, HAOII0ieHNEe (DU3NUECKUX (IUIABIEHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCALlUs BOJbl) U XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBAaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBYE Mea ¢ KUCIOTOM) SABIEHU, HAa0It01eHE
U ONHMCAaHWE IPU3HAKOB IPOTEKAHUS XUMHUYECKHUX peakuuil (pas3jiokeHue caxapa,
B3aMMO/ICHCTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe cnocoOoB
paszeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIIAPUBAHUE, TUCTHILISALMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKU IOBAapEeHHOM COJM, HaONIOJEHWEe U OINHUCaHHE
pPEe3yJIBTaTOB IPOBEAEHUS OIBITA, WILIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacCChl, CO3JaHHE
MoJiesIel MOJIEKYIT (IapOCTEPIKHEBBIX ).

Ba:kHeiinue nmpeacTaBuTe/ I HEOPraHUYECKHX BElIECTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kucinopon — 3iaeMeHT U MPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nyecKkue U XMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMYYeHHUS KHCIOpoJa B JIabOpaToOpuu M
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — aljaoTporHas MOAN(PUKAIUS
KHCIIOpO/1a.

TeroBoil 3PQexT XUMHUYECKOW peakluH, TEePMOXMMMUYECKHE YpaBHEHHUS, HK30- U
OHAOTEPMUYECKUE peakUMU. TOmnMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
HapHUKOBOIO 3P QeKTa, pa3pylIeHue 030HOBOT'O CIIOS.

Bomopon — »snemeHT u mpocroe BemectBo. HaxoxzaeHue Bogopoia B INPHUPOJE,
¢du3nyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oydeHus. KucioTe! u comu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelnieHHble n
HEHACBIIICHHBIE PACTBOpBLI. PacTBOpMMOCTH BeliecTB B Boje. MaccoBass 10y BelllecTBa B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbL. OcHOBaHWs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJHBIX BOJ.

Knaccudukanmust Heopranuuecknx coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcUJI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyueHue okcuios.

OcHoBanmsi. Krnaccudukanus OCHOBaHWH: INETOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. dusznueckne W XHMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotel. Knaccudukarus kucinor. Homenkinarypa KucioT. @U3ndecKue U XUMUYECKHE
cBoiicTBa kucior. P akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.



Conu. Homenknarypa coneil. dusnueckue U XUMUYECKHE cBoWcTBa cosei. [lomydenue
coJiei.

I'eneTmueckas CBI3b MECXKIY KilaCCaMH HECOPraHU4CCKUX COCHHHGHHﬁ.
Xumuueckuii IKCnepumenm

KaueCTBEHHOE OMpe/IeNIEHNEe COIep KaHUsI KUCIOpoda B BO3AyXe, MOJIydeHHe, codupaHue,
pacro3HaBaHME€ M HM3y4€HHE CBOMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
oOpa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, NOJyu€HHE, COOMpaHUEe, PACIIO3HABAHUE U
M3y4eHUE CBOMCTB BojOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHAIIOB), HAOIIOCHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, uccaenoBaHuE OCOOEHHOCTEM pAacTBOPEHUS BEUIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPa3I[0B HEOPraHMYECKUX BEILIECTB PAa3IMYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumozeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTaJllaMu,
peaKuMii HEUTpalIu3alru, [OJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BaxkHelmue
KJIACChI HEOPTAaHMYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble NONBITKY KJIACCU(PUKALNN XUMUUECKUX 3JIeMEHTOB. [oHsATHE O TpymNax cXOAHbIX
HJIEMEHTOB (LLEJIOYHBbIE U IIEJTOYHO3EMENIbHbIE METaulbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl).
DeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucremMa XUMHUYECKHX dJIeMeHTOB /[l
U. MenneneeBa. Koporkonepuonnas u JumHHonepuoaHas ¢opmsl [leprnoanyeckoil cucTeMbl
xumuyeckux oanemeHToB JI. WM. MengaeneeBa. Ilepuogel u rpynmbl. DU3HYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aTromHbIX dAnep. M3zoromsl. Onektponbl. CTpoeHwue
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBBIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
H. W. MenneneeBa. XapakTepUCTHKa XHUMHYECKOIO OJJEMEHTA IO €ro IMOJO0XKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUs paJnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOWMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue llepnoanueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MeHnneneeB — y4€HbIN U IpakJaHUH.

XuMuyeckas CBSI3b. Koganentnas (monsipHas u HEToJIsIpHas ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Creneupb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCIILHBIC pCaKkuu. Hpoueccm OKHUCJICHUA
1 BoccTaHoBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm

u3ydeHue oOpaslOB BELIECTB METAIOB U HEMETA/UIOB, B3aHUMOJEICTBHE TUAPOKCHAA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEJI0YEH, ITPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX IIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, PEaKLIMU Pa3JI0KEHNS, COETUHEHMUS).

Mesxxcnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d IIPU M3YyYEHUU XMMHUHU B § KJIACCE OCYILIECTBIISIETCS
4yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK H TOHSATHIA,
ABJIAIOIUXCS CUCTEMHBIMU U1 OTAEIBHBIX IIPEAMETOB €CTCCTBEHHO-HAYYHOI'O LIUKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHA: Hay‘leIﬁ (baKT, rumnoTesa, TCopus, 3aKOH, aHaJIN3,
CHHTC3, Knaccn(bmcaum[, MNEpUOANYIHOCTD, H3.6JHOI{GHI/I€, SKCIICPUMCHT, MOACIIMPOBAHUC,
HU3MCPCHUC, MO/JICJIb, ABJICHUC.

®dwusuka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIH], H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, DSJICKTPUUYSCKUN 3apsjl, BEHIECTBO, TEJIO0, O0BEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUEC BEIUYMHBI, CIUHHUIIBI M3MEPEHHUS, KOCMOC, ILJIAHCTHI,
3BE361, ComHIle.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpanbl, TOPHbIE MOPOABI, IOJIE3HbIC
MCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYecCKasi peaxkuust

Ilepuonnueckuii  3akoH. Ilepuogmueckass cucTeMa XUMHUYECKHUX dAJIeMEeHTOB /I,
N. MengeneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX MEPUOMNOB, KAJIMs, KaJIbLUs M HUX COCIMHEHUW B COOTBETCTBUM C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BUIbl XMUMHYECKOW CBS3M. THUIBI KPUCTAIMYECKHX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEMIETKM M BHUJA XUMUYECKOU
CBSI3U.

Knaccudukanmuss m HOMEHKJIaTypa HEOPTraHWYECKHUX BEIIEeCTB. XHWMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUYHBIM KJIACCAM HEOPTraHMYECKUX COEAUHEHUM, N€HETHYECKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKUX peakUuid 1Mo pa3iuyHbIM MpU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIoBOMYy 3(h(dexTy, Mo H3MEHEHHIO CTeleHen



OKHCJICHHA XUMHUYCCKHX J3JICMCHTOB, II0 O6paTI/IMOCTI/I, o y4aCTHIO KaTaJmsaTopa). DK30- "
OSHAOTCPMHUYCCKUC PCAKIIUN, TCPMOXUMHUYCCKNEC YPABHCHUA.

[TonsiTe o ckopoctu xumuueckoil peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHEe O TOMOTreHHBIX M TETepOTreHHbIX peakuusx. [lonsarue o
karanu3e. llonsarue o XumuueckoM paBHOBecHU. DakKTOpbl, BIHUAIOIIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC PEAKIUH, JJICKTPOHHBIA OallaHC OKHUCIIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37E€KTPOIUTHUECKON AMCCOLUALMM. DJIEKTPOJUTHI U HEAIEKTPOauThl. KaTtnonsl,
QHUOHBI. MeXaHuU3M JHMCCOLMALMKM BEIIECTB C PA3IMYHBIMA BUJAAMM XHMHYECKOW CBS3H.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble IEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YcIOBUS NMPOTEKAHUs PeakUUid MOHHOIO OoOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHHUI M COJIE B CBETE
HpEeACTaBICHUNH 00 >JIEKTPOJUTHUYECKONW Jucconuannu. KadecTBEHHbIE pPEaKLUUU Ha HOHBI
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnEepuUMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTALTMYECKUX PEIMETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB M HEMeTalyioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJIOpHAAa HaTpHs),
UCCIIEIOBAaHME 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEaKIMM OT BO3ACHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIIEIOBaHUE IIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOLECCa AUCCOLMALUN
KHCJIOT, Inenodyed M coned (BO3MOMKHO MCIIOJIb30BAaHHE BHUAEO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKK NMPOTEKaHMs peakiuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BbIJEJICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOUUX IMPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKIUi (TOpeHHe, peakIH pa3IoKEHUs, COSAMHEHUS),
pacro3HaBaHME HEOPraHMUYECKUX BEIIECTB C IMOMOUIbI0 KAaUEeCTBEHHBIX DPEAKLIMH Ha HOHBI,
pelIeHne SKCIepUMEHTAIbHBIX 3a71a4.

HeMmeTa/jibl U UX COeIMHEHUA

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTpPOEHHMsI aTOMOB, XapaKTEpHBIE
crerieHu okucieHusi. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallaMu,
miesouamu).  Xusoposopopod. ConsiHas — KKCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHne. JlelcTBHE XJI0pa U XJIOPOBOAOPOa HA OPraHU3M 4elloBeKa. BaykHenmme XiIopuabl
U UX HaXO0XJICHUE B IIPUPOJIE.

OObmas xapaxkTtepuctuka si1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hu3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHHUE, (U3NYECKHe M XMMHUYecKHe cBOMCTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpPEICTaBUTEN Kiacca KHUCIOT M crenuduyueckue). XUMHYECKUEe pPeakluu,
JeKalle B OCHOBE IPOMBIIUICHHOTO Crnoco0a TMONMy4eHus cepHoil kucioTsl. [IpumeHeHue
cepHOi KucIOThl. COJM CePHOM KUCTIOTHI, KAUeCTBEHHAs peakuus Ha cynbgaT-noH. Haxoxenue
ceppl M €€ COoeAMHEHHH B Tpupojae. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOMIEH Cpesbl
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COCIMHEHUSIMU Cephbl (KHCIOTHBIE TOXKAM, 3arpsS3HEHUE BO37yXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALICHHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (HU3UYECKUue u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero Gu3n4eckue U XuMHUYECKue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJy4YeHHUE,
¢usnueckue M XMMHUYECKHE CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoopeHuii. XuMUYECKOe 3arpsi3HEHHE OKpPYKarolIeh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
doctopa, pusznyeckue u xummuueckue cBoiictBa. Oxcua ¢ocdopa (V) u pocdopHas kuciora,
du3nyeckue M XUMHYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

O6mass xapaktepuctuka sjeMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENECHU OKUCIEHUs. YTIIepo/]], alFIOTPONHbIE MOIU(DUKAILIMH, PACIPOCTPAHEHUE B
npupoze, pusndeckne 1 XuMH4yecknue cBoicTBa. AncopOrust. KpyroBopot yriepona B Ipupose.
Oxcuapl yriaepona, UX (pU3NUEcKue U XMMUYECKHE CBOMCTBA, JIefiCTBUE Ha KUBbIE OPTaHU3MBI,
HOJTydeHHe U IpUMEHEHHe. DKOJOTUYECKHe POoOIeMBbl, CBA3aHHbIe ¢ OKcHaoM yriepona (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KiMMarta, MapHUKOBbI 3¢ddekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHavanbHBIE TIOHSATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUWHEHHUSX Yriepoja
(meTan, 3TaH, OTWIEH, alleTHJICH, 5TaHOJ, TJWILEPUH, YKCycHas kuciora). [Ipupoanbie
WUCTOYHUKU YTIIEBOAOPOIOB (Yroib, MPHUPOAHBIA Ta3, HedTh), MPOAYKTHI UX NepepaboTKu
(O6eH3uH), UX POJb B OBITY M MPOMBIIIICHHOCTH. [IoHATHE O OMOIOTHMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YelOBeKa. MarepHalbHOE EIHMHCTBO
OPTaHWYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MOJIYYEHHE U MPUMEHEHHE.
CoenuHenus kpeMmHuss B mpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOr0 UCNOJIb30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm

U3yueHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJCHUE
Ka4eCTBEHHBIX PEAKIUi Ha XJIOPWA-WOHBI U HAOIIOJCHUE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakarolue (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUJAEOMATEpUaIOB), O3HAKOMJIEHHE C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3namu ceppl M €€ COCOIUHEHHUSMHU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS — caxapa TMOJ  JICHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTBI, TPOBEJICHNE KAYECTBEHHOW peaklMM Ha Cyiab(paT-nOH M HaAOIOJECHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOXHO HCTIOJB30BaHUE BUIEOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U (pocOopHBIX yaoOpeHUH,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
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Ka4eCTBEHHBIX pEaKIMi Ha HOH aMMOHMA U (ocdar-uoOH M H3ydYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUATIOB), U3YYEHHE MOJENIEH KpPUCTAUIMYECKUX pEIHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TMPOIECCOM aAcOpOLUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE MPU3HAKOB MX IPOTEKAHMS, O3HAKOMJIEHHE C NPOAYKLHEH
CHWJIMKAaTHOM MPOMBINIJICHHOCTH, PEUICHHE SKCIIEPUMEHTANBHBIX 3a/ad Mo TeMe «Baxuelimme
HEMETAJLIbl U UX COEIUHEHUS.

MeTasibl U UX COeAMHEHUS

OOmass XapakTepUCTUKAa XUMHUYECKMX 3JEMEHTOB — METaVIOB Ha OCHOBAaHMM HX
nonoxkenus B [lepuoanueckoit cucteme xumuueckux sneMenToB 1. M. MenzaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalinmyeckas CBsI3b M METAJNIMYECKas KpUCTaIMdyecKas
pemérka. DIEKTPOXUMHUUYECKHUN psif HamnpsokeHuil MetamioB. dusnueckue W XHUMHUYECKHE
cBoiicTBa MeTauioB. OOmIMe CrocoOb! MoMyYeHus MeTaioB. [IoHsATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, AIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILIEHHOCTH.

[Ilenounble MeTaUIbL: MOJOKEHNE B [leproanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenpeneeBa, CTpOCHHE WX aTOMOB, HAXOXJEHUE B Ipupoje. OU3NUECKUEe U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCMHEHUM.

[IlenoyHO3emMeNbHBIE METAJIBI MAarHUd W KajublMil: mosiokeHne B Ilepuomnueckon
cucreme xumuueckux smeMmeHToB /[[. WM. Menneneesa, CTpoeHHME HX aTOMOB, HaxO0XKJIACHUE B
npupozae. PU3NYECKUe U XMMHYECKHE CBOMCTBA MarHusd W Kajblus. BaxkHeimme coennHeHus
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHui: mnonoxeHnue B Ilepmonnyeckoil cucTEME XUMHYECKHX JJI€MEHTOB [l
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. Pu3nueckue U XUMHUYECKHE
CBOMCTBA aIIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUA U THIPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenne B Ilepmoanueckoil cucTtemMe XUMHUYECKHX 3iemeHToB [l
W. MengeneeBa, CTpOEHHE aTOMa, HaxOXJIeHHE B mpupoje. Puznueckue U XUMUYECKUE
cBoicTBa xene3a. Oxcuasl, Tuapokcuabl U conu xkenesa (II) u sxenesa (III), ux cocras, cBoWCTBa
Y TIOJIyYEeHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpa3laMud METaUIOB M CIJIaBOB, HMX (DM3MUECKUMHU CBOWCTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJb30BaHHE BHIEOMATEpUAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOllecca TOPEHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, MHKA, *kene3a (II) u xenesza
(IIT), menu (II), HaGmrOIEeHWE W OMKMCAHKWE MPOIIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOH30BAaHKUE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIIOMUHUS U TUIPOKCHU/IA [IMHKA, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMe «BakHeHIe MEeTallyIbl U UX COCIMHEHUS.
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XuMHs 4 OKpYsKaIas cpeaa

BemecrBa 1 martepuanbsl B IIOBCEJHEBHOM JKU3HU 4YEJIOBEKA. be30onacHoe MCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax U
OTpPaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYXarolleh cpenbl (MmpeaeiabHas JOMyCTUMas KOHIICHTPALUs
BemecTs, ganee — [1J1K). Poib XxuMum B perieHun 3KOJIOTHIECKUX TTPOOIeM.

Xumuueckuii IKCnepumenm:
u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHATIBI).
Meswcnpeomemnnie ceasu

Peanuzanus MexnpeaMETHbIX CBsI3ed IPU M3YyYEHUU XMMHUHU B 9 Kilacce OCYILIECTBIISIETCS
yepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX MOHATHH, TaK U TOHATHH,
ABJIAIOLUXCS CUCTEMHBIMU I OTACIBHBIX IIPEIMETOB €CTCCTBEHHO-HAYYHOI'O LIUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITIOHATHUSA: Hay‘IHBIﬁ (i)aKT, Tu1oTe3a, 3aKOH, TCOPHA, aHAJIM3,
CHHTC3, Knaccn(bm(aum[, MEpUOANYIHOCTD, H3.6JHOI{GHI/I€, SKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MCPCHHUC, MOCJIb, SIBJICHUC, HapHI/IKOBHﬁ 3(1)(1)CKT, TCXHOJIOTHA, MAaTCPHAJIbI.

®u3uka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIIBbI,
palHOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUUA 3apsill, MPOBOJHUKH, MOJYNPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIEeCTBO, TeNO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBAa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKAs PEHIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IMJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢otocunres, neixanue, Oumochepa, sKocucTemMa, MUHEpalbHbIE YI00peHMUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BELIECTBA.

['eorpadusa: armocdepa, rugpocdepa, MHHEpasbl, TOpPHBIE IOPOJBI, IOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pE3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 0OmIero o0Opa3oBaHUS
JIOCTUTAIOTCS B X0JIe¢ 00YUYCHHsI XUMUU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOPMaMU TIOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATU3ALUN O0yYaOLIUXCS.
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JIndHOCTHBIE pPE3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH M pPACHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) IMAaTPUOTHYECKOI'0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOLLIECHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsI 3HAUCHUS XMMHUYECKOW HayKh B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHON MH(OpMALUEH O MEePEIOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM M OTEYECTBCHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE
MHpa 1 001IeCTBa;

2) Ipa;KIaHCKOI0 BOCIIUTAHUSA:

IIPEICTABICHUsS O COLHMAJIbHBIX HOPMAax W IPAaBWIAX MEKIMYHOCTHBIX OTHOLICHWM B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOIN U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJHCHUHU y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUU yYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOILIM B Ipollecce 3TOM yuyeOHOW AEsITeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IIOBE/ICHUE U TOCTYNKM CBOUX TOBapMILEH C IO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCIIEICTBHUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  MPEJICTaBICHUs] O  BEIIECTBE M  XMUMHYECKOM  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKM M COCTaBISIOLIME OCHOBY JUIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJIOBEKa C MPUPOJHON Cpeoi, 0 posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUKW IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0/aeMbIX TMPOLIECCOB U SIBICHUN, IMO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYCHHMIO W TO3HAHUIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIICIOBATEIHCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBIEHHOCTU U YPOBHS OOYUYCHHS B NalbHEHIIIEM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE LEHHOCTHU JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTQHOBKM Ha 3[0POBbI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUU U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUS alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIeCTBaMU B OBITY W peajbHOMN

KU3HU;

5) TPy10BOT'0 BOCIIMTAHUS
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UHTEpEC K NMPAKTHUECKOMY M3YyUSHHIO IpoQeccuii U TpyAa pa3IMdHOro pojia, yBaKeHHE K
TpyAy W pe3yibTaraM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
IPOJOIDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi npodecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IIPO(ECCUOHABHOMN Cpesie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

OKOJOIrN4YCCKH uenecoo6pa3Hoe OTHOILICHHUEC K IMPUPOJAC KaK MCTOYHHUKY XHU3HH Ha 3€MJ'IC,
OCHOBE €€ CyHICCTBOBAaHHA, ITOHUMAHUC LHCHHOCTU 310PpOBOIo U 0e30I1acHOr0 06p333 KHU3HHU,
OTBETCTBECHHOC OTHOIICHHE K CO6CTB€HHOMy (1)I/I3I/ILICCKOMy U TICUXUYCCKOMY 3A0POBbIO,
OCO3HAaHUEC ICHHOCTH COG.HIOI[GHI/ISI IpaBuUJI 0e30I1acHOro IMMOBCACHMUS IIPU pa60Te C B€OICCTBaMu,
a TaKKC B CUTYyallUAX, YIPOXKAOIMIUX 3[JOPOBbIO U JKU3HU J'IIO,HGfI;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMmble MPU HM3YYECHUH XUMHH, JJS PEHICHUS
3a]a4, CBA3AHHBIX C OKPYXKAIOIIEH MPUPOAHON CPeson, s

HOBBIILIEHUS] YPOBHS 3KOJOIMUECKOW KyJIbTYphl, OCO3HAHMS TIJI00AJIBHOIO Xapakrepa
OKOJIOTHYECCKUX Hp06JIeM u HYTeI\/JI X pCHICHUA ITOCPEACTBOM MCTOAOB XUMHUH, SKOJIOTMICCKOI'O
MBILUIEHHUS, YMEHHsS PYKOBOACTBOBATHCA MM B II03HABATEIbHOM, KOMMYHHUKaTHUBHOW U
COLIMAJIbHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX pe3yNbTAaTOB BBIIEISAIOT 3HAYMMbIE IS (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNOTE3a, (HaKT, cucTema,
MPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX MPeAMETOB (pOpMUPOBATH NMpeICTaBIEHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3HaBaTenbHbIE YHHBeEpCcaJbHbIE yuyeOHbIe
JelCcTBUA

Ba3oBble JJoruueckue geiicTBUA:

YMEHUS UCIOJIB30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUM 3HAHWM:
pacKpbIBaTh CMBICI XMMMUYECKHX MOHATHM (BBIAEJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBICHHH, BBIOMpATh OCHOBAHMS M KPUTEPHM s Kiaccuukanuu
XUMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CICCTBEHHBIC CBSI3U
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MCKOY 00BbEKTaMHU HU3YyUCHUSA, CTPOUTD JIOTUYCCKUC PACCYIKIACHUA (I/IHIIyKTI/IBHBIe, JACAYKTUBHBIC,
10 aHaJIOFI/II/I), J€J1aThb BBIBOJBI U 3aKJIIOYUYCHUS,

YMEHHE NMPUMEHSATh B IPOIECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MeTarpelIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0oOpa30OBHIBATH MIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMH4YecKkass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — NpU pElIeHHH Yy4eOHO-
MIO3HABATENIBHBIX 3a/ad, C Y4ETOM O3TUX MOJEJIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYUS B U3Y4aEMBbIX IIPOLIECCAX U ABJICHUSIX.

ba3oBble ncciienoBareibcKue AeiCTBHUA.

YMCHHEC HCIIOJIB30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC MHCTPYMCHTA IIO3HAHUSA, a
TaKXKXC B Kady€CTBC OCHOBBI I (1)OpMI/IpOBaHI/I$I TUIIOTE3blI 110 IIPOBCPKE IIPABUIBHOCTHU
BBICKA3bIBACMBIX CY)K,Z[GHHP'I;

MpPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AIMHU M MPOBEICHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M IIPOIIEcca, CAMOCTOSTENIbHO ITPOrHO3UPOBATh €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJLI MO pe3yibTaTaM IMPOBEIEHHOTO OIbITA,
MCCJIEJOBAHMSI, COCTABIIATh OTUET O POJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yYMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUJOB
1 (GOpM IPECTaBICHHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIONYJspHAsl IUTEpATypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO UH(OPMALIUIO;

YMEHHE IPUMEHATh Pa3JInYHbIe METO/IbI U 3aIPOCH] IIPU MOUCKE U 0TOOpe MHpOpMALK U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JJISl BHIITOJHEHHs YU€OHBIX U MO3HABATEIbHBIX 3a]1a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy MpeAcTaBlICHUs
UHPOpPMALIMU U WUIIOCTPUPOBATH peIllaeMble 3aJlaud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku ¥ UX KOMOUHAIUSAMU;

YMEHHUE HCIOJIb30BATh M AHAIM3MPOBATH B Ipollecce y4eOHOH U HCCIIeA0BaTENbCKOU

JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CETLCKOTO X03SCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:
yMEHHUsl 3aJlaBaThb BOINpPOCHl (B XoAe auanora M (Wiau) JUCKYCCHM) IO CYIIECTBY

obcyxmaemMoil TeMbl, (OPMyIUpPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIBHO BBIMOJHEHUS
MPEI0KEHHOM 3a/1a4u;
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YMEHUS IPECTABIIATH IMOJyYeHHBIC PE3YJIbTaThl TO3HABATEIBHON EATEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eJlaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIOJHEHHS XHMHUYECKOTO
9KCIIEpUMEHTa (J1a00paTOPHOTO OIbITa, JTA0OPATOPHOW PAOOTHI MO HUCCICIOBAHHIO CBOWCTB
BEIIIECTB,

y4eOHOTO ITPOCKTA);

YMEHUSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATECIBHOW W
UCCIIEIOBATEIbCKON JICATEIIbHOCTU TPH PEIICHHHM BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB W COTJIACOBaHHs MO3HMIUN (0OCYXJIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAHHAIIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB 10 OIICHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBHA:

YMEHHE CaMOCTOSITENILHO OIPEEISTh eI IeITeIbHOCTH, UIAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJMPOBATh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO JICSTEIBLHOCTh, BBHIOMPATh
HanOonee HS(QeKTHBHBIE CIOCOOBI peHmIeHHs YYeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBIISATh HJIM KOPPEKTHPOBATh IMPEAJIOKCHHBI AlrOPUTM JACHCTBHU IMpU
BBINIOJIHCHUM 3aJlaHUi ¢ y4ETOM IIOJYYCHHUS HOBBIX 3HAHUH 00 WU3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIHUSIX, OLCHUBATh COOTBETCTBHE IOJYYCHHOTO Pe3yJbTaTa 3asBICHHOMN eI,
yYMEHHE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTBI, MPEJIaracMble B YCIIOBUH 3aaHU.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMETHBIX pe3yabTATOB IO OCBOCHHIO OOS3aTEIBHOIO COJEpKaHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOH pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMuCs Hay4yHble 3HAHUS, YMEHHMs U CHOCOObI JAeWcTBUM, crneuuduueckue s
OpeMETHOM 00sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIpETAlNU, TPE0OPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K xonmy oOyueHus B 8 kJjiacce npeaMeTHbIE Pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICJ OCHOBHBIX XMMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT,
MIPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, CMECh (OJIHOPOJIHAS W HEOJIHOPOJHAsS), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAasi W MOJIEKYJsipHAsh Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas
Macca, MaccoBasi JOJIsI XMMHUYECKOro 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIA 00BEM, OKCH],
KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCICHUS, XHMHYECKas
peakiusi, Ki1accuuKaus peakiuil: peaklud COCTUHEHHS, PEaKlUu pasjoKEHUs, peakluu
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3aMeIIeHus], peakui 0OMeHa, IK30- M SHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3P eKT peakuuu,
AP0 aToMa, JEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, paJuyc aToMa, XMMUYeCKas CBS3b,
NOJIIpHAasl U HENOJSpHAs KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10J1s1 BelllecTBa (IPOLIEHTHAs KOHLEHTpalKs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITUS IIPU
OIMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIHMKY MJJISi COCTaBJICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHUX PEAKLIN;

OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAMJIECKHOCTh BELIECTB K ONpPENENEHHOMY KIIAcCy
COCAMHEHUH 1o popMyiaM, BUJ XMMUYECKOHN CBSI3U (KOBAJICHTHAsI U MOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;

packpsiBaTh cMmbici [lepuoguueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMMUYECKHUX DJIEMEHTOB OT HX IIOJIOXKCHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHAa ABOIaJipo;

ONMCHIBATh U XapakTepus3oBaTh TabmuuHyro Qopmy lleproanueckoil cucTeMbl XMMHYECKHUX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHAs noArpymnmna (A-rpymmna)» u «nobdodnas noarpymnna (b-
TpYIIa)», Majble U OOJbIINE TIEPUO/IbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TaOIHUIIE
«Ilepuonnueckas cucreMa xuMmuyeckux odneMmeHTtoB J[. . MengeneeBa» ¢ 4MCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YUCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBATh XMMHYECKHE SJIEMEHTBI, HEOPTaHMYECKUE BEIIECTBA, XMMUYECKHE PEAKIINU
(10 YuCITy ¥ COCTAaBY YYacCTBYIOIUX B PEAKIIUU BEILECTB, MO TEIIIOBOMY 3P HEKTY);
XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJAsl  ONUCAHME IPUMEPAMHM  MOJEKYJSPHBIX  yYPaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKLUN;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUsI XUMUYECKHUX MTPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO Macchl BELIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

IPUMEHSTh OCHOBHBIE ONEpAlUi MBICIUTEIbHON €ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00o011eHne, cucTeMaTu3alnio, KiIacCUu(pUKalMIo, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JUI M3Yy4YEHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIHI, €CTECTBEHHO-HAayYHbIE METOJIbI
NO3HaHUS — HaONIo/IeHUe, W3MEpPEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN );

CJIeZIOBaTh MpaBWJIaM TOJIb30BaHUS XUMHUUECKOM MoCcy0il U 1abopaTopHbIM 000pyI0BaHUEM, A
TaK)Ke MpaBuiIaM OOpaIlEHHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU 11O BBIITOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoOposla M KHCIOpOJia), NMPUTOTOBICHUIO PACTBOPOB C OMNpeNeI€HHOW MaccoBOM Joiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IIEJOYed MW KHUCJIOT C TOMOIIBIO HMHAMKATOPOB (JIAKMYC,
denondransent, METUIOPAHXK U ApYTHe).

K koHiy oOydeHus B 9 KJjacce mpeiMeTHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
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PACKpBIBATH CMBICI OCHOBHBIX XMMHMYECKHX MOHATUH: XUMUYECKUH JIEMEHT, aTOM, MOJEKYyJa,
WOH, KaTHOH, AaHHUOH, IIPOCTO€  BEIIECTBO,  CJIO)KHOE  BELIECTBO,  BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTb, CTENEHb OKUCJIEHMS, XMMMUECKas pEaklus, XUMUYecKas CBs3b,
TEIUIOBOM 3PPEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, IIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOe
paBHOBecHE, OOpaTUMble M HEOOpaTHUMbIE pPEAKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuyu, OKUCIMTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJIOTPOIIUS,
aM(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBaJECHTHAs, MOHHAs, META/NIN4YecKas), KpUCTaIIMUecKas
pemérka, KOppo3usi METAJUIOB, CIUIaBbl, CKOPOCTb XMMHYECKON peakUHH, MpeaeiIbHO
nonyctumas konuentpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU HNOHSITUS IIPU
OINKCAaHUM BEIIECTB U UX MPEBPAILECHUN;

UCTIOJIb30BAaTh XUMHUYECKYIO CHUMBOJHMKY MJJISi COCTaBlICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKLuii;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKMX D3JIEMEHTOB B COEIMHEHUSAX
pa3JIMYHOI0 COCTaBa, MPUHA/JICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COEIUHEHUH IO
dopMynaM, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l HOHA [0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cmbici [lepuoanyeckoro 3akona JI. M. MenneneeBa M J1€MOHCTpUPOBaTh €ro
NOHMMAHHE: ONMCHIBATh M XapaKTepu3oBaTh TalOiIMuHyro (opmy Ileproguueckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpynmna)», manble u OoJibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCA B INEPUOAMYECKON TabuuIe, C YHUCIOBBIMH XapaKTEPUCTHKAMM CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sipa, 00lee YnCiIo 3JIEKTPOHOB M paclpe/iesieHne ux
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COEIMHEHHH B Ipeenax MajiblX MepUO0B U IVIaBHBIX MOATPYII C YY4ETOM CTPOCHHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE IJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMUUECKUE PEaKIuu
(Mo 4YMcay M COCTaBy Y4YacTBYIOUIMX B PpEaKIUH BEIIECTB, MO TEIUIOBOMY H(PQeKTy, Mo
M3MEHEHUIO CTENIEHEN OKHCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M cHenn(pUYecKHe XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPAK/1as ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIL;

COCTaBJISITh YPABHEHUS AIEKTPOJIUTUYECKON TUCCOLMALMU KUCIIOT, IIeJI0OUel U CoJiel, OJHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklil HOHHOIO0 OOMEeHa, YpaBHEHUS PEeaKLMH, MOATBEPKIAIOIINX
CYIIECTBOBaHHE F€HETHUUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3INYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIMI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX PeaKIINii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa Mo (opMyse COETUHEHHS, MacCOBYIO JOJIO BEUIecTBa B PacTBOPE,
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

coOirofaTh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00Opy/IOBaHUEM, a
TaKXe MpaBujia OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBINOJIHEHHIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIECTB
(aMMMaKa U yrieKucioro rasa);

IPOBOIUTh pPEaKLUUH, TMOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAB pa3jIM4YHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHat-, docdar-, cuimkar-,
cynb(ar-, THUAPOKCHI-MOHBI, KATHOHBI ~aMMOHMA M MOHBl M3Y4YEHHBIX METaJJIOB,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;
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MPUMEHSATh OCHOBHBIE OTIEPALIMHM MBICIUTEIBHON ACATENHHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
000011eHre, cUCTeMaTU3allMI0, BBISIBJICHHE NMPUYUHHO-CIEACTBEHHbBIX CBSI3€H — JJISI U3y4eHUs
CBOMCTB BEIIECTB M XHMHUYECKUX pPEaKIHMi, E€CTECTBEHHO-HAYYHbIE METOJIbI IO3HAHUS —
Ha0JI0/IeHUE, U3MEepPEHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC

Ne HanmenoBanue pa3aenoB U TeEM IPOrpaMMbI KoanuectBo yacos

n/n Beero|| Konrposnsubie | Ilpakrm

paboThl padc

‘Pasueﬂ 1. [lepBoHayaibHbIE XMMUYECKHE TOHATHUS

1.1 |[Xumuss — BakHasi 00J1aCTh €CTECTBO3HAHMS M MPAKTHYECCKOM 5 2

eI TEIILHOCTH YeJIOBEKA

1.2 |BemecTBa U XUMHUYECKHUE PEAKITHHI 15 1
‘I/ITOFO o pas3zeiny H 20 “
‘Pa3)1e.11 2. BaxxHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 |Bo3ayx. Kucnopona. [Tonsitue 06 okcugax 6

2.2 ||Bomopon. IloHsiTHE O KHCIOTaX U COJISAX 8 1
2.3 ||Bogna. PactBopsl. [ToHsiTHE 006 OCHOBaHUSIX 5 1 1
2.4 ||OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTMHEHUI 11 1 1
Hroro 1o pasneny H 30 “

Paznea 3. [lepuoauyeckuii 3akon u Ilepuoguyeckas cucrema xumudeckux djaemenToB JI. M. Menne.
OKHCINTEIBbHO-BOCCTAHOBHUTEIbHBIC PEAKINHT

3.1 |[Tepuoamueckwii 3akoH u [lepnonnveckas cucrema 7
xumuyeckux 3nemeHToB /1. . Menaeneesa. CtpoeHue aToma
3.2 || Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE 8 2
peaxIn
Wroro no pazmeny 15
PesepBHOE Bpems 3
(OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 68 | 5 | 5
9 KJIACC
Ne HanmenoBanue pa3nenoB 1 TEM IpOrpamMMsl ‘ KonnuecTBo vacos
n/n Bcero|| KonrtponbHbie ITpakTru
paboThI pabot
‘Pasne.n 1. BemecTBo ¥ XUMHYECKHE PEeaKIHH
1.1 |[loBTOpeHUE M yriTyOJIeHNE 3HAHUNW OCHOBHBIX Pa3/IeiioB 5 1
Kypca 8 Kkiacca
‘1.2 HOCHOBHHe 3aKOHOMEPHOCTH XUMHYECKUX PEAKIUH H 4 H H
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No HaunmenoBanue pa3zienoB U TeM NporpaMMbl ‘ KomnuecTBo wacos
n/n Bcero|| KouTposbHbie [MpakTHu
paboThI pabo1

L L |

1.3 || DnexTpoauTHdecKas TUCCOIHAIU. XUMUYECKHE PEAKIINH B 8 1 1
pacTBopax

II/ITOFO o pazjaeny H 17 H

‘Pasueﬂ 2. HemeTa/1u1bI M UX COeIMHEHU S

2.1 ||O0mas xapakTepucTuKa XUMUYECKHUX deMeHTOB VIIA- 4 1
rpymnsl. ['ajgoreHst

2.2 ||OOmas xapakTepucTUKa XUMHUYECKUX JIEMEHTOB VIA- 6
rpynnbsl. Cepa u e€ coeTuHeHHS

2.3 ||OO0mas xapakTepuCTHKa XHMUYECKHUX 3JIEeMEHTOB VA- 7 1
rpymibl. A30T, hochop U UX COeTUHEHHS

2.4 |O6mmas xapakTepUCTHKAa XUMUYECKUX 31eMeHTOB [V A- 8 1 2
CPYIIIBL. YTIEPOA U KPEMHUN U UX COCUHEHUS

‘I/ITOFO 0 pazeny H 25 H

‘Paaneﬂ 3. MeTra/LiIbl H MX COCANHEHUS

3.1 ||OO0mue cBOKMCTBA METAILIOB 4

3.2 || Baxueiimme METAIUIBI U UX COETUHEHUS 16 1 2

‘HTOFO 0 pas3zeiny H 20 H

‘Pasne.n 4. XuMus ¥ OKpy:Kamouas cpeaa

4.1 |BemiecTBa 1 MaTepHalbl B )KU3HH YEJIOBEKA 3

‘I/ITOFO 10 paszeny H 3 H

PesepBHOE Bpemst 3

(OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 68 | 4 | 7

IHOYPOYHOE IINTAHUPOBAHMUE

8 KNIACC
Ne Tema ypoxka ’ KommuecTBo vacoB
n/m Bcero|| Koutponbabie || ITpakTndeckue
paboThI paboThI
1 [Ipenmer xumuun. Ponp XuMuu B xKU3HU YennoBeka. Tena u 1
BEleCTBa
2 |[lonsTue o MeToAax MO3HAHUS B XUMUHU 1
3 |[[IpaxTmueckas padota Ne 1 «IIpaBuia paboTsl B 1
nabopaTopuu U NPUEMBI 0OpaIeHHs ¢ JJadOpaTOPHBIM
000pyI0BaHUEM
4 |Ywuctsie BemecTBa u cMecH. CriocoObI pa3neneHus 1
cMmecen
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Ne Tema ypoka ‘ KonuuecTBo yacoB
n/m Bcero|| Koutponbusie || ITpakruueckue
paboThl paboThl
5 |[Ipaktuueckas pabota Ne 2 «Paznenenue cmeceit (Ha 1
pUMepe OYUCTKU TIOBAPSCHHON COJIN )»
6 ||ATOMBI 1 MOJIEKYIIBI 1
7 || XUMHUECKHE 2JIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHYECKUX 1
2JIEMEHTOB
8 ||[IpocTbie u CIIOXKHBIC BEIIECTBA 1
9  ||ATOMHO-MOJICKYJISIPHOE YICHHE 1
10 ||3axoH MOCTOSIHCTBA COCTaBa BEIIECTB. XMUMHUCCKAS 1
dbopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB
11 ||OtHOoCHTENnBbHAS aTOMHAs Macca. OTHOCHUTEIbHAS 1
MOJICKYJISIpHAsI Macca
12 ||MaccoBas 10Jis1 XUMAYECKOI0 JIEMEHTA B COEIUHEHNH 1
13 |[KommgectBo BeniectBa. Monb. MossipHast Macca 1
14 ||®usnueckue U XUMUYECKUE SIBICHUS. XUMUYEeCKas 1
peaKus
15 |IIpu3Haku U ycaoBHs NPOTEKAHUS XUMUYECKUX PEAKIUIl 1
16 |3akoH coXpaHEHUsS MacChl BEIIECTB. XUMUICCKHEC 1
ypaBHEHUS
17 ||BeruncrieHus: KOJIMYECTBA, MACCHI BEIIECTBA IO 1
YPaBHCHUSIM XUMHYCCKHX PEaKIIHA
18 |Knaccu¢umkanus XMuMUYECKUX Peakuid (COeTMHEHHS, 1
pa3IoXKeHUs, 3aMellleHus, OOMeHa)
19 |M. B. JIoMOHOCOB — Y4EHBIN-IHIIUKIIOTICTUCT. 1
O06o01IeHne u cucTeMaTu3alus 3HaHu|
20 |KontponbHas padora Nel mo teme «BerectBa u 1 1
XUMHUYECKHE PCAKITUI
21 |[Bo3ayx — cmech ra3oB. CocraB Bo3ayxa. Kucmopomx — 1
AIIEMEHT U MPOCTOe BemecTBo. O30H
22 ||®Ou3uveckue U XHMHUYECKHAE CBOMCTBA KHCIOPO/Ia 1
(peakuuu okucienus, ropenue). [Tonstue 06 okcugax
23 ||Croco0Obl moydeHus KUciaopo/a B 1adopaTopuu U 1
MIPOMBINIICHHOCTH. [I[pUMeHeHHEe KHCITopo/1a
24 || TeroBoii 3ppeKT XUMUIECKON PEaKIIUU, TOHSITHE O 1
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U
SHIOTEPMHUECKUX PEAKIIHIX
‘25 HTOHJ‘II/IBO (HedTh, yroyib U METaH). 3arps3HEHUE BO3TyXa, H 1 H H
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Ne Tema ypoka KonuuecTBo yacoB
n/m Bcero|| Koutponbusie || ITpakruueckue
paboThl paboThl
‘ chocoGH €ro NpeoTBpaIleHUs H
26 |[IIpaktuueckas padora Ne 3 mo teme «llomydenue u 1 1
coOupaHHe KHCIOpO/1a, U3YUYEHUE er0 CBOUCTBY»
27 ||Bomopon — aneMeHT u nmpocToe BemecTBo. Haxoxaenue 1
B IIpUPOJIC
28 ||®us3uveckue U XMMHYECKHUE CBOMCTBA BOJOPOIA. 1
[Tpumenenue Bogopoaa
29 |IloHATHE O KHCIOTAX U COJSIX 1
30 ||Croco0sl mostydeHus BOAOPOa B 1abopaTopuu 1
31 |[IpakTtuueckas padota Ne 4 o teme «I[lonydcHne u 1 1
coOupaHue BOAOPOa, U3yUCHHE €0 CBOMCTBY
32 |Monsipublit 00BEM razoB. 3akoH ABOraapo 1
33 ||Beruncienus o0b€Ma, KOJIMYECTBA BEIIECTBA ra3a 1o ero 1
U3BECTHOMY KOJIMYECTBY BEUIECTBA MM 00BEMY
34 ||Boruncienus 00bEMOB ra30B 110 YPaBHEHUIO pEaKIIMU Ha 1
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUI ra30B
35 ||[Pusnueckue U XUMHYECKUE CBOMCTBA BOIBI 1
36 ||CoctaB ocHoBaHwmil. [ToHsiTHE 00 MHAKMKAaTOpaxX 1
37 |Boma kak pactBopuTenb. HacwlleHHbIC U HEHACHITICHHBIE|| 1
pacTBOpBl. MaccoBast 107151 BELIECTBA B pacTBOpPE
38 |[[IpaxTuueckas padota Ne 5 no reme «IIpurorosnenue 1 1
pacTBOPOB C ONPEIETIEHHON MAaCCOBOM 10N
PacTBOPEHHOIO BEILECTBA»
39 |[KonTponbHas padota Ne2 o reme «Kucmopona. Bomopon. || 1 1
Boaa»
40 (|Oxcupasl: cocTaB, Kiaccu(pUKalMs, HOMEHKIATypa 1
41 |[lomyuyeHue U XUMUYECKHE CBONCTBA KUCIOTHBIX, 1
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
42 ||OcHoBaHUS: COCTaB, Kiaccu(UKaIs, HOMEHKIIATypa 1
43 |TTonyueHue U XUMHUYECKHE CBOMCTBA OCHOBAHHM 1
44 ||Kucnotsl: cocTaB, KjlaccupUKaIs, HOMEHKIIATypa 1
45 |[TomyueHue U XUMUYECKHE CBOMCTBA KUCIIOT 1
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Ne Tema ypoka KonuuecTBo yacoB
n/m Bcero|| Koutponbusie || ITpakruueckue
paboThl paboThl
46 ||Conu (cpenHHE): HOMEHKIIATYpa, CIIOCOOBI TIOJTYYCHHUS, 1
XUMHYECKHUE CBOMCTBA
47 |[Ipaktuueckas padota Ne 6. Perenue 1 1
IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe «OCHOBHBIE KIIacChl
HEOPraHMYECKUX COCIMHEHUI»
48 |['enermyeckas CBsI3b MEXAY KJIacCaMU HEOPraHUYECKUX 1
COCIMHEHU N
49 ||O6o01menue U cucTeMaTH3anus 3HaHUH 1
50 |Kontponbhas pabota Ne3 o reme "OCHOBHBIE KJIACCHI 1 1
HEOPraHUYECKUX COCAMHCHUI"
51 |[IepBble MOMBITKH KIACCU(DUKAITUN XHUMHUICCKUX 1
aneMeHTOoB. [IoHsATHE O TPyIaxX CXOAHBIX 3JIEMEHTOB
52 |[epuomnyeckwii 3akoH u [lepuonnueckas cucrema 1
xuMmudeckux 3neMeHToB 1. . Menaeneesa
53 |[[lepuomsl, rpyIIibl, MOATPYIIIBI 1
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX siep. M30Tombl 1
55 ||Ctpoenue IeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1
ITepuoanueckoit cucremsl /. 1. MenneneeBa
56 | XapakTepucTHKa XMMHUYECKOTO 3JIEMEHTA IO €T0 1
nostoxkenuto B [lepunoguueckoit cucreme /1. 1.
MenneneeBa
57 |[3nauenue [leproauueckoro 3aKoHa JJis pa3BUTUS HAYKH 1
u npaktuku. [. . MenneneeB — y4€Hblil, menaror u
TpaXKTaHUH
58 |[Pe3epBHbI ypok. O000meHNe 1 cucTeMaTH3aIus 3HaHuii || 1 1
/ Beepoccuiickas mpoBepoyHas paboTa
59 |KontponbHas padora Ne4 o reme «CTpoeHue aToma. 1 1
Xumudeckas cBs3by» / Beepoccuiickas mpoBepoyHast
pabota
60 ||D7eKTPOOTPHUIIATEILHOCTh ATOMOB XUMHYECKHIX 1
HJIEMEHTOB
61 |[MoHHas XuMHUYECKas CBS3h 1
62 |KoBaneHTHast moJsIpHAs XUMUYECKast CBSI3b 1
63 |KoBaneHTHast HENMOISAPHAS XUMHYECKAs CBSI3b 1
64 ||CteneHb OKHCTICHUS 1
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Ne Tema ypoka KonuuecTBo yacoB
n/m Bcero|| Koutponbusie || ITpakruueckue
paboThl paboThl
65 ||OKuCIUTETHbHO-BOCCTAHOBUTENIbHbBIE PEAKIIUN 1
66 ||OxucauTenu U BOCCTAHOBUTEIN 1
67 |[Pe3epBHBI ypok. O000mIeHNE U cucTeMaTH3aus 3Hanuii || 1
1o teMe «CTtpoeHue aToMa. XuMU4ecKas CBSI3b)»
68 |[Pe3epBHbIii ypok. O0001IeHNE U cucTeMaTH3aus 3HaHuil || 1
(OBLLEE KOJJMYECTBO YACOB I10 [IPOTPAMME | 68 | 5 [ 4
9 KJIACC
Ne Tema ypoka KonnuecTBo yacos
n/m Bcero|| Koutponbhbie || [TpakTuuecky
paboThI paboThl
1 ||[Iepmoanueckwuii 3akoH. [lepuonnueckas cucrema 1
xumuueckux anemMeHToB J[. . Menneneesa
2 ||3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XHUMUYECKUX 1
AJIECMEHTOB TIEPBBIX TPEX MEPHUOJIOB
3 |[Kimaccudukamys 1 HOMEHKJIaTypa HEOPraHNIeCKHUX BemecTB|| 1
4 | BuIbl XHMUYECKOW CBSI3M M TUITBI KPUCTAILTHICCKIX 1
pemeToK
5 |[KontponbHas pabota Nel o Teme «IloBTOpeHue u 1 1
yrayOseHre 3HaHUM OCHOBHBIX pa3zesioB Kypca 8 Kiiaccay
6 ||[Kimaccuduranus XUMMAYECKHX PEaKIUi 10 Pa3InIHBIM 1
MpU3HAKaM
7 |[TonsiTue o ckopocTu XUMUYeckon peakuuu. [lonsTue o 1
TOMOTEHHBIX U TeTEPOTeHHBIX PEAKIUIX
8 |[lonsitue o xumuveckoM paBHOBecuu. DakTopsl, Baustomue | 1
Ha CKOPOCTh XUMHUYECKOW PEAKITUH H TTOJIOKCHUE
XUMHUYECKOTO PaBHOBECHS
9 ||OkucauTEeNnEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1
10 |[Teopust sneKTponUTUYECKON nucconnanuu. CUIbHbBIE U 1
ci1abble AIIEKTPOIIUTHI
11 |[MonHble ypaBHEHUS peaKuit 1
12 | Xumudeckue CBOMCTBa KUCIOT M OCHOBAHUI B CBETE 1
MIPEJICTABICHUIA 00 IICKTPOJIMTHYCCKON TUCCOITUAITTT
13 || Xumuueckue CBOMCTBA COJIel B CBETE MPEACTaBICHUN 00 1
ANEKTPOIIUTUIESCKON TUCCOIIUAIIUU
14 |[TonsTHe 0 TUIPOIU3E COEH 1
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No Tema ypoka KommuectBo wacos
n/n Beero|| Kontponbhbie || ITpakTuuecku
paboThI paboThl
15 [|O600ueHre 1 cucreMaTu3anus 3HaHUi 1
16 |[Ipaxtuueckas padora Ne 1. «Pemenune skciepuMeHTanbHbIX || 1 1
3a1au»
17 |KontponbsHas padota Ne2 o reme «IeKTPOTUTHUECKAs 1 1
aucconuanusi. XMMUYECKUe peakiy B pacTBOpax»
18 ||OGmas xapakTepucTUKa rajJJoreHOB. XMMUUYECKHE CBOMCTBA 1
Ha pUMepe XJI0pa
19 |[XiopoBomopon. ComnsiHasi KHCIOTa, XAMUYECKUE CBOMCTRA, 1
[0JTy4YeHUE, IPUMEHEHUE
20 |[[IpaxTmueckas padota Ne 2 o reme «Ilomydenne comstHOM 1 1
KHUCJIOTBI, U3y4eHUE e€ CBOMCTB»
21 ||BbluMcieHus IO ypaBHEHUSAM XUMHUYECKUX PEAKIUN, €CIIH 1
OJIMH U3 PEareHTOB JIaH B U30bITKE
22 ||OGmas xapakTepuCTHUKa IIEMEHTOB VIA-Tpymsl 1
23 ||AmtotpornHbie MoguduKanuu cepel. Haxoxaenue cepol u e€ || 1
COEAMHEHUI! B IpUpoJie. XUMHUECKUE CBOMCTBA CEPBI
24 |CepoBogopoi, cTpoeHue, GU3NIECKue 1 XUMUIECKUE 1
CBOMCTBA
25 ||Oxcunsr cepbl. CepHast KHCITOTa, GU3HYECKUE U XUMudeckue | 1
CBOWCTBa, IPUMEHEHHE
26 (I XuMHu4ecKre peakiuu, JeKalre B OCHOBE IPOMBIIIIeHHOTO || 1
croco0a MmoTydeHus CEPHOM KHCIOThL. XUMHUYECKOEe
3arpsi3HEHUE OKPY)KAIOLIEH cpeibl COEMHEHUSMU CEPbl
27 ||BeramcieHrne MaccoBOH JIOJIM BBIXOJIA MTPOAYKTA PEAKIHH 1
28 ||OO6mas xapakTepuCTHUKa JIEMEHTOB VA-rpymnmbl. A30T, 1
pacrpocTpaHeHHe B IpUpo/ie, PU3NIECKUe H XUMUIECKHE
CBOMCTBA
29 ||Ammuak, ero pu3ndecKue U XUMHUYECKHE CBOICTBA, 1
MOJTy4YeHHE ¥ IPUMECHEHUE
30 |IIpaktuueckas padota Ne 3 o teme «Ilomyyenne ammuaka, 1 1
W3y4YEHUE €r0 CBOMCTB)
31 ||A3oTHas KucIOTa, €€ PU3NIECKHe M XUMHUYECKIE CBOMCTBA 1
32 |[Mcronb30BaHNE HUTPATOB U COJICH aMMOHHUS B Ka4eCTBE 1
MUHEPAIBHBIX YI0OpeHH. XUMUYECKOe 3arpsi3HEHHE
OKpY>KaloIlel cpeibl COeIMHEHUSIMU a30Ta
33 ||[Dochop. Oxcun dhocdopa (V) u dbochopras kuciora, 1
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, MOJTy4eHHE
‘34 HI/ICHOHBBOBaHHe ¢dochaToB B KauecTBE MUHEPATIHHBIX H 1 H H
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No Tema ypoka ‘ KommuectBo wacos
n/m Bcero|| KoutponbHbie || TTpakTuuecky
paboThI paboThl
‘ Hyz[06peHI/H71. 3arpsizHEHUE IPUPOAHON cpeabl hocharamu H H H
35 ||[Yraepon, pacripocTpaHeHHE B IpUpOAe, Pu3ndecKkue u 1
XMMHYECKHUE CBOMCTBA
36 ||Oxcunmp! yriieponaa, ux GU3HIECKHE U XUMHUYECKUE CBOMCTRA. || 1
DKOJOTHYECKHe MPOOIEMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoJia
(V)
37 ||[YronpHas KACIOTA K €€ COJH 1
38 |[IpakTuueckas padora Ne 4 o Teme "llomyuenue 1 1
yriaekucioro rasa. Kauectsennas peakiust Ha KapOoHaT-
noH"
39 |[[lepBoHauaabHBIC MOHATHS 00 OPraHUYCCKUX BEIIeCTBaxX Kak|| 1
0 COCIMHEHUSX yTIepoaa
40 |[KpeMHUil 1 €r0 COeTUHEHUS 1
41 |[Ipaxtuueckas pabota Ne 5. Pemienue skcepuMeHTaIbHBIX 1 1
3a7a4 no teme «BakHeWIe HEMETAIUTbI U UX COCIMHEHHUS
42 | KontponbHas padota Ne3 mo teme «BaxHeimue Hemeraubl || 1 1
Y UX COCTMHEHUS)
43 ||O06mas xapaKTepUCTHKA XUMUYISCKUX FJICMEHTOB — 1
MeTaIoB. MeTtannudeckas CBsI3b U METaJTMYeCcKast
KpUCTaJUIM4ecKas pemérka. u3sndyeckrue CBONCTBA
METaJIJIOB
44 | XuMuYecKue CBOMCTBA METAIIIOB. DIEKTpOXuMHUUeckuii psig || 1
HaIpsHKEHUN METaJUIOB
45 ||O6mue criocoObl mofryueHust MmeTayioB. CIiaBh. 1
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX PEaKIUid, eCliu
OJIMH M3 PEareHTOB COJICPIKUT TTPUMECH
46 |IloHsTHE O KOPPO3UH METAJIIOB 1
47 ||[Llenounble MeTAILITBI 1
48 ||Okcuabl ¥ THAPOKCHIBI HATPHS U Kalus 1
49 |llenouyHo3eMeIbHBIC METAIIIBI — KAJbLMK U MarHUH 1
50 |Baxueiimmne coeqUHEHNS KaIbIIS 1
‘51 HO606I.I_[CHI/IC U CUCTEMATHU3alHs 3HAHUI H H H
52 | ’K&cTtkoCTh BOJIBI M CTIOCOOBI €€ YCTpaHCHHS
‘53 HHpaKTI/I‘-IeCKaSI pabota Ne 6 o teme "JKEcTKOCTH BOJIBI U H 1 H H 1
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No Tema ypoka KommuectBo wacos
n/m Bcero|| Kontponbusle || IIpakTudecky
paboThI paboThl
‘ HMCTO,I[BI e€ yctpaHeHus"
54 | AnromuHuUi 1
55 ||AmdoTepHBIC CBOHCTBA OKCH/IA U THAPOKCH 1A 1
56 |Keneso 1
57 ||Oxcunpl, ruapokcuasl U conu xkenesa (I11) u sxenesa (I11) 1
‘58 ”O606I_HGHI/IG U CUCTEMATHU3aIUs 3HAHUN
59 |[IpakTuueckas padbora Ne 7. PemeHune skcnepuMeHTaIbHbBIX 1 1
3a7a4 no teme «BakHelme MeTaibl U UX COCIUHEHUSD)
60 |BerauciaeHus M0 ypaBHEHUSM XUMHYECKUX PEAKIIUi, €CITU 1
OJIMH U3 PEarcHTOB JIaH B U30BITKE UM COJEPKHUT IPUMECH.
BrruncneHunss MaccoBoOii 10JIM BBIXO/A MPOyKTa PEaKIuu
‘61 ”O606I_HGHI/IG U CUCTEMATHU3aIUs 3HAHUN
62 |Kontponbnas pabota Ned o teme «Bakneiiue MeTabl U 1
WX COCMHCHUS)
63 |BemecTBa 1 MaTepuaibl B TOBCETHEBHOM JKU3HH YEIIOBEKA 1
64 | Xumudeckoe 3arps3HEHHE OKPYKAFOIIEH cpeibl 1
65 ||Poib XMMHHU B peIIEHUH SKOJIOTUYECKUX MpolieM 1
66 |PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3aINs 3HAHHIA 1
67 |PesepBHbIiif ypok. O6001IEHNE U cUcTeMaTH3allusl 3HAHU I 1
68 ||Pe3epBHBI ypok. OO00IIEHNE U CHUCTEMAaTU3alUs] 3HAHUN 1
|OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 68 | 4 7

ITPOBEPSEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOU

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KIIACC
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Kox
NpoBepPseMOro
pe3yJbTara

IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON NMPOrp:
OCHOBHOI0 00111er0 00pa3oBaHus

ITo Teme: «IlepBoHAYATBHBIE XMMIYECKHE TTOHSITHS

PacCKpbIBaTh CMbICII OCHOBHBIX XUMHUYCCKUX TTOHSITH: aTOM, MOJICKYIJIA, XUMHUYECKUM JIEMEHT
BC€IICCTBO, CMECH (OIIHOPOIlHaSI u HeOI{HOpOZ[HaSI), BaJICHTHOCTb, OTHOCHUTCJIbHAs1 aTOMH
KOJIMYECTBO BEIICCTBA, MOJIb, MOJIIpHAA MacCa, MaCCoBasA HOJISI XUMHUYECKOI'0O 3JIEMCHTA B CO

11 XMMUYECKas peakuusi, KIacCU(HUKAINS PEaKuii: peakuy COeINHCHUS, PEaKLIH Pa3I0KEeHNUS,
oOMeHa, 9K30- M SHIAOTEPMUYECKHE PEaKIMU, TeIIOBOH 3PQeKT peakiuu, pacTBOp, MaccoBas
KOHIIEHTpaIMsl) B pacTBOpe

12 WLTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSATHH W MPUMCEHSTH 3TH HOHSITHS

' npeBpaleHuit
1.3 HCIIONIB30BaTh XMMHUYECKYI0 CUMBOJIUKY JJI1 COCTaBJICHUs ()OPMYJ BEILIECTB U YPAaBHEHUN XUMY
14 PacKpBIBaTh CMBICT 3aKOHOB COXpPAHEHHUS MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MC
' ABoraapo

1.5 OTPENIETISTh BAJICHTHOCTH aTOMOB AJIEMEHTOB B OMHAPHBIX COCJMHEHUSX

1.6 KJIACCU(DUIIMPOBATHL XUMUYECKHE PEAKIINU (10 YUCIY U COCTABY YYACTBYIOIIHMX B PEAKITHH BEIIIC

1.7 BBIYHCIISITH OTHOCHTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB

1.8 BBIYHCIISITH MACCOBYIO JTOJTI0 XHMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COSTHHECHHS,

1.9 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOpE

110 MIPUMEHATh €CTCCTBCHHOHAYYHBIE METOMIBI TIO3HAHUS — HAOIIOICHIE, H3MEPEHHE, MOICINPOBA
' U MBICIICHHBI)
2 ITo Teme: «BaxkHele npeacTaBUTENI HEOPraHNUYECKUX BEIECTBY

2.1 PaCKpPBIBATh CMBICII OCHOBHBIX XHMHUECKHX ITOHATHI: OKCHI, KACIIOTa, OCHOBAHHUE, COJIb

2.2 OTIPENIETISTh MPUHAJISKHOCTD BEIIECTB K ONMPEACIEHHOMY KJIacCy COeTUHEHHH 1o (hopMysiam

2.3 KJIACCH(PUINPOBATH HEOPTAaHNUECKHE BEIECTBA

24 XapakTepu30BaTh (OMUCHIBATH) OOININE XMMHYECKHE CBOMCTBA BEIIECTB PA3MHYHBIX Kilac

' MpUMEpPaMU MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XMMHUYECKHUX peaKinuil
25 MIPOTHO3UPOBATh CBOHCTBA BEUIECTB B 3aBUCHMOCTH OT WX KAYECTBEHHOTO COCTaBa, BO3MOJKH(
' MIPEBPANICHUI B Pa3IIYHBIX YCIOBHIX
CJIEJIOBATH MPAaBUIIaM TMOJIB30BAHHUS XUMHUYECKOUW MOCYI0H U TaO0OPATOPHBIM 000PYIOBAHUEM, ¢
C BEIECTBAMH B COOTBETCTBUHM C MHCTPYKIHUSMH IO BBIOJHEHHUIO Ja0OPATOPHBIX XUMHUYECK
26 COOHMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOAA U KUCIOPOAa), IPUTOTOBICHUIO PACTBOPOB C O!
' PacTBOpPEHHOTO BEIIIECTBA, TUTAaHUPOBATH u MPOBOANTH XHMI
MO0 PAcCMO3HABAaHHMIO PACTBOPOB IMIETOYEH W KHCIOT C TIOMOIIBIO HHIUKATOPOB (JTAKMYC,
¥ JIpyTue)

2.7 MIPOBOJIUTH PACUETHI [0 YPABHEHHUIO XHMUIECKON PeaKIuu

3 ITo teme: «llepuommueckuii 3akoH u Ilepuognueckas cucTeMa XMMHUYECKHX 3JEMEHTOB /
aTOMOB. XHUMHUUecKas CBsA3b. OKUCINTENbHO-BOCCTAHOBUTENbHbIE PEAKIIMM)
PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATHU: SAPO aTOMa, dJIEKTPOHHBIA CIOM aToM

3.1 aToMa, XMMUYeCKasl CBs3b, IOJSIPHAS W HETOJISIpHAS KOBAJCHTHASI CBSI3b, JIEKTPOOTpPHUIIATE
KAaTHOH, aHHOH, CTECHb OKHCJICHHS

3.2 KJIACCU(DHUIIPOBATE XUMHUYECKHE dJIEMEHTEI
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Kon

IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM NMPOrp:

ngz;g:;r::’ OCHOBHOI0 001er0 00pa3oBaHusA
33 OTIMCHIBATh M XapakTePH30BaTh TaOInuHyo (opMy Ilepronndeckol CHCTEMBI XUMHUYECKHUX 3
' «TJIaBHAs noArpymma (Arpymima)» u «nodouyHas nmoarpymma (brpymma)y, «Maibie» u «00JIbIIHe)
34 packpeiBaTh cMbicH [lepuomuueckoro 3akona JI.M. MenneneeBa: IeMOHCTpUPOBATH
' 3aBHCHMOCTH CBOIMCTB XUMHIECKHX DJIEMEHTOB OT MX MMoJoxeHus B [leprogmaeckoii cucreme
COOTHOCUTh O0O3HAa4YeHUs, KOTOphle UMEIOTCs B Tabmmie «[lepuommyeckas cucTeM
35 J.U. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHYECKHUX DJICM
' obrree YHCIIO0
U pacrpeieNIeHHe UX 110 YIEKTPOHHBIM CIIOSIM)
3.6 OTIPEJICIISITh CTEIICHh OKHMCIICHUSI SJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
37 OTIPENeNAT BHJ XAUMUYIECKON CBSI3U (xoBayeHTHAS
' B HEOPTaHWYECKUX COSTMHEHHUSX
9 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
“I;) 2:;£ :;ZITO;O o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
1 ITo Teme: «BemecTBo U XUMHUECKas! pEaKIIHs)
PaCKpBIBATh CMBICT OCHOBHBIX XHMUYECKUX MOHSATHHA: PACTBOP, AIEKTPOIUTEI, HEAJIEKTPOIHTHL,
AIIEKTPOMUTHYECKAsT IUCCOIMALN, PEaKIMd HOHHOTO OOMEHa, KaTalH3aTop, XHMHUYECKOe
11 paBHOBecue, 00paTHMbIe M HEOOpaTHMBIE PEAKINHU, OKUCIUTEIFHOBOCCTAHOBUTEIIBHBIE PEaK-
' MM, OKHUCIUTENIbh, BOCCTAHOBUTENIb, OKHCIIEHHE U BOCCTAHOBJIICHHE,  AJJIOTPOIHS,
aM(pOTEpHOCTh, XUMHIECKasl CBsI3b (KOBAICHTHAsI, HOHHAS, METAUITMYECKAsT), KPHUCTAIUTNICCKAS
peméTKa, CIuIaBbl, CKOPOCTh XUMHUECKON peaKIuu
1 2 WUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHWYCCKUX MMOHATUH U MPUMCHATHL 3TU TIOHATUA
' IIpU ONMCAHUU BELECTB U UX IPEBPAILEHUI
13 COCTABIISTh YPaBHEHHS JICKTPOIUTHYSCKON JUCCOMUANNY KHUCIOT, MIETI0Yel U COJICH, IOTHBIe
' Y COKpaIIEHHbBIC YPaBHEHUS Peaklnii HOHHOTO OOMeHa
14 PacKpBIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIFHBIX PEAKIMA TOCPEACTBOM COCTaBIIC-
' HUSI DJIGKTPOHHOTO OayaHca ITUX PeaKIuii
1.5 IIPOBOJIUTH Pacu€Thl 10 YPAaBHEHUIO XMMUUECKOH peakiuu
2 ITo Temam: «HeMmeTammsl M UX COEAUHEHUS M «METaUTBI U HX COCTHHCHHSD)
XapaKkTepru30BaTh (OMUCHIBATH) OOIIME W CHECHU(PUIECKHE XUMUYECKHE CBOWCTBA MPOCTHIX
2.1 U CJIO)KHBIX BCIIECTB, MOATBEPKAasi ONMCAHHE TPHUMEPaMH MONEKYJSIPHBIX M HOHHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUECKHUX PEAKIIUI
2 COCTABIISITh YPaBHEHUS PEaKIUi, MOATBEPXKAAIONIAX CYIIECTBOBAHHUE T'CHETUYECKOW CBSI3U
' MEKIY BEIIECTBAMH Pa3IMYHbIX KJIACCOB
2.3 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH MPOTEKa-
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Kon
NMpoBepPsieMOro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusl

pe3yiabTara

HUSl XUMHUYECKUX NIPEBPAIICHUH B pa3IMUHBIX YCIOBUIX

2.4

CJIEZIOBATh MPaBIJIaM IOJB30BAHUS XUMHUYECKOH TOCYAON U JTabOpaTOPHBIM OOOPYIOBaHHEM,
a TaK)Ke MpaBHjaM OOpaIleHUs ¢ BELIECTBAMH B COOTBETCTBHU C MHCTPYKIMSAMH 10 BBIMIOJIHE-
HUIO J1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYECHHIO M COOMpAHHMIO T'a3000pa3HBIX Be-
MIeCTB (AMMHUAKa M YTICKUCIIOTO rasa)

2.5

NPOBOJIUTh PEAKIMH, IOATBEPXKIAIONINE KAueCTBEHHBI COCTaB pa3iIMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOpHUI-, OpoMua, Woaml, kapOoHart, docdar, cuiukar,
cyib(}ar, THAPOKCUINOHBI, KATHOHBI aMMOHUS, HOHBI H3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE
B BOJTHBIX PacTBOpPaX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMHS ¥ OKpYKaroIas cpeaay

3.1

PaCKpbIBATh CMBICJI OCHOBHBIX XUMHUYCCKUX TTOHSITHI: HI[K BCHICCTBA, KOPPO3Us METAJIJIOB

3.2

MIPUMEHSITH OCHOBHBIE OTIEPAIIUU MBICIUTEIHHON JEATEIHHOCTH — aHAIN3 ¥ CHHTE3, CPaBHEHHE,
0000MIeHHEe, CUCTEMATU3AIHIO, BBISBICHHE MPUYNHHO-CIICICTBCHHBIX CBS3CH — JUISl M3YYCHUS
CBOICTB BEIIECTB M XMUMHYECKUX PEaKIUN; eCTeCTBEHHOHAYYHbIE METOJbl MO3HAHUSA — Ha-
OJiro[IeHNe, U3MEPEHNE, MOJIETUPOBAHNE, SKCIIEPUMEHT (PeaibHbII 1 MBICTICHHBIH )

8 KJIACC

Kon

IMPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

HepBOHaanBHBIe XUMHUYCCKUEC ITOHATHUA

11

HpCI[MeT XUMHUU. Polb XMMUU B JKM3HU 4e€JIOBEKA. XHUMHS B CHCTEME HayK. Tena u BemecTBa. dus
ArperaTHoe COCTOSHHNEC BCHICCTB

1.2

TTonsarue o MmeTojax Mo3HaHus B XUMHUHU. YUCThIE BEIIECTBA U CMECH. CnocoOb1 PasaCICHUA cMmecei

1.3

ATOMBI U MOJIEKYJbl. XUMHYECKUE 3IeMeHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB. IIpocTeie M CIiC
MOJICKYIJISIPHOE YUCHUE

1.4

XuMudeckas (bopMyna. BaneHTHOCT, aTOMOB XHMHMYECKHX DSJIEMECHTOB. 3aKOH ITOCTOSHCTBA COCTaB:
aroMHas Macca. OTHOCUTEIbHAS MOJICKYJIsSIpHAasA Macca. MaccoBas 70151 XUMHYECKOTr0 JIEMEHTA B COEINH

1.5

KonunuectBo Bewmectsa. Monb. MosnsipHas macca. B3auMocBsI3b KOJIMUECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX
10 GopMysIaM XUMHIECKHX COSANHEHHNH

1.6

Ou3nyeckne U XUMHYCCKUC SIBICHUS. XHWMHUYECKas peakuus W e€ NMpU3HaKu. 3aKOH COXPAHCHHS Ma
ypaBHeHus. Knaccudukanuss XUMHYECKUX peaklni (COeTMHEHHS, Pa3JIOKEHHSI, 3aMelIeHus, 0OMeHa)

1.7

XuMHU4ecKui OKCIICPUMEHT: 3HAKOMCTBO C XUMHUYECKON HOCYHOﬁ, C IpaBUJIaMH pa6OTI>I B na60paT0pm
na60paT0pH1>1M O60py2[OBaHI/IeM, N3y4CHHUE W ONHCAHHC (1)I/ISI/ILICCKI/IX CBOICTB 06pa3u013 HCOPraHn4e(
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¢m3mdeckux (IWIaBlIeHUE BOCKA, TasHUE JIbJA, pacTHpaHHUE caxapa B CTYIKE, KHIICHHE U KOHICHCAIIHS BO,
CBEYM, MPOKAIMBAHHWE METHOW TPOBOJOKH, B3aWMOJICHCTBHE MeNa C KUCJIOTOW) SIBIICHWH, HaOIroIeE
IPOTEKaHUs] XMMHUUYECKHX peakIMil (pa3loXKEHUE caxapa, B3aUMOJECHCTBHE CEPHOM KHUCIOTBI C XJIO
runpokcua Meau(ll) mpu HarpeBaHuu, B3auMoJieiicTBUE Kene3a ¢ pacTBopoM coau Meau(1l), usydenue ¢
(c momomp0 MarHuTa, (QUIBTPOBAHUE, BHINAPUBAHWE, AUCTWUIAIHSA, XpoMmaTtorpadus), IpOBEICHUE
HaONMIO/ICHNE M ONHCAHWE PE3yIbTATOB IPOBEACHHS OIBITA, FIUIIOCTPHPYIOMIETO 3aKOH COXPAaHCHUS
MOJIEKYJI (IIApOCTEPKHEBBIX)

Baxneiinme MNPEACTABUTEIIN HCOPIraHNICCKUX BEIICCTB

2.1

Boznyx — cmecs razos. CocrtaB Bo3znyxa. Kucnopona — aneMeHT u pocToe BemecTBo. HaxoxaeHue Kucioj
U XUMU4YecKue cBorcTBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kuciopoaa. CrocoObl MOIydeHHs |
IpoMbIIUIEHHOCTH. KpyroBopoT kuciopoa B npupose. O30H — aI0TponHasi MOAU(UKALIS KUCIOpoIa

2.2

TemnoBolt A3PPEeKT XUMUIECKONW PEaKIHH, TCPMOXUMHUCCKHE YPaBHEHUS, dK30- W SHAOTCPMHUUECKUE |
MeTaH. 3arps3HeHHE BO3yXa, YCUIICHHE TAPHUKOBOTO 3 deKTa, paspylieHne 030HOBOT'O CII0s

2.3

Bonopon — anemeHT 1 pocToe BerecTBo. HaxoxaeHre Bogopoia B pupoae, PU3HIECKHe U XUMHYECKHE CBO
nony4enus. Kucnorsr u conm

2.4

MossipHblil 006EM Ta30B. PacuéThl 0 XUMHUECKUM YPAaBHEHHSIM

2.5

®dusnueckne cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HackimieHHbIE W HEHACHIIIIEHHBIE
BEIECTB B BojJie. MaccoBasi TOJIsI BEIIECTBA B pacTBOpe. XUMHUECKHE CBOWCTBA BOAbl. OcHOBaHUsS. Poj
JKU3HU uenoBeka. KpyroBopot Bojisl B ipupoje. 3arpsa3HeHue NpUpoaHbIX BoJ. OXpaHa U OUYUCTKA MPHUPO;

2.6

Knaccudukanuss Heopranmdeckux coequHeHuid. Okcuppl. Knaccudukamus OKCHIOB: COJE00pasyroll
amdoTepHbIe) 1 HeconeoOpasyronme. HomeHnknatypa okcnoB. Ou3ndeckue M XUMUUECKHE CBOHCTBA OKC

2.7

OcHoBanuns. Knaccugukanuss ocHoBaHMI: IIENOYM M HEpacTBOPHMBIE OCHOBaHMSA. HoMmeHkiatypa

XMMHYECKHUE CBOMCTBA OcHOBaHMM. IloaydyeHue ocHoBaHUM

2.8

Kucnoter. Knaccuduxanus xucnot. Homenknatypa kucinor. u3ndecKie U XUMHUECKIE CBOWCTBA KHCIIO
H.H. bekerosa. [Tonyuenune kucinor

2.9

Comu. Homenkiartypa coned. @usnueckue U XuMU4ecKkne cBoiicTBa coneid. [lonmydyenne coneit

2.10

I'enernueckas cBs3b MCXIY KJIaCCaMHU HCOPraHM4CCKUX COCIUHCHUI

2.11

XUMHUYECKUN IKCTIEPUMEHT: KaYECTBEHHOE OMPEEIICHIE COCPKAHU KUCIOPO/Ia B BO3AYXE, MOTyICHHUE,
W M3y4YCHHE CBOWCTB KHCIIOPOJA, HAOIIOICHHE B3aUMOJICHCTBHSI BEIIECTB C KHUCIIOPOJIOM U YCIIOBHUS BO3!
ropeHust (Imo’kapa), O3HaKOMJICHHE C OOpasllaMd OKCHJOB M OIMCAaHHE WX CBOWCTB, IOJYYCHHUE, CO
W3yuyeHUe CBOWCTB Bojopoaa (ropeHue), B3auMmozelicTBue Bojopoda ¢ okcugom wmemu(Il)
BHJICOMATEPUAIIOB), HaOJIOICHHE OOpa3llOB BEIIECTB KOJIMYECTBOM | MOIIb, MCCIEIOBAaHHE OCOOCHHOC!
pa3jIMYHOW PACTBOPUMOCTBIO, TPUTOTOBJICHHE pACTBOPOB C OMNpEACHEHHON MacCcoBOH  moJjei

B3aMMOJICHCTBHE BOJIBI C METAJUTaMU (HATPHUEM M KallbIlieM) (BO3MOXHO UCIOIB30BaHUE BUACOMATEPHAI
KHCJIOT M IIEJIOYEH C MOMOIIBI0 HHANKATOPOB, UCCIIEAOBaHNE 00Pa3loB HEOPraHHUECKHUX BEIECTB Pa3iiy
NU3MCHCHUA OKpaCKI/I I/IH)II/IKEITOpOB B paCTBOan KUCJIOT U Luenoqef/'l, I/13yquHe B3aHMOHCﬁCTBHH OKCHuaa v
KHCJIOTBI, KHCJIOT C METaJJIaMH, PEaKIMHi HEHTpalnu3alliy, MOJyueHHUEe HEepacTBOPUMBIX OCHOBAHHMU, B
JIPYTHM U3 PAcTBOpA COJIH, PEIICHHE SKCIIEPUMEHTATLHBIX 3a/1a4 110 TeMe «BaxkHeHIre Kiiacchl HeOpraHw

Ilepnoaunueckuii 3akoH u Ilepuoauueckas cucrema xumuueckux aemeHToB J[.1. Menneneesa. CtpoeHue
OKHUCITUTETHHO-BOCCTAHOBUTEIIEHBIC PEAKIINU

3.1

[lepBble TOMBITKM KJIACCU(PUKAIMK XUMHYECKMX d3JeMeHTOB. [loHsATHE O Trpymmax CXOAHBIX
IIEJT0YHO3EMENbHBIC METAJUIBI, TAJIOTCHBI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yroT aMm¢oTepHbIe

3.2

Ilepnonnuecknii  3akoH. Ilepuoamueckast cuctema XuMudyeckux oaneMeHToB .M. MeHnenees
JumHHONIeproaHas (opmbl [lepromuueckoii cucteMsl xumudeckux smementoB .M. Menneneesa. [lepu
CMBICJI IOPSJKOBOIO HOMEPA, HOMEPOB IEPUOJa U I'PYIIIBI JIEMEHTA

3.3

Crtpoenue aromoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpOSHHE MJISKTPOHHBIX 000JI0UEK aTo
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sanemenTtoB Ilepmommyeckoit cucrembl J[.U. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO 3IIEMEH]
[Tepuonnueckoii cucreme JI.11. Menaeneesa

3.4

3aKOHOMEPHOCTH W3MEHEHHs PaJuyca aTOMOB XUMHUYECKUX HJIEMEHTOB, METANTUYECKUX U HEMETaJUTHUe
nepuojaaM. 3Hauenue Ilepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUYECKHX DJIEMEHTOB JIJIA |
J WM. MenneneeB — yu€HbIi U rpakIaHUH

3.5

XumMmudeckas cBsi3b. KoBaneHTHas (HOJ'ISIpHaS[ )48 Hel'[OJ'IprHaSI) CBA3b. 3J'ICKTpOOTpI/IIIaT€J'ILHOCTL XUMHYCCKI

3.6

Crenenb okuciaeHus. OKHCIUTEIFHOBOCCTAHOBHUTEILHEIC pCaKuu. Hpoueccm OKHCJICHHUA MW BOCCT
BOCCTAaHOBUTCIIN

3.7

XUMHUYECKUH SKCHEPHUMEHT: H3y4YeHHEe OOpa3llOB BEIISCTB METAJUIOB W HEMETAILIOB, B3aUMOJCHC
pacTBOpaMy KHUCIOT M IIENOYed, MPOBEACHUE OIMBITOB, WLTIOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIHHO-B
(TropeHue, peaKkiuy Pa3IoKEHUs, COCTUHCHHS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemectBo u xumnueckas peakuus. [losropenue

11

Ilepuoanueckuii 3akoH. Ileproandeckas cucrema xumudeckux snementos /.M. MenneneeBa. CtpoeHue
U3MEHEHUM CBOWCTB XHMMHUYECKHX 3JEMEHTOB IEPBBIX TPEX MEPUOJOB, Kalus, KalbLUs U HX COE
HOJ0KEHUEM 3IEMEHTOB B Ilepuoauueckoll cucteMe U CTpOSHHEM HX aTOMOB

1.2

CrtpoeHue BeliecTBa: BUABI XUMHUYECKOW CBS3U. THIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCHMOCTD (
KPUCTAUIMIECKOW PEemETKH W BUAAa XUMHUYECKoW cBs3u. Kimaccumukarus w HOMEHKIATypa HEOpTar
HapoAHas W TpUBHAJIbHAsA). XMMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJIaccaM HE

TFCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccnpukanus XUMHUECKUX pPEaKIHUi MO Pa3IHMIHBIM MPH3HAKaM (110 YUCIY M COCTaBY YYaCTBYIOII
TeroBoMy 3¢ dekTy, o N3MEHEHHIO CTEIeHEH OKUCICHUS XUMUUECKUX 3JIEMEHTOB, II0 OOPATUMOCTH,
OK30- U SHAOTEPMHUUICCKUE PEAKIINN, TS PMOXUMHUCCKIE YpaBHEHNSL. II0HITHE 0 CKOPOCTH XMMUYECKON e

1.4

[Tonarue 06 oOpaTUMBIX W HEOOPATHMBIX XUMHUYECKUX peakuusx. [IoHsATHEe 0 TOMOTEHHBIX U TeTepore

XUMHUYCCKOM PaBHOBCCHH. (DaKTOpBI, BJIMAIOIIEC HA CKOPOCTH XUMHUYECKON PCaKMN U NOJIOKCHHUEC XMWY

1.5

OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, DJICKTPOHHBIN OajaHC OKUCIHTENLHO-BOCCTAHOBHUTEIbE
YpaBHEHUH OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C HCIIOJIL30BAHUEM METOJa AJIEKTPOHHOTO Dalar

1.6

Teopust 2JEKTPOTUTHUECKON JUCCOLMALIMN. DIEKTPOIUTHI U HEANIEKTPOIUThl. KaTnoHbl, aHHOHBI. MexaH
Pa3JIMIHbIMU BUJaMU XUMHYECKOH cBs3U. CTeneHb JAUCCOoLallu. CunpHble U cllaOble QJICKTPOJIUTEI.
VYcnoBus TpOTeKaHHUsS Peaknuid HMOHHOTO OOMEHa, TOJHBIE M COKpAlEHHBIE HOHHBIE YPaBHEHHUS P
OCHOBaHUI M COJEH B CBETE MPEICTABICHUI 00 DIICKTPOIUTHICCKON Mucconuanui. KauecTBeHHBIE pe:
TUAPOJIN3E CONEN

1.7

XUMHAYECKUH OKCIICPUMCHT. O3HAKOMJICHUC C MOACIAMHU KPUCTAIMICCKUX peHJéTOK HCOPraHUYECCKI
HeMeTauIoB (rpadura U ajMasa), CIIOKHBIX BEIIECTB (XJIOpUa HATPHSI); UCCIICOBAHUE 3aBUCIMOCTH CKC
OT BO3JICHCTBHS Pa3IMYHBIX (DAKTOPOB; HCCIICAOBAHUE DIICKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MO
mieso4ed U coiedl (BO3MOXKHO HUCIIOJIF30BAHUE BHICOMATECPHANIOB); MMPOBEICHHUE OIBITOB, HILTIOCTPHPYK
peakiuii moHHOro oOMeHa (0Opa3oBaHWE OCajKa, BBIICICHHME ra3a, oOpa3oBaHWE BOJbI); ONBITOB, W
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OKHCJIMTEIIFHO-BOCCTAHOBUTEBHBIX peaknuii (TOpeHHe, PEeaKIHWd pPas3sIOKeHUs, COCOMHEHHS); pacl
BEIIECTB C MIOMOUIbI0 KAYeCTBEHHBIX PEAKIIUK Ha HOHBI; pEIICHUE SKCIIEPUMEHTABHBIX 3a/1a4

Hemeramnsl u ux COCIMHCHUA

2.1

OO6mias xapakTepUCTUKa ragoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC CTEHNEHH OKUCIICHY
CBOMCTBA IPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha IMpUMepe XJiopa (B3aNMOJEHCTBHUE |
menovyamu). Xmopooaopon. ConsiHast KHCIOTa, XUMHYECKHE CBOMCTBA, MOJIy4YeHHe, MpuMeHeHue. JleicT
Ha OpPraHu3M 4enoBeka. BaxHelmue XI0puas! ¥ MX HaX0XKICHHE B IPUPOJIE

2.2

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBIE CTeTI
(buznueckue CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA W Cepbl. AJUIOTPOIHBIE MOAM(DUKALINK KHCIC
cBoiictBa ceprl. CepoBOJOPOJ, CTpOcHUE, (U3HUECKHE U XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
okcunoB. CepHas KUCIIOTa, (pU3MIECKHe W XUMHUYECKHE CBOWCTBA (0OmIMe KakK IpPEeICTaBHTENS Kiacca
XuMUYecKHUe peakiiy, JeKallde B OCHOBE MPOMBIIUIEHHOTO crocoba MOMy4eHHs] CEpHOW KHUCIOTHI

KHCJIOTHI, KaueCTBeHHas peakius Ha cynbpaT-uoH. HaxoxxaeHue cepbl U €€ COEAWHEHUH B MPHUPOIE
OKPYKAIOIIEH Cpebl COSTMHESHUSAMH cepbl (KUCIOTHBIE NOXKIIHN, 3arPsI3HEHNE BO3AYXA H BOIOEMOB), CIIOCC

2.3

OO0mias xapakTepucThUka syieMeHTOB VA-rpymmbel. OcOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIC
pacrnpocTpaHeHue B Mpupoje, (u3uyeckue W XUMHUYeCKHe CBOHCTBa. KpyroBopoT a3oTa B MpHpOJE.
U XUMHYECKHAE CBOWCTBA, IMONy4YeHHe n npuMeHenne. Coiaw aMMOHHUS, MX (PU3NYECKHE U XUMHUYIECK
KauecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THAsl KHCJOTa, €€ IMOJydeHHE, (H3MUECKHe M XIMUUC
MpeICTaBUTENs Kilacca KUCIOT W creuududeckue). Mcnonp3oBaHWe HUTPATOB U COJIEH aMMOHUsA
ynoopeHuii. XUMUYeCKOe 3arps3HEHNE OKPYKAIOIIEH Cpeibl COeNMHEHUSIMU a30Ta (KUCIIOTHBIE JOXKIIH, 3
1 BOJTOEMOB)

2.4

Docdop, amutorponHbie MoauduKkamu dochopa, pundeckue U Xxumuueckue cpoiictsa. Okeup dochop
(u3nUecKue 1 XUMUIECKUE CBOMCTBA, nonyueHue. Mcnonb3oBanue GpocharoB B KaUeCTBE MHUHEPAIBHBIX )

2.5

OO0mras xapakTepucTiKa 31eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTC
AJUIOTPOTHBIC MOAU(DHUKALMY, PACIPOCTPAHSHUE B IPHUPOJIE, HU3MICCKHE H XUMUIECKHE CBOMCTBA. AICOp
B nipupojie. OKCUIIBI yriepoia, ux (GU3NIECKUe U XUMUIECKHE CBOMCTBA, ICHCTBHIE HA )KUBBIC OPTaHU3MBI
DKOJIOTHYeCKUe MPOOJIeMBI, CBsI3aHHBIE C OKcuAoM yriaepoaa(IV); rumnoresa riiodaibHOTO MOTETICHUS KTl
VYronbHas kucinota u €€ conu, uX (PU3MYECKHe M XUMHYECKHE CBOMCTBA, MOJyYeHHE U MPHUMCHEHHE.
kapOoHaT-uoHbl. Mcnonp30BaHne KapOOHATOB B OBITY, MEJIMIIMHE, TPOMBIILUICHHOCTH H CEJIHCKOM XO035HCT

2.6

ITepBoHavyanbHBIE TOHATHS 00 OpPraHUYECKUX BEIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, dTaH,
TIIMIEPHH, YKCYCHAsI KUcaoTa). VX coctaB u xummdeckoe cTpoeHue. [loHaTHe 0 OMOIOTHIecKH Ba)KHBIX
YIIeBoJaxX — M UX POJIM B )KU3HHU YeJIoBeKa. MaTepHuaibHOE €IMHCTBO OPraHUYECKUX U HEOPraHMUECKUX CH

2.7

KpemHnii, ero ¢usmueckne M XUMHUYCCKHE CBOMCTBA, MOJydeHHE W TNpuMeHeHue. COeAMHEHHS Kp
npencrasiennss o0 oxcupe kpeMHHA(IV) u kpemHHeBoi kuciore. CHUIMKATHl, UX HCIIOIb30BaHUE B |
JeHHOCTH. BakHelIime cTpoWTeNbHBIE MaTepHaibl: KepaMHKa, CTEKIJIO, IIEMEHT, OeTOH, Xele300eTo

HCIOJIb30BAHU S CTPOUTCIIbHBIX MaTCPHUAJIOB B HOBCC}IHCBHOﬁ KHU3HHU

2.8

XUMHYECKUN SKCIIEPUMEHT: H3ydeHHE 00pa3IioB HEOPTaHHMUYECKHUX BEIIECTB, CBONHCTB COJSTHOM KHCIIOTHI.
peakiuii Ha XJIOPWA-HOHBI W HAOJIO/ICHNE NMPHU3HAKOB MX IPOTEKAHMS; OMBITHI, OTPaKaroNne (pH3UIeCT
rajloTe€HOB U UX COEJUHEHUH (BO3MOXHO UCIIOJIb30BAHUE BUACOMATEPHAIIOB); O3HAKOMIICHHE ¢ 00pa3Lan
O3HAaKOMJICHHE C oOpasnamu cephl U €€ COeIUHEHHSIMH (BO3MOXHO MCIOJB30BAHHE BHUIICOMAaTEpPHA
o0yrIuBaHMs caxapa Hoj ACHCTBHEM KOHIIEHTPHPOBAHHON CEPHON KHCIIOTHI; H3YUYCHHE XUMHUYCCKHUX CB(
KUCIIOTHI, TIPOBEJCHHE KadeCTBEHHOW peakIMM Ha Cyab(aT-noH W HAONIOJEeHWe Ipu3HaKa e Tpc
(u3HUYEeCKUMH CBOMCTBaMH a30Ta, pocdopa 1 UX COSANHEHUH (BOZMOXKHO HCIIOJIB30BaHUE BHAEOMATEPH:
(hocdopubIX ynoOpeHuid; mody4eHne, coonpaHue, paclo3HaBaHue U H3YYCHHE CBOWCTB aMMHAaKa; ITPOBEI
Ha MOH aMMOHHA U (oc(aT-uOH U M3ydeHHE IMPH3HAKOB UX MPOTEKAHUS, B3aUMOAEIHCTBIE KOHLIEHTPHUDX
MEJbIO (BO3MOXHO HCIOIb30BAHUE BUACOMATEPUAIIOB); H3YUE€HHE MOJIENIei KPUCTAIIMYECKUX PEIIETOK a
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03HAKOMJICHHE C TIPOIECCOM aICOPOIMK PaCTBOPEHHBIX BEIIECCTB aKTHBUPOBAHHBIM YITIEM H YCTPOHCTBC
coOupaHue, paclio3HaBaHUE U U3YYE€HUE CBOWCTB YIIIEKHUCIIOTO Ta3a; MPOBEJSHHE KaYeCTBEHHBIX PEaKII]
WOHBI M U3y4YeHHE MPHU3HAKOB HUX MPOTEKaHHs; O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHOW I
SKCIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Ba)kHel11e HeMeTalIbl U UX COSAMHEHMS

MeTaiabl U UX COSUHEHUS

3.1

OO0m1as xapaKTeprCTUKa XUMHUECKHUX AJIEMEHTOB — METAIJIOB HA OCHOBaHUH MX HOJIOKeHHA B [lepronns
snementoB JI.MI. MenzeneeBa u ctpoeHusi atoMoB. CTpoeHne MeTaJioB. MeTamindeckasi CB3b U METa.
pemérka. DIeKTPOXUMUYECKHI PsiJi HAIPSHKEHUH METaJlJIOB

3.2

Odu3nyeckre U XUMUYECKUE CBOICTBA MeTaiuioB. O0mue crnocoObl MomydeHus: MeTauioB. [loHaATHE 0 KO
C1ocoObI 3aIUTHl MX OT Koppo3uu. CIuiaBsl (CTajb, YyT'yH, JIOPATIOMUHIA, OpOH3a) M X IPUMEHEHUE B (

3.3

[lemounpie MeTamel: nojoxxkeHue B llepuoanueckoi cucreme xumuueckux siaemeHToB JI.M1. Mennen
HaxoxJeHue B npupoae. Ousznueckue u XMMUYECKHE CBOWCTBA (HA mpuMmepe HaTpus U Kamus). Okcu;
Kanus. [[prMeHenne MeoYHpIX METaJUIOB U MX COeTMHEHUH

3.4

[IlerouHo3eMeNbHBIE METAJUIBI MarHuil W KaJblMW: mojoxkeHue B llepuogmdeckoil cucreMe Xwul
MeHpeneeBa; CTpOCHHE UX aTOMOB; HaXOXKJeHUE B npupoae. Pru3nueckre 1 XUMUUYECKHUE CBOMCTBA Mar
COCTMHEHUS KaIblHs (OKCHI, THAPOKCH, coJin). JKECTKOCTH BOJIBI M CITOCOOKI €€ yCTpaHEHUS

3.5

Amomunwmii: monoxxenne B [lepromudeckoit cucreme xummdaeckux diemeHToB J[.M. MenneneeBa; ctpo
npupojie. Duznveckre 1 XMMUUECKHEe CBOWCTBA allFOMHUHUSL. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCH/IA aJ

3.6

XKenezo: monoxenue B Ilepmommyeckoit cucrteme xummuueckux snemeHToB [[.U. MenneneeBa; crpoe
npupozae. duzndeckre U XUMHIECKHE CBOMCTBA kene3a. Okcunabl, ruapokcu bl u conu xemne3a(ll) u sxem

U NIOJIy4YEHUE

3.7

XuUMHYECKHN IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3laMil METaJUIOB H CIUIABOB, UX (PU3MUECKAMU CBOMCTI
KOPPO3UH METAUTIOB (BO3MOXKHO HCIIONB30BaHNE BUACOMATECPHATIOB), OCOOCHHOCTEH B3aUMOICHCTBHS «
BO/JIOM (BO3MOXKHO HCIIOJIb30BaHHUE BUAEOMATEPHATIOB); HCCIICJIOBAHUE CBOWMCTB JKECTKOW BOABI; T
KHCTIOpoJie (BO3MOXKHO HCIIONB30BAaHUE BHEOMATEPUANIOB); MPU3HAKOB MPOTEKAHWS KaYECTBEHHBIX |
KaJIBITHS, ATFOMHHUSA, IMHKA, sxere3a(ll) u xenesza(lll), menu(1l); HaGroIeHE U ONTMCAHKUE TIPOIIECCOB OK|
HATpHS, Kauusi W KanblOus (BO3MOXKHO HWCIONH30BAaHHE BHACOMATEpPHAJIOB); HCCIEAOBaHHE amdoTe
AJIIOMHUHNS U TUAPOKCH A IMHKA, PEIICHUEC SKCIICPUMECHTAJIbHBIX 3a/1a4 110 TEME «Baxneume MeTauisl 1

XuMUs 1 OKpYy>Karolas cpesa

41

HoBeie Marepuansl U TexHoIOrMU. BemecTBa U Marepuanbl B NOBCEOHEBHOW JKM3HU 4YETOBEKA. XHM

HCIIOJIB30BAHUEC BEIICCTB U XUMHNYCCKHUX peaKqu/’I B 6I)ITy. HepBaﬂ TOMOLIb NMPU XUMHUYCCKUX OKOrax 1 OT

4.2

OCHOBBI  3KOJIOTMYECKOW TI'PaMOTHOCTH. XHUMHUYECKOe 3arpsisHeHue okpyxkaromeit cpenst I[THK.
IKOJIOTHYECKHX podiaeM. [IpupoaHbIe UCTOYHUKH YTIICBOJOPOIOB (YTroJb, IPHUPOIHEINA a3, HE(TH), TP«

poJib B OBITY ¥ IPOMBIIUICHHOCTH

4.3

XUMHYECKHUN SKCIIEPUMEHT: H3y4CHHE 00pa3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, HOJIUMEPHBIC M

IMPOBEPAEMBIE HA OI'S 10 XUMHWHU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHO# OBPA30BATEJIbHOM ITPOI'PAMMbI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS
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Kon IIpoBepsiemblie TpeOOBAHUSA K NPeAMETHBLIM pe3yJbTaTamMm 02a30B0Oro

NMPoBEPSIEMOro YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
TpeOoOBaHMS OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC
1 [Ipencrarnenue:

0 TT03HABAEMOCTH SIBJIICHHH IPHPOABI, MOHUMaHNE OOBEKTUBHON 3HAYMMOCTH OCHOB
XMMHYECKOH HayKH Kak oOlacTH COBPEMEHHOTO €CTECTBO3HAHHSA, KOMIIOHEHTa
11 o0mell KyJnbTypbl U IPaKTUYECKOM JEATENbHOCTH YeNOBeKa B  YCIOBHSX
COBPEMEHHOI0 O0IIeCcTBAa; NOHUMAaHHE MECTa XUMUU CPEAU IPYTHX €CTECTBEHHBIX

HayK

0 HayYHBIX METO/aX MO3HAHU, B TOM YHCIE SKCIIEPUMEHTATIbHBIX U TEOPETHUECKUX
1.2 METOJAaX WCCIIECIOBAHMUSI BEIIECTB W W3YUYCHHUS XUMHUYECKUX PEaKIui; yMEHHe
HCTIOJIL30BaTh MOJICIH 11 OOBSICHEHUS! CTPOSHHUS aTOMOB ¥ MOJICKYJT

0 cdepax mnpodheCCHOHANBHON [EATeIbHOCTH, CBS3aHHBIX C XHMHEH H CO-
BPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHXCHHSIX XHUMHUYECKOW HAyKH,
1.3 YTO MO3BOJIUT OOYYArOIIKMMCSl pacCMaTpUBaTh XMMHUIO Kak cdepy cBoeil Oymyuieit
MpoeCCHOHATTBHON EATETBHOCTH M CHENaTh OCO3HAHHBIA BBIOOD XMMHHU Kak
NpOo(UIBHOTO MpeaMeTa IMPH IePexoJie Ha YPOBEHb CpeIHEro 001ero oopa3oBaHus

BJ'IaZ[eHI/IC CUCTEMOM XHUMHUUYECKMX 3HAHUM U YMEHUE TPUMCHATHL CUCTEMY
XUMHYCCKHX 3HaHHfI, KOTOpas BKIIFOYACT:

Ba)KHCHIIIME XUMUYCCKHE TOHATHA: XUMUYCCKHH OJIEMEHT, aToM, MOJIEKYJa,
BEIIECTBO, IPOCTOE W CIOKHOE BEHICCTBO, OTHOPOIHAS M HEOTHOPOIHAS CMECH,
OTHOCHUTEIBHBIC aTOMHAas W MOJEKYJISAPHAS MAacCHl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIPHBIM OOBEM, OKCHI, KHUCJIOTa, OCHOBaHHE, COJIb (CpemHsis),
XUMHUUYECKash PEaKIus, PEaKIMd COCIUHEHUS, PEaKIMU Pa3OoKEHUs, PEaKiuu
3aMeIIeHHs, Peakiuy 0OMeHa, TeTUTOBOH 3(pdeKT peakium, 3K30- ¥ SHAOTEPMHUICCKUE
pEaKIiy, PacTBOp, MacCOBasl AOJIST XUMHUYECKOTO JIEMEHTa B COSANHEHHUH, MaccOBast
J0JI1 U TPOLICHTHAsA KOHLCHTpAalMs BCIIECTBA B PaCTBOPEC, AP0 aToOMa, SHCKTPOHHBIﬁ
2.1 CJIO aToma, aTOMHasi OpOWTalb, paJnyc aToMa, BaJeHTHOCTb, CTETIEHh OKHCIICHUS,
XUMHUYECKas CBSI3b, 3JIEKTPOOTPUIATETHHOCTD, MOJSPHAS U HEMOJISIPHAs KOBAICHTHAS
CBsI3b, MOHHAS CBS3b, METAUIMYCCKAS CBS3b, KPHCTAUIMIECKAs PEHIETKa (aToMHafl,
WOHHAs, METa/TMYecKas, MOJEKYJsApHasi), WOH, KaTUOH, aHHWOH, OJJICKTPOJIUT H
HEIEKTPONUT, 3JIEKTPOIUTHUYECKAs] UCCOLMAIMSA, PEaKIMd HOHHOTO OOMEHa,
OKHCITUTEIIHO-BOCCTAHOBUTEIIFHBIE ~ PEAKIMH, OKUCIUTENh UM  BOCCTAHOBHTEID,
OKHCIICHUE W BOCCTAaHOBIICHHE, YJIEKTPOJIN3, XUMUIECKOE PaBHOBECHE, OOpaTUMbIC U
HEOOpaTUMBbIC PEaKIUK, CKOPOCTh XMMHYECKOW peakiuu, Kartamuzarop, [1JIK,
KOPPO3Usi METAILIOB, CIUIABbI

29 OCHOBOIIOJAraromue 3aKOHbI XMMHUHU: 3aKOH COXpaHCHHSA MAacCChI, HepI/IOI[I/I‘IeCKI/Iﬁ

3akoH J|.1. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo

23 TEOPHH XUMHHU: aTOMHO-MOJIEKYNISIDHAs TEOpHUs, TEOpUs AJIEKTPOIUTHYECKOil
' JTFCCOIHAIIAN

3 Bnanenue ocHoBaMU XHUMHYECKOM IrpaMOTHOCTH, BKJIFOYAIOIIICH

yYMEHHE MPaBIIIEHO UCIIONB30BATh H3YYCHHEIC BEIIECTBA U MATEPUAITBI (B TOM YHCIIC
MUHEpaIbHBIC YI00PEHH S, METAIUTBI M CILIABBI, TPOAYKTHI MIEPepadOTKU MPUPOIHBIX
31 HWCTOYHUKOB YTJICBOJOPOJOB (YIJIs, MIPUPOJHOTO ra3a, HedTH) B OBITY, CETBCKOM
' XO3STHCTBE,

Ha TOPOU3BOACTBE W INOHHUMAHUEC 3HAYCHHUA KHUPOB, 66J’IKOB, YrjieBoaAoB Jid

Oopranmnsma 4e€JIOBCKa; YMCHHUEC IMPOTHO3UPOBATHL BJIIMSAHUC BCHICCTB U XUMHUYCCKUX
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Kon

IIpoBepsiemblie TpeOOBAHUSA K NPeAMETHBLIM pe3yJbTaTamMm 02a30B0Oro

MpoBepsAeMOro YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
TpeOoOBaHMS OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC
MIPOIIECCOB Ha OPTAHM3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOAHYIO CPEIy
32 yYMEHHE WHTETPHPOBATH XUMHYECKHE 3HAHUS CO 3HAHUSAMH JPYIHX YYeOHBIX
' HpeIMETOB
HaJIM4ME OMNBITa PabOTHI C Pa3NUYHBIMH HCTOYHHKAMH HH(MOPMAIUH 0 XHUMHHU
3.3 (Hay4Hass ¥ Hay4dHO-TIONYJISPHAS JINTEPaTypa, CIOBAapH, CIPABOYHHWKH, HHTCPHET-
pecypchl)
yMeHHE OOBEKTHBHO OICHHUBATh MH(OPMAIMIO O BEMIECTBAX, NX IPEBPAIICHISX U
34 MPAKTUYECKOM MPUMEHEHHH U YMEHHE HCIOJIb30BaTh €€ Uil peuleHus y4deOHo-
MO3HABaTEIbHBIX 33724
Bnagenue ocHOBaMu MOHSTUIHOIO ammapara U CHMBOJIMYECKOTO SI3bIKa XUMHUU IS
4 cocraBieHus (HopMya HEOpraHMYECKUX BEUIECTB, yPaBHEHUN XUMHUYECKUX PEaKIIU;
ocHOBaMH xuMH4eckoi HoMeHKIaTyphl (IUPAC u TpuBHaIbHOK)
YMeHne OOBSICHATH CBsI3b MOJOXKEHHs »ieMeHTa B [lepuonnyeckoi cucteme c
5 YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB XUMHUYECKHX HIIEMEHTOB (COCTaB
U 3apsn sgpa, OOIIee YHCIO DJIEKTPOHOB), pACIpElNeIIeHHEM 3JICKTPOHOB IIO
SHEPreTUYECKUM YPOBHIM aTOMOB IEPBBIX TPEX MEPUOJIOB, KA U KaJIbIH
[Ipencrasienne o MepUOIMYECKON 3aBUCHMOCTH CBOHCTB XUMHUYECKHUX DJIEMEHTOB
6 (pammyc aroma, S3JEKTPOOTPUIATEIBHOCTH), TPOCTHIX M CIOKHBIX BEIIECTB OT
MIOJIOXKEHMSI DNIeMEHTOB B Ilepuonnyeckoil cucteMe (B MalbIX MEPUOAAX U TIABHBIX
MOJrPYIaxX) M 3JEKTPOHHOTO CTPOSHHSI aTOMa
7 YMeHune kinaccu(uIupoBarh:
7.1 XUMHYECKUE 3JICMEHTBI
7.2 HEOpraHWYECKHE BENeCTBA
7.3 XUMHUUYECKUE PEAKIU
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTB M CTETICHb OKHCICHHUS XUMUYECKUX dIIEMEHTOB, 3apsl HOHA
8.2 BUJ] XUMHUYECKOM CBSA3H U TUI KPUCTAITNYECKON CTPYKTYPBI B COSJMHEHUSX
8.3 XapakTep CpeJbl B BOJIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI)
8.4 OKHCIIUTENb 1 BOCCTAHOBUTEIb
9 YMeHue XxapakTepr30BaTh (GU3NUECKIE U XUMUYECKUE CBOWCTBA:
01 MPOCTHIX BEIIECTB (KHUCIOPOA, O30H, BOJIOPOJ, IpaduT, aiMas, KpeMHHH, a3or,
' dhocdop, cepa, XJ0p, HATPUH, KaTHi, MArHUH, KaJIbIHHA, ATIOMUHUH, KeJ1e30)
CIIO)KHBIX BENIECTB, B TOM 4HCJE HX BOJHBIX pacTBOpPoB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPON, OKCHUIBI M Tuapokcuabl metamwioB I-IIA rpymm,
9.2 amomunus, meau (II), umuka, xeneza (II m III), okcuael yraepoma (II u IV),
kpemuus (IV), azora u docthopa (III u V), ceper (IV u VI), ceprucras, cepHas,
azoTHCTas, a30THas1, (hocopHast, yroibpHas, KpEeMHHAEBAsK KUCIOTA U UX COJIH)
MPOTHO3UPOBAaTh M XapaKTepPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
9.3 COCTaBa M CTPOCHHS, NPUMCHEHHE BEIIECTB B 3aBHCHMOCTH OT HX CBOWCTB,
BO3MOYKHOCTB IIPOTEKAHUS XUMUIECKUX MPEBPAIICHIH B Pa3INIHBIX YCIOBHSIX
10 YMeHne coCTaBIsITh MOJICKYISIPHBIC M HOHHBIC YPAaBHEHHUS PEaKIHi, B TOM JHCTIE:
10.1 peakuuii HOHHOTO OOMeHa
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Kon IIpoBepsiemblie TpeOOBAHUSA K NPeAMETHBLIM pe3yJbTaTamMm 02a30B0Oro

IpOBEePSAEMOro YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
TpeOoOBaHMS OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC
10.2 OKHCIUTEIIbHO-BOCCTAHOBHUTEIBHBIX peaKIni
103 WUIIOCTPUPYIOIINX ~ XMMHYECKHE CBOWCTBa HM3YYCHHBIX  KJaccoB  (TPyIII)
' HEOPTraHUYeCKUX BEIECTB
10.4 MTOATBEPKAAMOIINX TCHETUIECKYIO B3aUMOCBS3b MEX /Ty HUMHU
11 VMeHue BBIYUCIATE (IPOBOAUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MACCHI BEIIECTB, MACCOBYIO IOJIO
' XHMUYECKOTO 3JICMEHTA B COCTUHCHUH
11.2 MAaCCOBYIO JOJII0 BEUIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €ro Maccy, 00beM ra3os
114 M0 YPaBHCHHUSAM XMMHUYECKUX PEAKIU U HAXOIUThH KOJNUYECTBO BEIECTBA, 00BEM U
' MaccCy PeareHTOB WU MPOAYKTOB PEAKIIHU
12 Bianenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJAaMHM HAy4yHOTO TMO3HaHHWs (HAOJIONCHHWE, HW3MEpEHHE,
12.1 SKCIEPUMEHT, MOJCTUPOBAHKE) MPU M3YYCHHH BEINECTB M XMUMHUYCCKUX SBICHHIA;
yMmeHue c(hopMyINpOBaTh IPOOIIEMY U TIPEIJIOKATH ITyTH € pereHus
122 Oe3omacHOW pabOTBl C XMMHYECKUMH BEIICCTBAMU, XHMHYECKOW MOCYIOH U
' 71a60paTOPHBIM 000PYI0BAHUEM
MpaBWwIaMH 0E30IacHOr0 OOpalleHUsT C BEIISCTBAMH, HCIOJIb3YEeMBIMH B
MMOBCEAHEBHON JKHM3HHU, IPABUJIAMHU TMOBEACHUS B HENIX COCPEKCHHS 3IOPOBBS U
12.3 OKpY’KaIoIeH MPUPOJTHON Cpelbl; TOHUMaHKue Bpena (OMacHOCTH) BO3JCHCTBHS Ha
JKUBBIC OpraHnu3MbI OHpeHeHéHHBIX BC€IICCTB, CHOCO6OB YMCHBUICHUSA u
MNpCAOTBpaAllICHUA UX BPEIHOI'O BOSﬂeﬁCTBHﬂ
13 Hannune mpakTHYecKWX HABBHIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS CIICTYFOIIIX
XAMUYECKUX IKCIIEPUMECHTOB:
W3y4eHHE W ONHCAaHHEe (UIUUCCKUX CBOWCTB  BEIICCTB;, O3HAKOMIICHHE
131 ¢ GU3NICCKUMHU U XUMHYCCKIUMH SIBJICHUSIMH; OITBITHI, WILTFOCTPUPYIONTUE PU3HAKH
MPOTCKAHU XUMUYCCKUX peaKHI/Iﬁ
13.2 H3YYCHHUE CIIOCOOO0B pa3/ielCHHUs CMECeH
MONy4EHUE KUCIOPOJa U U3yUCHUE €r0 CBOWMCTB; MONYYCHUE BOJOPOAA M U3yUCHUE
13.3 €ro CBOWCTB; MOJYYCHHE YTICKHCIOro ra3a ¥ HU3yYCHHE €r0 CBOWMCTB; IMONYYCHUE
aMMHaKa 1 U3y4CHHUE CTO CBOMCTB
13.4 MIPUTOTOBJICHHE PACTBOPOB C OINPEACIEHHON MacCOBOM JOJEH pPAcTBOPEHHOTO
' BEIIECTBA
135 MPUMCHEHUE WHIUKATOPOB (JIaKMyca, MeTIIOpamka u (eHondTanenHa) sl
' OTIPEIETICHUS XapaKTepa Cpelbl B PACTBOPAX KHUCIOT U MIeIoYeh
HCCIICOBAHNE ¥ OIMMCAHUE CBOMCTB HEOPTraHMYECKHX BEIECTB PA3NMYHBIX KIIACCOB;
H3y9CHUE B3AHMMOJICHCTBUSI KUCIIOT C METAJUIaMH, OKCHUIAMH METAIIIOB, PACTBOPUMBIMU
13.6 U HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMM; IIOJIy4E€HUE HEPACTBOPUMBIX OCHOBAaHUI;
BBITECHCHHE OJHOTO MeTajyla JAPYIMM M3 pPacTBOpa COJIM; HCCIICIOBaHUE
aM(OTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHHS U IUHKA
pelIeHre  AKCIIEPUMEHTANBHBIX 3amad 1o TemMam: «OCHOBHBIE — KJIAacCHI
13.7 HEOPraHMYEeCKUX COCIMHCHUI; «QIEKTPONIUTHYECKAS JICCOLTUALINS;
«BaxHelmme HEMeTalUIBI M WX COCNUHCHUs»; «BaxHeimme MeTauibl U uX
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Kon IIpoBepsiemblie TpeOOBAHUSA K NPeAMETHBLIM pe3yJbTaTamMm 02a30B0Oro

NpoBepsieMoro YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
TpeOoOBaHMS OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC
COCOUHCHUS»

13.8

XMMHYECKHE SKCIEPHMEHTHI, WUTIOCTPUPYIOUINE MPU3HAKK IIPOTCKAHUS pPeaKuuii
HMOHHOTO OOMEHa; KAaueCTBCHHBIE peaKIUud Ha IPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HOHBL: XJIOpWA-, OpomMHI-, HOIMI-, cyiabdar-, ¢ocdar-, kapOoHaT-,
CHJIUKAT-aHUOHBI, TUAPOKCUA-HOHBI, KAaTUOHBl aMMOHHS, MAarHus, Kajblus,
TIOMHHUSA, kenesa (2+) u xenesa (3+), mequ (2+), THKA

YMeHue:

14.1

OpeaACTaBJIATL PE3YyJbTAaTbl SJKCOCPHUMCHTA B Q)opMe BBIBOJIOB, J0Ka3aTcCJIbCTB,
I’pa(l)I/IKOB n TaGJ’II/IH 1 BbIBJIATH OMIIMPHUICCKHUEC 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MEKIY pCajIbHO Ha6J'IIO,Z[aeMI>IMI/I XUMHNYCCKHUMMU SABJICHUAMU U
nponeccaMu, MPOUCXOAAIIUMH B MAKpO- U MHUKPOMHPE, O0OBACHATH TPUYNHBL

MHOT000pa3Hs BEIICCTB

HEPEYEHD 2JIEMEHTOB COIEPKAHUSA, TIPOBEPAEMbIX HA OCHOBHOM
IF'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 ITepBoHaYaTbHBIE XUMUUECKUE TIOHATHS
1.1 Uuctele BenjectBa U cMecu. CriocoObI pa3ieieHns: cMecei
1.2 ATOMBI Y MOJIEKYJIbl. XUMHYECKHUE 31eMeHThl. CUMBOJIBI XUMUYECKHX 3JIeMEHTOB. [IpocThlie U ClI0KHbIE BE
1.3 Xumnueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX dJ1eMEHTOB. CTeTNIeHb OKHCIICHHS
14 3aKOH TOCTOSHCTBAa cocTaBa BewlecTB. OTHOcUTENbHass aroMHas Mmacca. OTHOCUTENbHas MOJEKYJIISpE
' XUMHUUYECKOr0 JIEMEHTa B COeTMHEHUN
15 KonunuecTtBo BemectBa. Mosb. Momnsipaas Macca. MonsipHBI 00bEM Tra3oB. B3aMOCBsA3b KOJIMYECTBA, M
' €JMHHULL BEIIeCTBA
16 Odusnveckue U XUMUYCCKHE SBJICHUSA. XHWMHUYECKass peakius W e€ MpHU3HAKW. 3aKOH COXPaHCHHs Ma
' ypaBHEHHUSI
2 Ilepnoanueckuii 3akoH u Ileproanueckas cucrema xumuyeckux aiemeHToB JI.M. MenaeneeBa. CTpoeHHE
91 Ilepuoauueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux snemeHtoB .M. Menzneneesa. Ilepuo;
' CMBICTI TOPSJIKOBOT'O HOMEPA, HOMEPOB TIEPHOJIa U TPYIITHI AIEMEHTA
29 Crpoenue atomoB. CocTaB aTOMHBIX siep. M3oTomnbl. DnekTpoHbl. CTpoeHHe 3JeKTPOHHBIX 000JI0UEK aTo
' anemenTtoB Ilepuoauueckoii cucremsl /[.J1. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XUMHMUYECKUX JIEMEHTOB NEPBbIX TPEX IEPHUOAOB, Kaiud,
2.3 3JIEKTPOOTPULIATENLHOCTH, METAIUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB) U UX COEIMHEHHN B COOTBETCTBY
B [lepuonnyeckoii cucreMe U CTPOCHHEM MX aTOMOB
3 CtpoeHue BelecTa
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Xummyeckast cBsi3b. KoBanenTHast (HOMApHAS ¥ HEMOJSAPHAs) CBS3b. DIEKTPOOTPUIIATEIIEHOCTh XMMUIECKH

31 Mertasnueckast CBsI3b
32 THUnpl KPUCTAIMYECKUX PEHIETOK (aTOMHAs, HOHHAS, METAJUIMYECKas), 3aBUCIMOCTh CBOWMCTB BEIIECTB:
' PEIIETKN ¥ BHJ]Aa XUMUYCECKON CBS3H
4 Baxxnelinme npecTaBUTENIN HEOPraHUIECKUX BenecTB. HeMeTaluipl 1 MX coeuHeHus. MeTalulbl U HX Coe
Knaccudukanms 1 HOMEHKIIATypa HEOPTraHWIESCKUX COSMHEHNI: OKCHIIOB (coJieo0pa3yrolue: OCHOBHBIE,
4.1 HecoJIe00pa3yrolre; OCHOBaHWH (IIEI0OYM W HEPACTBOPUMBIC OCHOBAHHMS); KUCIOT (KHUCIOPOICOICPIKAIIIH
OCHOBHBIC 1 MHOTOOCHOBHBIC); COJeH (CPEIHUX U KHCIIBIX)
42 ®dusnveckre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOIOPOIa, XJI0pa, KHUCIOPOoa, Cepb
KPEMHHS
43 Odu3nyeckre U XMMUYECKHE CBOMCTBA MPOCTHIX BEIICCTB-METAJUIOB: JINTHS, HATPHS, KaJIHs, MATHUAA U K
' DIIEKTPOXUMHUYECKUN PSi/I HAMTPSHKSHHU METaNIOB
4.4 dusnveckre U XUMIUECKHE CBOHCTBA BOJOPOIHBIX COSANHEHUI HEMETAIUIOB: XJIOPOBOIOPOJIA, CEPOBOIOD
45 Odusuveckue W XUMHUYECKHE CBOMCTBa OkcugoB HemetaiuioB: cepbl (IV, VI), azorta(ll, IV, V), docdc
kpemausi(1V). [oxydyeHne OKCHIOB HEMETAIIOB
4.6 Xumuaeckue cpoiictBa okcraoB: MetamioB |A-IA rpymm, mmaka, meau(Il) u sxenesa(Il, 111). TToayuenue okcy
47 XuMHYECKHE CBOMCTBA OCHOBAHUM M aM(OTEPHBIX THAPOKCUIOB (HA MPUMEPE TUIAPOKCHIIOB AFOMHHUS,
' OCHOBaHHMH W aM(OTEPHBIX THAPOKCHIIOB
48 OO0mue XUMHUYeCKHe CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOJHOM, CEPHUCTOM, CEpHOI, a30THO
yroyibHO#. OcoOble XUMUYECKHEe CBOMCTBA KOHIIEHTPUPOBAHHOM CepHOM 1 a30THOM kucinoT. [lonydenue ku
4.9 O01Me XUMHYECKHE CBOMCTBA cpeiHuX coieit. [Tomydyenue coneit
4.10 ITonyuenue, cobupanue, pacno3HaBaHUE BOJOPO/Ia, KUCIOPOJIa, aMMHAKa, YTIIEKUCIIOro ra3a B 1abopaTopH
411 [lomydeHne aMmmuaka, CEpHON M A30THOU KHCIIOT B MPOMBIIUICHHOCTH. O0IIHEe CTIOCOOBI MOTYIEHHSI METAL.
4,12 I'eHeTnyeckast CBsI3b MEXAY KJIACCaMU HEOPTAHUYECKUX COESIUHEHUI
5 XHUMUYECKHE PEaKkLUU
51 Kitaccudukanusi XHMAYECKHX PEakIi MO pa3jiMyHbIM MPHU3HAKAM: MO YHCIY M COCTaBy YYaCTBYFOII
' TerIoBoMY 3((PeKTy, Mo N3MEHEHUIO CTEeTIEHEeH OKUCIIEHUS] XUMHUUECKUX AJIEMEHTOB
52 TerumoBor (HEKT XUMUUIECKOH peakluu, TEPMOXMMUYECKHE YpaBHEHHUSA. DK30- M JHIAOTCPMHUYECKHE |
' ypaBHEHUS
53 OKHCIUTEIPHOBOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTENM MW BOCCTAHOBHUTENH. [Ipomecchl OKHC]
' OJIEKTPOHHBIN 6aTaHC OKUCIUTEIHHOBOCCTAHOBUTEIBHON PEaKINy
5.4 Teopust MEKTPOIUTUIECKON AnUCCONManuy. KaTHOHBI, aHHOHBI. DIIEKTPOIUTHL U HEINEKTPONUTHI. CHITBE
' CTerneHpb TUCCOLMAIIIN
5.5 Peakiuu noHHOro 0OMeHa. Y CJIOBHS NPOTEKAHHS PEAKIHii HOHHOTO 0OMEHa, MOJTHBIC U COKPANIEHHBIE HOH
6 XuMHus ¥ OKpYyKaromas cpea
6.1 BemectBa u Matepuanbsl B TIOBCCAHEBHON JKM3HU YeJOBeKa. be3omacHoe WCMONBb30BaHUE BEIECTB
' naboparopun U ObITY. [IepBast TOMOIIb IPH XHMUYECKUX 0XKOTaX U OTPABJICHHUSIX
XUMUYECKOe 3arps3HEHUE OKpYKaromlel cpenbl (KUCIOTHBIC OXKIW, 3arpsi3HEHHE IOYBBI, BO3IyXa |
6.2 npenotBpaimieHus [IpenensHas momyctumas koHueHtpanus BemiectB ([1JIK). Ponp xumum B pemieHu
Ycunenne mapHuKoBoro G ¢eKTa, pa3pyeHre 030HOBOTO CIIOs
[Ipumenenue cepsl, azora, ¢ochopa, yriaepoma, KpeMHUSI U UX COSAWHCHHH B OBITYy, MEAMIIUHE, IIPC
6.3 xo3siicTBe. [IpuMeHeHHe METalIOB U CIUIaBOB (CTallb, YyTyH, JIOPATIOMUHUN, OPOH3a) B OBITY U IPOMBI
[ToHsiTHE 0 KOPPO3UK METAJIOB, OCHOBHBIC CTIOCOOBI 3alIIUTHI HX OT KOPPO3UH
6.4 [IpupoaHbIe UCTOYHUKYU YTIEBOJOPOAOB (YToib, IPUPOTHBIN Ta3, HEPTH), IPOAYKTHL UX TepepaboTku (

IIPOMBIIIIJICHHOCTHU
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6.5 [epBoHayaBEHBIC TOHATHS 00 OPTAaHMYIECKUX BEIIECTBAX KaK O COSIMHEHUSX yriepona (MeTaH, TaH, STHICH,
yKcycHast KucioTa). [ToHsTre 0 OMOJIOrnuecKy BaXKHbIX BEIIECTBAX: KUPaX, OEJIKaX, YIIIeBOJaX — U UX POJIHU B i
7 Pacuérer:
7.1 1o (opMyJiaM XUMUYECKUX COSTUHCHUHN
7.2 Macchl (MaccOBOI) JJOJIM PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPaBHECHUSIM

YYEBHO-METO/IMYECKOE OBECITEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA
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