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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO O0IEro 0Opa30BaHMs COCTABJIECHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (herepalibHOM
paboyeil mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIIETILIHMU MPENoJaBaHusl yueOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX oprauu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo xXuMHUM [a€T MpEACTaBIEHHWE O LENsIX, OOmIel cTpareruu OoO0ydeHwHs,
BOCTIIUTAHHUS W Pa3BUTHS OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEepKaHKe, MPEeIyCMaTPUBAET paclipelieieHne ero mo kjaccaM U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeesSeT KOIUUEeCTBEHHbIE
M Ka4yeCTBEHHBIE XAapaKTEPUCTUKH COJAECpPKaHMS, PEKOMEHIYEeMYIO IOCIEA0BATEIbHOCTh
U3YYEHUS XUMUHU C YUYETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHMKU y4eOHOTrOo
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcsi, OnpeaesisieT BO3MOKHOCTH MpeaMeTa JUIs
peanu3anuu TpeOOBaHUHN K Pe3ysibTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHsI XUMHH
HAa YypOBHE LeJell W3ydYeHHUs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JeSITeIbHOCTH 00yUaloIIerocs 10 OCBOCHUIO Y4EOHOTO CO/IepIKaHUSL.

3HaHME XUMUU CIIY>)KUT OCHOBOH U1l JOPMHUPOBAHUS MUPOBO33PEHUS 00YyUarOIIerocs, ero
MPEJICTABICHUI O MATEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTIX
pemieHuss TH00ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011ei 1 (yHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJIEHUS U TBOPYECKUX CIOCOOHOCTEH 00yJaromuxcs,
HAaBBIKOB HMX  CAMOCTOSTENbHOM  y4eOHOM  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, TaKk M B
npo(hecCHOHALHOM IS TEIILHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAarloM B ()OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIIUXCs;

CcrocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUAM, K TPUPOAE, K UEJIOBEKY, BHOCHT CBOH BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBieHUsS B OOYyYEHHHM XMMHH OOECTICUMBAIOTCS CHEIU(HUKON COmepKaHUS
yu4eOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TENAarorMueckKd aJarnTHPOBAHHBIM OTPAKCHHEM
0a30BOI HAyKW XMMUU Ha ONPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro o0Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XUMUH, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX TOHITHI OPraHNYE€CKON XUMUH.

CtpykTypa coaepKaHHs MPOrpamMMbl IO XUMHH cPOopMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxona kK €€ msydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XUMHUYECKOM peakuuu. OOe 3TU CHUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY [OCJIEI0BATEILHOTO Pa3BUTHs 3HAHUM HA OCHOBE
TEOPETUUECKHUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuoanueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BEIIECTB B pAaCTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TOJIYYEHHBIX W
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApPYromy,
BBINOJIHAS (YHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TOJTYyYSHHS H3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
[IEHHOCTHOTO OTHOIICHHUSI K HAyYHOMY 3HAHHIO M METOJaM IO3HaHUs B Hayke. M3yueHne xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW U3 paHee M3YyYEHHBIX YUeOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «Pusuka. 7 Kjaccy.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKON EATENTFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3ajladya y4eOHOro MpeaMera COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAayKd, B
nprOOIIEHNN K HAYYHBIM METOJIaM MMO3HAHMS ITPH N3YUYEHUH BEIIECTB U XUMUYECKUX PeaKIuil, B
dbopMUPOBaHUM U DPA3BUTHH I[IO3HABATENbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJOBATENIBCKOM 1eATEIbHOCTH, OCBOCHUH TPABUII 0€3011acHOTO
oOpallleHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipu u3ydeHHH XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue IeNH, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpoOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE MPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITENIHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHHUA,
(bOpMHPYIONITUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieyeHue YCIOBHI, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYArOIIUMUCS OIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JUIS Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHHH OOBACHATh M OLCHHMBATH SIBJICHUS OKPY)KAIOLIET0 MHpa, MCIOJB3Ys 3HAHHUS H
OMBIT, TOJYYEHHbIE IPU HM3YUYEHUU XHUMHUU, NPUMEHATh HUX IMpH peHIeHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOU NEATEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUN Ui BBIPAOOTKM 3KOJIOTUYECKH IIeNIECOO0Pa3HOro MOBENCHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 30POBbA M OKPYKAIOIIEH MPHUPOTHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00y4EHHI0, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKMX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npod sl ¥ HAMPABIIEHHOCTH AAJIbHEHUIIIET0 00ydeHHUS.

OOmiee 4nCIIO 4acoB, OTBEAECHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
obpazoBanusi, coctaBisieT 170 gacoB: B 8 kimacce — 102 vaca (3 waca B Heento), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KXAHUE OBYYEHUA

8 KIIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

IIpenmer xumun. Ponb XMMHUM B KH3HM 4ellOBEKa. XHMMHUS B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonsThe o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BelecTBa U cMecu. CiocoObl pa3ielieHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HyeMeHThl. CHUMBOJIBI XMMHYECKHUX HJIEMEHTOB.
[IpocTbie u cnoxHbIe BeUecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTA B COSIMHEHUH.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl M
YHClia CTPYKTYPHBIX €AHHHUII BenecTBa. Pacu€Tel mo Gpopmynam XuMHUYECKUX COSTUHEHUH.

®u3nyecKue M XUMHUYECKHE SIBJICHUS. XUMHUYECKas peakuuss M €€ MpPU3HAKU. 3aKOH
COXPAaHEHHSI MACChl BEIECTB. XUMUUeckue ypaBHeHUs. Kinaccudukanus XUMUYECKUX peakiuid
(coenuHeHus, pa3IoKEeHHs, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii Ixkcnepumenm:

3HAaKOMCTBO C XHMHYECKOM MOCYyJ0M, MmpaBmiiaMu paboThl B jJabopatopuu U mpuéMamu
oOpateHus ¢ 1abOpaTOpHBIM O0OpYIOBAaHUEM, M3yYEHHE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHHe (pr3nueckux (TIaBiIeHUE BOCKA, TasTHUE JIbJA,
pactupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOAbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAaHWE METHOUW MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) sIBJICHUH, HAOI0ICHHE
M ONKCAaHWE TPHU3HAKOB MPOTEKAHUsT XHUMHUYECKMX peakuuid (pas3jioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnoxkenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aWMOJeiicTBHe jxene3a ¢ pactBopoMm comu Mmeaw (II), m3yuenuwe crmocoOoB
pasfeneHus CMecedl: C TOMOIbI0 MarHuTa, (PUIbTpOBaHWE, BBIAPUBAHHUE, TUCTHILISALMS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA T[OBAPEHHON CONMM, HAONIOACHHE W ONHCAHHE
pPEe3yNIbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoOJIeJIei MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 31eMEHT U IPOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B mpupoje, GU3ndecKue 1 XUMHIECKUE CBOMCTBA (PEaKIIMu TOPECHHUS).
Oxcunel. Ilpumenenue xucnopoga. CrmocoObl TONydeHHUs KHUCIOpoJga B Jaboparopud U
IpOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aluIoTpoIiHas MOAM(PHUKAIUS
KHCJIOPO/JIa.

TennoBoir 3(pdekT XUMHUYECKOHW peakluu, TEPMOXMMHYECKHE YypaBHEHHS, JK30- U
SHAOTEPMUYECKHE peakuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bomopon — »smemeHT M mpocroe BemecTBO. HaxokaeHue Bogopoga B MPUPOJE,
duznyeckue 1 XuMUYecKre CBOMCTBA, IPUMEHEHHE, CIIOCOObI ofyueHus. Kuciorsl u comnu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbl. Boja kak pactBoputTenb. PactBopbl. HackimeHHele u
HEHACBIIIEHHBbIE PAacTBOpPbI. PacTBOpUMOCTh BelieCTB B BojJe. MaccoBasi JOJsi BELIECTBA B
pactBope. XuMHUUYECKHE CBOMCTBAa BOAbl. OcHOBaHUs. Poiib pacTBOpPOB B MPUPOAE M B KU3HU
yesnoBeka. KpyroBopoT Boasl B Ipupoje. 3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKa
IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coeauneHuit. Oxcuapl. Kimaccudukanust OKCHIOB:
coyieoOpasyroriue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
okcu0B. DU3nuecKkre U XUMUYECKUE CBOMCTBA OKCHIOB. [loydeHue okCuaos.



OcHoBanms. Krnaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBaHuil. Pu3NYecKHe M XHUMHUYECKHE CBOMCTBA OCHOBaHWH. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3nveckue U XUMHYECKUE
cBoricTBa KUCHOT. Pax akrusHoctu MetaiioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenkiarypa coseil. @u3ndeckre U XUMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXIY KJIACCAMH HEOPTAHMYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeesieHne CoAepKaHusl KUCIopoa B BO3yXe, MONIydeHue, coOupaHue,
pacro3HaBaHHE€ W H3YYE€HHE CBOMCTB KHCIIOpOJa, HAONIOJIEHHE B3aMMOJCWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
oOpa3iiaMd OKCHIOB M ONUCAaHHE WX CBOWCTB, TONydYeHHE, COOMpaHWE, paclo3HaBaHUE U
W3y4eHue CBOMCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYHO HCIIOJIb30BAHKE BHICOMATEPUAIIOB), HAOIIOJEHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Momb, uccinenoBaHUE OCOOECHHOCTEH PACTBOPEHHUs BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTallaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAaHUE OOPa3I[0OB HEOPTAHMYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOJII0/IeHuE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILeJI0Yel, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOWM KHMCIOTHI, KHMCIOT C METAJUIAMU,
peakuuii HEeUTpanu3aluu, TMOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajia IpyruM U3 pacTBOpa COJH, PEIlIeHHE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «Baxkuelue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuonuuecknii 3axoH u Ilepuoanueckassi cucrema xumudeckux sjiementros JI. M.
MenpeineeBa. CtpoeHne aToMOB. XMMHYeCKas CBfA3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBble TOMBITKA KJIACCUPUKALMUU XUMHUYECKUX dyieMeHToB. [loHsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DNeMeHTHI, KOTOpbIe 00pa3ytoT aM(OoTepHbIe OKCUIBI U THIPOKCH/IBI.

Ilepuomnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHros [[. H.
MenneneeBa. KoporkomepuoaHass W JyMHHONEpUOaHAs ¢opmbl [lepuomanyueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX szaep. W3oromsl. OnekTpoHsl. CTpoeHHe
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEpBHIX 20 XUMHUECKUX 31eMeHTOB [leproanyueckoil cucTeMbl
. N. MenpneneeBa. XapakTepuCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJO0KEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAaM U IIEPUOJAM.

3nauenue [lepuogmueckoro 3akona u llepuoguyeckoil CUCTEMbl XUMUUYECKUX 3JIE€MEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIN U TpakJaHKH.

Xumuueckas CBSI3b. KoBanentnas (nonstpHast u HEMOJISIpHAs ) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenb  okucieHusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipoueccs
OKHCJIEHUS U BOCCTAaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCHAA
[IMHKa C pacTBOpaMu KHUCIOT M IEJI0oYeld, MPOBEACHUE OINBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuy pa3iokKeHUsl, COeTUHEHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUU XMMHUHU B § KJIACCEe OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX TIOHATUH, TaKk U TOHSATH,
SBJISIFOLTUXCSI CACTEMHBIMH JIJIs1 OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DaKkT, THUIOTE3a, TEOpHs, 3aKOH,
aHaM3,  CHUHTE3,  KIacCUPUKAlHUsi,  IMEePUOJUYHOCTh,  HAONIONEHUE,  OKCIEPHMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
PaAMOaKTUBHOCTb, MOJIEKYNA, J3JEKTPUUECKUN 3apsijl, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHWHBI, CIUHUIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TOPOJBI, IOJE3HbBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

Ilepuonuueckuii 3akoH. Ilepmoagmyeckass cucrtema XuUMHYecKHX diemeHtoB [, .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalWs, KalbLUg U HUX COEIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMEHTOB B [leproauyueckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEIETKH U BHJA XUMHYECKOU
CBSI3H.

Knaccupukanuss 1 HOMEHKJIATypa HEOPTaHMYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHbIM KJaccaM HEOPraHMYECKHUX COEIMHEHUH, reHeTHdyecKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanns XuMU4YecKUX peakluil Mo pa3nyHbIM MpHU3HAKaM (M0 YHUCIY U COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTeTeHEeH
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTUIO KaTaiuzaTtopa). DK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHEe O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
kartanu3e. Ilonstue o xumuueckom paBHoBecuH. DaKTOpPHI, BIMSIOIMIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENbHON peakunu. CocTaBieHHWE YPaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHMEM METO/1a AIIEKTPOHHOIO OaiaHca.

Teopust PAEKTPOIUTUUECKON TUCCOLMAIMU. DIEKTPOJIUTHI U HEIIEKTPOJIUTHL. KaTHoHBI,
AQHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C pPa3IMYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens aucconuanyu. CHILHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakiun moHHOTO 0OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIIUid MOHHOTO OOMEHa, MOJHBIC U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBAa KUCIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3IEKTPONIUTUYECKON aucconuanui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJENISAMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIEeCTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XMMHYECKOM peakuuu OT BO3AECUCTBHUS Pa3IMYHBIX
(bakTOpoB, UCCIEOBaHHE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUALUN
KHCIJIOT, MIeJoueld u cojied (BO3MOXKHO HCIIONb30BAHME BHJIEO MaTEPHANIOB), MPOBEJCHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX MPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUe
ocajka, BbIFeNIEHHE Tra3a, oOpa3oBaHWE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI



OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (FOpeHue, peakiu pa3IokKeHUs, COEAMHEHUS),
pacro3HaBaHMEe HEOPraHWYECKMX BEIIECTB C TOMOIIbI0 KayeCTBEHHBIX peakUuid Ha HOHBI,
pelIeHNE IKCIIEPUMEHTAIbHBIX 3aau.

HemeTa/uibl 4 MX coeJUHEHHSA

OOmast xapaktepucTuka TrajoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHne M (puU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKME CBOHCTBA Ha IMpUMEpPE XJopa (B3aMMOJECHCTBHE C METalJIaMH, HEMeTallaMH,
niesoyamu).  Xjoposogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, TIOJyYCHHE,
npuMeHeHue. [leicTBre X10pa U XJIOpOBOJOPOa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
U UX HaXO0XJEHHE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYeCKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOICTBa
ceprl. CepoBomopoji, cTpoeHue, (U3UYECKHe M XUMHYEeCKue cBoMcTBAa. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (GU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak TpeACcTaBUTENS Kilacca KHUCIOT W cruernudpuyeckne). XUMHUYECKHE PEaKIlnH,
Jeallue B OCHOBE MPOMBIIIICHHOTO CIoco0a TMOMyd4eHus: cepHoil KuciaoThl. [IpumeneHue
cepHoii kuciaoTel. Coi cepHOM KUCIOTHI, KaUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ coequHeHUH B mpupole. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cperbl
COCIMHEHUSIMU cepbl (KUCIOTHBIE JTOKIU, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCIEHHs. A30T, paclnpocTpaHeHHE B IMpupojae, (U3NYecKue Hu
XUMHUYECKHe CBoicTBa. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3nuecKrue 1 XUMUUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Coiau aMMOHHUS, UX (pU3MUYECKHe U XUMHUYECKIE CBOMCTBA,
npuMeHeHrue. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THAas KHUCIOTa, €€ IMOJNy4YeHHE,
duznyeckue W XUMHUYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHne HUTPATOB M coJied aMMOHMSI B KadeCTBE MHHEPaJbHBIX
ynobpenuit. XuMHUeCKoe 3arps3HEHHE OKPYXKAIOMIeH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOKJIA, 3arps3HEHHE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAUPUKAIII
docopa, puznyeckue u xummuueckue cBorictBa. Oxcun docdopa (V) u pocdopnas xucnora,
bu3nYecKkue W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrtepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTENIEHH OKUCIEHH. YTIepo/], alFIOTPONHbIE MOAU(UKAILIUK, PACIPOCTPAHEHUE B
npupoje, Guzndeckue 1 XuMUIecKue cBoicTBa. Ancopoums. KpyroBopor yriepoaa B mpupoze.
Oxcunpl yraepona, ux (GpU3N4ecKue U XMMUYECKHE CBOMCTBA, IEHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIydeHUE W MPUMEHEHHE. JKOJOTUUECKHE MPOoOIeMBbl, CBsI3aHHBIe ¢ okcuaoM yriepoaa (IV),
THIIOTe3a III00aJbHOr0 MOTEINICHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kucinora u eé
coiu, UX (U3MYecKMe M XHUMHUYECKHE CBOICTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakiust Ha  KapOoHar-moHbl. Mcmonb3oBanume  kapOoHaToB B OBITY, MeEIMIIMHE,
MPOMBIIIIEHHOCTH U CEJILCKOM XO035UCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BEILIECTBAX KaK O COCAMHEHHSX YIepoja
(MeTaH, JTaH, OSTWJEH, alETWICH, STaHOJ, TIJHUIEPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKH YTJIIEBOJAOPOAOB (yroib, MPUPOAHBIA ra3, He(pTh), MPOAYKTHI HX MepepadOTKH
(OeH3uH), UX POJb B OBITY ¥ MPOMBIIUICHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oenkax, yrieBoJaXx — M HMX pOJM B KU3HH YeJOBeKa. MarepHaabHOE €IHMHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHII.

Kpemunii, ero ¢usnueckne M XHWMHUYECKHE CBOMCTBA, MOJNyYEHHE U TPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpencrtaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHUEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xeie300eToH. I[Ipobmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHrue o0paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxaromue (u3NuecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIMHEHUI (BO3MOXKHO
UCIIOJIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C OOpa3laMH XJIOpUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHaNioB), HAOMIOJeHNe Tmpolecca OOyrmuBaHUS — caxapa TOI  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYECHUE XUMUUYECKUX CBOMCTB Pa30aBICHHOW CEpPHOMU
KHCIIOTHI, TIPOBEJCHUE KAa4YeCTBEHHOUN peaknuu Ha cyib(paT-HOH W HaONIoJeHuEe TMpH3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHCHUU
(BO3MO’KHO MCIIOJIb30BaHKME BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YA0OpeHHUIA,
MoJlyueHue, coOupaHue, pacro3HaBaHWE M H3Y4YEHHE CBOMCTB aMMHakKa, IpPOBEICHUE
KAueCTBCHHBIX peaKknuid Ha HWOH aMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB WX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUEOMATEPUATIOB), M3YYEHHE MOJENIed KPUCTAUIMYECKHX PEelETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aiCOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyuyeHUE, cOOUpaHue, pacro3HaBaHue
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO rasza, IpOBEJCHHE KAaueCTBEHHBIX peakiuil Ha kapOoHAT u
CWJIIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHHE C NPOAyKIUEH
CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxkHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajiibl M X COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHUMHYECKHX OJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepronnueckoit cucteMe xumuueckux snemMeHToB 1. . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBs3b M METAUIMYECKas KpUCTAJUIMYecKas
peuméTKa. DJNEKTPOXUMUUYECKUN psa HampsbKeHW MeTtauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTayioB. OOmue crnocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METALIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIutaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH.

[llenounbie MeTasuibl: TTookeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJICHHE B npupoae. PU3nyecKue U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBl MarHuil W Kajdblui: mosnokeHue B Ilepuognueckoit
cucreme xuMuueckux aemeHToB [[. M. MeHpneneeBa, CTpoeHME HMX aTOMOB, HAXOXICHHUE B
npupojae. OU3NyeCKue U XMMUYECKHE CBOMCTBA MarHus M Kalblus. BaxkHelnme coearuHeHus
KanmbIus (OKCHUI, TUIPOKCU, cOJin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTPAHECHHUS.

AnmoMuHui: nonoxkeHue B Ilepumogmueckoil cucteme Xumuuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKWCTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCHIA U THJIPOKCH/Ia aTFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoir cucreme xumuueckux osnementoB J[. W.
MeHnneneeBa, CTpOeHHUE aTOMa, HaxoAeHUEe B mpupojae. Ouzndeckue 1 XuMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u conu skenesa (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuii IxKcnepumenm:

O3HAKOMJICHHE C o00pa3lamMl METauIoB M CIUIaBOB, MX (DU3MUECKUMH CBONCTBaMH,
U3YYCHHUE PE3YJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIH30BAaHHE BHUACOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCHJIA KAJIBIUs M HATPHUS C BOJOH (BO3MOKHO HCITOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IMpOIECCAa TOPEHHs JKele3a B



Kucopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajablUs, aTIOMUHMS, IMHKa, kene3a (II) u xenesa
(III), memgm (II), HaGmroIeHNE W OMKCAHKE MPOIIECCOB OKpAITMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJusl U Kanblysg (BO3MOXHO HCIIOJNb30BaHHE BUIEOMATEPUAJIOB), UCCIeT0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia aTFOMUHUS ¥ THIPOKCH/IA [IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33724 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuansl B TOBCEJHEBHOM JKM3HU YellOBEKa. bezonmacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomp Npu XUMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XYMUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH cpe/bl (TpeelibHas OMyCTUMasi KOHIICHTPAIHs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAJIBI).

Mesicnpeomemmuuie ceasu

Peanuzanust MeXnpeaAMETHBIX CBA3€H MpU U3yUYE€HUU XMUMHHU B 9 Kjacce OCYIIEeCTBISETCS
4yepe3 UCIHOJIB30BaHWE KaK OOIMIMX €CTeCTBEHHO-HAYYHBIX TIOHATHUH, TakKk U TOHSTHH,
SBJISIOIINXCSI CHCTEMHBIMHU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpPHS,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalus,  MEPUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHSI, MATEPUAITHI.

®uznka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
pPaAMOAaKTUBHOCTh, MOJICKYJa, OJIIEKTPUYECKUN 3apsl, TMPOBOJHUKU, IOITYIMPOBOJIHHKH,
TUAIIEKTPUKH, (POTO3TIEMEHT, BEIIEeCTBO, TeNO, 00BbEM, arperaTHoOe COCTOSTHME BEIIecTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAIIMYECKAss pEmETKa, CIUIaBbl, (U3UYECKHe BEIUYHHEI,
€MHUIIBI U3MEPEHUsI, KOCMUYECKOe MPOCTPAHCTBO, MJIaHEThI, 3BE3/1bl, COMHIIE.

Buonorus: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YHIOOpPEHHMS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJIBI, IOJIE3HBIC
HCKOMaeMble, TOIUTMBO, BOJHbIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yNbTaThl OCBOCHUSI TPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUS
JIOCTUTAIOTCS B X0JIe 00OYUCHHsI XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCHUMCKUMH  COITMOKYJIBTYPHBIMH W  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MPAaBHJIAMHA U HOPMAMH TOBEACHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLUATTN3AIINHI 00 yJarOIINXCS.

JIMYHOCTHBIE PE3yJbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOICTBOBATHCS
CHUCTEMOH TIO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALIMA M PACHIMPEHHE OIbITa JESITEIIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpuoTHYeCKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJICNI0, TOHUMAHUS 3HAYEHUS XWMHUUYECKOW HAyKH B JKM3HHU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpPMAIUEH O MEepeOBhIX TOCTHKEHUSX U OTKPBITHIX
MHPOBOM M OTEUYECTBEHHOM XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE
MUpa U 00IIeCcTBa;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:



NpPEICTaBICHNUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOILICHHHA B
KOJUJIEKTHBE, KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOH,
y4eOHOMCCIIeI0BATENbCKONW, TBOPUECKOW U JAPYIMX BHAAX JEATENBbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW NIEATEIHHOCTH MPHU BHIIOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 33/1a4,
BBIMOJIHEHUH XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOMOHUMAHHUIO M B3aUMOIIOMOILM B IMpOLecCe 3TON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBEJEHUE W TOCTYNKHU CBOMX TOBApUIIEd C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MTOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  NPEICTABICHHUS O  BEIIECTBE M  XHUMHUYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTABJIAIOLINE OCHOBY IS
NOHMMAaHUA  CYHNIHOCTM HAy4yHOW KapTHHBl MHpa, [PEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOABI, B3aUMOCBA3SX UEJIOBEKa C MPHUPOJHON CPeloid, O poiH
XUMUH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

[IO3HABATEJIbHbIE MOTHBBI, HAlpaBICHHbIE Ha IMOJyYCeHHE HOBBIX 3HAHUN IO XUMHH,
HeoOXoauMble Il OOBSCHEHUs HaONI0JaeMbIX MPOLECCOB M SIBJICHUM, IO3HABATEIbHOM,
UH(POPMALMOHHON M YNTATEIbCKON KYJIBTYpHI, B TOM YHCIJIE HaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMHU CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M MO3HAHWIO, JI0O03HATEIHbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHONW M UCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHEHIIEM;

4) popMupoOBaHUSA KYJIBTYPHI 310POBbS:

OCO3HAHME IEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKW3HM, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
MPUBBIYEK (YMOTpEOJEHUs aJKOTojsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOIEHUS
npaBuil 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TpynoBOro BoCIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuii U TpyAa pa3InyHOro poja, yBaXeHHe K
TPyAy ¥ pe3ylbTaTaM TPYJIOBOH JEATENbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHHS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOp WHIUBUIYaJbHOW TPAEKTOPUU
IPOJOJDKEHUS 00pa30BaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONU NEITEIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTD aIalITUPOBATHCA B PO EeCCHOHATIBHOI cperie;

6) IKOJI0OrM4ecKOro BOCIMTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (HU3HMUECKOMY M IICUXHUYECKOMY 37I0pPOBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUiI O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYAIUX, YIPOXKAIOIIMX 30POBBIO M KU3HU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, JJs pEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPENOH, IS ITOBBILLIECHHS YPOBHS dKOJIOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATFHOTO XapaKTepa SKOJOTHYECKHX MPOoOJIeM U MyTel MX pelieHus
IOCPEICTBOM METOJ0B XMMHUH, 3KOJIOTMYECKOTO MBIIIICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAyUYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUNoTe3a, (akt, cucrema,
MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN M3 ATHX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O



[[EJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHBEpCaJbHbIC yueOHbIE NelcTBUS (TO3HABaTelbHEIC,
KOMMYHHUKATHBHbIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHUIO YIeOHOH 1eATeThHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3zoBble Jloruyeckue 1ecTBUA:

YMEHMsI HCIHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHHUS TPU OCBOCHHUU 3HAHHI:
pacKpbIBaTh CMBICT XUMHYECKHX TMOHATUH (BBIIEISATH WX XapaKTepHbIC TMPU3HAKH,
yCTaHaBIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSTHUSIMHU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAHUS W KPUTEPHH JUIS KIACCU(PUKALUU
XUMHYECKHX BEIIECTB U XMMHUECKUX peaklui, yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHbIE CBSI3U
MEXy 00BEKTaMU U3YUCHHUS, CTPOUTH JTOTHUECKHUE PACCYX ACHUS (MHIYKTHUBHBIC, ICTYKTUBHEIC,
10 aHAJIOTHH), eNIaTh BHIBOBI U 3aKIIOUEHUS;

yYMEHUE MPUMEHATH B MPOLECCE MO3HAHUS MOHATUS (IIPEAMETHBIE U METANPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, NpeoOpa3oBBIBATH MIMPOKO
MPUMEHSEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xumMuueckass ¢GopMylia UM ypaBHEHHE XUMHYECKOW peakuuh — TMpU pelIeHuu YydeOHO-
MO3HABATENBHBIX 33/7a4, C Y4YETOM OTHX MOJEIbHBIX MPEICTABICHUA BBIABISATH U
XapaKTepu30BaTh CYIIECTBEHHBbIE MPU3HAKH H3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEILECTB U
XUMHUYECKHX PEaKINi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBSI3U U
MPOTUBOPEYUS B U3y4aeMbIX IPOIECCaX U SBJICHUSIX.

ba3zoBble ucciienoBareJbCcKue 1eMCTBUSA:

YMEHHME HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHl B KaueCcTBE MHCTPYMEHTA IO3HaHUA, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

MPUOOPETEHUE OMBITa TO IJIAHUPOBAHUIO, OPTaHHW3AIMU U TPOBEICHUIO YUEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJBI MO pe3yJlbTaTaM IMPOBEIEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nnpopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIHIO PA3IUYHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOJIYIaEMYIO U3 Pa3HBIX UICTOYHUKOB (HAYYHO-TIOMYJSIPHAS TUTEpATypa
XUMHYECKOTO COJIEpP)KaHMsI, CIIpaBOYHBbIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHUYECKU
OIICHUBATH MMPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(DOPMALIHIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPH MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTIPeNIeIEHHOTO THUIIA, MPUOOPETEHHE OMbITa B OOJACTH HCIOJb30BaHHS WH(OOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeACcTaBlIEeHUs
uH(pOpMAllMM W WJUTIOCTPUPOBATH pEIIaeMble 33/1a4ydl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpa UKk U UX KOMOUHAITUSMH,

YMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B MpOIECCe y4eOHOW M HCCIEA0BATEIHCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIMSHUU MPOMBIIIIIEHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCOpTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJHON CPELBI.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe N1eiiCTBUSA:

yMEHUsl 3aJlaBaTb BOMNPOCHl (B XOJe Avaliora W (WiM) JOUCKYCCUU) TO CYIIECTBY
oOcyxgaemMoll Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHHUsI IPEACTABIIATh MOJyYE€HHbIE PE3YJIbTAaThl T03HABATEILHON JESTEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHOW pabOTHI MO HCCIAEAOBAHHIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);



YMEHUSl y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
HCCJIEIOBATEIbCKOM N1eATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX NpoOJieM Ha OCHOBE yuéra
00X WHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAHHALIUS COBMECTHBIX ACHCTBHIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON PabOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJibHble YUeOHbIE 1eiiCTBHS:

YMEHHE CAMOCTOSATEIBLHO OMPENENSITh IeNU JACSITeIbHOCTH, MIIAaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
HanOonee dS(QQexkTuBHBIE CMOCOOBI peumleHHs Y4eOHBIX M I03HABaTEJIbHBIX 33724,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIH alIrOpuTM IEHCTBUN MpuU
BBITIOJTHEHUH 33JaHUil C Y4ETOM TMOJYYCHHs] HOBBIX 3HAHMA 00 H3ydyaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUAX, OIIECHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yJbTaTa 3asBJICHHON LENH,
YMEHHE UCIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MPEAJIaraeMble B YCIIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3VYJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yNbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOW paboyell TpOrpaMMoOM, BBIJEISIIOT: OCBOCHHBIC
oOydJalomuMUCs HaydHbIE 3HAHUS, YMEHHS M CIOOCOOBI JelcTBUM, crenuduueckue s
npeaMeTHo oOnacTu «XHUMHS», BUIBI ACSITENBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYaIIHIX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YJAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHITHI: aTOM, MOJIEKYJa, XUMUYECKUIl AJIEMEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOpPOJHAsA M HEOJAHOPOAHAs), BAJIEHTHOCTD,
OTHOCUTEIIbHAsT aTOMHAas M MOJEKYJspHAas Macca, KOJIUYECTBO BEIIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas JOJIsi XMMHUYECKOro 3JeMEHTa B COEIWHEHUHU, MOJSPHBIM 00bEM, OKCHJ,
KHCIIOTa, OCHOBaHWE, COJIb, OJIIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCICHUS, XHMHUYECKas
peakuus, KiaccUPUKAIUs peaklUuid: peakuu COeIWHEHHUs, PeaKIHUU pPA3JI0KEeHHs, pPeaKiuu
3aMeIIeHus], peaKMd 0OMeHa, 3K30- M SHJO0TEPMUUYECKHE PEaKIuH, TETJI0BOH AP PeKT peakuuu,
AP0 aToMa, DJIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTallb, paglyCc aToMa, XUMUYECKas CBS3b,
MOJISIpHAsl U HEMOJSpHAs KOBaJCHTHAs CBs3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jisl BellecTBa (MPOLeHTHAs! KOHIICHTPAIHs) B paCTBOPE;

WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATUN U IPUMEHSITh 3TU MOHATHS TIPU
OIMCAHUU BEIIECTB U UX MPEBPAILLCHUI;

UCIIONIb30BAaTh XMMHYECKYI0 CHMBOJUKY JHJIsi COCTaBIeHHS (GOpMYyN BEHIECTB U ypaBHEHUH
XAMHYECKHUX PEaKIUii;

OTIpeeNiATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJAMHEHUSX, CTENEHb OKHCIIEHUS
9JIEMEHTOB B OMHApHBIX COEIUWHEHUSX, MPUHAIJICKHOCTh BELIECTB K ONpeAeIEHHOMY KIaccy
coenuHEeHUH Mo (GopMyiaM, BUJ XUMHUECKOH CBsI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHMYECKHUX
COETMHEHUSIX;

packpbiBath cMbici Ilepuoandeckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATH IIOHUMAaHUE
NEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XHMHYECKHX OJJIEMEHTOB OT HX IIOJIOKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHUS MACChl BEILIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYCHHsI, 3aKOHA ABOTaJIpo;

ONMKCHIBaTh M XapakTepu3oBaTh TabmuuyHyro ¢opMy Ileprognueckoil cCHUCTEMbl XUMHYECKHX
3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpynna (A-rpynma)» u «mmodounas noarpynmna (b-
rpymma)», Majbie U OOJBIIHE MePUOIbI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIE UMEIOTCS B Ta0JIHIIe
«Ilepuognueckas cucrema xumudeckux osieMeHToB [[. M. MengaeneeBa» ¢ 4YHCIOBBIMH
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij sijpa, oOiiee
YHCIIO 3JIEKTPOHOB M pacHpeieieHe UX M0 3JEKTPOHHBIM CII0SM);



KJIaccu(UIUpOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUUYECKHE PEaKINH
(IO YMCITY ¥ COCTAaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD PEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIUYHBIX KJIACCOB,
NOATBEP)KJasl ONMCAaHME INpPUMEpPaMHM  MOJEKYJSPHBIX  yYpAaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIUii;
IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHHsI XUMUYECKUX MTPEBPALEHUI B PA3JIMYHbBIX YCIOBUSAX;
BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO IOJIO
XUMHYECKOTO 3JIeMEHTa Mo (opMysie COCTUHEHUS, MacCOBYIO IOJIO BEIECTBAa B PacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;
MPUMEHSTh OCHOBHBIE ONEpallii MBICIUTEIbLHON AESITETbHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHHE,
0000111eHIe, CUCTEeMATU3alNIO0, KIACCU(PUKALIMIO, BISIBICHUE MPUUYUHHO-CIEACTBEHHBIX CBS3eH
— I M3Y4YEHHUs CBOMCTB BEIECTB M XMMUYECKUX PEAKLUM, €CTECTBEHHO-HAyYHBIE METO]IbI
MO3HAHUSI — HaONIoJeHue, UW3MEpeHHe, MOJEIUPOBaHUE, OHKCIEPUMEHT (pealibHblil U
MBICJICHHBIN );
CJIeI0BaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOHW MOCYAON U 1a00paTOpHBIM 00OPYIOBaHHUEM, a
TaK)Ke MpaBUiIaM OOpAIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMHU 11O BBHITOJHEHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHHI0 M COOMpaHMIO Tra3000pa3HBbIX BEIIECTB
(BomopoJila W KHCJIOpOJa), MPUTOTOBJIICHHIO PACTBOPOB C OMPENENEHHON MacCOBOW JoJiei
pacTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATh M IPOBOAUTH XMMHMUYECKHE DJKCIEPHUMEHTHI 110
pacro3HaBaHUIO pAcTBOPOB IMIeJOYed M KHUCIOT C TOMOIIBI0 HWHAUKATOPOB (JIAKMYC,
denondranent, METUIOPAHXK U APYTHE).

K konny oOydeHus B 9 kijacce MpeaMETHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YJAIOLINXCS YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHHA: XUMUYECKUH AJIE€MEHT, aTOM, MOJIeKyJa,
WMOH, KAaTHOH, aHHWOH, TIPOCTOE  BEIIECTBO,  CJIOKHOE  BEUIECTBO,  BAJIEHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIECHMS, XMMHMUYECKas peakuus, XUMUYECKas CBs3b,
TEII0BOM 3P EeKT peakiuu, MOJb, MOJISIPHBIH 00bEM, PacTBOP, AIEKTPOIUTHI, HEITEKTPOIUTHI,
AIIEKTPOIUTUYECKAsT JHCCOIMALUSA, DPEAKUUd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, oOpaTHMble U HEOOpaTUMblEe pEeaKUWH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKUCIEHME U BOCCTAaHOBJIEHHUE, aAJIOTPOIMS,
aM(pOTepHOCTb, XUMHUYECKasl CBS3b (KOBAJIEHTHAs, NOHHAs, METAJTIMYEcKasi), KpUCTaJUInyecKas
pemérka, KOppO3Us METaJIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuu, MpPeAesIbHO
nonyctumas konueHtpanus [1JIK BemecTna;
WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUECKUX NOHATUN U IPUMEHSTH 3TU MOHATHS TIPU
OIMCAHUU BEUIECTB U UX MPEBPAILLECHUI;
UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ul COCTaBJICHUS (OPMYN BEIIECTB M YpaBHEHHM
XAMHYECKHUX PEaKIUii;
OTpeeNATh BAJIEHTHOCTh M CTEMEHb OKHUCICHHUS XHUMUYECKHUX OJJIEMEHTOB B COCIUHEHHSIX
Pa3IUYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OMPENEIEHHOMY KIJACCy COEIMHEHUN IO
dopmynaM, BUJ XMMUUYECKON CBS3H (KOBaJEHTHAs, HMOHHAsI, METAJNINYECKasi) B HEOPTraHUYECKHX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (opmyre, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;
packpeiBaTh cmbici [lepronnueckoro 3akona J[. M. MeHneneeBa W JE€MOHCTPUPOBATH €r0
MOHMMAaHUE: ONMCHIBaTh M XapaKTepu3oBaTh TalbnauuHyro ¢opmy Ilepronudeckoil cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pa3indyaTh MOHATUS «TJIaBHAs MOArpymnmna (A-rpymnmna)» u «noOodHas
noarpynma (b-rpynmna)», manpie u OOJBIIME TMEPHOJBI, COOTHOCUTh 00O03HAYEHUS, KOTOPHIC
UMEIOTCS B TMEPHOAMYECKONW TaONHIle, C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apdll sapa, o0lee Ynciao 3JIEKTPOHOB U paclpeesieHne uxX
IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB



U UX COCIUHEHHI B Mpelenax MajblX NMEPUOJOB U TIIaBHBIX MOJATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIACCU(PUITUPOBATh XUMHUECKUE SJIEMEHTHI, HEOPTaHUYECKIE BEIIECTBA, XUMHUECKHE PEaKIuu
(Mo 4YmCIly W COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3 dexTy, Mo
U3MEHEHUIO CTENIEHEeH OKUCIICHHSI XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME M CIEIU(PUISCKHEC XUMHUYECKUE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEILECTB, MOATBEPXKAas ONMHCAHUE MTPUMEPaMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHUS ANEKTPOIUTUYECKON TMCCOLMALIMU KUCIIOT, IIeJIoUel U CoJied, TOJTHbIE U
COKpaIlEHHBIE YpaBHEHHs PeaKIil HOHHOTO OOMEHa, YpaBHEHHs peakiuil, OITBEPKIAI0LIINX
CYIIIECTBOBaHME TEHETHUECKOM CBSI3U MEXK/IY BEIIECTBAMHU PA3IMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPECTBOM COCTaBICHHUS
3IEKTPOHHOTO OanaHca 3TUX PeaKIHii;

MPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOEHHS, BOZMOKHOCTH MPOTEKAHUS
XUMHUYECKHUX TIPEBPAIICHUI B PA3IMYHBIX YCIOBHSIX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO IOJIO
XUMHYECKOTO 3JIeMEHTa Mo (opMysie COCTUHEHUS, MAacCOBYIO IOJIO BEIECTBAa B PacTBOpE,
IIPOBOJUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

coOro1aTh TIpaBUiIa MOJIb30BAHUS XUMHYECKOW TOCYI0M M J1TaOOpaTOpPHBIM O0OpYAOBaHUEM, a
Tak)Ke MpaBuia OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU MO BBITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIMNBITOB MO IMOJYYEHHIO U COOMpPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ra3a);

IPOBOAMTH PEAKIMHM, TMOJITBEPXKIAIOUINE KAueCTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOpUI-, OpomMua-, Moaua-, kKapOoHat-, docdar-, cuiImkar-,
cynbhar-, TUAPOKCUA-MUOHBI, KATHOHBI aMMOHHS ¥  HOHB HM3YYCHHBIX  METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OTEPAIllU MBICITUTEIBHON JACITETbHOCTA — aHAJIU3 U CHHTE3, CPAaBHEHHE,
0000111eHIe, CUCTEMAaTU3alMI0, BBISBICHUE NMPUYUMHHO-CIEACTBEHHBIX CBSI3EH — IS M3ydeHUs
CBOMCTB BEUIECTB W XHWMHUYECKUX PEAKIUil, €CTeCTBEHHO-HAYYHbIE METOJAbI MO3HAHUS —
HaOII0IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (pealbHbIA U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHE

8 KJIACC
KoandecTBO yacoB
Kon  Ilpa DJIEKTPOHHBIE
Ne ' HammeHoBaHme pa3jieioB M TeM Tpo  KTH (undposbie)
/0 MporpamMmbl Bceero JbH | Heck o0pa3oBaTe/ibHbIE
ple | He
ecypchl
pad  pado PeCyP
OThbl  ThbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
X — Bax a
1.1 eclil\edfTio:«xH];?mI;a; r??mtiecxoﬁ 8 2 bubmorexa LIOK
’ P https://m.edsoo.ru/7f41837¢
JCATCIIBHOCTHU YCJIIOBCKA
bubmuorexa [JOK
1.2 | BemrecTBa 1 XUMHUYECKHE PEAKITNH 27 1
m peaxi https://m.edsoo.ru/7f41837c¢
Htoro no pasneny 35

Paznen 2. BaxHeillune nmpeacTaBuTeJ Il HEOPraHMYeCKUX BelleCTB

bu6mmoreka [IOK
2.1 | Bo3ayx. Kucnopona. [Tonsarue 06 okcuaax 10 https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
2.2 Bopopoa. [lonsaTue o Kucnorax u cousx 9 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3  Bopga. PactBopsl. [ToHsTHE 00 OCHOBaHMSIX 7 1 1 https://m.edsoo.ru/741837c
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 16 1 1 bubmmoreka [JOK
’ COEIMHEHUN https://m.edsoo.ru/71f41837¢
Uroro no pasneny 42

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuoagnueckas cucrema xumnieckux dJjiementon . U.
MenpeneeBa. CtpoeHue aToM0oB. XUMHYeCKasi CBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[lepuonnueckuii 3akoH u [leproanueckas

bu6mmoreka [IOK

3.1 cucrema xumuyeckux snementoB /1. U. 13 https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
39 Xumudeckas cBsa3b. OKHUCIUTENbHO- 12 ) bu6mmoreka [IOK
"~ | BOCCTaHOBHTEJbHbIE PEAKIIIH https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
Hroro no pasaery 25 https://m.edsoo.ru/7t41837¢
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 5 5
I[TPOT'PAMME
9 KUIIACC
KojnuecTBo 4acoB | DjieKTPOHHbIE
Ne ' HammeHoBaHme pa3/ieioB M TeM Kon IlIpak (uudposbie)
n/m  MporpamMmel Bcero Tpo THuec OOpa3oBaTejbHBIE
JbH  KHe pecypchl
ple  pador
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pad

bl

OThbI
Pa3nen 1. BemecTBO U XUMHYECKHE PeaKIIUA
11 [ToBTrOpenue u yriybOiaeHne 3HaHUHI 5 1 Bu6muotexa [JOK
OCHOBHBIX pa3JIeoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuotexa [JOK
| peakumii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALIMS. ] | Bu6muotexa [JOK
XHUMHYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pa3zgen 2. HemeTa/sIbl M HX COeTUHEHU S
21 OO6mras XxapakTepuCcTUKa XUMHIECKUX 4 bubmuotexa [JOK
aneMeHTOB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
22 mewenton Vianpynm. Copancé |6 Bubmiorera LIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
23 Smewenton VArpymies. Asor. focop s 7 ubmnoresa LIOK
R — ’ https://m.edsoo.ru/7f41a636
24 smewenton Wanpynme Yrseporn | 8 |1 ubmorera LIOK
KpeMHT 1 FX COSUHEHI https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3znen 3. MeTaJuibl M HX COeIMHEHUS
. Bubmunorexa IIOK
3.1  OOmme cBOHCTBA METAIIOB 4 https://m.edscli).ru/7f41a636
3.2 | Baxxgeiimue MeTaluIbl 1 UX COEIUHEHUSA 16 1 }]?ES;I:I;I/(;:.GeIi(I)loC.)rEN 412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeiaa
41 BeniectBa 1 maTepuansl B KU3HU 3 but6mmoreka [IOK
YeloBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHoe Bpemst 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63 4

ITPOTPAMME
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INIOYPOYHOE IIJTIAHUPOBAHUE

8 KJIACC
KoJsun4yecTBo 4acos
Kon Ilpa
. TPOJ KTH Nara 3geKTp0HHBIe uu(poBbIe
I/ lema ypoka bHBI YeCK oOpa3oBaTe/ibHbIE
Bcero o e H3YYeHH S pecypeb
pado pabo
Thl  ThI
IIpenmer xumuu. Ponp
= XI/II)MI/II/I B )KU3HH YEJIOBEKA. ! bubanorexa [IOK
https://m.edsoo.ru/ff0d210c
2. | Tena u BemiecTBa 1
3 ITonsatue o MeTomax 1
" | IO3HAHMS B XUMHH bubmmnoreka [JOK
[MousiTHE O METOIAX | https://m.edsoo.ru/ff0d227¢e
4. TO3HAHUS B XUMUHU
[IpakTuueckas padota Ne 1
5 22?0?5315365 TIT)IEéMH 1 bubmorexa HOK
' https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM
6. | Uuctele BelecTBa U CMECH. 1 BuGmorexa LOK
7. CHOCOU6H pasienCHI 1 https://m.edsoo.ru/ff0d26ca
cMmecei
[IpakTrueckas padora No 2
3 «Paznenenue cmeceit (Ha 1 bubmmoreka [JOK
" | mpuMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
MOBApPEHHOM COJIN )»
9 ATOMBI 1 MOJIEKYJIBI 1 buGmorexa [IOK
' https://m.edsoo.ru/ff0d2a6¢
10. XUMHUYECKUE DIEMEHTHI. 1 Butmorexa LOK
11. 3Haku (CHMBOITHI) 1 https://m.edsoo.ru/ff0d2be8
XUMHUYECKHX IJICMEHTOB
12 [IpocTeie 1 cnoxHbIE 1 bubmmoreka [IOK
" | BelecTsa https://m.edsoo.ru/ff0d2a6¢
13 ATOMHO-MOJIEKYJISIPHOE 1 bubmuorexa [JOK
" ydeHue https://m.edsoo.ru/ff0d2d50
| S oo soems | BuGorera LOK
' ) https://m.edsoo.ru/ff0d2eae
dbopmyna.
15, BanenTHOCTh aTOMOB |
XUMHUYECKHUX JIEMEHTOB
16. BanentHocTh aTOMOB 1
XUMHUYECKHX IJICMEHTOB
17. OtHOCHTeNIbHAs aTOMHAs 1 bu6mmoreka [IOK
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macca.

18.

OtHocHuTenbHasg
MOJIEKYJIIpHas Macca

https://m.edsoo.ru/ff0d323¢

19.

MaccoBas nong
XUMHYECKOT0O JJIEMEHTA B
COCINHCHUHA

20.

MaccoBasg nong
XUMHUYECKOTO JJIEMEHTA B
COCINHCHUHA

bubmuorexa [JOK
https://m.edsoo.ru/ff0d350¢

21.

KomnuectBo BemecTBa.
Monb. MonsipHast macca

22.

KomnuectBo BemecTBa.
Monb. MonsipHast macca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

23.

dusnyeckre 1 XUMHYECKHE
SABIICHUS. XUMUYECKas
peaxkuus

24,

dusnyeckre 1 XUMHYECKHE
SABJIICHUS. XUMUYECKas
peaxkuus

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

25.

[Ipu3Haku u ycioBus
MMPOTCKAHUA XUMHUYCCKUX
peaxkuuit

26.

[Ipu3Haku u yclioBus
MMPOTCKAHUA XUMHUYCCKUX
peaxkuuit

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

27.

3aKOH COXpaHEHHS MacChl
BELIECTB.

28.

XUMHUYECKUE YpaBHEHUS

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

29.

Brruncnenus KOJIHNYECCTBA,
Macchl BEUIeCTBa 10
YpaBHCHUAM XUMHWYCCKUX
peaxkuuit

30.

Brruucnenus konudecrTna,
MaccChl BEIIECTBA 110
YPaBHEHUSAM XUMHUUYECKUX
peaKuuit

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708

31.

Knaccudukanus
XUMHYECKUX peaKui
(coenuHEeHMSI, Pa3I0KEHHUS,
3aMeIeHusI, 0OMEHa)

32.

Knaccudukamms
XAMHYECKHUX peaKui
(coemnHeHwUs1, pa3IoKeHUS,
3aMeleHus, oOMeHa)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3{34

33.

M. B. JIomoHOCOB —
Y4EHBIN-DHIUKIIONIEUCT.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4
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34.

O0001eHue n
cUCTeMaTHu3anus 3HaHUN

35.

KontponsHas padora Nel mo
TeMe «BemecTBa u
XUMHUYECKHE PEAKLIUN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

36.

Bo3ayx — cmech ra3os.
Cocras Bo3ayxa. Kucnopon
— 3JIEMEHT U MPOCTOE
BEIIECTBO.

37.

O30H

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

38.

Du3nyecKue 1 XUMHYECKHE
CBOICTBA KUCJIOpOJa
(peakuuu OKUCIICHHS,
TOpeHue).

39.

TTonsaTue 00 oxcugax

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

40.

CniocoObI ToTydeHus
KHCJIOPO/ia B J1aOOPaTOpUH U
IPOMBIIIIJIEHHOCTH.
[IpuMeHeHue kucnopona

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

41.

TemnoBoit a3 ekt
XHMHYECKON peaKiuu,
IIOHATHE O
TEPMOXHUMHIECKOM
YpaBHEHUH, HK30- U
SHJIOTEPMHUUECKUX PEAKIIHIX

42.

TennoBoii 3 dexr
XAMHYECKON PEAKIIUH,
TIOHATHE O
TEPMOXUMHUYECKOM
ypaBHEHUH, FK30- U
SHJOTEPMHUUYECKUX PEAKIIMIX

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

43.

TornuBo (HedTh, yroiab u
MeTaH). 3arpsi3HeHHe
BO3/1yXa, CIIOCOOBI €r0
IpeI0TBPAILICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4cda

44,

[TpakTuueckas padota Ne 3
1o reme «llonyuyenue u
cobupaHue KUCIOpo/a,
U3YYEHHE ETO CBOWCTB)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

45.

O00011eHNEe 3HAHUHT 10 TEME
«Kucnopon»

46.

Bonopon — asieMeHT 1
IIPOCTOE BELIECTBO.
Haxoxnenue B mpuponae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

47.

Ddusuyeckrue 1 XUMUYECKHE
CBOICTBa BOJIOPO/IA.
[IpumeHeHnue Bogopoaa

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

48. lloHsATHE O KUCIOTaX U COJIAX https://m.edsoo.ru/f0d50d2
49 CriocoObI oTy4eHus bubmmoreka [JOK
" BOAOpOJA B TAOOpaTOPHH https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota No 4
5 | TlOTeme «ITonyuenune n bubmmoreka [IOK
" cobupaHue BoJaOpoOaa, https://m.edsoo.ru/ff0d4{42
W3yYEHHE ETO CBOWCTB)
51 MonsipHblii 00BEM T'a30B. bubmmoreka [IOK
" 3akoH ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA ra3a Bubmorexa [IOK
>2. | TO €T0 H3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU
00BEMY
Boruucienus 00bEMOB ra3oB
53 | 110 YPaBHEHMIO PEakiuy Ha bubmuorexa [JOK
" OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHONIEHUI ra30B
54 O00011eHNEe 3HAHUHT 10 TEME
" | «Bomopon»
55 ®dusznvecKkue U XUMUYECKUE bubmuorexa [JOK
" | cBOIiCTBA BOJIBI https://m.edsoo.ru/ff0d587a
56 CocraB ocHoBanui. IlonsTue bu6mmoreka [IOK
" 00 mHAMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
57. Haceklenueie u
HEHACBHIIIICHHBIE PACTBOPHI. Eggiﬁ’;iﬁiﬂlj J0dSb40
53, MaccoBas noiist BelecTBa B
pacTBope
[IpakTuueckas padora Ne 5
o TeMe «lIpuroroBnenue Bubmorexa [TOK
9. P acTBOpos © oTp CACIISHHOH https://m.edsoo.ru/ff0d5Seba
MaccoBOU aoJei
pacTBOPEHHOTO BEILIECTBA»
O06o01IeHre 3HaHUH 110 TeMe
60.
«Bopa. PactBopbi»
KonTtponbnas pabora Ne2 mo Bubmorexa [IOK
61. | Teme «Kucnopoa. Bonopox. https://m.edsoo.ru/ff0d6342
Boma»
OKCHUJBI: COCTaB, Buborexa [IOK
62.  xnaccuduiais, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydyeHue nu XuMHYECKUE
63 CBOWCTBA KMCJIOTHBIX, bubmmoreka [JOK

OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d5708
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[Tomy4yeHnue u XuMUYECKHE
CBOMCTBA KHCJIOTHBIX,

bubmuorexa [JOK

64. OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoOBaHHUs: COCTaB
65. KkiaccuuKamus ’ buGmorexa [IOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyuyenue u xumuyeckue
66. o .
CBOMCTBA OCHOBAaHUI bubmuorexa [JOK
[Tony4yenue U XUMHUYECKUE https://m.edsoo.ru/ff0d67ca
67. CBOMCTBA OCHOBaHUH
Kucnotsl: cocta
68. kiaccupuKanus ’ bubmorexa LIOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
[TonydyeHnue u XuMHYECKUE
69. "
CBOMCTBA KUCJIOT bubmuorexa [JOK
[Tonydenue u XuMu4YeCcKue https://m.edsoo.ru/ff0dfee2
/0. CBOMCTBA KUCJIOT
71, Comnu (cpennue):
HOMEERIALYPE bubmmoreka [JOK
Conu (cpennue) crocoosl https://m.edsoo.ru/00ad9474
72. TONy4YeHUs, XUMUUYECKUE
CBOICTBA
[IpaxkTuueckas padora Ne 6.
Pemenue
23, | PKCIIEPUMEHTAIbHbIX 32121 bubmmoreka [JOK
" 1o Teme «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX
COCTUHEHMIN»
I'enernueckas CBA3b MEXKIY
74. xJlaccaMy HEOPraHUYECKUX
COEIMHEHU I bubmmnoreka [JOK
I'eneTnyeckas cBA3b MEXKAY https://m.edsoo.ru/00ad9a50
75. | KJlaccaMy HEOPTraHUYECKUX
COCIMHEHU I
76 O6006meHue u bubmmoreka [JOK
" | cucTemMaTru3anusg 3HaHUi https://m.edsoo.ru/00ad9cb2
KonTtponbnas padora Ne3 mo
47, | Teme "OCHOBHBIE KJIACCHI bubmuorexa [JOK
" | HEOpPTaHMYECKHUX https://m.edsoo.ru/00ad9ela
coequHeHui"
IIepBble nONBITKH
78 KJIacCU(PUKAIMA XUMHUYECKHUX bu6mmoreka [IOK
" anemeHToB. [IoHsTHE O https://m.edsoo.ru/00ad9ffa
TPYIIIAaX CXOMHBIX AJIEMEHTOB
79, [lepuoauueckuii 3aKOH U bu6mmoreka [IOK

IIepuonnueckas cucrema

https://m.edsoo.ru/00ada52c
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XUMHYECKHX JIEMEHTOB [].
. Meunneineesa

[Iepuonsl, rpynisl,

80. MOATPYIIIBI bubmmoreka [JOK
IMooXeHne XUMIUECKOTO https://m.edsoo.ru/00adas52c
81.
anemenTa B [ICXD
87, Crpoenue atomoB. CoctaB Bu6mrorexa LOK
ATOMHBIX sIJIEP.
https://m.edsoo.ru/00ada342
83. | Uzotomnksl
84 CtpoeHue IEKTPOHHBIX
" 000JI0Y€K aTOMOB AJIIEMEHTOB bubanoreka [HOK
85 [Mepuoauueckoii cuctemsl 1. https://m.edsoo.ru/00ada6bc
" | 1. Meuneneesa
XapakTepucTrkKa
g, | mmmeceor s o B LOK
' o https://m.edsoo.ru/00ada824
Ilepuonnueckoii cucreme /.
H. Meuneneena
3nauenue [leprnoandeckoro
87. 3axkoHa JJI pa3sBUTHUSA HAYKU Butmorexa LIOK
U TIPAKTHKH.
S https://m.edsoo.ru/00ada96e
33, . N.MenneneeB — y4€HbIN,
MeAaror ¥ rpakIaHuH
O06o006mIeHuE U
89 cucTeMaTH3alnsa 3HaHUH / bu6mmoreka [IOK
" Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/00adb33c
paborta
KontponpHas padora Ne4 o
BN oo come bu6morera LIOK
’ . https://m.edsoo.ru/00adb486
Bcepoccuiickast mpoBepovHast
pabora
DNEeKTPOOTPULIATETILHOCTh
91. aToOMOB XMMMYECKHX
2JIEMEHTOB bubmuorexa [JOK
DIEeKTPOOTPULIATETHLHOCTD https://m.edsoo.ru/00adaab8
92. aTOMOB XMMMYECKHX
3JIEMEHTOB
93. HonHas XHUMHYECKas CBA3b buGmorexa LIOK
' https://m.edsoo.ru/00adac34
94 KoBanenTtHas nossipHas bubmuorexa [JOK
" | XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
95 KoBanenTHas HenossipHas bubmuorexa [JOK
" | XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
96. CreneHb OKUCIIEHUS Bu6nmoreka [IOK
97. OmpepeneHue CTECHN https://m.edsoo.ru/00adae28
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OKHCJICHHSA aTOMOB
XUMHUYCCKUX 3JICMCHTOB B

COEIUHEHHSIX
98, OKuCINTEIIHHO- 1
BOCCTAaHOBUTEJIbHBIE PEAKIIUU bubmuorexa [JOK
99 OKHCIUTETBHO- | https://m.edsoo.ru/00adb076
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
100, OxucnuTenu u 1 bu6mmoreka [IOK
BOCCTaHOBUTEIU https://m.edsoo.ru/00adb076
O06o0061IeHNE U
101 CHUCTEMAaTH3alus 3HaHUH 110 1 but6mmoreka [IOK
" Teme «CTpoeHue aTroma. https://m.edsoo.ru/00ad9cb2
XumudecKkas CBsI3b»
102, ° O6o0mmeHue u 1 bubmuorexa [JOK
" cucTeMaru3anusg 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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9 KVIACC

KoaunuyecTBOo 4acoB

Kon Ilpa

Ne TPOJ KTH Nara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa BHBI  YecK o0pazoBaTeIbHbIE

n/n Bcero U3YYCHUS

e ue pecypchl
pado pado
ThI ThI

[lepuoauueckuii 3aK0OH.

1 [lepuonnueckas cucrema 1 bubnmoreka [JOK
XHMHYECKHUX 3JIEMEHTOB /[. https://m.edsoo.ru/00adb59e
. MenaeneeBa
3aKOHOMEPHOCTH B

) M3MEHEHUHU CBOMCTB 1 but6mmoreka [IOK
XUMHUYECKHX IJICMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOIOB

3 Eg;gf{?ﬁ:f;gfﬂ " 1 bubmuoreka [{OK

https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEIECTB
Bugsl xumudeckoi CBSI3U U
4 TI/IlfBI KPUCTAJUTMYECKUX 1 bubmorexa [IOK

N https://m.edsoo.ru/00adbac6
peteToK
KonTponsHas padora Nel o
teme «IloBTOpeHue u

5 yriIyOneHre 3HaHu | 1 1
OCHOBHBIX pa3ziesioB Kypca 8
KJ1accay
Knaccudukarus

6 XHMqu((l:)KHXLI[)eaKHHﬁ o 1 Bubmzorexa HOK

https://m.edsoo.ru/00adbcb0
Pa3TUYHBIM MPU3HAKAM
ITonsaTHe o ckopoctu

7 XUMHYECKON PEaKInu. 1 but6mmoreka [IOK
[ToHsATHE O TOMOTCHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIHIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,

] BJIUSIIOIIIME HA CKOPOCTh 1 but6mmoreka [IOK
XUMHUYECKON peaKkiuy u https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUIECKOTO
paBHOBECHS
OKuCIUTENbHO- bubmuoteka [JOK

9 1
BOCCTaHOBHUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTHUECKON

10 ,Z[I/IC(IZOIII/IaI_[I/II/I.pCI/IJ'IBHBIe Hu 1 Bubmzorexa HOK

https://m.edsoo.ru/00adcd68
cJ1a0bIe 3IEKTPOITUTHI

11  MoHHBIE ypaBHEHHUS peakLui 1 bu6muotexa [JOK
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https://m.edsoo.ru/00add448

XUMHYECKHE CBOUCTBA
KHMCJIOT U OCHOBAaHUU B CBETE

bubnunorexa LIOK

12 npencrapnennuii 06 . https://m.edsoo.ru/00add5d8
ANMEKTPOTUTUYECKOM
JIUCCOITHAITIN
XUMUYECKUE CBOMCTBA CONEH
|3 | BoBeTe MpeaCTaBICHHUH 00 Bu6muotexa [JOK
AJIEKTPOJIUTUUECKON https://m.edsoo.ru/00add8b2
JIUCCOITUAITAN
14 | IlonsiTHe O TUAPOJIU3E CONEH bubmaorexa LIOK
https://m.edsoo.ru/00add9d4
15 0O0001eHue 1 but6mmoreka [IOK
CHUCTEMaTH3aIus 3HaHUI https://m.edsoo.ru/00addd12
” EIIE):;T;I;ZCKM paborta Ne 1. Butmiorexa [[OK
https://m.edsoo.ru/00addbfa
AKCTICPUMEHTAIBHBIX 33729
KonTtponbnas pabora Ne2 mo
17 | TeMe «QIIEKTpOIUTUYECKAS Bu6muorexa [JOK
IUccouanus. XUMHUECKHE https://m.edsoo.ru/00addecO
peakiuu B pPacTBOPAX»
18 | raxoreson. Xomarsoocne BuGmorerce LIOK
. ) https://m.edsoo.ru/00addfe2
CBOICTBA Ha MpUMepe XJIopa
XnopoBogopoa. ConsiHast
|g | KHMCIIOTa, XUMHYECKHE but6mmoreka [IOK
CBOICTBa, MOJIy4CHUE, https://m.edsoo.ru/00adel104
MPUMEHEHUE
[IpakTrueckas padora No 2
5o | 1o Teme «Ilonyuenune Bu6muorexa [JOK
COJISTHOU KHUCJIOTHI, U3y4YEHUE https://m.edsoo.ru/00ade348
€€ CBOMCTBY
Brruucnenus mo ypaBHEHUSIM
5] | XHMHYECKHX peakuui, eciu bubnunorexa LIOK
OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade4 88
H30BITKE
2 OO01mmas xapakTepucTuKa bubmmoreka [JOK
anemMeHToB VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIUMUKAITIN
73 CEPhL Haxoxnenue cepsl u bubnmnoreka [JOK
e€ COeIMHEHHI B TIPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
24 Grmcenne n xacone BuGnotexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
75 Oxkcuabl cepbl. CepHast bubmmoreka [JOK

KHCJIOTa, PU3HUECKUE 1

https://m.edsoo.ru/00adea28
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XHMMHYECKHE CBOMCTBA,
HNPUMEHEHHE

XUMHUYECKUE PEAKIIUU,
JIeXKaIIie B OCHOBE
IPOMBIIIJICHHOTO crtocoba

bubmunorexa LIOK

26 moayuCHNUS CePHOH KHCIOTSI. https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlei cpeabl
COCTMHEHUSIMU CEePhI
27 Brrunciaenue MaccoBoii 1011m Bbubmunoreka LIOK
BBIXO/Ia TTPOJIYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepUCTHKA
3JIEMEHTOB V A-rpymIibI.
28  Asor paCHPOCTpI;I};eHI/Ie B bubmmorexa I[IOK
’ https://m.edsoo.ru/00adeea6
npupoze, Gpuzndeckue u
XUMUYECKHE CBOKCTBA
AMMMak, ero pusznyeckue u
29 XI/IMI/I‘IGC,KI/IG c(ioﬁcma bubmorexa HOK
’ https://m.edsoo.ru/00adf004
MOJTyuYeHUE U IPUMEHEHHE
[TpakTuyeckas padora Ne 3
30 1o Teme «ITonyyenue bubmuorexa [JOK
aMMHaKa, U3y4YeHHE €To https://m.edsoo.ru/00adf180
CBOMCTB»
A30THas KUCI0Ta, €€
31 | ¢wusnyeckue u xm,vmqecxue bubmorexa [IOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonb3oBaHre HUTPATOB U
COJIEl aMMOHHS B KQUECTBE
3y | MHMHEpATBHBIX yIOOpeHUiA. bubmuoteka [JOK
XUMHUECKOE 3arps3HEHNE https://m.edsoo.ru/00adf518
OKpYKaroIlei cpeabl
COCTMHEHUSIMU a30Ta
®dochop. Okcun dhocdopa
33 (V) u pocdopnas kucnora, bubnuotexa [JOK
¢u3nueckre 1 XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBA, OJTy4YECHHUE
Hcnonb3oBanue pocdaros B
KaueCTBE MHUHEPATHHBIX
34  ynoOpeHwil. Bafpﬂsﬁeﬁne bubmorexa I[IOK
. https://m.edsoo.ru/00adfc20
IPUPOTHON Cpebl
dbocharamu
Yraepon, pacipocTpaHeHUE
35 B npnl;olzep @anqegxne u bubmorexa [IOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxcmip yriepona, nx Bbubmunorexa LIOK
36  ¢dusmvecKrue U XUMUYECKHE

CBOMCTBA. DKOJIOTHUYECKIE

https://m.edsoo.ru/00adfebe
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poOJIEMBI, CBSI3aHHBIE C
okcuoM yriepona (IV)

37 | YroapHas KACIIOTa U €€ COIIN bubmaorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4
o TeMe "Ilomyuenn
38 yl?neininor(()) nyazz. ) bubmorexa [IOK
https://m.edsoo.ru/00ae027¢
KauectBenHnas peakuust Ha
KapOoHaT-HOH"
IlepBoHavaNbHEBIE TOHATHS
39 00 I())pFaHI/I‘IeCKI/IX BEIIECTBAX bubmorexa [IOK
https://m.edsoo.ru/00ae054¢
KaK O COEMHEHUSX yrieposa
40 | Kpemnuii u ero coelMHEHHS bubmmorexa HOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
Pemenue
41 AKCIEPUMEHTAIbHBIX 3a/1a4 but6mmoreka [IOK
o TeMe «Baxknerimue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U KX
COCIUHEHHS
KontponpHas padora Ne3 mo
4y  Teme «Baxueimme but6mmoreka [IOK
HEMETaJLIbI U UX https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO0m1as XxapakTepUCTHKA
XAMHYECKHUX PJICMEHTOB —
MeTaJUIoB. MeTammueckas
43 | CBS3b U METAJUTMYECKast bubmmorexa HOK
.. https://m.edsoo.ru/00ael103e
KpUCTAJUTHYECKas peméTka.
dusnyeckre CBOMCTBA
METAJIOB
XUMHYeCKHe CBOMCTBA
44 ~ METAIOB. bubnunorexa LIOK
DIEKTPOXUMUYECKUN PSIJT https://m.edsoo.ru/00ael 156
HalpsHKEHUH METAIIOB
O061u1me crnocoObl MoTy4eHUs
MeTaiuioB. CILIaBhI.
Bpluucnenus no ypaBHeHUSIM Bu6muorexa [JOK
45 o
XUMUYECKUX PEaKIIU, ECITH https://m.edso0o0.ru/00ael156
OJIMH U3 PEareHTOB COACPIKHUT
IpUMeECH
46 ITonsaTHE 0 KOpPpO3UU Bu6muorexa [JOK
METAJIOB https://m.edsoo.ru/00ael1278
but6mmoreka [IOK
47 Hlenounbie meTanb! https://m.edsoo.ru/00ae14b2
48 OKcuabl U THAPOKCHUTBI bubmmoreka [JOK

HaTpuA U KaJlusd

https://m.edsoo.ru/00ae14b2
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IllenounozemMenbHbBIS

but6mmoreka [IOK

49 MeTaﬂJ{H — KaJIbIHAH 1 https://m.edsoo.ru/00ael5e8
MarHuu
50 Baxueiinime coemmHeHNA but6mmoreka [IOK
KaJIbLUA https://m.edsoo.ru/00ael5e8
51 O06o006mIeHuE U }
CHCTEMAaTH3alMs 3HaHUH
57 JKEcTKOCTh BOIBI M CITOCOOBI but6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
ITpakTrueckas Ta Ne
53 ncl)) flreMe '?;(;:Tllzgggb ZCJ)\;L? U bubmuorexa LIOK
N " https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPaHCHHUSI
. but6mmoreka [IOK
>4 | AmoMUHUH https://m.edsoo.ru/00aelc64
AmMdoTepHBIe CBOMCTBA
55 oxciﬂa I/II) TUIPOKCHUIA bubmorexa [IOK
https://m.edsoo.ru/00aelc64
ATFOMHHUS
but6mmoreka [IOK
56 | JKeneso https://m.edsoo.ru/00ael1d86
57 OKcubl, THAPOKCUBI U COJTH bubnmoreka [JOK
xenesa (I1) u sxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O06o0061IeHuE U }
CHCTEMAaTH3alMs 3HaHUH
[TpakTuueckas padota Ne 7.
Pemenu
59 SIfCHZpI/I?V[eHTaJ'IBHBIX 3a7a4 buGnnorexa [IOK
. https://m.edsoo.ru/00ae3de8
o TeMe «Baxkueiime
METAJIbl U UX COECTUHEHUS)
Brraucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKLUU, ECIIH
OJVH U3 peareHToOB JaH B
60 H§6BITKGI:/IJII/I COI[epf[KI/IT Bubmorexa HOK
https://m.edsoo.ru/00ael1750
npuMecH. Beruucnenus
MacCOBOM HJOJIX BEIXOJIa
MIPOJIYKTa PEAKIIHH
61 0O0001eHue n §
cHUCTeMaTu3alus 3HaHUI
KonTponsHas padora Ne4 o
62 Teme «Baxnennine MeTalIbI
U UX COCAUHECHMS»
BemecTBa 1 MaTepuaisl B
63 HO]I:([:e;[HeBHoﬁ )KI/II)BHI/I bubmuorexa LIOK
https://m.edsoo.ru/00ae3f50
YyeJIoBeKa
64 XUMHUYECKOE 3arpsi3HEHNE bubmuorexa [JOK
OKpY’KaloIen cpeibl https://m.edsoo.ru/00ae4270
65  Posb XMMUU B pellIeHUU bubnuotexa [JOK
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

AKOJIOTUYECKHX MPoOIeM https://m.edsoo.ru/00ae4270

Pe3epBHBIii ypOK.

but6mmoreka [IOK
66  Obobmenue u o 1 https://m.edsoo.ru/00ae0d0a
CUCTEMATH3AaLMs 3HAHU
B o https://m.edsoo.ru/00adb33c
CUCTEMATHU3AaLMsl 3HAHU
Pe3epBHBIii ypOK.
68  OO6oOmeHue u 1 bubmaorexa LIOK

cUCcTEeMaTH3alus 3HaHU!

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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68 4 7

MPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KUIACC
Kon
nposep . .
AEMOLO IIpoBepsiemble peaMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOH 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbT
ara
1 ITo Teme: «llepBoHauanbHbIe XUMUYECKUE TTOHSATHSI
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUMH: aTOM, MOJIEKYJa, XUMUYECKUI
9JIEMEHT, MPOCTOE BEIIEeCTBO, CIOKHOE BEUIECTBO, CMeCh (OJHOpOAHAs W
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHTENbHAs aTOMHAas M MOJEKyJspHas macca,
11 KOJIMYECTBO BEUIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JOJS XHUMHYECKOIro
’ 3JIEMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMHMUECKas peakius, Kiaccuukanus
pEeaKIuil: peakli COCIMHEHNS, PEAKIIUN PA3JIOKEHUS, PEaKIIUH 3aMEILEHNs, PEaKIIU1
o0MeHa, 3K30- U HHAOTEPMHUECKUE pPEaKIUH, TEIUIOBOH A(PQPEKT peakiuu, pacTBop,
MaccoBast 10Jisl BelecTna (IPOLIeHTHAs! KOHIICHTPAIHs) B pacTBOPE
12 HIUTIOCTPHPOBATh B3AMMOCBA3h OCHOBHBIX XHMHYECKHX MOHATUN W NPUMEHSATh 3TH
HOHSITHS ITPH ONIMCAHUM BEILECTB M UX IIPEBPALICHUN
13 HCHIONb30BATh  XUMHYECKYIO CHMBOIMKY JUIA COCTABICHHA dopmyn BemiecTB H
YPAaBHEHUN XUMUYECKUX PEAKLIUN
1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsI MAcChl BEIECTB, MOCTOSHCTBA COCTABa,
' ATOMHO-MOJIEKYJIIPHOIO YY€HUs, 3aKOHa ABOrajpo
1.5 OTIpeIeIIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX
16 KJIaCCU(UIIUPOBATh XUMHUYECKHE pEaKIuu (M0 YHUCIy M COCTaBy YYacTBYIOLIUX B
) peaKIiy BELIECTB, 10 TeIUIOBOMY 3 (deKTy)
1.7 BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIYHUCIISITH MACCOBYIO JIOJII0O XMMHYECKOTO 3JIEMEHTA 110 (JOpPMYJIie COSMHEHUS,
1.9 BBIYUCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 IPUMEHSTh E€CTECTBEHHOHAYYHbIE METOJIbl IO3HAaHUS — HaOII0JeHHe, H3MEpeHue,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN )
2 ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX INOHSATHUH: OKCHJ, KHCIIOTa, OCHOBaHHE,



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

COJIb
29 ONpeNeNATh MPUHAIIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COEIMHEHHH IO
' dopmymnam
2.3 KIIACCHU(UITUPOBATH HEOPTAHUYECKUE BEIIECTBA
XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHUYECKHUE CBOMCTBA BEIIECTB Pa3TUYHBIX
2.4 KJIACCOB, TOATBEpXkJas ONHCaHWE TMPUMEPAMU  MOJEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUM
25 MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHMOCTA OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JINYHBIX YCIOBUSIX
cleoBaTh IpaBHJIaM IIOJIb30BaHHUS XMMHMUYECKOM ToOCyAoM U J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKKe IpaBUJiaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU TI0 BBIMIOJTHEHHUIO JTAOOPATOPHBIX XMMHUYECKHUX OMBITOB IO TOTYyYEHUIO
2.6 U coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONpPEACIEHHON MAaCcCOBOM J0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATh
Y MIPOBOJIUTh XMMHUUYECKHE 3KCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHUCIIOT C TIOMOIIbIO HHIUKATOPOB (JIakKMYyC, peHoIBTaNIenH, METHIOPAaHK U JIPYTHE)
2.7 IIPOBOJUTH PACYEThI 10 YPABHEHHUIO XMMUYECKOM peaKIuu
ITo teme: «llepuogmueckuit 3akoH u [lepuonnueckas cucteMa XUMUYECKUX 3JIEMEHTOB
3 . W. MenneneeBa. CrpoeHue aToMoB. XuUMHUYECKas CBs3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN»
PaCKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATUMI: SIPO aTOMA, SJIEKTPOHHBIN CIIOH
31 aToMa, aTOMHasg oOpOuTalb, paaWyc aromMa, XHUMHYECKash CBs3b, MOJSIpHAs U
HEMOJISIpHAsT KOBAJIEHTHAsI CBS3b, JJIEKTPOOTPUILIATENILHOCTh, HOHHAs CBS3b, HOH,
KAaTHOH, aHUOH, CTETIEHb OKUCIICHHS
3.2 KJIaCCU(PUITUPOBATh XUMHUUECKHE DJIEMEHTHI
ONKCHIBaTh M XapakTepuzoBaTh TaOnuuHyro ¢opmy [leprmogudeckoil cucTembl
33 XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas MOArpynmna (Arpymma)» u
«mmobounas moarpynna (brpymma)y, «maabsie» U «O0IbIIIE TePHOIbI
packpeiBaTh cMmbich [lepuonnueckoro 3akona [[.M. MenneneeBa: n1eMOHCTPUPOBATH
34 MIOHUMAaHUE MEPUOJANYECKON 3aBUCHMOCTH CBOWCTB XMMHMYECKHX 3JIEMEHTOB OT HX
nosioxkenus B [lepuoanueckoii cucreme
COOTHOCHUTh 0003Ha4YeHWHsI, KOTOpble UMEIOTCs B Tabnuie «llepuoamueckas cucrema
35 XUMUYeCKUX dneMeHToB J[.M. MeHneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH
’ CTPOCHHS aTOMOB XHUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsij sapa, oOIee Yucio
3JIEKTPOHOB U pacnpeiesieHue UX MO JIEKTPOHHBIM CII0SM)
3.6 OTIPEIeIIATh CTENEeHb OKUCICHHSI 3JIEMEHTOB B OMHAPHBIX COECMHEHHSIX
3.7 OTpeeNaTh BUA XMMHUYECKOW CBSI3U (KOBaJIeHTHass M HMOHHAs) B HEOPraHMYECKHX
COCIMHEHUSIX
9 KUIIACC
Kon
nposep
st IIpoBepsiemble nMpeaMeTHBIE Pe3yJabTAThl 0CBOCHUS OCHOBHOI 00pa30BaTeJIbHOM
eMOro NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJabT
ara




ITo Teme: «BemecTBo U XUMUYECKasi PEaKIUs»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHSATHH: pacTBOp, DSJIEKTPOJIHTHI,
HEDJIEKTPOIUTHI, DJJIEKTPOIUTHYECKAs JAUCCOIMAINS, PEAKIMH HWOHHOTO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble M HeEOOpaTHMble peaKIHH,
OKUCITUTEIbHOBOCCTAHOBUTEIIbHBIE  PEAKIUH, OKHUCITUTEND, BOCCTaHOBUTENb,
OKHCJICHHE M BOCCTAHOBJICHHME, aJUIOTpOMNus, aM(OTEepHOCTb, XMMHUYECKasi CBS3b
(koBalleHTHAsi, WOHHAs, MeETAJUIMYecKas), KPUCTAIMYECKas peméTka, CIUIABHI,
CKOPOCTh XUMHUYECKOU peaklu

1.2

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHSATHH W NPUMEHATH 3TU
MIOHATUS ITPU ONMCAHUU BELIECTB U X NPEBPALICHUN

1.3

COCTaBJIATh YPABHEHUS AJIEKTPOJUTHUUECKON JUCCOLMALIMU KUCIIOT, IIEJI0UYEeH U COJEH,
MOJIHBIE U COKpALIEHHBIE YpaBHEHUS peaKlnii HOHHOro oOMeHa

1.4

PacKphIBaTb CYHMIHOCTH OKHCIMUTEIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IMoCpEACTBOM
COCTAaBJICHHUS 3JICKTPOHHOI'O OanaHca 3TUX peaKI_[I/Iﬁ

1.5

MPOBOAUTDH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peakiiuu

ITo Temam: «HemeTaimis! u ux COCOAUHEHUA» U «MeTael 1 uX COCOAUHECHUA»

2.1

XapakTepu30BaTh (OMUCHIBATH) oOOImMEe W crenuPpuIecKkne XUMUYECKHE CBOWCTBA
MMPOCTBIX U CJIOXKHBIX BCIICCTB, MIOATBECPKAAA ONMMCAHNUEC TPUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XMMHUECKUX PEaKIIUi

2.2

COCTABJISITh YPaBHEHMsI pPEaKIUi, MOATBEP)KAAIOIINX CYIIECTBOBAaHHE TCHETHUECKOU
CBSI3U MEXY BEIlleCTBAMU PA3IMYHBIX KIACCOB
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MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
POTEKaHUs XMMHUYECKUX MPEBPAIeHUH B pa3InYHbIX YCIOBUAX
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CIIeOBaTh TIpaBWIaM IMOJB30BAHUS XHMHYECKOHW TMOCYIOil W 1abopaTOpHBIM
o0opy/soBaHHEM, a TaKKe MpaBHIaM OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBUU C
VHCTPYKIUSMH TI0 BBIIIOJHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB 10 TOIYYCHUIO
U coOMpaHMIO Ira3000pa3HbIX BEHIECTB (aMMHUAKa M YIIIEKHCIOro ra3a)

2.5

IPOBO/INTH PEAKIINH, TTOATBEPKIAIONINE KAaYeCTBEHHBIH COCTaB PA3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYyTEM XJIOpUI-, OpoMua, HoAun, KapOoHart, Qocdart,
CHJIMKAT, Cylb(}aT, THAPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI H3Y4YE€HHBIX METAJUIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHX BEILECTB

ITo Teme: «XuMUs U OKpYXKAOLIAsL Cpeaay»

3.1

packpbiBaTh CMBICI OCHOBHBIX XuMuueckux mnoHsaTtuil: IIJIK BemectBa; xopposus
METAJIJIOB

3.2

NPUMEHSTh OCHOBHBIE OIEpali MBICIUTEIbHOU IEeSTeIbHOCTH — aHAaJl3 U CHUHTE3,
CpaBHCHHC, O606H.[€HI/IG, CUCTCMATHU3AllUI0, BBIABJICHUC MMPUUYUHHO-CICACTBCHHBIX
CBSI3éM — JUISI  M3Y4YEHUsS CBOMCTB  BEIIECTB W  XUMHUYECKHUX  PEaKIHil;
C€CTCCTBCHHOHAYYHBIC MCTOABI ITO3HAHUSA — Ha6JIIOI[eHI/Ie, HU3MEPCHUEC, MOJACTIUPOBAHNUC,
SKCTIIEPUMEHT (PeabHbIM U MBICTICHHBIH )

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

1

HepBOHa‘IaIIBHBIC XUMHUYCCKUEC ITOHATUS




1.1

[Ipenmer xumuu. Posib XUMHUM B JKM3HHM 4YeJIOBEKA. XMMHS B CUCTeMe Hayk. Tema u
BenlecTBa. Pu3nuecKkne CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

HOH;ITI/IG 0 MeETodax IIO3HAaHHWA B XHMHU. qI/ICTLIC BE€IIECTBA MU CMCCH. CHOCO6BI
pazaeneHus cMecen

1.3

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHThl. CUMBOJBI XUMHUYECKHUX JIJIEMEHTOB.
[IpocTblie U CnoXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE

1.4

Xumuueckass Qopmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHocUTenbHas aToOMHasg Macca. OTHOCHUTEIbHas
MOJIEKYJIsIpHas Macca. MaccoBast 10J1s1 XMMUYECKOI'0 3JIEMEHTA B COCIUHEHUHN

1.5

KonnuectBo BemiectBa. Monbs. MossipHas Macca. B3auMocBsI3p KoJM4yecTBa, Macchl U
qyuciaa CTPYKTYPHBIX €IUHHMI[ BemlecTBa. Pacuérel mo QopMynaM XHMHUYECKUX
COEIMHEHU N

1.6

Ou3nyecKkne M XUMHUYECKHUE SIBICHHUS. XUMHUUYECKas peakius U €€ NMpPU3HAKU. 3aKOH
COXpaHEHMs Macchl BellecTB. XUMHUUecKkue ypaBHeHus. Kimaccudukanms XUMHUECKUX
peakiuii (CoequHEHNs, Pa3I0KEHUs, 3aMEIICHHS, OOMeHa)

1.7

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOU MOCYA0H, C MMpaBUJIaMUi pabOThI
B 1aboparopuu u npuéMamMu oOparieHus ¢ 1ad0opaTOpHBIM 000PYAOBaHUEM, U3YUECHUE U
omucaHue (U3MYECKUX CBOWCTB OOpa3llOB HEOPraHWYECKHX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (TIaBIeHUE BOCKA, TasHUE JIbJa, paCTUPaHHUE caxapa B CTYIKE, KUIIEHHE U
KOHJICHCAllUsI BOJABI) M XHUMHUYECKUX (TOpeHHE CBEYM, MpPOKAIMBAHHE MEIHOMN
MIPOBOJIOKH, B3aMMOJEUCTBHE MeJa C KUCIIOTOH) SIBICHHM, HAONIOJCHUE U ONHCaHUEe
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX Peakiuil (pa3yiokeHue caxapa, B3aUMOJEHCTBUE
CepHOM KHCIOTHI C XJopuaoMm Oapus, pasznoxkeHue ruapokcuna meau(ll) mnpu
HarpeBaHWH, B3auMOJICHCTBHUE xele3a ¢ pacTBopoM conu meau(Il), mzydenue cnocobos
pasgeneHus cMmeced (C MOMOUIbIO MarHuTa, (WIBTPOBAaHHE, BbIAPHBAHUE,
JTUCTUJUISAINS, XpoMaTorpadus), MpoBeAeHNE OYNCTKH IMOBAPEHHON COJIH, HAaOJII0IeHNE
U ONMCAaHUE PE3YyIbTATOB MPOBEIEHUS OIbITA, UIUIIOCTPUPYIOLIETO 3aKOH COXPaHEHHS
MaccChl, CO3/IaHNe MOJIEIeH MOJIEKYJI (IIapOCTEPIKHEBHIX )

Baxneriue npencraBuTen HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucimopon — 3J€MEHT U IPOCTOE BEMIECTBO.
Haxoxnenue kucnopona B mpupoje, GU3NYecKue U XMMHYECKHE CBONCTBa (peakiuu
ropenus). Oxcunpl. [Ipumenenune kuciopoma. CrocoObl TOJYYeHHsS] KHCIOpPOaa B
nabopaTopun M THpoMbIILIEHHOCTH. KpyroBopor kucimopoga B mpupoxae. O30H —
AIJIOTPOITHASE MOAU(DUKAIUS KUCIOPOJa

2.2

TennoBoit 3h(}EKT XUMHUYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHEHHUsS, 3K30- W
SHAOTEPMHUUYECKUE PEAKIMH. TOIUINBO: yrojb U METaH. 3arps3HEHHUE BO3/1yXa, YCUIIEHHUE
nmapHUKOBOTO 3 dekTa, pazpyneHue 030HOBOTO CIIOS
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Bonopox — anement u npocroe BerectBo. Haxoxaenue Boropoa B npupo/e, pusudeckue
U XMMHUECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI nosrydeHus. Kucinotsl u conu
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Mosipablii 00b€M ra3oB. Pacu€Tel M0 XMMUYECKUM YpaBHEHUSM

2.5

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBoputTens. PacTtBopbl. HachllieHHbIE 1
HEHaCBILIEHHBIE PacTBOpBL. PacTBOpUMOCTH BelecTB B Boje. MaccoBasi 40 BELECTBA
B pacTBope. XUMHYECKHE CBOICTBA BOJbl. OcHOBaHUA. Poib pacTBOpPOB B mpUpoOJie U B
KHU3HU yesioBeka. KpyroBopot BoJbl B Ipupoie. 3arpsi3HeHue NpupoaHbIX BoJ. OxpaHa
Y OYUCTKA IPUPOJHBIX BOJ

2.6

Knaccudukammss nHeoprannyeckux coeauHeHuid. Oxcuapl. Kimaccudukamus OKCHIOB:
cosieoOpaszymone (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHbIE) U HecoyueoOpa3ylolue.




Homenknarypa okcusioB. ®u3nyeckue U XMMUYECKUE CBOMCTBA OKCUIOB. [lomydeHue
OKCHUJIOB

2.7

OcHoBanms. Knaccupukanuss OCHOBaHMIA: IIEIOYM M HEPACTBOPUMBIE OCHOBAHHSL.
Homenknarypa ocHoBaHuil. @Pu3nyeckhe W XHUMHUYECKHE CBOMCTBA OCHOBAaHWIM.
[TonydyeHue ocHOBaHU I

2.8

Kucnorsl. Knaccudukamus kucnor. Homenkmarypa kucnor. @Pusuueckue u
XMMHYECKHE CBOMCTBA KUCHOT. Pan aktuBHocTn MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT

2.9

Comu. HomeHnkiatypa cosieii. duznueckue U XMMHUYECKUE cBolcTBa conell. [lomyuenue
conen

2.10

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN SKCIIEPUMEHT: KAueCTBEHHOE OIpENeICHHE COJEpKaHUs KHUCIOpoaa B
BO3JyXe, MOJyuyeHue, coOMpaHHe, pacro3HABaHME M HM3yYeHHE CBOMICTB KHUCIOPOJa,
HaOIt0/IeHNEe B3aMMOJICHCTBHSI BEIIECTB C KHCIOPOJOM U YCIOBHS BO3HUKHOBEHUS U
MpeKpanieHus: ropeHus (mokapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCHIOB U ONTMCAHUE HX
CBOWCTB, TOJy4YeHHE, COOMpaHHE, paclo3HaBaHHE W HW3YYCHHE CBOWCTB BOJIOpPOAA
(ropenwue), B3aumoieiicTBue Bosopoaa ¢ okcuaom Meau(Il) (Bo3MoKHO MCTIOJIb30BaHKE
BUJICOMATEPHANIOB), HaONMIOJeHue O00paslloB BEIIECTB KOJIWYECTBOM |  MOIb,
UCCIIeIOBaHHEe OCOOCHHOCTEH pacTBOPEHMs BELIECTB C Pa3IMYHONW pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEACIEHHOM MacCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBHE BOABI C MeTa/UIaMU (HATPUEM M KajbIlieM) (BO3MOXXHO
UCIOJIb30BaHNE BHJICOMATEPUAIIOB), OMPEICICHUE PACTBOPOB KHUCIOT W IIEIOYEH C
MOMOUIbI0 MHAMKATOPOB, HCCIEOBaHHE O0Opa3loB HEOPraHWYECKUX BELIECTB
pa3IMYHBIX KJIAcCOB, HAOIOJCHHE W3MEHEHUS OKPAaCKH WHIMKATOPOB B PacTBOpax
KHCJIOT W IIenouel, nydenue B3aumoaeictBus okcuna menu(ll) ¢ pacrBopom cepHoi
KHCIIOTHI, KHUCIIOT ¢ METaJUIaMH, PEAKIIN HeUTpalnu3aluu, oJy4eHHe HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO MeTajula JPYrMM M3 pacTBOpa COJH, pEUIeHHE
OKCIIEPUMEHTANBHBIX 337ady 1o TeMme «BakHeilmme KiacChl HEOPraHMYECKUX
COETUHEHUN)

[Tepuonnueckuii 3akoH u [lepuoanueckasi cuctema Xumuyeckux 3nemeHToB [1.1.
MenneneeBa. CtpoeHune aToMOB. XUMHUecKasi CBsI3b. OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

3.1

[lepBble TOMBITKH KIACCH(PUKAIMM XUMHUYECKUX D3JeMEHTOB. [loHsATHE O Tpymmax
CXOAHBIX 2JIECMECHTOB (H_ICJIO‘IHBIG " HICJIOYHO3CMECIIbHBIC MCTAJUIbI, T'aJIOTCHBI, THCPTHBIC
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yoT aM(pOTepHbIE OKCHIBI U THAPOKCHIBI

3.2

[lepuonuueckuii 3akoH. Ilepuomnyeckas cucrema XuMuUyeckux odiementoB .M.
MenneneeBa. Koporkomepuomnas u miuuHHONEepuomHas Qopmbl [lepuoamueckoit
cuctembl xumuyeckux anemeHToB [I.U. Mengeneesa. [lepronasl u rpynmnbl. @u3ndecKuil
CMBICJT MOPAAKOBOTO HOMEpA, HOMECPOB IICPUOJa U I'PYIIILI 3JICMCHTA

3.3

Crpoenne aromoB. CocrtaB aTOoMHBIX dAnep. HM3oromsl. OnexkTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JIOUYEK aTOMOB MEpBBIX 20 XUMHUYECKHUX 3JIeMEHTOB [lepuomnueckoi
cucrembl J[.M. MenzaeneeBa. XapakTepUCTHKAa XMMHUYECKOTO JJIEMEHTa II0 €ro
nojoxxeHuto B [lepuoaunueckoii cucreme /.M. Menneneera
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3aKOHOMepHOCTI/I NU3MCHCHUA paanyca aTOMOB XUMHNYCCKHUX DJICMCHTOB,
METANIMYECKHX M HEeMETaJUIMYECKUX CBOMCTB MO Trpynmam U MepuojaMm. 3HayeHHe
[lepuoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XMMHUYECKHX DJIEMEHTOB s
pa3BUTHS Haykd U ipakThku. .M. MenaeneeB — yu€HbIi U rpakxJaHUH




3.5

Xumuyeckass  cBs3b.  KoBaneHTHast — (MojdsipHas W HEMOJSpHAas)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBS3b

3.6

CrerncHb OKHCJICHUA. OKHCIUTEIBFHOBOCCTAHOBUTEILHBIC pPCaKkIunu. Hpoueccm
OKUCJICHHS B BocCTaHOBIEHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH SKCHEPUMEHT: M3ydyeHHe OOpa3lloB BEIECTB METAJUIOB M HEMETaJlIOB,
B3aMMOJICIICTBUE TUIPOKCHJA LIMHKA C pacTBOpaMH KHUCJIOT U IIENOYEH, IPOBEIECHUE
OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIHil
(ropeHue, peakliuy pa3iokKeHMsl, COEIUHEHNUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1

BemectBo 1 xummndeckas peakuus. [ToBropenue

1.1

[lepuonnueckuii 3akoH. Ilepumommueckass cucrtemMa XuUMHUYECKHX 3yemeHToB J[.U.
MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOIOB, KU, KAJIbIU U UX COCTMHCHUH B COOTBETCTBHH
C TIOJIOXKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucrtemMe U CTpPOEHUEM UX aTOMOB

1.2

CtpoeHue BellecTBa: BUJIIbI XMMHYECKOM CBSA3U. THIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH M BUOA
XxuMuueckon cBs3u. Kiaccudukanus W HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB
(MexxayHapoaHas UM TpUBHajbHas). XMMUYECKUE CBOWCTBA BELIECTB, OTHOCSILUXCS K
pa3IMYHBIM  KJaccaM  HEOpPraHWYEeCKMX  COEJUHEHWH, TEeHETHYecKas  CBA3b
HEOpPraHUUYECKUX BEILECTB

1.3

Knaccupukanuss XUMHUECKHX peakUuil MO pPa3IUYHbIM NpU3HaKaM ([0 YHCITYy U
COCTaBY y4YacCTBYIOUIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY 3PQEKTY, 0 U3MEHEHUIO
CTETEHEH OKHCICHHS XUMHUECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
Karaju3aropa). JK30- U SHAOTEPMHUYECKUE DPEAKIMU, TEPMOXUMHUYECKUE YpaBHEHMS.
IToHsiTHE O CKOPOCTU XMMHUYECKOM peaKuu

1.4

[Tonatne 006 oOpaTUMBIX M HEOOpAaTHMMBIX XHMHYECKHUX peaknusx. [lonarue o
TOMOTEHHBIX W TETepOreHHBIX peaknusax. [loHATHE O XMMHUYECKOM pPaBHOBECHH.
@akTopbl, BIUSIOIINE HA CKOPOCTh XMMHUYECKON PEaKIUU U IMOJIOKEHHE XUMUYECKOTO
paBHOBeECHS

1.5

OKUCIINTENBHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JIEKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIILHON peakuuu. CocraBnenue yYpaBHEHUH OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIil ¢ UCIOIBb30BaHUEM METOA IEKTPOHHOIO OajaHca

1.6

Teopuss DNEKTPONUTUYECKOW JTUCCOUMAIMU. IDJIEKTPOJIUTBI UM HEDJICKTPOJIMTHI.
Kartnonsl, aHunoHbl. MeXaHW3M JUCCOIMAIIMU BEIIECTB C PAa3IMYHBIMU BHUIAMH
xumuueckor cBs3u. Crenenp aucconuanuu. CuiabHble W c1a0ble AJIEKTPOJIUTHI.
Peakuuu nonHOTO OOMEHa. Y CIOBHS IPOTEKAHUS PEAKIINii HOHHOTO 00MEeHa, TIOJTHBIC U
COKpaIllEHHbIE HOHHBIE ypaBHEHHUs peakiui. CBONCTBa KUCJIOT, OCHOBAHUW U COJIEH B
CBETE NPEJCTABICHUIA 00 AJIEKTPOIUTUYECKON nucconnanuu. KadecTBeHHBIC peakiuu
Ha oHbIL. [loHSTHE O THIpOIH3E CoNen

1.7

XUMHAYECKUNA DKCHEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPUCTALNIMYECKUX PELIETOK
HEOPraHUYECKHX BEIECTB — METAJUIOB W HeMeTauioB (Tpadura M aimMasa), CI0KHBIX
BEIIECTB (XJIOpUAA HATPUsl); HCCICIOBAHHE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOU
peaKiuu OT BO3JEHCTBUS Pa3IMYHBIX (PAKTOPOB; HUCCIIEIOBAHUE AIIEKTPONPOBOIHOCTH
pacTBOPOB BEUIECTB, IMpollecca JAUCCOLMAIMKN KHUCIOT, IIeouyed U cojieid (BO3MOKHO




UCIIOJIb30BaHHWE  BHJIEOMATEPHANIOB); MPOBEICHHE  OMBITOB, HJUIIOCTPUPYIOLINX
NPU3HAKH MPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBIACICHHE
raza, oOpa3oBaHHE BOJbI); OIBITOB, WUIIOCTPUPYIOIIUX HIPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakiuil (ropeHue, peakUuu pas3JIoKEeHUS, COCIUHEHHS);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOINBIO KAayeCTBEHHBIX pEaKIHUil Ha
MOHBI; PELLIEHUE 3KCIIEPUMEHTAJIbHBIX 3a/1a4

Hewmeranne! 1 ux COCAUHCHHUA

2.1

OOmiasi xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHBIC
creneHn okwucieHus. CtpoeHne © (U3MYECKHE CBOMCTBA TMPOCTHIX BEIIECTB —
raJJoreHOB. XMMHUECKUE CBOMCTBA Ha MpUMepe XJiopa (B3auMOJeiCTBHE ¢ METaNIaMH,
HeMeTaJuIaMH, IejaodaMu). XiaopoBoaopoa. ComsiHas KUCIIOTa, XUMUYECKHE CBOWCTBA,
noytyyeHue, npumeHeHue. JleiicTBue xjaopa U XJOpPOBOJIOPOJa HA OpPraHU3M YeJlOBeKa.
Baxnerimue Xaopuabl U UX HAXO0XKIECHUE B IPUPOJIE

2.2

Ob6mras xapaktepuctuka d1emMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue u (PU3NYECKHE CBOWMCTBAa MPOCTHIX
BELIECTB — KHUCJOpPOJa U cepbl. AIUIOTPOIHbIE MOIU(UKAIMH KUCIOPOJa U CEpHI.
Xumuueckue cBoiictBa cepbl. CepoBOIOpPOM, CTpOCHHE, (QU3HUECKUE M XUMHYECKHE
cBoiicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENIN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa,
¢du3nuecKkue U XUMUYECKHE CBOWCTBA (0O0IIME KaK MPEeICTaBUTENs Kiacca KUCIOT U
cnenuduueckre). XHUMHUYECKHE pEaKIuH, JeXallie B OCHOBE IPOMBIIUIEHHOTO
cnocoba monyyeHHst cepHo KucioTsl. [Ipumenenue. Comu CepHOMl  KHCIOTHI,
KauecTBEHHasl peakuus Ha cyibdaT-uoH. HaxoxneHue cepsl U e€ COeAMHEHUN B
npupoje. XHUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU Cepbl
(KUCTIOTHBIC  JOXIW, 3arpsA3HEHHE BO3AyXa H  BOJOEMOB), CIOCOOBI  €ro
MPEAOTBPAILLECHUS
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OOmiast xapakTepucTuka 3y1eMeHTOB VA-rpynmnbl. OCoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTETIEHU OKHUCIIEHUs. A30T, paclpocTpaHeHue B pupoje, Gpusnueckue u
XUMUYecKue cBoicTBa. KpyroBopor azora B mpupoae. AMMHAK, ero (hU3WYecKue u
XMMUYECKHE CBOWMCTBA, MOydyeHHe U npuMeHeHne. Comu aMMOHHMS, UX (pu3nyeckue u
XMMHUYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakuusi Ha HOHBI aMMOHHUS.
A3oTHas KucioTa, e€ MoyiydeHue, PU3NYECKue W XUMHUYECKHe CBOMCTBa (00mIMe Kak
MIpeICTaBUTEINS KJlacca KUCIOT U cnenuduueckue). Vcmnonb3oBaHue HUTPATOB U coyel
aMMOHHMSI B KayeCTBE MHHEPAIbHBIX YHOOpeHH. XUMHUECKOe 3arpsa3HeHue
OKpY’Karolllel cpeapl COeMHEHUIMHU a30Ta (KUCIOTHBIE JOXAM, 3arpsi3HEHHE BO3IyXa,
TOYBHI U BOJIOEMOB)
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dochop, ammorpomnHbie Mogupukamuu Gochopa, PU3NYECKUe U XUMUIECKUE CBOWCTBA.
Oxkcun docdopa(V) u dochopras kuciora, GuU3NUECKHE W XUMHUYCCKHE CBOWCTBA,
nony4yenue. McnonpzoBanue pocdaroB B KauecTBe MUHEPAIbHBIX YAOOpEHHA

2.5

OOmiast xapakrepuctuka 31eMeHTOB [VA-rpynmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble  CTENEHU OKHUCIEHUA. YIJIepoJ, aUIOTPOIHbIE  MOJU(HUKALMH,
pacrpocTpaHeHHe B TpUpoje, (uU3MYecKHe W XHMHYECKHE CBOWCTBA. AICOPOIHS.
Kpyrosopot yraepona B mpupoae. Okcuasl yriepoja, Ux GU3N4ecKue U XMMUYECKHe
CBOWCTBa, JICWCTBUE HA KHUBBIE OPraHU3MBI, IOJIy4€HUE U IPUMEHEHHE. DKOJIOTHIECKUe
poOJieMbl, cBs3aHHbIE ¢ okcuaoM yriepoaa(IV); rumore3a rno6anbHOTO MOTEIUICHHS
KJIMMaTa; MapHUKOBBIA APQeKT. YroibHas KHCIOTa M €€ CONu, MX (U3NYECKHE U
XMMHUYECKHE CBOWCTBa, MOJIyueHHME M HpuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHaT-uoHBL. Vcnoap3oBaHne KapOOHATOB B OBITY, MEIHUIIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO35I1CTBE




2.6

[lepBoHayanbHbIe TOHATHUS 00 OpPraHMYECKHUX BELIECTBaX KaK O COEAUHEHHUSX yIriiepojia
(MeraH, 3TaH, ATWIEH, allETUJIEH, STaHOJ, INIMLEPHUH, YKCyCHas Kuciora). MIx cocras n
xumuueckoe ctpoerue. [loHsTHe 0 OMOIOTHYECKU BaXKHBIX BEIIECTBAX: KHUpax, OeiKax,
YIJI€BOJAX — U X POJIM B JKU3HM 4eJoBeka. MaTepruaabHOE €IMHCTBO OPraHU4YECKUX U
HEOPraHWYECKUX COEANHEHUI

2.7

Kpemunii, ero ¢u3uveckne W XUMHUYECKHE CBOWCTBA, TMOJYyUYCHHE M TPUMCHCHHE.
Coenunenus kpeMmHus B npupone. O0mue npeacrasieHus o0 okcuae kpemaus(IV) u
KpeMHUEeBOM kucnore. CuiMKaThl, WX HCIONb30BaHHE B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH. BakHelline CTpOWTENbHBIE MaTepuaibl: KepaMuKa, CTEKJIO,
IIEMEHT, 0€TOH, kene300eToH. [IpobiaemMbr 6€30macHOTO MCTIOIB30BAHUS CTPOUTEIBHBIX
MAaTEpHAJIOB B TOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUN IKCIEPUMEHT: U3ydeHHe 00pa3IiOB HEOPraHWYECKHUX BEILECTB, CBOMCTB
COJITHOM KHCIIOTHI; TPOBEIEHUE KAuyeCTBEHHBIX peaklMil Ha XJIOPUI-UOHBI U
HaONlIOJICHWE TIPU3HAKOB WX TPOTEKAHMS; OIBITH, OTpaxkaromye (Qu3nveckue u
XMMHUYECKHE CBOICTBA TaJlOr€HOB M HMX COEIWHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMIIEHHE C oOpa3lamMu  XJOPUAOB  (TalOTEHUIOB);
O3HaKOMJIEHHE C oOpaslaMu cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOMIOEHHE Ipolecca OOYIrJIMBaHMs caxapa MOJ JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KUCJIOTHI; U3YYCHHE XUMHUECKIX CBOWMCTB pa30aBIeHHOM
CEpHOI KHCIIOTHI, TPOBEJCHIE KAYECTBEHHON pEaKlUy Ha CylIb(paT-uoOH U HAOIIOACHHE
MpU3HAKa €€ MPOTEKAHMS; 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa
U UX COCIMHEHUH (BO3MOXKHO MCTOJIh30BAaHUE BUACOMATEPUAIIOB), 00pa3iiaMu a30THBIX
n dochopHbIX ymoOpeHUH; mMonMydeHHe, coOWpaHue, paACHO3HABAHHE W H3YUYCHHE
CBOWCTB aMMUaKa; MPOBEJCHHE KaYECTBEHHBIX PEAKIMil Ha MOH aMMOHUS U ¢ocdar-
WOH W HM3y4eHHUE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJEHCTBUE KOHLIEHTPUPOBAHHON
a30THOW KHCIIOTHI C MEJIbI0 (BO3MOXHO HCITOJIb30BaHUE BHUICOMATEPHAIIOB); U3yUEHUE
Mojieliell KpUCTaNIMYecKuX pemérok anMasa, rpadura, QymiepeHa; 03HaKOMJICHHE ¢
MPOLIECCOM  QICOPOIIMU  PACTBOPEHHBIX  BEHIECTB  aKTUBUPOBAHHBIM  YTIEM U
YCTPOMCTBOM MpOTHUBOras3a; IOJy4YeHHe, coOupaHHe, pacrno3HaBaHUE U H3YyUYEHHE
CBOWMCTB YTJIEKHUCIIOTO Ta3a; MPOBEJICHHE KA4eCTBEHHBIX pPEaKIMii Ha KapOoHAT- U
CWJIMKAT-UOHBl U W3Y4YEHHE NMPU3HAKOB MX MPOTEKAHUS; O3HAKOMJICHHE C MPOAYKLHEH
CHWJIMKATHOM TMPOMBIIUIEHHOCTH; PEIIEHUE HKCIEPUMEHTAIbHBIX 3a/Jady IO TeMe
«BaxHeinme HeMeTauIbl U UX COSAUHEHUS»

Mertannsl 1 uX COCAUMHECHUA

3.1

O6H.[3.$I XAPAKTCPUCTHUKA XHMHUUYCCKHUX JBJICMCHTOB — MCTAJIJIOB Ha OCHOBAHHU HX
nojoxxeHusa B Ilepuoguueckoil cucreme xumuyeckux sneMeHToB .M. MenneneeBa u
CTPOCHUSA aTOMOB. CTpOGHI/Ie METa/uIoB. MeTtammueckass CBSI3b M MeTajIndecKas
KPUCTAJUIMYECKas peHIETKA. DIICKTPOXUMUYECKUHN Pl HANPSIKEHUH METAIIIIOB
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dusznueckue W XUMUYECKHE CBOMCTBAa MeTauioB. OOmue crmocoObl IMOTydeHUs
meTtamoB. IloHsaTue o KOppO3un MCTAJUIOB, OCHOBHLIC CHOC06BI 3alluThl UX OT
kopposuu. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX MIPUMEHEHHUE B OBITY U
MPOMBIINIJICHHOCTH
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[Ilenounsle MeTaibl: MoJjiokeHue B [leprnonueckoi CucTeMe XUMHUYECKUX AJIEMEHTOB
J.W. MenpaeneeBa; CTpo€HHE MX aTOMOB; HaxoXXAeHUE B mnpupoae. Pu3nyecKkue u
XMMHUYECKHE CBOICTBA (Ha IpuMepe HaTpus U Kanus). OKCUabl ¥ THAPOKCU/IBI HATPUSL U
kanus. [[puMeHeHre meaoYHbIX METAUIOB U UX COETMHEHUHN

3.4

[IlenouHO3emMeNnbHBIE METAUIbl MAarHWi W Kajabluil: mojioxkeHue B Ilepuomnueckoit
cucremMe xumuyeckux dneMeHtoB J[.M. MenneneeBa; CTpoeHME HUX aTOMOB;




Haxo)KJieHne B npupone. duznueckne M XMMHUYECKHE CBOMCTBA MarHusl M KaJIbLIMS.
Baxueiiimme coenuHeHus Kanblus (OKCHUI, TUIPOKCHI, coiu). YKECTKOCTh BOABI U
crocoObI €€ yCTpaHeHUs

3.5

Amomunuii: nonoxenue B Ilepuoamueckoid cucreme xumudeckux siemeHToB JI.M.
MenzeneeBa; CTpoeHHE aToMa; HaXOXkJIeHHe B mpupojae. Dusnueckue U XUMUYECKUE
CBOMCTBA AMFOMHUHIMS. AMGOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A AITFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepuommueckoil cucrteMe XuMmudeckux osieMeHtoB JI.U.
MeneneeBa; CTpO€HHUE aToMa; HaxoxJeHue B mpupoje. Ou3nueckue U XUMHUUECKUE
cBoiicTBa kene3a. Oxcuasl, ruapokcuanl U conu xeneza(ll) u xeneza(Ill), ux cocras,
CBOMCTBA U IIOJIy4YCHUE

3.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJIEHHE C oOpa3laMM METaUIOB M CIUIaBOB, MX
(bu3MYeCKUMH CBOMCTBAMM; H3Y4YEHHE PE3yJbTAaTOB KOPPO3UHU METAIJIOB (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), OCOOCHHOCTEN B3aUMOJICHCTBHS OKCH/IA KaJIbIHS U
HaTpus C BOJOW (BO3MOXXKHO HCIOJIb30BaHUE BUJECOMATEPHUANIOB); HCCIEAOBaHUE
CBOMCTB JKECTKOM BOJBI; Ipoliecca TOPEHHs Kejle3a B KUCIOpoAe (BO3MOXKHO
MCIOJIb30BaHNE BHAEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KAUE€CTBEHHBIX peaKlui
Ha WOHBI (MarHus, Kalblus, aTrOMUHHS, nuHKa, xene3a(ll) u xenesa(Ill), memu(Il);
HaOJI0/IeHNE U OMUCaHNe MPOIECCOB OKPAlIMBaHUS MJIaMEHH MOHAMU HATPHS, Kalus U
KaJbIHs (BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPHAJIOB); UCCIIENOBaHUE aM(pOTEPHBIX
CBOMCTB 'MAPOKCH/IA aJTIOMUHUS M THIPOKCUA IIUHKA; PELICHUE YKCIIEPUMEHTAIBHBIX
3a7a4 no teme «BaxkHelme MeTalyIbl U UX COEIMHEHUS

XuUMHS ¥ OKpYXKarolas cpeaa

4.1

HoBbie maTepuansl u TexHonoruu. BemectBa m mMartepuanbl B MOBCEIHEBHOW JKH3HU
YCcJIOBCKA. XI/IMI/IH nu BHOpOBbe. BCSOHaCHOQ HCIIOJIB30BAHUC BCIICCTB U XHUMHWUCCKHUX
peakuii B ObITy. [lepBasi TOMOIIL TPH XUMHYECKHUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI 3K0JIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl
I[MTAK. Ponp XxumMuM B peUIeHHH 3KOJIOTHYECKUX NpobieM. [IpupomHble MCTOUYHUKH
YTJIEBOJIOPOAOB (YTrojb, MPUPOAHBIN Ta3, HEPTH), MPOAYKTH UX MEepepadOTKH, UX POJb
B OBITY U IPOMBINIJICHHOCTH

4.3

XUMHUYECKUN OSKCIEPUMEHT: HU3y4yeHHE OO0pa3lloB MaTepualioB (CTEKJIO, CILUIaBbI
METAJUIOB, TOJIMMEPHBIE MaTepHaIb)

ITPOBEPAEMBIE HA OI'D 10 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA3OBAHUA
Kon
npos
epse IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHA
MOI0 OCBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'O 00111er0
TpeOd oOpa3oBanust Ha ocHoBe PI'OC
OBaH
usi
1 IIpencraBnenue:

1.1

O TO3HABAEMOCTH SBJICHUN TNPHUPOJbI, MOHUMAHHE OOBEKTHBHOH 3HAYMMOCTH OCHOB
XMMHUYECKOH HAyKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIien
KYJBTYPBl M TIPAaKTHYECKOM JEATENBHOCTH 4YEJIOBEKA B YCJIOBUAX COBPEMEHHOIO
o011ecTBa; MOHMMAaHUE MECTa XUMHUH CPEIIU IPYTUX €CTECTBEHHBIX HAYK




1.2

0 HAY4YHBIX MCTOAaX ITO3HAHUA, B TOM UYHUCIIEC OSKCICPHUMEHTAJIBHBIX U TCOPETHUYCCKHUX
METOax HCCICAOBAHUSA BCHICCTB W HU3YUYCHHA XUMHUUYCCKHUX peaKqu/'I; YMCHHC
HCIIOJB30BaTh MOACIHN IJIsA 00BICHEHUS CTPOCHUA aTOMOB U MOJIEKYJI

1.3

0 chepax mpodeccHoHATBEHOW NESTETHLHOCTH, CBS3aHHBIX C XMMHEH M COBPEMEHHBIMHU
TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha AOCTHXKCHHAX XUMHYECKOU HAayKH, 4YTO IIO3BOJIUT
oOydJaronMcs paccMaTpUBaTh XUMHIO Kak cdepy cBoei Oyaymed mpodeccruoHanibHON
JeSITeIbHOCTH U CJIeNlaTh OCO3HAHHBIM BBIOOp XMMHHM Kak MPOQHIBHOIO MpeaMeTa Impu
nepexo/ie Ha ypOBEHb CPEAHET0 00IIero oopa3oBaHus

BnaneHne cucteMoil XMMHUYECKUX 3HAHMM M YMEHHUE NPUMEHATh CHUCTEMY XUMHUYECKHX
3HaHUH, KOTOpast BKJIKOYAET:

2.1

Ba)KHEWIINE XUMHUYECKUE IMOHITHSI: XUMUUYECKUN 9JICMCHT, aTOM, MOJICKYJId, BCIICCTBO,
MPOCTOE W CIIO)KHOE BEIIECTBO, OHOPOJHAS W HEOAHOPOIHAS CMECh, OTHOCHUTEIIbHBIE
ATOMHasA W MOJICKYJIIpHAasd MacCbl, KOJMYCCTBO BCIICCTBA, MOJIb, MOJIApHAsA Macca,
MOJIAPHBIA O00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHWE, COJIb (CPEeIHssI), XUMUYECKash peaKIilus,
pEeaKIK COCIMHEHUS, PEaKIMH PA3JIOKEHUs, PEaKIUU 3aMeIIeHUs, peaklud OOMEeHa,
TErI0BOM 3(PQEeKT peakiuu, 3K30- U IHAOTSPMUUYECKUE PEAKIIMH, PACTBOP, MaccoBast OIS
XUMHUYCCKOI0 3JICMCHTA B COCAMHCHHUH, MACCOBAasA HOJId W HNPOLCHTHAsA KOHICHTPALIUA
BEIIIECTBA B PAaCTBOPE, SJIPO aTOMa, MICKTPOHHBIN CJIOW aTOMa, aTOMHasi OpOUTalIb, PaNyC
aToMa, BAJICHTHOCTb, CTCIICHb OKHUCJICHHA, XUMHYCCKAA CBA3b, 3JICKTPOOTPULATCILHOCTD,
MOJIIpHAs W HEMOJISIpHAas KOBAJEHTHAsl CBsI3b, MOHHAS CBS3b, METAUIMYECKas CBS3b,
KpUCTAUTUYeCKasi peméTka (aroMHas, WOHHAs, METAJUTMYEecKasl, MOJICKYJSpHas), HOH,
KaTHOH, aHUOH, DJIEKTPOJIUT M HEAJICKTPOJIUT, FICKTPOIUTHUECKAS TUCCOIUAITUS, PEAKITUN
MOHHOI'O 06MeHa, OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIC pCaKkuuu, OKHCIIUTECIIb 148
BOCCTaHOBUTENb, OKHCJIICHHE W BOCCTAaHOBJICHUE, JJICKTPOJIM3, XUMHUYECKOE pPaBHOBECHE,
oOpatumMble ¥ HEOOpaTUMBIE PEAKIUH, CKOPOCTh XWMHUYECKOW pEaKIMH, KaTaau3aTop,
IT/IK, Koppo3usi METauioB, CIIJIaBbI

2.2

OCHOBOIIOJIATAOIINE 3aKOHBI XUMUU: 3aKOH COXPAHEHHS MacChl, IEPHOJUYECKUN 3aKOH
J.N. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaJpo
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TEOpUU  XUMHU: ATOMHO-MOJIEKYJIIpHAash  TEOpHs, TeOopus  AJIEKTPOIUTUYECKOU
U CCOIUAIINN

Brnangenue ocHOBaMU XMMHUYECKON I'PAMOTHOCTH, BKJIKOYAOIIEH:

3.1

YMEHHUE MpPaBUIBHO MCIIOJIb30BaTh HM3YyYEHHBIE BEIIECTBA M MaTepHaibl (B TOM YHUCIE
MHUHEpaJIbHbIE yIOOPEHHs, METaIbl M CIUIaBbl, MPOJYKTHl MEPEepabOTKH MPHPOIHBIX
UCTOYHUKOB YIJIEBOJOPONOB (YIJis, MPHPOJHOTO ra3a, He(TH) B OBITY, CEIbCKOM
XO34HCTBE, Ha MPOM3BOJCTBE M TOHMMAaHHE 3HAUYCHHS XKUPOB, OCIKOB, YIJIEBOJIOB IS
OpraHu3Ma 4YeliOBeKa,; yMEHHE IPOTHO3MPOBATh BIMSHUE BEIIECTB U XMMHUYECKHX
IPOLIECCOB HAa OPTaHN3M YEeJIOBEKA M OKPYKAIOIIYIO TPUPOAHYIO Cpeay

3.2

YMEHHE HHTErpUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX YU4eOHBIX MPEIMETOB

3.3

HaJIMYUe ONbITa pabOoThl C PA3NTUYHBIMU UCTOUHUKAMH MH(GOpPMaLMU 0 XUMUU (HaydHas
Y HaAy4YHO-IOIYJISIpHAs JINTEPATypa, CII0BAPH, CIPAaBOUYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTUBHO OIEHMBaTh WH(GOPMAILMIO O BEIIECTBAX, HUX MPEBPALICHUSIX H
MPAKTUYECKOM TPUMEHEHWHW U YMEHHUE WCIONb30BaTh €€ Ui pelIeHus y4eOHO-
MO3HABATENIbHBIX 33]1a4

Bnagenve ocHOBaMU TMOHSTUHHOrO ammapara MU CHUMBOJIMYECKOTO S3bIKA XUMHH IS
coctaBieHUsT (OPMyNl HEOPTraHWYECKHX BEIIECTB, YPAaBHEHHH XHWMHUYECKUX pEaKIIUi;
ocHoBamu xumu4eckoil HoMeHkatypsl (IUPAC u TpuBuanbHOI)

YMeHrne OOBSICHATh CBsA3b TIOJIOKEHHWs dJieMeHTa B I[lepmommueckoil cucreme cC




YHUCIIOBBIMH XapPAaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB U
3apsn  sAapa, OOIIee YHCIO  JJIEKTPOHOB),  pAcIpeleNieHHEM  JJIEKTPOHOB IO
SHEPreTHYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUO/IOB, KA U KAJIbIIHS

[IpencraBienne 0 NEPUOAMYECKOM 3aBUCUMOCTH CBOMCTB XHWMHYECKHX 3JIEMEHTOB
(paamyc aToMa, NIEKTPOOTPHUIIATEIHLHOCTD), MPOCTHIX U CIOXKHBIX BEIMIECTB OT MOJIOXKEHUS

6 anemeHToB B Ilepuoanueckoit cucteme (B MajblX MepHOJaxX M TJABHBIX MOATPYINNAaX) U
AJIIEKTPOHHOI'O CTPOCHHS aTOMa
7 | YMeHue K1accupHUIMPOBATH:
7.1 | XUMHYECKUE 3JIEMEHTHI
7.2 | HeopraHWyecKHe BEIIecTBa
7.3 | XUMUYECKHE PEaKIIH1
8 YMeHnue onpeaensiTh:
8.1 | BaJNEHTHOCTb U CTENEHb OKUCICHUS XUMHUECKUX 3JIEMEHTOB, 3apsij HOHA
8.2 | BUJ XMMHUYECKOU CBSI3U U TUM KPUCTAIIMYECKON CTPYKTYPHI B COCTUHEHUAX
8.3 | xapakTep cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 | okucauTeNnbh U BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBath (GU3NUYECKUE U XUMHUECKHE CBOMCTRA!
9.1 | MPOCTBIX BemecTs (xuciopon, 030H, BOAOPO, TpaduT, anMas, KpeMHUH, a3oT, docdop,
' cepa, XJI0p, HaTPUM, KaJIWid, MarHui, KaJdblui, ATFOMUHHAM, XKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCII€ WX BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJIOPO,
CEPOBOJIOPOA, OKCHUABI M TUAPOKCUABl MeTtauioB I-IIA rpymn, amromunus, memu (II),
9.2 | nuHKa, xene3a (II u II), okcuasr yraepona (Il u IV), kpemuns (IV), azora u pochopa (111
u V), cepsl (IV u VI), cepuucras, cepHas, a30TuCTasA, a30THas, GpochopHasi, yroibHasi,
KpEMHHUEBAsi KUCIIOTa U UX COJIN)
IIPOTHO3UPOBATh U XapaKTEpPHU30BaTh CBOICTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U
9.3 | cTpoeHMs, TPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HX CBOMCTB, BO3MOXHOCTh
MPOTEKaHUs XMMHUECKUX MPEBPAIeHUH B pa3InYHbIX YCIOBUAX
10 | YmMeHue cocTaBlIsSITh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUI, B TOM YHUCIIE:
10.1 | peaxiuii HOHHOTO OOMEHa
10.2 | OKMCIUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103  UIIOCTPUPYIOLIMX XIMU4ECKHE CBOMCTBA U3YYCHHBIX KJIACCOB (TPYIIT) HEOPTaHUIECKUX
BEIIECTB
10.4 nmoaTrBepKAArOIIMUX F€HETUYECKYIO B3aUMOCBS3b MEXK 1Y HUMHU
11 | VYmenue BEIUHUCIATH (TPOBOJUTH PACUETHI):
11.] OTHOCHTENBHYIO MOICKYIAPHYIO M MOJADHYIO Macchl BEIIECTB, MACCOBYIO JIONO
XUMHUYECKOT0 3JIEMEHTA B COSAMHEHU U
11.2  maccoByro 1010 BELIECTBA B PacTBOPE,
11.3 | KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
1.4 TO YPaBHEHWAM XHMHUCCKHX peakuuii M HaXOAUTh KOJMYECTBO BEILIECTBA, O0BEM U
MacCy peareHTOB WM NPOAYKTOB pEaKIuu
12 | Bnapenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMH HAay4YHOTO TO3HaHHS (HAOJIOJCHUE, M3MEpPEHHE, JKCIEPUMEHT,
12.1 ™MopenupoBaHWE€) TPH U3YYEHHHM BEIIECTB M XHMHUYECKUX SBJICHUH; yMEHHE
chopMynupoBaTh NpoOIEMY U IIPEUIOKUTH IYTH €€ pelIeHus
12.2  Ge3zomacHOM pabOTBl € XUMHYECKMMH BEIIECTBAMH, XHUMHUYECKOW TMOCYIOM W




1a60paTOPHBIM 000PYI0BAHUEM

12.3

npaBujamMu 0e30MmacHOro oOpamieHusl ¢ BEleCTBAMH, MCIOJIb3yEeMbIMH B TIOBCEIHEBHOM
JKU3HU, TPaBUJIAMU TIOBEIEHUS B IEISIX COEPEKEHHUS 3J0POBbsI U OKPYXKAIOIIEH
MIPUPOTHON CpeNIbl; MOHUMaHWE Bpeaa (OMacHOCTH) BO3JICUCTBHS Ha >KUBBIC OPTaHU3MBbI
OTIpEeNIeIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS M TMPEAOTBPALICHUS HX BPEIHOTO
BO3JICHUCTBUS

13

Hannane IMPAKTUYCCKHUX HABBIKOB INIAHUPOBAHUA W OCYHICCTBICHUA CICAYIOMIUX
XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

U3YYCHUE U onucaHue (GU3MUECKUX CBOWCTB BEUIECTB; O3HAKOMIICHUE C (DHU3UYECKUMH U
XMMHYECKUMHU  SIBICHUSIMH;  OMbBITHI, WJUIIOCTPUPYIOIIME TPU3HAKU  MPOTEKAHUS
XAMHYECKHUX peaK Ui

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecel

13.3

MOJIyuYeHUe KHUCIIOpOoJia U U3yYeHHE ero CBOMCTB; MOJy4YEHHE BOJIOPOAA U M3YyYEHHUE €ro
CBOfICTB; MOJIYYCHHEC YIJICKHUCJIOTO ra3a U U3y4YCHUC €TO CBOI>'ICTB; MOJIYYCHUC aMMHaKa U
M3y4YEHHE €r0 CBOMCTB

13.4

MIPUTOTOBJIEHHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOTO BEMIECTBA

13.5

NpUMEHEHWE HHIMKATOpOB (MakMyca, MeTuWjopamwka u ¢eHondramenna) s
oTpesieNIeHuUs] XapaKTepa Cpelibl B pACTBOPAX KUCIOT U MIENOYCH

13.6

UCCIIC/IOBAHNE U OMNKMCAHUE CBOMCTB HEOPraHUYECKMX BEILECTB PA3JIMYHBIX KJIACCOB;
U3y4eHHE B3aUMOJICHCTBUS KHUCIOT C METaJUlaMH, OKCHAAMHU METAJUIOB, PACTBOPUMBIMU U
HEPAaCTBOPUMBIMU OCHOBAHHUSIMHU, COJIIMH; TIOJIy4Y€HHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajla IpYrMM M3 pacTBOpa COJIM; HccieloBaHuE aM(OTEpHBIX
CBOMCTB TUAPOKCUIOB ATIOMUHUS U IIMHKA

13.7

pelIeHue SKCIEePUMEHTANBHBIX 3a/1ay 1o TemaM: «OCHOBHBIE KJIACChI HEOPTraHUYECKHX
COCIMHEHUIY»; «DJEKTPOJUTHYECKAs AHuccoluanusy; «BaxHellne HeMeTaibl U UX
coeMHEHN»; «BaxkHeHIIIne MeTallJIbl ¥ UX COCTMHCHUSI

13.8

XUMHUYECKHE OKCIEPUMEHTHI, WJUIIOCTPUPYIOIINE TMPU3HAKA TPOTEKAHUS pPeaKIHid
MOHHOTO OOMEHa; KayeCTBEHHbIE PEaKIMU Ha MPUCYTCTBYIOIIME B BOIHBIX pacTBOpax
WOHBI: XJIOpU[-, OpOMUI-, HOIUI-, cyibdar-, dhocdar-, kapOOHAT-, CHIMKAT-AaHHOHBI,
TUAPOKCHUI-UOHBI, KAaTHOHBI aMMOHHUS, MarHus, Kajblus, aJlOMUHUA, xeneza (2+) u
xkenesa (3+), menu (2+), muHKA

14

VYwmenue:

14.1

MPEJICTaBIISITh Pe3yNbTaThl 3KCIIepUMEHTa B (hopMe BBIBOJIOB, 10KA3aTENbCTB, TpaduKOB U
TaOJIUII ¥ BBISBIISATH YMIUPUYECKUE 3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATh CBA3M MEXIY pealbHO HaONI0aeMbIMH XUMHUYECKUMH SIBJICHUSMHU WU
IpOLECCaMH, TPOUCXOIAIIUMH B MAaKpO- W MHKPOMHpE, OOBSICHATh MPUYNHBI
MHOT000pa3usi BeleCTB

IHEPEYEHD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHUHN

Kox  IIpoBepsiemblii 3JieMEHT COAePKAHUS
1 [lepBoHavalibHbIE XUMUYECKUE MTOHSATHUS
1.1 | Ywucrele BemecTBa U cMecu. CriocoObl pa3esieHus: cMecei
12 ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3J€MEHThl. CHMBOJBI XUMUYECKHX DIJIEMEHTOB.
IIpocThle U CIOXKHBIE BELIECTBA.




1.3

Xumudeckass ¢Gopmyia. BajgeHTHOCTP aTOMOB XUMHYECKHX dieMeHToB. CTerneHb
OKHCJICHUA

1.4

3aK0H MOCTOSHCTBA cocTaBa BerlecTB. OTHOCUTENbHAS aToOMHAsA Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10JIs1 XUMHYECKOTO 3JIEMEHTA B COSTMHEHUN

1.5

KonunuectBo BemectBa. Moibs. Monsipaas macca. MouisipHbIii 00bEM Ta30B. B3auMocBsi3b
KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX CIMHUAIL BEIICCTBA

1.6

dusnyeckue U XMUMHUUYECKUE SIBJICHUSA. XUMHUYECKas peakuus U e€ NpHU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BENIECTB. XUMHUYECKUE YPABHEHUS

[lepuonnueckuii 3axkoH u Ilepuonuueckas cucrema Xumuyeckux siementoB [I.M.
MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuomnueckass cucrema XumMuyeckux odiementoB [.M.
Menpeneesa. Ileproasl u rpymnmnsl. @U3NYECKU CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB
NIEPUOJA U IPYIIIBI JIEMEHTA

2.2

Ctpoenne aromoB. CoctaB aroMHbIX saep. WM3oronbl. OnektpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEeK aToMOB IepBbIX 20 XMMHUYECKUX 37eMeHTOB llepmoauueckoii
cuctemsl /.. Mennaeneepa
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3aKOHOMEPHOCTH B M3MEHEHHWHM CBOWCTB XUMHUYECKHUX JJEMEHTOB IIEPBBIX TPEX
MEPHOJIOB, KallWsl, KaJIbIUs (paaryca aTOMOB, JIEKTPOOTPUILIATETHHOCTH, METAJUTMYECKUX
U HEMETAJUIMYECKUX CBOWCTB) M HMX COCIWHEHHH B COOTBETCTBHU C IIOJIOKEHHUEM
371€MEHTOB B [leproanyeckoil CUCTEME U CTPOCHUEM UX aTOMOB

Crtpoenue BemiecTBa

3.1

XuMuueckas CBS3b. KoBanentnas (nonsipHas u HEMOJISIpHAs ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX dJeMEHTOB. MoHHasg cBs3b. MeTamumueckas
CBS3b

3.2

THUnIbl KPUCTATMYECKUX PEIIETOK (aTOMHAsi, MOHHAs, METAJIMYecKas), 3aBHCHUMOCTb
CBOWCTB BEILIECTBA OT TUIA KPUCTATUTMYECKON PEMIETKU U BUIA XUMUYECKOU CBSI3U

Baxwneiimue npeacTaBUTENN HEOPraHUYECKUX BEMIECTB. HeMeTtaiuibl U uX COEIUHEHUS.
MeTtanibl ¥ UX COETUHEHUA

4.1

Knaccudukanmss W HOMEHKJIATypa  HEOPraHWYECKMX  COCAMHEHHWH:  OKCHIOB
(coneoOpasyrome: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) W HECOJIeo0pa3yoIIue;
OCHOBaHMH (IENOYN W HEPACTBOPUMBIC OCHOBAHMS); KUCIOT (KHUCIOPOACOAEPKAIINE 1
OECKHCIIOPOIHBIE, OMHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

4.2

du3nyecKkue 1 XUMUIECKUE CBOMCTBA MIPOCTHIX BEIIECTB-HEMETAIUIOB: BOJIOPOA, XJI0pa,
KHCJIOPOJIa, CEPHI, a30Ta, hocdopa, yriaepoaa, KpEMHUS

4.3

Du3nyecKue W XHMUYECKHE CBOMCTBA INPOCTBIX BEHIECTB-METAJUIOB: JINTHUSA, HATPHS,
KaJiusl, MarHusl ¥ Kajblysl, aIFOMUHHUS, JKele3a. DINEKTPOXUMHUUECKUN P HaNpsKEHUI
METaJIOB

4.4

®uznyeckue W XUMHUYECKHME CBOWMCTBA BOJOPOAHBIX COCIUHEHUW HEMETAJIOB:
XJIOPOBOJIOPOJIa, CEPOBOAOPOIa, aMMHUAKA

4.5

dusnyueckre 1 XUMAYECKHE CBOMCTBA OKCHaI0B HemeTaiuioB: cepol (IV, VI), azota(Il, IV,
V), pochopa(Ill, V), yraepoma(ll, IV), kpemuus(IV). [lonyueHne okcug0B HEMETAIIOB

4.6

Xumnyeckue cBorctBa okcuaoB: metaiwioB [A-IIIA rpynn, umunka, memu(Il) u xenesa(Il,
III). ITory4yeHne OKCUI0B METAIIIIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBaHWUH © amMOTEPHBIX THAPOKCHIOB (Ha TMpUMEpe
THJIPOKCUIOB AJIOMHHHUSA, XKene3a, IUHKa). [losyueHue ocHOBaHHMH U aM(OTEPHBIX
THJIPOKCHJIOB




OO0mme XUMHYECKHE CBOWCTBA KHCJIOT: XJOPOBOJOPOIHOH, CEPOBOJIOPOIHOM,
CepHHUCTOM, CepHOHM, a30THOH, QochopHOH, KpeMHUEBOW, yrompHOW. Ocolble

4.8 XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOW W a30THOW kucior. [lomydenue
KHUCJIOT
4.9 | Obumme xMMHYECKHe CBOMCTBA cpeaHux coueld. [lomyuenue comneit
410 [Tony4yenue, cobupanue, pacro3HaBaHHE BOJOPOJAA, KUCIOPOAa, aMMHAaKa, YIIEKHCIOTo
rasa B JabopaTopun
411 [Tonyyenne ammuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBIIUIEHHOCTH. OO0IIHE CIIOcoObI
MOJIYYEHUSI METaJJIOB
4.12 | T'enernueckas cBA3b MEXIY KJIACCAMU HEOPTaHUYECKUX COENMHEHUN
5 XHUMUYECKUE PEAKIINU
Krnaccudukanus XuMHUUECKUX peaklUuid MO pa3IuyHbIM MPHU3HAKaM: MO0 YHCIY U COCTaBy
5.1  ydJacTBYIOIIMX B PEAaKLMU BEUIECTB, MO TEIUIOBOMY 3P EKTy, M0 U3MEHEHHUIO CTeNeHen
OKHCJICHUS XMMHUYECKUX 3JIEMEHTOB
59 TennoBoit 3(pdekT XUMHUYECKON peakluh, TEPMOXUMHYECKHUE YypaBHEHHS. OK30- U
SHAOTEPMHUUYECKUE PEAKIMH. TepMOXUMHUUECKHUE YPAaBHEHUS
OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE — peakiuu. OKHUCIUTENM U  BOCCTAHOBUTEIIU.
5.3 | IIpoueccel OKHCJICHUSA u BOCCTaHOBJICHUS. DJIEKTPOHHBIN Oaanc
OKHCIIUTEIHbHOBOCCTAHOBUTEIILHON PeaKuu
54 Teopust snekTponuTHUecko auccounanuu. KaTHOHBI, AHUOHBL. IJIEKTPOIUTHL U
HeIeKTpoNnThl. CUITbHBIE U clla0ble 3NIeKTPoauThl. CTeneHb AUCCOIUAINU
55 PeaKum.I' HOHHOI0 OOMeHa. Y CIIOBUA l'IpOTveKaHI/ISI peakmuii MOHHOTO OOMeHa, TOJIHBIE U
COKpalll€éHHbIC HOHHBIE YPaBHEHUS PEaKIINil
6 XuUMUA U OKpY’Karonas cpea
BemectBa 1 MaTepuansl B TOBCEAHEBHOM KU3HU YEJIOBEKA. be3omacHoe MCIONIb30BaHNE
6.1 | BemecTB W XMMHYECKUX peakiuii B yabopatopuu u OwiTy. [lepBas momoms mpu
XUMHUYECKHUX 0KOTaxX M OTPABICHUSX
XuMHYeckoe 3arps3HeHHE OKpYyKawolled cpeabl (KUCIOTHBIE IOKIU, 3arpsi3HEHHE
6o  1O4BbL, BO3AYXa M BOJIOEMOB), CIIOCOOBI ero mpefoTBpanieHus [lpeaensHas gonmyctumast
konnentpanus BemecTB (IIJIK). Pombp Xumum B pemieHHH SKOJOTHYECKHX TMPOOJIEM.
Ycunenre napHUKOBOro 3P dexTa, pa3pynieHue 030HOBOTO CIIOS
[Tpumenenue cepsl, azoTa, (pocdopa, yriepoaa, KpeMHHS U UX COCAMHEHUI B OBITY,
6.3 | MCAMUHMHE, IPOMBIICHHOCTH 1 CENbCKOM xo3siiicTBe. [IppuMeHeHe MeTauIoB U CILUIaBOB
(cramb, 4yryH, JIOpaTIOMUHHNA, OpOH3a) B OBITY M MPOMBIIIJICHHOCTH MX COCIUHEHUI.
[TonsiTHe 0 KOPPO3UH METANIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI X OT KOPPO3UHU
6.4 [IpupoaHble UCTOYHUKH YTIIEBOAOPOIOB (YroJib, MPUPOAHBIN ra3, HedTh), MPOIYKTHI UX
nepepaboTku (0€H3MH), UX POJIb B OBITY M IPOMBILILICHHOCTH
[lepBoHavanbHbIe TOHATHS OO0 OpPraHMYECKHX BEIECTBAX KaK O COENMHEHUSX Yriepona
6.5 (MeraH, STaH, ATWJIEH, alETWIEH, 3TAHOJ, TJMIEPUH, YKCycHas kuciota). llonstue o
OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: KHpaX, Oelkax, yrieBojaX — M HUX POJIU B KHU3HU
4eJIoBeKa
7 Pacuérsr:
7.1 | mo ¢popmynaM XUMHUYECKUX COSTMHEHUN
7.2 macchl (MaccoBOM) AOJM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 10 XUMHYECKUM ypaBHEHHSIM




YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
» Xumus. 8 kimacc. ba3oserit yposens. ["'adpuensta O. C., Octpoymos U. I'., Cnaakos C. A.
«M3natenbcTBO «IlpocBemienuer. 2024
» Xumus. 9 knacc. bazoserit ypoens. ['adpuemnsa O. C., Octpoymos U. I'., Cnaakos C. A.
«M3natenbcTtBO «IlpocBemienuer. 2024

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
e XNMUA (BA3OB]>II71 YPOBEHbD). PEAJIM3AIIA TPEBOBAHUI ®I'OC CHOBHOI'O
OBIIET'O OBPA30OBAHMUS. Metonuueckoe mocodue st yautenst [lon penaxiueii I'. B.
[Tnayrunoii. Llentp penakunonHo-uzaatensckon aeareabHoctu @PI'BHY NCPO PAO
e HMH®OPMAIIMOHHO-METOJJMYECKOE MUCHMO Ob OCOBEHHOCTSIX IMPEITIOJABAHUS YUYEEHOI'O
MPEJIMETA «XUMUA» B 2025/2026 YYEBHOM roay https://edsoo.ru/mr-himiya/

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Bbu6nuoreka [JOK

https://m.edsoo.ru

https://resh.edu.ru

https://myschool.edu.ru/


https://edsoo.ru/mr-himiya/
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