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HOACHUTEJIBHASA 3AIINCKA

[IporpaMmmMa o XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs COCTABIICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON
IporpamMMbl  OCHOBHOTO oOmiero oOpazoBanus, mnpeactaBieHHbix B @I'OC 00O, a
Takke Ha OCHOBE (QenepanbHON pabouell TporpaMMbl BOCIUTAHUS M C YYETOM
KOHLICTIIMA TMpENoAaBaHus y4eOHOro mpeaMera «XuMUS» B 00pa3oBaTeIbHBIX
oprannsanusx Poccuiickon denepannn.

[Iporpamma no xumuu pas3padoTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOUIH
YUUTENIO B CO3/IaHUU paboueli mporpaMmsbl 0 y4eOHOMY IPEIMETY.

[IporpaMma 1o XUMUHU JAET MPEACTABIECHUE O LIENAX, 00IEH CTpaTeruu 00y4YeHus,
BOCIIUTAHUSA W  Pa3BUTHS OOy4YalOMIMXCA CPEACTBAMU  y4eOHOTO IpeIMeTa,
YCTaHABIMBAaeT  00sA3aTeIbHOE  MPEIMETHOE  COJAEpKAaHWE,  MPEoyCMATPUBAET
pacnpenesieHue ero o Kjiaccam U CTPYKTYPUPOBAHME IO pa3jieiaM U TEMaM IPOrpaMMbl
0 XUMHUH, ONpEIeNseT KOJWYECTBEHHbIE W KayeCTBEHHBIE XapaKTEPUCTUKU
collepKaHUsl, PEKOMEHJIYEMYIO IIOCIEIOBATEIbHOCTh H3YYEHUS XHMHH C YYETOM
MEXIIPEJAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4YEOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEN O0O0yYaroluXcs, OINpEAeNseT BO3MOXHOCTH MpeaMeTa
JUIS peain3aliiid TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOrO 00mIero oOpa3oBaHMs, a TaKxke TpeOOBaHUU K
pe3yibTaTaM OOy4YeHHs] XMMHUHU Ha ypOBHE L€l M3y4YeHHs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATENBHON JAESITEIIBHOCTA 00YYaIOIIErocs 0 OCBOCHUIO YYEOHOTO
COJIEpKaHU.

3HaHWE XHUMHHM CIIY’)KUT OCHOBOM Juisi  (OPMHUpPOBAHUS  MHPOBO33PEHHUS
oOyyJarouierocsi, ero MpeACTaBICHU 0 MaTepualbHOM €JUHCTBE MHUPA, BAXKHYIO POJb
UrparoT (GopMuUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIIPEBPAILICHUIX 3HEPrUU
M 00 SBOJIOLMHM BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs TI00aJbHBIX MOpodiieM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUUYECKOW, MHILEBON
1 SKOJIOTMYECKON O€30M1acCHOCTH, MPOOJIEM 3IPABOOXPAHCHUSI.

N3ydenue xummnu:

CIOCOOCTBYET peajn3alii BO3MOKHOCTEH ISl CaMOpa3BUTUS M (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U (PyHKIUOHATBHOU IPAMOTHOCTH;



BHOCUT BKJIaJ B ()OPMHUpPOBAHHME MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEM
oOyJarouMxcsi,  HaBBIKOB  HMX  CaMOCTOSTEIbHOM  y4eOHOM  JIeATEIbHOCTH,
OKCIIEPUMEHTAJIBHBIX W  HCCIECJOBATEIbCKUX  yYMEHUH,  HEOOXOAMMBIX KakK B
IIOBCEITHEBHOM JKM3HHU, TaK U B IPOPECCUOHATBHOMN AESITEIbHOCTH;

3HaKOMHT CO CHEIU(PUKOI HAYYHOTO MBILIUICHHUS, 3aKIa/IbIBAET OCHOBBI IIEIOCTHOTO
B3IJIa HAa E€QUHCTBO IPHUPOABI M YEJIOBEKA, SIBIIAECTCS OTBETCTBEHHBIM 3TallOM B
(GbOpMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOUINXCS;

croco0cTByeT (POPMUPOBAHNIO LIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE 00pa3oBaHUE
oOydJaronumxcs.

JlanHble HampaBieHHsT B OOYYEHHMM XUMHUHU OO0ECIEeUMBAIOTCA CleUUu(UKON
coziepKaHusl y4eOHOTO MpeAMETa, KOTOPBIN SBIISIETCS MEAArOrMuecky aganTUPOBAHHBIM
OTpakeHHEM 0a30BOW HAyKU XMMHUU Ha ONPEJEICHHOM 3Talle €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMBl MEPBOHAYAIBHBIX MOHATHA XHWMHH, OCHOB
HEOPraHUYECKOM XMMHUU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATUW OPraHU4eCKOu
XUMUHU.

CtpykTypa colepKaHUsi MpOTrpaMMbl IO XUMHUHM C(HOPMHpPOBaHA Ha OCHOBE
CUCTEMHOT0 MOJAX0/1a K €€ u3ydeHuro. ConepkaHnue CKIIabIBaeTCs U3 CUCTEMBI IIOHATUI
0 XMMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHATUUA O XMMHUYECKOW DPEAKLIHH.
Ob6e »TH cHuCTeMbl CTPYKTYpPHO OpPraHM30BaHbl MO MPHUHIMILY IOCIEI0BATENLHOTO
Pa3BUTHs 3HAHUM HA OCHOBE TEOPETUUYECKUX IIPEACTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuoanueckoro 3akoHa .M. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

YYEHUS O CTPOCHUU aTOMa U XUMHYECKOM CBA3H;

MPEACTABICHUI 00 JIEKTPOIUTUYECKOMN JUCCOLMALIMY BEILIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUSI PACCMATPUBAKOTCA HA OCHOBE AMITMPUYECKHU IOJYUYEHHBIX
Y OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIIEA0BATENBHO OT OAHOIO YPOBHS K IPYTOMY,
BBIMIONHAS ~ (PYHKUMH OOBSCHEHUS U  TMPOTHO3UPOBAHMSI  CBOMCTB, CTPOEHUS
Y BO3MOKHOCTEN MPAKTHUYECKOTO TPUMEHEHUS U TTOTYUYEHHS U3Yy4aeMbIX BEIIECTB.

OcBoeHHe MporpamMmbl 10 XUMHH CIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMMYECKOW COCTAaBIIIOIICH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
IIPUPOJIBI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAM IIO3HAHMS B HAYKE.
N3ydyeHne XuMuu MPOUCXOJUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yUYEHHBIX YUeOHBIX
npeaMeToB: «Okpykaromuii Mup», «buonorus. 5—7 knacce» U «Pusuka. 7 Kiacey.

[Ipu u3yyeHUH XUMUHU MPOUCXOAUT (OPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOU
HAayKd KakK 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON NEATEIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajadya y4eOHOro
npeaMera COCTOMT B (POPMUPOBAHMU CUCTEMBl XMMHMUYECKHUX 3HAHUNA — BaKHEUIIUX
(aKkTOB, MOHSTHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, NOCTYMHBIX O00OIIEHMI
MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HAyKH, B MPHOOIICHUN K HAy4YHBIM METOJaM



NO3HAHUS MPU M3YYCHUHM BEIIECTB M XMMHUUYECKHX peakuuil, B (POPMHUPOBAHUU U
Pa3BUTHM IIO3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUH B y4eOHO-MO3HABAaTEIbHOU U
y4e0HO-HCCIEeIOBATEIbCKON  JIEATEIbHOCTH, OCBOGHHU  MpaBWJI  OE30MacHOro
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHUM XHUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs BaXHOE
3HauY€HUE MPUOOPENH TaKHE 11U, KaK:

dopmupoBanue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEILHOMY TMPUHITHIO PpEUICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIINUMCS YCIOBHUAM KU3HU;

HAIpPaBJICHHOCTh OOYYEHHS Ha CHCTEeMaTH4YeCKOe MPHUOOIIEHUE O0yYaromuxcs
K CaMOCTOSITEJIbHOM TIO3HABATEIbHON NEATEIIbHOCTH, HAyYHBIM METOJIaM ITO3HAHUS,
(GOopMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

o0ecrniedyeHre yCaoBHi, ClIOCOOCTBYIOUINX MPUOOPETEHUIO 00YUarOIIUMHUCS OTIbITa
pa3HOOOpa3HON NEATENbHOCTH, IO3HAHUS U CaMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB
(KITH0YEBBIX KOMITETEHIIN ), UMEIOIIMX YHUBEPCATIbHOE 3HAYEHUE JUIsl Pa3JINYHBIX BUJIOB
JESTEIIbHOCTH;

dbopmupoBanue o01Ie PYHKIIMOHATEHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSACHATH U OLIEHUBATD SBJICHHS OKPYKAIOLIEro MUPA, UCHOJb3Ys
3HAHUSA U ONBIT, MOJYYECHHBIE MPU U3YUYECHHH XUMHH, MPUMEHATHh UX MHPHU PELICHUH
po0JIeM B NOBCEAHEBHOM )KM3HU U TPYAOBOU AEATEIBbHOCTH;

dbopmupoBaHre y 0OyYarOmUXCsl TYMAaHUCTHUYECKHX OTHOIICHWM, MOHWMAaHUS
IEHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH 3KOJIOTMYECKH LeIecoo0pa3Horo
MOBEJEHUSI B OBITY U TPYAOBOW JESATEIBHOCTU B LETSAX COXPAHEHUS CBOETO 30pPOBbSA
Y OKPY’KAroILIer TPUPOAHOMN CPEbI;

pa3BUTHE MOTHBAIlMM K OOYyYEHHIO, CIHOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOCHHMS OOIIEUETOBEYECKUX IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OOmiee 4yucaO YacoB, PEKOMEHJIOBAHHBIX IJIsl M3Y4YEHUs XUMUHU, — 136 yacos:
B 8 Kjacce — 68 yacoB (2 yaca B He/ielN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHMUAA

8 KIIACC

IlepBoHayabHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuu. Pone XuMuu B )KU3HHM YEOBEKAa. XUMHS B CUCTeME HaykK. Tena
1 BeecTBa. PU3nyecKre CBOMCTBA BEMIECTB. ArperaTHoe cocTosiHue BeuecTs. [lonsTrue
0 MeTojax IO3HaHWS B XUMHUU. YucThle BemecTBa W cMmecu. CIocoObl pa3iaeicHus
CMECEH.

ATOMBI U MOJICKYJIbl. XUMUYECKHUE dJIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTeie U c0KHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumudeckas ¢dopmyna. BaleHTHOCT, aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAs aTroMmHas Macca. OTHoOcHUTEeNIbHAs
MOJIEKYJIsIpHasg Macca. MaccoBast 101l XAMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBsA3b KOIMYECTBA, MACChI
W 4YHWClia CTPYKTYPHBIX €AWHUIl BemnlecTBa. PacueTsl mo (dopMynaM XUMHUYECKUX
COCIMHCHU.

DU3NYECKUE U XMMUUYECKUE SIBJICHUA. XUMHUYECKasl pEaKLMs U €€ MPU3HaKU. 3aKOH
COXpPaHEHMSI MAaCChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccudukaiuss XUMUYECKUX
peakiuii (CoeAMHEH s, pa3I0KEeHUs, 3aMeIlIeHUsI, 0OOMEHa).

Xumuueckuil 5KCnepumenm:

3HAKOMCTBO C XHMMHMYECKOW TOCYAOW, TMpaBWiaMuh paboTel B JabopaTopuu
U npuemMamu oOpalleHHs ¢ JadOpaTOPHBIM OOOpPYJAOBaHUEM, M3YUYEHHE U ONHCAHUE
(bu3nyeckux CBOMCTB 0Opa3I0OB HEOPTraHUUECKUX BEIIECTB, HAOMIOACHUE (DU3UUECKUX
(nnaBieHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa B CTYIIKE, KUTICHUE U KOHJIEHCAIUs
BOABI) M XUMHUYECKHMX (TOpEHHE CBEYM, NPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBIICHWH, HAOIOJICHUE W OMKCAHHE TMPU3HAKOB
MPOTEKaHUs XMMUYECKHX peakiuil (pa3ioKeHue caxapa, B3aUMOJIEWCTBHE CEpPHOMU
KHCIIOTBI € XJIOpUJIOM Oapus, pasznoxeHue ruapokcuna meau (II) mpu HarpeBanuw,
B3aUMOJICUCTBHE Kene3a ¢ pactBopoM conu menu (II), m3ydenne cnocoOoB pazaeneHus
cMecel (C TMOMOIIBIO MarHurta, (UIBTPOBAaHUE, BbIMAPUBAHUE, JUCTHILISALMS,
xpomarorpadusi), TPOBEJICHUE OYMCTKUA MOBAPEHHON COJM, HAOIIOJIEHUE U ONMUCAHUE
pe3yabTaTOB MPOBEICHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MaccChl,
co3JaHue MoJieell MoJIeKyJ I (IIapOCTEPKHEBBIX).

BakHeiilne npeacTaBuTe/ I HEOPraHMYECKHUX BElIeCTB

Bozmyx — cMmech razoB. CoctaB Bo3zayxa. Kucimopoa — 3eMeHT U TpocToe BEIIECTBO.
Haxoxnenue kuciaopoja B mpupoze, (Gu3nueckue U XMMUYECKHE CBOWCTBA (peakiuu
ropeansi). Oxcuapl. [lpumenenmwe kucimopoaa. CrocoObl MOMYYEHHS KHCIOPOAA
B Jlabopartopuu M TMpOMBINUIEHHOCTH. KpyroBopoT kwuciopoga B mpupoae. O30H —
AIJIOTPOTIHAS MOAUDUKAIIIS KUCIOPOA.



TernoBoit 3h(hEeKT XMMHUYECKON peakluy, TePMOXUMHUYECKUE YpaBHEHUS, DK30-
U DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb W METaH. 3arpsi3HEHUE BO3/yXa,
yCWJIEHHE MapHUKOBOTO 3 deKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiectBo. HaxoxkaeHune Boaopoda B IPHUPOJIE,
bU3UYEeCKue W XMMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOOBI moimydeHus. KucaoTsl
U COJIH.

MounsipHbIit 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPABHEHUSM.

dusnyeckue cBoMcTBa BOoAbl. Boga kak pacrBopurens. PactBopel. HackiieHHbie
Y HEHACBIIIEHHBIE paCTBOPBI. PAaCTBOPpMMOCTH BELIECTB B BOJIe. MaccoBas 10J14 BEIIECTBA
B pacTBope. XUMHUYECKHE CBOMCTBAa BOJbl. OcHOBaHuA. Poib pacTBOpoB B mpupone
U B KU3HU 4ejoBeka. KpyroBopoT BOJbI B MPUPOJIE. 3arpsi3HEHUE MPUPOAHBIX BOI.
OxpaHa ¥ OYHUCTKA IPUPOJHBIX BOJI.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCH/JIOB: cosieo0pasyronime (OCHOBHBIE, KHUCJIOTHBIE, aMmdoTtepHbIe)
u HecoJieoOpasyromue. Homenknarypa okcunoB. dusndeckue 1 XUMUYECKHUE CBOMCTBA
okcuaoB. [lomyueHrne OKCUIoB.

OcHoBanusi. Kiaccudukanys OCHOBaHUM: 1IEJI0YU U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuii. PU3WUECKHE W XHMHUYECKHE CBOWMCTBA OCHOBAHUM.
[Tosryuenne ocHOBaHUM.

Kucnotel. Knaccuduxanus xucimor. Homenknarypa kucnor. @usmyeckue
Y XMMHYECKHE CBOMCTBA KUCIIOT. Pan aktuBHOCTH MeTaiuioB H.H. bekeroBa. [lonyuenue
KHUCJIOT.

Conu. Homenkiarypa coneil.

du3nyecKkne M XUMHUYECKHE CBOMCTBa coliel. Ilosrydenue couen.

I'eneTnyeckas CBsI3b MEXKIY KJIIACCAMHU HEOPTAHUYECKUX COCITMHEHUN.

Xumuueckuu 5KCnepumenm:

KaueCTBEHHOE OIIPEICIICHUE COACPXKAHUS KHCIOpoAa B BO3AYXE, IIOIYYEHUE,
coOupaHue, pacrno3HaBaHWE W HW3YYEHUE CBOMCTB KHUCIOpoAa, HaOIo/IeHne
B3aUMOJICUCTBUS BEIIECTB C KUCJIOPOJIOM U YCIOBHUS BO3HUKHOBEHHMS U MPEKPALICHUS
ropenus (mMokapa), O3HaKOMJICHHE C oOpa3laMu OKCHJOB M OIKMCaHUE UX CBOMCTB,
NoJilyueHue, coOMpaHue, paclo3HaBaHWE W H3Y4YEHHE CBOWCTB Bojopoja (TopeHue),
B3aumojehcTBue Bojgopoaa ¢ okcuaoM Meau (II) (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEpHAIOB), HaOJIOJICHHE O0pa3lloB BEHIECTB KOJWYECTBOM 1  MOJIb,
HCCJIEJOBAaHHE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C PA3NUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MaCCOBOM J10JI€M PaCTBOPEHHOI'O BELIECTBA,
B3aUMOJICHCTBHUE BOJIBI C METAJUIAMH (HATPUEM U KaJbIIEM) (BOZMOYKHO UCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIIEOBaHHE OOpa3l0B HEOPTraHMYECKHX BEIIECTB PA3IUYHBIX
KJIACCOB, HAOJIIOICHUE W3MEHEHUsI OKpPAacKh HWHIUKATOPOB B PACTBOpAaX KHUCIOT
U 1Iesouel, n3yueHue B3auMoenctus okcuaa meau (I11) ¢ pactBopom cepHO KUCIOTHI,
KUCIIOT C MeTaJUlaMH, peaklMid HeUTpalu3alud, I[OJIyYeHUE HEepPaCTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJIHOIO MeETajula JIPYTMM M3 PacTBOpa COJM, pEUICHUE



SKCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMe «BaxHellne KIacChl HEOPraHWYeCKUX
COEIMHEHUI.

IMepuoanueckuid 3akoH U Ilepuoamuyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
.. MenneneeBa. CtpoeHue aromMoB. XuUMHYECKass CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PEaKIUH

[lepBble MOMBITKU KJIACCU(UKAIUN XUMUYECKUX 31eMeHTOB. [loHsaTHe o rpynmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIbHBIE METAJLJIbI, TAJIOT€HbI, UHEPTHBIE
ras3sl). JJIEMEHTbI, KOTOpbIe 00pa3zyioT aM(pOTEpHbIE OKCUABI H TUAPOKCHUIBI.

Ileppnommueckuit 3akoH. Ilepuomnueckas cucreMa XHMHYECKHX JJIEMEHTOB
J.M. MenneneeBa. KopoTkonepuonnas u anmuHHonepuoaHas Gopmsl [lepuonnyeckoit
cucreMbl xuMuueckux dieMeHToB J[.1. Menaeneesa. [lepuoasl u rpymmnsl. Pu3ndeckuii
CMBICJI IIOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOA U IPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3ortomsl. OnekTpossl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB mepBbIx 20 XUMHUECKUX 3JIeMeHTOB llepuoanydeckoit
cucrembl JI.MI. MenneneeBa. XapakTEpUCTHKA XUMHYECKOIO JJEMEHTA II0 €ro
nonoxenuto B [lepuognueckont cucreme /.M. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJdyca AaTOMOB XUMHYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKMX CBOWMCTB MO TpyNIlaM M IEpUoJaM. 3HAYCHHE
Ilepnogmueckoro 3akoHa u Ilepuonnyeckom CUCTEMBI XUMHUYECKUX DJIEMEHTOB IS
pa3BUTHs HAyKU U ITpakTuKy. [[.11. MeHneneeB — y4eHbIN U TPaKIaHHH.

Xumunyeckass cBs3b. KoBaneHTHas (MoyispHass W HEMOJIApHAsi) CBS3b.
DNeKTpOOTPULATENBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okucneHus. OKHCIATEIBHOBOCCTAHOBUTENBHbIE peakuuu. [Iponeccsl
OKHCJIEHUS U BOCCTAHOBJICHUSI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii sxcnepumenm:

M3ydyeHre oOpasloB BEIIECTB METAIJIOB W HEMETa/NIOB, B3aUMOJICUCTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHUCJIOT U IIEJ0oYei, MpPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakivili (ropeHue,
peaKIuu pa3oKeHus, COSTUHEHUS).

Medsicnpeomemunie cesa3u

Peanuzanus MeXNnpenMETHBIX CBSI3€H MpU M3YYEHHUM XUMHUM B 8§ Kiacce
OCYILIECTBIISIETCS YePe3 UCIIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK
YW TIOHATUH, SIBIISIIOIIMXCS CUCTEMHBIMHU ISl OTACJBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HAYUYHbIA (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHUHTE3, KiIacCU(pUKaIUs, TEePUOJUIYHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®du3uKa: MaTepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIWJ, HU30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUYECKUM 3apsij, BEIIECTBO, TeI0, O0O0beM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (U3MYECKUE BEIMYHMHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHEThI, 3Be3/1bl, COJIHIIE.



buonorus: hotocunTes, Abixanue, ouocdepa.
['eorpadus: atmocdepa, ruapochepa, MUHEPATbl, TOPHBIC MOPOJILI, IOJC3HBIC
HCKOIIaeMbI€, TOIJIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHYecKas peaKkuus

[lepuonnueckuit 3akoH. Ilepuomuueckas cucremMa XUMHYECKUX DIIEMEHTOB
.. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOICTB
XUMHUYECKUX D3JIEMEHTOB MEPBBIX TPEX IEPUOJOB, KalHs, KaJbLUsi U UX COCIUHEHUU
B COOTBETCTBUU C IOJIOKEHUEM JIEMEHTOB B [leproanueckon cucTeMe U CTpPOCHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BUJIbl XUMUYECKOW CBSA3U. THUIIBI KPUCTAINTMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM pEIIETKM U BUIA
XUMHYECKOU CBA3H.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCTUHEHU,
TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanuss XUMHUYECKHMX  peaklMil 10  pa3iMyHbIM  Mpu3Hakam (1o
YUCJIy W COCTaBY Y4YaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIIOBOMY 3 (dEKTy, Mo
M3MEHEHHUIO CTENEHEW OKHCICHUS XUMHUUYECKUX DJJIEMEHTOB, MO OOpaTUMOCTH, IO
YYacCTUIO KaTajlu3aTopa). JK30- U SHIAOTEPMUYECKHE PEAKUUU, TEPMOXUMUUYECKHUE
YPaBHECHMUSL.

[lonsitTue o0 ckopocTh xXuMHUeckol peakuuu. [loHarue 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUYECKHX peakiusax. [[oHATHEe O TOMOTEHHBIX U TETEPOrEeHHBIX
peakuusx. I[lonstue o karanuze. [loHsaTne O XumuyeckoM paBHOBecuU. DakTOpHI,
BIIMSIONIME HA CKOPOCTh XHWMHMYECKOM pEAKIMM ¢ TOJOXKECHHE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakinu. CoCTaBlIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUIA C UCMOJIB30BAHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopusi BNEKTPOJUTHUECKON JUCCOLUALIMM. IDJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHunoHbl. MexaHW3M JUCCOLMAMM BEUIECTB C Pa3JIMYHBIMUA BHIAMU
XUMUYECKO# cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu monHOro OOMeEHa. YCIOBUS TPOTEKAHUS pPEaKlUii MOHHOTO OOMEHa,
MOJIHBIE M COKPAIIEHHbIC MOHHBIE YpaBHEHMS peakunii. CBOWCTBA KUCIOT, OCHOBAHUM
U COJIeH B CBETE MPEJCTABICHUHN 00 ANMEKTPOIUTHICCKOMN aucconuanii. KauecTBeHHbIE
peakunu Ha UoHbL. [IoHsATHE O THapOIN3E COJIEH.

Xumuueckuul 5KCnepuMenm.:
O3HAKOMJIEHUE C MOJEIAMH KpPUCTAUIMYECKUX PEIIETOK HEOpraHu4eCKuX
BEIIECTB — METAJJIOB U HEMeTasuoB (TpaduTa U ammasa), CJIOXKHBIX BELIECTB (XJIOpHIa



HaTpHs1), UCCIICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XMMHYECKON pEakliy OT BO3ACHUCTBUSA
pa3iauuHbIX (HAKTOPOB, HCCIIENIOBAHUE DSJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mpolecca IUCCOLMAIMU  KHUCIOT, WIelioueid U coseid (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MPOBEJICHUE OMNBITOB, WUTIOCTPUPYIOMINUX MPU3HAKH MPOTCKAHHS
peakiuii HOHHOro oOMeHa (00pa3oBaHUE OCaJIKa, BBIJEICHUE ra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCINUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIuit
(ropeHme, peakIuy pa3IOKEHUS, COCAUHEHUS), PACNO3HABAHWE HEOPTAaHUICCKUX
BEIIIECTB C TMTOMOIIBIO KAY€CTBEHHBIX PEAKIINI Ha MOHBI, PEIICHUE YKCIIEPUMEHTATBHBIX
3aad.

Hemertanbl u ux coeinHeHUs!

OO6m1as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEPHbIE
cTeneHu okucieHus. CtpoeHue u (pU3n4ecKrue CBOMCTBA MPOCTHIX BEIIECTB — IAJIOT€HOB.
XUMUYECKHE CBOMCTBa Ha TMpuMepe xjopa (B3aUMOJEHCTBUE C MeTaljlaMH,
HEMeTaJUIaMH, 1ejaoyaMu). XsnopooaopoA. ColiiHash KUCI0Ta, XUMUYECKUE CBOMCTBA,
IIOJIyYeHHUE, IPUMEHEHHE. J[elicTBUE XJIOpa U XJIOPOBOJOPOJa Ha OPraHHU3M YEJIOBEKa.
Baxxnenmue XJI0puapl U UX HAXO0XKIEHUE B IIPUPOJE.

O61as xapakTepucTika 3aeMeHTOB VIA-rpynmnsl. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbBIE CTENIEHU OKUCIICHMS.

CrpoeHue u (pu3HUECKHe CBOMCTBA MIPOCTBIX BELIECTB — KUCIOPOJA U CEPHI.
AnnoTtponHsle MoAW(UKAIMM KHUCIOpoAa M cepbl. XHMHUYECKHE CBOMCTBA CEpBHI.
CepoBosiopoJi, cTpoeHue, (PU3MYECKHEe M XUMHYECKHUE CBOMCTBAa. OKCHUIBI CEpbl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3NYECKHEe U XUMHYECKUE
CBOMCTBA (00IIME KaK MPEJCTABUTENS Kilacca KUCIOT U crienuduyeckue). XuMUYECKHUe
peakiMu, Jekalllue B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOJIyYeHUs] CEPHOU KUCIOTHI.
[Ipumenenne. Conu cepHOM KHUCIOTHI, KaueCTBEHHAas peaklus Ha CyJb(aT-uoH.
Haxoxnenue ceppl M €€ COCOMHEHUW B MNPUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE
OKPY’KaroIEel Cpeabl COCIMHEHUSMU CEpbl (KUCIOTHBIE JOKIHU, 3arps3HEHUE BO31yXa
1 BOJIOEMOB), CITIOCOOBI €ro MPeI0TBPAILCHUS.

O6mas xapakrepuctuka 35ieMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A3OT, pacmpocTpaHeHHE B MpUpoAe, (PU3NYECKHE U XUMHUYECKUE CBOICTBA.
KpyroBopot a3zora B npupoje. AMMHaK, ero (QuU3nyeckue M XHUMHYECKUE CBOWCTBA,
MOJIyYEHHE U IPUMEHEHUE. Commn aMMOHUS, ux ¢uznyeckue u
XUMUYECKUE CBOMCTBA, NpuMeHeHue. KadyecTBeHHass peakids Ha MOHBI aMMOHHUS.
A30THasi KUCJOTa, €€ MOoJIydeHHe, (PU3nYecKnue U XMMUYECKHE CBOMCTBa (0OIIME Kak
MpeICTaBUTEINsl Kilacca KUCIOT U creurduueckue). Mcnonb3oBanne HUTPATOB U COJel
aMMOHHUSI B KAyeCTBE MHHEPAJIbHBIX yA0OpeHHil. XUMHUYECKOe 3arpsi3HEHue
OKpPY’Karolllel cpeabl COEIMHEHUSMU a30Ta (KUCIOTHBIE JOXKIH, 3arpA3HEHUE BO3yXa,
MOYBBI U BOJOEMOB).

®dochop, amtorponHsie Moauduxkanuu docdopa, PusMUecKkue M XUMHUECKHE
cBoiictBa. Oxcua ¢ochopa (V) u dochopnas kucinora, puanvyeckue U XUMUUYECKHE



cBoiicTBa, moayuyeHue. Mcnonp3oBaHue @ocaroB B KauecTBE MHUHEPAIbHBIX
yA0OpEHUH.

Oo61as xapakTepucTika 31eMeHTOB [VA-rpynnsl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, aioTponHble MOAU(PUKALIMY, pACIPOCTPAHEHUE B IPUPOE, (hrU3nUecKue
U XUMHYECKHe cBoiicTBa. AncopOuumsa. Kpyrosopor yrimepona B mpupoge. OKcHibl
yriaeposa, ux pU3NYecKue U XMMHUYECKUE CBOMCTBA, JIECWCTBHE HA JKUBBIE OPTaHU3MBI,
IOJyYEHUE M MPUMEHEHHE. OKOJOTMYECKHE TMpOOJEMBbI, CBSI3aHHBIE C OKCUAOM
yraepoaa (IV), runores3a ri1006anpHOrO MOTEIJICHHUS KJIMMaTa, MapHUKOBBIA 3PQEKT.
VYronbpHas KUCIOTa U €€ COJM, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA, MOJIyYEHUE
u npumeHenue. KadecTBeHHas peakiusi Ha KapOoHaT-uoHbl. lMcmonb3oBaHue
KapOOHATOB B OBITY, METMLIMHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO031CTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHUX BELIECTBAX KaK O COEIMHEHUSX
yriepona (MeTaH, 3TaH, HTWIEH, aleTWUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAs KHUCIIOTA).
[IpuponHbIe HCTOYHUKH YTJIEBOAOPOJIOB (YIrojb, IPUPOIHBIN Ia3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIILJIEHHOCTH.

[TonsiTHE O OMONOTMYECKU BaXKHBIX BEIIECTBAX: )KHpaAX, OCNKaX, YIJIeBOJaX — U UX
pOJIM B KM3HM 4YelloBeKa. MaTeprallbHOE €IMHCTBO OPraHUYECKUX UM HEOPraHUYECKHX
COCIMHEHM.

KpemHuii, ero ¢usnvyeckne 1 XUMHUYECKUE CBOMCTBA, MOJYYEHUE U MPUMEHEHHUE.
Coenunenusi kpemuusi B nipupojge. O6mmue npencraBieHuss 06 okcuae kpemuus (IV)
U KpeMHHeBOW kuciore. CHIMKaThl, HMX HCIOJb30BaHWE B ObITY, MEAMIIMHE,
MPOMBIIUIEHHOCTU. BakHeillne cTpouTenbHble MaTepUallbl: KEpaMUKa, CTEKIIO0, LIEMEHT,
0etoH, kene300eToH. [IpobGimeMbl 0€30MaCHOTO HWCIMOJIB30BAHUS  CTPOUTEIBHBIX
MaTepHuasoB B OBCETHEBHON KU3HU.

Xumuueckuu sKCnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIOJCHUE MPU3HAKOB UX
MPOTEKAHUs, OMBITHI, OTpaXKaromue (PU3NYECKUE M XUMHUYECKHE CBOWCTBA TaIOTCHOB
U UX COEAUMHEHUH (BO3MOXXHO HCIIOJIb30BAHUE BUIECOMATEPUATIOB), O3HAKOMIICHHE
c oOpasuaMu XJIOpPHUIIOB (TaJIOTEHUAOB), O3HAKOMJIGHHE C oOOpa3lamMu Ccepbl U €€
COCTMHEHUSIMU (BO3MOYKHO MCITOJIb30BAHUE BUICOMATEPUAIIOB), HAOIIOIEHNE poIecca
oOyTJIMBaHMs caxapa MoJl IeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOW KHUCJIOTHI, MPOBEJCHUE KAaueCTBEHHOU
peakuuu Ha cyib(paT-uOH M HaOMIOAEHUE IMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIJICHHE
¢ (UBMYECKUMHU CBOWCTBAaMHM a30Ta, ¢ochopa U UX COCIUHEHHA (BO3MOXKHO
MCIIOJIb30BAaHUE BUCOMATEpPUAJIOB), 00OpasiaMu a30THBIX W (POCPOPHBIX YyIOOpEHUIA,
noJiyyeHue, coOupaHue, pacro3HaBaHWE M U3Y4YEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEAKIMN HAa MOH aMMOHHUS W (PocdaT-uOH U HU3yueHUE MPU3HAKOB HX
OPOTEKAaHUs, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCIOTBI C MEABIO
(BO3MOKHO HCIIOJIH30BAHKE BUJIEOMATEPUATIOB), U3YUEHUE MOJIETIEH KPUCTAUIMUYECKUX



peleTok ainMasa, rpagura, QysuiepeHa, O03HAKOMJIEHHE C MPOIECCOM aacopOuuu
PacCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YyIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W HM3yUYEHHE CBOMCTB YTJIEKUCIOrO Tasa,
NPOBEJCHUE KAaYECTBEHHBIX pEakIUil Ha KapOOHAT W CHUJIMKAaT-UOHbI W H3y4YEHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHME C  NOPOAYKUMEH  CHUIMKATHOMN
IPOMBIIUICHHOCTH, PEUICHUE JSKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «Baxueinmmue
HEMETAJUIBl U UX COCAUHEHUS.

MeTa/uibl ¥ UX COeIMHEHMS

OOmas xapakTepuUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAHHMM HX

nonoxeHus B Ilepuonnueckoin cucreMe xumudeckux aneMeHToB .M. Menneneesa u

cTpoeHusi aroMoB. CTpoeHME MeTauioB. MeTtajuinueckasi CBsI3b M METaNIMuecKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUYECKHW PAI  HANOPSDKEHUM  METAJUIOB.
®duznyeckre U XUMHUUECKHE CBOMCTBA MeTaJIoB. O011IKe CTIOCOObI MOTYYEHUSI METAIIIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI X OT KOppo3uu. CIuiaBbl
(cTainp, 4yTyH, JIOPATIOMUHHN, OPOH3a) U UX IPUMEHEHHE B OBITY U POMBIIIJIEHHOCTH.

[IlenoyHble MeTauibl: IOJNOKEHUE B llepuoauyeckol cHUCTEME XHUMHUYECKHUX
anemenToB J[.M. MenneneeBa, CTpOEHHE HX aTOMOB, HAxXOXJIECHHE B IPUPOJE.
duznueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpusi U Kaiaus). OKCUIBI U
TUIPOKCUIBI HATPUA U Kanus. [ [puMeHeHne MEeT0UYHbIX METAJIIIOB U UX COCTUHEHUM.

[I{erouyHO3E€MENBHBIE METAIIIIBI MATHAN U KaJbLWW: MTOJNOKEHHUE B [lepnognueckon
cucteMe xumudeckux aneMeHToB [[.M. MeneneeBa, CTpOCHUE UX ATOMOB, HAX0XKICHUE
B npupoge. Ouznyeckne M XMMHUYECKHE CBOMCTBA MarHus M Kajblusa. Baxneimume
COCMHEHUS KaybIUsi (OKCUJ, THUIAPOKCUM, coJin). KEeCTKOCTh BOJbI M CHOCOOBI €€
YCTpPaHEHHS.

AmomuHuii: nosioxkeHue B llepuoanueckoi cucTeMe XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa, CTpoeHHE aToma, HaxOoXkAeHWe B mpupoae. Dusmdeckne u
XUMUYECKHUE CBOWCTBA altOMHUHUS. AMOTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHUIA
ATIOMUHUA.

Kenezo: mnonoxenue B Ileppoamyeckoil CcHUCTEME XUMHUYECKHUX 3SJIEMEHTOB
JA.. MenneneeBa, CTpOEHHE aTroma, HaxOXICHWE B Impupoae. DPusnmueckue
1 XMMHUYECKHE CBOMCTBA xene3a. Okcubl, THAPOKCHABl U cosn xene3a (II) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOTYyYCHUE.

XumuuecKkuii IKCnepumenm:

O3HAKOMJIEHHE C 00pa3IlaMu METAJJIOB U CIJIABOB, UX (PU3HMUECKUMHU CBOMCTBAMH,
M3Yy4YEHUE  pe3yJbTaTOB  KOPPO3UMM  METAIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), OCOOEHHOCTEN B3aMMOICHUCTBUSI OKCH/IA KaJIbIUs U HATPUS C BOJOMN
(BO3MO’KHO HCIOJ30BAaHUE BUAECOMATEPUATIOB), UCCIEAOBAHUE CBOMCTB KECTKON BO/IBI,
Mpoliecca ropeHus xkele3a B KUCI0po/ie (BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MTPOTEKAHUS KAUYECTBEHHBIX PEaKIINil Ha HOHBI (MarHusl, KJIbIIHs, ATFOMUHUS,
nuHka, xene3a (II) u xenesa (III), menu (II), HaGmromeHue w ommcaHWe MPOIECCOB



OKpaIlllMBaHMs TUIAMEHW MOHAMU HATPHs, KaJlusl U KaIbIUs (BO3MOXKHO HCIIOJIH30BAHUE
BHJICOMATEPHAIIOB), HCCICAOBAaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHUS
TUAPOKCUIA IIMHKA, PEHICHHWE SKCIEPUMEHTANBbHBIX 3ajady no Teme «Baxuelue
METAJUIBI U KX COECTUHEHUS.

XuMHA U OKPY:KaI0LIas cpena

BemectBa u Marepuanbl B TIOBCEJHEBHOM JKM3HM ueloBeka. besomacHoe
WCIIOJIb30BaHUE BEHIECTB M XHUMHUYECKUX peakuuid B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arpsisHEHHE OKpYy»XKaroulel cpensl (TpenenbHas AOMycTUMast
KoHIeHTpanus BemecTB (nanee — IIJIK). Ponb XuMum B peIIeHHH HKOJOTHYECKUX
pOoOIIEM.

Xumuueckutl SKCnepuMeHm.
u3ydeHne oOpasloB MaTepuanioB (CTEKJIO, CIUIaBBI METaUIOB, TOJMMEPHBIC
MaTepuarbl).

Meorcnpeomemmuvie césazu

Peasmzannss meXnpeaMETHBIX CBSA3€M NPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS YEpe3 UCII0JIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHATUMN, SIBISIIOUIUXCS CHUCTEMHBIMHU JUIsl OTHAEIBHBIX NPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO011ue ecTeCTBEHHO-HaYYHbIE MOHITHS: HAYYHBbIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaluu3, CHUHTE3, KilacCU(pUKALMs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, 3SKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJIEHUE, NMapHUKOBBIN 3 (HEKT, TEXHOJIOTHs,
MaTepHuabl.

@®u3uka: maTtepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ], WU30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJA, dJIEKTPUUECKUN 3apsll, NPOBOAHUKH, MOJIYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAUIMYECKAs PpELIETKa, CIUIaBbl, (U3NYECKUE
BEJIMYUHBI, €AUHULBI HU3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
CounHize.

buonorusa: ¢dortocunres, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEPATIbHBIE
yA0OpEeHusl, MUKPO3JIEMEHThI, MAKPO3JIEMEHTBI, MUTATEIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJBI, MOJE3HBIE
MCKOMAaEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

N3yyeHne XUMUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HaIpaBIEHO
Ha JIOCTHXKEHHE OOydYalolMMHCA JUYHOCTHBIX, METAlPEIMETHBIX U MPEIMETHBIX
pe3yJIbTaTOB OCBOCHHUS yU4EOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHHMS IIPOIPaMMbl OCHOBHOT'O OOIIIEr0 00Opa3oBaHMs
JOCTUTAIOTCS B XOJ¢ OOydYeHHs XUMHUH B CIUHCTBE YUYCOHOH W BOCHHMTATEIHHOU
JCATCIIBHOCTH B COOTBETCTBHHM C TPAJIUIIMOHHBIMUA POCCUHCKUMU COIIMOKYJIBTYPHBIMU U
JTYXOBHO-HPAaBCTBECHHBIMH IICHHOCTSMHU, IPUHATHIMH B OOIICCTBE ITPaBUIaMU U HOPMaMHU
MOBEJICHUS M CITOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COIIMATU3AIIIN
oOydJaronuxcs.

JIMYHOCTHBIE pe3yJIbTaThl OTpaXKaroT TOTOBHOCTh 00yJaronuXxcst
PYKOBOJICTBOBAThCSl CUCTEMOM IMO3UTHBHBIX IICHHOCTHBIX OPHCHTAIIMA W PACIIUPCHUC
OIBITa JACATSIHPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOr0 BOCIIUTAHMA:

LIECHHOCTHOI'O OTHOWICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U
HAay4YHOMY HaCJEIMIO, TOHUMAaHUS 3HAUYCHHMS XHUMHYECKOM HAyKu B IKHU3HU
COBPEMEHHOI0  O0IlEeCTBa, CHOCOOHOCTH BJIAAETh JOCTOBEPHON uH(popManuein
O TMEpPENOBBIX JOCTHKEHUSX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

IIPEACTABICHUs O COLMAIBHBIX HOPMaxX M IPaBUJIaX MEKINYHOCTHBIX OTHOLICHUN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOM, y4eOHO-
HCCIIEIOBATENICKOM, TBOPYECKOM M JPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTHU
K pPa3HOOOpa3HONM COBMECTHOW JEATEIbHOCTH TMPU  BBINOJHEHUU  Y4EOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOLIM B IPOLECCE ITOMN
y4eOHOU NIeATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEIECHHUE U TOCTYNKH CBOMX
TOBAPHUILEA C TMO3UMUMHA HPABCTBEHHBIX M NIPAaBOBBIX HOPM C YYETOM OCO3HAaHMS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHHUSA:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKON peakluu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABISIOIIUX OCHOBY
JUTSI TIOHMMAaHUSI CYITHOCTH HAay4YHOW KAapTWHBI MHUpA, MPEACTABICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJIbI, B3AMMOCBS3SIX YEJOBEKAa C MPUPOJHON CpPEAOH,
0 pOJI XMMUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;



MIO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHHUU IO
XUMUH, HEOOXOTUMBIX JIsl O0BSICHEHUST HAOIIOJaEMBIX TIPOIIECCOB U SBIICHU;

MO3HABATENbHON, MH()OPMAIMOHHOW M YHMTATENIbCKOM KYyJIbTYphl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIBHON pabOThl C yUeOHBIMHU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOYy4YeHUI0O U TO3HAHMIO, JII0OO3HATEIbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMOOOpa30BaHMIO, TPOCKTHOM U UCCIE0BATEIbCKON AESTEIBHOCTH,
K OCO3HaHHOMY BBIOOpPY HAIPAaBICHHOCTH U YPOBHS O0YUYCHUS B JaTbHEHUIIICM;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHMS LIEHHOCTH >KW3HHU, OTBETCTBEHHOIO OTHOLICHHS K CBOEMY 30pPOBBIO,
YCTaHOBKH Ha 3/10pPOBBII 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HENPUSITUS BPEIHBIX
NPUBBIUEK (YMOTPEOJIEHUS aJKOroJisl, HAPKOTUKOB, KYpEHUs), HEOOXOIUMOCTH
coOJroficHUsT TpaBu 0€30MacHOCTH MPU OOpalleHUH C XUMHUYECKMMHU BEIleCTBAaMU
B OBITY U peasIbHOM KU3HU;

5) Tpy10BOrO BOCIUTAHMS:

WHTEpeca K MPAKTHUYECKOMY HM3YyYCHHIO Mpodeccuid W Tpyaa Pa3IudHOro POja,
yBaOKEHUE K TPYAy U pe3yJbTaTaM TPYIAOBOU ICATEIHHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHECHUS MPEIMETHBIX 3HAHUM MO0 XMMHUH, OCO3HAHHOTO BHIOOpA MHJIMBUIYTHHOM
TPAaCKTOPHHM TPOJOJDKCHHMsSI 00pa30oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTH K XHMHH, OOIICCTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH, YCICIIHON
MPOo)eCCUOHATEHON JIEATETLHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGEeCCHOHATBHOU Cpejie;

6) IK0J10rH4YeCKOro BOCIIMTAHUS

HKOJIOTMYECKU L€71ecO00pa3HOro OTHOILIEHUS K NMPUPOAEC KAaK MCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMsI, IOHUMaHUs [IEHHOCTH 3JJ0POBOr0 U 0€3011aCHOIr0
oOpaza JKM3HM, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUS LIEHHOCTH COOIIOACHUS MpaBHJ 0€30IacHOro
MOBEJEHUS MpU padOTe ¢ BEUIECTBAMU, a TAKXKE B CUTYyalUAX, YIPOXKAIOUIUX 3/I0POBbIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TMPUMEHATh 3HAaHUSA, TOJydyaeMmble TMpU HU3YYCHUH XUMUMH,
JUISL pEIIEHUs 3a7ay, CBSA3AHHBIX C OKPYXKAIOWIEH MPUPOJHOW CPEAOM, MOBBILIECHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPhl, OCO3HAHU TJI00aJIBbHOTO XapaKTepa KOJOTHYECKIX
po0JIeM U MyTel WX pelIeHus: MOCPEICTBOM METO/I0B XUMUU;

HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHBI

B COCTaBe METaNpeJMETHBIX  PE3yJIbTaTOB BBIJICNIAIOT  3HAYKUMBIE
11 GOPMHUPOBAHUS MUPOBO33PEHHUS 00IIEHAYYHbIE MOHATHUS (3aKOH, TEOPUS, TPUHLIMII,
runoresa, (akt, cucTeMa, IpoLECC, IKCIEPUMEHT U APYroe), KOTOPbIE UCIONb3YIOTCS



B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETAaX W MO3BOJISIIOT HA OCHOBE 3HAHUU M3 DTHX
peaMeToB (hOpMUPOBATH TMPEACTABICHUE O IIEIOCTHOW HAyYHOW KapTHUHE MHpaA, U
yHUBEpCcalbHble  y4yeOHble  JAeicTBUs  (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHbIE,
pEryJIsITUBHBIC), KOTOpbIE o0ecreynBaoT dbopmupoBaHue TOTOBHOCTH K
CaMOCTOSTENIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU JeATEIbHOCTH.

ITo3HaBaTe/ibHbIEe YHUBEpPCAJbHbIE YUeOHbIe AeiiCTBHUS
Ba3oBnle Jornueckue 1eMicTBUSA:

YMEHHE HCIOJIh30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHHUH 3HAHUM:
PacCKphIBaTh CMBICTT XUMWYECKUX TOHATHH (BBIIETATH WX XapaKTepHBIE NPHU3HAKH,
YCTaHABIWBATh B3aWMOCBS3b C JPYTHUMH TOHATHSMH), HWCIIOJB30BATh TOHSATHS IS
OOBSCHEHHS OTACIBHBIX (DaKTOB W SIBJICHW, BBHIOMPATh OCHOBAHUS W KPUTEPHH IS
KJIacCU(PUKalMd XUMHUYCCKUX BEIIECTB W XUMHUYCCKUX PEAKIWN, yCTaHABINBATh
MPUYUHHO-CJICJICTBEHHBIE CBSI3M MEX]y OOBEKTaMH HW3Y4YECHHS, CTPOUTH JIOTUYECKUE
paccyxJieHus (MHIYKTUBHbBIC, JECIYKTUBHBIC, MO AHAJIOTHH), MPOBOJUTH BBIBOJBI U
3aKTIOYCHUS;

yMEHHE TPUMEHATh B TMpOIECCe IMO3HAHWS TOHATHS  (TIPEAMETHBIC |
MeTaIpeAMETHBIC), CUMBOJMYECCKHE (3HAKOBBIC) MOJEIH, HCIOIb3YEeMbIE B XHUMUU,
MpeoOpa3oBhIBATh MIUPOKO MPUMEHSIEMBIC B XHMHH MOJICIBHBIC TPEICTABICHUS —
XUMUYECKUI 3HaK (CHMBOJI 2JIEMEHTA), XUMUYeCcKasi popmylia 1 ypaBHEHHE XUMUYECKOM
peakiMu — MpU PerieHUH yueOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM JTHUX MOJIEIbHBIX
MIPE/ICTABICHUM BBISBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU U3Y4aeMBIX
O0OBEKTOB — XHWMHUYECKMX BEIIECTB M XHMMHUYECKHUX pEaKIuil, BBIABIATH 0OIINE
3aKOHOMEPHOCTH, TMPUYUHHO-CIEACTBEHHBIE CBSI3U W TPOTHUBOPEUUS B H3YYaE€MBIX
mpolieccax u SIBJICHUSX.

Bba3oBbie ucciieqoBarebCKue 1eiiCTBUA:

YMEHHUE MCIOJb30BaTh IIOCTABJIICHHBIE BOIPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaK)K€ B KauyeCTBE OCHOBBI NIl (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbBIX CYKIICHUN;

NpuoOpEeTeHHEe OMbITa 10 I[JIAHUPOBAHWIO, OpPraHU3allud U  TMPOBEIACHUIO
YYEHUUECKUX IKCIIEPUMEHTOB, YMEHNE HAOII01aTh 32 X0JI0M IpoIiecca, CAaMOCTOATENbHO
MIPOTHO3UPOBATH €ro pe3yJIbTaT, HOPMYyIUPOBATH 0OOOIICHNS U BBIBOJIBI TIO PE3yJIbTaTaM
MIPOBEICHHOTO OMBITA, UCCIEAOBAHMS, COCTABIISATh OTYET O MPOCIIaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOUpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH MH(HOPMALIMIO PA3THMYHBIX
BUJOB M (OpPM TNPEJCTaBICHHUS, MOJYyYaeMyl M3 pa3HbIX HCTOYHHKOB (Hay4HO-
NOMYyJIsIpHAas JUTepaTypa XUMHUYECKOTO COAEpM aHHs, CIIPAaBOUYHBIE MMOCOOUS, PeCypCh
WNHTepHeTa), KpPUTUYECKM  OLEHHWBATh IPOTHBOPEYMBYID M  HEJOCTOBEPHYIO
uHbOpMaIIHIO;



yMEHUE MNPUMEHSTh pa3JIMyHble METOJbl W 3alpochl NpPH IOUCKE U O0TOOpe
uH(pOPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX ISl BHIMIOTHEHUS YUYECOHBIX
U TI03HABATENbHBIX 3a/lay OINPEJEICHHOrO0 THIA, MPUOOpPETEHUE OmbiTa B 00JACTH
UCIOJIb30BaHUs ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTYpPOI aKTUBHOTO UCTIOIB30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BBIOMpATh ONTHUMAlbHYIO (OpMYy TNpelCTaBlIeHUs HH(POpPMAIMKM W WUIIOCTPUPOBATH
peniaemMbie 3a1a4d HECIOKHBIMU CXEMaMHU, TuarpaMMamu, IpyruMu popMamu rpaduku
U UX KOMOUHALIUSIMU;

yMEHUE  UCIOJIb30BaTh W aHAJIM3UpoOBaTh B Ipolecce  yuyeOHOMU
U UCCJENOBATEIbCKONW JEATEIPHOCTH HWH()OPMALMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH TPUPOTHON CPEBI.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIE AelCTBUS:

YMEHHE 3a/laBaTh BONPOCHI (B XOJ€ Auaiora M (WiM) JTUCKYCCHM) MO CYIIECTBY
oOcyxaaemMoi TeMbl, (POPMYJIUPOBATh CBOU MPEUIOKEHHUSI OTHOCUTENIBHO BBIOJIHEHUS
NpEJIOKEHHON 3a1auu;

NpUOOPETEHHE ONbITa MPE3CHTAlMU PE3YyJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
AKCIIEPUMEHTa (JJAOOPATOPHOIO OIBITA, JAOOPATOPHOM pabOThl MO HCCIIETOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM I103HABATEJIbHOU
U HCCJIEeI0BATENIbCKON JIEATENbHOCTH MIPU PELICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
y4eTa oOlIUX WHTEPECOB M COTIACOBAHUS TMO3UIIUN (0O0CYXIeHUs, OOMEH MHEHHUSIMH,
«MO3TOBBIE MITYPMbDY, KOOPJWHAIIMS COBMECTHBIX JIEUCTBHM, ONpenelieHne KpUTEepreB
0 OLIEHKE KaYEeCTBa BBINIOJIHEHHON paOOThI U APYTHE);

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONpPENeNATh UEIU JEATEIbHOCTH, IUIAaHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeIbHOCTh, BBIOMpATh Haubosiee 3(G(HEKTUBHBIE CIOCOOBI PEIICHUS YUYCOHBIX H
MO3HABATENbHBIX  3aJa4, CaMOCTOSITEJIbHO COCTAaBJISATh WM  KOPPEKTUPOBATH
MPEUIOKEHHBIN aJITOPUTM JIEUCTBUM MPU BBINOJHEHUN 33aJaHUN C YYETOM IOJTYYCHUS
HOBBIX 3HaHUN 00 W3y4aeMbIX OOBEKTaX — BEIMIECTBAX U PEAKIMIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yjbTaTa 3asBICHHOM 1EIU, YMEHHE HCIOJIb30BATh
Y aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaracMble B YCIOBUU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX pPe3ybTaTOB MO OCBOCHUIO 00SI3aTEIHLHOTO COJCPKAHUS,
YCTAaHOBJICHHOTO JIaHHOUW (henepanbHON paboueil mporpaMMoid, BBIACISIOT: OCBOCHHBIC
oOy4JaronMMuUCsl HAy4YHbIE 3HAHUSA, YMEHHUS M CIIOCOOBI JCUCTBUH, CrHenu(pUIECKre
JUTSL TIpEAMETHOW o0sacTu «XuMUsS», BUABI ACATEIHHOCTA MO TMOJIYYEHHUIO HOBOTO
3HAHMS, €r0 WHTEPIPETAINH, IPEOOPA30BAHUIO U MPUMEHEHHIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CHUTYaIHsX.



K xonmy oOywyenuss B 8 kiacce y oOyuwaromerocss OyayT chopMHpOBaHBI
CJIeIyIOLME PEAMETHBIE PE3YJIBTATHI IO XUMUU:

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKHX [MOHSATHUH: aToOM, MOJEKya,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OAHOPOIHAS
U HEOJHOpOJHAs), BaJEHTHOCTh, OTHOCHUTENbHAs aTOMHAas M MOJICKYJIApHAas Macca,
KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi A0JIsi XUMUYECKOTO 3JIEMEHTa
B COCAUMHEHUHU, MOJISIPHbIH 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
ANEKTPOOTPHUILIATENIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasl peaklus, Kiaccupuranus
pEeaKlMii: peakIMi COCINHEHUs, PEAKIIMH PA3JIOKEHUS, PEaKIIMU 3aMEILEHUs, PeaKkIuu
oOMeHa, 9K30- ¥ SHAOTEPMHUECKUE PEAKINH, TEIIOBOU 3 (eKT peakiuu, sapo aroma,
ANIEKTPOHHBIN CIIOM aToma, aToMHas OpOWUTalb, paauyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAs M HENOJISIpHAsT KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J10JiA BelllecTBa (IIPOLIEHTHAS] KOHIIEHTPALIKsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSATDH 3TH
IIOHATUSA IIPYU ONMCAHNHU BEIECTB U UX MPEBPAILECHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsi COCTaBi€HHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpeaeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECUHEHUSAX, CTEIICHb
OKHUCJIEHUSI 3JEMEHTOB B OWHApHBIX COEAUHEHUSX, MPUHAJICKHOCTh BELIECTB
K OIpPEelEICHHOMY KJIacCy CO€AMHEHUH 1o (opmynaMm, BUA XHUMHUYECKOW CBS3U
(xoBaJIeHTHAs! M1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBath cMbIch [leproanueckoro 3akona J[.11. MenaeneeBa: 1eMOHCTPUPOBATh
MOHUMaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonoxeHnuss B llepuoanyeckoil cucTeme, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUY€HUs, 3aKOHa ABOTaJipo; OMUCHIBAThH
U XapakTepuszoBaTh TabmuuHyio ¢opmy [lepuoguueckoid cHCTEMBl XUMHYECKHX
AJIEMEHTOB: pa3luyaTh MOHATUS «TJaBHas mnoarpynma (A-rpynma)y U «mnodouyHas
noarpynmna (b-rpymma)», Mambie W OOJBIIME TEPHOJBI, COOTHOCHTH 00O03HAYCHHS,
KOTOphle uUMeroTcs B Tabmune «llepuoguueckas cucreMa XUMHYECKHX 3JIEMEHTOB
J.N. MenaeneeBay C YMCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB U 3apdll sipa, 00llee YUCIO JIEKTPOHOB U pacIpe/ielieHue UX I0
AJIIEKTPOHHBIM CJIOSM);

KJacCUu(UIMPOBATh  XMUMHYECKUE  DBJIEMEHThl, HEOpraHW4YeCcKue  BEUIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAcCTBYIOIIMX B PpEAKIMU BEIIECTB,
0 TeII0BOMY 3P dekTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB,  NOATBEpXkJAas  ONUCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHHWI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUH;

IPOTrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTAaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALLECHUN B PA3TUYHBIX YCIOBUSX;



BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYKO M MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIO0 XUMHUYECKOTO 3JeMEHTa 1Mo (GopMysie COSAUHEHHS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

IPUMEHSTh OCHOBHBIE ONEPALIMHN MBICIUTEIBHOMN NESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHUE, 0000IleHne, CHUCTeMaTH3alllIo, KIIAaCCU(PUKAILIUIO, BBISIBICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEAKIIHM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl MIO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJIETUPOBAHHE,
AKCIEPUMEHT (PeaabHbIi U MBICIICHHBIN);

CJIeI0BaTh MPABWIAM II0JIb30BAaHUS XUMUYECKOM TMOCYyA0H M J1a00paTopHbIM
o0opy0BaHUEM, a TaK)Ke MpaBHiiaM OOpallleHHs] C BEIIeCTBAMU B COOTBETCTBHUU C
MHCTPYKIUSMU T10 BBIIIOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHUIO U
cOOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOpPOAAa M KHUCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEAECICHHOW MAacCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U TPOBOJUTh XHMHUYECKHE 3KCHEPHUMEHTHI MO PACHO3HABAHHMIO PACTBOPOB IIEJIOUYEH
Y KUCJIOT C MIOMOILBIO HHANKATOPOB (JakMyc, (heHon(pTanent, METUIOPAHK U IPYTHE).

K xonmy oOyuenuss B 9 kiacce y oOyuwatomierocst OyayT choOpMUPOBaHbBI
CJIEYIONINE TTPEAMETHBIC PE3YJIBTATHI IO XUMUMU:

PacKphIBAaTh CMBICII OCHOBHBIX XUMHUYCCKHUX MTOHSATUH: XUMHUYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, MTPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENIEHb OKHCICHUS, XUMHUYECKas peaKius, XUMHYecKas
CBS3b, TEIIOBOM 3((HEKT peakiluu, MOJb, MOJSAPHBI 00BEM, pacTBOP, IEKTPOJIUTHI,
HEIJICKTPOJUTHI, DJIEKTPOIUTHYECKAsT JUCCOIMAIUSA, PEeaKIMd HOHHOTO OOMeHa,
KaTaim3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIe ¥ HEOOpaTUMBIC PEAKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU, OKHCIUTETh, BOCCTAHOBUTEIh, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUTOTPOMHs, aM(pOTEPHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAS,
HMOHHAs, METANTMYCCKAs), KPUCTAUTMYECKAs PEIIeTKa, KOPPO3Us METaUIOB, CIUIABBI,
CKOPOCTb XHMHYECKOM peakluu, MNOpeAcapbHO npomyctuMas KoHueHtpauus [IJIK
BEIIIECTBA,;

WUTIOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMUYECKUX MOHSATUN U MPUMEHATH 3TH
TTOHATHUS TIPY ONMCAHWUU BEIIECTB U UX TPEBPAICHU;

UCIIOJIb30BaTh XWMHYECKYI0 CHMBOJIUKY IS COCTAaBJICHHS (OPMYJT BEIIESCTB M
YPAaBHEHHUN XUMUYECKUX PEAKLINM;

OTpEeNeNsaTh BaJCHTHOCTh M CTENCHb OKHUCJICHUS XHUMHYECKHUX JJIEMEHTOB
B COCIMHEHUSX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTH BEIIECTB K OMPEACICHHOMY
KJIacCy coeauHeHud mo dopmyiiaM, BUJI XUMHUYECKOW CBsI3M (KOBAaJIGHTHAs, MOHHAs,
MeTaJuIhuecKasi) B HEOPTaHUYECKHX COCIMHCHMSIX, 3aps]] HOHA M0 XWMHYECKOU
dbopmysie, XapakTep cpelbl B BOJHBIX PAaCTBOPAX HEOPTAHMUYECKHX COCIWHEHUH, THUII
KPUCTAJUTMUECKON PENIETKH KOHKPETHOTO BEIIECTRA,;

pPaCKpbIBaTh CMBICJI ITepuoanueckoro 3aKOHAa .. MenneneeBa
Y JICMOHCTPHUPOBATH €T0 MMOHNMAHKE: OMUCHIBATh U XapaKTEPU30BaATh TAOIUIHYIO PopMy



Ilepponnueckoli CUCTEMBI XMMHMYECKHX JJIEMEHTOB: DPa3iu4arbh IIOHATUSA «IJIABHAs
noarpynna (A-rpynma)» u «mobounas noarpynma (b-rpynma)», mameie U Oonbliue
NepHUObl, COOTHOCUTh O0O3HAUEHUS, KOTOPhIE MMEIOTCS B MEPHOAMYECKON TadIiuIe,
C UYMCJIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX JIEMEHTOB (COCTAaB
U 3apsij sizipa, 0011ee YUCIo AIEKTPOHOB U paclpeesieHUE X 0 SICKTPOHHBIM CIO0SAM),
OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U UX COETMHEHUI
B [IpeeIax MaJbIX NEPHUOAOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UUUPOBATh ~ XMMHUYECKUE  JJIEMEHTHI, HEOPraHWYECKHUE  BEIIECTBA,
XUMHUYECKHE peakUMH (10 YUCIY U COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BELIECTB,
10 TeTI0BOMY 3 (HEKTy, 10 U3MEHEHUIO CTeTICHEH OKUCICHUS XUMUUECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME U crenupUIecKue XUMHUECKUE CBOWMCTBA
IPOCTBIX U CIIOKHBIX BEUIECTB, MOJATBEPXkIasi ONHCAHUE MPUMEPAMU MOJEKYJSPHBIX
Y MIOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIINA;

COCTABJISITh YPaBHEHHUS AJIEKTPOJUTUUYECKON IUCCOLUMALMU KHUCIOT, LIENOYER U
COJIEH, TIOJIHBIE M COKpAIEHHBbIE YpPaBHEHHUS PEaKLUHUil MOHHOTO OOMEHA, ypaBHEHHS
peakunii, HOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBA3M MEKIY BEIECTBAMMU
Pa3IMYHBIX KJIACCOB;

PacCKpBIBaTh CYIIIHOCTb OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PEaKIHil;

IPOTrHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUI B PA3IUYHbBIX YCIOBUSAX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MAaccChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (opMmyse COeMHEHUs, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEAKIUY;

coOiroaTh MpaBWiia TOJb30BaHUS XHMHUYECKOM Mocynoil U 1ab0opaTOpHBIM
o0Opy/lOBaHMEM, a TaKKe MpaBwia oOpallleHuss C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU I10 BBIIOJHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJTYYEHHUIO U
COOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLMH, MOATBEPXKIAIOIINE KAaueCTBEHHBIM COCTaB pa3IMYHBIX
BEILIECTB: PACHO3HABATh ONBITHBIM NYTEM XJOPUAOPOMHA-, HOAMJI-, KapOoHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-UOHbBI, KATHOHBI aMMOHHUS U MOHBI H3yYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIE ONIEPALIMH MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHUE, O0000IIeHHe, CHUCTEeMaTU3allii0, BBISIBIEHUE TNPUUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I HU3YYECHHUs] CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIUU, €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOJI0IeHIE, U3MEPEHNE, MOJCIUPOBAHHE, IKCIIEPUMEHT
(peanbHBI 1 MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
HanmenoBanue
Ne KonunuecTtso OcHOBHBIE BUJIBI IESITEIBHOCTH
pa3/iesioB U TEM Coneprxanne o0ydeHuUs
/11 4acoB o0y4Jaronumxcs
y4eOHOro npeameTa
ITepBoHaYaIbHBIE XMMHYECKHE TOHATHS
1.1 | Xumus — BaxHas 5 [Ipenmer xumun. Pons Xumun B KU3HU PackppIBaTh CMBICT H3y4aeMBbIX TOHATHH.
o0JacTb 4yesioBeKa. XUMHS B CHCTEME HayK. PackpbIBaTh poJib XUMUU B IPUPOAE
€CTECTBO3HAHHUS Tena u BenjecTBa. OuU3nyeckre CBOMCTBA | U KU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
Y IIPaKTUYECKOU BEILECTB. ATpEeraTHOE COCTOSIHUE HayKaMH.
JEeSATEIbHOCTH BelecTB. [loHsiTue 0 MeToax mo3HaHust | Paznuyarh YuCThIE BEMIECTBA U CMECH;
4eJI0OBEKa B XUMHUH. UUCTBIE BEIECTBA U CMECH. OJIHOPOJHBIE U HEOJHOPOAHBIE CMECH.

Cnioco0bI pa3iesieHust CMeCeil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0M,
C nmpaBujiaMu pabOTHI B 1aboparopuu
U IpUEeMaMH 00palleHus ¢
71a00paTOPHBIM 000PYIOBAHUEM.
duznyeckue CBOMCTBA 00pa3loB
HEOPraHWYECKUX BEIIECTB — METAJUIOB
Y HEMETAIIJIOB.

CrniocoObl pazaeneHus cMecen
(punbTpOBaHUE, BHINTAPUBAHUE,
TUCTWUISIIMS, XpoMaTorpadus).

Paznuuate pusnyeckue 1 XUuMUUYECKHE
SIBJICHUS.

CnenoBath alropuTMaM UCTOJIb30BAHUS
3KCIIEPUMEHTAIBHBIX METOJIOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
Habmronate 1 onuchIBaThL 0OBEKTHI

IIpY TPOBEICHUHU JEMOHCTPALIANA

1 JJa0OPaTOPHBIX OMBITOB MO U3YUCHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JeJICHUs] CMECEH BEILIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
NIpU pa3eieHuU cMecel (Ha mpumepe
OYMCTKHU TTOBAPEHHOM COJIM) B XOJ1€




Jlabopamopnvie onvimeoi:

N3yuenue u onucanue Gu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

IIpakmuueckue pabomol:

Ne 1. IIpaBuna paboTsl B 1ab0paTopun
Y IIPUEMBI 00palleHus ¢ J1ab0paTOPHBIM
000pYIOBaHUEM.

No 2. Paznenenue cMmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

npaKkTUYecKo padoTer Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10i U 1a00PaTOPHBIM
000pyI0BaHUEM, a TaK)Ke MpaBUIaM
oOpallleHus1 ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLHEH

IIPY BBITIOJTHEHU U MPAKTHYECKOU

pabotsr Ne 1.

BricTpanBath pa3BepHYThIE IUCEMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

1.2.

BemiectBa
U XUMHUYECKHE
peakiuu
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ATOMBI U MOJIEKYJIBI. XUMHAYECKUE
aneMeHTbl. CHUMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocThie U ClnokHbIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EHHE.

Xumnueckas hopmyna. BareHTHOCT
aTOMOB XMMUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
OTHOCHUTENBHAS aTOMHAs Macca.
OTHOCHTENbHAS MOJIEKYJISIPHAS Macca.
MaccoBast 107151 XMMHYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

OnpenensiTb NPU3HAKK XUMUYECKUX
peaKIMii, yCIOBUS UX TPOTEKAHUS.
OOBACHATH CYyLITHOCTD (PU3HMUECKUX

U XUMUYECKHX SIBJICHUN C TOUKH 3pEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHUS.
KnaccuduimpoBats Xumuueckue
peakuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yronmxcs
BEIIECTB).

CocraBnsath (hOpMyJITbl OMHAPHBIX
BELLECTB 10 BAJICHTHOCTHU U ONPEAENATh
BaJICHTHOCTb 1O (hOpMyJiaM BEIECTB.




KomnuectBo BemectBa. Moins. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YKCia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuetsl o hopmynamM XUMHUYECKUX
COECIMHCHUMU.

du3znyeckre U XUMUYECKHUE SIBJICHUS.
XuMuYecKasi peakiys u ee MpUu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMHUYECKHUE YPABHEHHUS.
Kinaccuduxanusi XuMU4eCKUX peakiuit
(coenuHeHus, pa3ioKeHUs, 3aMEeIIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OO0pa31bl BEIEeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue saBieHUs (TJIaBJICHUE BOCKA,
TastHUE JibJla, PACTUPAHHE caxapa

B CTYIIKE, KHTICHUE U KOHACHCAITHS
BOJIbI).

XuMudeckue sBieHus (TOpeHue CBeuu,
MIPOKAJIMBaHUE METHOM TTPOBOJIOKH,
B3aMMOJICUCTBHUE COJIBI WM MeJa

C COJISTHOM KHUCJIOTOM).

HaOmronenue npu3HakoB MPOTEKaHUs

PaccraBisaTs k03 puiineHTs!

B YPAaBHCHUSIX XUMUYECKHUX PEAKITHH.
HabmronaTte 1 onmuceiBaTh 00BEKTHI

IpU IPOBEACHUU JEMOHCTpAUIA

Y Ta0OPaTOPHBIX ONBITOB.

[TpoBoUTH BEIYUCIICHHS IO (hOpMyJIaM
XUMHUYECKUX COCTMHEHHUI U ypaBHEHUSIM
XUMHAYECKUX PEAKIIHMN.

[IpuMeHsI T €CTECTBEHHO- HAyUHbIE
METO/Ibl TO3HAHUS (B TOM UHKCIIe
HaOJII0/ICHHE, MOJIETTMPOBAHNUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTENILHOMN 1EATEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAIH)
BricTpanBaTh pa3BepHyThIE TUChbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPAaBOYHBIX MaTEpUAJIOB, FPAMOTHO
VICII0JIB30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu




XUMUYECKUX PEeAKIUI (pas3iioKeHUe
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCTIOTHI C XJIOPUIOM Oapus, MOTydeHue
U pasnoxkenue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHE
xKenesa ¢ pactBopoM costr Menu (I1).
OnpITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUSI MACCHI.

JlabopamopHvie onvimoi:

Co3gaHne MoJiene MOJIEKyJ
(11apocTep>KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEIIECTB —
METaJIOB U HEMETAJIOB.

Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TassHUE JIbJa) U XUMHUICCKUX
(ropeHue cBe4YH, MPOKAITUBAHUE METHOM
MIPOBOJIOKH) SIBJIEHUHU.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKAHUS XUMHUYECKUX PEAKITHHA
Pa3HBIX THITOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEWIECTB, MOJIIPHOW MAacCChl, MAaCChI
BEII[ECTB, MACChI M KOJIMUECTBA BEIIECTBA;
MacCOBOH JIOJIM XUMHUUECKOT0 3JIEMEHTa
1o (opmysie CoeAMHEHNUS;




I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA

110 U3BECTHOMY KOJIMYCCTBY, MacCe
p€arcHTOB WJIKU ITPOAYKTOB PCAKINH

Hroro no pazgeny
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Baxuenune npeacraBuTe/ M HCOPraHMYECKUX BelleCTB

2.1

Boznyx. Kucnopo.
Iloustue
00 okcHgax

6

Bo3nyx — cmech razoB. CoctaB Bo3ayXxa.
Kucnopon — aneMeHT u npocroe
BelecTBO. HaxoxieHue kucinopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu ropenusi). OKCUIBI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYeHHS] KUCTIOpOa B JIa0OpaTopuu
U npoMblIluieHHOCTU. Kpyrosopot
Kucaopoaa B mpuponae. O30H —
AUTOTpOIHAs MOAUDUKAIIHS KUCTIOPO/Ia.
TernnoBo# 3P heKkT XuMHUUYECKOUN peakiny,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakiuu. TOMImBo:
yroJib U METaH. 3arpsi3HEHNE BO3yXa,
yYCUJIEHHE MapHUKOBOTO 3 deKTa,
pa3pyluieHrue 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Jemoncmpayuu:

KaudecTBeHHOE ompe/iesieHre CoiepKaHus
KHUCJIOpOJa B BO3IyX€E

[Tomyuyenue, cobupanue, pacrio3HaBaHHe

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX
PEAKLHM C y4aCTUEM KHUCJIOPOA.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/yXa, PU3NUECKHEe U XUMHUECKHE
CBOMCTBA KHCIOPO/Ia, CIOCOOBI €T0
MOJIy4eHHUS], MIPUMEHEHHE U 3HAUCHHE
B TIPUPO/JIE U JKU3HU YEIIOBEKA.
CpaBHMBATh peaKuy TOPEHUSI

¥ MEJICHHOTO OKHCJICHHUS.
OOBSCHATH CYIIHOCTb SKOJIOTMUECKUX
po0sieM, CBSI3aHHBIX C 3arpsI3HCHUEM
BO3/yXa.

CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaToOpun

IIPY UCTIOJIB30BAHUH XUMUYECKON
NOCYBI M 000PYIOBaHUS, a TAKIKE
npaBuiaM 0OpallieHusl ¢ TOPIOYUMU
BEIIECTBAMH.

[1nanrpoBaTh U OCYIIECTBIISATH




Y U3YYEHHE CBOMCTB KUCIOPOJA.
Habmoienue B3auMo1eiCTBYS BEIIECTB
C KHACJIOPOJIOM U yCIIOBHSI
BO3HUKHOBEHUS U NIPEKPAILIEHUS TOPEHUS
(moxapa).

Jlabopamopnuwiii onvim:

O3HakoMJIEHHE C 00pa3IiaMu OKCHIOB

Y OIHMCAaHUE UX CBOMCTB.
Ipaxmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHCJIOPO/1a, U3YUEHUE €0 CBOUCTB.
Buviuucnenusa:

MOJIEKYJIIPHOI Macchl KUCJIOPOJa U
030Ha Ha OCHOBaHUH aTOMHOM Macchl
XUMHYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEILIECTBA

[0 YPAaBHEHUSM XUMUYECKUX PEAKIINNA

Ha MPAaKTUKE XUMHYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEpUMEHTA MIPHU MPOBEJCHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

BbIuucasTh KOJIM4ECTBO BEIIECTBA,
0o0beM raza no Gopmyiam.

VYyacTBOBaTh B COBMECTHOI paboTe

B IpYIIIIE.

BricTpauBath pa3BepHYThIE IUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIPABOYHBIX MAaTEPUAIOB, IPAMOTHO
VICII0JIB30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemeHT u mpocTtoe
BeniecTBo. Haxoxienue Bogopoaa

B IIpupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, MIPUMEHEHHE, CTIOCOObI
noxydeHust. Kucmotel u comnu.
Mounsipubrit 00beM ra3oB. PacueTsl

0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpsIBaTh CMBIC U3y4aeMbIX HOHATUN
Y IPUMEHATH 3TU OHATHUS IIPU ONHCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (ONKUCHIBATH)
bu3nUecKre 1 XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJydeHHUS,
IPUMEHEHUE.

Cobupatb npuOOp AJIs MOTYUYEHUS
BOJIOPOJA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY




Y pacrno3HaBaHUE BOAOPO/IA.
B3aumoaeiicTBue BOJOpOAa C OKCUIAOM
menu (II).

Jlabopamopnuwiii onvim:
B3aumopeiicTBie KUCIOT ¢ METalIaMu.
Ilpaxmuueckas paboma:

Ne 4. ITosryuenue u cobupanue BoJ10poaa,
W3Y4YCHHE €TO CBOWCTB.

Bviuucnenusa:

o0beMa, KOJIMYECTBA BEIlleCTBA r'a3a

IO €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA UIIN 00BEMY;

00BEMOB I'a30B 110 YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHa 00EMHBIX OTHOILLIEHUH
ra3oB

JUTSI COCTaBIICHUS (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX
peaKuuil ¢ y4acTUEM BOJIOPOA.
Brruucaste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEIIeCTBa.

[IpoBoAUTH pacyeTsl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00beMa, MacChl BEILIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJIH TIPOAYKTOB PEAKITHH.

CrnenoBaTh mpaBuiiaM 0€30MacHON
paboThI B 1a00OpaTOpPHUU

UCIOJIb30BAaHUU XUMHYECKOU MOCY IbI

U 000pyJIOBaHUS, a TAKKE MPABUIIAM
00pallleHHsI ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[TnarupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKHE
IKCIIEPUMEHTHI, TPOBOJIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 10 PE3yJIbTaTaM
AKCIIEPUMECHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TPYIIIIe
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Bopa. Pacteopsr.
IloHsaTue
00 OCHOBaHUAX

dusnueckue cBoiicTa Boabl. Boa kak
pacTBOpUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHN
Y TIPUMEHSITh 3TH NOHATHUS IPU ONTUCAHUU
CBOWCTB BEIIECTB U UX MPEBPALCHUM.




OcHoBaHus.

PactBopsl. Ponbe pacTBOpoB B npupo/ie
U B )KA3HU 4esioBeKa. KpyroBopoT BOIbI
B MIPUPOJIC. 3arpsi3HEHUE MPUPOTHBIX

BOJ. OxpaHa N OYUCTKA IPUPOJHBIX BOI.

HacsilieHHbIe 1 HEHACHIIIICHHBIC
pacTBOpbIl. PacTBOPpUMOCTD BEIIECTB
B BoJie. MaccoBas J0J1sl BEIIECTBA

B pacTBope.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu.

PacTBOpeHuEe BEIIECTB ¢ pa3IMYHOM
PacTBOPHUMOCTBHIO.

BzauMopaeiicTBre BOABI C METaIIaMH
(HaTpUeM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimol
UccnenoBanne ocoOeHHOCTEH
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPHUMOCTBHIO.

[TIpuroroBneHnre pacTBOPOB

C ONPEAEITICHHON MaCCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA.
Ilpakmuuecxas paboma

Ne 5. IIpurorosiieHre pacTBOPOB

C ONPEAECITCHHON MacCOBOM JOJIEH

XapakTepru3oBaTh PU3NUECKUE

Y XUMHYECKHE CBOMCTBA BObI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOIHBIX
npoIieccax.

CocTaBisTh ypaBHEHUSI XUMUYECKUX
peakuuii ¢ ydacTUEeM BOJBI.

OOBSACHATH CYIIHOCTh SKOJIOTMUECKHUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT MIPUMECE, MEPHI TTI0 OXPAHE BOJ

OT 3arps3HEHUSL.

[1nannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yiibTaTaM
AKCIIEPUMEHTA TIPH MTPOBEICHUHN
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBaTh mpaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BaHUU XUMUUYECKOM OCY AbI

1 000pyIOBaHUSI.

[IpoBOAUTH BBIUMCIIEHUS C IPUMEHEHUEM
TIOHSATHUS «MaccoBas J0JIsl BEIIECTBA

B pacTBOpEY.

BricTpanBath pa3zBepHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU




PacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JIOJIsl BELIECTBA B PACTBOPE

Ha UH(pOpMaIHIO U3 yIeOHUKA

Y CIIPABOYHBIX MAaTE€pUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
arrapar Kypca XuMHH
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OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Krnaccudukanus HeopraHuyeckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHJIOB: coJieoOpa3ytoliue (OCHOBHbIE,
KHUCIIOTHBIE, aM(POTEpHBIEC)

U HecoJieo0pasyromue.

Howmenknatypa okcunoB. Guznueckue
Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
ITomyyeHue OKCHUIOB.

OcnoBanus. Kitaccudukanys ocHOBaHMIA:

1IEJI0YU U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. dusnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[TosmmyyeHnne oCHOBaHMIA.

Kucnotsl. Knaccudukaius Kucior.
Howmenknarypa kucnor. @uznueckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTasuioB H.H. bekerosa.
IlonydeHnue KHUCIIOT.

Conu. HomeHknartypa conen.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuyenue comen.
['eHeTnueckas CBsI3b MEXY KIaCCaMU
HEOPraHWYECKUX COCTMHEHUM.

KiaccudunuposaTs nuzyuaemoie
BEILIECTBA [10 COCTaBy U CBOMCTBaM.
CocTaBisaTb GOpMyIIbl OKCHIOB, KHCJIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

110 MEXyHApOJHON HOMEHKIIAType.
[Iporuo3upoBath CBOMCTBA BEIICCTB

Ha OCHOBE OOIIHX XUMHUYECKUX CBOMCTB
W3YUYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisiTh MOJIEKYJIIPHBIC YPAaBHEHUS
pEeaKLMM, UIUTIOCTPUPYFOLIUX
XHMHYECKHE CBOMCTBA M CITIOCOOBI
MOJTy4YECHHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, & TAKXKe
MOATBEPKIAIOIINX TEHETUUECKYIO
B3aUMOCBSI3b MEXKITY HUMH.
[Tpou3BOANTE BEIYUCICHUS

10 YPAaBHEHUSIM XUMHUUECKUX PEaKIUH.
[TnanupoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MPHU MPOBEICHUN




Xumuueckuiui IKcnepumenm:
Jlemoncmpayuu.

OO0pa3ipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIINE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIIOT

Y LIEJI0YEH C ITIOMOIIBI UHIUKATOPOB.
N3yyeHnne B3anMOAEHCTBUSA KUCIIOT

C METAJJIaMHU, PEAKIUNA HEUTpATU3ALINH.
B3anmoneiicTBre pacTBOpa CEpHON
KUCIIOTHI ¢ okcuaoMm menu (II).
[TosmyyeHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHME 0JJHOTO METaIa APYTUM
13 pacTBOpa COJIH.

Ilpakmuueckas paboma

Ne 6. Pemenue skxcriepruMeHTaIbHbIX
3a7a4 1o reMe «Baxxuenmme knaccol
HEOPraHUYECKUX COCTUHECHUIN.
Buiuucnenus:

110 YpPaBHEHUSIM XUMHUYECKOU PEaKIuu:
KOJIMYECTBA BEIECTBA, 00heMa, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEeMy, Macce peareHTOB

WJTU TIPOJIYKTOB PEaKINU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath paBuiiaM 0€3011aCHON
paboTsl B 1abopaTopuun

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MIOCY/IbI U 000PYTOBAHMSI.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UHGOPMAIIHMIO U3 yYeOHUKA

U CIIPAaBOYHBIX MaTEpUajoB, IPaMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

Hroro no pazueny:

30




IHepuoanueckmnii 3akon u llepuoanueckasi cucrema xumnueckux 3j1eMeHToB /I. U. Menneneea. CTpoeHue aToMoB.
Xumnueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaAKIIUH

3.1 [Tepuonuueckuii
3aKOH

u [lepuoanueckas
CHCTEMa
XAUMHAYECKUX
2JIEMEHTOB

Crpoenune atoma

. 1. Menneneena.

7

[TepBbie MOMBITKHA KIacCHUDUKAITNH
XUMHUUYECKUX 3JIeMEeHTOB. [loHsTHE

O TpyInax CXOJIHbIX FJIEMEHTOB
(111eJI0YHBIE U IIEII0YHO3EMENbHBIC
METaJIJIbI, TAJIOTCHBI, ”HEPTHBIE T'a3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHU/IBI.
[Tepunonnueckuii 3akoH. [lepuonnueckas
CHUCTEMAa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. KoporkonepuoaHas
U JUTMHHOTIEPUOIHAST ()OPMBI
[Teproauyeckoi CUCTEMbI XUMHUYECKUX
sanemeHToB /.M. Menaeneena. [leprobl
Y rpynibl. U3NYECKUd CMBICIT
MOPSAKOBOI0 HOMEPa, HOMEPOB MEePUoIa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue aroMoB. COCTaB aTOMHBIX
snaep. M3otonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKHUX DJIEMEHTOB
ITeprnoauueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepucTUKa
XUMHUYECKOTO AJIEMEHTa

T10 €T0 NOoJIOKEeHUIO B [leproanueckoit
cucreme JI.M. MeHnpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackppIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OmnuckIBaTh CTPOEHUE TAOIULIBI
«lIepnonnueckas cucteMa XUMUYECKUX
aneMmeHToB J[.M. MennaeneeBay.
MopenupoBaTh CTpPOEHHE aToOMa,
SHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
IIPU TOMOIIY PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypauuii U 3JIeKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh (hU3UYECKUI CMBICIT
IIOPSIZIKOBOI'O HOMEPA, HOMEPOB IIEpUOa
Y TPYIIIIBI DJIEMEHTA.

XapaxkTepu30BaTh XUMUYECKUE DJIEMEHTHI
NIEPBBIX TPEX MEPUOIO0B, KAINW, KaIbIUN
Y UX COEIMHEHUS I10 ITOJI0KEHUIO

B [Iepnoanueckon cucreme

JI.1. Mennaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COECMHEHUN

B MpeJieaax MajbIX IEPUOJIOB U INIABHBIX
HNOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;




aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETALTUYECKUX
CBOWCTB I10 TPyIIaM U IepUoiaMm.
3nauenue [leproguyeckoro 3akoHa

u [leproanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JJIs1 PA3BUTUS HAYKU U
npaktuku. .. MenneneeB — yueHbli
Y rpakJIaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopericTBre THAPOKCH 1A ITUHKA

C pPacTBOPAMU KHUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUS MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Tabnuna «llepuonnueckas cucrema
XAMHUYECKUX DJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimol
O3HakomIIeHHE C 00pa3liaMi METAJIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM IPyIIIE.

BricTpanBath pa3zBepHyThIE TUCBMEHHbBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha HH(OPMaLIKIO U3 YU4EeOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKHUCIUTENBLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

Xumudeckas cBsa3b. KoBaneHnTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBsa3b. CTeneHb
okuciaeHuss. OKUCINTEIBLHO-
BOCCTaHOBUTEbHbBIE peakiuu. [Tporiecchl

PackpbIBaTh CMBICII M3Yy4aEMBbIX TOHSTHA.
OnpenensTe BUJI XUMAYECKOW CBSI3U

B COCJUHCHUMU.

MoaennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILY PUCYHKOB, MOJETIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII.




OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUYEHUE
00pa3loB BeIIeCTB METAIIIIOB

Y HEMETAJIJIOB, B3aUMOJICHCTBUE
T'MIPOKCH/IA [IMHKA C pAaCTBOPaMU KUCIIOT
Y LIEJI0YEN, TIPOBEICHUE OIBITOB,
WUTFOCTPUPYIOIIUX PUMEPBI
OKHUCJIUTENbHO-BOCCTAHOBUTEBHBIX
peaxkuuii (ropeHue, peakuu
Pa3JIOKEHUSI, COCTUHECHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMnBITHI, WIUTFOCTPUPYIOLIUE TPUMEPHI
OKHCJINTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOAKEHUS], COETMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl cocTaBlieHUs hOpMYJT BEIIECTB,
3JICKTPOHHOTO 0ajaHca peakIui.
Onpenensite CTENEeHb OKUCIECHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB 110 (hopMyJiaM
Y COCTaBJIITH (POPMYJIBI OMHAPHBIX
COCJIMHEHMH 110 CTEIICHU OKHUCIICHUS
aTOMOB XMMHYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBUTEIL. PaccTaBisTh
KO3(PPHUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
OajaHca.

HaOmronaTh XUMHUYECKHE OITBITHI

110 IUIaHY, aHAJIM3UPOBATh U JIeJIaTh
BBIBOJIEL.

Ucnonw3oBate UKT mist co3manus
MOJIEIEN, MOATOTOBKU TPE3EHTALINH,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BepHyThIE TUChbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MuTepHera

Hroro no paszneny 15
PezepBHOE Bpemst 3
OBILIEE U1CJIO YACOB 68

[10 ITPOITPAMME




9 KIIACC

Ne
/11

HaumenoBanue
pa3aesnoB U TEM
y4eOHOro rpeaMera

KomnuectBo
9acoB

Coneprxkanue o0yueHus

OCHOBHBIE BHJIBI JICATSIIBHOCTH
00yJaromuxcs

BelHeCTBO H XUHMHUYIECCKUE PCaKIIMU

1.1

IToBTOpEHME

U yriayOneHue
3HAaHUI OCHOBHBIX
pa3/IeNioB Kypca

8 KJacca

5

[lepnonnueckuit 3akoH. Ilepuonnueckas
CHUCTEMA XUMHYECKUX JIEMEHTOB

J.1. Menneneera. CTpoeHrE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
XUMHYECKUX PJIEMEHTOB MEPBBIX TPEX
MEPUOIOB, KaJusl, KAJIbIIUS U UX
COE€IUHEHHUU B COOTBETCTBUU

C MOJIOKEHUEM DJIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBSI3U. THUIIBI KPUCTAITUYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOKCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOU
pPELIETKN U BUAA XUMHUYECKON CBS3U.
Knaccudukanus u HomMmeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUUECKUE
CBOWCTBA BEMIECTB, OTHOCAILIUXCSA

K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKHUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b
HEOPraHUYECKHUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKHE DIIEMEHTBI
IIEPBBIX TPEX NEPUOJIOB, KAIHS U KaIbLUs
10 UX MOJIOKEHUIO B [leprnoanueckoit
cucteme /1. 1. Menneneena.
KnaccudummponaTs 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OnuceIBaTh OOIIME XUMUYECKHE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
IIOATBEPKAATh CBOMCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUAX
pEAKILIUH.

Onpenensats BUJ XUMAYECKOMN CBSI3U

Y TUI KPUCTAJUIMYECKON PELIETKH
BEILECTBA.

[IporHo3upoBaTh CBOMCTBA BEILIECTB

B 3ABUCHMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BepHYThIE INCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIHMIO U3 yYeOHHUKA

Y CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO




Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJAEIISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB — METaJIOB
U HeMeTaJIoB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPHUS)

HCTIOJIb30BAaTh U3YUYECHHBIN TOHATUMHBINA
arnmapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTHU
XAMHAYECKUX
peakuum

Knaccudukanust XuMuueckux peakiuii
0 Pa3IUYHBIM MIPU3HAKaM (I10 YUCITY

Y COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEIIIOBOMY 3P PeKTy,

110 U3MEHEHUIO CTEIIEHEN OKUCIICHUS
XUMHYECKUX AJIEMEHTOB,

10 0OPaTUMOCTH, MO Y4aCTHUIO
KaTajauzaTopa). IK30-

Y SHJAOTEPMHUYECKHE PEAKLINH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHATHE O CKOPOCTH XUMHYECKOU
peakuuu. [TonsiTue 06 0OpaTUMBIX

U HEOOPATUMBIX XUMUYECKUX PEAKIIUSIX.
[ToHsATHE O TOMOTE€HHBIX U TE€TEPOrE€HHBIX
peakuusx. [londarue o karanmse.
[ToHsITHE O XMMUYECKOM PABHOBECHH.
@DaKTOpHI, BIUSIONINE HA CKOPOCTh
XUMUYECKOM peaKIuy 1 MOJIOKEHUE
XUMHUYECKOTO PABHOBECHS.
OKUCIUTENEHO-BOCCTAHOBUTEIIbHbBIE

PackpbIBaTh CMBICII N3y4a€MBbIX IOHATHI
Y IPUMEHSTH 3TU MMOHATHUS IPU ONUCAHUU
CBOMCTB BELIECTB U UX NPEBPALLECHUN.
KrnaccudunupoBats XuMu4ecKue
pEaKIUu N0 Pa3InYHbIM IIPU3HAKAM.
YcraHnaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peakIuu OT Pa3IuIHbIX
(bakTopoB.

IIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUM
B PA3JIMYHBIX YCIOBUSAX.

OnpenensiTe OKUCIUTEID

u BocctaHoButenb B OBP.

CocTaBmsATh 2JIEKTPOHHBIN OasiaHc
peaKIuu.

[1pou3BOAUTH BHIYUCIICHUS

10 XUMUYECKUM YPABHEHHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B MIape WM Tpymrie.

BricTpanBaTh pa3BepHyTbl€ TUCbMEHHBIE




peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peaKkuuu OT BO3AECHCTBUS
pa3IMYHbIX (PAKTOPOB.

OnbIThI, WUTFOCTPUPYIOIIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NIOXKEHHUS, COCTMHEHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMa U MACCHI
peareHTOB WK MPOYKTOB MO
YPaBHEHUSIM XUMUYECKUX PeaKui

1 YCTHBIE OTBETHI C OMTOPOit

Ha HH(GOPMAIUIO U3 yueOHNKA

Y CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arnmapar Kypca XUMUuHU

1.3

DNEKTPONUTHYECKAS
JTUCCOITHAITHSI.
XUMHYECKUE
peakun

B pacTBOpax

Teopus 3JIEKTPONIUTUYECKON
JTACCOLMALINU. DIEKTPOIUTHI

1 HEIJIEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHn3M JUCCOIMAIIMN BEIIIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenenp qucconuanuu. CUiibHbBIC
U ca0bIe SJEKTPOIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackppiBaTh CMBICI U3y4aeMbIX IIOHSATHUH,
a TaKXe€ CMBICJI TEOPUU
BJIEKTPOJIUTUYECKON IMCCOLNALIHH.
OOBICHATH TPUYUHBI
3JIEKTPOINPOBOJHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3audaTh CJIa0bIe U CHIIHHBIC
BIEKTPOJIUTHI.

CocCTaBiATh YpaBHEHUS AUCCOIUALIAN




MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
MOJIHBIE Y COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IpeICTaBICHUN 00 ANEKTPOIUTHIECKOM
auccormanui. KauecTBeHHbIE peakiiuu
Ha uoHbl. [loHsTHE O THApPONIH3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 371€KTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, IpoLecca
JUCCOLMAIIUHU KUCIIOT, LIeJI04en

U coJiell (BO3MOKHO UCIOIb30BaHHUE
BUJIEOMATEPHUAIIOB).

OMnbIThl, WUTIOCTPUPYIONIUE TPU3HAKU
IPOTEKaHUs peakIuil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BblICICHHE T'a3a,
00pa3oBaHKE BO/IbI).

Pacnio3znaBanue HEOPraHMYECKHUX
BEIIECTB C TOMOIIbIO KAYE€CTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmbwiii onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaximyu MOHHOTO OOMEHa B pacTBOpax
3JIEKTPOIUTOB (C 00pa30BaHUEM OCAJIKa,

BBIJIEJIEHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHUCJIOT, IIEJI0YEH 1 COJICH, MMOJIHbIC

Y COKpAIllCHHbIC HOHHBIE YPaBHECHHUS
XUMHUYECKUX PeaKuii HOHHOTO OOMEHa,
KpPAaTKUE NOHHBIEC YPABHEHHUS POCTHIX
peaKui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUYECKHE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOIUTHIECKON
JIMCCOLHALINY; IOTBEPKIATh CBONCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPABHEHUN XUMUYECKUAX PEAKLIHM.
Pemiats 3xcriepuMeHTaIbHbIE 3aa4H

o TEME.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHUE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIam 0€30MacHOM
paboThI B J1abopaTopuu

[P UCTIOJb30BAHUU XUMUYECKON
MOCY/Ibl U 000pPYOBAHUS.

[1poBOANTH BBEIYUCICHUS IO XUMUYECKUM
YpaBHEHUSM.

VYyacTBOBaTh B COBMECTHOM paboTe




IIpaxmuueckas paboma:

Ne 1. Pemenue 3kcriepuMeHTaIbHBIX
3a/1a4 1o TEME.

Buiuucnenusa:

10 YPaBHEHUSIM XUMUYECKUX pEaKUnid

B [1Ap€ WIH TPYIIIIE.

BricTpanBaTh pa3BepHyThIE MNCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha UHGOPMAIIMIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB UH(POPMAITUHU, B TOM YHCIIE
NnTepuera

Uroro no pazaeny

17

HemeTaJyiibl M X COeAMHEHUS

2.1 | O0mas
XapaKTepUCTUKA
XHMHUYECKHX
3JICMEHTOB
VIIA-rpynmsl.
["amorens!

OO0mas xapakTepUCTHKA TAJIOTE€HOB.
Oco00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — raJOT€HOB.
XUMHYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3aUMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBojopoa. ConsiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJyYEHHUE,
npuMeHeHue. JleicTBrue xiaopa

U XJIOPOBOJOPO/Ia HA OPraHUu3M
yejoBeka. BaxkHelme XJopuasl 1 Ux
HaX0XJICHUE B MIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmnbITHI, OTpaxkaromue Gpuzndeckue

U XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsCHATH 00LITHE 3aKOHOMEPHOCTH

B I3MCHCHHUH CBOWCTB HEMETAIIOB M X
COCJIMHEHUM B Mpejiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIIT
[lepuonueckoi CUCTEMBI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHHUSI UX
aTOMOB.

XapaxkTepuszoBaTh PU3NYECKUEC

1 XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOT€HOB (Ha MPUMEPE XJI0Pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPO/A,
XJIOpUJA HATPHsI), CIOCOOBI UX
MOJTyYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
OrnpenensiTe XJIOPUA-UOHBI B PACTBOPE.
[TnarnUpOBaTh M OCYIIECTBIATH

Ha TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHS,
Jie7aTh BBIBOJIBI IO PE3yJIbTaTaM




BUJICOMATEPHUAIIOB).

O3HakoMJIEHHE ¢ 00pa3liaMu XJIOPHI0B
(rajJoreHu10B).

Jlabopamopmbwiii onvim:

N3ydenue cBOUCTB CONSTHON KUCIIOTBI.
[IpoBeneHre Ka4eCTBEHHBIX pPeaKIuit
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

No 2: TTosryueHne COMTHON KUCITOTHI,
U3YYEHHUE €€ CBOWCTB.

Buiuucnenus:

110 YpPaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

AKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
pador.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

P UCIIOJIb30BAHUU XUMUYECKON
MOCYAbl U 000PYAOBAHUS.

BricTpanBaTh pa3BepHYThIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIIHMIO U3 yUeOHHUKA

¥ CIIPAaBOYHBIX MAaTEpHaJIOB, TPAMOTHO
WCII0JIb30BaTh N3YYECHHBIN MOHSITUNHBIN
ammapar Kypca XuMHUH

2.2

OO6mmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COCIUHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIC CTEIICHU
OKHCJICHUSI.

Crpoenue u pu3HIECKHUE CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOA B CEPBI.
AnnoTporHbie MOAU(PUKAIIMN KHCIIOPOa
U cepbl. XUMUUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HUCCKUE

Y XUMHAYECKUE CBOMCTBA.

OKcubl cephl Kak MPeICTaBUTENN
KHCITIOTHBIX OKCHJIOB.

Cepnas kucnota, hpu3ndecKue

1 XMMHYECKHE CBOIMCTBA (00IIHe Kak

OOBACHATH 0011IME 32aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmnsl ¥ uX COEIMHEHUI C YYETOM
CTPOCHUS UX aTOMOB.
XapaxkTepusoBaTh PU3NYECKUE

Y XUMUYECKHUE CBOMCTBA ITPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHUI
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(PaTOB), CITOCOOBI X
MOJTYUYEHHUS], IPUMEHEHUE U 3HAYEHUE
B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenensars HATUYUE CYJIb(PaT-MOHOB
B pacTBOpeE.

OOBICHATH CYITHOCTH DKOJIOTHUECKUX




IIPEACTABUTEIS KJIACCa KUCIIOT

U crienuduaeckue). X UMHISCKHE
peakuuu, JexKaliue B OCHOBE
MIPOMBITIUICHHOTO CITOCO0a MOTyYeHUS
cepHoil kuciotel. [Ipumenenune. Conu

cepﬂoﬁ KHCJIOTBI, KAYCCTBCHHAA PCAKIIUA

Ha CyJIb(aT-HoH.

Haxoxnenue cepol 1 €€ COeTMHEHUI

B pUpoje. XUMUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpeibl COCTMHEHUSIMU
cepbl (KUCIOTHBIE TOXKIH, 3arPSI3HEHUE
BO3J/IyXa U BOJOEMOB), CIOCOOBI €ro
MpeA0TBPAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3IaMu CEphI U e
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporiecca o0yrimBaHus
caxapa InoJi IeiCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimui:

N3ydenrne XuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHON peaKIuK Ha
cynbdaT-uoH u HabII0ICHNE TPU3HAKA
€€ IPOTEeKaHus

npo0JieM, CBI3aHHBIX € TepepadoTKOM
COCIMHECHUH CEPHI.

[1nanupoBaTh U OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTBHI, TPOBOUTH HAOIIOICHUS,
JieaTh BBIBOJIBI IO PE3yIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBaHUS.

[Tpon3BOANTE BBIUUCICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh U BHINOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeprognveckyro cuCTeMy XUMUYECKUX
anemenToB JI. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KUCJIOT, OCHOBaHUI

Y COJIEN B BOJIE, DNIEKTPOXUMUYECKUN PSJT
HaIpsHKEHUN METaIIOB).

Hcronb30BaTh IPH BBITTOTHCHUH
y4eOHBIX 3aJJaHU U B TIPOLIECCE
WCCIIeIOBATENLCKOM NeITeThHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COICPIKAHUS, CIIPABOYHBIC
MaTtepuabl, pecypchl IHTepHETa
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Obmas
XapaKTePUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VA-rpynmsl.

A3oT, hochop u ux
COCTUHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB

V A-rpymiibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIEC CTEIIEHU
OKHCJICHUSL.

A30T, pacpocTpaHeHHE B IPUPOJIE,
bu3HYecKre 1 XUMUYECKHUE CBOMCTRA.
KpyroBoport azora B ipupoje.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOMCTBA, OJIyYCHHE U IPUMEHEHUE.
Conmn aMMOHUSI, UX (PU3NYECKUE

U XUMUYECKUE CBOMCTBA, TPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHSI.

A3OTHas KUCJIOTA, €€ MOJyUYeHUe,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue kak mpeacTaBUTENS Kilacca
KHCJIOT U crieniupruyecKue).
Hcrnonp30BaHre HUTPATOB M COJICH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yaoOpeHnid. XMMHUYIECKOE 3arps3HCHHE
OKPYXKaIOLIEH Cpeibl COCTMHEHUSIMU
a3oTa (KUCIIOTHBIC TOXK]IH, 3arPSA3HEHUE
BO3/TyXa, ITOYBBI 1 BOJOCMOB).
docdop, atoTporHbIe MOAUGUKAIIAN
docdopa, puzndeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u GpocdopHas kucnora, GpuznIecKue

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JICMEHTOB

V A-rpynrbl 1 uX COeIMHEHHUH C y4EeTOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBarh (pU3UYECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BElIEeCTB a30Ta U pochopa u ux
COCTMHCHUI (aMMHUaKa, CoJiel aMMOHUS,
a30THOM KUCJIOTHI, HUTPATOB, OKCHIA
dbocdopa (V) u bochopHoil KUCIIOTHI,
dbocdaToB), cmocoObI UX MOTYUECHHUS,
MpUMEHEHUE U 3HaYCHUE B IPUPOJIC

W )KM3HU YEJIOBCKA.

Onpenensats HOHBI aMMOHHMS U ocdaT-
MOHBI B PACTBOPE.

OOBIICHATH CYIIHOCTh IKOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XJICHHUEM
coenHeHui azora u docdopa

B OKpY>Karollen cpeae.

[TnarUpOBaTH M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JieaTh BBIBOJIBI TIO PE3ysIbTaTam
AKCIIEPUMEHTA TIPH MPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CrnenoBath npaBuiaM 0€30macHON




Y XUMHUYECKUE CBOWCTBA, MOJIyYEHHE.
Hcnonp3oBanne GpocdaToB B KAYECTBE
MUHEpAIbHBIX yI0OpEHUN.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PU3NIECKUMU
CBOMCTBaMH a30Ta, ¢pocdopa

U UX COEAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakomiieHHEe ¢ 00pa3iaMu a30THBIX
1 (hochopHBIX YTOOpEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YUYEHHE CBOICTB aMMHAKa.
B3anMopnencTBre KOHIEHTPUPOBAHHOU
A30THOM KUCJIOTBI C MEABIO
(BO3MOKHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimol:
[IpoBenieHre KaUeCTBEHHBIX PEAKIINI
Ha MOH aMMOHUS U (pocdar-noH,

Y U3y4YE€HUE MPU3HAKOB UX
IPOTEKAHUSI.

IIpakmuueckas paboma

Ne 3: [TonyueHnue ammuaka, H3y4eHue
€ro CBOKCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEaKIUil

paboThl B 1aboparopun

P UCTIOJb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYI0BAHUS.
[Ipon3BOANTE BEIYUCIICHUS

10 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MPU BBITTOJIHEHUT
y4eOHBIX 3aJJaHUI TEKCThl YUYCOHHKA,
CIIpaBOYHBIE MaTEPHUAIbI
(MepUOANYECKYIO CUCTEMY XUMUYECKHUX
sanemenToB J[. . Menaeneena, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEN B BOJE, JIEKTPOXUMHUUECKHUM PsIT
HaIpsHKEHUI METAIIOB)




24

Obmas
XapaKTEPUCTHKA
XUMHYECKHUX
AJIEMEHTOB
IVA-rpynsl.
Yraepon

Y KDEMHUU, U UX
COCTMHECHHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
[VA-rpynmnsl. OcCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIEC CTEIIEHU
OKHUCIICHUS.

VYriepona, aniaoTponHbie MOAUGUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nuecKrue 1 XMMUYECKHE CBOMCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yriepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICCTBUEC

Ha KUBbIE OPTaHU3MBI, ITOJTYUYECHHE

Y IPUMEHEHUE. DKOJIOTUYECKHE
Mpo0JIeMbI, CBSI3AHHBIE C OKCUIOM
yraepona (IV), runoresa rmo6ansHOTO
MOTETUICHUS KJINMaTa, apHUKOBBIN
¢ Pexr.

VYronbHasi KUCIOTA U €€ COJU, UX
dbu3nYecKre U XUMUYECKHE CBONCTRA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBennas peakius Ha KapOOHAT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEJTUIIMHE, TPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHayabHBIC TOHATHUS

00 OpraHMYeCKHX BEIIECTBAX KaK

0 COEJIMHEHUSIX yriiepoja (MeTaH, 9TaH,

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ uX COEIMHEHUM C yYETOM
CTPOCHHUS UX aTOMOB.

Xapaktepu3oBarh (pU3UYECKUE

U XUMHUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB YIEPO/ia U KPEMHUSI U UX
COEJIMHEHUM (OKCUJIOB YIJIepo/a,
YTOJBHOM KUCIIOTHI, KApOOHATOB, OKCHAA
KPEMHUS1, KPeMHUEBOW KUCIIOTHI,
CUJIMKATOB), CIOCOOBI X IMOJTYYEHUS,
MIPUMEHEHUE U 3HAUYCHHE B IPUPO/IEC

Y KU3HU YEJIOBEKA.

OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBS3b: CTPOEHUE BeIlleCTBa — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COEMHEHNH YIJIEpOJa U KPEMHHUSI.
Omnpenenars KapOOHAT- U CHIIUKAT-HOHBI
B PacTBOpE.

OOBICHATH CYIIHOCTD SKOJIOTUUECKHIX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
VIJIEKHUCIIOTO Ta3a B OKPY KaroIIen
cpere.

[ToaTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIECTB MpUMeEpaMu
MPOCTHIX COEAMHEHUH (METaH, dTaH,
ATUJIEH, allETUJIEH, 3TAHOJI, TJIMLIEPHUH,




ATUJIEH, ALIETUJIEH, ’TAHOJ, TJIULICPHH,
YKCyCHasi KHCIIOTa).

[IprpoaHble ICTOYHHUKHU YTJIEBOAOPOIOB
(yrosib, npupOAHbIN ra3, HeQTh),
MPOJIYKTHI UX NepepaboTKu (OEH3UH),
UX POJIb B OBITY U IPOMBIIIICHHOCTH.
[TonsiTrie 0 OMOTOTHYECKH BaKHBIX
BELIECTBAX: KUpax, OeNKax, yrieBoaax —
Y UX POJIM B JKU3HU YETIOBEKA.
MarepuaibHOE €TIMHCTBO OPTaHUYECKHUX
Y HEOPTaHWYECKUX COCIMHEHUN.
Kpemuuii, ero ¢puznyeckue

Y XUMHUYECKHUE CBOMCTBA, IOJyYEHNE

1 npuMeHenne. CoeAMHEHUs] KpEMHHUS

B nipupoje. O0mue npeacTaBicHus

00 okcune kpemuus (IV) u kpeMHueBoit
KHCJIOTE.

Cunukatsl, X UCTIOJIb30BaHUE B OBITY,
MEIUIUHE, TPOMBIIIJIEHHOCTH.
Baxnelmue cTpouTeabHbIE MATEPUAIIBL:
KepaMUKa, CTEKJIO, IEMEHT, OETOH,
xese300eToH. [Ipobiiemsl 6e30macHOTrO
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHaJIOB B TOBCEAHEBHOM KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIIMYECKUX PELIETOK

YKCYCHasl KHCIIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COETMHEHHI yriaepoaa
U OpraHUYeCcKUX BEIIECTB.

OnuceIBaTh poJib OEIKOB, JKUPOB

U yTJIEBOJOB B (YHKITMOHUPOBAHHUH
YKUBBIX OPTaHU3MOB, COCTAB IPUPOTHBIX
HMCTOYHHUKOB YTJIEBOIOPOJOB, UX POJIb

B OBITY U IPOMBIIINIEHHOCTH.
[IpoBOIUTE BBIYMCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEaAKIIHM.

[TmarnpoBaTh M OCYIIECTBISTH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeNIaTh BBIBOJIBI 10 pe3yIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUN
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKIX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKOMN
MOCY/IbI U 000PYI0BaHUS.
Hcnonb30BaTh PH BHITIOJTHEHUH
y4eOHbIX 3aJJaHUIl TEKCThl YUYEOHHKA,
CIIPABOYHBIE MATEPUAITBI
(ITeproguueckyro cucTeMy XUMHUYECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAaHU I




anMasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C TPOLECCOM acOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C POAYKIIHEH
CHJIMKATHOM MPOMBIIINIEHHOCTH
(Buneomarepuanisl: cuIMKaTHAs
MIPOMBIIIEHHOCTB ).

Moienu MOJIEKy T OpTaHUIEeCKHIX
BEIIIECTB.

Jlabopamopmbwiii onvim:

[Tomydenue, coOupanue, pacrio3HaBaHHUE
¥ U3y4eHHE CBOMCTB yTIEKUCIIOTO Trasa.
[IpoBeneHne Ka4eCTBEHHBIX PEeAKIIUN

Ha KapOOHAT U CHUJIMKAT-UOHBI

Y M3y4YCHHE MPU3HAKOB MX

POTEKAHMUS.

lIpakmuueckue pabomol:

Ne 4. TlosmyyeHue yraekucioro rasa,
U3YUYEHHE €TI0 CBOMCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3aJ1a4 1o TeMe «BakHennne HeMeTaljIbl
U UX COCTUHEHUS.

Buviuucnenus:

[0 YpaBHEHUSM XUMUYECKUX PEAKIIUN

U coJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIpsHKEHUI METAIIOB)

Hroro no pazneny

25




MeTaiibl M X CoeqMHECHUA

3.1

OO01ue cBOUCTBA
METAJLJIOB

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
noJsioxkeHus B [lepuonnueckoit cucrteme
XUMUYECKUX DJIEMEHTOB

J.1. MeHzeneeBa U CTpOCHUS] AaTOMOB.
Crtpoenue meTtaiioB. Metanueckas
CBS3b U METANINYECKasI
KpUCTAJNIMYECKasl perieTKa.
DNEKTPOXUMHUECKUH Psiji HANPSKEHUIM
MeTauioB. OU3HUECKUE U XUMUYECKHC
cBoiicTBa MeTayuioB. O0IIMEe CIOCcOObI
MOJTydeHUS MeTauToB. [lorsTHE

0 KOpPO3UHU METAJLIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CmnaBsl (CTanb, 4yTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY

Y TIPOMBIIIICHHOCTH.

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

OO6pa3sipl METAIIJIOB U CILJIABOB.
N3yuenune pe3ynbTaToB KOPPO3UHU
METaJIOB (BO3MOKHO UCITIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimbpi:
O3znHakomiieHHe ¢ 00pa3iiaMu METalioB
U CIUTABOB, X (DU3UYECKUMU

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHM
Y IPUMEHSITH 9TH TOHSATHS TIPU OMTMCAHUN
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OOBsACHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB U UX COSAMHEHUN C yUeTOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJUIOB,
o011e PU3NIECKUe U XUMUUECKHE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh 00IIHE CITIOCOOBI
MOJIyYSHHS] METAJLIOB.

OnuchiBaTh COCOOKI 3AIUTHI METAJIOB
OT KOPpPO3HH.

Crnenosath mpaBuiiam 0€30macHOM
paboThI B 1ab0OpaTopuu

IIPU UCTIOJI30BaHUN XUMUYECKOM
NoCy1bl U 000PYAOBaHUS.
[Tpon3BOANTE BEIYMCIICHUS

110 YPaBHEHUSM XUMHUYECKUX PEAKITUH,
€CJIM OJINH U3 PEAareHTOB COAEPKUT
IPUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B [1ap€ WJIY TPYIIIE.

Hcnonn30Bath mpu BHITIOTHEHUH
y4eOHBIX 33JIaHUN TEKCThI Y4eOHUKa,




CBOMCTBaMHU.

Buviyucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIIUM,
€CJIU OJINH U3 PEareHTOB COACPKUT
npuMecu

CIIPABOYHBIE MATEPHUAIIBI
(ITepponueckyto CUCTEMY XUMUUYECKUX
anemenTtoB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM

Y COJIEH B BOJIE, DJIEKTPOXUMUYECKUMN Pl
HaIpPsHKCHUN METAIITIOB)

3.2

Baxueiimnme
METAJUIBI U UX
COeIMHECHUS

16

[[{enoynbIe METAIBI: TIOJIOKEHUE

B [leproanueckor cucteme XUMUYECKUX
anemenToB /.M. Menneneena,

CTPOCHUE UX aTOMOB, HAXOXKJICHUE

B ipupojae. Puzndeckue 1 XUMUYECKUe
CBOMCTBA (Ha MpUMepe HATPUs

1 kanust). OKCUbI U TUAPOKCHUIBI HATPUS
u kanus. [[pyuMeHeHue men0YHbIX
METaJIJIOB M UX COCAUHCHUM.
[[lenoyno3eMeNbHbIE METAIbI MAarHUH

1 KaJIBIIUH: TIOJIOKEHHE

B [lepnoanyeckoil cucteMe XUMUYECKUX
snemeHTOB .M. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
duznyeckre u XUMHYECKHUE CBOMCTBA
MarHus 1 Kajblius. Baxxnenmnime
COeAMHEHUS Kaablusl (OKCHUI,
TUAPOKCHU]I, COJH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHUS.

AJIOMUHHI: TIOJIOKEHHE

B [lepuoanueckou cucreme

OOBACHATH 0011IME 32aKOHOMEPHOCTH

B U3BMEHEHUU CBOICTB 3JIEMEHTOB-
METaJJIOB U UX COEAMHEHUH B IPYyIIax

C YYETOM CTPOEHUS UX ATOMOB.
XapakTepu3oBaTh (pU3ndYecKue

U XUMHYECKHUE CBOMCTBA MPOCTHIX
BEILECTB METAJUIOB U UX COCIUHEHUN
(OKCUIOB, TUAPOKCHUIOB, COJIEH),
CIOCOOBI UX OJy4YEHHSI, TPUMEHEHUE

Y 3HaYEHUE B IPUPOJE U )KU3HU
YeJI0BeKa.

¥YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYO CBSA3b: CTPOCHHE
BEILIECTBA — CBOMCTBA — IIPUMEHEHUE —
Ha IPUMEPAX U3y4aeMbIX BELIECTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX
peaklMii HOHbI METAJJIOB: MarHus,
KaJIbIIUsl, ATIOMUHUSA, IIMHKA, sxene3a (1)
u xxenesa (III), meau (II).

JlokaspiBaTh aM()OTEPHBIN XapaKTep
OKCHUJIOB U THIPOKCUOB aJTFOMUHUS




XUMHYECKUX JIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHE aTOMA,
Haxo0XXJIeHUE B ipupojie. Dusznueckue

1 XMMHUYECKHE CBOMCTBA alFOMUHUS.
AmdboTepHbIC CBOHCTBA OKCH/IA

U TUAPOKCHUA ATFOMUHUSI.

Keneso: monoxenue B [leproauueckoit
CHUCTEME XUMHUYECKUX AJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHE aTOMA,
HaXO0XJEeHHE B nipupoje. Puznyeckue

1 XUMHUYECKHE CBOMCTBA KeJe3a.
OKcupl, THAPOKCUABI U cotn sxene3a (11)
u xxene3a (III), ux cocras, cBoicTBa

Y MOJy4YCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
WCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
OkpainmBaHue IaMeHd HOHAMU
HATPHs, KAIHSI U KaJIbIIHS

(BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

HccnenoBanue CBOKMCTB KECTKOW BOJIBI.
IIpouiecc ropenus xene3a B KUCIOPO/Ie
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

U IIUHKA.

[InaHupoBaTh U OCYLIECTBIATH

Ha IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATAM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBatk npaBuiiaM 0e30nacHOM
paboThI B 1a00OpaTOpPHUU

IPU UCIIOJIb30BAHUU XUMUYECKOMN
NoCyibl U 000PYA0BaHUS.
[Ipon3BOaAUTE BBIYUCIIEHUS

10 XUMUYECKUM yPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM IpyIIe.

BricTpauBath pa3BepHyThIE TUCHMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UHGOPMAIIHIO U3 yUeOHUKA

Y CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN TOHATUMHBINA
anmnapar Kypca XuMuu




JlabopamopHhvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIuit
Ha MOHBI (MarHus, KajabIys, aJIOMUHUS,
nuHKa, xenesa (II) u sxenesa (111), menu
(IT), onucanue NprU3HAKOB UX
IPOTEKaHUSI.

HccnenoBanne aMpOTEpHBIX CBOHCTB
TUIPOKCHUIA ATTFOMUHUS U THAPOKCHUIA
IIUHKA.

llpaxmuueckue pabomeoi:

Ne 6. )KecTKOCTh BOJIBI 1 METOEI €€
yCTpaHEHHS.

Ne 7. Pemenue skcnepuMeHTAIIBHBIX
3a71a4 o TeMe «BakHenIe MeTanbl
U UX COCIUHEHUS.

Boiuucnenus:

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIU OJIUH U3 PEareHTOB JiaH B U30bITKE
WUJIN COJICPKUT MPUMECH;

MAaCCOBOM JOJIM BbIXO/Ia MTPOJAYKTA
peakiuu

Uroro no pazgeny 20

Xumus M OKpYy:Kawias cpeaa

4.1 | Xumus 3 BeriectBa u MaTepuabl B MOBCEIHEBHON | XapaKTepU30BaTh POJIb XUMUU
Y OKpYy>Karolas YKA3HU 4esioBeKa. besonacHoe B Pa3JIMYHBIX cepax AesITeTbHOCTH
cpena WCTIOJIb30BAHUE BENIECTB MU XUMHUYECKUX | JIFOJIEH, OCHOBHBIE BEIIECTBA

peaknwii B ObITy. [lepBas momomnip

N MaTCpHaJIbl, IPUMCHACMEBIC B JKN3HU




MIPY XUMUYECKUX 0XKOTrax

Y OTPAaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH
cpenasl (TpeaenbHas J0myCTUMast
KOHIIEHTpAIMs BeecTB. Poib XxumMun

B PEIICHUH YKOJIOTHIECKHUX MPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3ydenune 06pa3iioB MaTEpUaIoB
(cTeKI10, CIIIaBbl METAJUIOB, TOJTUMEPHbBIE
MaTepHaIbl)

COBPEMEHHOTO YeJIOBEKA.
OOBSCHATH yCIIOBUS O€30MaCHOTO
MCTIOJIb30BaHUS BEIIECTB U XUMUIECKIX
peaxiuii B ObITY.

AHanu3upoBaTh U KPUTUICCKU
OIICHMBATh WH(POPMAITHIO O BIUSHUU
POMBITIJICHHOCTH, CEJIBCKOTO X03S1CTRA,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKPYXKaIOLIEH CPEBI.

YMeTh 0Ka3bIBaTh MEPBYIO IIOMOIIIb

IPY XUMHYECKUX 0)KOTaX U OTPABJICHUSX.
[TpunuMaTh ydacTe B 00CyKIACHUN
npo0IeM XUMHYECKON U SKOJIOTUYECKON
HaIpaBJICHHOCTH, BRICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MpobIeMe

Y TIpeJyIaraTb BO3MOXKHBIC Iy TH €€
peleHus

Uroro no pazgeny: 3
Pe3epBHOE Bpems 3
OBILIEE YN CJIO HACOB 68

I10 TTPOIT'PAMME




NEPEYEHDb (KOAU®UKATOP) PACOPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUN K PE3YJIBTATAM OCBOEHUSI
OCHOBHOU OBPA3OBATEJBHOM MTPOT'PAMMBI OCHOBHOI'O
OBILIEIO OBPA3OBAHUS M DJIEMEHTOB COJIEP)KAHUSI IO XUMHNU

B ¢denepanbHbIX UM peruoHaANIbHBIX MpOIEAypax OIEHKU KauecTBa 0Opa3oBaHUsA
UCIIONIB3yeTCs TepeueHb (KoauduKaTop) pacrpeaesieHHbIX M0 KjaccaM IMPOBEPSIEMbBIX

TpeOOBaHUI K

pe3yjbTaTaM OCBOEHHMS OCHOBHOW 00pa30BaTeNbHOM MpOrpaMmbl

OCHOBHOTI'O 06HICI‘O O6p&30BaHI/IH H 3JICMCHTOB COACPIKAHUA 110 XUMHH.

8 KJIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOEHHMSI OCHOBHOI 00pa30oBaTeIbLHOM
NPOrpaMMbIl
Kog [IpoBepsiemMble MpeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00I111€T0 00pa30BaHUs
pe3yibTaTa
1 [To teme: «IlepBoHaYaIbHBIE XUMHUUYECKUE TOHSITHS
1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHH: aToOM,
MOJIEKYJIa, XUMHUYECKHN D3JIEMEHT, MNPOCTOE BEIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS ¥ HEOJHOPOJHAsI), BaJIEHTHOCTD,
OTHOCHUTEJIbHAsT aTOMHasi M MOJICKYJISIpHasE Macca, KOJHUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas [0S XUMHUYECKOTO
DJIEMEHTa B COCAMHEHUH, MOJIAPHBIM O00BbeM, XMMUYECKas peaKiius,
KIaccupuKanus  peakiuil:  peakuuu  COCAUHEHUS,  PEaKIUH
pa3NOKEeHMsI, PpEeaKIMu 3aMEIIEeHUs, peakuuu oOMeHa, 3IK30-
U SHIOTEPMUYECKHUE PEAKIMH, TEIUIOBOM 3 PeKT peakuuu, pacTBop,
MaccoBasi  JoJisl  BemlecTBa  (MPOLIEHTHAasE  KOHIEHTpalus) B
pacTBope
1.2 WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUUYECKHX TOHSATHI
Y IPUMEHSITh 3TU TOHSTHS MPU ONMKCAHUY BEIIECTB U UX PEBPAILICHUIA
1.3 WCITOJIb30BAaTh XMMHUUYECKYIO CHMBOJIUKY IIJISi COCTaBIICHUS (HOPMYJT
BELIECTB U YPABHEHUMN XUMUYECKUX PEAKIIAMN
1.4 pacKpblBaTh CMBICI  3aKOHOB COXPAaHEHUSI MacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHUS, 3aKOHa
ABoraapo
1.5 ONpeNesaTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B  OWHapHBIX
COEIMHEHUSIX




1.6

KJIACCU(PUIIMPOBATh XMUMHUUYECKUE PEaKIuu (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATE OTHOCHUTCIIbBHYIO MOJICKYJIIPHYIO WM MOJIIPHYIO MACCHI
BCIICCTB

1.8

BBIYUCIISITH MAaCCOBYIO JIOIO XMMHUYECKOTO 3JIeMEHTa 1Mo (GopmyJie
COCIMHCHMUS,

1.9

BBIYUCIIATD MACCOBYIO JOJIFO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJIIOJICHHUE,
U3MEepEeHNe, MOJIETUPOBAHUE, SKCTIEPUMEHT (peabHbIM U MBICIICHHBIH )

[To Teme: «Baxueiimme npeacTaBUTENN HEOPraHUUYECKUX BEILIECTBY

2.1

PACKPBIBATE CMBICJI OCHOBHBIX XUMHUYCCKUX TIOHSTHUM: OKCH I, KHCJIOTA,
OCHOBAHHC, COJIb

2.2

OIIPENEIATh NMPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy
COEJIMHEHUH 10 popMyam

23

KJIaCCI/I(l)I/II_[I/IpOBaTI) HCOPIraHNYCCKHC BCIICCTBA

24

XapaKTepu30BaTh (OMUCHIBATh) 00IIME XMMHUUECKUE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIACCOB,  IIOATBEP)KAAsl  ONMCAHUE  IIPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIMX XUMUYECKUX PEaKIUU

2.5

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT UX
Ka4eCTBEHHOI0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUS XUMHUUYECKHUX
IIPEBPALIEHNAN B PA3JIMYHBIX YCIOBUAX

2.6

CJIeI0OBaTh MpaBUJiaM  TIOJIb30BAHUSL ~XUMHUYECKOM  TOCYJ0M U
Ja00paTOpHBIM 000pYJAOBaHUEM, a TaKXXe MpaBUIaM OOpAILEHUS C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIIMSMHU IO BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB IO TOJYYCHHIO U COOMPAHHIO
razo00pa3HbIX BEIIECTB (BOAOpPOJAa W KHUCIOPOAA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEIEICHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO
BCIECTBA, IUTAHUPOBATh W TPOBOAUTH XHMHUYECKHE SKCIICPUMEHTHI
MO0 PaCMO3HABAHUIO PACTBOPOB IIEIIOYEH W KHUCJIOT C IOMOIIBIO
WHUKATOPOB (JakMyc, peHon(TalenH, METUIOPaHK U IPYTHE)

2.7

IMPOBOJUTD PACUCTHI 110 YPaBHCHHIO XUMHYECKOM PCaKu

[To Tteme: «llepmogmueckuii 3akoH u Ilepuogmueckas cucrema
xumudeckux ojgemeHToB .M. MenneneeBa. CTpoeHHME aTOMOB.
XumMuueckas cBsi3b. OKUCIUTEIIBHO-BOCCTAHOBUTEBHBIE PEAKIIAN

3.1

PACKpBIBATh CMBICI OCHOBHBIX XMMWYECKUX IMOHATUH: SIPO aToMa,
AJIGKTPOHHBIA CJIOW aromMa, aTOMHAas OpOWTalb, PaJAMyC aToMa,




XUMHUUYCCKas CBA3b, IOJsIpHAs M HCIOJIAPHAs KOBAJICHTHAA CBA3b,
QJICKTPOOTpUIATCIBHOCTb, HOHHAA CBA3b, HOH, KAaTHOH, 4aHHUOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKHUC 3JICMCHTDBI

33

OINKCHIBaTh U XapaKTepu3oBaTh TabmmuHyro (opmy [lepumomnueckoii
CUCTEMBl XMUMHYECKUX JJIEMEHTOB: pa3uyaTh IOHATHS «TJIaBHAs
noarpynmna (A-rpynma)» u «mnobounas mnoarpymnma (b-rpymma)y,
«MaJbie» U «OOJIBIITNE) TIEPUOIBI

34

packpsiBath cmbich Ilepuomnueckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh IOHUMAHUE NIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX JIEMEHTOB OT UX MOJIOKEHUA B [leproanueckoi cucreme

3.5

COOTHOCUTh O0O3HAu€HUs, KOTOpbIE MMEIOTCS B TabiuIe
«IIepunonnueckas cucrema XUMHUYECKUX AJIEMEHTOB
JA.N. MenneneeBa» C YUCIOBBIMU XAaPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00IIee Ynucio
JIEKTPOHOB U PACHPENEICHHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OMpeNensaTh  CTCIEeHh  OKHUCICHHUS  JJIEMEHTOB B  OMHApPHBIX
COCTMHEHUIX

3.7

ONpeNeNsaTh BUJ XUMHUYECKOM CBsS3M (KOBAJICHTHAsT M HWOHHAs)
B HEOPraHMYECKUX COCIUHEHUSX

IIpoBepsieMble 3J1eMEHTBI COAEPKAHMS

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHATHS

1.1 [IpeameT xumun. Posib XMMHUM B )KU3HH YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEIIECTB

1.2 [TonatTue o MeTomgax MO3HAHUS B XMUMHUM. UHCTBIE BEIIECTBA MU CMECH.
CrniocoOnI pa3eneHust cMeceit

1.3 ATOMBI M MOJEKyJbl. XWMHYECKHE 3JIEMEHTbl. CHUMBOJBI XUMHUYECKHUX
sneMeHToB. IIpocThle M CHIOXHBIE BeIIeCTBA. ATOMHO-MOJIEKYJIIPHOE
y4YEHHe

1.4 Xumudeckass Qgopmysia. BajeHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOocUTEIbHAs aTOMHAs Macca.
OTHOcHTEIbHAS MOJICKYJISIpHAsA Macca. MaccoBas JOJII XHUMHYCCKOI'O
QJICMCHTA B COCANHCHHNU




1.5

KonuuectBo BemectBa. Moisb. MonspHas Macca. B3auMocBsi3b KOJIMYECTBA,
MacChl U 4YHCJIa CTPYKTYPHBIX €IMHHII BellecTBa. PacueTsl mo (opmynam
XUMHUYECKUX COCTUHEHUN

1.6

dusnyeckre U XUMUICCKUE SBIICHUS. XUMHYCCKasl PEaKIus U €€ MPU3HaKHU.
3aKOH  COXpaHEGHHWS MAaCChl  BEMIECTB. XWMHUYECKHE  ypaBHCHHUS.
Knaccudukanus XUMUYCCKUX peakiui  (COSIUHEHUs, Pa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUM DKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYAOW,
C IpaBWwIaMH paboTl B JabopaTopuM M IpUEMaMH OOpalEHUS
c yabopaTopHbIM OOOpPYAOBAaHWEM, HM3YYCHHE W OINHUCAHWE (PU3NUECKHUX
CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HAOJOJIEHUE (PU3NUECKUX
(ru1aBiieHHE BOCKA, TasHUE JIbJa, pACTUpPAHUE caxapa B CTYIKE, KUIIEHUE
M KOHJEHCauusi BOJAbI) M XHMHUYECKHX (TOPEHHE CBEYHM, MPOKAIUBAHUE
MEIHOW TPOBOJIOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTON) SIBJICHUM,
HaOIOZCHUE M OMUCAaHUE MPU3HAKOB MPOTEKaHUS XMMHYECKUX peakuui
(pa3nokeHue caxapa, B3aMMO/IEHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuga meau (II) mpu HarpeBaHMM, B3auMOJEHCTBUE
xene3a ¢ pactBopom conu Meau (II), m3ydenuwe crnocoOoB pasneneHus
cMmecei! (¢ TOMOIIbIO MarHUTa, PUIBTPOBAHUE, BbIITAPUBAHKE, TUCTUILIALUA,
xpoMmarorpadusi), MpOBEJECHUE OUYUCTKH MOBAPEHHOW COJM, HAOJIOJCHHE
Y OIIMCAaHWE pe3yJbTAaTOB IPOBEACHMS OINBITA, WIUTHOCTPUPYIOLIErO 3aKOH
COXPAHEHHUSI MacChl, CO3/IaHNE MOJIeIeH MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxueitmme npeacTaBUTENN HEOPTaHUUECKNUX BEIIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kuciopon — 3jieMEHT U TpOCTOE
BenecTBO. HaxoxaeHue kucmopoaa B mpupoie, PU3nyeckrue U XuMUYECKUe
cBoricTBa (peakuuu ropenusi). Oxcunpl. [Ipumenenue kucnopoaa. CriocoObl
MOJIyYeHHUS] KUCTIOpo/aa B JabopaTopuu M MpOMBIILIEHHOCTH. KpyroBopor
KHclIopoa B mpupoze. O30H — ajuioTpoIHas MoguuKaius Kucaopoaa

2.2

TernoBoit 3pdPexT XUuMUYECKON peakluud, TEPMOXUMHUYECKUE YpaBHEHMUS,
9K30- ¥ SHJIOTEPMHUYECKHUE peakuuu. TOIIMBO: yroiab U METaH. 3arpsa3HEeHue
BO3/yXa, yCWIEHNE apHUKOBOTO 3P eKTa, pa3pylIeHUE 030HOBOTO €0
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Bomopon — snmemeHt m mpocrtoe BemectBo. Haxoxaenue Bomopona B
npupoje, GU3NYECKHe W XUMHUYCCKHE CBOMCTBA, NMPUMEHEHHE, CIIOCOOBI
nonydeHus. Kuciorsl u conu
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MoutsipHbIii 00beM razoB. PacueTsl 10 XUMUYECKUM ypaBHEHUSIM

2.5

dusnueckne CBOMCTBAa BOJbl. Boma kak pactBoputens. PacTBOpEI.
HacellieHHbIE M HEHACBIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B
BOoJIe. MaccoBas 0JIs BEIECTBA B paCTBOPE. XMMHUYECKHE CBOMCTBA BOJBI.




OcHoBanus1. Posib pacTBOpPOB B MPUPOJIE U B )KU3HU 4esioBeKa. KpyroBopot
BOABl B NpHUpoAE. 3arpsA3HEHUE NPUPOJIHBIX BOoA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJ

2.6

Knaccudukanus veopranmueckux coenunennii. Oxcuanl. Knaccudukarms
OKCHJIOB: coJjieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIC)
u  HeconeoOpazyromue.  Homenkmarypa  okcunoB.  Duznmyeckue
Y XMMHUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okCcuaoB

2.7

OcHoBanusa. Kiaccudukanus OCHOBaHML: IIEJTOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenkmarypa ocHoBaHUW. DPHU3NYECKHME M XUMHUYECKHE
CBONCTBa OCHOBaHUU. [lonydeHne ocHOBaHUMI

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucinor. dusnyeckue
1 XUMHYECKHE cBoiicTBa KUcioT. P aktusnoctu metaiuioB H.H. bekerosa.
[Tony4denue KuciIoT
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Conu. HomeHknatypa coneil. @u3ndecKkrue U XMMHYECKUE CBOMCTBA COJEH.
[Tosmyuyenue coisent

2.10

I'eneTnueckas CBs3b MCIKAY KlIaCCaMHU HCOPTaHNYCCKHUX COCIIHHCHI/If/'I

2.11

XWMHUYECKHM DJKCIIEPUMEHT: KA4ECTBEHHOE ONPEACIICHUE COICPKAHUSA
KHCIJIOpOJa B BO3yXe, MOTyYeHue, COOMpaHue, paclio3HaBaHUE U U3yUEHUE
CBOICTB KHCIIOpo/a, HaOJIIoAeHUE B3aMMOJICUCTBUSl  BEILIECTB
C KHUCJIOpPOJOM U YCIJIOBHSI BO3HUKHOBEHHUSI W TMPEKpaIleHUs TOpPEHUs
(moskapa), o3HaKOMJIEHHE ¢ oOpasllaMy OKCHJIOB M OINMHCAHHE HUX CBOMCTB,
MoJIydYeHue, coOMpaHue, paclo3HaBaHUE W H3YUYEHUE CBOWCTB BOJOPOJIA
(ropenwue), B3ammojercTBue Bojopoaa ¢ okcugoMm menu (II) (Bo3zmokHO
UCIIOJIb30BAaHUE BHUJEOMATEpUATIOB), HaOMIOJACHUE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCeIOBaHNE OCOOEHHOCTEN pacTBOPEHHUS BEIIECTB
C  pa3IM4yHOM  pacTBOPUMOCTBIO,  IPUTOTOBJIEHHE  PAacTBOPOB C
ONPEAECICHHOU MacCOBOM JoJen PacTBOPEHHOI'O BEIIECTBA,
B3aUMOJICHCTBUE BOJIBI ¢ MeTajulaMu (HaTpUeM U KajblieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUAJIOB), OMNPEIEICHUE PpPACTBOPOB KHUCIOT
U 1IeoYe C TOMOULIbI0 HMHIUKATOpPOB, HCCIENIOBaHHE O0O0pa3IoB
HEOPTraHWYECKUX BEILECTB Pa3IUYHBIX KJIACCOB, HAOJIIOJEHHE W3MEHEHUS
OKpacKd WHJMKATOPOB B pacTBOpax KUCIOT M UIEJNOYell, H3y4YeHHe
B3aumoiericTBusi okcuaa meau (II) ¢ pacTBopoM cepHOI KHUCIOThI, KUCIOT
C MeTaJUlaMH, PEaKluil HeUTpalu3aluy, MOJIyYEHUEe HEPACTBOPUMBIX
OCHOBAHUI, BBITECHEHHE OJHOI0 MeTajjla JPYrMM M3 pacTBopa COJIH,
pelIEHUe SKCHEPUMEHTANBHBIX 3aJad Mo TeMe «BaxHeimme Kiacchl
HEOPraHUYECKUX COCIUHEHUIN




Ilepuonnueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKUX DIIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMOB. XUMHUYECKas! CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUU

3.1

HepBBIG ITOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMMYECKHUX DJJEeMEHTOB. lloHsTHe
0 TIpymnmnax CXOAHbIX JJICMCHTOB (HICJIO‘-IHBIG Hn MMCIOYHO3CMCIIbHBIC
MCTAJUIbI, TI'aJIOTCHBbI, HWHCPTHBLIC I‘aSBI). SHGMGHTLI, KOTOPBIC 06pa3ymT
aM(bOTepHI)Ie OKCHIbI U TUAPOKCUBI

3.2

Ilepnonmyeckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHUX DJIEMEHTOB
.M. MenneneeBa. KopoTkonepuogHas u JJIMHHONEPUOAHAS (POPMBI
Ilepnoguyeckoid cUCTEMBI XUMHUYECKUX 3yeMeHTOB J[[.M. Menneneesa.
IIepuonp! u rpymmbsl. @U3NYECKHUI CMBICIT MOPSIAKOBOTO HOMEPA, HOMEPOB
Ieproa U TPYIIIBI DIIEMEHTA
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Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB TMEpBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuomnueckoit  cucrembr .M.  MenaeneeBa.  XapakTepUCTHKA
XUMHYECKOTO 3JIEMEHTa IO €ro mnoJioxkeHuto B [lepromnueckoil cucreme
J.1. MenneneeBa
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3aKOHOMEPHOCTH M3MEHEHUs pPaJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIMYECKUX CBOWCTB IO I'pyNIaM M IEPUOJAM.
3nauenue Ilepuoamueckoro 3akoHa u Ilepuoguyeckoil  CHUCTEMBI
XUMHYECKUX 3JIEMEHTOB JJIsSI pa3BUTHs HAaykd U npaktuku. J[.1. Menaeneen
— YYEHBIU U TPaXKJaHUH

3.5

Xumuyeckasi cBs3b. KoBasieHTHast (TOJiipHAsi W HETOJSIPHAsi)  CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAas CBS3b

3.6

Crenenb OKHCJICHUAI. OXuCIMTENLHO-BOCCTAHOBUTEIILHBIC pCaKkuuu.
Hpoueccm OKHCJICHMS M BOCCTAHOBJICHUS. OKHCIIMTENN U BOCCTAHOBUTEIIN

3.7

XUMHUUYECKHIM HKCIIEPUMEHT: U3y4eHHE OOpas3IoB BEIIECTB METaIOB
Y HEMETAJUIOB, B3aUMOJICCTBUE TUAPOKCH/IA [IUHKA C PACTBOPAMU KUCJIOT
W 1IEJ0YeH, MNPOBEACHHE  OMNbITOB, WUIIOCTPUPYIOIIUX  [PUMEPHI
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX  peakiuii  (TopeHue,  peakiuu
Pa3JIoKEHUsI, COSTUHECHMUS )




9 KIIACC

IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa3oBaTe/IbHOM

NPOrpaMMbI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie TTpeIMETHBIC PE3yIbTAThl OCBOCHUS OCHOBHOM
00pa3oBaTeILHOM MPOTPAMMBI OCHOBHOTO O0IIIEro 00pa3oBaHHs

1

ITo Teme: ((BGHIGCTBO U XUMHUUYCCKasdA pCaKus

1.1

pAaCKpBIBATh CMBICI OCHOBHBIX XHMHYECKUX TOHATHUW: PACTBOP,
AIEKTPOJIUTBI, HEIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS AUCCOLMALNS,
peaKkIiud MOHHOTO OOMEHa, KaTaJau3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTuMble 51 HEOoOpaTUMBbIE peakiuu, OKHCJIUTEIBHO-
BOCCTAHOBUTEJBHBIC  PEAKIMHA, OKHUCIUTEIb, BOCCTAHOBUTEIID,
OKHCJICHHE ¢ BOCCTAHOBJICHHE, aJJIOTPOIUs, aM{OTEepPHOCTb,
XHMHYECKass CBI3b  (KOBAJICHTHAs, HOHHAs, MeTaJInuecKas),
KPHUCTAJIMYECKas PEIIeTKA, CIIIaBbl, CKOPOCTh XUMHUYECKOW peakIuu

1.2

WIUTIOCTPUPOBATL B3dWMMOCBA3b OCHOBHBIX XHMMHYCCKHUX MOHSITHI
U IIPUMCHATD 9THU IOHATHA IIPU OIIMCAHNH BCIICCTB U UX HpeBpaIHCHI/If/'I

1.3

COCTaBJISITb YPABHEHUS JJIEKTPOJIUTHUYECKOW JUCCOLMALUU KHUCIIOT,
LIEJIOYEN M COJICH, MOJIHBIE M COKPAILCHHBIE YPAaBHEHHs PEaKLHM
MOHHOTO OOMeHa

1.4

PACKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCca ITHX peaKiui

1.5

IPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUUYECKOU PEAKLUU

IIo Temam: «Hemeraruiel 1 uX coeauHeHUs» W «MeTaluibl U UX
COCJTUHEHUS

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CICITUPUICCKUE XUMUIECKUE
CBOMCTBA TPOCTBHIX M CJIOXKHBIX BEIIECTB, MOJTBEPXKIAsl OIHMCAHHEC
pUMEPAMH MOJIEKYJISIPHBIX U MIOHHBIX YPABHEHUI COOTBETCTBYIOIIUX
XAMUYECKUX PEAKINN

2.2

COCTaBJIATb YPABHCHUSA peaKuHﬁ, MOATBCPKAAOIIUX CYIIICCTBOBAHHNC
IeHETUYECKON CBSI3U MCKY BCHICCTBAMHU Pa3JIMYHBIX KJIAaCCOB
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IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBUSAX
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CJIEI0OBATH IpaBUJIaM MOJIL30BaAHUS XUMHWYECKOU MOCY 10U
U J1a00paTOpPHBIM 00OpPYJOBAaHUEM, a TaKXKe IMpaBHJIaM OOpareHus




C BEIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU 1O BBINOJHEHHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB MO TMOJYYEHHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa)

2.5

NPOBOJNUTH PEAKIMH, TOATBEPKIAIONINE KAaYSCTBCHHBI COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM IyTeM XJIOPHI-,
OpoMua-, woaua-, KapOoHaT-, ¢ocdar-, CuIMKar-, Ccyiabdar-,
THJIPOKCH]I-UOHBI, KATHOHBI aMMOHHS, WOHBI U3YYCHHBIX METaJLIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[1o Teme: «XUMHsI 1 OKPYXKAIOIIAS CPEIay

3.1

PACKpBIBaTh CMBICI OCHOBHBIX XUMu4yeckux nonsatuu: I1/1K Bemecrsa;
KOPpO3Hs METAJLIOB

3.2

MPUMEHSTh OCHOBHBIE OIIEpPAIlldd MBICIIUTEIIBHON JESITEIBHOCTH —
aHalu3 MW CHUHTE3, CpaBHEHHUE, O0O00OIIEeHHe, CUCTEMATH3alINIO,
BBISIBJICHHC TIPUYHUHHO-CIICJICTBEHHBIX CBS3EH — JIJIS1 U3yUEHUS CBOMCTB
BCIIECTB M XHUMHUYECKUX PEaKIUi; €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOICITUPOBAHUE, DKCIICPUMEHT
(peanbHBIN 1 MBICTICHHBIN )

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon

[TIpoBepsieMblil 3JIEMEHT COACPKAHUS

1

BemecTBo n xumunueckas peakuus. [loBropenne

1.1

Ilepnonnyeckuit 3akoH. [leproanueckas cucteMa XUMHYECKUX DJIEMEHTOB
.. MenneneeBa. CtpoeHue aTomMOB. 3aKOHOMEPHOCTH B W3MEHEHHH
CBOMCTB XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KU, KaJIbLU
U UX COCOMHEHUM B COOTBETCTBUH C IIOJIOKEHHEM DJIEMEHTOB
B [lepronueckoil CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUIbI XUMUYECKOUW CBSI3U. THUIBI KPUCTAILIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOU
pEeIIeTKH W BUJA XHUMHYECKOW cBsizu. Kiaccudukammss u HOMEHKIATypa
HEOPraHUYECKHUX BELIECTB (MEXKIyHAapOJAHAsl U TPUBHAJIbHAs). XUMUUYECKUE
CBOWMCTBA BEILIECTB, OTHOCSIIMUXCA K PAa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccudukanus XMMHYECKMX peakUMi MO pa3MyHbIM MpU3HAKaMm (110
YUCIy W COCTaBy YYacCTBYIOLIMX B PEaKIUU BEILIECTB, II0 TEIUIOBOMY
3¢ dexTy, 0 U3MEHEHUIO CTENEHEH OKHUCICHUS XMUMHYECKUX AJIEMEHTOB,
Mo 00paTUMOCTH, MO YYaCTUIO KaTallu3aTtopa). DK30- U IHIOTEPMHUUECKHUE




peaKuuu, TEPMOXUMHUYECKHE YpaBHEHUS. I [oHATHE O CKOPOCTH XUMUYECKOU
peakuuu

1.4

ITonsarue 06 O6paTI/IMI>IX )41 H€O6paTI/IMI)IX XUMHNYCCKHUX PCAKIIUAX. [TonsiTue
O TOMOI'CHHBIX H TICTCPOI'CHHBIX PCAKIHAX. IIonsaTHe 0 XHUMHYECKOM
PaBHOBCCHM. CDaKTOpLI, BJIMAIOONIMC HA CKOPOCTb XUMHYECKOMN pPCaKIun
" ITOJIOKCHUC XUMHNYCCKOI'O PABHOBCCHUA

1.5

OKHCIIUTEeTFHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMH, JJICKTPOHHBIN  OasiaHc
OKHCJIUTEIPHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHHE ypaBHEHUN
OKHCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEaKIUid C HCIIOJIb30BAaHUEM METO/Ia
AIEKTPOHHOIO OanaHca

1.6

Teopust ANEKTPOITUTUYECKOM JIACCOLNALIUY. DIIEKTPOJIUTHI
Y HE3JIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. ME€XaHU3M JIHUCCOIMAIIMU BELIECTB C
pPa3IMYHBIMHA BUJAMH XUMUYECKOH CBs3U. CTeneHb aucconuannu. CHIIbHbIE
U cja0ble JICKTPOJUTHI. Peakiiun mOHHOro oOMeHa. Y CIOBHUS MPOTEKaHUs
peakiuii HIOHHOrO OOMEHa, TOJIHBIC U COKpAallleHHbIE MOHHBIC ypaBHEHUS
peakumii. CBOMCTBa KUCJIOT, OCHOBAHUW W COJIEH B CBETE NPEACTABJICHUM
00 SIEKTPOIUTHYECKON aucconmanuu. KaduecTBeHHbIE peakIMy Ha HMOHBI.
[TonsiTre 0 ruapONIU3E COJIeH

1.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C MOJETSIMU KPUCTANTNIECKUX
pPEIIeTOK HEOPTraHMYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta
M anMasa), CJOXHBIX BEHIECTB (XJOpUAa HATpusi); HCCICIOBAHUE
3aBHCHMOCTH CKOPOCTH XMMHUYECKON peakluy OT BO3JACHCTBUS Pa3INIHBIX
(akTOpOB; HCCIENOBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB,
mporecca JUCCOLMAIMU  KHCJIOT, Ieioued u  cojied  (BO3MOXHO
UCIOJIb30BAHNE BUJIEOMATEPHAIIOB); pOBE/ICHNE OTIBITOB,
WUTIOCTPUPYIONINX TPU3HAKKM TPOTEKAHHUS PEaKIui HOHHOrO0 oOMeHa
(oOpazoBanue ocajaka, BBIACICHUE Tras3a, oOpa3oBaHUE BOJbI); OIMBITOB,
WUTIOCTPUPYIOIINX TTPUMEPHI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(ropeHue,  peakuuu  pa3NIOKEHHs, COCIUHEHHMs);  paclo3HaBaHUE
HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KaYECTBEHHBIX PEAKIM HA HOHBI
peIIeHNe SKCIEPUMEHTAIBHBIX 33729

Hemeramnsl u ux COCANHCHUA

2.1

OOmass xapakTtepucTuka rajgoreHoB. OCOOGHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHne u (u3NUecKHe CBOMCTBA
IPOCTBIX BEIIECTB — IaJION€HOB. XUMHUUYECKHUE CBOMCTBA HA MIPUMEPE XJI0pA
(B3auMoeiCTBHE C METAINIAMU, HEMETAaJJIaMU, IIEJI04aMHt ). XJI0POBOJIOPO/I.
ConsiHast KUCIOTa, XWMHYECKHE CBOWCTBA, MOJYy4Y€HUE, HPUMEHEHHE.
JleicTBue Xjopa U XJIOPOBOAOPOJA HAa OPraHM3M 4YelioBeKa. BaxHeumue
XJOPHUIBI U X HAXOXKJICHUE B IPUPOJIE




2.2

OO6mras xapakrepuctika 31eMeHToB VIA-rpynmnsl. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHblE CTENEeHH OKuciaeHus. CTpoeHue u (pU3NUYECKHUe
CBOMCTBA TMPOCTHIX BEHIECTB — KHUCIOPOJAa M CEphbl. AJIIOTPOIIHBIC
Moau(UKaMKM  KUCIOpoJa W cepbl. XHWMHUYECKHE CBOICTBA CEpBHI.
CepoBoniopoJi, cTpoeHue, (pusnueckue U Xumuueckue cBorcTBa. OKCHIIbI
Cepbl Kak MpEACTaBUTENN KHUCJIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢u3uueckre U XMMUYECKHUE CBOMCTBa (00IIMEe Kak MpeacTaBUTENs Kiacca
KUCIOT U crenupuyeckue). XUMUYECKUE PEaKIUH, JIekKalllue B OCHOBE
MPOMBINIJICHHOTO CIoco0a MOMy4YeHHus CepHOM kucnothbl. llpumenenue.
Comu cepHOW KHCIOTBHI, KauyeCTBEHHas peakius Ha CyJibdaT-HoH.
HaxoxneHue cepbl U ee COeIUHEHHUH B IpUpojie. XUMHUUECKOE 3arpsi3HEHUE
OKpY>KaroIlen cpeibl COEAMHEHUSMHU Cephl (KUCIOTHBIE 105K]IU, 3arpsI3HEHUE
BO3/lyXa U BOJJOEMOB), CIIOCOOBI €ro MpeI0TBPAILIECHUS
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OO6mas xapakTepuCTHKa 3JIEMEHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUs. A3OT, paclpoCTpaHEHUE
B mpupoje, (u3MUEeCKMe M XHMMHYECKue cBoicTBa. KpyroBopor azora
B Npuposie. AMMHAK, €ro (U3NUYECKUE U XUMUYECKHE CBOWCTBA, MOTYyUYECHUE
1 npumeHeHue. Coim aMMOHMSI, UX (U3NYECKUE U XUMHUYECKUE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUS. A30THasi KUCJIOTA,
ee TmojdydeHue, (QU3MYECKHME UM XUMHUYECKHEe CBoWcTBa (0OIMe Kak
MpEACTaBUTENS Kllacca KUCIOT U crneuuduueckue). Hcenonab3oBaHue
HUTPATOB U COJE€M aMMOHMS B KadeCTBE MUHEpaJbHBIX YA0OpEHUM.
XVWMHUYECKOE 3arpsi3HEHUE OKpYyXKaroled cpeapl COCIMHEHHSAMM a30Ta
(KUCTIOTHBIE NOXKIH, 3arPA3HEHUE BO3/LyXa, IOYBBI U BOJOEMOB)
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®ochop, amnmorpomHbie  Moaudukanuu  dochopa,  Dusmyeckue
u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u dochopnas kucnora,
¢usznyeckue M XUMHUYECKHE CBOICTBa, moyiydyeHue. lcnonb3oBaHue
¢docdaToB B kKauecTBE MUHEPAIBHBIX yI00pEHUI

2.5

O6mras xapaktepuctuka saemMeHToB [VA-rpynmel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakKTEpHbIC CTEINECHH OKHUCICHHS. YTJEpOJ, aUIOTPOIHBIE
MoauUKAIMK, PACTIPOCTPAHEHUE B MPUPOJE, (PU3NUECKUEe U XUMUUYECKUE
cBorictBa. ApjcopOums. Kpyropopor yriepoaa B mnpuponae. OKcuibl
yriiepoaa, ux (puznueckue U XMMUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIC
OpraHU3Mbl, TOJYyYCHHE W TPUMEHEHUE. OKOJOTUYECKUE MPOOIIEMBI,
CBs3aHHBIE ¢ okcuaoM yrieposa (IV); rumoresa rino0anbHOT0 MOTETICHUS
KJIMMaTa; TMapHUKOBBIA Hh@dexT. YrompHas KUCIOTa U €€ COJU, uX
dbu3uyeckre W XHMMHYECKHE CBOWMCTBA, TOJIydeHHE U MPUMEHEHHUE.
KauecTBennas peakuusi Ha kapOoHaT-uoHBI. Mcrnosib3oBaHWe KapOOHATOB
B OBITY, MEIUITMHE, MPOMBINIJIEHHOCTH U CEIThCKOM XO35HCTBE




2.6

IlepBoHayanbHbIE NOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COEAUHEHUSIX
yraepoaa (MeTaH, 3TaH, STWJIEH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCyCHas
kucnorta). Ux cocraB u xumudeckoe crpoeHue. [loHstre o Omomornyecku
BaXKHBIX BEILECTBAX: XHUpax, OelKax, yrieBoJax — M UX POJIU B KU3HU
yenoBeka. MarepualbHOe E€IMHCTBO OPTraHWYECKUX W HEOPTraHUYECKHX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusuueckue ¢ XHUMHYECKHE CBOWCTBA, IMOJy4YECHUE
U npuMeHeHue. CoequHEeHUsT KpeMHUs B npupoze. O0mue npencTaBieHus
00 oxcune kpemHus (IV) u kpemuueBoil kucnore. CHIIMKATBI, HUX
UCIIONIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH. Bakueiimume
CTpPOMTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpobmeMbl 0€30MacHOr0 HMCHOJB30BAHUS CTPOMTENIBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMHUYECKHUI SKCIIEPUMEHT: U3yueHHEe 00pa3IloB HEOPTaHUUYECKUX BEILIECTB,
CBOWCTB COJIIHOM KHCIJIOTBHI; MPOBEJICHHE KAaYE€CTBEHHBIX PpPEaKLIHi
Ha XJIOPUI-UOHBI W HAONIOJEHHWE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxkaroue (Qu3nueckue M XUMHUYECKHE CBOWCTBA TajOT€HOB W HUX
COEIMHEHU (BO3MOKHO UCIIOJIb30BAaHUE BHIEOMATEPHAIIOB); O3HAKOMJICHUE
¢ oOpa3uamMu XJOpUJ0B (TAJIOr€HUIOB); 03HAKOMIIEHHE C 00pa3laMu Cephl
U €€ COCAMHEHUSMHU (BO3MOXKHO HCIOJB30BaHUE BHUICOMATEPHAIIOB);
HaOIOJIeHHEe  mpoliecca  OOyINIMBaHUS — caxapa  IMOJ  JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOThI; M3YUYCHUE XUMHYECKUX CBOWCTB
pa30aBIEeHHON CEpHOM KHUCIOTHI, MPOBEJIEHWE KAuEeCTBEHHOW pPeakiuu
Ha CyJb(}aT-uoH U HaAOJIIOICHHE MTPU3HAKA €€ MPOTEKAaHUs; O3HAKOMJICHUE
¢ (husmyeckuMu CBOMCTBaMU a3ota, pocdopa u ux coeAMHEHUH (BO3ZMOKHO
UCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), oOpasliaMu a30THBIX U (HOCHOPHBIX
ynoOpeHuii; nmojaydyeHue, cooupanue, pacrno3HaBaHue U U3y4YCHUE CBOMCTB
aMMHaKa; IpoBeICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMoHHUs U docdart-
MOH W U3YYCHHME TMPU3HAKOB UX MPOTEKaHUs, B3aUMOJICUCTBUE
KOHIEHTPUPOBAHHOM  a30THOM  KHCIOTBI €  MeAbl0  (BO3MOXKHO
HCIIOJIb30BaHME BHUJIEOMATEPHUAIIOB); W3YUYECHHE MOJIENIEd KPUCTATITMYECKUX
pemieTok anMmasa, rpadura, ¢yiiepeHa; O3HAKOMJIEHHE C MPOLEccOM
afcopOIIMM  pPAacTBOPEHHBIX  BEMIECTB  AKTUBUPOBAHHBIM  YTJIEM
U YCTPOHCTBOM IPOTHUBOrasa; IMOJy4YeHHE, COOUpAaHHE, paCllO3HABaHHUE
Y U3yYECHHUE CBOMCTB YIJICKHUCIIOTO Ta3a; MPOBEACHNE KAUeCTBEHHBIX PEAKIIUMA
Ha KapOOHAT- M CUJUKAT-UOHBI W M3YyYCHHE IMPU3HAKOB WX MPOTEKAHUS,
O3HAaKOMJICHUE C NPOAYKIMEN CUIMKATHOM MNPOMBILIJICHHOCTH; PEIIEHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMme «BakHeilne HeMeTalibl U HX
COCTMHEHUS

MeTaibl U UX COCANHCHUA




3.1

OO6mrast xapakTepUCTHKA XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnoJioxkeHus B llepuoandeckoil cucTeMe XUMHUUYECKUX DJIEMEHTOB
J.W. Mengeneesa u  cTpoeHust atomoB. (CTpoeHHE  METaJJIOB.
Merannuyeckasi CBsS3b U METAUIMYECKAs KPUCTAUIMUECKas pEeIIeTKa.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSKEHHUI METAJIOB

3.2

duznueckre W XUMHYECKHE CBOMcTBa MeTamuioB. OOmme crnocoobl
Moy4YeHus: MeTaJyIoB. [loHATHE 0O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI
3alUTHI UX OT Koppo3uu. CiiaBbl (CTallb, YyT'YH, AIOPATIOMUHUHN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH
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[lenounbie MeTaJIBL: MOJ0XeHUE B [lepuoauyueckoil cucreMe XuMUIeCKUuX
snemeHToB J[.M. MeHaeneeBa; CTpo€HME HX aTOMOB; HAXOXJICHUE
B npupojae. dusznueckue U XUMHUUYECKUE CBOWCTBA (Ha MpUMEpEe HATpUs
u kanust). OKCUIBI U TUAPOKCHUIBI HATPpUS U Kauusl. [[ppuMeHeHue 1menoYHbIxX
METAJUIOB M UX COCTUHECHUU
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[[lenouyno3eMebHbIE METaJUIbl MarHuid W KaJbLIMA:  IOJOXKEHHUE B
[lepuonnueckon cucreme xumudyeckux osiemeHToB J[[.M. Mennaeneena;
CTPOEHHE WX aTOMOB; HAXOXJICHUE B Npupoae. PU3NUECKUE U XUMUYECKUE
CBOMCTBA MarHMsl M KaJbIlisg. BakHeWmmme coenuHEHUs Kaabliusa (OKCHI,
TUAPOKCHU]I, COJN). JKeCTKOCTh BOBI U CTIOCOOBI €€ YCTPaHCHUS

3.5

AmomuHui: nosiokeHne B llepmogudeckol cHCTEME XMMHUYECKUX
aneMmeHTOB /.M. MenneneeBa; CcTpoeHUE aTOMa; HAXOXIACHUE B IPUPOJE.
duznyueckre U XMMHUYECKHUE CBOWCTBA aIFOMUHUSA. AM(OTEpHBIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS

3.6

Keneszo: nonmoxenue B lleppoanyeckon CUCTEME XMMHYECKUX BJIEMEHTOB
J.1. Menzaeneesa; cTpoeHUE aToOMa; HaXOXKJICHHUE B npupoae. Pusnyeckue
U XUMUYECKHEe CBOMCTBa kene3a. OKCUabl, THAPOKCUIBI U comn xernesa (1)
u xxene3a (III), ux cocras, cBOMCTBA U MOIyYCHHUE

3.7

XUMUYECKUM DKCIIEPUMEHT: O3HAKOMJICHHME C o0paslaMud MeEeTalJIoB
U CIUIaBOB, WX (DH3NYCCKUMH CBOHMCTBAMHM; U3yUCHHE PE3yJIbTaTOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJICUCTBHS OKCHJIA KajbllUsd ¥ HATpUs C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBOWMCTB KECTKOW BOJIBI;
mpoiiecca TOPEHUs Keje3a B KHUCIOpoJe (BO3MOXKHO WCIIOIh30BaHUE
BHJICOMATEPHAIIOB); TPHU3HAKOB MPOTEKAHWS KA4YEeCTBEHHBIX PEAKIUN Ha
WOHBI (MarHus, Kajablvs, allOMUHMS, IUHKA, xene3a (II) m xenesza (III),
menu (II); HaOGmroneHne W ommcaHUE MPOIECCOB OKPAITWBAHUS TIJIAMEHU
MOHAMU HATpUs, Kalusg ¢ Kaiublusg (BO3MOXKHO WCITOJIb30BAHUE




BUJIEOMATEPUAIIOB); HCCIeAoBaHMEe aM(OTEPHBIX CBOWCTB THUIIPOKCHUIA
ATIOMUHUS Y THAPOKCHAA IMHKA;, PEUIEHHWE ASKCIEPUMEHTAJbHBIX 3a7a4
1o Teme «BaxkHelime MeTaibl ¥ KX COCTUHEHUS

XuMus 1 OKpy’Karonas cpena

4.1

Hoseie maTepuaiisl u TexHonoruu. Bemectsa u Marepuansl B IOBCEIHEBHOU
YKA3HU YeJIOBEKa. XUMHUS U 3I0pOBbe. be3ornacHoe ucroab30BaHUE BEIIECTB
Y XMMHYECKUX peakiuii B ObITy. [lepBast moMOIb TPU XUMUUYECKUX 0KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI  3KOJIOTMYECKOW TIpaMOTHOCTH. XHMHMYECKOE  3arps3HEHUE
okpyxaromen cpeasl [[JIK. Ponb XxuMuum B pelIEHUM SKOJIOTHYECKHUX
npo6sieM. [IprpoHble ICTOYHUKH YTIEBOJOPOAOB (YroJib, IPUPOAHBIH T'a3,
He(Tb), MIPOIYKTHI KX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIEHHOCTH

43

XVWMHYECKHI HKCIIEPUMEHT: H3Yy4YEHUE OOpa3loB MaTepHaIOB (CTEKJIO,
CIUIaBbl METAJJIOB, OJUMEPHBIE MaTEPUAIIbI)




MEPEYEHDb (KOJIUP®PUKATOP) MNPOBEPSIEMBIX TPEBOBAHUM

K PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

U DJIEMEHTOB COJIEPKAHUS IO XUMHUU

Jlj1 mpoBeIeHUS] OCHOBHOTO T'OCYAaPCTBEHHOTO AK3aMeHa 1o xumui (aanee — OI'D
M0 XHMMHH) HCIIOJNB3YETCS TMepedYeHb (KOAMU(pUKATOp) TMPOBEPSIEMbIX TpeOOBaHUMN
K pe3yJibTaTaM OCBOEHMsI OCHOBHOHM 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOTO OOIIEro
o0pa30BaHMsI U AIIEMEHTOB COAECPKAHMUSL.

IIposepsiembie Ha OI'D no xumuu TpeOGOBAHNS K Pe3yJIbTaTaM OCBOCHHUSA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHMsI

Kog
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBAaHUS K IIPEAMETHBIM pe3yJIbTaTaM 0a30BOT0
YPOBHSI OCBOCHHUSI OCHOBHOM 00pa30BaTEIIBHON ITPOTrPaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe OI'OC

1

IIpencrasienue:

1.1

O II03HABAE€MOCTU SIBJICHUM IIpUupoaAbl, ITIOHHMMAHHC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH Kak o0JacTn COBPEMCHHOI'O
CCTCCTBO3HAHM, KOMIIOHCHTA 06meﬁ KYJIBTYPBI U HpaKTHHGCKOﬁ
ACATCIIBHOCTU YCJIOBCKA B YCIOBHAX COBPEMCHHOI'O O6H.[CCTB3,;
IIOHUMAaHHUC MCCTa XUMHHU CPCIU APYIHX CCTCCTBCHHLIX HAYK

1.2

O HAy4YHbIX METOJIaXx IO3HAHMS, B TOM YHCIE SKCIEPUMEHTAIbHBIX
U TEOPETUYECKUX METOJax MCCIEI0BaHNs BEIIECTB M H3yYEHHUS
XUMHUYECKUX  peakUui; yMEHUE UCIIOJIB30BaTh  MOJEIHU
JUTs1 OOBSICHEHUSI CTPOCHHUSI ATOMOB M MOJIEKYJI

1.3

0 chepax npodeccuoHaTLHON JEATENBHOCTU, CBSI3AHHBIX C XUMHEH
U COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
XUMHUYECKOM HAyKH, YTO IO3BOJUT OOYYaroUIMMCS paccMaTpHUBaTh
XUMHUIO KaK cpepy cBoer OynyIieit mpopecCuoHaIbHON AeSITEIbHOCTH
U cliefaTh OCO3HAHHBIM BBHIOOP XMMHHM KakK MPOQPHIBHOTO MpeaMeTa
P TIEPEX0/JI€ Ha YPOBEHb CPETHEr0 O0IIEro 00pa3oBaHUs

Brnagenune cucreMor XMMUYECKHX 3HAHUM U yMEHHUE NPUMEHSTH
CHUCTEMY XMMHUUYECKHUX 3HAHUH, KOTOpasi BKJIKOYAET:

2.1

Ba)KHEHUIIIE XHUMUYECKHUE TIOHATHS. XHUMHYCCKHH DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOIHAS
U HEOJHOPOJHAs CMECh, OTHOCUTEJIbHBIE aTOMHAsi U MOJEKYJsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00beM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb (CpemHsis), XMMHUYECKas




peakuusi, peakuUu COEIUHEHMs, PEaKLUU pa3jOkKEHUs, pPEeaKkUHUu
3aMEIICHUsI, peakiuu OOMeHa, TeIioBOW A(PQeKT peaknuu, 3K30-
Y SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MACCOBASI AOJSI XUMUYECKOTO
3JIEMEHTA B COEAMHEHNH, MAacCOBas J0JIS U IPOLIEHTHAs! KOHIEHTpaLUs
BEILIECTBA B pacTBOpE, SAApO aToMa, JJIEKTPOHHBIM CIIOW aToMa,
aTOMHasi OpOUTalIb, paluyC aTOMa, BaJIECHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMHUYECKass  CBSI3b,  DJIEKTPOOTPHUILATENBHOCTh,  MOJIAPHAS H
HEMOJISIpHAss KOBAJIEHTHAsl CBS3b, WOHHAs CBs3b, METaJUIMUECKas
CBS13b, KpUCTAJTIMYECKASI pelIeTKa (aATOMHAas, MOHHAs, METAJUIMYECKas,
MOJIEKYJIIpHAsi), UOH, KaTUOH, aHWOH, JJIEKTPOJIUT U HE3JIEKTPOJIUT,
AIIEKTPOJIMTUYECKAs] JUCCOLMAIMsS, pPEaKIM HOHHOTO OOMEHa,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakuuy, OKHUCIIUTEINb
U BOCCTAaHOBHUTEINIb, OKHCIEHUE M BOCCTAHOBJIEHUE, JIJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTUMblE W HEOOpAaTUMBbIE pEaKluu,
CKOPOCTh XMMHYECKOM peakuuu, karaimszarop, IIJAK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIararolre 3aKOHbI XHMHH: 3aKOH COXPaHECHUS MaccChl,
nepuoguueckun 3akoH J[.M. MeHngeneeBa, 3aKOH IIOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaapo

23

TEOPUH  XHUMHH: ATOMHO-MOJIEKYJISIPHAS TEOpUs,  TEOpUs
AIEKTPOJIMTUYECKON JUCCOLMALINN

Brnaaenue ocHOBaMy XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

yMEHHUE MPAaBUIILHO MCIIOIH30BaTh U3YUCHHBIC BEIECTBA M MaTCPHAITBI
(B TOM 4HClIe MHHEpaJIbHBIE YIAOOpPEHHS, METAIbl W CIUIABBI,
MPOIYKTHI TEPepabOTKA TPHUPOJHBIX HCTOYHHKOB YTIIEBOJIOPOIOB
(yrms, mpupogHoro ra3a, HeTH) B OBITYy, CEIBCKOM XO3SMCTBE,
Ha MTPOU3BOCTBE W MOHUMAHNE 3HAYCHUS KUPOB, OCIIKOB, YTIIEBOIOB
JUTSL OpraHu3Ma YeJIOBEKa; YMEHHE MPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMHYECKUX IMPOIECCOB HA OPTraHM3M YEJIOBEKAa U OKPYKAIOIIYIO

NPUPOIHYIO Cpety

3.2

yMEHHE UHTETPUPOBaTh XUMHUUECKHE 3HAHUS CO 3HAHUSIMH APYTUX
y4eOHBIX MPEIMETOB
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HaJIM4KE OMbITa PabOThl C PA3IMYHBIMU MCTOYHUKAMU MH(POpPMaLIUU
N0 XMMUU (HaydyHass U HAay4YHO-TIOMYJISIpHAs JUTEparypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)
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YMCHHC 0OBEKTUBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BfHOICCTBAX, HX
MNpEBpaAlICHUAX u IMPaKTHYCCKOM IMPUMCHCHUHU u YMCHHC
HCIIOJBb30BaTh €€ AJIs1 pCIICHUA y‘{€6HO-HO3HaBaT€JIBHBIX 3agad




Bianenne OCHOBaMM MOHSATHUHHOIO amnmapata ¥ CHMBOJIMYECKOIO
S3bIKA XUMUHU JJISI COCTaBJICHUS (POPMYJT HEOPTaHUYECKUX BEIIECTB,
YPaBHEHHM  XUMHYECKMX  PEaKUWil; OCHOBAMHU  XUMHUYECKOHU
HomeHkJIaTypbl (IUPAC u TpuBuanbHOIA)

5 YMeHne oOBSICHATH CBA3b MOJIOKEHUS dneMeHTa B lleproguyeckoi
CUCTEME C YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsij sjapa, oOIiee 4Yucio
AJIIEKTPOHOB), PACHPEJEICHUEM JIIEKTPOHOB [0 HHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MNEPHUOJIOB, KAIHS U KAJIbIIHS

6 [IpeacraBneHne 0 NEPUOIUIYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIIEMEHTOB (paauyc aToma, 3JIEKTPOOTPULIATENBHOCTh), MPOCTHIX U
CJIOKHBIX BEILIECTB OT MOJIOKEHUs d3JeMeHToB B Ilepuoanyeckoii
cucteme (B MaJIbIX IEPUOJIAX U TVIABHBIX MOATPYMIAX) U JIEKTPOHHOTO
CTPOEHHMS aTOMa

7 YMeHue kiaccuuuupoBarh:

7.1 XUMHYECKHUE IIIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKITUN

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XMMUYECKHX AJIEMEHTOB, 3apsl
MOHA

8.2 BAJ XHMHMYECKOW CBSI3MW W TUN KPUCTAUIMYECKOM CTPYKTYpHI
B COCJTMHEHMSIX

8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHMI)

8.4 OKHUCIIUTEIb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBath PU3NUECKHUE U XUMUYECKHE CBOMCTRA!

9.1 MPOCTBIX BeEmeCTB (KHUCIOPOJ, O30H, BOAOponA, Tpadwurt, ammas,
KpemHu#, azor, docdop, cepa, XJOp, HATpUW, Kaaud, MarHWi,
KaJIBITUH, aTFOMUHUH, JKEJI€30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHUCIE HMX BOJHBIX pPacTBOPOB (BOja,

aMMHaK, XJOpPOBOJOPOJ, CEPOBOAOPOJ, OKCHIbI M THUIPOKCHUIBI
meramwioB [ — IIA rpynn, amomunus, menu (II), nunka, sxenesa
(IT u III), oxcunst yrepona (Il u IV), kpemuuns (IV), azota u pochopa
(IIT u V), cepst (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THasi,
dbochopHas, yrojibHas, KpEMHHEBast KUCIOTA U UX COJIH)
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IPOTHO3UPOBaTh M XapakTepU30BaTb  CBOKCTBA  BEILECTB
B 3aBHCHUMOCTH OT MX COCTaBa M CTPOCHHs, TPUMEHEHHUE BEILECTB
B 3aBUCUMOCTH OT HX CBOMCTB, BO3MOXHOCTb HPOTEKAHHS
XMMHYECKUX MPEBPAILEHUHN B Pa3JIMYHBIX YCIOBUAX

10 YMeHue COCTaBIATh MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUSI pEaKIUM,
B TOM YUCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN
10.3 WUTIOCTPUPYIOIINX ~XUMHYECKME CBOWMCTBA M3YYCHHBIX KJIACCOB
(Tpyrmi) HEOpraHUYECKUX BEUIECTB
10.4 MOATBEPKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK /1y HUMU
11 YMeHune BIUUCTATh (IPOBOAUTH PACUETHI):
11.1 OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEUIECTB,
MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00beM ra3oB
11.4 [0 YPaBHEHHSIM XHUMHUYECKUX PEaKUMM M HAXOAUThb KOJIUYECTBO
BEIECTBa, 00bEM U MACCy PEareHTOB WM MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH  METOJaMH  HAay4YHOro TO3HaHus (HaOMIO/CHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNE) MPU U3YUYEHUH BELIECTB
U XUMHUYECKUX SIBIEHUH; yMeHue chopMyiIupoBaTh MpodiIeMy
U TIPEJUIOKUTH MMYTH €€ PEIICHUS
12.2 O0e3omacHOM pabOThl ¢ XMMUYECKMMHU  BEIIECTBAMHU, XUMHUYECKOM
MOCYI0M U TaOOpaTOPHBIM 000PYy10BaHUEM
12.3 npaBuIaMu 0€3011aCHOTO OOPAIeHUS C BEMIECTBAMU, UCIIOH3YEMbIMH
B MOBCEHEBHOMN JKU3HU, PABUJIaMU MOBEICHUS B IEISIX COCPEIKCHUS
3I0POBbSl U OKPYXKAroleHd MPUPOAHOM Cpelbl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JEHCTBUSI HA >KUBBIE OPraHU3MBbI OIPEAEICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHUS U TIPEAOTBPAIICHUS UX BPEIHOTO
BO31CHUCTBUA
13 Hanvuue npakTUYeCKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS

CICAYIOMUX XUMHYCCKHUX SKCIICPUMCHTOB!




13.1

HN3Y4YCHHUC U OIIMCAHUC (1)I/I3I/I‘{CCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUEC
C CI)I/I3I/I‘-IGCKI/IMI/I )51 XUMHWYCCKHUMHU SABJICHUSAMU, OIIBITHI,
WIITIOCTPUPYIOIIHNC IIPU3HAKHU ITPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ

13.2

HN3YYCHUC cIoco6oB Pa3aCIICHUA cMmecen

13.3

MOJy4YEHUE KUCI0PO/Ia U U3YUEHHE €r0 CBOMCTB; MOJIyYCHUE BOJAOPOa
M U3YUYCHHE €r0 CBOMCTB; MOJYYEHUE YTICKUCIIOrO ra3a U U3yYEHUE
€ro CBOMCTB; IMOJIyYEHHE aMMHAKa U U3yUYEHUE €TI0 CBOWCTB

13.4

IIPUTOTOBJICHHUC PaCTBOPOB C onpeneneHHoﬁ MacCOBOM I[OJICﬁ
PaCTBOPCHHOI'O BCUICCTBA

13.5

NpUMEHEHUE  WHIUKATOPOB  (Jlakmyca, METHJIOpaHKa
u (denondranenHa) s ONPENEIICHUs] XapaKTepa Cpelibl B pacTBOpax
KHUCIIOT U IIeJIouei

13.6

HCCJIEJOBAHUE W OINMCAHUE CBOWCTB HEOPraHUYECKHUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; U3YUYECHHUE B3AUMOJECHCTBHS KUCJIOT C METAJNIAMM,
OKCHJAaMHU  METaJUIOB, pPAacTBOPUMBIMU U  HEPACTBOPUMBIMU
OCHOBaHMSIMHU, COJISIMH; TIOJIyYCHUE HEPACTBOPUMBIX OCHOBaHWMU;
BBITECHEHHE OJIHOTO Me€Tajula JPYrMM M3 pacTBOpa  COJIH;
uccieoBaHue  aM(POTEPHBIX CBOMCTB THJPOKCHJIOB  ATIOMHHUS
U IIMHKA

13.7

pEIICHUE YKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM: « OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHCHUI; «DNEKTPOTUTHYECKAS
aucconuanusay; «BaxkHelmue HeMETamabl M HMX COCAMHCHUS,
«BaxHelnme MeTanIbl 1 UX COSIUHECHU

13.8

XUMUYECKAE  OKCIEPUMEHTHI,  WUTFOCTPHPYIONIHE  MPU3HAKU
MPOTEKaHUSI PEaKIWid HOHHOTO OOMEHAa; Ka4eCTBEHHBIC pPEaKITuU
Ha MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX MOHBI: XJIOPHUA-, OpOMUS-,
woaua-, cyiubdar-, ¢docdar-, KapOoOHAT-, CHUIUKAT-aHUOHHBI,
THIPOKCHI-MOHBI, KATHOHBI aMMOHHMS, MarHusl, KaJabIUs, aTFOMUAHUS,
kenesa (2+) u xenesa (3+), meau (2+), nuHKA
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YwMmenue:

14.1

MPEACTABIATh PE3YyJbTaThl OKCIEpPUMEHTa B (opMe BBIBOIOB,
JIOKA3aTeNbCTB, TpadUKOB U TAOMUIl W BBHISBISATH DMITUPUUECKHUE
3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBATh CBSA3H MEXAY peajbHO HAOII0JaeMbIMU XUMHYECKUMU
SIBJICHUSIMU U TIPOLIECCaMU, POUCXOAAIIUMHU B MAKPO- U MUKPOMUDPE,
OOBSICHATH MPUYMHBI MHOTO00pa3s BELIECTB




Hepequb IJIEMECHTOB COACPKAHUA, IPOBEPACMBIX HA OCHOBHOM IoCyaAapCTBCHHOM
IK3aMEHE 110 XUMHUH

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHUS

1

HepBOHa‘-IaJ'IBHBIC XUMHWYCCKHUEC ITIOHATHA

1.1

Yucteie BeniecTBa U cMecu. CriocoObl pa3ieseHus cMeceit

1.2

ATOMBI M MOJICKY/JIBI. Xumuaeckne 35eMeHThl. CHMBOJIBI XMMHUYECKHX
OJICMCHTOB. HpOCTBIG H CJIOXXHBIC BCIICCTBA.

1.3

Xumuueckas ¢opmyia. BaaeHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.
CreneHp OKUCIICHUS

1.4

3aKOH MOCTOSHCTBAa cocTaBa BenlecTB. OTHOCHUTEIbHAsA aTOMHas Macca.
OTHOCHUTENbHAA MOJICKYJIAApHAsA Macca. MaccoBasg 1015 XHMHYECKOI'O
OJICMCHTA B COCANHCHHNUN

1.5

KonuuectBo BemecTtBa. Mosbs. MossipHas macca. MossipHbIil 00beM ra3oB.
B3anMocBs3p KOJIMUECTBA, MAaCChl M YMCIIA CTPYKTYPHBIX €MHUIL BEIIECTBA

1.6

Pu3n4eCcKue U XUMUYECKHUE SIBICHUs. XUMUYECKask peaklys U €€ IPU3HAKU.
3aKOH COXPAHEHUS MACCHI BEMIECTB. XUMHUYECKHE YPABHEHUS

Ilepnonnueckuit 3akoH U Ileprnonnueckas cucrema XMUMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. [leproanueckas cucremMa XMMHYECKUX 3JIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynnbl. GU3N4eCKUil CMBICI TOPSAAKOBOTO
HOMEpa, HOMEPOB NEPUOIA U IPYIIIBI DJIEMEHTA

2.2

Crpoenue atomoB. CocTaB aTOMHBIX siiep. MI30Tonbl. DnekTponbsl. CTpoeHUE
AJEKTPOHHBIX 000JI0YeK aTOMOB MeEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepnonnueckon cucremsl .M. MenneneeBa

23

3aKOHOMepHOCTI/I B U3MEHECHMHU CBOMCTB XHMHUYECKHX DJIEMECHTOB IICPBBIX
TPpECX IIepruoa0s, KaJius, KaJlbIus (pamxlyca aTOMOB,
QJICKTPOOTPULATCIbHOCTH, MCTAJNIMYCCKUX U HECMCTAJINIMICCKUX CBOfICTB) "
nux COCI[I/IHGHI/Iﬁ B COOTBCTCTBHHU C IIOJOXCHHMCM DJOJICMCHTOB B
HCpHOI{H‘-IGCI(Oﬁ CUCTCMC U CTPOCHHUCM HNX aTOMOB

CtpoeHue BelecTBa

3.1

Xumudeckass cBsi3b. KoBajeHTHass (MOJsipHasT W HEMOJISIpHAs]) CBSI3b.
DJIEKTPOOTPULIATEIIBHOCTh ~ XUMHUYECKUX JJIEMEHTOB. HOHHas  CBs3b.
Meramnunyeckas CBs3b
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Tunsl KPUCTATINIMYCCKHUX PCHICTOK (aTOMHaSI, HOHHAa, MCT&HHH‘IﬁCKa}I),
3aBUCHUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHH‘ICCKOﬁ PCUICTKU U BUJA
XUMHYECKOM CBSI3HU

Baxueimme npeacTtaBuTen HEOPraHUYECKUX BemecTB. Hemeramibl u ux
coequHeHNA. MeTajuibl U UX COeIUHEHUS

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX COCIUHEHUHN: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC)
¥ HecosieoOpa3ylolre; OCHOBaHUH (IIEJI0YH U HEPACTBOPUMBIC OCHOBAHUS),
KUCIOT (KUCIOpOACOAepX alue ¢ OECKUCIOPOJHbIC, OIHOOCHOBHBIC
¥ MHOT'OOCHOBHBIE); COJIeH (CPeTHUX U KUCIIBIX)

4.2

OU3NYECKHE U XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, ¢pocdopa, yriaepoia, KpeMHUs

43

du3nvecKre 1 XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HaTpus,  KaJius, MarHus W Kajblus,  aJllOMUHUS,  JKejesa.
DNEKTPOXUMHUUECKUH PsJl HATPSHKEHU METAILIIOB

4.4

Om3nueckne W XUMHUYECKHE CBOMCTBa  BOJOPOJHBIX  COCITUHCHHIA
HEMETAJIIOB: XJIOPOBOIOPO/IA, CEPOBOIOPOIa, AMMHUAKA

4.5

®uznyeckre U XUMHYECKHE CBOMCTBA OKCUI0B HeMeTauioB: cepol (IV, VI),
azora (II, 1V, V), dochopa (IlI, V), yrmepona (II, IV), xpemuus (IV).
[TosryueHne OKCHI0B HEMETAIOB

4.6

XUMHUYECKHUE CBOMCTBA OKCHIOB: MeTailioB IA — IIIA rpynm, uuHka, Meau
(IT) u xenesa (11, III). [Tomy4yeHne OKCHIOB METAIIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHUM U  aM(OTEpPHBIX THAPOKCHUIOB
(Ha mpuMepe TUIPOKCUAOB aJIOMHUHHMS, XKene3a, LuHKa). I[lomyudenue
OCHOBAaHUI M aM(POTEPHBIX THAPOKCHUIOB

4.8

O6mue XUMHYECKUE CBOMCTBa KHCJIOT: XJIOPOBOAOPOIHOM,
CEPOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOH, (hochopHOIA, KPEMHUEBOH,
yroapHOM. OcoOble XMMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpPHOM
1 Q30THOM KuUCIOT. [Tlonydyenne Kucior

4.9

OO0mue XuMHUYEeCKHUE CBOMCTBA cpeiHuX cotied. [lomydenue coneit

4.10

[Tonyuyenue, cobupanue, pacro3HaBaHHE BOJIOPOJa, KHCIOpOAa, aMMHaKa,
YTIIEKUCIIOTO Ta3a B JIAOOPaTOPHUH

4.11

[Tonyuyenne amMmmmuaka, CEpHOM M a30THOW KHUCIJIOT B IPOMBIILICHHOCTH.
O61ue cnocoObl MOTyYeHHs] METANIOB

4.12

I'eneTnueckas cBSI3b MCXKOY KiIaCCaMHU HCOPraHNYCCKHUX COGI[I/IHGHI/Iﬁ

XUMHUYECKHUE PEAKIIUN




5.1

Knaccudukanus XMMHUYECKMX peaKIMil MO pa3MyHbIM MpPU3HAKAM: TIO
YUCIYy W COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s dexTy, Mo N3BMEHEHHIO CTENIEHEH OKUCIICHHS] XUMUYECKUX 3JIEMEHTOB
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TeroBoit >PheKT XUMUYECKON peaklii, TEPMOXUMUYECKUE YPABHEHHUS.
DK30- ¥ 3HIOTEPMUYECKHE PEAKIIHU. TEepMOXUMHUYECKUE YPABHEHHUS

53

OKMCIUTEILHO-BOCCTAHOBUTEILHBIC PCaKIN. Oxucaurenu
u BOCCTAHOBHUTCIIN. HpOHGCCBI OKHCJICHUA n BOCCTAaHOBJICHUS.
SHCKTPOHHLIfI 0ajaHC OKHMCIUTEIHLHO-BOCCTAHOBUTEIHLHOM pPCaKnu

54

Teopuss  IACKTpONMMTHYECKOW  aucconmanuud.  KaTHOHBI,  aHUOHBI.
OJNEKTPOJIUTBl U HEINEKTPONuThl. CHUIIbHBIE W CJa0ble 3JIEKTPOJIUTHI.
CrerneHb auccoLMaN

5.5

PeaKI_[I/II/I MOHHOT'0 0OMeHa. Y CJIOBHUSA IIPOTCKAHUA peaKuHﬁ HOHHOI'O O6MeHa,
ITOJIHBIC K COKPAIICHHBIC NOHHBLIC YPABHCHHA pCaKHI/Iﬁ

XHUMUS ¥ OKpYyKaronas cpeaa

6.1

BemecTtBa u marepuansl B MOBCEJHEBHOW XM3HHU 4eloBeKa. besomachHoe
HCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKUX pEaKlHil B 1abopaTopuu U OBITY.
IIepBas moOMOIb IPU XUMUYECKUX 0KOTaX U OTPABIICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHWE OKpYyXarolehd cpeapl (KUCIOTHBIE IO,
3arps3HEHUE TTOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHUS
[Ipenenbuas npomyctumas kouueHtparusi BemectB (I1JK). Pons xumuun
B PEIICHUU JKOJIOTHYECKUX MpoOJieM. YcuiaeHue nmapHUKoBoro 3ddekra,
pa3pylIeHHe 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN
B OBITY, MEUIIHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [IpuMenenue
METaJUIOB U CIUIaBOB (CTadb, YyTryH, AIOpPATOMUHUNA, OpoH3a) B OBITY
YW TPOMBIIUIEHHOCTH HMX coeauHeHuil. [loHsTHEe O KOppOo3uHh METaIOB,
OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4

[IpupoaHbie UCTOYHUKH YTIEBOAOPOAOB (Yyrojb, MPUPOIHBIA Ta3, HEPTH),
MPOIYKTHI X TIepepadoTKu (OCH3WH), KX POJIb B OBITY M MPOMBIIIJICHHOCTH

6.5

[lepBoHauaIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSIX
yriaepoja (MeTaH, 3TaH, THIEH, alleTUJICH, TaHOJI, IJIMIEPUH, YKCyCHas
kucnota). [lonarue o 6GMONOrHMUECKH Ba)KHBIX BEIIECTBAX: jKMpax, Oeikax,
yTieBOAaxX — M UX POJIU B KU3HU YEJIOBEKa

PacueTsr:

7.1

o opmysiaM XUMHUYECKUX COCTMHECHUN

7.2

Macchl (MacCOBOM) 107 paCTBOPEHHOTO BELIECTBA B PaCTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUAM
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