Hpuaoxenue 15
denepanbHas paboyasi NporpaMMa no yde0HoMy npeamery

«XUMUA»
IMMOSACHUTEJIBHAS 3AIIUCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC 00O, a Takke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCOUTAHUS U € y4ETOM KOHIICTILMHU IPEnoJaBaHus y4eOHOTro Mmpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir @enepamnmm.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHHWE O IENsIX, OOIIeH CTpaTeruu OOYy4CHWS,
BOCIIUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CpPEeACTBAMU Y4YEOHOTro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE IPEIMETHOE COAEpkKAHUE, IPELyCMAaTPUBAET PACIIPEAEIECHUE €ro M0 KilaccaM U
CTPYKTYpUPOBAHHE 10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHUH, ONPeAeseT KOIMUeCTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHAYEMYIO [TOCIIE0BATEIbHOCTD U3YyUYEHUS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Ipoliecca,
BO3PaCTHBIX 0COOEHHOCTEN 00yUaIoOUIXCs, ONPEAENIIET BO3SMOKHOCTH MPEAMETA /IS pealin3aluu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibTraraM OOy4YeHHS XUMHH Ha
YpOBHE IIeJiel M3y4YeHHUs MpeIMeTa U OCHOBHBIX BUJOB y4eOHO-II03HABATEIbHON JESITEIbHOCTU
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACpIKaAHUS.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUST 00y4YaIOIIerocs, ero
NPECTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MPEJICTABICHHS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 IBOJIIOIMU BEIIECTB B MPUPOJIE, O MyTSIX
pelieHus T00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peann3allii BO3SMOXKHOCTEH Al CaMOPa3BUTUS U (DOPMUPOBAHUS KYTBTYPHI
JMYHOCTH, €€ o011el u GyHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB HMX  CAMOCTOSITETLHOM  y4eOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEILCKUX YMEHUHM, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOM J>KM3HHM, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3TJIsAJ1a HAa €TMHCTBO MPUPOJIBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBiieHHs B OOy4EeHHWH XUMHUU 00ECTeUMBAIOTCS CHEIUPUKON COepKaHH
y4e0HOT0 MpeIMeTa, KOTOPBIH SBIISETCS NeIarorn4ecky aJanTHPOBAaHHBIM OTpaXkeHneM 0a30BOM
HayKHd XMMHUU Ha ONpeeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUN XUMUU, OCHOB HEOPTaHUYECKOW XMUMHH U
HEKOTOPBIX OTJIEIBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepkaHHe CKJIAIbIBAETCSI U3 CHCTEMbI MOHATHH O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBbI TMOHATUH O XuUMHUYecKod peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpraHW30BaHbl MO MNPUHILUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMY;



— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AMEKTPOIUTUIECKOMN TUCCOIIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEIOBATEIHHO OT OJJHOT'O YPOBHS K APYTOMY, BBITTOJIHSS
GbyHKIUN 0OBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJYyUYEHHUS U3y4YaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl [0 XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM IM03HaHUs B Hayke. M3yuenue xumun
IPOUCXOIUT C MIPUBIICYCHNUEM 3HAHH U3 paHee U3YUCHHBIX y4eOHBIX IPpeAMETOB: « OKpYKaIOIIHHA
Mup», «buonorus. 5-7 xknacce» u «dusnka. 7 Kiacey.

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKONW HAYKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbI. 3ajjadya y4eOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKu, B
MPHUOOIIEHNHU K HayYHBIM METO/IaM MTO3HAHUS IPU N3YYCHHUH BEIECTB U XUMUYECKUX PEaKlui, B
(GOpMUPOBAHUM U DPA3BUTHUM IO3HABATEJIbHBIX YMEHUH U MX MPUMEHEHHMM B Yy4eOHO-
MO3HABATENILHON U yueOHO-UCCIIe0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU HA YpPOBHE OCHOBHOI'O OOIIEr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popMHupOBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO PEIIEHUHN, CIIOCOOHOM aganTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaINpaBJIEHHOCTh OOYYEHMsI Ha CHUCTEMaTHYECKOe MpUOOILIEHHE OOy4YaroIuxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HAHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYaroIMMUCS OIbITA
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBaHue oOmel GyHKIMOHATHFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qucie yMEHUHM OOBACHATh U OLIEHUBATh SIBJICHUS OKPY>KaIOILIEr0 MUPa, UCII0JIb3Ys 3HAaHUS U OIIbIT,
MOJIy4YE€HHBIE MPU U3YyUYEHUH XUMHUU, NMPUMEHATh UX IPU PELIEHUU MpoOJIeM B MOBCETHEBHOM
JKU3HU U TPYIOBOM IEATENBHOCTH;

— (opmMupoBaHue y 00y4yaronuxcs TyMaHUCTHUECKUX OTHOLICHUM, MOHUMaHUs [IEHHOCTH
XUMHMYECKHX 3HAHUHU I BBIPAOOTKM SKOJIOTMYECKH LIEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX I M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
obpazoBanmusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B HefeN0), B 9 kimacce — 68
qacoB (2 yaca B HEZEIIO).

COIEPKAHUE OBYYEHUSA

8 KJIACC

HepBOHa‘{aﬂbele XUMHYECCKHUE ITOHATHUSA

[Ipeamer xumuu. Poib XMMHUM B KM3HU 4YeJOBEKa. XUMHUS B CUCTEME Hayk. Tena u
BemlecTBa. Ou3znueckre CBOMCTBA BEIIECTB. ATperaTtHoe CocTostHuE BenlecTB. [lonsiTre o MmeTogax
no3HaHus B XuMuu. YucTele BemecTBa U cmecu. CriocoObl pa3eneHus cMeceil.



ATOMBI M MOJEKYIbl. XUMHUYECKHE dJIeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
ITpocTeie U Cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas popmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHass Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

Komungectso Beniecta. Monb. MoirsipHas macca. B3auMocCBsA3b KOJIMYECTBA, MACChI U YUCTIA
CTPYKTYPHBIX eMHMII BelecTBa. PacuéTsl mo GpopmynamMm XUMUUYECKHX COETUHEHUI.

®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpaHEHUS MacChl BellecTB. Xumuueckue ypaBHeHus. Kinaccudukanus XuMudeckux peaxkiiui
(coenMHEHUS, PA3JIOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYI0H, MpaBUiIaMu pabOThHl B J1a0OpaTopur M NMpUEMaMu
oOpaitieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U ONUcaHue (U3NYECKUX CBOMCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB, HAOMIOIeHNEe (PU3HUECKUX (TIJIaBICHUE BOCKA, TASTHUE JIb/IA,
pacTupaHue caxapa B CTyIKe, KHTIEHUE M KOHJIEHCAIIMs BOJbI) U XMMHUYECKUX (FOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJIa C KUCIOTON) SIBICHUN, HAOII0ICHUE U
OMKCaHUe MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnii (pa3ioxeHne caxapa, B3auMoIeHCTBIE
CEepPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuna meau (II) mpu HarpeBanum,
B3aMMOJIeiicTBHE keme3a ¢ pacTBopoM conu Meau (II), uzydenue cnocoOOB pas/ieleHusl CMECEii:
C TIOMOIIBI0 MAarHumra, QWIGTPOBAaHHWE, BBINAPUBAHHUE, IUCTWUIAIMS, Xpomarorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJM, HAOIIOJACHHE U ONMUCAHHE PEe3yIbTaTOB MPOBEICHUS
OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MAacChl, CO3JaHUE MOJECIEH MOJIEKYJI
(IIapoCTEePIKHEBHIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kucnopon — a3yieMeHT M mpoCcTO€ BELIECTBO.
Haxoxnaenue kuciaopoja B npupoze, Gpu3nueckue U XMMHUUECKUE CBOMCTBA (peakLMK FOPEHMUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONyYeHHUS KHUCIOpPoJa B JabopaTopuu |
npoMbIlIeHHOCTH. KpyroBopot kuciopoaa B npupone. O30H — aijgoTponHas MOAuUKalus
KHCIIOpOJa.

TeroBoil 3((ekT XuMHUYECKONW peakIUH, TEePMOXMMHUYECKHE YpaBHEHUS, 3K30- HU
DHAOTEPMUYECKUE peakuMH. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXd, YCHIIEHUE
napHUKOBOTO 3¢ (eKTa, pa3pylIeHne 030HOBOT'O CIIOSI.

Bonopon — snemeHT u npoctoe BemecTBo. Haxoxienue Bogopoia B mpupoze, Gpusndeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciaorsl u comu.

MossipHblil 00bEM ra30B. Pacy€rbl Mo XMMHUUECKUM ypaBHEHUSIM.

®usnueckue cBolicTBa BOAbl. Boma kak pacrtBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XuMHuuyeckue cBoiicTBa Boabl. OcHOBaHuUsA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B MpUpoJe. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOI.

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcunpl. Knaccudukanus OKCHIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCTIOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromre. Homenknatypa
OKcuA0B. PU3NUYECKHE U XMMHUECKHE CBOICTBA OKCHIO0B. [lomydueHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkinarypa ocHoBanuil. @uU3MYECKHME M XMUMHUYECKHE CBOWCTBA OCHOBaHWU. llomyueHue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus xucnor. Homenknarypa kuciaor. @uznueckue 1 XUMHUECKUE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. [Tomyyenue Kucior.

Comu. Homenknatypa coisieid. @u3znueckue U XUMHUUECKHE CcBoicTBa coiied. [lomyueHue
COJIEH.

I'eHeTnyeckas CBS3b MEXAY KJIaCCAMHU HEOPTraHUYECKUX COEAMHEHUM.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE OIpeieNieHue CoJepKaHusl KUCIOpoJa B BO3AyXe, MOIydeHHe, cOOupaHue,
pacro3HaBaHHEe M HM3yUYEHUE CBOWCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHus ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMyd OKCHJIOB M OINHMCAaHUE MX CBOWCTB, IOJy4eHHE, cOOMpaHue, paclo3HaBaHHE U
U3y4YeHHE CBOMCTB BoaOpoaa (ropeHue), B3aumojielcTBUEe Bojopona c¢ okcuaoM wmenu (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUATIOB), HAOIIOIEHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJABI C MeTaUlaMH (HaTpueM U KajibleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAHHE OOpA3LOB HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaAOJI0/IEHUE W3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpPAx KHUCIOT W LIEJIOUEH, M3yuyeHHUE
B3auMoieiicTBus okcuaa menu (I11) ¢ pacTBOpoM cepHOI KUCIIOThI, KUCIOT ¢ METaJNIaMU, PEAKIIUN
HEWUTpalM3aluu, I0Jy4YE€HNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJJHOTO METajlla IPyruM
U3 pacTBOpa COJIM, PEIICHHE OHKCIIEPUMEHTAIBHBIX 3aJad 10 TeMe «BaxHedmme Kiaccsl
HEOPraHWYECKUX COCTUHEHUID.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucremMa xumuuyeckux 3djementos /. H.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBble MOMBITKY KJIacCU(PHUKAIIUN XUMUYECKHIX dJIeMEHTOB. [IoHSATHE O TpyIIax cXOIHbIX
3JIEMEHTOB (IIEJIOUHBIE U IIE€JI0YHO3EMEbHbIE METAILJIbL, TaJI0r€Hbl, MHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMmpoTepHbIe OKCUABI U TUAPOKCUIBL.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XxuMu4yeckux dyeMmeHros [l M.
MenneneeBa. Kopotkonepuognas u iuHHONepuoaHas (opmsl Ilepuoanueckoil cucreMsl
xumuueckux siemeHToB J. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue aromoB. CocTtaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obOosiouek aromoB rmepBeix 20 xumuueckux osneMmeHToB Ilepmommyeckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XMMUYECKOTO JIEMEHTA IO €ro NOoJIOKEHUIo B Ilepronnueckoin
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX JIEMEHTOB, METAJUTMYECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOIAM.

3nauenne [lepuogmueckoro 3akona u Ilepuogndeckoil CHCTEMbI XUMUYECKUX DJIEMEHTOB
JUIs pa3sBUTHS HayKu U npakTuku. 1. 1. Mennenees — y4€Hbll U IPakKIaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHast u HETIOJISIpHAS ) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb okucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccrl okucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHe OO0pa3IoB BEIIECTB METANIOB U HEMETANIOB, B3aMMOJCHCTBHE THUIPOKCHIA
IMHKA C PacTBOPAMH KHCIIOT U IIEIOYEHl, TPOBEAEHUE OIBITOB, WIITIOCTPUPYIOMINX MPHUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOPEHHE, PEAKIIUU Pa3II0KEHHUs, COSTUHEHHUS).

Mestcnpeomemnuwie ceasu

Peanuzanus MexnpeaMEeTHBIX CBSI3€M MPU M3YYEHUU XUMHH B 8 KJ1acce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TIOHITHH, TaK M TIOHATHM, SBIISTFOIITIXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHSs, 3aKOH, aHAJIH3,
CUHTE3, KIacCHU(UKausi, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
WU3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPaZMoaKTUBHOCTb, MOJIEKYJa, J3JEKTPUYECKUN 3apsl, BELIeCTBO, TeJI0, O0bEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHUIBI H3MEPEHUS, KOCMOC, IJIAHETHI,
3B€3051, ComHIIE.



buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armoctepa, rumpocdepa, MHUHEpalbl, TOPHBIE MOPOJIBI, IMOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKas peakuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucrema XuMmMudeckux odaemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XHMHYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMIOB, Kalus, KajbLUs U UX COEAUHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM DJIEMEHTOB B [leprnoandeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKU U BU1a XUMUYECKOM CBSI3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEUICCTB, OTHOCSIUMXCS K Pa3jIMYHBIM KJIaccaM HEOPraHWYECKUX COCIMHEHHM, T'€HEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYEeCKUX peakUuil MO pa3IMuHbIM MpU3HAKaM (II0 YUCIY U COCTaBYy
YUYaCTBYIOIIHMX B PEAKIMH BELIECTB, M0 TEIUIOBOMY 3P (HEKTY, IT0 H3MEHEHHUIO CTETICHEH OKUCICHUS
XUMHUYECKHX DJIEMEHTOB, 110 OOpaTUMOCTHM, IO YYacTHIO KaTajau3aTopa). OJK30- H
HIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[Tonstue o cxopoctu xumuueckoi peakuuu. IlonsTe 06 oOpaTHMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. [lonsaTue o xummuyeckoM paBHOBeCHH. DAKTOPBI, BIMSIOIINE HA CKOPOCTh XMMHUYECKON
peakLuy U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUM, 3JIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO0/1a 3JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MexaHU3M IMCCOLMALUY BEILECTB C Pa3IMYHbIMU BUJJAMU XUMUYECKOH CBsA3U. CTeneHb
nuccounanuu. CuibHbIE U c1a0ble 3J€KTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIoBHs MPOTEKAHUS PEaKIMi MOHHOIO OOMEeHa, MOJHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHUI M COJEed B CBETE
npe/cTaBiIeHU 00 3JIEKTPOJUTHUYECKON aucconuanuu. KadecTBeHHblE peakIMi Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYeCKHUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIO0KHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUUYHBIX
(bakTOpOB, UCCIEI0BaHHE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIEcca AUCCOLMALUN
KHCJIOT, 11eJI04el 1 cosel (BO3MOKHO UCII0JIb30BaHNE BUAE0 MATEPHAIIOB), TPOBEIEHUE OIBITOB,
WITIOCTPUPYIOIIMX MPU3HAKM MPOTEKaHUs peakUuil MOHHOTO oOMeHa (oOpa3oBaHHE Ocajka,
BbIJIEJICHHE Ta3a, 00pa3oBaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOUIMX NPUMEPbl OKUCIUTEIBHO-
BOCCTaHOBUTEINIBHBIX pEaKUuil (ropeHue, peakiuu pa3jokKeHus, COSAMHEHHs), Paclo3HaBaHUeE
HEOPraHMYECKUX BEUIECTB C IIOMOINbIO KAuyeCTBEHHBIX pEakIuid Ha HOHBbI, pEeUIeHHEe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl 4 X coeJUHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA IMPOCTHIX BELIECTB — TraJOreHOB.
XUMHUECKHE CBOMCTBA Ha MpuMepe xXJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTaJlJIaMH,
nienoyamu).  XnopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOAa Ha OPraHU3M ueloBeka. BakHelnye Xi10puabl
U UX HaXO0XJIECHHE B IPUPO/IE.

OOmast xapakrepuctuka 3JaeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYecKue CBOMCTBAa IMPOCTHIX BEIIECTB —



KHCJIOpO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NUYECKHEe U XUMHUYECKHe cBoicTBa. OKCHUIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (pU3MYECKHe M XMMUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTEINs Kacca KUCIIOT U crieruduueckue). XUMUYECKHE Peakiuy, JexKalnue
B OCHOBE IIPOMBIIIJICHHOT'0 ClI0c00a MOTy4YeHUsl CEpHOM KUCIoThI. [IppuMeHenne cepHOi KMCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuusi Ha cyinbdar-uoH. Haxoxxnenue cepel u eé
COEMHEHUH B mpupoje. XUMUYECKOE 3arps3HEHUE OKPY KAIOLIEH cpe/ibl COeANHEHUS MU Cepbl
(KHCTIOTHBIE I0XKIH, 3arPA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OOmas xapakTepucTuka 3jeMeHTOB VA-rpymnibel. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, paclpoCTpaHeHHE B Mpupoje, (U3NYecKue Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHAK, €ro pU3N4ecKue 1 XUuMUIECKUe
CBOWCTBA, MoJly4ueHue u npuMenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHbl aMMOHHMA. A30THasl KUCJIOTa, €€ IOJIyuyeHHe,
¢usnueckue M XMMHUYECKHE CBOicTBa (0OmIME Kak TpEACTaBUTENs Kilacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yaoOpeHnii. XUMHYECKOe 3arps3HCHUE OKPYKAIOIICH Cpelbl COSAMHCHUSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOuYBbl U BOAOEMOB). docdop, amnoTrponHbsle MOIUPHUKALMN
docthopa, pusznyeckne u xummueckue cBorictBa. Oxcun ¢ocdopa (V) u dpocdopnas xucnora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX yI00pEHUI.

OOmas xapakrepuctuka 31geMeHTOB IVA-rpynmnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJEpOo/, alFIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopbuusa. Kpyropopot yriepoaa B mpupoe.
Oxcuppl yriuepona, ux GU3NYEeCKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
HOJy4YeHHE U IMPUMEHEHHe. DKOJIOTHYecKue npobiaeMbl, cBI3aHHble ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a TII00aJbHOTO MOTEIUICHUS KIIMMarta, MapHUKOBBIN 3¢ dekT. YroapHas KuciaoTa U e
CONM, UX (pU3MUECKHEe M XMUMHMYECKHE CBOMICTBa, MOdydyeHUE M NpuMeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbI. Micnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHayasbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEAMHEHMSX yriepoia
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, ITIULEPUH, YKCYCHas kuciaoTa). [IpupoiHbie HCTOUHUKU
YTJIEBOI0POAOB (yroJib, IPUPOIHBIN ra3, HedTh), IPOAYKTHI UX NepepaboTku (OE€H3UH), UX POJIb
B OBITY ¥ NPOMBIIUICHHOCTU. [IoHATHE O OMOJIOrMYEeCKH Ba)KHBIX BEIIECTBAaX: JKUpax, Oenkax,
yIIeBOJax — M MX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWCTBA, IOJYy4eHHE M IPUMEHEHUE.
CoenuHenus kpeMmHuss B mpupoje. OOmmue mpencrasieHus o0 okcuae kpemHusa (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxHeiime
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii sIkcnepumenm:

U3y4YeHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MUeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIOJIb30BaHUE BHJEOMATEpUANIOB), O3HAKOMIJIEHHE € OOpasllaMu XJIOPUIOB (TaJOr€HHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COEeIMHEHUSMH (BO3MOXKHO HCHOJIb30BaHUE
BU€OMaTepHuaoB), HaOdIOfeHHWEe Tpolecca OOYIJIMBaHUS  caxapa IOJ  JeicTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON cepHOMU
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peakIMM Ha CyJlb(aT-uOH U HAOIIOJCHHWE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M MX COeIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKE BUEOMATEPHAIIOB), 00pa3liaM a30THBIX U (OCHOPHBIX YAOOpEHHIA,
MoJlydyeHue, coOupaHue, pacro3HaBaHHME W U3y4YE€HHE CBOMCTB aMMuaka, IpOBEJCHHE



Ka4eCTBEHHBIX PEAKLMi HA NOH aMMOHUS U (poc(aT-uOH U N3y4YEeHHUE IPU3HAKOB UX IPOTEKAHHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO MCIOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YEHHE MOJENCH KpUCTAUIMYECKUX pelEToK anmasza, rpadura,
¢dymiepena, 03HAKOMJIEHHE € MPOLECCOM aICOPOIIMH PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOHCTBOM ITPOTUBOra3a, Moly4eHue, CoOnpaHue, paclio3HaBaHUE U U3yUeHHUE CBOMCTB
YIJEKUCIOro ra3a, IpOBEACHHME KaueCTBEHHBIX pPEaKIUil Ha KapOOHAT M CWJIMKAaT-WUOHBI U
U3y4YCHHE IIPU3HAKOB MX IIPOTEKaHHs, O3HAKOMJIIEHME C TPONYKLUMEH CHJIMKATHOM
IIPOMBILUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «Ba)kHennme HeMeTallIbl U UX
COCIUHEHU.

MeTtajibl M X COeUHEHUS

OO011ast XapaKTepUCTUKAa XUMUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX TOJI0XKEHUS
B Ilepnonnueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHUsS aTOMOB.
Crpoenne Mmeranos. Meramnueckas CBA3b M METaUIMYECKash KPUCTAJUIMYECKAs DEIIETKA.
DONEKTPOXUMHUYECKUHM psa HanpsokeHu MeramwioB. dusnueckue M XMMHMUYECKHE CBOICTBa
MmetauioB. O0mmue crnocoObl NonydyeHus: MetaioB. I[loHATHE 0 KOPPO3UU METaIOB, OCHOBHbBIE
CHocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, JIOPAJIOMMHHUNA, OpOH3a) M HX
IpUMEHEHHE B ObITY U NPOMBIIIJICHHOCTH.

[Ilenoynbie MeTauIbl: NOJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
H. MenneneeBa, cTpoeHHUE UX aTOMOB, HaxOXJIEHHE B Ipupoae. OPU3NYECKUE U XUMHUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIUHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN U KaJIbIUI: II0JI0KeHKE B [lepruoanyueckoi cucreme
xumuueckux snemeHtoB [I. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HAaXOXKICHHE B IIPUPOJE.
®usnyeckue U XUMHYECKUE CBOMCTBA MarHus M Kajublus. BaxHellme COCOUHEHMS KaabLus
(oxcua, THAPOKCHU, conn). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHMSL.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumuueckux snemeHTo [ U.
MenneneeBa, CTpOEHHE aToMa, HaxoXAcHUe B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
anoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH/Ia AITFOMUHHUSL.

Keneso: monoxenne B Ilepmonmueckoil cucreme xmmuyeckux odiaemeHtoB [l U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJI€HHE B npupoae. Ousznyeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa u
IOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3HMUECKUMHU CBOMCTBAMU, U3yUEHUE
pe3yIbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO HCIOJIb30BAaHNUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHMJAa KajJblUsl M HATpus C BOJOM (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs jKeie3a B
KHUCTIOoposie  (BO3MOXKHO — MCIIOJIb30BaHME  BUAEOMATEpUaoB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMii Ha MOHBI: MarHWs, KajblMs, aTIOMUHUS, IIMHKA, kene3a (II) u xenesa
(III), meau (II), HaGmtoleHNE U ONMMCAHKE MPOLECCOB OKpAIIMBAaHUS IJIAMEHM MOHAMM HATpPHS,
KaJIus M KaJblus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCUJA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaykHelIe MeTasulbl U UX COCAUHEHUSY.

XuMus M OKpyKawuias cpeaa

BemecrBa u Marepuassl B IIOBCEJHEBHON JKU3HU 4YeJIOBEKa. be3omacHoe UCIoib30BaHUE
BEUIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momois mpu XUMHYECKHX OKOTax H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHNE OKpYXKarollel cpelbl (MpeaenbHas 10MyCcTuMasi KOHLEHTpalus
BemecTs, ganee — [1JIK). Poib xumun B pereHun 3K0I0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepHajoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Meostcnpeomemnuwie céasu



Peanu3anus MeXNpeaIMeTHBIX CBS3€H MpH M3YUYEHUH XMMHUH B 9 Kiacce OCYIIECTBISETCS
Yyepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MMOHSATHMA, TaK ¥ MOHSATHHU, SBIISTFOIIXCSI
CHCTEMHBIMH JUIS OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO011me ecTecTBEHHO-HAYYHbIC TIOHATHUS: HAyYHBIN (PAKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATIU3,
CHHTE3, KiaccupUKauus, MEepPUOJUYHOCTh, HAONIOACHUE, OKCIIEPUMEHT, MOJCINPOBAaHNUE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHS, MaTepPHAIIBL.

@dusuka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJI, H30TOIIB,
pPaTuOaKTUBHOCTh, MOJIEKYyJa, OJJICKTPUYECKHNA 3aps], HPOBOJHHUKH, IOJYIPOBOJHUKH,
JMIJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHHME BEIECTBA, ras,
pacTBOp, paCTBOPUMOCTH, KPUCTAILUTNYECKAs PeIIETKA, CIIJIaBbl, (PU3NYECKUE BETUUNHBI, €THHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, KOCUCTEMa, MUHEpAIbHBIC YAOOpPEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, TOJE3HBIC
HCKOIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

MJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHS NMPOI'PAMMbI IO XUMHUHNU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS TPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCS B XOJIe O0OY4YEHHUsI XMMHHU B €IUHCTBE YI€OHOH M BOCIIUTATEIBHOM JEATEIHHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKAMH  COLMOKYJBTYPHBIMH W  JAYXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MPaBUJIAMHA M HOPMaMH MOBEICHHS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COI[HATTU3AIMH 00yYarOIIUXCSl.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPHUEHTAIMH M PACHIMPEHHE OIbITAa JCATEIBHOCTH Ha ©&
OCHOBE, B TOM YHCJIC B YACTH:

1) naTpMoTHYECKOr0 BOCHIUTAHMA:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTypHOMY, HCTOPHYECKOMY U HaydIHOMY
HACJIe/INI0, TIOHMMaHMs 3HA4YeHHs XMMUYECKOH HayKu B JKM3HH COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW HH(OpMAIei 0 MEPeAOBBIX TOCTHKECHUSX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoicTBe
Mupa 1 oOLIeCTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUS:

NPEICTAaBICHUS O COIMHUAIBHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOLICHHU B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHMX BUAAX JEATEILHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM /1€ATEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIITOJIHEHUH XHMHUYECKUX HKCIEPUMEHTOB, CO3JMaHUU YYEOHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce ITOH y4yeOHOH NesTeIbHOCTH, TOTOBHOCTU
OILICHUBATh CBOE MIOBEJICHHE U MTOCTYIIKH CBOMX TOBAPHINEH C TIO3UIINU HPABCTBEHHBIX U ITPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEICTBUNA MOCTYIKOB,;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHUS O BEUNIECTBE M  XUMHUECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHUMAaHMS CYITHOCTH HAYYHOUM KapTHHBI MUPA, IPEJCTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPOIBI, B3aMMOCBS3SX YeJIOBEKa C MPUPOIHON CPeod, O POIM XHMHHU B TIO3HAHUA
ATHUX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEoOXoIuMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENILHOM,
WH(POPMALIMOHHON M YUTATEIBCKON KYJIBTYpBI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paboTHI



C y4eOHBIMU TEKCTaMH, CIIPABOYHOI JUTEpaTypOod, NOCTYHNHBIMU TEXHHUUYECKHUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON U MCCIIEAOBATEILCKON NIEATEIBHOCTH, K OCO3HAHHOMY BEIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHEHIIEM;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TIOCICICTBUNA M HENPHUATHE BPEIHBIX MPHUBBIYCK
(yrmoTpeOyieHusT ajKorojisi, HAapKOTHUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOACHHUS IpaBUII
0€30MacHOCTH NP OOPALIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U peaTbHON KHU3HHU;

S) TPY10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTHIECKOMY M3yUEHHUIO MPOodEecCHil U TpyAa pa3IndHOro pojia, YBAKCHHE K
TPYZy U pe3yJIbTaTaM TPyAOBOM IEATEILHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS PEIMETHBIX
3HAaHUH 10 XUMHH, OCO3HAaHHBIH BBIOOP WHIAMBHIYAaJbHOH TPAGKTOPUH MPOMOJIKECHHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpOopEeCCHOHATBPHON MAEATENbHOCTH U Pa3BHTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOPECCHOHATBHON CpPe/IE;

6) PK0JIOrMY€eCKOro BOCIIUTAHHUA:

9KOJIOTHYECKH 11€1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMS, IOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro odpasa *KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHHUS TPaBUi OE30M1aCHOT0 MOBEACHUS NpU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3JOPOBbIO U JKU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, IOJy4YaeMble PU U3YUECHUU XUMUH, JJI PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpYXarolleld MNPUPOJHON CpenoM, ISl MHOBBIILIEHUS YPOBHS SKOJOTMYECKOU
KYJBTYpPbI, OCO3HaHUS TJIOOAJIBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM M MyTeH MX perieHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBAaThCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIE HJis1 (HOPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUSs, MPUHIUIN, THUMOTEe3a, (akT, cUCTEMa,
MPOIIECC, SKCIEPUMEHT U JPYToe€.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
IEJIOCTHOM HAay4YHOW KapTHHE MHUpa, U YHUBEpCaJIbHbIC y4eOHbIC ACHCTBUA (ITO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YIEOHON e TETHHOCTH.

Ilo3naBaTe/1bHBbIC YHHBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble Jlornueckue aecTBUs:

YMEHHUS UCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TpPH OCBOCHHMM 3HAHMIL:
PacKpbIBAaTh CMBICII XMMHUYECKUX MOHATUHN (BBIIEIATH HX XapaKTePHbIE MPU3HAKU, YCTAHABINBATh
B3aMIMOCBSI3b C JAPYTUMHU TOHSTUSMH), UCIIOJIB30BATh TMOHATHS i OOBSICHEHUS OTAEIbHBIX
($aKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS M KPUTEPHUH JIJIS KITaCCH(UKAIINI XUMUYECKUX BEIIIECTB
U XUMUYECKUX DPEaKIHMii, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
W3Y4YEHUs, CTPOUTH JIOTUUECKHE PACCYXICHHsS (MHIYKTHBHBIC, NEAYyKTHUBHBIE, IO aHAJOTHUH),
JiefaTh BBIBOJIBI M 3aKJIFOUEHHS;

yMEHHE TPUMEHATH B MPOIECCE TMO3HAHUS MOHATHS (MIPEAMETHBIE U METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, WCIOIb3yeMble B XHUMHH, MPEOOPa30BBIBATh IIUPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHMHYECKOH pEakiuu — TMpU pPElIeHud Yy4eOHO-
MO3HABATENIBHBIX 3a/Ma4, C YYETOM OTHUX MOJENBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH U3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U



XUMHUYECKHX PEaKIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
MPOTUBOPEUHS B M3yUaEeMBIX MPOIECCAX U SIBICHHUSIX.

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHUA:

YMEHHE HCIOJb30BATh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUSA, a
TakkKe B KayecTBe OCHOBBI Uig (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M MPOBEACHHUIO YUYECHHUYECKHX
HKCIEPUMEHTOB, YMEHHE HAOIIOATh 3a XOJIOM IPOLIECCa, CAMOCTOSTEIHHO POTHO3UPOBATH €T0
pe3ynbTat, (opMynupoBaTh OOOOHICHHS M BBIBOJBI MO pe3yJbTaTaM IPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETHPOBATH HH(OPMAIMIO PA3TUYHBIX BUI0B
1 GopM IPECTaBICHUS, TOTyYaeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISipHAsl TUTepaTypa
XHUMHYECKOTO CO/IEpKaHusl, CIIpaBOYHBIE TOcoOus, pecypchbl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METO/IBI U 3aMPOCHI MPU OUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX ISl BBIIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a/1a4
OTpeACIEHHOrO0 THITA, MPUOOPETEHHWE ONBITA B OOJIACTH HCIOJIB30BaHUS WH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIeCHUE KYJIbTYpPOH aKTUBHOTO HCIOIb30BAHUS Pa3IHMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy mpeacTaBIeHUS
uH(pOpMallMd ¥ WUIIOCTPUPOBATh pEIIaeMble 3a/a4ydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B MpoOIlEccCe YYEOHON U HCCIeI0BATENbCKOU
NEeSITeILHOCTH HH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETHCKOT0 X03HCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOIeH MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaJbHbIe Y4eOHbIe el cTBUA:

YMEHHS 3aJlaBaTh BOIPOCH (B XoJe Auanora ©u (Wiu) IJUCKYCCHU) IO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIHFHO BBITIOJHEHUS
IpeI0KEHHOH 3a/1a4H;

YMEHUS IPECTABIIATH MOJyYSHHBIE Pe3yJIbTaThl MO3HABATEIBHOM IESTEFHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3eHTAlMI0 PE3yJbTaTOB BBHIMOIHEHUS XUMHYECKOTO
IKCIIEpUMEHTa (J1a00paTOPHOTO OMBITa, JaOOpPaTOPHON pabOTHI MO HCCIECIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOI O MMPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE yd4éTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHHUSIMH, «MO3IOBbIE
HITYpMBbI», KOOPAMHAIIMS COBMECTHBIX JIEHCTBHM, ONpeesieHe KPUTEPUEB MO OI[EHKE KauecTBa
BBITTOJIHEHHOH paboTHI U APYyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPEACIATh e IeSTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TNPH HEOOXOJAWMOCTH KOPPEKTHPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HanOosee 3P PEeKTHBHBIE CIIOCOOBI pEIIeHHs yU4eOHBIX U MO3HABATEIBHBIX 32/1a4, CAMOCTOSITEIIHHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JCHCTBHI IIPU BBITTOJIHEHUH 3a/1aHUI
C y4€TOM TOJy4YeHHsS HOBBIX 3HAHWHA 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUsX,
OLIEHUBATh COOTBETCTBHUE IMOJIyYEHHOT'O pe3yJibTaTa 3asBICHHON IeJIM, YMEHUE UCIIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpeJyIaraeéMble B yCIIOBUHU 3aaHUH.

MNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pe3yJbTAaTOB ITI0 OCBOCHHIO O0O0S3aTEIBHOTO COACpIKaHUS,
YCTAHOBJIEHHOTO JaHHOM (exnepanpHOW pabouell MporpaMMol, BBIJIENAIOT: OCBOCHHBIE
0o0yJaromuMuUCsl Hay4YHbIE 3HAaHUS, YMEHHUS W CIIOCOOBI JEWCTBUH, BUABI NESITEIHHOCTH TIO
MOJIYYEHHIO HOBOTO 3HAHUSI, €r0 HHTEPIpEeTalnu, IpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3INYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIHsX.



K xonmy oOyuenus B 8 kJiacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM ypOBHE JOJDKHBI
OTpakaTbh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX IOHATHUN: aTOM, MOJIEKYJIA, XMMUYECKUAN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas A0JIsI XUMUYECKOTO JIEMEHTa
B COCJUHEHUHU, MOJSIpHBIH O00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJIb,
3JIEKTPOOTPHULIATEIHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakus, Kiaccuduxanus
peaKuuil: peakuy COCINHEHUS, PEAKLUU PA3JI0KECHMSI, PEaKIIMK 3aMEIICHUs, PeaKiuu
0o0MEeHa, 9K30- ¥ SHJO0TEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOMTalb, paJuyCc aroma, XUMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasi KOBAJIEHTHAs CBSA3b, MOHHASl CBSI3b, MOH, KAaTUOH, AHWOH,
pacTBOp, MaccoBas J10J1s1 BEIECTBA (MPOLIEHTHAsI KOHLIEHTPALKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATUH M NPUMEHSTH 3TH
HIOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY Ui COCTaBJICHHMsS (OpMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEAWHEHHSX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COCIUMHEHMHA 1O QopMmyliam, BHJI XHUMHYECKOH CBS3H
(xoBaJIeHTHas! 1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

packpeiBaTh cmbica llepuoanueckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
IIOHMMAHHE INEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MAaccChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOIapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro (opmy Ilepuoanueckoit cucTembl
XMMHMYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «TJIaBHas moarpynmna (A-rpynma)» u
«mobounass nonrpynna (b-rpynma)», Manble M OonbliMe NEPHOABI, COOTHOCHUTH
0003HaueHusI, KOTopble UMeroTcs B Tabmuie «llepuoanyeckas cucremMa XMMHYECKHX
aneMmeHToB [I. Y. MeHneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHUKAaMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 IEKTPOHHBIM CIIO0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, IO TEIJIOBOMY
dbdexry);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BEIECTB PA3IUYHBIX
KJIaCCOB,  IOJTBEp)KJas  ONWCAHUE TPUMEpPAaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHHUSI XUMUYECKUX MTPEBPAILIEHUH B Pa3IMYHbIX YCIOBHSIX;
BBIUHCIISTh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO 1 MOJIAPHYIO MAcChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJie COeTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

IIPUMEHSATh OCHOBHBIE ONEpALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHNE, CHUCTEMATH3aMI0, KIACCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHMsI CBOMCTB BEUIECTB M XMMHYECKUX PEAKIMM,
€CTEeCTBEHHO-HAYy4HbIE METO/IbI T03HAHUA — HAOII0IeHIe, U3MEpEeHHEe, MOACTUPOBaHHUE,
HKCIEPUMEHT (peasibHbI U MBICIICHHBIH);



cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TOCYyI0H W J1abopaTopHBIM
o0opyZOoBaHHEM, a TaKXkKe MpaBHJIaM OOpalIeHHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJYYEHUIO U
coOupaHHio Tra3000pa3HbIX BELIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMpee’IEHHON MaccoBOM JoJiell pacTBOPEHHOIO BEIIECTBA, TUIAHUPOBATH
U IPOBOJAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENOUeH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakKMYC, (peHon(TaenH, METUIIOPaHX U APYyTHE).

K xoHmy oOyueHus B 9 kJiacce IpeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHMS, XMMHYECKas pEeakius, XUMUYECKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMUS, pEeaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKHUCIHUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEepHOCTh, XUMHUYECKas CBA3b
(koBalleHTHAsi, HOHHAs, MeETAJIMYecKas), KpUCTAIUIMYecKas pemérka, KOppo3us
METaJIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEaKIHUHu, TMPEaeibHO JOIyCTUMAs
koH1eHnTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH U MPUMEHSTH 3TU
MOHSTUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJT BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJIECHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PaA3JIMYHOIO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K OINpeAeIEHHOMY
KJIaCCy COCNUHEHHH 1o ¢opMmysaMm, BUJ XUMHUYECKON CBsI3UM (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUSX, 3apsii HMOHA IO XUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJIJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica [lepuoanyeckoro 3akona [[. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabunuHyio (opmy Ileproanueckoit
CUCTEMBl XMMMUYECKHX DJIEMEHTOB: pa3jinyaTh IOHATUSA «rjaBHas noiarpymnmna (A-
rpynna)» u «mnobouyHas mnoxarpynmna (b-rpynma)», Mamble W OONbIIME MEPUOJBI,
COOTHOCHUTbH 0003HAUEHUS!, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YNCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1apa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHUE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01re 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB JJEMEHTOB W WX COCJAMHCHHUH B
npejienax MaJlbIX NEPUOAO0B U TJIABHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEUIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
3 deKTy, M0 U3MEHEHUIO CTENIEHEeH OKUCICHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKkTepu30oBaTh (OMUCHIBaTh) OOIIME M CHEUMPUUYECKHEe XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXK/1asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPaBHEHUS DJIEKTPOIMTUYECKON JUCCOLMALUN KUCIIOT, IIEJI0UEH U CONEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS pPEeaKIMi HOHHOrO OOMEeHa, YpaBHEHHS peakluid,



MTOATBEPIKTAIOIIIHNX TeHETHYECKON

Pa3INYHBIX KJIACCOB;

CYLIECTBOBAHUE CBS3M MEXIYy BeIleCTBaMHU
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B Pa3IMIHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COSTUHEHHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh TMpaBuia MOJNB30BAHHUS XMMHUYECKOW TMMOCYI0M ©  1abOpaTOpHBIM
o0opysoBaHHEM, a TaKkke IpaBuiIa OOpallleHUs] C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMH 1O BHIIOJTHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJICKHUCIIOTO rasa);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJIOpHUI-, OpoMuI-, HOAMI-, KapOoHat-, Qocdar-,
CUWJIMKaT-, Cylnb(]ar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3yYEHHBIX
METAJIJIOB, MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMUECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAIlUU MBICIUTEIBLHON NEATEIbHOCTH — aHAllU3 U CHUHTE3,
CpaBHEHHE, O0000IEHNE, CHCTEMATH3AINI0, BBISBICHUE MPUYUHHO-CIICACTBCHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BEUIECTB M XHMMHYECKHX PEAKLIHM, €CTECTBEHHO-
HAyYHBIC METOIBI IO3HAHUS — HAOJIOCHHE, H3MEPEHUE, MOJICTUPOBAHUE, YKCIICPUMEHT
(peanbHBIN U MBICJICHHBIH ).

TEMATHUYECKOE INTAHUPOBAHUE

8 xiacc
DJIEeKTPOHHbIE
(uudgpossbIe)
HaumMmeHoBaHMe KoanuyecTBO yacos o0pa3oBaTtejibHbIE
Ne
u/n pa3aesioB U TeM pecypchl
NPorpamMmbl
Kontpoasubie IIpakTuyeckue
Bcero
padoThI padoThI
Paznea 1. IlepBoHayanbHble XUMHYECKHE TOHATHUS
XuMusa — BakHas
o0acThb
1.1 €CTECTBO3HAHUS U 5 ) bubmuotexa [JOK
IIPAKTUYECKON https://m.edsoo.ru/7f41837¢
JEeITESILHOCTU
YyeJioBeKa
B TBa U
1.2 x;hlj[lpfieCKHe 15 1 Bubmorexa TIOK
https://m.edsoo.ru/7f41837c¢
peakiuu
Hroro no paszneny 20

Paspnen 2. BaxkHeilune npeacTaBuTe/ M HCOPraHMYeCKUX BeLecTB

Bo3znyx. Kucnopo.
[TonsiTue 06

2.1
OoKcHIax

6 bu6nuoreka [IOK

https://m.edsoo.ru/7f41837¢c




Bonopoa. Ionstue
0 KHCJIOTax M COJISX

2.2

Bopna. PacTBopsl.
2.3 IToustue 06
OCHOBaHUSX

OCHOBHBIE KJIACCHI
24 HEOPraHUYECKUX
COETUHEHUN

Hroro no pazgeny

8
5 1
11 1
30

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

Pa3nen 3. Ilepunonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenaeneeBa. CtpoeHue aToMoOB. XUMH4YECKasi CBA3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKINH

[Tepuoanueckuit
3aKOH U
Ilepuonuueckas
31 cucrema 7 bu6mmoteka [IOK
) XHUMHYCSCKHX https://m.edsoo.ru/7f41837¢
anemeHToB J[. U.
Menneneesa.
Crpoenue atoma
XuMHU4YecKas CBI3b.
39 OKucauTenbHO- 3 > bubnuorexa [JOK
’ BOCCTAHOBUTECIILHBIC https://m.edsoo.ru/7f41837¢c
peakIu
bubmuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41837c¢
OBHIEE KOJIMYECTBO
YACOB IIO 68 5 5
ITPOI'PAMME
9 xitacc
DJIEeKTPOHHbIE
(uudgpossbIe)
HauMeHoBaHUe KoanuyecTBO Yyacos o0pa3oBarte/ibHbIE
Ne
/i pa3aeaoB U TeEM pecypcebl
NMPorpamMmbl
Kontpoasubie IIpakTnyeckue
Bcero
padoThI padoThl
Pazneu 1. BeniecTBO M XUMHYECKHE PeaKIIUU
[ToBTOpEHME M
1.1 yriayOsieHue 3HaHui 5 1 bubmuoreka [JOK
OCHOBHBIX Pa3/IeJoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubmorexa [IOK

XUMUYECKHUX PEaKUN

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




1.3

DNEeKTpOIUTHYECKAS
JUCCOLAALU.
XHUMHUYECKUE
peaKuuu B pacTBOPax

Hroro no pazgeny

17

Pazgen 2. HemeTa/sIbl M HX COeTUHEHU ST

2.1

Oomas
XapaKTEePUCTUKA
XHUMUYCCKHX
a5eMeHToB VIIA-
rpynsl. I'agoreHst

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

2.2

2.3
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OOmas
XapaKTEPUCTHKA
XUMHYECKHAX
351eMeHTOB VIA-
rpynmsl. Cepa u eé
COeIMHEHH

Obwas
XapaKTepUCTHKA
XUMHYECKHUX
351eMeHTOB VA-
rpymnmsl. A30T,
dochop n ux
COEIMHEHUS
Oo6wuas
XapaKTepUCTHKA
XUMHYECKHUX
anemeHTOB [VA-
IPYIIIBL. YTIEPOa U
KPEMHHU U UX
COEIMHEHUS

Hroro no pazgeny

25

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

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

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636

Paznea 3. Merajljibl M X cO€

AUHCHUSA

3.1

3.2

OO0miue cBoiicTBa
METAJJIOB
Baxneiimme
METAJUIBl U UX
COETUHEHMS

Hroro no pazneny

4

16

20

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636

Paznen 4. Xumus 4 OKpysKamomas cpeia

4.1

BemtectBa u
MaTepHuaibl B dKU3HU
JeJ0BeKa

3

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

Hroro no pazneny

PesepBHOE Bpems

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68 4 7

HIPOBEPAEMbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS OCHOBHOU
OBPA30OBATEJIbHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIET'O ObPA3OBAHUA

8 Kiacc
Kon . .
R —— IIpoBepsiemble nmpeiMeTHBbIE pPe3yJIbTAThI 0CBOEHNSI OCHOBHOI 00pa3oBaTe/ILHOIM
pesyabTata NPorpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
1 [To Teme: «IlepBoHaYaIbHBIE XUMUUYECKUE TOHITHS
PacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKHX MOHSTUI: aTOM, MOJEKYJa, XUMUYECKUI
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OAHOPOJHAS M
HEOJIHOPOJHAsI), BaJICHTHOCTh, OTHOCUTEJIbHAsg aTOMHAasi M MOJEKyJsApHas Macca,
11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast 10J11 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUH, MOJISIPHBIM 0O0BEM, XUMUYECKasl peakius, KiacCupUKalus peakiuid:
peaKIy COSAMHEHUS, PEAKIIUU Pa3JIOKEHUs, PeaKlMU 3aMEeIICHNUs, peaKIni OOMeHa,
9K30- U DHAOTEPMUYECKUE PEAKIINH, TEIUIOBON 3PEKT peakiuu, pacTBOpP, MaccoBas
JI0JIs BellecTBa (MPOIEHTHAs! KOHIIEHTpAIlus) B pacTBOpe
10 WIUTIOCTPUPOBATL B32aUMOCBSA3b OCHOBHBIX XMMUYECKHX HOHSITUA W TPUMEHATH 3TU
TIOHSTHUS MPU ONMMCAHUU BEIIECTB U X MPEBpAIICHUN
13 HCHIONL30BATE  XUMHUYECKYIO CHMBONMKY Ui COCTABICHHA dbopMyn BemecTB U
ypaBHEHUN XUMUYECKUX PEaKIui
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YU€HUs1, 3aKOHa ABOrajpo
1.5 OIIpEIEIIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KIaccu(UIUpPOBaTh XUMHUYECKHE PEAKIUH (10 YUCIYy M COCTaBy YYaCTBYIOIIUX B
PEaKIMM BEIIECTB, 110 TEIIOBOMY 3 (DeKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB
1.8 BBIUHCIISITH MAaCCOBYIO JOJIK0 XUMHUYECKOTO 3JIEMEHTA 10 PopMyJie COEAUHEHMS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh €CTECTBEHHOHAayYHbIE METOJAbl IO3HaHMsSI — HaOIIOJIeHUE, HU3MEpEHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHbIN U MBICIICHHBIN)
2 [To Teme: «BaxHelme npeIcTaBUTENId HEOPTraHUYECKUX BEILIECTBY»
21 PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHMX IMOHATHUMA: OKCHUJ, KHUCIOTAa, OCHOBaHHUE,
COJIb
29 OTpeAeNATh MPUHAJIEKHOCTh BEIIECTB K OMNPENCIEHHOMY KJIacCy COEIUHEHHH 1o
bopmynam
2.3 KJIacCU(UIIUPOBATh HEOPTAaHUYECKUE BEIIECTBA
XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB PA3THMUIHBIX
2.4 KJIaCCOB, TMOATBEPKJasi OMNHCaHUE MpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUNA
25 MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTHU (OT HX KaueCTBEHHOTO COCTaBa,
BO3MO’KHOCTH ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX
ClIeIOBaTh MpaBUJIaM TMOJH30BAHHUS XHMHUYECKOW TOCYIOoW U J1ab0opaTOPHBIM
o0opy/0oBaHUEM, a TaKXe MpaBuUiiaM OOpallleHusl C BEIIECTBAaMH B COOTBETCTBUHU C
2.6 WHCTPYKIUSMH TI0 BBITIOTHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYSHUIO

U COOMpaHHWIO Ta3000pa3HBIX BEHIECTB (BOJOpPOAA M KHCJIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C ONPEIEIEHHON MacCOBOU J10JIEH pacTBOPEHHOTO BELIECTBA, INIAHUPOBATH




2.7

3.1

U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 0 PaClIO3HABAHUIO PACTBOPOB IIEJIOUEN U
KHCIIOT C IOMOIIbIO HHAUKATOPOB (JIaKMYyC, peHO(TaNIenH, METUIIOPAHK U JPYTHE)

MIPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peakiiuu

ITo teme: «Ilepuognueckuii 3akon u [lepuonuyeckas cucreMa XUMUYECKHX 3JIEMEHTOB
J. W. Menneneea. CtpoeHue aTtomMoB. XuMHUYecKas CBs3b. OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHI)

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IOHATHMN: PO aTOMa, SJIEKTPOHHBIN CION
aToOMa, aTOMHasi OpOuTab, paJuyc aTOMa, XUMUYECKasl CBS3b, IOJISIPHAs U HEMOJISIPHAS
KOBQJICHTHAsl CBA3b, JIEKTPOOTPULIATEILHOCTb, MOHHAS CBA3b, MOH, KaTHOH, aHHUOH,
CTEIIEHb OKUCIICHUS

3.2

KJIaCCI/I(I)I/II_[I/IpOBaTb XHUMHUYCCKUEC 3JICMCHTHI

33

3.4

3.5

ONMKCHIBATH W XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuoguueckoil cucteMsl
XUMUYECKUX 3JIEMEHTOB: pa3jnyarTh MOHSITHS «rjaBHas noArpynmna (Arpynma)» u
«moboyHas noarpymnmna (brpynmna)», «manbie» u «00JbIINE MEPHOIbI

PaCKpbIBaTb CMBICJI Hepnozmqecxoro 3aKOHa I[I/I MeHI[eJ'IeeBaZ JACMOHCTPUPOBATDH
ITIOHUMAaHHEC HepI/IOIIPI‘IGCKOfI 3aBHUCUMOCTH CBOHCTB XHMMHYCCKHX JJIEMEHTOB OT HMX
IIOJIOXXCHU B HepI/IO,HPI‘IeCKOﬁ CHCTCMC

COOTHOCUTH 00O3HaueHUs, KOTOpble uMetoTcsa B Tabmuie «llepuoanueckas cucrema
xuMHu4eckux dneMmeHToB JI.M. MeHneneeBa»y C YUCIOBBIMU XapaKTEPUCTUKAMU
CTpPOCHHSI aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M 3apsl fAapa, oOO0Ilee Yucio
AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OMpeaACIATb CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCAMHCHUAX

3.7

OIIPCACIIATL BUI XHMHYCCKOH CBS3H (KOBaﬂeHTHaﬁ n I/IOHHaH) B HCOPraHUYCCKHX
COCANHCHHUAX

9 kiacc

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHO 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi

1

[To Teme: «BelrecTBO M XUMUYECKasT PEAKIIUSDY

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHMX IIOHATHHA: pPACTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs AUCCOLMUAIMS, pPEaKUUd HOHHOro OOMEeHa,
KaTaJau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMblE pEaKIMH,
OKUCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE ~ PEAaKLUU,  OKHUCIUTEIb, BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, AJJIOTPOMNHUs, aM(pOTEpHOCTb, XMMHUUYECKas CBA3b
(koBaJieHTHasi, WOHHAs, MeETAJIMYecKas), KpPHCTaNIMUecKas pemiérka, CIIjIaBbl,
CKOPOCTh XUMHUUYECKON PEAKLIUH

1.2

1.3

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBLIX XUMHWYCCKUX MOHSITHUHA H IMPUMCHSATH OTH
TMOHATHA NPU OIIMCAHUHU BCHICCTB U UX npeBpameHHﬁ

COCTABJIATh YPABHEHUS DIIEKTPOJIMTUYECKON TUCCOLUALIMY KUCIIOT, IIEJI0YEH U COJIEH,
TMIOJIHBIE U COKPALIEHHBIE YPaBHEHUS peaKlMii HOHHOTO oOMeHa

1.4

PACKPBIBATE CYIIHOCTH OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ noCcpeaACTBOM
COCTABJICHHUSA 3JICKTPOHHOT'O OajlaHca THX peaKHI/Iﬁ

1.5

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XMMUYECKOM peaKIuu

ITo Temam: «HemeTamnsl 1 ux COCOAUHCHUA» U «MeTamisl 1 UxX COCONHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATh) OOMIME W CHEU(UUECKHE XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOXKHBIX BEIIECTB, MOJITBEPXKIAasi ONMCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKITUI
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2.3

COCTABJIAATh YPABHEHMs PEAKLUH, OATBEPKIAAIOIUX CYLIECTBOBAHUE I€HETUYECKON
CBSA3U MEXY BELECTBAMU Pa3JIMYHBIX KJIACCOB

IIPOrHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTH
IIPOTEKAHUs XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBUSX

24

2.5

CIIeIOBaTh TMpaBWJIAM I[OJIb30BAHHUS XHUMHYECKOH TOCYyIOH © J1abopaTopHBIM
000pyIOBaHUEM, a TAaK)Ke IMpaBHiaM OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMH TI0 BBIITOJIHEHHUIO TA0OPATOPHBIX XUMHUYECKUX OTTBITOB IO TIOJTYYSHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIJICKHUCIIOTO Ta3a)

HPOBOJUTH PEAKIMH, IOATBEPIKAAIOIINE KAUCCTBEHHBIN COCTAB Pa3JINYHbBIX BEIIECTB!
pacrio3HaBaTh OIBITHBIM IyTEM XJIOpUI-, OpomMua, uoaun, KapOoHat, Qocdart,
CHJIMKAT, CY/Ib(at, THAPOKCHINOHBI, KATHOHBI AMMOHHSI, HOHBI H3y4YCHHBIX METAJLIOB,
NPUCYTCTBYIOIIME B BOJHBIX pACTBOPaX HEOPTaHMUYECKHUX BEIICCTB

ITo Teme: «XuMUS U OKPYIKAIOILIAsL CpEay

3.1

PaCKpbIBAaTb CMbICJI OCHOBHBIX XHUMHYCCKHX TTOHATHH: HI[K BCIICCTBA, KOPpO3usd
MCTaJlJIOB

Kox

1.1

3.2

MPUMEHATh OCHOBHBIE OINEPALIMU MBICIUTEIBbHON JIEATEIIbHOCTH — aHAJIM3 U CUHTES,
CpaBHEHHE, O0OOIIEHHE, CUCTEMATH3AIUIO, BBIBICHUE NPUYHMHHO-CICACTBEHHBIX
CBSI3€M — I UW3YYEHHS CBOMCTB BEIIECTB M XUMHUYECKUX PEaAKIUU;
€CTECTBEHHOHAYYHBbIE  METOJIbl  TO3HAaHMS  —  HaONIOJIeHHWEe,  HM3MEpeHHeE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIM U MBICIEHHBIN)

I[TPOBEPAEMBIE SJIEMEHTBI COJAEPXXAHIM A
8 Kiacc

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
[lepBoHaYaJIbHBIC XUMUYECKHUE TIOHSATHS

[Ipeamer xumuu. Poiab XuMuu B )KM3HU YeIoBeKa. XUMHS B CUCTEME HayK. Tena u BemecTsna.
DuU3NYECKUE CBOKCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

[TonsTHe o MeTo/ax MO3HAHUA B XUMHUU. UncThie BemecTBa U cmecH. CrocoObl pa3aeneHus
cMecel

1.3

1.4

1.5

ATOMBI 1 MOJICKYIJIBI. Xumudeckue dj1eMeHThl. CHMBOJIBI XHMAYECKUX 3JIEMEHTOB. HpOCTI)Ie n
CJIOKHBIC BCIIICCTBA. ATOMHO-MOHCKYJ'IHPHOG YUCHUC

XuMu4decKas Q)opMyna. BaneHTHOCThP aTOMOB XMMHYECKUX D3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTaBa BCHICCTB. OtHocurensHas aToMHas Macca. OTHOCUTENbHAS MOJICKYJIsIpHad Macca.
MaccoBas 10711 XUMHAYECKOI0 3JI€MEHTa B COeTMHEHUH

KonunuectBo BemiectBa. Monb. MonsipHass Macca. B3auMOCBsI3b KOJIMUECTBA, MAacChl U YUCHa
CTPYKTYPHBIX €TUHUIL BelecTBa. PacuéTel mo opmysiaM XMMUYECKUX COCTMHEHUM

1.6

duznyeckue U XUMUUECKHE SIBICHN. XUMHUYECKas peakius U e€ Mpru3HaKu. 3aKOH COXPaHEHUS
Macchl BemlecTB. XuUMHUYecKkue ypaBHeHUs. Kiaccudukammss XUMUYECKHX —peakiuit
(coemnHeHuUsI, pa3IoKEeHHUS, 3aMeIeHUsI, 0OMEHA)

1.7

XUMHUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYJIOH, ¢ MpaBWJIaMU pabOTHl B
naboparopun U npuéMamMu oOpalleHHus C JIabopaTOPHBIM O0OpYy/OBaHUEM, H3yYEHUE U
onucaHue (U3MYECKMX CBOWCTB 0Opa3lOB HEOPraHMYECKHUX BEIIECTB, HaOIIOJCHHE
¢busnueckux (MaBJIeHHE BOCKa, TasHUE JIbJla, PACTUpPAHME caxapa B CTyNKe, KUMEHUE U
KOHJ/IEHCAIlUs BOJbI) U XUMHUYECKUX (TOpEHHE CBeYH, NMPOKATMBAHHE MEIHOM IMPOBOJIOKH,
B3aMMO/ICIICTBHE MeJla ¢ KUCIIOTOMN ) SIBJICHU, HAOII0I€HNE U ONTUCaHKEe TPU3HAKOB MPOTEKaHUS
XMMHUYECKHX peakuui (pa3foKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPHIOM
Oapusi, paznoxenue ruapokcuga menu(ll) mpu HarpeBaHuM, B3aUMOJEHCTBUE XKelle3a C
pactBopoM conu Meau(ll), nzydyenue crnocoOoB pazzneneHus cMmeceidl (C MOMOIIbI0 MarHuTa,
¢bunabTpOBaHWE, BbIMApUBaHUE, IUCTHIUIALMS, Xpomarorpadus), TpPOBEIEHUE OYHCTKU




HOBapeHHOﬁ COJIu, HaGHIOIICHI/IC n OIIMCaHHuC PE3yJIbTaTOB IMPOBCACHU A OIIbITAQ,
WUTIOCTPUPYIOIIETO ~ 3aKOH ~ COXPAaHEHWS ~ MacChl, CO3JaHME  MOJAENEH  MOJICKYJ
(IapocTepKHEBBIX)

Baxuelime npeacTaBUuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kucmopon — 31eMeHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucinopoa B mpupoje, Gu3nuecKre 1 XUMUIeCKUe CBOMNCTBA (PEaKIMy TOPEHUS).
Oxcupapl. [lpumenenue xucinopoga. CrocoObl MOMydeHMs] KUCIOpPOJa B JIaOOpaTopuu M
npoMbinuieHHOCTH. KpyroBopoT kucnopona B npupose. O30H — autoTponHas MoAu(UKAIHs
KHCJIOpoJa

2.2

TermnoBoit 3ddekr xuMuyeckol peakuuu, TEPMOXHMHUYECKHE YpaBHEHHSA, OIK30- H
SHAOTEPMHUUYECKHE peaKkUMU. TOIUIMBO: yroib W MeTaH. 3arps3HEHUE BO31yXa, yCHJICHUE
apHUKOBOTO 3(dekra, pa3pylieHre 030HOBOIO CIIOs

2.3
24

Bonopon — snemeHT u npocroe BemectBo. HaxoxaeHue Bogopoaa B Mpupoze, GU3nNUecKue u
XUMHYECKUE CBOICTBA, IPUMEHEHHE, CIIOCO0Bb! NoTy4eHHs. KucioTs! u conu

MoutsipHblii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBolicTBa BOoJbl. Boma kak pactBopurenb. PactBopel. Hacelmennsle u
HEHaCBILICHHBIE PacTBOpBL. PacTBOpuMMOCTh BeliecTB B Boze. MaccoBasi 1101 BEIIECTBA B
pactBope. XUMHU4YeCKue cBoicTBa Bobl. OcHOBaHUsA. Poiib pacTBOpOB B MpPUPOJE U B KU3HU
yenoBeka. KpyroBopor Bozbl B npupoje. 3arpsa3HeHue NpUpoaHbIX BoA. OXpaHa M OYUCTKA
IIPUPOHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coenuHeHuil. Okcunpsl. Krnaccudukamuss OKCHIOB:
coneoOpasywomue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) U  HECoJIeoOpasyrolIue.
Howmenkiatypa okcu1oB. PU3MYECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. [losryueHne okcuaoB

2.7

OcHoBanms. Kmaccudukamuss ocHOBaHWH: METOYM H  HEPACTBOPUMBIC OCHOBAHHUS.
Homenkiatypa ocHoBanuii. @u3nueckue M XMMHUYECKUE CBOWCTBa OcHOBaHMil. Ilonydyenue
OCHOBaHUI

2.8
29

Kucnotsl. Knaccudpukauusa xuciaor. Homenknatypa kucior. @u3myeckue W XHMHUYECKUE
cBorictBa KUCHOT. Psan aktuBHocTr MetaiuioB H.H. bekerosa. [lonydyenue kuciaor

Comu. Homenknatypa cosieil. @uznueckre 1 XMMUYECKHe CBoMCTBa cosell. [lomydenne coneit

2.10

I'enermueckas CBA3b MCXKY KiIacCaMU HECOPTaHUYCCKUX COC}IHHGHI/Iﬁ

2.11

XHAMHYECKUH HKCIIEPUMEHT: Ka4€CTBEHHOE ONPEIEICHUE COIEepKaHUA KUCIOPOJa B BO3AyXe,
MOJIlyyeHHue, coOMpaHue, pacro3HaBaHUE M H3yueHHE CBOWCTB KHUCIOPOAA, HaOIIOJeHHE
B3aMMO/JICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHSI BOSHUKHOBEHHUS U MPEKPAIICHUs TOPEHUS
(moxkapa), O3HaKOMJIEHHE C oOOpa3lamMM OKCHIOB U ONHMCAaHUE MX CBOWCTB, IOJIy4EHHE,
coOupaHue, paclo3HaBaHWE W HM3yYEHUE CBOMCTB BOJOpoJa (TOpeHue), B3aUMOJICHCTBUE
Bostoposia ¢ okcuaoM meau(Il) (Bo3MoKHO MCHOIb30BaHUE BUAEOMATEPUATIOB), HAOIIOCHNE
00pa310B BEIIEeCTB KOJIMYECTBOM | MOJIb, HCCieI0BaHNE OCOOEHHOCTENW PaCTBOPEHMSI BELLIECTB
C Pa3JIMYHON paCTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MacCOBOM JOEM
pacTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBUE BOJBI C MeTaUIaMH (HAaTpUEM M KalbLIMEM)
(BO3MOYKHO HCITI0JIb30BAHNE BUAEOMATEPUAJIOB), ONIPEAEIEHUE PACTBOPOB KUCIIOT U LIEJIOUEH C
MOMOUIBI0 MHAWKATOPOB, HCCIEAOBaHHWE OOPA3I[0B HEOPTraHWMYECKHUX BEIIECTB Pa3INYHBIX
KJIaCCOB, HAOJIOZCHUE M3MEHEHHUS! OKpPacKH MHAMKATOPOB B PAaCTBOpaxX KHUCIOT U IIENIoueid,
nzydenue B3aumonencTBus okcuna menu(ll) ¢ pactBopoM cepHON KHCIOTBHI, KHCIOT C
MeTaJlJIaMH, PeaKIMi HEWTpaJn3alny, MOJIy4eHUE HEPACTBOPUMBIX OCHOBAHMil, BBITECHEHUE
OJIHOTO MeTajula IPYTMM M3 PacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 3a7ad 110 TEME
«Baxxnelimue Kinaccbl HEOPraHMYECKUX COETUHEHUID)

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XuMU4YeCKUX daeMeHTOB [1. 1.
MenneneeBa. CTpoeHHEe aTOMOB. XUMHUYECKast CBA3b. OKUCIUTEITLHO-BOCCTAHOBUTEIHHBIC
peaxkuu




3.1

[lepBble MOMBITKH KJIACCH(PHUKALMKA XUMHUYECKUX IEMEHTOB. [IoHSATHE O Trpymmax CXOAHBIX
JIEMEHTOB (LIEJOYHbIE U ILEJIOYHO3EMEIbHBIE META/UIbl, TI'aJOr€Hbl, HHEPTHHIC TIa3bl).
DneMeHTBI, KOTOpbIe 00pa3zyIoT aM(OTepHBIE OKCUABI M THIPOKCHIBI

3.2

33

Ilepnonnueckuit 3akoH. Ilepuoauueckas cucrema xumuyeckux snemenTos [I.1. Menneneesa.
Kopotkonepuonnas u JuymmHHonepuoaHas (opmel Ilepuoguueckoil cucteMbl XUMHUYECKHX
anemenToB [I.1. Menneneesa. [lepuoast u rpymsl. PU3n4ecKuil CMBICI IOPSAKOBOIO HOMEpA,
HOMEpPOB IIepuo/ia U IPYMIIbI IEMEHTa

Ctpoenne atomoB. CoctaB aTroMHbIX sifiep. M3oromnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0osouek aToMoOB TMepBbIX 20 Xumuyeckux dyeMeHToB Ilepuoamueckoit cucremsr J[.U.
MenaeneeBa. XapakTepUCTHKa XMMUYECKOT0O 3JIEMEHTA I10 €ro MoJjokeHuto B [lepuoaunyeckoit
cucreme J[.1. Menneneesa

34

3.5

3aKOHOMEPHOCTH W3MEHEHHUs pajuyca aTOMOB XMMHYECKHMX 3JIEMEHTOB, METAUNIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB II0 Ipynnam u nepuojam. 3HadeHue Ilepuoanueckoro 3akoHa u
Ilepnonnueckoil CHUCTEMBI XMMHUYECKUX DJIEMEHTOB JUIsl pa3BUTUA Hayku U npaktuku. J[.H.
MeneneeB — yU4€HbIA U TpaXkJaHUH

Xumuueckas cBsI3b. KoBaneHTHas (HOJ'ISIpHaH n HeHOJ'IHpHaH) CBA3b. :‘)HGKTpOOTpI/ILIaTeJ'ILHOCTB
XUMHYCCKHUX 3JIEMEHTOB. FIoHHAs CBSI3b

3.6

Crenenp okucieHuss. OKHUCINTEIFHOBOCCTAHOBUTEIBHEIC PCaKIu. Hpoueccm OKHUCJICHUA U
BoccTaHOBICHMA. OKHMCIUTEIIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUI SKCIIEPUMEHT: H3Y4YeHHE OOpa3loB BEIIECTB METAUIOB U HEMETAJIOB,
B3aMMOJICHCTBHE THAPOKCH]IA LIUHKA C PACTBOPAMHU KHUCJIOT U LIeJI0Yel, MpOBEJCHUE OIBITOB,
WUTIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLIUii (TOpEHHE, peaKLiuu
pas3ioKeHus, COeTMHEHN )

Kox

1.1

9 kiacc
IIpoBepsieMblii 3JIeMEHT CO/IEePKAHMS
BemectBo u xumudeckas peakuus. [loBropenue

Ilepuoanueckuii 3akoH. [leproanueckas cucrema xumudeckux anementos .M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX JIEMEHTOB MIEPBBIX
TPEX MEPUOJIOB, KAJIMS, KaJbLIHA U UX COEIMHEHNN B COOTBETCTBUU C IOJIOKEHUEM DJIEMEHTOB
B [leproinueckoi CUCTEME U CTPOCHUEM HX aTOMOB

1.2

1.3

1.4

1.5

1.6

CrpoeHue BelecTBa: BHABl XMUMHYECKOH CBS3U. THIBI KPUCTAUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOM PEMIETKHM M BHJIa XMMHUYECKOU
cBsa3u. Krnaccugukanus M HOMEHKIAaTypa HEOpPraHMYECKHX BeIIeCTB (MEXIyHapoaHas M
TpUBUAJIbHAsA). XHMMHUYECKUE CBOMCTBA BEILIECTB, OTHOCAUIMXCA K pa3IMYHBIM KjaccaM
HEOPraHWYECKUX COCIMHEHMM, TEHETUYECKAs CBSI3b HEOPTAaHUUECKUX BEILECTB

Knaccugukanus XMMHYECKMX peakUMi MO Pa3IUYHBIM NpHU3HaKaMm (10 YHUCIY U COCTaBy
Y4acTBYIOUIMX B PEaKlMU BELIECTB, MO TEIUIOBOMY 3(@eKTy, Mo HU3MEHEHUIO CTeleHeu
OKHCIICHUSI XUMHUYECKUX SJIEMEHTOB, [0 00PAaTUMOCTH, TI0 YYAaCTHIO KaTtaiaus3aropa). JK30- U
SHJIOTEPMHUUYECKHE pEaKIMM, TEPMOXMMHMYECKHE YypaBHeHHs. I[loHsATHe O CcKOpocTH
XUMUYECKON PEaKLUU

[TousiTue 06 06paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIIUAX. IToHsiTHE O TOMOT'E€HHBIX U
TCTCPOTCHHBIX PCAKIUAX. ITousgTHe 0 XHMMHYECKOM PAaBHOBCCHUHU. (DaKTopBI, BJIMAKOINKUE Ha
CKOpPOCTH XUMHYECKOMN PCaKInM U MOJIOKCHUC XUMHUYICCKOTO PaBHOBCCH A

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIMM, JJIEKTPOHHBIA OajaHC OKUCIUTENBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBlieHHuEe ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO/1a HJIEKTPOHHOr 0 OanaHca

Teopust 27AEKTPOIUTUUECKON OUCCOLMALMU. ODJIEKTPOJIUTBI M HENIEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHM3M [HCCOLMALIMK BEUIECTB C PA3JIUYHBIMU BUJAMH XUMHUYECKOW CBS3H.
Crenenp auccounaru. CuibHble M cia0ble 3JEKTPOJIUTHL. Peakiuu MOHHOrO oOMEHa.




1.7

YcnoBus TpPOTEKaHUS PEaKIUii HWOHHOTO OOMEHAa, TMOJNHBIE W COKpAIIEHHBIE HOHHBIC
ypaBHeHUs1 peakiuii. CBOWCTBAa KUCJIOT, OCHOBAaHWW M COJICH B CBETE MPEACTABJICHHUIN 00
ANEKTPOJIUTUYECKOMN Aucconuanuu. KauecTBeHHbIe peakuuu Ha HOHBI. [loHsTHE O TMApPOIM3E
coJe

XHMMHUYCCKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAUIMYECKUX PEHIETOK
HEOPTaHMYECKUX BEIECTB — METAJUIOB M HEMETaIUIOB (TpaduTa 1 ainmasa), CII0KHBIX BEIICCTB
(x7opua HaATpHs); HCCICIOBAHME 3aBUCHUMOCTH CKOPOCTH XHMHYCCKOM peaklud OT
BO3JICHCTBUS Pa3NHUYHBIX (DAKTOPOB;, MCCIEIOBAHHE DSJIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, MPOIECCca JUCCOIMAIMKA KHUCIIOT, IIEI0YeH M COJCH (BO3MOXKHO HCIIOJIh30BaHHUE
BUJICOMATEPHAJIOB); IPOBEACHHE OIBITOB, MILTIOCTPUPYIONINX MPU3HAKH MPOTEKAHUS PEaKIUit
HOHHOTO OOMeHa (oOpa3oBaHME OCajKa, BBIACICHHE Ta3a, 0O0pa3oBaHHE BOJBI); OIBITOB,
WUTIOCTPUPYIONINX MPUMEPhl  OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX peakiuil  (ropeHue,
pCaKIuu pa3jIoKEHUs, COCTUHEHUS ); PACIIO3HABAHNE HEOPTaHUYECKUX BEIECTB C MOMOIIBIO
KaueCTBCHHBIX PEaKIMi Ha MOHBI; PEIICHHE YKCIIEPUMECHTATBHBIX 3374

Hemeramns u nx COCAMHCHUA

2.1

22

2.3

2.4

2.5

OO61as xapakTepucTuka rajnoreHoB. OcoOEHHOCTH CTPOECHUS aTOMOB, XapaKTEPHbIE CTENEHU
okucneHust. CtpoeHue u pu3nyecKre CBOWCTBA MPOCTHIX BELIECTB — FAJIOr€HOB. XUMUYECKHE
CBOICTBA Ha MpHUMEpe XJopa (B3aUMOJCHCTBHE C METaIaMH, HEMETaJUlaMH, IIeI0YaMH).
XnopoBonopon. ConsgHas KHUCIOTa, XHUMHUYECKHE CBOWCTBA, IOJIYy4YEHHE, IPUMEHEHHE.
JelicTBue XJiopa M XJOpPOBOJOPOJIa HA OpPraHMW3M 4eJIOBeKa. BaxkHelue XJIOpUAbl U UX
HaXO0KJEHHE B IIPUPOJIE

OO6mass xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTpOEHUS aTOMOB,
XapaKkTepHble CTerneHu okucieHus. CTpoeHne u pusnyeckue cBOMCTBa MPOCTHIX BEIIECTB —
KHCJIOPO/a ¥ Cephl. AJUTOTPOITHBIE MOAM(DHUKALINN KUCIOPO/Ia U Cepbl. XMMHUYECKHE CBOMCTBA
ceprl. CepoBoI0pOJ, CTpOCHHE, (PU3MUECKUE U XMMUYEeCKHe CBOWMCTBA. OKCHABI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHOB. CepHast KUCIIOTa, GU3NIECKHE M XUMUYECKHIE CBOMCTBA
(oOme Kak MpeICTaBUTENs Kiacca KUCJIOT M crenududeckue). XUMUYECKUe pPeakliuy,
JeKallue B OCHOBE IPOMBIIIICHHOTO Croco0a MOIy4eHUsl CepHOM KUCIOTHL. IIpumenenue.
Conn cepHOlM KMCIOTHI, KaueCTBEHHAs peakiys Ha cyiabdar-uoH. HaxoxaeHue cepbl u eé
COEIMHEHUH B IpUpoie. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPebl COEAUMHEHUSIMH CEPBI
(KMCIIOTHBIE 10K, 3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe10TBpaIleHUs

OOmiast xapakTepucTHKa 53JeMEeHTOB VA-rpynnsl. OCOOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIIEHUs. A30T, pacHpOCTpaHEHUE B MPUPOAE, (U3NYECKUE U
XUMHYeckre cBoiicTBa. KpyroBopor asora B mpupoae. AMMHUaK, ero (usnyeckue u
XUMHYECKHE CBOMCTBa, MojyuyeHue U npumeHeHue. Coiau aMMOHMS, UX (U3HUECKHEe U
XMMHYECKHE CBOWMCTBA, NMpuMeHeHue. KayecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas
KHCJIOTa, €€ ToyyeHue, (GU3NIecKue U XMMHUUYECKHe CBOMCTBA (00IIHUE KaK MpPEICTaBUTEIS
KJlacca KMCIOT U cneruduueckue). Vicnonp3oBaHne HUTPATOB M COJIe aMMOHMS B KauecTBE
MUHEPATIBHBIX yA00peHni. XUMUYECKOe 3arpsi3HEHNE OKPY’KaIOLIEH Cpelibl COeIUHEHUSIMU
a3zoTa (KMCIIOTHBIE 10K/, 3arPsI3HEHNE BO3/lyXa, 10YBBI U BOJJOEMOB)

®ocdop, amnorponHsie Moaupukanuu ¢ochopa, ¢uzMUeCKHe U XUMHUYECKHE CBOICTBA.
Okcun docdopa(V) u dochopHas kuciora, ¢GU3MYECKHE W XUMHUYECKHE CBOWCTBA,
nony4enue. McnonpzoBanue ¢pocdhaToB B KayecTBE MUHEPAIBHBIX YA00peHUN

OO6mas xapaktepuctuka d31eMeHTOoB I[VA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHBIC CTETICHU OKHUCIICHUSI. Y TJIEPO/I, AJTIOTPOITHBIE MOAU(DUKAIIH, PACTIPOCTPAHEHUE
B mpupojie, pusnueckne U XUMHUYECKHe CBoicTBa. Ancopbuus. KpyroBopor yriepona B
npupone. OKCUabI yriaepoaa, uX Gu3nyeckue U XMMHUYECKHE CBOMCTBA, ACHCTBHE Ha KUBbIE
OpPTaHU3MBI, TTOyUYEeHUE U MPUMEHEHHE. DKOIOTUIECKHEe TPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepona(IV); runoresa rmo6anbHOr0 MOTEIUICHUS KJIMMaTa; TapHUKOBLIN 2 ekT. YrompHas
KHUCTIOTa M € colM, MX (U3NYECKHE U XMMHUYECKHUE CBOWCTBA, MOIYYCHHE U MPUMEHEHHE.




2.6

2.7

2.8

KavecTBenHas peakius Ha KapOoHaT-HOHBI. Mcronp3oBaHne KapOOHATOB B OBITY, MEAULIMHE,
HPOMBIIIICHHOCTH U CEIIbCKOM XO3SHCTBE

[TepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAUHEHHUSX YyIJIepojaa
(MeTan, 3TaH, 3TWJIEH, all€TWICH, 3TaHOJ, TIULEPUH, YKCycHas Kuciora). Mx cocraB u
XUMUYecKoe cTpoeHue. [loHATHE O OMONOTMYECKHM Ba)KHBIX BEIECTBAX: XXKUpaX, OeiKax,
YIJIEBOJAX — M MX POJM B JKU3HU 4YesioBeKa. MarepuaibHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTMHCHUI

KpemHuii, ero ¢puznyeckre 1 XuMHU4eCKre CBOMCTBA, oyyeHue U npumenenue. CoequHeHus
KpeMmHus B mpupoe. Oouue npeacraienus 00 okcune kpemuusi(IV) n kpeMHHEBOI KUCOTE.
Cunukarel, UX UCIOJB30BaHUE B OBbITY, MEAMLMHE, IPOMBIIUICHHOCTH. Bakneiue
CTPOUTEINIbHBIE MAaTepuajbl: KepaMHUKa, CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [Ipobrembl
6€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HU

XUMHUYECKUH IKCTICPUMEHT: U3y4YCeHUE 00pa3IlOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTBI; IIPOBCACHHUEC KAaYCCTBCHHBIX peaKI_II/Iﬁ Ha XJIOpUA-UOHBI U HaGJIIOI[eHI/Ie IMPU3HAKOB
UX MPOTCKAHMSI;, OTIBITHI, OTPaXKAKIIUEe PU3NICCKUE K XUMHUYECKUE CBOMCTBA T'aJIOTCHOB U MX
COeMHEHUH (BO3MOXKHO HCIIOJB30BAaHHE BUCOMATEPHAIIOB); O3HAKOMJICHHE C OOpa3laMu
XJIOPUIOB (TAJIOTEHHJIOB); 03HAKOMJICHHE C 00pa3iaMu Cephl U €€ COCTUHEHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB); HAONIOJEHUE TMpolecca OOYIIMBaHUS caxapa TMOJ
JCHCTBUEM KOHIICHTPUPOBAHHON CEPHON KHCIOTBHI, HW3YYCHHE XUMHUECKUX CBOWCTB
pa30aBICHHONW CEPHOW KHUCIIOTHI, IMPOBEJCHUE KAYeCTBEHHOW PEaKIUH Ha CyiIb(paT-HOH U
HaOJIr0/ICHUE TIpU3HaKa e€ MPOTEKaHMs; O3HAKOMIICHHE ¢ (DU3MYECKHMMH CBOMCTBaMHU a30Ta,
docdopa m uUX coequHEHHH (BO3MOXKHO HCIIOIB30BAHUE BHICOMATEPHATIOB), O0Opa3maMu
a30THBIX U (GOochHOPHBIX YAOOPECHHMIA; MOJydeHHEe, COOMpaHKe, PACIIO3HABAHUE M HM3YYCHHUE
CBOWCTB aMMMaKa; MPOBEJCHNE KaYeCTBEHHBIX PEaKIMii HA MOH aMMOHUS U (ocdar-uoH u
U3yYeHHUE TMPHU3HAKOB WX MPOTEKaHWUs, B3aMMOJCHCTBUEC KOHIICHTPUPOBAHHOW a30THOM
KHACJIOTBl C MeIbI0 (BO3MOXKHO HCIIOJBb30BAaHWE BHUACOMATEPHUATOB); HM3yYCHHE MOJENei
KPUCTAUNTMYECKUX PEETOK anmasa, rpadura, QyiiepeHa; 03HAKOMIICHHE C TPOIIECCOM
azcopOLMU pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM IPOTHBOrasa;
noslydyeHue, cooupanue, pacrio3HaBaHUe U U3YYeHHE CBOMCTB YIIIEKUCIIOTO ra3a; IpPOBEACHHE
KAa4YCCTBCHHBIX peaKHI/If/'I Ha Kap6OHaT- U CHUIHUKAT-UOHbI M M3YYCHUC IIPU3HAKOB HX
MPOTEKAHUS;, O3HAKOMJIEHHE C TPOAYKIMEeH CHIUKATHOM MPOMBIIUIEHHOCTH, pEUICHHE
SKCIICPUMCHTAJIBHEBIX 3aJa4 110 TEME «Baxuelnme HeMeTaJUIEI U UX COCOAUHCHU»

3.1

MeTaisl ¥ UX COSAUHECHUS

OO11ast xapaKTepUCTHKA XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX ITOJIOKEHUS B
ITepuoanueckoil cucreMe xuMudeckux anemMeHToB /.M. MeHnaeneeBa u CTpOeHUsT aTOMOB.
Crpoenne merauioB. Metannudeckasl CBA3b U METAJUIMUECKAsT KPUCTAJUINYECKAs PEIIETKA.
DNEKTPOXUMHUYECKHUH Pl HAIPSHKEHUI METaJlJIOB

3.2

dusnyeckue U XUMUYECKHUE CBOMCTBAa MeTauioB. OOiue crnocoObl MOTYyYEeHUsT METaJJIOB.
[ToHsATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH
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[Ilenounbie MeTauibl: onoxkenue B [lepuoanueckoi cucremMe XuMuueckux 3memMeHToB J[. 1.
MenzeneeBa; CTpOCHUE UX aTOMOB; HaXOXJeHHUE B npupone. Ousznueckue U XUMHUYECKHUE
cBOMcTBa (Ha mpuMepe Hartpus W Kamusi). OKCHIBI W THAPOKCHUIBI HATPUS W KalWs.
[IprMeHEHHE ETOYHBIX METAUIOB U UX COCIMHEHUN

[[{enouHo3emMenbHbIE METAJIBI MATHUN U KaJIbLIMK: MoJjiokeHue B [lepuonnueckoit cucreme
xuMHudeckux sneMeHToB J[.1. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHUE B MPUPOJE.
du3nuecKue u XMMUYECKHe CBOMCTBA MarHus M Kanblius. BaxHelmme coeuHEeHNs Kaablus
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUs




3.5

AmomuHuii: nonoxxkenue B [lepuommdeckoil cucreme xumuyeckux aemeHros [JI.U.
MenieneeBa; CTpoeHHe aTOMa; Hax0KJAeHHE B npupoje. Pusndyeckne 1 XMMUYECKHE CBOMCTBA
amoOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA M TUAPOKCHIA ATFOMUHHUS

3.6

JKene3o: nonoxenue B [lepuoguueckoit cucreme xumuieckux 3neMeHToB [I.1. Menneneesa;
CTpOEHHE aToMa; HaxoXkJIeHue B mpupoje. dusnueckue U XUMUYECKUE CBOMCTBA XKelesa.
Oxkcuabl, ruapokcu bl u conu xenesa(ll) u xeneza(lll), ux cocraB, CBONCTBA U MOTYUYEHUE

3.7

XUMHUYECKUN JKCIEPUMEHT: O3HAKOMJICHHME C 00pa3laMu METalIoOB W CIUIaBOB, HX
bu3NYEeCKUMU CBOWMCTBaMHU; H3y4YE€HHE pE3yJbTaTOB KOPPO3UH METaNIOB (BO3MOXKHO
MCIIOJIb30BAaHHUE BHIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHJA KaJlbIUs U
HaTpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAaHHME BHJICOMATEPHANIOB); HCCIEAOBAHUE CBOMCTB
XKECTKOM BOJBI; IIpollecca TOPEHHUs XKejle3a B KHUCIOpoAE (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); MPHU3HAKOB IMPOTEKAHHUS KAaYeCTBEHHBIX pEaKIMi Ha HOHBI (MarHus,
KanbIusl, oMUY, uHkKa, xene3a(ll) u sxenesa(Ill), menu(Il); mHabnroaeHne u onucaHue
MPOLECCOB OKpallMBaHUS IUIAMEHM HWOHAMHM HATpus, Kajdusd U Kajblus (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPUAIIOB); WCCIICJOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMHUHUS U THAPOKCUIA IIMHKA; PEIlIEHUE SKCIIEPUMEHTABHBIX 3a/1a4 10 TeMe «Baxkueiiime
METaJUIbl U UX COSIUHEHUS»

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

4.2

HoBsble maTepuaisl v TeXHOJIOrMU. BelecTBa u MmaTepuaibl B IOBCEIHEBHOM KM3HU YEJIOBEKA.
Xumus u 310poBbe. bezonacHoe UCIoIb30BaHME BEIIECTB U XUMUUYECKUX PEAKIMi B OBITY.
IIepBast nOMOIL TP XUMUYECKUX 0KOTax U OTPABJIEHUSIX

OCHOBBI 5KOJIOTMYECKON IPaMOTHOCTH. XUMUYECKOE 3arpsisHeHne okpykatomieit cpeast [1IJIK.
Ponb xuMuM B pelIeHur 3KOJOTHIECKUX MpobsieM. [IpupoaHbie HICTOYHHUKHU YTIIEBOAOPOIOB
(yromb, mpUpOAHBIA Ta3, HE(PTh), MPOAYKTHI HX IMepepabOTKH, WX PpOJIb B OBITY U
MPOMBINIIICHHOCTH

4.3

XHUMUYECKUH HKCIEPUMEHT: M3ydeHHE 00pa3lioB MaTepHUajoB (CTEKJIO, CILJIaBbl METAJIOB,
HOJMMEPHBIE MaTepUaIbl)

I[TPOBEPAEMBIE HA OI'D II0 XMMHWU TPEBOBAHUHA K PE3VJIBTATAM

OCBOEHMSI OCHOBHOI OBPA30BATEJILHON ITPOI'PAMMBI OCHOBHOI'O OBILIEI'O
OBPA30OBAHUMA

Kon

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHS

NPOBEPsIEMOro OCBOCHHSI OCHOBHOI1 00pa30BaTeJbHOI NPOrpaMMBbI OCHOBHOI'0 00111€Tr0
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC

1

1.1

Hpe,[[CTaBJ'IeHI/ICZ

0 MO3HABAEMOCTH SIBJICHUI MPHUPOABI, TOHUMaHHe 00BEKTUBHON 3HAYUMOCTH OCHOB
XUMHYECKONH HayKd Kak OO0JacTH COBPEMEHHOI'O €CTeCTBO3HAHHUS, KOMIIOHEHTa
oOmel KyJabTYyphl W TMPAKTHYECKOM JEATETbHOCTH YEJIOBEKa B  YCIOBHSX
COBPEMEHHOT0 OOII[EeCTBAa; MOHUMAaHUE MECTa XMMHUU CPEIU JIPYTUX €CTECTBEHHBIX
HayK

1.2

O HAyYHBIX METOJaX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U TCOPECTUICCKUX
MCTOHax HUCCICAOBAHUA BCHICCTB W HUZYUCHUA XHUMHUUYCCKHUX pCaKHHfI; YMCHUC
HCITIOJIB30BaTh MOJACIHN IJIA 00BACHEHUA CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax nmpodeccHoHATBHON IeATEIIEHOCTH, CBA3aHHBIX C XUMUEH U COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JIOCTMKEHUSAX XMMHUYECKOH HAYyKH, YTO MO3BOJIUT
oOydaroluMmcsi ~ paccMaTpuBaTh  XHMHIO  Kak  cdepy cBoed  Oyaymiei
npoeCCUOHATbHON JIEATETbHOCTH U CIeNaThb OCO3HAHHBIM BBIOOp XHMMHHU Kak
npoHUIBHOTO IPEIMETA IIPH NTEPEX0/Ie Ha YPOBEHb CPETHET0 00IIero o0pa3oBaHus

Bianenne cucremoil XMMWUYECKMX 3HAaHUM M YMEHHE IPUMEHATH CHUCTEMY
XUMUYECKUX 3HAHUM, KOTOPAsi BKJIIOYAECT:




2.1

BaOKHEHIIIME XUMUYECKUE TIOHATHS: XUMUYECKUH SJIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO,
MIPOCTOE U CI0KHOE BEHIECTBO, OAHOPOAHAS U HEOJAHOPOIHASI CMECh, OTHOCUTEIbHBIC
aTOMHAasi M MOJIEKYJISIpHAsE MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb (CPEAHSIS), XUMUYECKas PeaKIts,
peaKiny COSAMHEHUS, PEaKIIMK PA3JIOKECHUSI, PEaKIIMK 3aMEIECHUs, PeaKIuu 0OMeHa,
TEIUIOBOM A EKT peaklnu, 9K30- U SHIOTEPMUUECKUE PEaKliu, pacTBOP, MaccoBas
N0 XMMHMYECKOTO OJJIEMEHTa B COCIMHEHHMH, MaccoBasl JIOJIA U MPOILCHTHAas
KOHIICHTpALIKs BEILIECTBA B PaCTBOPE, SIIPO aTOMa, SJIEKTPOHHBIH CIIOi aTOMa, aTOMHAast
opOuTab, pamguyc aroma, BAICHTHOCTh, CTCICHb OKHUCIICHHS, XUMHUYECKas CBS3b,
ANIEKTPOOTPHIIATEbHOCTD, MOJIIPHAS U HETIOJIIPHAs KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b,
MeTaJUTH4YecKas CBsI3b, KpUCTAITMYECKAs pelI€TKa (aToMHasi, HOHHAs!, METaJUTMUECKas,
MOJIEKYJISIpHasi), WOH, KaTHOH, AaHWOH, OJJEKTPOJUT U  HEIJIEKTPOJIHUT,
ANIEKTPOIUTUYECKAs JWCCOIMAIUS, PEAKIMH HWOHHOTO OOMEHa, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH, OKUCIUTEIb U BOCCTAHOBHUTENb, OKUCIECHUE U
BOCCTAHOBJICHHUE, AJIEKTPOJIN3, XUMUUECKOE paBHOBECHE, 0OpaTUMble U HEOOpaTHUMbIe
peakIyu, CKOpOCTh XUMHUYECKOM peakiuu, katanuzatop, [IJ1K, koppo3us meranios,
CILIaBbI

2.2

2.3

OCHOBOIIOJIAararomure 3aKOHbI XUMHWH: 3aKOH COXpaHCHHA MAacCChI, nepnozmqecm/lﬁ
3aKOH HI/I MeHﬂeneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH ABOF&I[I)O

TCOpUHU XHUMUHU: ATOMHO-MOJICKYJSIpHAA TCOPUSA, TCOPUSA SHGKTpOHHTH‘{eCKOﬁ
JUCCOHMaln

Brnagenue ocCHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHHE MPaBUIHLHO UCIIONIB30BAaTh U3YyUYEHHbBIE BEUIECTBA M MaTepUasbl (B TOM YHCIIE
MUHEpaJIbHbIE YAOOPEHHS, METAJUTBI U CIUIABBI, TPOAYKTHI IEPEpaObOTKH IPUPOIHBIX
HMCTOYHUKOB YIJIEBOJAOPOAOB (YIJi, MPUPOIHOrO raza, HedTu) B OBITY, CETHCKOM
XO0351IICTBE, HA IPOU3BOJICTBE U NIOHUMAHKUE 3HAYEHUS )KUPOB, OEIKOB, YTIIEBOIOB JIJIs
OpraHu3Ma 4YelOBeKa; YMEHHUE MPOTHO3MPOBATh BIMSHHE BEIIECTB M XUMHUYECKUX
MIPOLIECCOB HAa OPTaHM3M YeJIOBEKa M OKPY’KAIOLIYI0 MPUPOJHYIO Cpeay

3.2
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YMCHUEC HWHTCTPHUPOBATH XHMMHUUCCKHE 3HAHUA CO 3HAHUAMU OPYTUX y‘-I€6HI>IX
MIpeIMETOB

HaJIW4Yue OmbITa PaboOThl C PA3NIUYHBIMU HCTOYHMKAMH WHGOPMALHMUA 1O XUMHUU
(Hay4yHasi ¥ Hay4YHO-IOIYJISIpHAsl JINTEpATypa, CIOBapH, CIPABOYHUKH, WHTEPHET-
pecypchl)

yMeHHe OOBEKTHBHO OIEHUBATh MH(OPMAIMIO O BEIIECTBAX, UX MPEBPAIICHHUIX U
MPaKTUYECKOM IMPUMEHEHUH U YMEHHE MCIONb30BaTh €€ JUIsl pelieHus y4yeOHO-
MO3HABATENbHBIX 3a/1a4

Bnanenne ocHOBaMU MOHATUIHOIO anmapara U CUMBOJIMYECKOTO SI3bIKA XUMHUHU IS
cocTaBieHHs (OPMYJT HEOPTaHUYECKUX BEIIECTB, YPAaBHEHUM XUMHUYECKUX PEaKIIMii;
ocHoBaMu xuMuueckoit HomeHknaTypsl (IUPAC u TpuBHanbHOI)

YMeHne OOBICHATH CBS3b TOJIOKEHUS djeMeHTa B llepwomumueckoit cucteme c
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOSHHUSI aTOMOB XUMUYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sAapa, oOlee YHCIO DJIEKTPOHOB), pAacCHpelelIeHHEM D3JIEKTPOHOB IO
SHEPTreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOIOB, KAJIUS U KaJIbIIHS

IIpencraBieHne o NMepUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX DIJIEMEHTOB
(paguyc aroma, 3JEKTPOOTPULATENBHOCTH), MPOCTHIX M CIOKHBIX BELIECTB OT
MOJIOKEHMS AJIeMeHTOB B [leproandeckoit cucteme (B MajlbIX MEpUOJIaX U TJIaBHBIX
MOArpyNnax) 1 3JeKTPOHHOTO CTPOEHHUS aTOMa

YMmenue knaccuuuupoBarh:

7.1

XUMHNYECKHE IJIEMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA




7.3

XUMHUYCCKUC pCaKIINn

8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh U CTENEHb OKUCJICHUSI XMMHUYECKUX 3JIEMEHTOB, 3apsi]l HOHA
8.2 BHJI XUMUYECKOM CBSA3U M TUI KPUCTALTMYECKON CTPYKTYPhI B COSAMHEHUSAX
8.3 XapakTep Cpeiibl B BOJIHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCJIUTENIh U BOCCTAHOBUTEIIb
9 YMeHHe xapakTepu30BaTh (PU3NUECKHEe U XUMUYECKUE CBOWCTBA:
9.1 MPOCTHIX BEHICCTB (KUCIOPOA, O30H, BOAOPOH, TpaduTt, aamas, KpeMHHH, a30T,
docdop, cepa, XJIOp, HATPHIA, KaJTMil, MATHUH, KAJIBIIUH, ATFOMUHUH, JKeJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCIE€ HMX BOJHBIX pPACTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI M THAPOKCHIBI MeTauioB [-ITA rpymm,
9.2 amtomunusi, menu (1), munka, sxenesa (II u III), oxcuner yrnepoaa (II u IV), kpemuus
(IV), azora u docdopa (III u V), cepor (IV u VI), ceprucras, cepHas, a3oTucTras,
a3zoTHas1, pochopHas, yroapHasi, KpeMHHEBAs KMCIIOTA U UX COJIN)
MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
9.3 U CTPOCHHMS, IPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT WX CBOMCTB, BO3MOYKHOCTh
MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBJIsATh MOJICKYJISIPHBIE M HOHHBIE YPABHEHUS PEAKIIUi, B TOM YHCIIE:
10.1 peakIuii HFOHHOTO0 OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
10.3 WUTIOCTPUPYIOUINX ~ XUMUYECKHME CBOMCTBA  HM3YYEHHBIX  KJIaccoB  (TpyIi)
HEOPraHUYECKHX BEIECTB
10.4 MOATBEPKIAIOIIMX TeHETHUYECKYIO B3aMMOCBSI3b MEX1y HUMHU
11 YMeHue BIYUCIATh (IPOBOAUTDH PacU€Thl):
111 OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAcCCOBYIO JOJIIO
XHMHYECKOTO 3JIEMEHTa B COSTMHCHUH
11.2 MAacCOBYIO JIOJIFO BELIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB
114 M0 YPaBHEHUSIM XUMHUUYECKUX PEAKIUi U HAXOIUTh KOJIMYECTBO BEIIECTBA, OOBEM U
MacCy peareHTOB WU NPOAYKTOB PEAKIIUU
12 Brnagenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUS (Ha0JII0IeHre, U3MEPEHHE, IKCIIEPUMEHT,
12.1 MOJICIUPOBAHNE) TPH M3YYCHUM BEIIECTB U XUMHYECKUX SIBJIICHUN, yMEHHUE
chopMyIUpOBaTh MPOOIEMY H NMPEATIOKUTH MYTH €€ peIIeHHUS
122 Oe3omacHOil paboOThl € XMMHMYECKHMH BEIIECTBAMM, XHMHUECKON MOCyI0ol H
) 1abopaTOpHBIM 000PYyIOBAHUEM
mpaBwiaMd  0€30MacHOro  OOpalieHUs C  BEIIEeCTBAMHU, HCIHOJIb3YEMBIMH B
MMOBCETHEBHON >KM3HU, TPABUJIAMHU TOBEICHHS B IENAX COEpEKEHUs 3I0POBBS H
12.3 OKpY Karolleld MpUPOTHON Cpelbl; TOHMMaHue BpeAa (OMacHOCTH) BO3JECHCTBUS HA
KUBBIE OPTraHW3Mbl  ONPENENEHHBIX  BEHIECTB, CIOCOOOB yMEHBINEHUS |
MPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUS
13 Hanuumne npakTuyecKWx HaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIEAYIOIIUX
XUMUYECKUX IKCIIEPUMEHTOB:
M3y4YeHHUE U ONHCaHne (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C (PU3NUECKUMHU
13.1 U XUMUYECKHUMH SIBICHHUSAMH; OIMbBITHI, WUTFOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS
XUMUYECKUX PEAKITUI
13.2 M3ydeHue Croco00B pa3JieieHus: cMecei




13.3

MOJIYUCHHUC KHUCIOPpOoAa U U3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHUC BOAOPOda U U3YUYCHHUC
€ro CBOﬁCTB; IMOJIYYCHHE YIJICKHCIIOTO I'a3a MU HM3YUCHHUEC €ro CBOﬁCTB; IIOJIYUCHHUEC
aMMHaKa U U3y4CHHC €ro CBOMCTB

13.4

13.5

IIPUTOTOBJIEHUE PACTBOPOB C OINPEACHEHHOW MACCOBOM JIOJEH PACTBOPEHHOIO
BelIeCTBa

MPUMEHEHUE WHAWKATOPOB (JlakMyca, MeTwiIopamwka u (eHondTamenna) s
OIIpeJIeJICHUs XapaKTepa CPebl B paCTBOPAX KUCIOT U MIEIOUeH

13.6

HUCCIICAOBAHHNEC MW OIIMCAaHUC CBOMCTB HCOPraHM4YCCKUX BCUICCTB PaA3/IMYHBIX KIIACCOB,
HU3y4YCHHE B3aHMOH€ﬁCTBHﬂ KHCJIOT ¢ ME€TAJlJIaMH, OKCHJIaMH METAJIJIOB, paCTBOPHMbBIMU
1 HCPACTBOPUMBIMH OCHOBAHUSMU, COJIAMU, IMOJTYUCHHUEC HECPACTBOPUMBIX OCHOBaHI/If/’I;
BBITCCHCHHE OJHOI'O METAJlJIa APYT'UM U3 paCcTBOpPa COJIN, UCCIICAOBAHUC aM(bOTepHBIX
CBOMCTB THUAPOKCUA0B aJIIOMHUHUSA U IUHKA

13.7

peuicHuc OKCIICPUMCHTAJIbHBIX 3aaa4 1o TEMaM: «OCcHOBHBIC KJIaCChI
HCOPraHN4YCCKUX COG,Z[I/IHCHI/II‘/'I»; <<9JI€KTp0J'II/ITI/ILIeCKaH JUCCOLIMAIIUs), «Baxnenmme
HEMCTAJJIbI U UX COCAUHCHU A, «Baxaenme MeTaabl U UX COCANHCHU A

13.8

14
14.1

XUMHYECKHE SKCIIEPUMEHTHI, WIUTIOCTPUPYIOUINE MPU3HAKK TPOTEKAHUS PeaKIuil
MOHHOT'0 0OMEHA; Ka4eCTBEHHBIC PEAKIINH Ha MPUCYTCTBYIOMINE B BOJIHBIX PaCTBOPAX
WOHBL: XJIOpU-, OpOMUA-, HOTUA-, CyIb(at-, pocdar-, kapOOHAT-, CUITHKAT-AaHHUOHBI,
THIPOKCHU/I-UOHBI, KATHOHBI aMMOHHSI, MarHUs, KaJbIlUs, ATFOMUHUS, Kene3a (2+) u
xenesa (3+), meau (2+), LMHKA

YMenue:

IPEICTaBIATh PE3yibTaThl SKCIIEpUMEHTa B (opMe BBIBOJIOB, J0KA3aTENIbCTB,
rpaduKOB U TaOJIHII U BBISIBISITH YMITMPHUECKUE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCKAY PCAJILHO Ha6JHOI[aCMI>IMI/I XUMHNYCCKUMU ABJICHUSAMHU U
HpOLECCaMH, MPOUCXOMAIIMMA B MakKpo- M MHUKPOMHUPE, OOBSICHATH MPHYMHBI
MHOT000pa3usi BEIeCTB

I[NEPEYEHDb OJIEMEHTOB COAEPXAHWA, ITPOBEPAEMBIX HA OI'D [10 XUMHNU

Kon ITpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 [lepBoHavalIbHbIE XUMUYECKHE MTOHATHUS
1.1 Uuctele BemiecTBa U cMecu. CrocoObl pa3fienieHus: cMecei
12 ATOMBI U MOJIEKYJIbI. XUMUYECKHE 31eMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocTeie n
CJIOKHBIE BEIIECTBA.
1.3 Xumunyeckas popmyiia. BaneHTHOCTh aTOMOB XMMUYECKHX 3JIeMEHTOB. CTENeHb OKUCIICHUS
14 3aKkOH TOCTOSIHCTBA cocTaBa BewiecTB. OTHocuTenbHas aromMHas Macca. OTHOCUTENbHas
MOJIEKYJIApHas Macca. MaccoBast 10JIsI XUMHUYECKOI'0 DJIEMEHTA B COEAMHEHUN
15 KonnyectBo BemectBa. Monb. MomsipHas Macca. MonsipHblif 00b€M ra3oB. B3aumocssisb
KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
1.6 du3znuecKre 1 XUMUYECKUE SBJICHUS. XUMHUYECKask peakius U €€ Npu3Haku. 3aKOH COXpaHEHUs
MacChl BENIECTB. XUMUYECKHE YPaBHEHUS
) [Tepnonnueckuit 3akoH u [lepnoanueckas cucreMa xumnuueckux nemeHnTos J[.M1. Menneneesa.
CrpoeHue aToMOB
[Tepuonnueckuii 3akoH. [lepronnueckas cucreMa xumuueckux 3iemeHToB [[.M. Menneneesa.
2.1 [Tepuons! u rpynmnsl. @U3NYECKUI CMBICH MTOPSIAKOBOTO HOMEPA, HOMEPOB NEPHOJIA U TPYIIIIbI
JJIEMEHTA
Crpoenne atomoB. CoctaB aTOMHBIX sanep. M3oromnsl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
2.2 obomouek aroMoB TiepBbIX 20 xumudeckux dieMeHToB Ilepmoamueckoit cuctemsr JI.U.

Menneneesa




2.3

3.1

3aKOHOMepHOCTI/I B HW3MEHEHHH CBOMCTB XMMHMYECKHX DJIEMEHTOB MEPBLIX TpéX nepuoaos,
KaJius, KaJdbl s (pazmyca aToOMOB, OJICKTPOOTPHULIATECIBHOCTH, METANINYCCKUX n
HEMCTAINIMYCCKUX CBOfICTB) n ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHH C IIOJOKCHUCM 3JICMCHTOB B
HepHOHHQCCKOﬁ CUCTEME U CTPOCHUEM UX AaTOMOB

Ctpoenue BelecTBa

Xumudeckas cBs3b. KoBajgeHTHas (MMOJSIpHASI U HETIOJSPHAS ) CBSA3b. DJIEKTPOOTPHUIIATEILHOCTh
XUMHYECKUX 2JIeMeHTOB. MloHHad cBA3h. MeTajuinyeckas CBSI3b

3.2

Tunsl KpUCTAIIMUECKUX PEHIETOK (aTOMHAs, MOHHAs, METAJUIMYECKasi), 3aBUCUMOCTb CBOMCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3U

Baxwueimme NpEACTAaBUTCIIN HCOPraHM4YCCKUX BCHICCTB. Hemeranner m wmx COCAMHCHUA.
MeTamibl ¥ UX COSINHCHUS

4.1

Knaccu¢ukanus n HOMEHKIATypa HEOPraHUYECKUX COEIUHEHUI: OKCHIOB (cosieo0pasyromye:
OCHOBHBIE, KHCJIOTHbIE, aM(OTEpHbIE) U HecoyeoOpasyrolue; OCHOBaHUM (ménoun u
HEpacTBOPHMbIE  OCHOBaHHS); KHUCJIOT  (KHUCIOpOACOAEpXKalue U OEeCKHCIOPOIHbIE,
OJIHOOCHOBHBIE U MHOI'OOCHOBHBIE); COJIEN (CPETHUX U KUCIIBIX)

4.2

4.3

dusznyueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, XJIOpa,
KHCIIOpOJia, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

Ou3nyeckue U XMMHUYECKHE CBOMCTBA MPOCTBHIX BELIECTB-METAJUIOB: JIUTHUS, HATPUS, KaJusd,
MarHus U KaJIbLIMsl, ATFOMUHUS, JKelie3a. DIEKTPOXUMUUYECKUN Pl HAPSDKEHUN METAJIJIOB

4.4

4.5

OU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCIMHEHUI HEMETAJIIOB: XJIOPOBOI0OPO/IA,
CEepOBOAOPOJIa, aMMHAKA

dusnyeckue U XUMHYECKUE CBOMCTBAa OKcHui0B HemeTtawioB: cepol (IV, VI), azora(Il, IV, V),
docdopa(Ill, V), yraepona(Il, IV), kpemuus(IV). [lomyueHnue OKCHIOB HEMETAIIOB

4.6

Xumnueckue cBoiicTBa okcuaoB: metamwioB [A—IIIA rpynn, munka, memu(ll) u xeneza(ll, III).
[Tonyuenue OKCHI0B METAILIOB

4.7

4.8

4.9
4.10

XUMUYECKHE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX TMAPOKCUAOB (Ha MPUMEpPE TMAPOKCUIOB
AJIFOMUHUS, XkKele3a, IuHKa). [Tomyuenne ocHoBaHUN U aM(DOTEPHBIX THIPOKCHI0B

OOme XMMHYECKHE CBOMCTBAa KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOJIHOW, CEpHHUCTOM,
CEepHOM, a30THOH, GochOpHOU, KPEeMHUEBOM, yroiabHOM. OcoOble XMMHYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOM CEpHOM U a30THOM KUCIOT. [loirydenue Kuciaor

OO0ue xuMu4yeckue cBoicTBa cpenHux cojeil. [lomydyenue coneit

[Tonmyuenue, coOupanue, pacrio3HaBaHUE BOJIOPOJIa, KUCIOPO1a, aMMHaKa, YTIIEKUCIIOro raza B
naboparopuu

4.11
4.12

[lonyyenne amMmuaka, CEpHOHM M a30THOM KHUCIOT B MPOMbIIUIEHHOCTH. OOmIMe crnocoObl
MOJTyYeHHs METAJUIOB

I'enermueckas CBA3b MCXKY KiIacCaMU HECOPTaHUYCCKUX COC}IHHGHI/Iﬁ

XUMHUYECKUE PEAKIIUN

5.1

KHaCCI/I(i)I/IKaHI/ISI XHUMHUYCCKUX peaKquI M0 pa3jIMYHBIM IIPU3HAKAM: 110 YHCIIy U COCTaBYy
yY4aCTByrOnux B pe€aknuu BCHICCTB, IO TCILUIOBOMY 3(b(1)eKTy, [0 HM3MEHEHMIO CTEeleHel
OKHCJICHHUA XUMHWYCCKUX JJICMCHTOB

5.2

53

54

TennoBoit >PdexkT XUMUYECKOW peakluH, TEPMOXUMHUYECKHE YypaBHEHHUSA. OK30- U
SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS
OKHCINTENBHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENM M BOCCTaHOBUTENH. lIpomecchbl
OKHUCJIEHHS W BOCCTAaHOBJIEHUS. OJEKTPOHHBIM OajaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHOMN
peakuuu

Teopust  SJIEKTPONMTHYECKOW  aucconuanuu. KaTHOHBI, aHUOHBL.  DJIEKTPOJUTHI U
HERIEKTPOJINThl. CHIIbHBIE U c1a0ble 37eKTPoInuThl. CTeneHb AUCCOLUAIH




Peakiuun noHHOTO OOMEHa. YCIOBHS NPOTEKaHHWsS pPEaKUUWi HMOHHOTO OOMEHa, IMOJHBbIE H

33 COKpalIEHHbIC HOHHBIE YPABHEHUSI PEaKIuil
6 XuMUs U OKpy’Karolas cpena
BemectBa 1 Marepuanbl B IMOBCEAHEBHOW >KHM3HU ueioBeka. be3omacHoe HCHOIb30BaHUE
6.1 BEIIECTB M XUMUYECKHX PEeaKkuil B abopaTopuu u ObITy. IlepBast momMoms Ipu XUMHUYIECKHIX
0’KOTax U OTPaBJICHUSIX
XUMUYECKOe 3arpsi3HEHHE OKpY’Kalolled cpelbl (KUCIOTHBIC MO, 3arps3HEHHE MOYBBI,
6.2 BO3/yXa ¥ BOAOEMOB), cIOcOOBI ero npenoTBpaieHus [IpenenbHas 1omycTuMast KOHIEHTPAIHS
BemectB (I1/JIK). Ponb xumMuu B penieHUH SKOJOTUYECKHUX MPoOeM. Y CcuiIeHHue MapHUKOBOTO
addekra, pa3pyIieHre 030HOBOTO CIIOSI
[Tpumenenue cepsl, a3ota, Gpochopa, yriaepoa, KpeMHUS U UX COSTUHEHUH B ObITY, MEAULIMHE,
6.3 MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO03siiicTBe. [IpuMeHeHre MeTayuioB U CIUIaBOB (CTallb, YYTYH,
' TIOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH MX coeauHeHuil. [loHstre o Koppo3uu
METaJIJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble MCTOYHHWKHU YTJIEBOJOPONOB (Yroiib, MPHUPOJHBIN Ta3, HE(PTH), MPOAYKTHl HX
) nepepaboTku (OEH3HH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH
[lepBoHavanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX yriepojaa (MeTaH,
6.5 9TaH, 3TWIEH, alleTUIEH, 3TaHOJI, [NIULEPUH, YKCYCHas KucnoTa). [loHaTre o 61MoIornuecky BaKHbIX
BEIIECTBAX: KHPaxX, OeJKaX, yriieBolaX — M UX POJIH B )KU3HHU YEIIOBEKa
7 Pacuérsr:
7.1 o popmysiaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHEHHSIM
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