


INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1o XMMHH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
porpaMmMbl OCHOBHOTO o011ero o0pasoBanus, npeactaBieHHbix B @I'OC 00O, a
Takk€ Ha OCHOBe (enepaibHOM pabouell MporpaMmbl BOCHUTAHUS U C YYETOM
KOHIEMNIIMM TPENnoJiaBaHusl ydeOHOro mpeameTa «XuMus» B 00pa30oBaTeIbHBIX
oprannsauusax Poccuiickon denepannn.

[Iporpamma 1o xumMuM Aa€T MNPEACTaBICHUE O LENSAX, OOLIel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHs 00yJarOUUXCsl CPpeACTBAMU YUeOHOro IIpeIMeTa,
yCTaHaBIMBAET 00s3aTelIbHOE MPEIMETHOE  COJAEpXKaHUEe, IpeaycMaTpUBaeT
pacnpeleneHue ero Io KijlaccaM M CTPYKTYpUPOBaHUE IO pas3feliaM U TeMam
OporpaMMbl MO  XUMHUH, ONPEIEISeT KOJIMYECTBEHHbIE W  KaueCTBEHHBIC
XApaKTEPUCTUKU COAEP/KAHUS, PEKOMEHAYEMYIO ITOCIIEI0BATEIbHOCTh W3YUYEHUS
XUMHHU C YYETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU y4EOHOTO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OOY4YarOIIMXCS, ONpPENesieT BO3MOMXKHOCTH
npeaMeTa [Jis peanu3aluyd TpeOOBaHWM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3zoBaTeILHON MpOrpaMMbl HA YPOBHE OCHOBHOT'O O0IIEro o0pa3oBaHuUs, a TaKKe
TpeOOBaHUI K pe3ysbTaTaM 00y4eHMsI XMMHM Ha YpPOBHE IIeJiel U3y4YeHUs MpeaMeTa
U OCHOBHBIX BHUJOB Yyu4€OHO-IIO3HABATEIbHOM JEATEIbHOCTH OOYyYarolerocs IO
OCBOEHHIO YYEOHOTO COJEPIKAHMUS.

3HaHWEe XWUMHH CIIY>)KUT OCHOBOM i1 (POPMUPOBAHUS MHUPOBO33PEHUS
00yu4aroIerocs, €ro NpeJCTaBIeHUN 0 MaTepUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
urparot GopMUpyeMble XUMUEH MPEACTABICHUS O B3aUMOIIPEBPALLEHUSAX SHEPTUU U
00 5BOJIOLUHU BEIIECTB B MPUPOAE, O MYyTIX PELIEHHUs TNOOATbHBIX MHpodiIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, DHEPIrEeTUYECKOW, MUIIEBOM WU
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHECHMUS.

N3ydyeHne xumuu:

CHOCOOCTBYET peaian3alui BO3MOKHOCTEN ISl CAMOPAa3BUTHUS M (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U GYHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHME MBIIUICHUS M TBOPYECKHX CIOCOOHOCTEN
OoOy4JaronMxcsi, HABBIKOB WX  CaMOCTOSITENIbHOW  y4eOHOM  JesATeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX W  HCCIENOBATENIbCKMX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B MPOGECCUOHATIBLHON ACSITEIbHOCTH;

3HAKOMUT CO CHEeHU(PUKONW HAYyYHOTO MBILUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YYaIOIINXCS;

CrocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
HAy4YHbIM 3HaHUAM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTMYECKOE
o0Opa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBiieHHWs B OOyYE€HHUHM XUMHUU OO€CIEeUMBAIOTCS CHenu(UKOM
coAepKaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SIBISETCS  MEAaroruyecku
allalITHPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKM XMMHU Ha OMPEICIEHHOM JTame e€
pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOrO 0OIEro oOpa3oBaHWs OPUEHTUPOBAH Ha
OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl MEPBOHAYAJIBHBIX TMOHSITHH XHMHH, OCHOB
HEOPTaHUYECKOM XMMHM W  HEKOTOPBIX  OTACNIbHBIX 3HAYUMbBIX  ITOHATHI
OPraHUYECKON XUMUH.

CtpykTypa conaep:kaHHs TPOTPaMMBI TIO XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 mnojaxoaa K e€ u3ydyeHuro. ColepiaHHe CKIQAbIBAETCS U3 CHCTEMBI
MOHATUM O XMMHYECKOM BJIEMEHTE U BEILECTBE U CUCTEMBI MOHITUH O XMMUYECKOU
peaknuu. OO0e AT CHCTEMBI CTPYKTYPHO OPTaHW30BaHBI [0  TPHUHITUITY
MOCJIEOBATEIBHOTO Pa3BUTUSL 3HAHMI HA OCHOBE TEOPETUYECKUX IPE/ICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IIPEJICTAaBICHUNA 00 3JEKTPOJIUTUYECKOM JUCCOLUALINY BEIIECTB B paCTBOPAX.

TeopeTnuecknue 3HAHUS  pacCMATPUBAIOTCS HA  OCHOBE  AMIMUPHUYECKHU
MOJIYYCHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT OJHOIO
YPOBHSI K JPYTOMY, BBITIONHSIS (PYHKIIMU OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOrO0 MPUMEHEHHUS U TMOJTYUYEHUS] U3ydaeMbIX
BEILIECTB.

OcBoeHue mOporpaMMmbl 1O  XUMHU  CHOCOOCTBYET  (DOPMUPOBAHHIO
MPEJCTABJICHNS O XUMUYECKON COCTABIISIIOLIEN HAYYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOM TPUPOJIbI, IICHHOCTHOTO OTHOILIECHMSI K HAYYHOMY 3HAHHMIO M METOJIaM
MO3HAHUS B HayKe. M3yueHne XuMuM MpoOUCXOIUT ¢ MPUBJICYCHUEM 3HAHUM U3 paHee
U3YYEHHBIX Y4eOHbIX MpeaMeToB: « Okpyxaromuii Mup», «buosorus. 5—7 kinacce» u
«Du3uka. 7 Knace».

[Ipu n3ydeHun XuMUU NPOUCXOAUT HOPMHUPOBAHNUE 3HAHUN OCHOB XUMUUYECKOU
HAayKW KakK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOW IEesATEIbHOCTU
YeJIOBeKa M KakK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYyJIbTYphl. 3ajiaya y4eOHOro
MpeIMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUA — BaKHEUIITHX
(bakToOB, TOHATHI, 3aKOHOB U TEOPETUUYECKUX TOJOKEHUM, JOCTYMHBIX 0000IIEeHUN
MHUPOBO33PEHUYECKOTO XapaKkTepa, A3bIka HAyKH, B MPUOOIIEHUN K HAYYHBIM METO/IaM
MO3HAHUS TIPYU HM3YUYCHUHM BEIIECTB M XUMHUYECKUX pPeakiuil, B GOPMUPOBAHUU U
Pa3BUTHUM TO3HABATENIBHBIX YMEHUM U UX MTPUMEHEHUH B yU4€OHO-TIO3HABATEILHOU U
y4eOHO-UCCIIEeIOBATEIbCKON  JIeATEIbHOCTH, OCBOCHHMM TpaBUJ  0€30MacHOro
oOpalieHus ¢ BEIeCTBaMHU B TOBCEIHEBHOM KU3HHU.

[Ipyn uM3yyeHWH XMMHHM HAa ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI BAKHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:

— (opMHUpOBaHHE MHTEIUIEKTyaJIbHO pPa3BUTOM JMYHOCTHU, TOTOBOM K
caM000pa30BaHUI, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY NPHUHATHIO PELICHUM,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHs HA CUCTEMATUYECKOE MPUOOIIEHNE 00YyHarOIIXCsI
K CaMOCTOATEJIbHOW IMO3HABATEIBbHOM JESITEIbHOCTH, HAYYHBIM METOAAM MO3HAHUS,
bopMHPYIONITUM MOTHBAIIMIO W PA3BUTHE CIIOCOOHOCTEN K XUMUMU;



— obecrnieyeHne YCJIOBHUH, CIMOCOOCTBYIOIIUX MPUOOPETCHHIO O0YUYaIOIIUMUCS
OMbITa Pa3HOOOPA3HON JEATETLHOCTH, MO3HAHWA U CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HMEIOUIMX YHUBEpPCaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB ICATCIBHOCTH;

— ¢opMmupoBanue o0mer (QYHKIMOHAILHOH W  E€CTECTBEHHO-HAYYHOMN
I'PaMOTHOCTH, B TOM YHCJIE YMEHHUIM OOBSCHATH U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa, UCTIOJb3Ys 3HAHUS U OTIBIT, MTOJIYYSHHbIC MPU U3YUCHUU XUMHH, IPUMEHSTh X
P pelieHUu poOJieM B MOBCEHEBHOM KU3HU U TPYAOBOU ESITEIHHOCTH;

— ¢opMHpOBaHUE y 00YJAIONMUXCS TYMAaHUCTUYECKUX OTHOIICHUH, ITOHUMAaHUS
IIEHHOCTH XUMHUYECKAX 3HAHUHU I BBIPAOOTKH HSKOJIOTHYECKH IIEIeCO00pPa3HOTO
MOBEJCHUS B OBITY M TPYJOBOM JACATEIBHOCTU B LEJISX COXPAHEHUS! CBOETO 37]0POBbSA
Y OKPY’KAIOILEW IPUPOJHOMN CPELBI;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAaHUIO Ha OCHOBE YCBOCHMS OOIII€UETOBEUECKUX 1IEHHOCTEH, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOpY NpO(dUIIs U HAMIPaBICHHOCTH JaIbHEHIIEro 00ydYeHHUs.

OO611ee YnCIIO YacoB, OTBEIEHHBIX IS U3YYEHUSI XUMHUH HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, coctabiger 136 yacoB: B 8§ kiacce — 68 vacoB (2 vaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMUYECKHUE OHATHSA

[Ipeqmer xumun. Ponb XMMHU B KHU3HHU YEJIIOBEKA. XUMHS B CHUCTEME HayK.
Tena u BenecTBa. @U3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIIECTB.
IlongTne o Meromax mo3HaHWS B XHMHMHU. UucTele BemiectBa M cMecH. CIIOCOOBI
pa3aeneHusi CMecen.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHOCHTEIbHAs aToMHass Macca. OTHOCUTEIbHAs
MOJIEKyJIsipHag macca. MaccoBast 10151 XUMHUYECKOTO AJIEMEHTA B COCIMHEHNH.

KosmmuecTBo BemectBa. Mosib. MonsipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4HCJIa CTPYKTYpHBIX €IWHHI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCIMHCHUH.

DOU3UYECKME U XUMHUYECKHE SABJICHUA. XUMHUYECKAs PEAKLUA U €€ IPU3HAKH.
3aKOH COXpaHEHHsI MAacChl BEMIECTB. XWMHYECKHE ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEAKINH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHHSI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHMUYECKOW TOCYJIOM, IpaBuUjaMH pabOThl B J1a0OpaTopuu U
npuéMamMu oOpaleHusi ¢ JIabopaTOpHBIM O00OpPYJOBAaHUEM, M3YYCHHUE U OIMCAHHE
bu3MYeCKuX  CBOMCTB  00OpasloB HEOPTAHWYECKWX  BEIIECTB, HAOIIO/ICHUE
bu3ndeckux (MIaBIeHUE BOCKA, TAsSHUE JIba, PACTUPAHUE caXxapa B CTYIKE, KHTICHUE
W KOHJICHCAIlMs BOJIbI) M XUMHUUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE MEIHOMU



MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOMN) SIBJICHUM, HaOIIOCHUE U ONMCaHUE
NPU3HAKOB  MPOTEKaHUs  XMMHYECKMX  peakuumid  (pas3jiokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOW KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHUE TUIAPOKCHIA
meau (1) mpu HarpeBaHWu, B3auMOJICHCTBHUE JKene3a ¢ pactBopoMm cosn mean (I1),
U3y4eHHe CcrnocoOOB pasleleHHus CMeceil: ¢ TMOMOIIbI0 MarHuTa, (QUIBTPOBAHUE,
BbINIApUBAHUE, JUCTWILUIALUS, XpomaTtorpadus, MPOBEACHHE OUYMCTKH MOBApPEHHOU
COJIM,  HaOJIOJEHWE W  ONHMCaHWE  Pe3yJIbTaTOB  MPOBEJACHUS  OIBITA,
WUTFOCTPUPYIOLIErO0 3aKOH COXPAHEHMsS MAacChl, CO3JIaHHE MOJEIEU MOJIEKYII
(ILIapOCTEPKHEBBIX ).

BaxxHeillne npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech raszoB. CocrtaB Bo3ayxa. Kuciopon — 3I€MEHT M IpocToe
BenlecTBo. HaxoxkaeHue Kuciopona B MpUpoAe, (U3MUECKHEe U XUMHYECKHE
cBoictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenue xuciopoaa. CrocoOsl
MOJIYYEHHS KHCIIOpoa B Ja00paTOpuu U MpomblnuieHHOCTH. KpyroBopoT kuciopoaa
B nipupojie. O30H — ajuIOTPOIHAsE MOAU(BUKAIUS KUCITOPOa.

TemnoBoi 3pheKT XMMUYECKON peakiiuyi, TEPMOXUMUYECKHUE YPABHEHHUSI, IK30-
U SHIOTEPMUYECKUE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsA3HEHHUE BO3/yXa,
YCUJICHHE MTAPHUKOBOIO 3(pPekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u nmpoctoe BemecTtBo. Haxoxaenue Bogopoaa B Ipupoe,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moayyeHus. KucmoTsl
U COJIH.

Monsipabiii 00bEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPAaBHCHUSIM.

dusnyueckne CBOWMCTBA BoAbl. Boma kak pactBoputTenb. PacTBopbI.
HacpllieHHBIE W HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBast 107151 BellleCcTBa B pPacTBOpPE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBaHWUS.
Posp pacTBOpOB B mpupoae M B KHU3HU 4eaoBeKa. KpyroBopor BOIBI B MPUPOJE.
3arps3HeHHe NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOI.

Knaccuduxanuss Heopranudeckux coeauHenuit. Oxkcuawl. Knaccudukarus
OKCUJIOB:  cojeoOpasytomue  (OCHOBHBIE,  KHUCJOTHbIE, aM(pOTEepHbIE) U
HeconeoOpaszyomue. Homenknarypa okcuoB. dusznueckue U XUMUYECKHE CBOWCTBA
okcu10B. [lonydenue okcuaos.

OcHoBanusi. Krnaccudukaimss OCHOBaHMN: WIENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HoMmeHnkiarypa ocHoBaHui. @Pu3MyYEeCKHEe U XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHne OCHOBaHUN.

Kucnotel. Knaccuduxamus xucnor. Homenknatypa kucinoT. Pusznueckue u
XHMHUYECKHE CcBoucTBa KucaoT. Psgn axktuBHoctu wMertayuioB H. H. bekerona.
[TosryueHue KUCIoT.

Comu. Homenkiarypa coneil. @uU3MYECKME M XMMHUYECKHUE CBOWCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE OINPENEIICHUE COAEpKaHUsl KHCIOpPOJAa B BO3AYyXE, MOJIyYEHUE,
coOupaHue, paclo3HaBaHWE U M3yUYEHUE CBOMCTB KHUCIOpOAa, HaOIIOEeHNe
B3aMMOJICHCTBUS BEIIECTB C KMCIOPOJOM M YCIOBUS BOZHUKHOBEHMS U IIPEKPALLCHHUS



ropenus (moxapa), oO3HaKOMJIEHHE ¢ oOpa3liaMi OKCHJOB U OMHCAHHE UX CBOWCTB,
NoJIyueHue, cooupaHue, pacro3HaBaHUE U U3YYEHHE CBOWCTB BOJOpojaa (TOpeHHeE),
B3auMoJielicTBe Bogopoaa ¢ okcugom wmeau (ll1) (BO3MOXKHO UCIIOIB30BaHUE
BUJICOMATEpHANOB), HaOIOJeHHe OOpa3loB BEIIECTB KOJMYECTBOM | MOJb,
MCCJIEI0BAHUE OCOOEHHOCTEN PacCTBOPEHMSI BEILIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JIOJIEM PACTBOPEHHOTO
BEI[ECTBA, B3aUMOJCHCTBUE BOJbI C METANIaMU (HATPUEM U KajibIlueM) (BO3MOMKHO
UCIIOJIb30BAaHUE BUACOMATEPUAIIOB), MCCIEIOBaHUE O0pa3loB HEOPraHMYECKUX
BEILLECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUS OKPACKH HHIUKATOPOB B
pacTBOpax KHUCIOT M IeNioveil, uydyeHue B3aumopeictus okcuga menu () ¢
pacTBOpPOM CEPHOM KHUCJIOTBI, KHUCJIOT C METaUlaMH, PEAKIUi HEeWTpaau3alluu,
IIOJIyY€HUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHCHHE OJHOIO0 METaljla JAPYIUM U3
pacTBOpa COJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxnenmme Kiacchl
HEOPraHUYECKUX COCIUHEHUIN.

Ilepnoanyecknit 3axkoH u Ilepuoamyeckas cucTeMa XHMHYECKHUX
jiemeHToB JI. W. MenpgesneeBa. CrpoeHue aroMoB. XHMHYECKAs CBS3b.
OKHCcANTEeTbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKALIMK XUMUUYECKUX dJeMeHTOB. lloHsiTHEe O
IPYINIIax CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENbHBIE METAIIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPhIe 00pa3ytoT aM(POTEepHbIE OKCUJIBI U
TUIPOKCHUBL.

[lepnognuecknil 3akoH. llepuoandeckas cucTeMa XHUMHYECKHX 3JIEMEHTOB /.
N. Menpaeneera. Koporkonepuonnas u amuHHonepuoaHas Gopmbl [lepuoanueckoit
cucteMbl xumuueckux odnemeHToB JI. WM. Menneneesa. Ilepronbl u  Tpynisl.
PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aToOMHBIX sjaep. M3oTonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB  mepBbIX 20  XMUMHUYECKHX  DJIEMEHTOB
[lepnommueckorn cucremsl JI. M. MenneneeBa. XapaKTepHUCTHKAa XUMHUYECKOTO
AJIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM U3MEHEHHUsI pajguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYNIIaM U IEPUOLAM.

3nauenue Ileproandeckoro 3akoHa u Ileproanveckoil CUCTEMBbI XMMHUYECKHUX
DJIEMEHTOB Ui pa3BuTus Hayku W npaktuku. J[. 1. MenaeneeB — yd€HbId U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBalieHTHast (MOJIIpHAsT M HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucieHus. OKMCIUTEILHO-BOCCTAHOBUTENBbHBIE peakuuu. [Ipoueccsl
OKHCJICHUS] U BOCCTAHOBJICHUsI. OKHUCIIUTENIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3ydeHue OO0pas3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCUAA LMHKA C pPACTBOpPaMU KHUCIOT M IIEJIOYEH, IPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropeHue, peakliiy pa3ioKeHHsl, COEUHEHU).

Mescnpeomemnmnuie ceasu



Peanu3amuss MEXIpeIMETHBIX CBs3€W MpPU HM3y4YeHWHW XUMHUU B 8§ Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHA,
TaK U MOHITHHA, SBIISIONUXCS CHCTEMHBIMH JIJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAy4dHbIM (hakT, TUMOTE3a, TEOpHUs,
3aKOH, AaHalIM3, CHHTE3, KiIaccuukanms, TEePUOJUIHOCTh,  HaOIIOJCHHE,
OKCIIEPUMEHT, MOJISITUPOBAHKE, U3MEPEHHE, MOJICTIh, SIBIICHHUE.

dusuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
paZOaKTUBHOCTb, MOJIEKYJa, DSJCKTPUUECKUM 3apsij, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, GPM3NUECKHe BETUYMHBI, €IUHUIIBI H3MEPEHHUS,
KOCMOC, TUTaHEeTHI, 3BE37161, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOJIbI, MOJIE3HBIC
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognuecknii 3akoH. Ilepuoandeckas cucTeMa XMMHYECKUX AJIEMEHTOB /.
. MenneneeBa. CTpoeHue aTroMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB
XUMHUUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOOB, KK, KATbIUI U KX COSTUHECHUI B
COOTBETCTBHUM C TOJIOKEHHUEM 3JeMEHTOB B llepuoandeckoi cucteMe U CTpoeHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IM4YHBIM KJIacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuysa XumMuaeckux peakiuii mo pa3inyHbIM MpU3HaKaM (10 YUCITy U
COCTaBY YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(PhEKTy, M0 U3MEHEHUIO
CTEIICHEW OKHCICHUSI XUMHUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTanu3aropa). IK30- U SHI0TEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o ckopocTn XuUMUYecKoW peakiuu. [loHstTne 00 OOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKHX peakiusX. [[oOHSITHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusx. [lonarue o kartanuze. [loHsTue o xummuueckom paBHOBecHH. DakTOpHI,
BIUSIOIINE HA CKOPOCTh XHWMHUYECKOW PpEAKIUU U TOJIOKEHHE XUMHYECKOTro

pPaBHOBECHSI.
OKUCANTETbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH, AIEKTPOHHBII OamaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHOU peaKIMH. CocraBienue ypaBHEHUIA

OKHCJIUTENIHO-BOCCTAHOBUTENIFHBIX ~ pPEaKIMid €  HCHOJBb30BAaHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOIUTUYECKON AUCCOLUMALMM. DJIEKTPOJIUTBI U HEANEKTPOJIMTHIL.
Katnonsl, aHnoHbl. MeXxaHU3M JIUCCOLMALMU BEUIECTB C PAa3JUYHBIMU BUJIAMH
XuMH4eckoil cBsizu. Crenens aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peaknuun moHHOro oOMeHa. YCJIOBHS NPOTEKAHHS PEAKIMA WOHHOTO OOMEHA,
NOJIHBIE W COKpPAILEHHBIE WOHHBIE ypaBHEHHWs peakuuil. CBOHCTBa KHCIIOT,
OCHOBAaHMM M COJIeH B CBETE MPEACTABIICHUN 00 AJIEKTPOIUTHUECKON JAMCCOIUAIIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMM KPUCTALIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAUIOB W HEMETauioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XMMUYECKOW PEaKlMHh OT
BO3/ICICTBUS pa3IMyYHbIX (PAKTOPOB, UCCIIEIOBAHUE AIEKTPONPOBOIHOCTH PACTBOPOB
BEILECTB, IMpollecca MAWCCOLMALMM KHUCIOT, IIeJoued u cojell  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEO MAaTEpUaJOB), MPOBEICHHUE OIBITOB, WJUIFOCTPUPYIOIIUX
IpU3HAKU MPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BbIJICICHUE
raza, oOpa3oBaHHE BOJbI), ONBITOB, WIUTIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEaKUui (FOpeHUe, peakUuu pas3lIoKEHUs, COCIUHEHUS),
pacIio3HaBaHWE HEOPraHWYECKUX BEIIECTB C ITOMONIBIO KAYECTBEHHBIX PEAKIIMN Ha
VOHBI, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHne M (U3HUECKHE CBOWCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUUYECKUE CBOMCTBA HA MTPUMEpPE XJIopa (B3aMMOIEHCTBHE C
METajUlaMHM, HeMeTajUlaMH, Iuefnodamu). XjopoBoaopon. ConsHas KHCIIOTAa,
XAMHUYECKUE CBOMCTBA, MOJIYYEHHUE, IPUMEHEHHE. [[eMCTBrE XJIOpa U XJIOPOBOIOPOA
Ha OpraHU3M YeJIOBeKa. BakHeume XI0puapl U UX HaX0XKIAEHUE B IPUPOJE.

Oo6mast xapakrepucTthka 35eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTerneHH OKHucieHHus. CTpoeHue M (PU3NYECKHe CBOICTBA
IPOCTBIX BEIECTB — KUCIOPOJa U CEpbl. AJIOTPONHbIE MOJU(PUKALUN KUCIOPOa U
ceppl. XUMHYECKHE CBOWCTBa cepbl. CepoBOoAOpona, CTpoeHue, (PU3NUECKHe U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, puznyeckue 1 XuMUUECKHUEe CBOMCTBA (0OIIKME KaK MpeICTaBUTENs
KJlacca KHUCIOT M crnenuduyeckue). XUMUYECKHE pEeaKlMM, Jekallhue B OCHOBE
MPOMBITIIUICHHOTO CIHoco0a TMOJy4YeHUs CEepHOM KHCIOThL. [IpuMeHeHue cepHoi
KucioThl. ConM  CcepHOM KHUCJIOTHI, KadyeCTBEHHAas peakiusi Ha Cyiab(haT-uoH.
Haxoxnaenue ceppl M €€ coequHEHUM B Ipupoge. XUMHUUYECKOE 3arpsi3HEHUE
OKpYXalollel Cpe/ibl COeIMHEHUSIMU Cepbl (KUCIOTHBIE T0XKIH, 3arps3HEHUE BO3AyXa
U BOJIOEMOB), CLIOCOOBI €ro MPEJOTBPAILECHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHHA. A30T, pacHpoCTpaHEHUE B IPHUPOJE,
dbu3nueckue U xuMudeckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro
dbu3nuecKkue U XMMUYECKUE CBOICTBA, MojayyeHue U npuMenenue. Conu aMMOHUS,
ux (u3NYecKue M XMMHYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUA. A30THas KHUCJIOTa, €€ ToiydyeHue, (PU3UYEeCKHe U XUMHUYECKHe



cBolicTBa (OOlIME Kak TMPEACTaBUTENsl Kiacca KUCIOT U crenuduyeckue).
Hcnonb3oBaHrue HUTPATOB U COJIEW aMMOHHUS B KaueCTBE MUHEPAIbHBIX yI0OPEHHI.
XUMHUECKOE 3arps3HEHUE OKPYXkKalolled cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3MyXa, MOYBEI W BogoémoB). dochop, amroTpomHbIe
moaudukanum Gochopa, pusudeckre u xumudeckue cBoiictBa. Oxcua gochopa (V)
u (dochopnas kucinora, ¢GUMUECKUE U XUMUYECKHE CBOWMCTBA, IOJIyUYCHHE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBbHBIX YA00pEHUH.

Oobmas xapakrtepuctuka 31eMeHTOB IVA-rpynmel. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEePHBIC CTETICHH OKHUCIICHHs. YTIEPO, aUIOTPOITHbIE MOAU(PUKAIINH,
pacnpocTpaHeHHE B MPUPOJAE, (PU3NYECKre W XUMHUYECKHE CBONCTBA. AICOpOIms.
Kpyrosoport yriepona B npupojie. OKcuabl yriaepojia, ux Gu3nieckue 1 XuMUIeCKHUe
CBOMCTBa, JCHCTBUE Ha JKHUBBIE OPraHU3Mbl, TOJYy4Y€HUE U TMPUMEHECHHE.
Dkoyioruyeckre mpoOJeMbl, CBs3aHHbIE ¢ okcuaom yriepoaa (IV), rumoresa
J100aJIbHOTO TOTEIJICHUS KJIMMaTa, MapHUKOBBINA 3P (deKT. YronapHas KUCIOTa U €€
Colid, WX (U3MYECKHEe U XHUMHUYECKHE CBOWMCTBA, IOJIyYeHHWE U TNPUMEHECHHE.
KauectBennas peakuusi Ha KapOoHaT-uoHbI. Vcmosb3oBaHue kKapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CEITCKOM XO035HUCTBE.

[lepBoHavaIbHBIE TIOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COCIWHECHHSIX
yriaepoaa (MeTaH, 3TaH, dTHJEH, alleTHIICH, dTaHOJ, TIUIEPUH, YKCYCHAs KHCJIOTA).
[IpupoHbIE UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux mnepepaboTku (OEH3MH), UX POJb B OBITY W TpPOMBIIUIEHHOCTH. [loHsATHE O
OMOJOTHYECKH BaXKHBIX BEIIECTBAX: )KUpax, OeNkax, yriaeBoaax — U UX POJH B KU3HU
YyeoBeKa. MaTepruanbHOE SIMHCTBO OPTaHUYECKUX U HEOPTAHMYECKUX COSAMHEHUH.

KpemHuuii, ero ¢usnueckue ¢ XUMUYECKHE CBOMCTBA, TIOJy4Y€HHE U
npumeHenue. CoeauHeHus: kpeMaus B mpupoze. Ooimue npeacTaBieHuss 00 OKCHUIe
kpemaus (1V) m kpemuueBoi kuciore. CHIMKAThI, UX HMCIOJb30BaHHE B OBITY, B
MPOMBITIUICHHOCTH. BakKHeWIme CTpOWTENbHBIE MaTepuajbl: KEpaMHKa, CTEKJIO,
IEeMEHT, O0eToH, xene300eToH. IlpobOiiembl  ©G€30MacHOrO  KMCIOJIb30BAaHMS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHOM KHCIIOTHI,
MIPOBE/ICHUE KaYECTBCHHBIX PEAKIINN Ha XJIOPU/I-HOHBI M HAOFOICHUE TTPU3HAKOB UX
MPOTEKaHUS, ONBITHI, OTPAKAIOIINE (PHU3NICCKUE M XUMUYECKHAE CBOMCTBA TaJIOTCHOB
U UX COCAMHEHHWH (BO3MOXHO HMCIOJb30BaHUE BUICOMATEPHAIIOB), O3HAKOMIICHHUE C
oOpasliaMu XJIOPUIOB (TaJOTEHHUIOB), O3HAKOMJICHHE C oOOpas3iaMu cepbl u eé
COCIMHCHUSAMH  (BO3MOXXHO HCIIOJB30BaHWE BHICOMATEPUATIOB), HaOIIOICHNE
npoliecca OOyrJauMBaHMsI caxapa TMOJ JACHCTBUEM KOHIIEHTPUPOBAHHON CepHOM
KHUCIIOThI, HW3y4YeHHE XWMHUYECKHX CBONCTB pa30aBIECHHON CEpHONl KHUCIOTHI,
MIPOBEICHNE KAYECTBEHHOW peakiuy Ha Cyib(haT-uoH M HAOII0eHNEe MPU3HaKa e
NpOTEKaHus, O3HAKOMJIEHHE C (M3MYECKMMHU CBOWCTBaMHU a3oTa, (ochopa u ux
COEJIMHEHUN (BO3MOYXKHO HMCIOJB30BaHUE BUAEOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbochopHbIX yaoOpeHui, MOJIydyeHHe, coOupaHue, pacro3HaBaHWE W U3Y4YEHHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaUECTBEHHBIX PEaKIMii Ha HOH aMMOoHus U (ocdar-
WOH M W3YYCHHE NMPHU3HAKOB MX MPOTEKAHWs, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHON



aQ30THOM KHUCIIOTBI C MeApl0 (BO3MOXXHO HCIIOJIb30BaHUE BHUECOMATEpPHAIIOB),
W3yYeHHE MoOJieNied KPUCTALTMYECKUX pemeTok anMmasza, rpadurta, QysepeHa,
03HAKOMJICHUE C TPOIIECCOM aJICOPOITMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
VIJIEM M YCTPOMCTBOM MPOTUBOrasza, MOJy4eHUE, COOMpaHuE, paclio3HaBaHHE U
M3y4YECHUE CBOMCTB YIJIEKMCIIOIO Ta3a, MPOBEACHHUE KAYECTBCHHBIX PEAKIMN Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB X MPOTEKAHUS, O3HAKOMJICHHUE C
MPOAYKIMENH CUIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4
1o TeMe « BaxHeunmme HeMETaJJIbl U UX COSTUHEHUSD.

MeTajuibl 4 UX COCAMHEHUS

OO6m1ast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
noJjioxkeHus B [lepuonnueckon cucreme xumuueckux aneMeHToB 1. M. MenneneeBa
U cTpoeHust aToMoB. CTpoeHHE METaIIOB. MeTauinueckasi CBs3b U METaJUIMYeCcKast
KpUCTAJUINYECKAsA pPEmETKA. OJEKTPOXUMUYECKUM pSAI  HANPSHKEHUHM METAJIIOB.
duznyeckne M XHMHYECKHE CBOWCTBa MeTauioB. OOmme crnocoObl MOTy4YeHUs
MeTtauioB. [loHsATHE O KOpPpO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alllUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U WX NPUMEHEHHUE B
OBITY U IPOMBIIIIJIEHHOCTH.

[Ilenounsie meTamnel: nosioxkeHue B llepumoandeckoil cucTeMe XHUMHUYECKHX
anemeHToB JI. M. MenneneeBa, CTpOCHHME HMX aTOMOB, HAXOKJICHHE B NPHUPOJE.
dusznyeckue U XMMHYECKHE CBOMCTBa (Ha mpumepe Hatpus W Kaimus). OKCHIbl H
TUJIPOKCUJIBI HATPUS U Kalusl. [[puMeHEeHne MEeIOYHBIX METAJIIOB U UX COCTMHEHUH.

[[lenoyno3emenbpHble  METaJUIbl MarHuii M KalbLMH: IIOJIOXKECHHE B
[Tepronnueckoit cucreme xumuueckux 3emeHtoB . 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaxOXJeHue B mpupojac. OuU3nyYecKkue U XUMUYECKUE CBOMCTBA MAarHusl U
KaJpIusl. BaxkHelme coeMHeHUs KaIbIus (OKCHA, THAPOKCHI, cOH). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHECHHUSI.

AJIOMUHUN: TIOJI0)KEeHUE B lleproanueckor CUCTEME XMMHUYECKUX AJIEMEHTOB
J. N. MenneneeBa, CTpOEHUE aTroMa, HAaXOXAeHUE B npupoge. Pusmyeckue u
XUMUYECKHE CBOMCTBA amtOMHUHHS. AMQOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
AITIOMUHHUSL.

Keneszo: nonoxenue B [leproandeckon cucteMe XuMUYECKUX 31eMeHToB [[. H.
MenpeneeBa, CTpOCHUE aTOMa, HAX0XKAEHUE B Mpupoje. PU3NYECKue U XUMUUYECKUE
cBoiicTBa xene3a. Oxcuipl, ruapokcuasl u conu xkenesa (I1) m xeneza (1), ux
COCTaB, CBOKCTBA U IIOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHME C oOpas3laMd METAJIOB U CIUIaBOB, UX (U3UYECKUMHU
CBOMCTBaMU, U3yUCHHE PE3yJIbTATOB KOPPO3UU METALIOB (BO3MOYKHO MCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJEHCTBHUS OKCHUJIa KaJlbIlMd U HATPUS C
BOJIOM (BO3MOXKHO HCHOJIb30BAHHE BHUJEOMATEPUATIOB), HCCIEJOBAHUE CBOMCTB
XKECTKOM BOJIbI, IpOLIECCa TOPEHUS KeJe3a B KUCIOPoJie (BO3ZMOXKHO UCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), TMPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIUi Ha HWOHBI:
MarHus, Kajblus, amoMuHus, uHka, skeiesa () u xemesa (I), memu (1),
HaOJFOICHUE W OTTMCAHUE TIPOIIECCOB OKPAITMBAHMS TUIAMEHU MOHAMU HATPHS, Kaus
M Kanbluus (BO3MOXXHO  UCIIOJIb30BaHUE  BHUIECOMATEPHUAJTIOB), HCCIEIOBAHUE



aMm(pOTEpPHBIX CBOMCTB THAPOKCHAA AJIIOMHHMS U THUAPOKCUAA IMHKA, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BajkHelIe MeTasuibl ¥ UX COCAMHEHUS.

XuMHA U OKPYKaKLIas cpeaa

BemecTtBa ¥ Marepuasibl B IIOBCEIHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
UCIIONIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momorins mpu
XUMHUYECKUX 0XKOTax U OTPaBJICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpYyXKarolled cpeabl (mpeenbHas JOMyCTHMast
KOHLeHTpauus BemecTs, gaitee — [IJIK). Ponp xumuum B pemieHUMM 3KOJIOTMYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB MaTepuanoB (CTEKJIO, CIIaBbl METAJIOB, IMOJIMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszanust MeXIpeaMETHBIX CBS3€M NpH HW3YYEHHH XHMHUUM B 9 Kiacce
OCYILIECTBIISIETCS YEPE3 HCII0JIb30BAHNE KAaK OOLINX €CTECTBEHHO-HAYUYHBIX MOHITHM,
TaK U NOHATHH, SABJISIFOLIUXCSI CACTEMHBIMHU JUJISL OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHbIE€ MOHSTHS: HAy4YHBIM (DaKkT, THIOTE3a, 3aKOH,
TEOpHs, AaHaJIW3, CHUHTE3, KIacCUPUKalUs, MEPUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJICHUE, TAPHUKOBBIN 3((DEKT,
TEXHOJIOTHsI, MATEPUAJIBI.

®duznka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIBI,
PaauOaKTUBHOCTS, MOJIEKYJIA, AIEKTPUYECKUI 3aps, MIPOBOJHUKH,
MOJIyIPOBOJHUKH, AUDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe
COCTOSIHAE BEUIECTBA, a3, pacTBOp, PaCTBOPUMOCTb, KPHCTAJUIMYECKAs PEIIETKA,
CIUIaBbl, (PU3UYECKUE BETMUMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IUIaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: @orocunTe3, apixaHue, Ouocdepa, IKOCUCTEMA, MUHEpAIbHbIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIC MOPOBI, TIOJIC3HBIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbl OCHOBHOTO 001IIeT0 00pa3oBaHUs
JIOCTUTAIOTCS B XOJl¢ OOYYeHHS XWMHU B EIUHCTBE Y4eOHOW M BOCIUTATEILHOM
JIESITEIbBHOCTH B COOTBETCTBHH C TPAJIULIMOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, TPUHATHIMH B OOIIECTBE MpaBWIaMU H
HOpMaMH TIOBEJICHUS U CIOCOOCTBYIOT MpOIlECCaM CaMOIMO3HAHMs, CaMOpPa3BUTUS U
COLIMAJIM3AIIHN 00YYarOIIHXCSI.

JIM9HOCTHEBIC pe3yIbTaThI OTpaXkaroT TOTOBHOCTh o0yJaronuxcs
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3UTHBHBIX IEHHOCTHBIX OPHUEHTAIIMHA M pacIIUpeHHe
OTIBITA JESTEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LHEHHOCTHOTO OTHOLIEHHsS] K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY HU
HAyYHOMY HACJIEQWI0, TIOHMMaHWs 3HAYeHUS XHMHUYECKOM HAyKHu B JKU3HHU
COBPEMEHHOTO O0O0IIecTBa, CIHOCOOHOCTH BIANETh JOCTOBEPHON HHQpOpMAIEH o
NEPEIOBBIX JIOCTIDKEHUSX W OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MIPECTaBICHNUS O COIMATBHBIX HOPMAaX M MPaBHJIaX MEXIMIYHOCTHBIX OTHOIICHHMA
B KOJUIGKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM,
yueOHOUCCIIe10BaTENbCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATEJbHOCTH  IPU  BBIIIOJHEHUU  y4EOHBIX,
NO3HABATEJIbHBIX 33/a4, BBIIOJHEHUM XMMHYECKUX OKCIEPUMEHTOB, CO3JAaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIHM B TPOIEcce
ITONH y4eOHOW NeATeIHbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEACHHE WU TMOCTYIKU
CBOMX TOBApULIEH C MO3UIMK HPABCTBEHHBIX U NMPABOBBIX HOPM C Y4ETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYCCKUE TIPEJCTABICHUS O BEIIECTBE W XHUMHUYECKOH pEaKIui,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY
JUI TIOHHUMAaHMS CYIIHOCTH HAy4HOM KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IbI, B3AUMOCBA3SIX UeJIOBEKa C MPUPOJAHOM CPEoi, O
PO XMMUH B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MO3HAaBaTE/IbHbIE MOTHBBI, HANpaBJICHHbIC Ha TOJYYCHHE HOBBIX 3HAHHWHA IO
XUMHH, HEOOXOIWMble [JIsi OOBSCHEHHs] HaOJIIOJaeMbIX TMPOLIECCOB U  SIBICHUIA,
MO03HABATENIbHOM, THPOPMAIMOHHON U YUTATENBCKON KYyJIbTYPhI, B TOM YKCJI€ HABHIKOB
CaMOCTOSITENILHOM PabOThl € y4yeOHBIMH TEKCTaMH, CIPABOYHON JHUTEpaTypoO,
JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMH UH()DOPMAIIMOHHBIX TEXHOJOTHH;

UHTEpeC K OOYYeHHMIO H TIO3HAaHWIO, JFOO03HATEIHHOCTh, TOTOBHOCTh W
CIIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOSKTHONW U MCCIICOBATEINBCKON NEATELHOCTH, K
OCO3HAaHHOMY BBIOOpY HANPABICHHOCTH U YPOBHS 00yYeHUs B JalIbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPbI 310POBbSI:



OCO3HAHME LICHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3710pOBbII 00pa3 )KM3HU, OCO3HAHUE NOCIEACTBUM U HETIPUATHE BPEIHBIX
OpUBBIYEK (yHOTpPEOJEHUsT aJKOroysl, HApKOTHUKOB, KYypeHHUs), HEOOXOIUMOCTH
coOtoIeHUsT TTpaBuil O€30MACHOCTU NPH OOpAIEHUN C XMMHYECKMMHU BELIECTBAMHU B
OBITY M peajbHOM KU3HU;

5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpEC K IMPaKTUYECKOMY HM3YyUEHHUIO Mpodeccuil U TpyJa pas3IMyHOro poja,
YBOKEHHUE K TPYAY U Pe3yJbTaTaM TPYAOBOMU NEATENBHOCTH, B TOM YHUCJIE Ha OCHOBE
INPUMEHEHUSI MPEAMETHBIX 3HAHUN MO XUMHUH, OCO3HAHHBIM BHIOOP MHAMBUAYAJIbHON
TPACKTOPUH TPOJOJDKEHUSI O00pa30BaHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CHOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEUIHOU
npo(heCcCUOHANBHON NEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOLIEHUE K MPUPOIE KaK UCTOUHUKY JKU3HHU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUE LIEHHOCTH 3/10pOBOTO M 0€30MacHOro
oOpa3a >KM3HHM, OTBETCTBEHHOE OTHOIIEHME K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOJECHHS TpaBuil OE€30MacHOro
MOBEAEHUS MpU pabOTe ¢ BEUIECTBAMU, a TAK)KE B CUTyallUAX, YTPOKAIOUIUX 3/I0POBbIO
U KU3HU JII0JICH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, IOJy4yaeMble MPU HM3YUYEHUU XUMHUH, IS
peleHns 3a/1ad, CBA3AHHBIX C OKPYKAOUIEH NPUPOAHOM CPENoOM, IUIsl TOBBILICHHUS
YPOBHSI SKOJIOTUYECKOMN KYJIbTYpbI, OCO3HAHUS II100aJbHOTO XapaKTepa 3KOJIOTHUECKUX
npo0ieM M MyTed HUX peleHuss MOCPEICTBOM METOJOB XUMHUHU, 3IKOJIOTHYECKOTO
MBIIUIEHUS, YMEHUSI PYKOBOACTBOBAaTbCS UM B ITO3HABATEIBHONM, KOMMYHUKAaTUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranmpeIMETHBIX PE3yJbTATOB  BBIACISIOT  3HAYUMBIE  JUIS
(bopMUpOBaHUS MHPOBO33pPEHUS OOILICHAYYHbIC TMOHSATHS (3aKOH, TEOpHs, MPHUHIIUIIL,
runoTes3a, GakT, CUCTeMa, IPOLECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPBIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHbBIX YYEOHBIX MpPEAMETax W MO3BOJISIIOT HA OCHOBE 3HAHMM M3 ATHX
npeaMeTOB (OPMHUPOBATH MPEACTABICHUE O LIEJIOCTHOW HAyYHOW KapTHHE MuUpa, U
yHUBEpCalbHble  y4eOHble  JeHCTBUA  (IIO3HABaTeNIbHbIE, = KOMMYHUKATHBHbIE,
peryJiaTUBHBIE),  KOTOpble  oOecneunBalOT  (HOpPMHUpPOBaHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3oBble JJornueckue J1eMicTBUA:

YMEHUS HMCIOJIb30BATh MPUEMBI JIOTHYECKOIO MBIIICHUS [IPU OCBOCHUM 3HAHMIA:
pacKphIBaTh CMBICII XUMWYECKUX MOHATHI (BBIIEIATH HX XapaKTepHbIE NpPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JIPYTMMH MOHSATHUAMM), HCIIOJIB30BAaTh MOHITHS IS
OOBSICHEHMSI OTIENbHBIX (PAKTOB U SIBJICHUI, BbIOMpaThb OCHOBAHUS U KPUTEPUM IS
KJIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMUYECKUX pEaKklui, YCTaHaBJIUBATbH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIy OOBEKTaMH M3y4YEHHs, CTPOUTH JIOTHUYECKHE



paccyxlieHus (MHAYKTHBHBIC, JE€IyKTUBHbIC, I10 aHAJOTWHU), JeiaThb BBIBOABI U
3aKJIIOYECHHUS;

yMEHUE TPUMEHSATh B TMpolLecce TMO3HAaHWUS TMOHATUA (IpEeAMETHbIE U
METaIpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIIOJIb3YEMBIE B XUMUH,
peoOpa3oBhIBATh MIUPOKO MPUMEHSEMBICE B XHMHH MOJIEIBHBIC TPEICTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ OJJIEMEHTa), XUMHUYeckas ¢opMyina UM ypaBHEHHE
XUMHUYECKON peakly — MpU PelIeHnHd y4eOHO-TI03HABATEIbHBIX 33/1a4, C YYETOM 3TUX
MOJIEIBHBIX TPEACTaBICHUN BBISIBIISITh U XapaKTEPU30BAaTh CYIIECTBEHHBIC MPU3HAKU
MU3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XUMUUYECKUX PEaKIUH, BBISBISATH
o0IIMe 3aKOHOMEPHOCTH, NPUYMHHO-CIEJICTBEHHBIE CBA3M M TMPOTUBOPEUYUs B
M3y4aeMbIX MPOLIECCAX U SIBICHUSX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIOJIb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KAauyeCTBE MHCTPYMEHTA
MO3HAHUA, a TaK)X€ B KAu€CTBE OCHOBBI I (POPMUPOBAHUS TMIOTE3bI 1O MPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

npuoOpeTeHre ONbITa 10 IUIAHUPOBAHUIO, OpPraHU3AIMH U  TMPOBEJACHUIO
YUEHUYECKUX  OKCIIEPUMEHTOB, yMEHHE HaldoAaTh 3a XOAOM  IIpolecca,
CaMOCTOATENIbHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (OpMyJIupoBaTh OOOOIICHHS U
BBIBOJIBI 110 pe3yibTaTaM IMPOBEAEHHOIO OIbITa, UCCIEIOBAHUS, COCTABIATH OTYET O
poJieIaHHoM padoTe.

Pabora c nunopmanueii:

YyMEHHUE BbIOMpaTh, AaHAJIM3UPOBATH W  HMHTEPIPETUPOBATH HHGOPMAIIUIO
pa3nUYHBIX BUAOB M (OPM MpeICTaBICHUSA, MOIYYAaEMYI0 M3 Pa3HbIX HCTOYHHKOB
(HayyHO-TIONYJIApHAs JIMTEPAaTypa XUMHUYECKOTO COJEP)KaHMs, CIPaBOYHbBIE MOCOOMS,
pecypcbl MIHTEpHETa), KPUTHYECKA OLIEHUBATH MPOTUBOPEUYHMBYIO M HEIOCTOBEPHYIO
uH(dOpMaIHIo;

YMEHUE MPUMEHSTh pPa3IMYHbIE METOJbl MU 3alpOChl MPHU TOUCKE M OTOOpE
MH(pOpMAIIMU ¥ COOTBETCTBYIOUIUX JaHHBIX, HEOOXOIUMBIX JIJIs BBHIMOJHEHHUS YUYECOHBIX
¥ TI03HABATENbHBIX 3a/ad OMPEeIEHHOTO THIIA, MPUOOPETEHUE OMbITa B OOJACTH
UCIIOJIB30BaHUSI ~ WH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHH,  OBJAJCHUE
KyJbTYypOl ~ aKTUBHOIO  MCIOJIb30BAHUSl  PA3JIMYHBIX  [MOMCKOBBIX  CHCTEM,
CaMOCTOATENIbHO BBIOMPATh ONTUMAJIbHYI0 (OpMY TMpeACTaBiIeHUs HHPOpMaLUU U
WUTIOCTPUPOBATH pelIaeMble 3aJ]a4l HECIOKHBIMU CXEMaMH, JuarpaMmamu, ApyrumMu
dbopmamu rpadK U UX KOMOUHAITUSIMU;

YMEHHME HCIOJIb30BaTh W  aHaJIM3UpOBaTh B  Ipolecce ydyeOHOW U
UCCJIEIOBATENILCKOW  IESITEIbBHOCTH HMH(MOPMALMIO O BIWSHUMA TPOMBIIUIEHHOCTH,
CEJIbCKOTO X0351ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIoLEeH MPUPOIHON CPEbI.

KoMMmyHMKaTHBHBIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:

YMEHHUSI 3aJlaBaTh BOIPOCHI (B XOJ€ Auanora u (Miau) AUCKYCCHUM) MO CYIIECTBY
oOcykaaemMoi TeMbl, (OPMYyINPOBATh CBOU MPEIVIOKEHHUSI OTHOCUTEIBHO BBIOJIHEHUS
MPEJIOKEHHON 3a]1auH;

YMEHUS MPEJCTABIATH MMOTYUYEHHBIE pe3yJbTaThl MO3HABATEILHON JIEATEILHOCTH B
YCTHBIX W MHCHbMEHHBIX TEKCTax; JeJaTh MPE3CHTALNI0 PEe3yJbTaTOB BbINOIHEHUS



XUMHUYECKOTO HJKCIEPUMEHTA (J1a00paTOPHOIO OMbITa, JA0OPATOPHOUM padOThI 1O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOM
MO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM AESITENBHOCTH MPHU PEIIEHUU BO3HHUKAOIIUX
npobsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULUN (00CYX)ACHMUS,
OOMEH MHEHMSIMH, «MO3TOBBI€ IITYpPMbI», KOOPAMUHAILIMS COBMECTHBIX JICUCTBHIA,
OTIpeJIeICHHE KPUTEPUEB IO OLICHKE KaueCTBa BHITIOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHUE CAMOCTOSATEIBHO ONPENENATh LEIH JACSTENbHOCTH, IUIAHUPOBATH,
OCYULIECTBJISITh, KOHTPOJMPOBaTh W MNpPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NeATEIIbHOCTh, BBIOMpaTh HaubOosee A()PEKTHUBHBIE CIOCOOBI PEIICHHS YYEOHBIX U
MO3HABATENbHBIX 3374, CAMOCTOSTENIBHO COCTABJISATh WM  KOPPEKTUPOBATH
IIPEIOKEHHBIA aNITOPUTM JEUCTBUM NPU BBINOJHEHUHN 3aJaHUM C YYETOM MOJIYy4YECHUS
HOBBIX 3HAHUM 00 u3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUHUAX, OLICHHBATh
COOTBETCTBHE IOJYYEHHOIO pe3yibTaTa 3asBICHHOM L€, YMEHHUE HCIIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PEIJIara€MbIE B YCIOBUU 3a/IaHUM.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yiabTaTOB MO OCBOCHUIO OOSA3aTENBHOIO COJAEPIKAHMUS,
YCTAHOBJICHHOTO JaHHOH (enepanbHON pabodeil mporpaMMoi, BBIICIISIIOT: OCBOCHHBIC
OOy4YarONIMMUCS HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH, crieliupUuIecKue IJis
MpeAMETHON 00macTu «XUMUS», BUIBI ACATEIBHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS,
€ro MHTEPHpPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIUYHbIX YYEOHBIX U HOBBIX
CUTYaLHSIX.

K kxoHiy oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSTHUH: aToOM, MOJEKYJa,
XUMUYECKUWA DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOAHAsT M HEOAHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAas U
MOJIEKYJISIpHAs Macca, KOJWMYECTBO BEUIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JOJsl XMMHYECKOIO 3JIeMEHTa B COCAMHEHHUH, MOJISIPHBIM O0BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPHULATEIBLHOCTh, CTEIEHb
OKHUCJICHMS, XUMHUYECKas peakiusi, KilacCupuKalMs peakluuil: peakuuu
COCJIMHEHHUS, PeaKUUd pPa3jIO0KEHHUs, PEaKlUUU 3aMEIEHHUs, pPEeakuuu OOMEHa,
9K30- U IHJIOTEPMUYECKUE PEAKIINH, TEIJIOBOM 3P (PEeKT peakiuu, siApo aToMma,
AJIEKTPOHHBIN CJIOH aToma, aroMHas OpOWTab, paguyC aTroMa, XUMHUYECKas
CBs3b, MOJISIPHAs W HEMOJSpHAas KOBAJICHTHAsl CBs3b, MOHHAsl CBS3b, HOH,
KaTMOH, aHWOH, pPacTBOp, MaccoBas JOJs  BemiecTBa  (IPOLEHTHAs
KOHIIEHTpAaIMsl) B pacCTBOPE;

e WIUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSITUH U MPUMEHSTh
9T MOHATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAILICHHUII;

¢ ICMOJb30BATh XMMHUUYECKYI0 CHMBOJIMKY JIJIi COCTaBJeHUs (OpMYJ BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

e OIIPEIEISITh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, CTETICHb
OKHCIICHUS AJIEMEHTOB B OMHAPHBIX COCUHEHHIX, TPUHAICKHOCTD BEIIECTB K



ONpeNeEéHHOMY KJIACCy COEIMHEHHMM Mo (opmyliaM, BUJ XHMHUYECKOW CBSI3U
(KOBaJIeHTHAsl M MIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSIX;

epackpeiBaTh  cMmbIci  Ilepuwommueckoro 3axkona . WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT ux nosioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHWsI MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yU€HUs, 3aKoHa ABOTaJIpo;

 ONIKCHIBATh W XapakTepu3oBaTh TaOMMuHyto (gopmy Ilepuoauueckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3iauyaTh MOHITUS «TJlaBHash mnoarpynna (A-
rpynmna)» u «nodouynas noarpymnmna (b-rpymnma)», maneie 1 OosblIE TEPUOJIBI,
COOTHOCUTH O0O3Ha4YeHUs, KOTOphle HUMEIOTCs B Tabnuue «llepuognyeckas
cucremMa xuMmuueckux osneMmeHToB J[. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XUMUUYECKUX AJIEMEHTOB (COCTaB U 3apsij
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PACHPEIEICHUE UX O JIEKTPOHHBIM CIIOSIM);

e KJTaCCUPUIIUPOBATh XMUMHUYECKHUE DJIEMEHThl, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE PEaKIUu (TI0 YHCIY U COCTABY YYAaCTBYIOIIUX B PEAKIIMU BEUIECTB,
1o TerioBomy 3 PexTy);

e XapaKTepu30BaTh (OMHUCHIBATH) OONIME XUMHUYECKHE CBOMCTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKAAas OMUCAHUE MpPUMEPAMU MOJEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTU MPOTEKAHUSI XUMUUYECKUX TMPEBPAILCHUN B pa3IUYHBIX
YCIIOBHUSIX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JOJK0 XUMHUYECKOTO 3JIEMEHTA M0 (popMyie COeIMHEHUs, MaCCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM
peakiuu;

e IPUMEHATh OCHOBHBIE OIEpPAlUU MBICIUTEIBHON JEATEIbHOCTH — aHallu3 |
CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTH3allui0, KIACCHU(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBS3€d — I W3YYEHHUS] CBOMCTB
BEILIECTB U XMMHUYECKUX PEAKIMi, €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS —
HaONIOICHUE, W3MEPEHHE, MOJECIUPOBAHUE, OJKCIEPUMEHT (peajbHbli u
MBICJICHHBIN );

e CIICJIOBATh TMpaBWIaM TIOJB30BAHHUS XUMUYECKON MOCYyAOH H J1abOpaTOpPHBIM
o0opyZoBaHMEM, a Takke TNpaBWwiIaM oOOpalieHuss C BeIecCTBaMH B
COOTBETCTBUM C MHCTPYKIUSMH TIO BBITIOTHEHUIO JA0OPATOPHBIX XUMHUYECKHUX
OMBITOB MO MOJYYEHUIO U COOMpPaHMIO ra3000pa3HbIX BELIECTB (BOIOpOJA U
KHCJIOpO/a), MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHOM MacCOBOM joJiei
pPacTBOPEHHOIO  BEILIECTBA, IUIAHUPOBATH U  MPOBOAUTH  XHUMHYECKHUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U KUCIOT C MOMOUIBIO
WHJUKATOPOB (J1TakMyc, peHondTagenH, METUIOpaHXK U APyTue).

K kxoHiy oOyueHus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:



e PACKPBIBATh CMBICI OCHOBHBIX XHMHWYECKHX IOHSATHUWA: XUMHUYECKUN HIIEMEHT,
aToM, MOJIEKYJIa, NOH, KATUOH, aHUOH, ITIPOCTOE BEIIECTBO, CI0KHOE BEILECTBO,
BAJICHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
peakius, XUMHUYECKas CBs3b, TEIUIOBOUM A(M(EKT peakiuu, MOJb, MOJSIPHBIHA
00BEM, pacTBOp, OJNEKTPOJIUTHI, HEIIEKTPOIUTHL,  DIEKTPOJUTHUECKAS
JUCCOIMAIINS, pEaKIMd HOHHOro OOMEHa, KaTajiu3arop, XUMHYECKOe
paBHOBecHe, O0OpaTuMble M  HEoOpaTHUMble pEaKIUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIUU, OKHUCIMUTENb, BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE,  aUIOTponusi,  aM(pOTepHOCTb,  XUMHYECKass  CBA3b
(KOBaJIeHTHAs, MOHHAsI, METAJNIMYECKAsA ), KPUCTAJUIMYECKAs PEIIETKA, KOPPO3Us
METAJJIOB, CIUIABbl, CKOPOCTh XMMUYECKOW pPEAKINU, MPEAETbHO AOMYCTUMAs
koHueHTpanus [1/IK Bemectna;

e WUUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSITHH U MPUMEHSTh
AT TIOHSATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAIICHUM;

* ICTIOJB30BATh XMMHUYECKYI0 CHMBOJIMKY ISl COCTaBlieHUs (OPMYJ BEUIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e ONIPENICTSATh BAJICHTHOCTh M CTEIEHb OKHUCJIEHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOIO  COCTaBa, MPUHAIICKHOCTh  BEHIECTB K
ONpeAeNEHHOMY KJIACCy COEIMHEHHMHM Mo (popMyliaM, BUJ XHMHYECKOW CBSI3U
(koBaJIeHTHasi, MOHHAsA, METAJUIMYeCKas) B HEOPraHUYECKUX COCIMHECHUSX,
3aps] UOHA 10 XUMUYECKOM (opMmylie, XxapakTep Cpeibl B BOJHBIX PacTBOPax
HEOPTaHUYECKUX COCIUHEHUH, THUI KPUCTAIMYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA;

epackpbiBaTh cMbicn [lepmoamueckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATH €T0 TOHUMAHHE: OMUCHIBATh U XapaKTEPU30BaTh TAOIMYHYIO
dbopmy [lepuoanueckoii cUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3inyaTh MOHSATHUS
«rnaBHas noarpynna (A-rpynma)» U «mnodouHas noarpymnmna (b-rpymnma)y,
MaJjble U OOJIbIIME MEPUOAbl, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B
MEePUOINYECKON TaOJIMIIe, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, oOIee YUCIIO AJIEKTPOHOB H
pacmpeneneHue WX IO  DJIEKTPOHHBIM  CJIOAM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB 3JIEMEHTOB U HMX COEIMHEHHUHA B
npejenax MajblX MEPUOJIOB W TJABHBIX MOJATPYINN € YY4ETOM CTPOCHHS HX
aTOMOB;

e KJTaCCU(PUIIUPOBATh ~XMUMHUYECKHUE DJIEMEHTBhI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE PeaKlMy (110 YUCILY U COCTaBy YYaCTBYIOLIUX B PEAKIIMHU BEUIECTB,
no TermnoBoMy 3G(deKTy, M0 U3MEHEHUIO CTENEHeW OKUCICHHUS XMMHYECKHX
AJIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBaTh) OOIIME U CeU(PUUECKHEe XUMHUUYECKHE CBOMCTBA
NpPOCTBIX MW CJIOXHBIX BEIIECTB, MOJTBEP)KJasi OMNHUCAHUE MpUMEpaMu
MOJEKYJISIPHBIX YW HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XUMHUYECKHUX
peakuuii;

¢ COCTABJISITh YPABHEHUS SJICKTPOJIUTUUYECKON AUCCOIMALIUM KHUCIIOT, LIEI0Ue U
COJieil, TOJHBIE U COKpAIIEHHbIE YypaBHEHUS pEaKuil HOHHOTO OOMEHa,



ypaBHEHHsI peakluii, MOATBEP)KIAIOIINX CYIIECTBOBAaHHE T€HETUYECKON CBS3U
MEXy BEIIeCTBAMU Pa3IMYHbIX KJIACCOB;

e PACKpBIBAThH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX peaxiuii
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEeaKIIHii;

* IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBHUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHHSI XUMHUUYECKUX MPEBPAILICHUH B Pa3INYHBIX YCIOBUSAX;

¢ BEIYHCIISATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA Mo (popMyre coeTnHEHUs, MaCCOBYIO
JIOJTI0 BEIIECTBAa B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XMMHUECKON
peaxImmy,

e cOOJTIOATh TpaBWJIa TOJB30BAHMA XHMUYECKOH TOCYIOM W J1abopaTOpHBIM
00OpylI0BaHUEM, a TAK)KE MPaBHUJIa OOPALICHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMHU TIO BBITIOJHEHHUIO JIAOOPATOPHBIX XWMUYECKUX OMBITOB TIO
MOJIYYEHUIO U COOMpaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YIJIEKHCIIOrO
rasza);

* IPOBOJUTH PEAKLUHU, TMOATBEPKAAIONIME KAYeCTBEHHBIH COCTaB PAa3IMYHBIX
BEUIECTB: pPAaclO3HABaThb ONBITHBIM MYTEM XJIOpPUA-, OpOMHUI-, HOIUA-,
KapOoHar-, ¢ocdar-, cuIMKar-, cyiab(par-, TUIPOKCUA-UOHBI, KATHOHBI
AMMOHHSA ¥ HOHBl HW3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPUMEHATh OCHOBHBIE OMNEPALMU MBICIUTEIbHON JESATENIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, O00OOIIEHHE, CHUCTEMATHU3allUi0, BBIABICHUE MPUUYUHHO-
CIICICTBEHHBIX CBSI3€M — JUISI M3y4YEHUS CBOMCTB BEIIECTB M XHUMHUYECKUX
peakiuii, ecTeCTBEHHO-HAay4HbIe METOAbl TO3HaHUA — HaOJIOACHHE,
U3MEepEeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (PealIbHbIN U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMU OBPA30OBATEJIbHOM ITIPOT'PAMMBI

8 KUIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo Teme: «IlepBoHavaIbHBIE XUMUYECKHUE TOHITHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IIOHATHUH: aTOM, MOJEKYJa,
XUMHUYECKUNA DJIEMEHT, IIPOCTOE BELIECTBO, CII0)KHOE BEILECTBO, CMECh
(omHOpOIHAs M HEOIHOPOJHAs), BAJIGHTHOCTb, OTHOCHUTENIbHAS aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BELIECTBAa, MOJIb, MOJISIpHas Macca,
11 MaccoBasi J0JIsI XUMUYECKOT0 3JIEMEHTa B COEIMHEHUHU, MOJISIPHBIH 00BEM,
XUMHUUYECKasl peaklus, Kiaccu(UKaUs pPEeaklUil: peakuuu COeAUHEHUS,
pEeaKIMU Pa3JIOKEHUs, pPEeaKkMM 3aMEIleHHs, pPeakuuu oOMeHa, IK30- U
SHIOTEPMHUYECKHIE PEAKIINHU, TEIUIOBOH A (PEKT peakiu, pacTBOp, MaccoBast
7107151 BelecTBa (MPOLIEHTHAs: KOHIIEHTPALUs) B pacTBOpe
1 WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATHH U
' MPUMEHSTh 3T MOHATHUS MPU ONMCAHUU BEIIECTB U UX MPEBpaLleHUI
13 UCIMOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY Ul COCTaBICHUs (OPMYJT BEIIECTB
' Y YPAaBHEHUN XUMHUYECKUX PEAKIUI
14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHs MacChl BELIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo
1.5 OTpeNieNATh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX
16 KJaccu(uIUpoBaTh XUMHMUYECKHE peakiuu (M0 YUCIy M COCTaBy
' YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)
1.7 BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELECTB
18 BBIUUCIIATH MAacCOBYIO JIOJIO XHMMYECKOro 3JeMeHTa 1o Qopmyie
' COETMHEHUS,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh €CTECTBEHHOHAyYHbIE METOJbl IIO3HAHUSI — HaOJIo/IeHNE,
' U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (pealIbHbI U MBICIICHHBIH )
2 ITo Teme: «BaxHenme npeIcTaBUTEeIN HEOPraHUYECKUX BEILIECTB)
91 pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHSTHH: OKCHJ, KHUCIOTa,
' OCHOBaHUE, COJb
25 ONpENCIATh INPUHAMIEKHOCTh BEIIECTB K  ONPEACIEHHOMY KIIACCy
' COeMHEHUH 1o Gpopmynam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECTBA




2.4

2.5

2.6

2.7

XapakTepu30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOWCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKIasi OMHMCAHWE MPUMEPaMH MOJEKYJISIPHBIX

YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUN

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT UX Ka4YCCTBCHHOI'O
CoCTaBa, BO3MOXHOCTU [IIPOTCKAHUA XHUMHYCCKUX HpCBpaH_[CHI/Iﬁ B

Pa3JIMYHBIX YCIIOBUAX

CJIeZIOBaTh MPaBUJIAM IOJIH30BAHUS XMMHUYECKON MOCYI0H U 1a00paToOpHbIM
O60py,[[0BaHI/IeM, a TaKXC IIpaBUJiaM 06pameHI/1${ C BelecrBaMnu B
COOTBCTCTBUU C HHCTPYKIUAMHA 110 BBIITOJIHCHUTO .Ha60paTOpHLIX
XUMHYCCKUX OIIBITOB 110 IMOJIYYECHUIO U CO6I/IpaHI/II-O F33006p33HI>IX BCIICCTB
(BomopoJila M KHCIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHOM
MacCcoOBOU ,I[OJ'ICI71 paCTBOpéHHOFO BCIICCTBA, IINIAHUPOBATHL M IIPOBOIAUTDL
XUMHYECKHE DKCIEPUMEHTHI II0 PACIO3HABAHMIO PACTBOPOB ILEIOYEH U
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (J'IaKMyc, (I)GHOJ'I(I)TB.J'IGI/IH, MCTHJIOPAHK U
Apyrue)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

[To Teme: «llepuoanueckuii 3akoH u Ilepuoanueckas cucreMa XUMHYECKUX
anemenToB J[. M. MenneneeBa. CtpoeHue atroMoB. XUMHUYECKas CBSI3b.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC peakuum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUECKHUX MOHATHI: sApO aToMma,
AIIEKTPOHHBIN CJION aToma, aTOMHasi OpOUTaJb, PaJANYC aToMa, XMMHUECKast
CBSI3b, HoJIIpHast u HeMoJsIpHast KOBaJICHTHAs CBSI3b,
ANIEKTPOOTPHULIATEILHOCTh, MOHHAs CBS3b, MOH, KAaTUOH, AHMOH, CTEMEHb

OKHCJICHHUA

3.2

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

3.4

ONHUCBHIBATh W XapakTepu3oBaTh TabauuHyo Qopmy Ileproauueckoii
CHUCTEMBl ~XUMHYECKHX JJIEMEHTOB: pa3juyaTh T[OHATHS  «TJIaBHast
noarpynna (Arpynna)» u «mobounas noarpynna (brpynma)y», «manbsie» u

«OoJBIINE) TePUO/IbI
packpbiBaTh  cMmbici  [lepumonnueckoro 3akona .M. MeHnneneesa:

ACMOHCTPUPOBATL TMOHUMAHHC HepHOHquCKOﬁ 3aBHUCUMOCTH CBOMCTB

XUMHUYCCKHUX 3JICMCHTOB OT UX ITOJIOKCHUS B Hepnogmqecxoﬁ CUCTEMC

3.5

COOTHOCHTH 0003HaueHUsI, KOTOpble uMeroTcs B Tabnune «llepuonuueckas
cucteMa xuMmudeckux osjemenTtoB J[.JM. MengeneeBa» ¢ YHCIOBBIMH
XapaKTepI/ICTI/IKaMI/I CTpOGHI/IH aTOMOB XHUMHNUYCCKHUX JJICMCHTOB (COCTaB n
3apsAn  sAApa, OOIIee YHCIO OJJIGKTPOHOB U paCIpesiesieHHe WX 110

AIIEKTPOHHBIM CIIOSIM)

3.6

ONpCACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHaprIX COCAUHCHUAX




3.7

ONpeNensiTh BHUJ XUMUYECKOM CBsI3M (KOBaJIGHTHAas MW HOHHasA) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BGH_IGCTBO U XUMHYECCKas peaKuusi»

11

pacKpbIBaTh  CMBICI  OCHOBHBIX  XMMHUYECKHMX  [MOHSTHI:  pacTBOp,
BIEKTPOJUTHI, HEAJEKTPOIUTHI, SJIEKTPOIUTUYECKAS TUCCOLIMALNS, PEAKLIUT
HOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE paBHOBECHE, OoOpaTUMBbIC W
HEOOpaTUMbIE PEaKlMH, OKHCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIATENh, BOCCTAHOBUTEIb, OKUCICHUE W BOCCTAHOBIICHUE, AJTOTPOIIHS,
aM(pOTepHOCTh, XUMHUYECKasl CBS3b (KOBAJICHTHASI, HOHHAS, METAJUTMUECKas ),

KpUCTAJIMYCCKAaA peméTKa, CILIaBbl, CKOPOCTb XHUMHYECKON pCaKnuu

1.2

13

14

HIUIFOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHUMHUUYCCKUX MOHATUH U

HpI/IMeHHTI) OTH IIOHATHUSL HpI/I OIIMCAaHUU BCIIICCTB U UX HpeBpaHleHI/Iﬁ
COCTABJIATH ypaBHeHI/Ifl SHCKTpOHI/ITH‘{eCKOﬁ auccomualmnn KHCJIOT,
Hienouel U colied, MOJMHBIE U COKpAIIEHHbIE YPaBHEHUS PEAKIMi HOHHOTO
obMeHa

paCKpI)IBaTI) CYHIHOCTB OKHUCJINUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ

MoCpeACTBOM COCTABJICHHUS 3JICKTPOHHOT'O OanaHca 3TUX peaKHI/Iﬁ

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

ITo Temam: «Hemeramnmsl W uUX coeauHeHUA» U «MeTawibl U UX

COCOAUHECHUA

2.1

2.2

XapaKTCpPU30BaTh (OHI/ICBIBaTB) O6H_II/IC n CHCI_II/I(l)I/I‘-IeCKI/IC XUMHUYCCKUC
CBOMCTBaA INPOCTBIX W CIOXKHBIX BCHICCTB, IMOATBECpKIAasd OIIHNCAHHC
npuMepaMn MOJICKYJIAPHBIX W HWOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIIUX

XUMHYECKHUX PEaKInn

COCTaBJIATH YpPaBHCHUIA peaKHHﬁ, MOATBCPKAAOMIUX CYHICCTBOBAHUC

T€HETHYECKOM CBSA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOICTBa BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHUH,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHHﬁ B Pa3IMYHBIX

YCHOBUSX

2.4

CJIeIoBaTh MpaBHJIaM MOJIb30BAaHUS XMMHUECKON MOCY0i U 1a00paTOPHBIM
o0opynoBaHMEM, a TakkKe TMpaBWiaM oOpalleHus C BEIIeCTBAMHU B
COOTBETCTBUM C HUHCTPYKUHUSAMHU 1O BBIIOJHEHUIO JIaOOpaTOPHBIX

XUMHUYCCKUX ONBITOB IO MOJYUYCHUIO U CO6I/IpaHI/IIO ra3006pa3H51x BCIICCTB




(aMMHMaKa 1 yTriaeKucsioro rasa)

2.5

3.1

MNpOBOAUTH PCAKIMHU, IMOATBCPKIAAOIINC Ka4ueCTBEHHBIN COCTaB PAa3INIHBIX
BEIICCTB: PACIIO3HABATh OIBITHBIM IyTEM XJIOPUA-, OpOMHI, WOAUI,
kapOonar, d¢ocdar, cunmmkar, cynb}ar, THUAPOKCHIMOHBI, KAaTHOHBI
AMMOHHSI, WOHBI H3YyYCHHBIX METAJUIOB, IMPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEILECTB
ITo Teme: «XuMHS U OKpYXKaroLas cpeaar

pacKkpbIBaTh CMBICI OCHOBHBIX XuMMHMueckux mnoHsTtuil: IIJIK BemiecTsa;

KOppO3us METAJLJIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpallin MBICIUTEILHOMN ACATCIIBHOCTH — aHAJIN3 U
CHUHTC3, CPAaBHCHHUC, O606H_ICHI/IC, CUCTCMATU3allUI0, BbIABJIICHUC ITPHUYNHHO-
CJIICACTBCHHBIX CBsI3CH — AJI1 U3YUCHUA CBOICTB BC€IICCTB U XHMHUYCCKHUX
peaKuHﬁ; CCTCCTBCHHOHAYYHLIC MCTOAbI IMO3HAHUA — Ha6JIIO,Z[eHI/IC,

U3MEpEHHUE, MOJIETUPOBAaHUE, SKCIIEPUMEHT (peasIbHbII U MBICIICHHBII )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

[Ipenmer xumun. Ponb XMMUH B )KU3HU 4YEJIOBEKAa. XUMUA B CUCTEME HayK. Tena u

BCIIIECTBA. dusndyeckue CBOMCTBA BCIIICCTB. ArperaTHoe COCTOsSIHHE B€IICCTB

1.2

1.3

[TonsTe o merogax mo3HaHWs B XUMUU. Yuctele BemiectBa U cMecu. CrocoObl
paszaeneHus cMecen
ATOMEBI U MOJICKYIJIBI. Xumuyeckue djieMeHTBl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.

HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOG Y4CHHUC

14

1.5

1.6

1.7

Xumnueckas (opmyna. BajgeHTHOCTP aTOMOB XHWMHUYECKHX JIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aToMHasg macca. OTHOCUTENbHAs

MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

Kommuecto BemecTBa. Mosb. MossipHas Macca. B3auMoCBsI3b KOJIMUECTBA, MACCHI U
Yuclia CTPYKTYPHBIX €IMHUII BemiecTBa. PacuéTel mo QopmynaM XUMHUYECKHX

COE€IUHEHUN

dusnueckne U XUMUYECKUE SBICHUS. XHUMHUICCKast pCaKkuus u eé IIPpHU3HAKH. 3akoH
COXPAHCHUA MacCChbl BCIICCTB. XUMUYECKHUE YpaBHCHUA. Knaccmbnxaunﬂ

XUMHUYECKUX Peakiuii (COeIUHEHMS, pa3JIOKEHUSs, 3aMeIeHUsI, 0OOMEHA)

XUMUYECKUN SKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IOCYIO0i, C IpaBUJIaMH
paboThl B 1abopaTtopun U npuémMaMu oOpalleHus ¢ J1abopaToOpHbIM 000PYIOBaHUEM,
M3Y4YEHHE U ONHCaHUuE (PU3NYECKHX CBOWCTB OOpa3Il0B HEOPTaHWYECKUX BEIIECTB,
HabOmoneHne (u3nyeckux (TUIaBJI€HUWE BOCKa, TasHUE JIbJla, pacTHMpaHHE caxapa B
CTYIIKe, KHUIIEHHME U KOHJEHCAlUs BOJAbI) M XHMMHUYECKUX (TOpPEHHE CBeuH,
IIPOKAJIMBAaHUE MEJHOW MPOBOJIOKH, B3aMMOJEHCTBUE MENA C KUCJIOTOM) SBIEHUM,
HaONo/leHne ¥ ONHUCaHWe TMPU3HAKOB MPOTEKaHUs XMMHUYECKHUX peakuui
(pa3noxeHue caxapa, B3aWMOJICHCTBHE CEpPHOM KHCIOTBI C XJIOpUIOM Oapus,
paznoxxenue tuapokcuga meau(ll) mpu HarpeBaHWUM, B3aMMOJICHWCTBHE JKele3a C
pactBopom coiu menu(ll), usydenue crnocoboB pazaeneHus cMmecedl (C MOMOIIBIO
MarHuTa,  (QWIbTPOBAHWE,  BbIIAPUBAHME,  JUCTWIUIALUSA,  XpomaTorpadus),
MIPOBE/ICHUE OUYMCTKH MOBAPEHHOM COJM, HAONIOJIEHHE M OIHCaHHE Ppe3yJIbTaToB
IIPOBE/ICHUSl OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHe

Mo/IeJIel MOJIEKYIT (IapOCTePIKHEBBIX )

Baxuerive npencTaBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razon. CocraB Bo3ayxa. Kuciopoa — 3JieMEHT U TPOCTOE BEIIECTBO.
Haxoxpaenue kucinopojaa B mpupoje, Gu3ndecKkue U XUMUIECKHe CBOMCTBA (peakiuu
ropenus). Okcuapl. [Ipumenenue kuciopona. CrocoObl MOTydeHUsT KUCIOPOJa B

nabopaTopuu U MpOMBIIUICHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H —




AJUTOTPOITHAS MOU(DUKAITUS KHCIIOPOIa

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

TernoBoil APPeKT XUMHUYECKON peakiiy, TEPMOXMMUYECKHUE YPaBHEHUS, 3K30- U
SHAOTEPMHUUYECKHE PEaKUUU. TOIUIMBO: yrojib M MeTaH. 3arpsA3HEHUE BO3AYXa,

yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bonopox — smemeHT W mpocroe BemiecTBO. HaxokieHwe BoJopoia B IPUPOJIE,
(bu3HYecKre U XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MojtydeHus. Kuciorer u

conu
MousipHblii 00BEM ra3oB. Pacu€rbl 10 XMMUYECKUM ypaBHEHUSAM

®dusnueckue cpoiicTBa Boabl. Boma kak pactBoputens. PactBopel. Haceiennsle u
HEHaCBILICHHBIE pacTBOphL. PacTBOopuMOCTh BemecTB B Boxe. MaccoBas [ois
BELIECTBAa B pacTBope. XUMHUUYECKUE CBOWcTBA BoAbl. OcHOBaHuUs. Poib pacTBOpoB B
IPUPOAE M B KU3HU deloBeKa. KpyroBopor Boabl B INpUpPOAE. 3arpsA3HEHHE

IPUPOAHBIX BoA. OXpaHa U 0YMCTKA PUPOIHBIX BO

Knaccudukanus nHeopranmueckux coeaunennit. Oxcuapl. Kinaccudukarus oKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEepHBIC) U HECOJIeo0pa3yoIIue.
Homenkiarypa okcunoB. @usndeckrue u XuMUYECKHUE cBOKMCTBa OKCUAOB. [lonyuenue

OKCHUJI0B

OcnoBanusa. Kmaccudukanust ocCHOBaHMIA: MIETOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuil. @PuU3HUECKHE U XMMUYECKHE CBOMCTBA OCHOBAHMM.
[Tonydyenue ocHOBaHMI

Kucnorsl. Knaccudpukauusa xucinor. Homenknatypa kucinor. dusmueckue u
XMMHUYECKHE CBOMCTBA KHUCIOT. Psg aktuBHoctH MertaimnoB H.H. bekerosa.
[Tonyyenue kucimor

Comu. Howmenknatypa coseid. @Pusznueckue W XHMHYECKHE CBOMCTBA COJIEH.

ITony4yenue conen

2.10

I'eneTnueckas CBA3b MCKAY KiJIaCCaMU HCOPTaHNUYCCKUX COE€IUHEHUI
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XUMHUYECKUH KCIIEPUMEHT: KaueCTBEHHOE OIpE/eTICHHE COJIEpKaHUsl KUCIOpoaa B
BO3/lyXe, MOJIyYeHUEe, COOMpaHue, paclo3HaBaHWe M W3YYEHHE CBOWMCTB KHUCIOPOJa,
HaOJTI0ICHUE B3aUMOJICHCTBHUS BEIIECTB C KHCIOPOJIOM H YCIOBHS BO3HUKHOBEHUS U
MIpeKpaleHus: ropeHus (moxapa), 03HaKOMIIeHHEe ¢ 00pa3llaMu OKCHJIOB U OIHCAHUE
WX CBOKCTB, IOJIyUYEeHUE, COOMpaHUe, PacIlO3HABAHUE M M3YYCHHE CBOWCTB BOJOPOJIA
(ropenue), B3ammojeiicTBue Bogopona ¢ okcugom  Memu(ll)  (Bo3zmoxkHO
WCIIOIB30BaHNUE BUICOMATEPUAIIOB), HAOIIOACHHE 00pa3IOB BEIIECTB KOJIMUECTBOM |
MOJIb, UCCIIEJJOBAHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBJICHHUE PACTBOPOB C OMNPENCIEHHOW MacCOBOW JOJEH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJACWCTBHE BOJBI C MeTaliaMd (HaTpueM U
KaJIbIiieM) (BO3MOYKHO HMCTIOJIb30BaHUE BUICOMATEPUAJIOB), ONIPEICIICHUE PACTBOPOB
KHCIIOT W IIeToYell C TMOMOIIBI0 HWHAWKATOPOB, HCCIEIOBaHHE O0O0pasIioB

HCOpPraHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB, Ha6J'IIO,I[eHI/Ie HN3MCHCHHA OKpPAaCKH




WHIWKATOPOB B PAacTBOpax KHUCIOT W MIEJIOYCH, M3yYCHHUE B3aMMOJICHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM cepHOW KHCIOTHI, KHUCIOT C METaIaMH, pPEaKIui
HEUTpaIU3ally, II0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHECHHE OJHOIO
MeTajula IPYTMM M3 PAacTBOpPA COJM, PEHICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 MO TeMe

«BaxHennme KJI1acchl HEOPraHUYECKUX COCAUHEHUIN»

IIepnonnueckuit 3akoH U [lepuoanueckas cuctemMa XMMUYECKUX 3i1eMeHToB [I.1.

3 MenaeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE PEAKLINH
[TepBbie TOMBITKK KIACCH(PUKAIMU XUMUYECKUX DAJIEMEHTOB. lloHATHE O Tpymmax
31 CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE M IIEIIOYHO3EMEIbHBIE METAJUIbI, TaJOTCHBI,
' WHEPTHBIE Ta3bl). OJEMEHTBI, KOTOpbIe OO0pa3yloT aM(OTEpHBIE OKCHIbI U
TUJPOKCUIBI
[Tepuonuueckuii 3akoH. Ilepuonuueckas cucrema XumMudeckux osiemeHtos JI.M.
3.9 MenneneeBa. KoporkonepuonHas u mnuHHONEpuomHas ¢opmbel [lepuomudeckoit
' cucrembl xumuueckux dneMeHtoB J[M. Menneneesa. llepuoasl u rpynmsl.
@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AJIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. Onektponbl. CTpoeHue
33 AJICKTPOHHBIX ~ O0OJIOYEK  aToMOB  mepBbIX 20  XMMHYECKUX  DJIEMEHTOB
' Ilepnonnueckoit cucrembr JI.MI. MenneneeBa. XapakTepuCTHKa XUMHUYECKOIO
3JIEMEHTA IO ero nosoxeHuro B [lepuoanueckoii cucreme [I.M1. Menneneesa
3aKOHOMEPHOCTH  HW3MEHEHHS  pajuyca aTOMOB  XHMHUYECKHX  DJIEMEHTOB,
34 METAJUIMYECKUX M HEMETAIUIMYECKUX CBOMCTB IO TpymmaM U mnepuojam. 3HaueHue
' [Tepuonnueckoro 3akoHa U I[leproauyecKkoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB IJISI
pa3BuTusA Hayku U npakTuku. .M. MeHnaenees — yd€HbIN U IpayKJaHUH
35 Xumuyeckass  cBs3b.  KoBanmeHTHast  (MOJsipHas W HEMOJSpHAsl)  CBS3b.
' DIIEKTPOOTPULIATENILHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBS3b
36 Crenenp oxuciieHus. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccs
' OKHCJICHHS U BOCCTaHOBICHHUSA. OKUCIUTEIN U BOCCTAHOBUTEIN
XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHe 00pa3IoB BEIIECTB METAIOB U HEMETAIIOB,
37 B3aUMOJICVCTBHUE TUIPOKCH/IA IIMHKA C PACTBOPAMH KHUCIIOT W HIENOYEH, TPOBEICHUE
' ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMMI
(ropeHue, peakiuu pa3ioKeHUs, COSTUHCHHUS )
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 BemectBo n xummnueckas peakuus. [lopropenue
11 Ilepuonnueckuit 3axkoH. I[lepmoaudeckas cucrema XuUMHYECKHX 3ieMeHTOB J[.H.

MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMU CBOMCTB




1.2

XUMHYCCKUX DJIEMCHTOB IICPBBIX TpéX NEPpUOAOB, KaJInd, KAJIbIUA U UX COC,I[I/IHCHI/Iﬁ B
COOTBETCTBHHU C IIOJOKCHUEM JJICMCHTOB B HepHO,I[I/I‘IeCKOﬁ CUCTEME U CTPOCHHUEM

HUX aTOMOB

CrpoeHue BellecTBa: BHJIbI XUMUYECKON CBS3H. THUIBI KPUCTAIUIMUECKUX PEIHIETOK,
3aBHCHUMOCTb CBOMCTB BE€ILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM M BHUIA
XxuMHu4Yeckor cBsi3u. Kraccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB
(MeXIyHapoJHas ¥ TpUBHMAJIbHAsL). XMMHUUECKUE CBOMCTBA BEILECTB, OTHOCALIUXCS K
pa3IMyHBIM  KJaccaM  HEOPraHWYEeCKUX  COCIMHEHHMM, TI€HETHYeCKas  CBA3b

HEOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukamuss XuMU4YecknX peakiuidi MO pa3iMdHbIM MpU3HaKaMm (10 4YHUCIy U
COCTaBy YYacCTBYIOIINX B PEAKIH BEIIECTB, [0 TEIJIOBOMY (P PEKTY, O H3MEHEHUIO
CTENICHEH OKHCJICHHS XHMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMUYECKHE PEAKLIUU, TEPMOXUMHUECKUE YPaBHEHUS.

ITonstue o CKOpPOCTH XHUMHYECKOH pe€aKuuu

1.4

1.5

1.6

ITouste 006 O6paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKHX PpPCaKIUigX. Ilonsatue o
TOMOI'CHHBIX M TCTCPOICHHBIX PCaKIHAX. IlonsTHe O XWMHUYECKOM PpaBHOBCCHUU.
CDaKTOpBI, BJIMAIOINHUEC Ha  CKOPOCTb XUMHYECKOM pC€akKuu W  IIOJIOKCHHUC

XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHEIC pc€akuuu, SHGKTPOHHI)II\/'I 0ajlaHC OKHCJIUTEIIHHO-
BOCCTaHOBHUTEIbHOU peaKkmuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-

BOCCTaAaHOBHUTCIIbHBIX peaKIII/Iﬁ C UCITOJIb30BAHUCM MECTOAA SJICKTPOHHOI'O OanaHca

Teopust HNEKTPOJUTUYECKOM NUCCOLUMALUUUA. IJIEKTPOJIUTBI U  HEINEKTPOJIUTHI.
KartnoHnbl, aHunoHbl. MexaHW3M JHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUJIAMH
xumudeckor cBsi3u. CreneHb aucconuanuu. CunbHble U craabble AIIEKTPOJIUTHL.
Peaxiiuu nonHoro oomMeHa. Y CioBUs MMPOTEKAHUs PEaKIMil HOHHOTO 0OOMEHa, MOJTHBIE
U COKpalI€HHbIE HOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBaHUI U coJiel
B CBETE MpPEJCTAaBICHUNA OO0 DSIEKTPOJMTHYECKOW aucconmanuu. KadecTBeHHBIE

PCaKIi Ha NOHBI. IlonsTue o TUApOJIN3C cojieit

1.7

XVMMUYECKUI IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMU KPUCTAIUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETAIJIOB (TpaduTa U anMasa), CJI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HMCCIECIOBAHUE 3aBHCHUMOCTU CKOPOCTH XMMHUYECKOMH
peaxkuyu OT BO3AEHCTBHS pa3IuYHbIX (PAKTOPOB; UCCIIETOBAHNUE ANEKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoIlecca JAUCCOLHUAIIMM KUCIIOT, 1eoueil U coeil (BO3MOKHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); TPOBEJIEHHE OINBITOB, WJUIIOCTPUPYIOIIUX
NPU3HAKU NIPOTEKaHUs peaklruii HOHHOTO oOMeHa (0O0pa3oBaHME OCajKa, BBIICICHUE
ra3a, oOpa3oBaHHE BO[bl); OINBITOB, WIIIOCTPUPYIOIIUX IPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX peakiuil (FOpeHue, peakiuu pas3ioKeHUs, COCIUHECHHUS);
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX peakluil Ha

HOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4




Hemeramier 1 ux COCOAUHECHU S

2.1

OO0mas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CrpoeHne u (GU3NYECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHMMHYECKHE CBOMCTBA Ha TmpuMepe xJjopa (B3auMOJACHCTBUE C
MeTaJlJlaMH, HeMeTa/slaMu, Imienouamu). XiopoBoaopod. CoinsHasg —KHCIIOTa,
XUMUYECKHE CBOMCTBA, IIOJIy4eHHUE, IpUMEHEHUE. JIeHCTBHE XJI0pa U XJIOPOBOAOPOIA

Ha OpraHu3M 4€JIOBCKa. Baxxneimme XJIOPpHUAbI U KX HAXOXKIACHUE B IIPUPOALC

2.2

2.3

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OCOGEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne W (U3NYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB — KUCJIOpO/Aa U cepbl. AJUIOTPONHbIE MOAU(PUKALMK KHCIOPOAA U CEpBI.
Xumuueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHUE, (PU3HMUECKUE U XUMUYECKHE
cBoiicTBa. OKcUIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCUA0B. CepHasi KHCIIOTA,
¢u3nyecKkue U XMMHUYECKHE CBOWCTBA (00IIME KaK IMPEICTaBUTENS Kilacca KUCIOT U
cneunduyeckre). XUMHUECKHE PEAKIMM, JIeKAL[MEe B OCHOBE IPOMBIIUICHHOTO
cnocoba monyuyeHusi cepHoil kuciotbl. Ilpumenenue. Coau cepHOM KHUCIOTHI,
KayecTBEHHasl peakuus Ha cyiabdar-uoH. HaxoxneHue cepbsl M €€ coelMHEHUH B
npuposie. XUMHUYECKOE 3arpsi3HEHUE OKpYXKAIOLIEH Ccpenbl COSAMHEHUSMU CEpbl
(KMCIIOTHBIE ~ JIOKIM, 3arps3HEHUE BO3AyXa U  BOJOEMOB), CIOCOOBI  €ro
MPEIOTBPALLICHUS

OO6mass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIe CTENIEHN OKUCIIEHUs. A30T, pacClpOCTpaHEeHUE B MPUPOJE, (HpU3NYecKHe
U xummu4deckue cpoiictea. KpyroBopot azota B npupoze. AMMHaK, ero Gpusndeckue u
XMMHUYECKHE CBOMCTBA, MoydeHue U npuMeHeHne. Comu aMMOHHMS, UX (pu3ndYecKue u
XUMHYECKHE CBOMCTBa, nMpuMeHeHHe. KauecTBeHHas peakiusi Ha MOHbl aMMOHHMSL.
A30THas KUCIOTa, e€ MmoiyyeHue, GU3nuecKue U XMMUYeckue cBocTBa (00IIMe Kak
MpeJICTaBUTENd Kjlacca KHUCIOT U crnernuduueckue). Vcrnonb3oBaHWe HUTPATOB U
cojieil aMMOHMS B KayeCTBE MUHEPAIbHBIX yIO0OpeHHH. XUMHUYECKOe 3arps3HEeHue
OKpYXKarollled cpeabl COEAUHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHue

BO3]1yXa, MOYBBI U BOJJOEMOB)

2.4

®ochop, amrorponHeie Moaudukauuu Qocdopa, GuMUEcKkMe U XUMHUYECKUE
cBoiictBa. Okcun docdopa(V) u dochopnast kucinora, HuU3nMUEeCKUe U XUMUUYECKUE
cBoiicTBa, mnosydyeHue. Mcnonp3oBanue ¢ochaToB B KauecTBE MHUHEPAIbHBIX

ynoopeHuit

2.5

OO6mas xapaktepuctuka 31meMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHW OKUCIEHUS. YTIJIEepoA, aUIOTPOIHbIE MOAU(UKALUH,
pacrpocTpaHeHue B IMpHpoJe, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa. AncopOrus.
Kpyrosoport yraepona B mpupoe. OKcuIbl yriiepoaa, ux GU3NUecKue 1 XUMHUECKUe
CBOICTBa, JEHCTBME HA JKUBbIE OpraHuW3Mbl, IIOJyYEHUE U IPUMEHEHHUE.

DKOJIOTHYEeCKHEe TpoOsieMbl, CBsi3aHHBIE C okcuaoMm yraepoma(lV); rumoresa




100aTbHOTO TMOTEIICHUST KJIMMaTa; MapHUKOBBIA 3P (EKT. YroibHas KUCIOTa U €€
coimM, WX (U3NYECKHE W XHUMHUYCCKHE CBOWCTBA, MOJYYCHHE W MPHUMEHEHHE.
KauectBenHast peakuus Ha KapOoHaT-MOHBL lcronp3oBaHue KapOOHATOB B OBITY,

MCIUIHHE, IIPOMBINIJICHHOCTH U CEJIbCKOM XO3SICTBE

2.6

[lepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTWIIEH, 3TaHOJ, INIMLEPHUH, YKCYCHAs KUCIIOTA).
Hx coctraB u xumudeckoe ctpoeHue. [lonstue o GMOIOTHUECKH Ba)KHBIX BEILIECTBAX:
XKHUpax, OeNKax, yrieBoiax — U UX POJIM B KHU3HH YelloBeKa. MaTepualibHOE €MHCTBO

OpTraHU4Y€CKUX U HCOPIraHNM4ICCKUX COGI[I/IHCHI/Iﬁ

2.7

2.8

KpemHunii, ero ¢usznueckue ¥ XHMHUYECKHE CBOMCTBA, MOJyYECHHUE W TMPUMEHEHUE.
Coenunaenus kpeMmHus B mpupoje. O0mue npencrasieHus o0 okcuae kpemuausi(1V) n
KpeMHUeBOM kucnore. CHUIUKaThl, WX HCHOJIb30BaHHE B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH. BaKHEWINe CTPOUTENbHBIE MAaTepHallbl: KepamHKa, CTEKIIO,
IIEMeHT, ©OeToH, kene300eroH. IIpoGnembl  OG€30macHOTO  MCIOJIB30BAHUS

CTPOUTCJIbHBIX MAaTCPUAJIOB B HOBCGILHGBHOI\/JI KHU3HU

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHE 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOIMCTB
COJISTHOM KHCIJIOTBI; HpPOBEIEHUE KAuyeCTBEHHBIX pPEAKIMA Ha XJIOPHI-UOHBI H
HaOJIOICHWE TPU3HAKOB WX NPOTEKAHUS; OMBITHI, OTpakarommue (Qusnueckue u
XMMHUYECKHE CBOWCTBA TaJOr€HOB U MX COEIUHEHUH (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEpPHUANIOB); O3HAKOMJIEHHE ¢ 00pas3liaMH XJIOPHAOB (TaJlOr€HUOB);
O3HaKOMJIEHHE ¢ oOpaslamu cepbl U €€ COCJUHEHUSMHU (BO3MOXHO HCIHOJIb30BAHUE
BHJIEOMATEPHAIIOB); HAOJIOJEHHE Tpoliecca OOYTIMBAaHHS caxapa TOJ JCUCTBUEM
KOHIICHTPUPOBAaHHONW  CEpHOM  KHUCIOTBHI; M3y4YeHHE  XMMHUYECKHX  CBOWCTB
pa30aBiIeHHON CEpHOM KHUCIOTHI, IPOBEJECHUE KAaU€CTBEHHOM peakluy Ha cyibdat-
WOH U HalOIIoJieHHe MpHU3HAaKa e€ MPOTEeKaHMs; O3HAKOMIIEHHE C (U3NYECKUMHU
cBoiictBamMu azorta, (ochopa M HUX COeAUHEHHUH (BO3MOXKHO HCIOJb30BaHUE
BUJEOMATEpPHUAJIOB), oOpa3laMu a30THBIX U (GOChOPHBIX yIOOPEHUH; MOyuyeHHE,
coOMpaHue, pacro3HaBaHWE W W3yYCHHWE CBOWCTB aMMHaKa; MPOBEIACHUE
Ka4eCTBEHHBIX pPEeaKIMii Ha MOH aMMOHHUS U (QocdaT-uOH U U3y4eHHE MPU3HAKOB MX
IIPOTEKaHUs, B3aWUMOJECHCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEIbBIO
(BO3MOXKHO UCTIOJIb30BaHUE BUJIEOMATEPHAJIOB); U3yUYeHHE Moienei
KPUCTAJUTMYECKUX pemeEToK anMasza, rpadura, ¢yiepeHa; O3HAKOMIIEHHE C
IpOIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM IPOTUBOrasa; IMOJy4Ye€HHE, COOMpaHHe, paclO3HAaBaHUE U M3Yy4YECHUE
CBOWCTB YIJICKMCIIOTO Ta3a; MPOBEACHUE KAueCTBEHHBIX peakiuil Ha KapOoHAT- M
CHJIMKAT-HUOHBI U U3y4EHHE IPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHHE C MPOIyKLINEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH; PEUICHHE OSKCIEPUMEHTAIBHBIX 33734 110 TeMe

«Baxuenme HeEMETaAJUIBI U UX COEIUHEHUS)

MeTtamiel 1 ux COCAUHCHUA




3.1

OO0mas xapaKkTepUCTUKA XUMHUYECKHUX DSJEMEHTOB — METAJUIOB HAa OCHOBAaHWUU HX
nonoxkeHus B [lepuoanueckoit cucreme xumuueckux snementoB .M. MenaeneeBa u
CTpOGHI/ISI ATOMOB. CTpOGHI/Ie MCTAJIJIOB. MeTanm/Iqecxaﬂ CBiA3b U MCTAJJIMYCCKas

KpUCTAIIMYECKAast PeIIETKA. DICKTPOXUMUUECKUNA Psii HAMPSKEHUI METaJIOB

3.2

3.3

Ouznyeckue M XUMHYECKHE CBoOMcTBa MeTaiioB. OOmiMe crnocoObl MNOTyYeHHUS
MeTayyioB. [IoHATHE O KOPPO3WHM METAIJIOB, OCHOBHBIC CIIOCOOBI 3allUTBI MX OT
koppo3uu. CruiaBbl (CTajb, YyTyH, JIOPATIIOMUHUM, OpOH3a) U UX MPUMEHEHHE B OBITY

" IPOMBIINIJIICHHOCTH

[Ilenouynsle MeTauibl: HoJokeHUME B Ilepuoauyeckoil CUCTEME XMMHMUYECKHUX
anemenTtoB JI.MI. MenzeneeBa; cTpoeHHME HMX aTOMOB; HAaXOXJIEHHE B IPUPOJE.
dusnyeckue U XMMHUYECKHE CBOIcTBa (Ha mpumepe HaTpus U Kanus). OKcuisl U

TUAPOKCHUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie MCJIOYHBIX MCTATJIOB U UX COGI[I/IHGHI/Iﬁ

3.4

[IlenoyHO3eMeENbHBIE METAJUIBI MarHUM M KalbLMi: nonoxenue B Ilepuoanueckoit
cucremMe xumuueckux siiemMeHToB J[.M. MeHneneeBa; CTpo€HHE UX AaTOMOB;
HaxoxXxJaeHue B npupone. Puznueckne U XMMUYECKUE CBOMCTBA MarHus U KaJlbLUs.
Baxneiimue coeauHeHus Kayibliusg (OKCUZ, TUAPOKCUA, coiH). KECTKOCTH BOIBI U

croco0sbl e€ ycTpaHeHus

3.5

AmomuHuii: nonokenue B Ilepuoanueckoit cucremMe XUMHUYECKHX 3iemeHToB JI.U.
MenpeneeBa; CTpoeHHE aToMa; HaXxOXACHUE B mpupoze. OU3nveckne U XUMHUYECKHE

CBOICTBA aIIOMHUHMUS. AM(I)OTepHBIe CBOIMCTBA OKCHA U THUAPOKCHU A aJTIOMHUHUSA

3.6

Kene3o: mnonoxenne B Ilepmogmueckoil cucreme XumMudeckux snemeHtos JI.M.
MeHeneeBa; CTpoOeHHE aTOMa; HaXOXAEHUE B npupojae. Puznveckue U XUMHUYECKUE
cBoiicTBa xene3a. Oxcupl, ruapokcuabl u conu xenesa(ll) u xenesa(lll), ux cocras,

CBOICTBA U IMOJIy4YCHHUC

3.7

XVUMUYECKUN IKCIEPUMEHT: O3HAKOMIIEHHWE C 00pa3llaMH METasIOB M CILIaBOB, MX
(U3HYECKUMU CBOHCTBAMH; W3YYCHHUE PE3YJIbTATOB KOPPO3WH METAJLIOB (BO3MOKHO
UCIIOJIb30BaHNE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOCHCTBHS OKCHIA KaTbIUs
U HaTpus C BOJOW (BO3MOXKHO HCIIOJBH30BAHWE BHICOMATEPHAIIOB); HCCIIEIOBAHHE
CBOMCTB >KECTKOM BOJBI; TpoIlecca TOPEHHUsS jKele3a B KHcIopoae (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEaKITUi
Ha MOHBI (MarHus, Kaubls, aaroMuHus, 1uHKa, xene3a(ll) u sxeneza(lll), mequ(ll);
HAOJIOJICHUE W OMTMCAHKE TPOIECCOB OKPAIIMBAHUS IJIAMCHH MOHAMU HATPHS, KU
U Kamblusg (BO3MOXHO  HCIIOJNIb30BAaHHME  BHUACOMATEPUANIOB);  HCCIEIOBAaHUE
aM(OTEpHBIX CBONCTB THUIPOKCHAA AaTIOMHUHHS M THIPOKCHAA IIMHKA, pEIICHUE

SKCHCPUMCHTAJILHBIX 3a/1a4d 110 TCMC «BaxkHeinme MeTaibl U UX COCAUHCHUA»

XuUMHS ¥ OKpYXKarolas cpena

4.1

HoBeie maTepuansl u TexHonoruu. BemecTtsa u Marepualibl B OBCEAHEBHOM KU3HU
YyeJoBeKa. XUMHS U 30pOBbe. be3omacHoe MCnonb30BaHUE BEIIECTB U XUMUYECKUX

peakiuit B ObITy. [lepBasi mOMOIIL IPU XUMHYECKUX 0XKOTaX U OTPABICHHSIX




4.2

OCHOBBI JKOJIOTUYECKON TPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIeH
cpenpl IIJIK. Ponp xumum B pemieHuM HKOJIOTHYECKUX Tmpobsiem. [Ipupoansbie
UCTOYHUKU YIIIEBOJOPOJOB (yrojib, HPUPOAHBIH Tra3, He(PTh), MNPOIYKTHl HX

nepepaboTKu, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUN HKCIEPUMEHT: H3y4eHHEe O0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbI

METAJIJIOB, ITOJIMMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K PE3YJIBbBTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM ITPOTPAMMBI
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon

NpoBePsSIeMOro
TpeOoOBaHUS

1

11

1.2

1.3

IIpoBepsiemblie TpeOOBAHUSA K NPeAMETHBIM pe3yJbTaTaMm 0a30BOro
YPOBHS OCBO€HHMSI OCHOBHOM 00pa30BaTeIbHOM NMPOrpaMMbl 0CHOBHOT0
o0urero oopazoBanust Ha ocHoBe PI'OC

IIpencraBnenue:

O TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, TMOHHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XHMMHYECKOM HAyKH KakK oOOJIaCTH COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMIIOHEHTAa OOIIeH KyJIbTypel ¥ IPaKTUYECKON
NeSITeIbHOCTH Y€JI0BEKa B YCIOBHMSIX COBPEMEHHOI'O O0IECTBa; NOHUMaHHE

MCCTa XMMHUHU CPCAU APYTUX €CTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX II03HAHHA, B TOM YHUCIIC OBKCICPHUMCHTAJIBbHBIX H
TCOPCTUUCCKHUX MCTOAAX MCCJICAOBAHUSA BCIICCTB M M3YUCHHUA XHUMHUYCCKUX
peaKHHﬁ; YMCHHEC UCITIOJIB30BaTh MOACIIN IJIS 00BACHEHUS CTPOCHHUA aTOMOB

U MOJIEKYII

0 cdepax mnpodecCHOHATBHOU ACATEIHHOCTH, CBSI3aHHBIX C XUMHEH U
COBpPEMEHHBIMH  TEXHOJOTHUSIMH, OCHOBaHHBIMH  Ha  JOCTHIKEHMSIX
XUMHAYECKOUI HAayKH, 4TO ITO3BOJIUT O6y‘-IaIOHII/IMC$[ paccMaTpuBaTb XUMUIO
Kak cdepy cBoeil Oyaymied mpohecCHOHaNbHOM NESTEIBHOCTH U CIeNaTh
OCO3HaHHBIN BBIOOp XUMUHU KaK IPOoUIBHOIO MpeaMeTa Mpu Mepexosie Ha

YPOBEHb CPEAHEro o0mero oopa3oBaHus

2.1

Brnanenue cucreMol XMMHUYECKHUX 3HAHMH MU YMCHHUEC NIPUMCHATH CUCTCMY

XUMHNYECKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEHIINE XUMUYECKUE TTOHATHS: XUMHUECKUNA JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS U HEOAHOPOIHAs
CMECh, OTHOCHTENbHBIE aTOMHAs M MOJICKYJISIpHAas MaccChl, KOJHMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIA OOBEM, OKCHA, KHCIOTa,
OCHOBaHHWE, COJNb (CpPEemHss), XUMHUUYECKash PEaKIusl, pEeaklud COCIUHEHUS,
peaKiiu pa3joKEeHUs, PEaKIMU 3aMEIICHUs, PEeaKIMu OOMEHa, TEIIOBOM
ahdexT peakmuu, 3K30- U IHIOTEPMUUYECKUE PEAKIIUH, PACTBOpP, MAcCOBas
JIOJIs XUMUYECKOIO 3JIEMEHTA B COCAMHEHHH, MAacCOBasi JOJsl U MPOLIEHTHAs
KOHIIEHTpallKs BEIIECTBa B PAaCTBOPE, SIIPO aToMa, AJIEKTPOHHBIHN CIION aToMa,
aToMHasi opOWTanb, paauyC aToMa, BAJICHTHOCThb, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBS3b, JJIEKTPOOTPULIATENILHOCTh, TMOJSpHAs M HEMoJspHast
KOBQJICHTHASI CBSI3b, NOHHAS CBS3b, METAJUTMYECKAS CBSI3b, KPUCTAILTHUECKAS
peméTka (aToMHasi, MOHHAsI, METAIIMYECKasi, MOJIEKYJIsipHasi), HOH, KaTHOH,

AHUOH, OJJICKTPOJIIUT W HCEIJICKTPOJIIUT, ISJICKTPOJIUTUYCCKAA AUCCOUHALINS,




peaKki MOHHOTO OOMEHA, OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIIHH,
OKHCIIUTENh U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJICHHE, AJIEKTPOIIU3,
XUMHYECKOE PaBHOBECHE, O0OpaTHMble M HEOOpATUMBIC PEAKIUH, CKOPOCTH

XUMUYECKOW peakinu, katanuzatop, [IJIK, koppo3us meTanios, CriaBbl

2.2

OCHOBOIIOJIATAlOIIMEe  3aKOHBl ~XUMHHU: 3aKOH COXPAaHECHHsS  MAaccChl,
nepuoanueckuid 3akoH [[.M. MeHnneneeBa, 3aKOH IOCTOSHCTBAa COCTaBa,

3aKOH ABOrajapo

2.3

3.1

TECOpHUU XHUMUU: ATOMHO-MOJICKYJISIpHas TEOpUs, TEOpUs

3JIEKTPOJUTUYECKON JUCCOLUALINI
Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLIEH

yYMEHHE MPaBWJIBHO HCMOJIb30BaTh M3y4EHHBIC BEIIECTBA U MaTepuaibl (B
TOM YHCJI€ MHUHEpPAJbHbIE YIOOpPEHHWs, METAUIbl U CIUIaBbl, MPOIYKTHI
nepepadoTKU MPUPOJHBIX UCTOYHUKOB YIIIEBOAOPOIOB (YIUisf, MPUPOIHOTO
ra3a, He)TH) B OBITY, CEITBCKOM XO3SICTBE, HAa TIPOU3BOACTBE M MOHMMAHHE
3HAUEHUS KUPOB, OEJIKOB, YIJIEBOJOB JUIsi OpraHU3Ma YelIOBeKa; YMEHUE

IIPOTHO3UPOBATH BJIMAHNUEC BCUICCTB M XUMHUYCCKUX NPOUCCCOB HAa OPraHu3M

YCJIOBCKA U OKPYKAKOIIYIO ITPUPOAHYIO CPCAY

3.2

3.3

3.4

YMEHHUE UHTErpUpOBaTh XMMUYECKHE 3HAHUS CO 3HAHUSMHU JPYTUX y4eOHbIX
MIPEeIMETOB

HaJM4yue OmbITa pabOThl C PA3NMYHBIMU MCTOYHHUKAMH HHQOpPMAIUH IO
XUMHAM  (HayyHass W  HAy4YHO-TIONYJISIpHask  JUTepaTrypa, CJIOBapH,

CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BC€IIECTBAX, MHX
NpEeBpalICHUAX U NPAKTUYCCKOM IMPUMCHCHHUHN W YMCHHC HUCIIOJIB30BATH e€

AJId pCUICHU A y‘~I€6HO-HO3HaBaT€J'II>HI>IX 3aaa4

Brnagenne ocHOBaMHM TOHSTHWHOTO amnmapara ¥ CHMBOJIMYECKOTO S3bIKa
XUMHH IS COCTaBIeHUs] (OpPMYT HEOPraHMYECKHUX BEIIECTB, YpaBHEHUU
XUMHYECKHX PEaKIHid; ocHoBamMH xuMuieckoid HomeHkmarypel (IUPAC u

TPUBUAIBHOI)

YMeHne oObsCHATH CBSI3b MOJIOKEHUS deMeHTa B [lepuoandeckoit cucrteme
C YHCIIOBBIMU  XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XHMMHYECKUX
JJIEMEHTOB (COCTaB ® 3apsn  sApa, OOIIee YHCIO DJIEKTPOHOB),
pacrmpeiesieHueM DJJIEKTPOHOB IO HHEPreTUYECKUM YpPOBHSM aTOMOB

MEPBBIX TPEX MEPUOJOB, KAJIUs U KaIbIIHs

[IpencraBinenue O MNEPUOAMYECKOM 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
JJIEMEHTOB (paJuyCc aToMma, 3JIEKTPOOTPULIATENBHOCTh), MPOCTBIX U
CJIOXKHBIX BEIIECTB OT MOJIOKEHUs 7eMeHTOB B [leprnoandeckoii cucreme (B

MaJIbIX MEprUoAax M rjiIaBHbIX Honrpynnax) H DJICKTPOHHOI'O CTPOCHHS aTOMA




7 YMmenue kinaccupuIpoBarTh:
7.1 XUMHUYECKHUE DJIICMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEaKIINU
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTH Y CTEIICHb OKUCJICHUSI XMMHUYECKUX JIEMEHTOB, 3apsi] HOHA
8.2 BHJI XUMHUYECKOHN CBSI3U U THI KPUCTALUTUYECKON CTPYKTYPBI B COSUHEHUSX
8.3 XapakTep Cpebl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHCJIUTENh U BOCCTAHOBUTEID
9 YMeHHe XapakTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOWCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOJ, 030H, BOJOPOA, TpaduT, ajMas, KPEeMHHM,
9.1 azot, (ocdop, cepa, xyop, HATPUH, KWW, MarHUi, KaJabllUi, aTFOMUHUH,
KEJEe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIC WX BOJIHBIX PacTBOPOB (BOJA, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHJIBl M THAPOKCHUIL MeTamuioB I-11A
99 rpynmn, amtomunus, meau (1), nunka, sxenesa (11 u 111), oxkenaer yraepona (11
' u V), kpemuus (IV), azora u ¢ochopa (Il u V), cepsr (IV u VI),
CEepHHCTasi, CepHasi, a30THCTas, a30THas, QocdopHas, yrojbHas,
KpeMHHUEeBasi KUCTI0Ta U X COJIN)
MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHIMOCTH OT
9.3 WX COCTaBa M CTPOCHHS, NMPUMCHCHHE BEIICCTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTh TMPOTEKAHHUS XHWMHUYECKHUX TMpEBpalleHudl B
Pa3IUYHBIX YCIOBUSIX
10 YMeHUe COCTaBIISITh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHUS PEAKIIHIA, B TOM
Yucle:
10.1 peakiuii HFoHHOro 0OMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX XUMHYECKHE CBOMCTBAa HM3YYEHHBIX KIACCOB (TPYIIM)
' HEOPTaHMYECKUX BEIIECTB
104 MOATBEPIKIAIONINX TEHETHUECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHHe BIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTEIILHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
' JIOJII0 XUMHYECKOTO DJIEMEHTA B COSTMHEHUHT
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XMMHYECKHUX PEAKIUil M HAXOAWTh KOJIUYECTBO BEIICCTBA,

00BEM M Maccy peareHTOB WK MPOIYKTOB PEAKIMI




12

Bnanenue (3HaHue OCHOB):

121

OCHOBHBIMHM METOJIaMH HAy4yHOT'O TIO3HaHHs (HaONIOJIeHHE, W3MEpEHHUE,
9KCHEPUMEHT, MOJEIMPOBAHUE) NPU H3YYEHHM BEILECTB M XUMHYECKUX
SABJICHHI; yMEHHE CQOPMYIHUPOBATH MPOOJIEMY M MPEUIOKUTH IMyTH €&

pelieHus

12.2

12.3

13

131

13.2

13.3

13.4

Oe3omacHoMi pa6OTI)I C XUMHYECCKHNMH BCIIECCTBAMU, XHUMHYECKOM HOCYI[Oﬁ u

1abopaTopHbIM 000pyIOBaHUEM

MpaBWwIaMyd 0€30MacHOro OOpaimieHusi C BEIIeCTBAMHU, UCIOIb3YEeMBbIMU B
MOBCEIHEBHOM KU3HU, NPaBUJIAMU TOBEICHUS B IENAX CcOepekeHUs
310pOBbSl M OKpPYXKAIOLIEW NPUPOJHOM Cpelbl; IOHHUMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBbI ONpPENeIEHHBIX BEIIECTB,
CIoc000B YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3CHCTBHUS
Hanuume mnpakTHuecKMX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBIICHUS
CHEAYIOUIMX XUMUYECKUX IKCIIEPUMEHTOB:

M3YYCHHE WM OMNMHUCaHWE (PU3NYCCKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
(U3MYEeCKUMU W XMUMHYECKUMHU SIBICHUSMU; OIBITHI, WILTIOCTPUPYIOIINE
MPU3HAKU TPOTEKAHUS XUMUYECKUX PEAKIINI

U3Yy4YEeHHE CIIOCOOOB pa3ziesieHus: cMeceit

MOJIyYEHUE KHUCIOPOJAa Y U3Y4YEHHE €r0 CBOMCTB; IOJyYEHHE BOJAOpOAA U
HW3y4YEHUE €ro CBOWCTB; IIOJYYEHHE YIIEKUCIOrO ra3a U H3YYEHHE €ro
CBOICTB; MOJYYCHUE aMMHaKa U U3y4EHUE €ro CBOMCTB

IIPUTOTOBJIEHUE  PAaCTBOPOB  C  ONPEACIIEHHOM  MacCOBOW  JOJeH

paCTBopéHHOFO BCIICCTBA

135

MPUMEHEHHE HWHAMKATOpPOB (JlakMyca, MeTWiIopaHka u (eHondranenHa)

IJIg OIIPEACIICHUS XapaKTepa CpCAbl B paCTBOpPAX KUCIOT U 1Ienoyen

13.6

13.7

HCCIIENOBAaHNE U OIMCAaHHE CBOMCTB HCOPraHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIIaCCOB;, H3YUYCHUC BSaHMOJIGfICTBHSI KHCJIOT C MCTallllaMHd, OKCHUIAaMH
MCTAJUIOB, pPACTBOPUMBIMU U HCPACTBOPUMBIMHU OCHOBAHUAMH, COJIIMH,
MOJIYUYCHHUE HEPACTBOPUMBIX OCHOBaHI/II\/’I; BBITCCHCHHC OJHOIo McETajljla
ApyrumM U3 pacTtBopa COJIM; HCCICIOBAHUC aM(I)OTepHLIX CBOICTB

THAPOKCUI0B AJIFOMHUHUA Y TUHKA

pelieHne SKCIEPUMEHTAIBHBIX 3agad 1o TeMaM: «OCHOBHBIE KJIaCcChI
HEOPraHUYECKUX COCIUHEHUI»; «DJNEKTPOJUTHUYECKA IUCCOLIMAIIUSY;
«BaxHelne HeMETaUIbl M UX COCAUHEHUA»; « BakHenne MeTamibl U UX

COCOAUHCHU A

13.8

XUMHUUYECKHE HKCIEPUMEHTHI, WJUIIOCTPUPYIOLINE IPU3HAKU IPOTEKAHUS
peakuuii HOHHOTO 0OMEHa; KaueCTBEHHbIE PEeaKIMKM Ha MPUCYTCTBYIOIINE B

BOJIHBIX PAacTBOpax MOHBL XJIOpUA-, OpOMUA-, HOAHUI-, cyabdaT-, pocdar-,




14

141

14.2

Kap6OHaT-, CHJIMKAT-aHUOHBI, THUAPOKCHIA-UOHBI, KATHOHLBI aAMMOHWU,
MarHus, KajbIus, aJloMHUHHS, kene3a (2+) m xenesa (3+), memu (2+),

ILIMHKA

YmMeHnue:

NPEACTAaBIATh  PE3yNbTaThl  AKCHEpUMEeHTa B (opMe  BBIBOJOB,
JI0OKa3aTelbcTB, TpadukoB © TaOMUII ¥  BBIABIATH JIMIUPHUYCCKUE
3aKOHOMEPHOCTH

YCTaHaBJII/IBaTB CBsA3H1 MG)KI[y pea.HBHO Ha6HIOIIa€MBIMI/I XUMHUYCCKUMHU

SABJICHUAMHM M IIpoHeCcCaMu, IPOUCXOAAINMMH B MaKpO- H MHKPOMHUPE,

OOBSICHSTH IPUINHBI MHOTOOOpa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JDK3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1 HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC ITOHATUA
11 Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMeceid

12 ATOMEI U MOJICKYJIBI. Xumuueckue djeMeHThl. CHMBOJIBI XMMUYCCKHX DJICMEHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA.

13 Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3j1eMeHTOB. CTerneHb
OKHUCIIEHUS

3aKOH IOCTOSHCTBA cocTaBa  BemlecTB. OTHocuTeNlbHas aTOMHas — Macca.
14 OTtHocuTenbHasE MoJIEKyJsipHas Macca. MaccoBast J0Js XMMHYECKOIO 3JIEMEHTA B

COCIMHCHHNU

L5 KomnyectBo BemectBa. Mok, MousipHas Macca. MomsipHblii  00bEM  Ta30B.
B3anmocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €MHULL BELIECTBA

16 du3znyeckrue U XUMHUYCCKUE SBICHUS. XHMHYCCKAS peakuuga u eé IMPU3HAKH. 3akon
COXpaHCHUA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHUA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTCMAa XHMHUYCCKHX JJICMCHTOB I[I/I

MenneneeBa. CTpoeHrEe aTOMOB
[Mepuonuueckuii 3akoH. Ilepumomuueckas cucrema XuMHUYecKuX dnnemeHToB /J[.U.

2.1 Menneneesa. Ilepuoasl u rpynmnbl. PU3HYECKUMH CMBICH IOPAIKOBOIO HOMEDA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

Crpoenne aromoB. CoctaB aToMHbIX saep. M3zotombl. Onekrpossl. CrpoeHue
2.2 AIIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XuMudeckux anemeHToB Ileproanueckoit

cucrtemsl /.M. MeHnneneeBa

3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XHMHUYECKHX DJIEMEHTOB IEPBBIX TPEX
23 NepUoAOB, Kaiusd, Kauplugd (paauyca aTOMOB,  3JIEKTPOOTPHUIATEIBHOCTH,
METAJUINYECKUX U HEeMETAIJIMUYECKUX CBOWCTB) U MX COEIMHEHHHA B COOTBETCTBHUHU C

MIOJIOKCHHUEM 3JIeMEeHTOB B [leprondeckoil cuctemMe U CTPOSHHEM UX aTOMOB

3 CtpoeHue BemecTBa

Xumudeckass  cBsi3b.  KoBaneHTHass — (TMOJsIpHasT W HEMOJIApHAsi)  CBS3b.
3.1 DJIEKTPOOTPUIIATETILHOCTh XUMHUECKUX JIEMEHTOB. MoHHast cBs3b. Meranueckas
CBSI3b

39 Tuner KpUCTATNIMYCCKUX peH_IéTOK (aTOMHaSI, MOHHas, MeTaJ'IJ'II/I‘-ICCKaSI), 3aBUCHUMOCTDH

CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOH CBSA3H

Baxnelime mnpencTaBUTEeNd HEOpPraHWYECKUX BemecTB. Hemeramnmber u ux

coequHEHMs. MeTajibl U X COeIUHEHUS

i1 Knaccubukanus ©  HOMEHKIATypa HEOPraHMYECKHMX COCIWHEHUI: OKCHJIOB
(coneoOpa3zyromye: OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIE) U HECOJICOOPA3YIOIIHE;




OCHOBaHUH (I1E€70YM U HEPACTBOPUMBIE OCHOBAHUSA); KUCIOT (KHCIOPOICOAEPKALUE

1 OECKUCTOPOAHBIC, OTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCITBIX )

duszndeckne W XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HEMCTAIIJIOB: BOAOpPOJA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®uznyeckue U XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAUIOB: JIMTHSL, HATpPUS,
4.3 Kalusi, MarHus ¢ KaJblus, QJIOMHHHS, Keje3a. OJICKTPOXUMHUYECKHH psfl
HaIpsHKEHUH METAJLIIOB
44 @u3nyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEIMHEHUN HEMETa/lJIOB:
' XJIOPOBOAOPO/Ia, CEPOBOJOPO]IA, AMMHAKA
®dusnueckue U XMMHUYECKHe CBOMCTBa okcuaoB HemeTawioB: cepol (1V, VI), azora(ll,
4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), xkpemuus(lV). IToaydenue OKCHIOB
HEMETAJIJIOB
46 Xumnueckue cBorcTBa okcuioB: MeTauioB |A-IIIA rpynn, nunka, menu(ll) u xenesa(ll,
' I11). TToryueHre OKCUIOB METAILIIOB
XUMUYECKUE CBOICTBA OCHOBAaHMW M aM(OTEPHBIX THUIPOKCHIOB (Ha MpHUMEpe
4.7 TUAPOKCUIOB AIIOMHUHMS, XKeje3a, IuHKa). [lonmydyeHune ocHoBaHuMl M aM(OTEpPHBIX
THUAPOKCHUIOB
OO0mue XUMHYECKHE CBONCTBA KHUCJIOT: XJIOPOBOJOPOIHOW, CEPOBOAOPOIHOM,
A8 CEPHHCTOM, CepHOH, a30THOH, (ochopHOH, KpemHHEBOW, YyrompbHOW. OcoObie
' XUMHUYECKHE CBOICTBA KOHILIEHTPUPOBAHHON CEpHOM W a30THOM kucioT. [lomyuenue
KHUCIIOT
4.9 OO0mme XxuMHYeCcKUe CBOMCTBA cpenHux coset. [lomyuenue cosneit
410 [Tonydyenue, coOupaHue, pacrmo3HaBaHHE BOAOPOAA, KHUCIOPOJAA, AaMMHAkKa,
' YIJIEKUCIIOro Ta3a B JabopaTopuu
A1 [lonyuyenne ammuaka, CepHOM M a30THOW KHUCJIOT B MPOMBINUIEHHOCTH. OOmiue
' CHOCOOBI MOJTYyYEHHS METAIUIOB
412 ['eneTnueckas cBSI3b MEXAY KJlIacCaMHU HEOPTaHUUECKUX COCTMHEHU I
5 XUMHUECKUE peaKkIiu
Knaccugukanus XUMHUUECKUX peakluid IO pa3iuyHbIM MpU3HAKaM: 10 YUCITY H
5.1 COCTaBY Y4acTBYIOIUMX B PEAKIIMH BELIECTB, MO TEIIOBOMY 3 (DEKTY, 10 U3MEHEHHIO
CTETIeHEH OKUCIIEHUS! XUMHUYECKUX JIEMEHTOB
£ 5 TennoBoil 3¢ddexkT XxuMudyeckoil peaxkiuy, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' SHAOTEPMHUUYECKUE PEeaKINH. TepMOXUMHUECKUE YpaBHEHUS
OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENH U BOCCTAHOBUTEIH.
5.3 IIpoueccsl OKHCIIEHUS u BOCCTaHOBJICHUSI. DNEKTPOHHBIN OanaHc
OKHCIUTEIbHOBOCCTAHOBUTEIILHOM PeaKkIIuu
5 4 Teopust >IEKTPONUTHUECKOW auccouuanuu. KaThoHbI, aHHMOHBL. DIEKTPOJUTHl U
' HEINeKTPOJIUThI. CHUIIbHBIC U c1a0bie JIeKTPOIUThI. CTENEeHb UCCOMAITIHI
55 Peakiiun nonHoro oomeHa. Y caoBusl IPOTEKaHU peaKI[iii HOHHOTO 0OMEHa, TOJIHBIC




U COKpAIlCHHBIC HOHHBIE YPABHEHUS PEaKIIUi

XuUMHS U OKpYXKarolas cpena

6.1

6.2

BemectBa u  Marepuansl B [OBCEAHEBHOW JKM3HM 4YeloBeKa. be3omacHoe
HCITOJIb30BaHNE BEIICCTB M XMMHUYECKHX peakiuii B yraboparopuu u ObiTy. IlepBas

InoMouib MMpu XMMHYCCKUX 0KOrax U OTPAaBJIICHUAX

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpenbl (KUCIOTHBIE MOXKAH, 3arpsi3HEHHE
MOYBBI, BO3AyXa M BOAOEMOB), cmocoObl ero mnpenoTBpameHus IlpenenpHas
nonycrtumas konuentpanus semects (I1IJK). Ponb xumun B perieHun 3K0JI0THYECKUX

npobiieM. YcuiieHue NapHUKOBOTO 3P deKTa, pa3pylieHrHe 030HOBOIO CII0s

6.3

6.4

[Ipumenenue cepsl, azora, Gochopa, yriepoaa, KpEMHUS U UX COCAMHEHUH B OBITY,
MEJUIMHE, MPOMBIIUICHHOCTH W CENbCKOM Xo3siiicTBe. llpuMeHeHne MeTauioB U
CIUIaBOB (CTajb, YYT'YH, AIOPATIOMHUHUH, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HX
coenuHeHni. [loHsATHE O KOPpPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOpPO3UH

[IpupoaHbIe UCTOYHHUKH YIIIEBOIOPOAOB (YTroJib, MPUPOIHBIH ra3, He(Th), TPOTYKTHI

uX nepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

7.1
7.2

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX Yriiepoja
(MeTaH, 3TaH, 3TWJIEH, AlIETWIEH, 3TaHOJ, IJIMLIEPUH, YKCycHas kuciorta). llonsrtue o
OMOJIOTHMYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OeNKax, yriaeBoAax — U MX POJU B KHU3HU

JeJIoBEKa
Pacuértnr:
o popMyaM XUMHUYECKUX COSTUHEHUN

Macchl (MaccoBOi) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

N0 XUMHUYCCKUM YPABHCHUAM




