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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil padoyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIUMU TMPEnoJaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX opranuzanusx Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS U Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
peayCMaTPUBAET PACHPECIICHUE €ro Mo KilaccaM M CTPYKTYpUpOBaHUE TIO0
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIesieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU HA YPOBHE LIeJIel 3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHU CIY)KHUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JIEeSITEIBbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[ETTIOCTHOTO B3TJIsSL1a HA €IMHCTBO MPUPOILI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolnuXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU OOECNEeuMBaIOTCS CHEenu(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruuyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxona Kk e€ uaydeHuto. Cojep’kaHue CKIAJbIBAETCS U3 CHUCTEMBI
HNOHSITHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TH CHCTEMBl CTPYKTYpPHO OpPraHM30BAaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBiIeHUN 00 JIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (YHKIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOJTYyUYECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBICUCHUEM 3HAHUU W3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JeSATENbHOCTH YEJI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHbI. 3a/1a4a
y4e0HOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUH K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIMi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIHPHBIX YMEHUN U X IPUMECHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUU MPABUJI
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIU TaKUe 1eJId, KaK:

— (opMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTH4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrnieueHre YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICATCILHOCTH,

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIECO00pa3HOro TOBEACHUSI B OBITY U TPYIOBOW JCSATEIBHOCTH B UEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoGuis M HANpaBICHHOCTH JaTbHEHUIIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmrero oopazoanusi B MBOVY «3apyounckas COILll», coctaBnser 136 yacos: B 8
KJacce — 68 yacoB (2 yaca B HeJllento), B 9 kiacce — 68 yacoB (2 yaca B HEJZIEIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToax Mo3HaHMWs B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MoOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEAUHECHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKash peakius u e€ MpU3HaKU.
3aK0H COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OINUCAHUE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JbJa, pACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3ioKeHHe THAPOKCHUIA
meau (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BbITIApUBAHUE, NUCTHLIAIMUS, XpoMaTorpadusi, MpoBEJCHUE OYNCTKU TTOBAPEHHOU
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJIbTAaTOB  MPOBEJCHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENICH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
Kuciopoaa B mpupoje. O30H — amioTpornHasi MoauduKanus Kuciaopoja.



TermoBoll >P(GEKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe Bemectso. Haxoxaenue Bogopoaa B Ipupoze,
(u3znueckre U XUMHUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOO0bI noydeHus. Kuciors
U COJIH.

Monsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CBoOMCTBAa BOAbl. Boma Kkak pactBoputenb. PacTBOpBHI.
HacplieHHble 1 HEHACBIILIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponp pacTBOpOB B IpUpoOJie M B )KU3HU 4YenoBeKa. KpyroBopoT BoJbl B IPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukanuss Heopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCHJOB:  coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMsA. HomeHnkiarypa ocHoBaHui. PU3MUYECKME U XUMHYECKHE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tonydyenue KucIor.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYUYCHHUE,
coOupaHue, pacmo3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNy4YeHHE, COOMpaHHME, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJia (rOpeHue), B3auMoJencTBie Bojiopoaa ¢ okcuaom meau (1) (BozamoxHo
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00Pa3I[0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETaJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHHE BHUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCK! MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, U3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIUMA
HEUTpAIM3allui, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTajljia IPYyTruM U3 PacTBOPA COJIH, PEIICHHE SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BakHeHnIne Kiacchl HEOPraHUYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble TOMBITKH KIacCH(UKAIMKM XUMUUYECKUX djeMeHTOB. [lonstue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

Ilepnognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. Menneneea. Kopotkonepuoanas u JiauHHonepuoanas Gopmsl [leproanyeckoit
cuctembl xumudeckux snemeHtoB [[. M. Mennaeneesa. Ilepuonbl U TpyIIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX JIIEMEHTOB,
METAJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPHOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil cucTeMbl XUMHUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MeHnneneeB — y4yé€Hbli U
IpaK/1aHMH.

Xumuueckass cBs3b. KoBaneHTHass (MOJisApHAasT MW HENOJISIpHAs) CBS3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAas CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHus U BocCcTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METANIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBS3€M NMPU M3YYECHHM XUMHAHM B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAyYHBIC TOHATHUS: HAYYHBIH (PaKT, THUIMOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHNUE.

dwusuka: MaTepusi, aTOM, HJIEKTPOH, TIPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
pPaMOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKHHA 3apsj, BEIIECTBO, TeNO, O0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTUTNBO, BOJHBIE PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cuicreMa XMMHUECKUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHYECKUX JIIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIUsI, KaJbIUsI M UX COCAMHCHHU I
B COOTBETCTBHM C TIOJIOXKEHHWEM »JJeMeHTOB B llepmomudeckodd cucreme W
CTPOCHHEM WX aTOMOB.

CtpoeHne BelecTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOICTBa BEIIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYECKas CBS3b HEOPTraHNYECKUX BEIIIECTB.

Knaccudukaims XuMUYecKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOUIMX B PEaKIMHd BEIIECTB, MO TeIJIoBoMYy 3(ddekry, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIINH, TEPMOXUMHUYECKHUE
ypaBHEHUSI.

[lonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [lonsTue 0 xumnueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJ0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIIFHBIE ~ PEAKIMH,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHCHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BAaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annoHsl. MeXaHHW3M IUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYeCcKor cBsi3u. Ctenens auccounannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBus MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoWCTBa KHCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpusl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, POIIECCa AUCCOLUALIUU KUCTIOT, 1IeJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BaHUE BHUJEO MaTepUajoB), MPOBEICHUE OMNBITOB, WIUTIOCTPUPYIOLIIUX
NpU3HAKU TPOTEKAaHUs peakuuii HMOHHOro obOmeHa (oOpa3oBaHUE oOcajiKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpeHUE, pEeakUUH pas3sIoKEHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4EeCTBEHHBIX PEAKIIMN HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (pu3nuecKkre CBOMCTBA MPOCTHIX
BEILIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA pUMepe Xyiopa (B3auMOACHCTBUE
C MeTaJUlaMH, HeMeTajUlaMH, Iesoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesoBeKa. BaxkHenmme XJIOpUIbl U UX HAX0XK/ICHUE B
IIPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue U (QU3MUYEeCcKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOJa U CePbl. AJNIOTPOINHbIE MOAUDUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUe cBOMCTBA. OKCHIBI CEpbl KaK NMPEIACTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (001111e KaK MPeACTaBUTEIIS
KJlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBILIJIEHHOTO CIOC00a MOMy4YeHUs] CEpHOM KHUCHOTHL. [IprmeHeHue cepHOM
kucaoTel. COJM CEepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxngenne cepbl m €€ COeNMHEHUNW B TMpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEH Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPAHEHUE B MPHUPOJE,
(¢uznueckre U XuMu4yeckue cBoiictea. KpyroBopotT azora B nmpupoae. AMMHaK, €ro
¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyyeHue u npumeHeHue. Coiam aMMOHUS,
uX pU3NYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, PU3MUECKHEe U XUMHUUYECKHE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W craeruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAYECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusnvueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucinora, Gpu3MUECKHUE U XUMHUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBIE CTENIEHN OKUCIICHUS. YTIIepOI, AJTIOTPOIHbIE MOU(UKALINH,
pacnpocTpaHeHre B Ipupoje, PU3nYecKue U XUMUYECKUEe CBOMCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mnpupone. OKcuabl yriaepoja, uxX (QuU3nyeckue Hu
XUMHYECKHE CBOMCTBA, JEHCTBME HA JKUBbIE OpPraHU3Mbl, TMOJYyYCHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcumoMm yriepoaa (1V),
rUrnoTe3a TI00aNbHOTO TMOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3(dekT. YroibHas
Kaciaora U e€ conu, uX (U3NYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH U CETHCKOM XO35HCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepoza (MeTaH, 3TaH, STUICH, alleTUIICH, dTAHOJ, TIUIEPHH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepaboTku (OCH3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
polM B JKH3HM 4UEIOBEKa. MarepuanpbHOE €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHHMH.

KpemHunii, ero ¢usnueckne ¥ XUMHYECKHE CBOWCTBA, IMOJYYCHHE U
npuMenenune. CoequHeHus KpeMHuA B pupoje. OO1iue npeacTaBieHus 00 OKCuae
kpemuus (IV) u kpemHueBoi kucnore. CUIUKAThI, UX MCIOJIL30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. [IpoOmembl  0G€30MMaCHOTO  WCIIOJIL30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKUUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOWCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
cepbl U €€ COCAMHEHUSAMHU (BO3MOXKHO HCIIOJb30BAaHUE BHICOMATEPHAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBiIe€HHOM CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (U3MUYECKUMH CBOWMCTBaMH a3oTa, ¢ocdopa U UX
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yn0OpeHHi, ToydeHue, coOOupaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3ydeHUE TPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCNICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMKu pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHBOrasa, IOJIy4YeHUE,
cobupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KayeCTBEHHBIX peaklui Ha KapOOHAT U CUJIIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHUE C MPOAYKIHEH CHIMKATHON TMPOMBILIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHelmue HeMmeTallbl U UX
COETMHEHUSD.

MeTausbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHus B Ilepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHE MeTaJUIoB. MeTaminueckas CBA3b U
METaJUIM4YecKass  KPUCTAJUIMYECKAss  peleTKa.  DIEKTPOXUMHUYECKUU  psij
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTamioB. Oomme
CIOoCcOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPPO3UU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[Ilesounble MeTauibl: MoJIOKeHUE B [lepruoamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u
TUAPOKCUABI HAaTpusi M Kanud. [IpuMeHeHue MIEeNOYHBIX METAVIOB W HUX
COEMHEHU.

[[leqoYHO3EMENBHBIE METAJUIBI MAarHMi W KaJIbLUW: TOJIOXKEHUE B
[Tepunoanueckoil cucreme xumudyeckux 3aemMeHToB /1. 1. MenaeneeBa, cTpoeHre ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kaybliusl. Baxueiiiue coequHeHUs Kaiblus (OKCU, TUIPOKCUI, cOH). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxKAeHUe B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOcHHE aroma, HaXOXIECHUE B Ipupoac. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA xele3a. OKCUAbl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHUE  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJblIUsl WM HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHNUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJb30BAaHUE  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTCKAHUS
Ka4eCTBCHHBIX PEaKIUil HAa MOHBI: MarHus, KaJbIIWs, ATFOMUHHUS, IIUHKA, xkene3a (11)
u xene3a (Il1), menu (Il), HaGarOomEeHMEe W ONMMCAHHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCUIA aJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoinpb mpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumMenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KJIacCUPUKAIUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPECHHE, MOJCb, SBICHHE, MapPHUKOBBINA
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOJYPOBOJHUKH, JUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNI0o, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAS
peméTKka, CIUIaBbl, (U3MYECKHE BEIWYWHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorusi: dorocunHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHUSI, MUKPOA3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHbIMU W JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, NPUHSATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlUh U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1)maTpMoTH4YeCKOro BOCIMTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B IKWU3HU
COBPEMEHHOI'0 00IIeCTBa, CIIOCOOHOCTH BJAJETh JIOCTOBEPHON HHGpOpMAIIUCH O
NEPEIOBbIX JOCTUXKEHUSAX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
0JIE3HOM, y9eOHOMCCIIeI0BATEIBCKOM, TBOPUSCKON M IPYTUX BUJIAX ICSITCIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHHH XHMUYECKHX HKCIIEPUMEHTOB,
CO37IaHUM Y4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON yueOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBENICHUE
Y TOCTYIKH CBOMX TOBAPHWILEH C IMO3ULUUHA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHHUSI TOCIEACTBUH MTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT 0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY Il IOHMMAaHUS CYIIHOCTA HAayYHON KapTUHBI MUpa, IpeAcTaBieHUs o0
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE Jii OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHUIO, JH0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJEACTBUN U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEeHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpaIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)Tpy10BOIro BOCIIUTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEIILHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUU, OCO3HAaHHBIA  BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6)3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, MOHHMMAHHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, IS TOBBIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00AaNBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEeW UX PEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIEC TOHATHS (3aKOH, TEOPHS, TPUHIINII,
runore3a, (akt, cucrema, NPOILECC, DSKCICPUMEHT U JPYroe.), KOTOpHIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O LEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBICHHUIO Yy4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PAaCKPBIBATh CMBICI XUMHYECKUX TMOHITHH (BBIAEISATH UX XapaKTepHbIC
PU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TOHSATHSIMH), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SIBJICHUM, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIC B XUMUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISTh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAay€CTBE MHCTPYMEHTa
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /11 (POPMUPOBAHMSI TUIIOTE3BI IO TTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOMIoJaTh 3a XOJOM IpoIriecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, aHAIW3UPOBATH W WHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM MIPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
nocodbusi, pecypchl MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOpPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 33]]aBaTh BOMPOCHI (B XO/€ Uanora u (WiK) JUCKYCCHH) MO CYIIECTBY
oOcyxaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JenaTh MPE3ECHTALNI0
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOW  NIEATENIBHOCTH  NPH  PELICHUU
BO3HUKAIONINX MpOOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUSI
COBMECTHBIX JCHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH JEATEeIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHNs] YIEOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSATEJIBHO COCTABIIATH WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHON LEIH, yMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mnpeaMETHBIX pE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCS Hay4yHbl€ 3HAaHUSA, YMEHUS M CIOCOOBI



NedcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukaius peakiui: peakiuu
COCIMHEHUS, pEeaKIUu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CB3b, MOJIIPHAS W HETMOJspHAs KOBAJICHTHAsI CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJis1 BeIIeCTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHHUS  DJEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
IPUHAJIE)KHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHAass M HOHHAas1) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoit cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CHUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATUS «TJABHAs
noarpynna (A-rpymnmna)» u «mnodounast noarpymnmna (b-rpymnmna)», Maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTAB U 3apsij Aapa, 001Iee YUCIO SJEKTPOHOB U
pacnpesiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KaY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpaIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMHYECKOM peakilny;

NPUMEHSTH OCHOBHBIE OIEpaIlii MBICIUTEIBLHOMN NEATEeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alnio, KiaccudUKaIuio,
BBISIBIICHHE NPUYMHHO-CJIEICTBEHHBIX CBA3€M — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOICHHE, W3MEpEHue, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJiaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
obopy/oBaHMEM, a TaK)Ke TMpaBWiIaM OOpallleHHs C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOTYUYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BolopoJla W KHCIIOPOJA), MPUTOTOBIECHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUIO PAacTBOPOB IIEIIOYEN U
KHCJIOT C MOMOIIIbI0 MHIUKATOPOB (JAaKMYC, (peHOIPTaIenH, METUIOPAHK

U ApYyrHe).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJib, MOJISIpHBIA  O0BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIeHTHAS, VMOHHAas,
MeTaJUTM4ecKas ), KpUCTauInuecKas peméTka, Koppo3us METaiOB, CIJIaBhI,
CKOPOCTh XMMHUYECKON PEaKUUH, NPEAECTbHO JOMyCTUMAas KOHUCHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATHH U
NPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMYyT
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMHYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIacCy COCIMHEHUW 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPaX HEOPraHWYECKUX COCAMHEHMM, THUIl KPUCTALIMYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto dopmy Ileprognyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoAarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YUCIO DJIEKTPOHOB M paclpelefieHue HX IO
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MalblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUUYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OINKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHSI DBJEKTPOJIUTHUYECKONM JHUCCOLMALIMMU  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEGHHs peakiui, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
POTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHHSA,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEeHTa Mo (opMylie COeIMHEHUS,
MaCCOBYIO JIOJTIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHAYECKOUN peaKinu;

COOJIOIaTh TIPaBHJIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakKe TpaBuUia OOpamieHUus C BEIIeCTBAMHU B
COOTBETCTBHH C WHCTPYKIUSMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB O TIOTYYSHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACMO3HaBaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHA-, WOAMI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THUIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHNIO, BHISIBICHHE IPUIMHHO-
CJICICTBEHHBIX CBA3€H — JJII U3YYECHHsI CBOWCTB BEIIECTB M XMMHUYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHMS — HaOI0IeHuE,
U3MepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTHYeckue

DJIeKTpOHHbIe (L1 (POBbHIE)

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6moteka [IOK
MIPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiiiue npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopon. [lonsitue o 8 1 bu6mmoreka [IOK
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK
HEOPraHUYECKUX COCAMHEHUMN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3.11lepuonnyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

bubnuoreka [IOK

. 7
31 XUMHUYECKUX AemMeHToB /. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CB-$I3I) 8 BI/I6JII/IOTeKa HOK
' KHCTHTEIRHO https://m.edsoo0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNN
bubmmoreka [{OK
Hroro no pasery 15 https://m.edso00.ru/7f41837¢
p 3 bu6mmoreka [{OK
C3CPBHOE BpeMA https://m.edso00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Konrpoasnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1.BemecTBo U XMMHYecKHe peaKkHuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyibL. 4P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgen 3.MeTasiibl M UX COeTUHEHU ST

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiiime MeTajuibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paszjnen 4.Xumus n okpyxkaionias cpeaa
4.1 B CTBAa U MaTEPHUAJIBLI B )KU3HU UEJIOBEKA 3 bubmorera [TOK
) ee p T https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p o6 BDEMS 3 bu6moreka [IOK
C3CPBH p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM IIPOI'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

PaCKpheIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MHOHATHI: aToM,
MOJIEKYJIa, XUMHUYECKHI DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOMHAS W HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTENIbHAs aTOMHAsi M MOJICKYISIDHAs Macca, KOJHMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JIOJST XHUMHYECKOTO
JJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUECKas peakius,
KIIaCCU(UKAIIUSA  PEaKIUi: PEakIuu  COCIAWHEHUS, PCaKIUU
pa3OKEHUs, pPEaKIUU 3aMelIeHHs], peaknuu OOMeHa, 9K30- U
SHIOTEPMHUUYCCKHE PEAKINH, TeIUIOBON 3(PEeKT peakinu, pacTBOp,

MaccoBasi 10J1s1 BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKUX MOHATHI U

IIPUMCEHATH O3TH IIOHATHA IIPHU OIMMCAHUHN BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIB30BaTh XUMHUUYCCKYHO CHMBOJIMKY JId COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

pacKprIiBaTb CMBICII 3aKOHOB COXpaHCHHsS MacCChl BCHICCTB,
INOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIIDHOI'O YUYCHHA, 3dKOHaA

ABoraapo

1.5

onpeaciiiTb BaJICHTHOCTbL 4aTOMOB  3JJICMCHTOB B 6I/IHapHLIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE PpPCaKIUN (HO YUClIy MU COCTaBYy

YUYaCTBYIOIIMX B PEaKIH BELIECTB, 110 TEMI0BOMY YPPEKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJAIPHYHO W MOJISIpDHYHO MacCChbl

BCIICCTB

1.8

BBIYUCIISIT MACCOBYIO JIOJIIO XUMHUYCCKOI'0 3JICMCHTA IIO (I)OpMy.HC

COEIMHEHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC




1.10

MPUMEHSATH €CTECTBEHHOHAYYHbIE METO/IbI MO3HAHUS — HAOJI0ICHUE,
U3MEpPEHUE, MOJCIMPOBAHUE, OKCIEPUMEHT  (peajbHBIH U

MBICJIEHHBIH)

[To Teme: «BaxHelmue npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCHunI,

KncCJjoTa, OCHOBaHHEC, COJIb

2.2

ONPEEIATh MPUHAUIEKHOCTh BEIIECTB K ONPEICIEHHOMY KJIaccy

coeMHeHu! no popMynaam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTB HCOPTaHNUYCCKHEC BCUICCTBA

24

XapaKTepu30BaTh (OMHMCHIBATh) OOLIME XUMHUYECKHE CBOIICTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEPK/asl ONMKMCAHUE MPUMEpaMH
MOJIEKYJISIPHBIX ~ YpPaBHEHHH  COOTBETCTBYIOIIMX  XUMHYECKUX

peakuui

2.5

IIPOTHO3UPOBATH CBOICTBa B€OICCTB B 3aBHCHUMOCTH OT HX
KauE€CTBCHHOT'O COCTaBa, BO3MOKHOCTU IIPOTCKAHUSA XUMHYCCKHUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TMpaBHJIAM TIOJb30BAHUS XHUMHYECKOW TMOCYAOH U
1ab0paTOPHBIM 00OPYIOBAaHUEM, a TaK)Ke IpaBWJIaM OOpaIeHus C
BEIIECTBAMU B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJYYCHHIO B COOUPAHHUIO
ra3000pa3HbIX BellecTB (BOJIOPOJAa M KHCIOPO/a), TIPUTOTOBICHUIO
pacTBOpPOB C OMpENeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO
BEIIECTBA, MIAHUPOBATh U MPOBOJUTh XUMHUECKUE IKCIICPUMEHTHI
10 PACIO3HABAHWIO PACTBOPOB MIEJIIOYEH M KUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanenH, METUIOPAHK U IpyTue)

2.7

IIPOBOAUTD paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH p€aKuuun

Ilo Teme: «llepumogmueckuidi 3akoH u llepuomuueckas cucrema
xumudeckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aTtomoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakuum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHSITHM: AApO aroMa,
BHGKTpOHHLIﬁ clIon aToMa, aTOMHas Op6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IOJIIpHAss W HCIOJIIpHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPpUIATCIBHOCTb, HWOHHAA CBA3b, HOH, KATHOH, AHHWOH,

CTCIICHb OKHCJICHUA




3.2

KHaCCI/I(bI/IL[I/IpOBaTb XUMHYCCKHUEC DJICMCHTBI

3.3

OTIMCBIBATH U XapaKTepu30oBaTh TabnmuuHyto Gpopmy Ilepnonnveckoit
CUCTEMBl XMMMUECKHUX 3JIEMEHTOB: pa3jinyaTh IOHATHUS «IJIaBHAsI
noarpynna (Arpymmna)» u «mnobounas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cMmbich Ilepuogmueckoro 3axkona /.M. Menpaeneena:
ACMOHCTPUPOBATH IIOHUMAaHHUEC HCpI/IOIlI/IquKOﬁ 3aBUCHUMOCTH
CBOMNCTB XUMHUYCCKUX DJICMCHTOB oT nux IIOJIOKCHU A B

[Iepunoanueckoil cucreme

3.5

COOTHOCHUTh 00O3HAu€HUs, KOTOpble UMEITCS B  TabIUIE
«Ilepnognyeckass  cucremMa  XUMHYeCKMXx  asemeHTtoB .M.
MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKaMH CTPOECHUSI aTOMOB
XMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsji sjpa, o0llee YHucio

AJIEKTPOHOB U paclpeeseHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI)IX

COCAUMHCHUAX

3.7

OTIPENeNIATh BHUJI XUMHYECKOW CBSA3U (KOBAJIECHTHAs M HOHHAs) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XuMHU4YeCKas pEaKuus»

1.1

pacKpbIBaTb CMBICJI OCHOBHBLIX XHMHYCCKUX TTOHSITHM: pPacTBOD,
QJICKTPOJIUTBI, HCIJICKTPOJMNTBI, 3JICKTPOJIUTHUYCCKAA AUCCOLMALMA,
p€aKkuun MOHHOI'O O6MCH8., KaTajinu3aTop, XUMHYCCKOC PaBHOBECCHUC,
O6paTI/IMLIe n HeO6paTI/IMLIC pCaKkuuu,
OKHCIIMTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIINTCIIb,
BOCCTAaHOBUTCIIb, OKHCIICHUC U BOCCTAHOBJICHUC, aAJUIOTPOIIN:,
aM(I)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJleHTHaH, HOHHas,
MCTaJ'IJ'II/I‘-ICCKaH), KpUCTalNINYCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTH

XUMHUYECKOMN pCaKkuuunu




1.2

HWIUTIOCTPpUPOBATL B3aUMOCBA3b OCHOBHBLIX XUMHUYCCKUX MOHATUMN U

MNPUMCHATH 3THU MOHATHUA ITPU OITMCAHHUU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHUSI AJIEKTPOJIUTUUECKON JUCCOLMALUN KHUCIIOT,
LIEJIOYEH M COJIEM, NOJIHBIE M COKpAUIEHHBIE YPaBHEHHs PEAKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpBIBATh CYIIHOCTH OKUCIIMTCIIbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo temam: «HemeTamnbl m nux COCAUHCHUA» U «MeTtanael U UX

COCAUHECHUA»

2.1

XapakTepu3oBaTh  (omMchIBaTh) oOmmMe W crneuuduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CI0XKHBIX BEIIECTB, MOATBEPKIAs
ONHCAaHWE TPUMEpPAaMH MOJIEKYJISIPHBIX M HOHHBIX YypaBHEHHI

COOTBETCTBYIOIIINX XUMHNYCCKUX peaKHI/IfI

2.2

COCTaBIATH YpaBHEHHUS peaKkuui, MOJTBEPKIAFOIIUX
CYIIECTBOBAHME T'E€HETHMYECKOW CBSI3M  MEXAY  BEIIECTBAMU

Pa3IMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOIiCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JINYHbIX

YCIIOBUAX

2.4

clieoBaTh IMpaBWIaM IOJIb30BAaHUSA XUMHUYECKOM TmoCyaod U
1ab0opaTopHBIM 000PYAIOBAHUEM, a TAaKKe MpaBUiIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHUHM C HMHCTPYKUHUSMHU MO BBINOJIHEHHUIO
71a00PAaTOPHBIX XUMHYECKHUX OIMBITOB MO MOJYYEHUIO U COOMPAHUIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIICKHUCJIOIO ra3a)

2.5

IPOBOAUTH PEAKIHMH, MOATBEPXKIAIONINE KAYECTBEHHBIH COCTaB
Pa3MMYHBIX BEHIECTB: PACHO3HABATh ONBITHBIM IYyTEM XJIOPHUI-,
Opomua, uoaMJ, KapOoHaT, Qocdar, cuiIMKar, cyiabdar,
THJIPOKCUMOHBI, KATHOHBl aMMOHHMS, HOHBI U3YYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpenar»

3.1

PACKpBIBATH CMBICII OCHOBHBIX XHUMHUUYCCKUX MOHSATHH: HI[K

BCUICCTBA, KOPpPO3Hd MCTAJIJIOB




3.2

MIPUMEHSITh OCHOBHBIC OTIEPAIllMU MBICIUTEIHHON JESTEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHUE, OOO0OIIEHUE, CHCTeMAaTU3aINIO,
BBISIBIICHHE MPUYUHHO-CICACTBCHHBIX CBSI3€H — I W3y4eHUS
CBOWCTB BCIIECTB M XUMHUYCCKHX PEaKIUW; €CTCCTBCHHOHAYJYHBIC
METOJIbI TIO3HAHUS — HAONIOJIEHWE, M3MEpPEHUEe, MOJCIMPOBAHNE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4YETOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3NUECKHE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAHUS B XUMHH. Ywucteie B€HIICCTBA 1 CMECH. CnocoOb1

pa3aeneHust cMecen

1.3

ATOMBI © MOJICKYJIbI. Xnumudeckne d3neMeHTEl. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popMyia. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTaBa  BemecTB. (OTHOCHUTENbHAs  aTOMHas — mMacca.
OtHocuTenbHas MoOJIEKyJsApHast Macca. MaccoBasg [0S XMMHYECKOTO

9JIECMCHTAa B COCAMHCHNU

1.5

KonnuectBo BemiectBa. Mousib. MossipHasi macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M UHMCIa CTPYKTYpPHBIX €IMHUIl BemiecTBa. Pacuérsl mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHUE SBICHUS. XUMHUUECKas peakius U e€ mpU3HaKu.
3aKOH  COXpaHEHHMs  MacCchl  BEHIeCTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  xuMuueckux  peakuuil  (COCAMHEHUS,  Pa3JIOKEHHUs,

3aMelIeHus, 0OMeHa)

1.7

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO € XMMHUYECKOM IIOCYIOH, C
npaBuIaMy pabOTHI B Ja00OpaTOpUH U TPUEMaMHK OOPAILICHHS ¢ JTA0OPATOPHBIM
o0opy/noBaHHEM, H3Yy4€HHE U OMNUcCaHuEe (U3MYECKUX CBOMCTB 0OOpas3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmojaeHue (u3nueckux (MIaBIeHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUIIEHUE U KOHJCHCAIIUs BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYM, NPOKAIMBAaHHME MEIHOW MPOBOJIOKH,
B3aUMOJICCTBHE Mejla C KHUCIOTOW) SIBJICHWH, HAONIOJACHHE W OIMCaHUE
MPU3HAKOB TMPOTEKAHWs XUMHUYECKUX peakuuil (pas3lokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XIJIOPHAOM Oapus, pa3lioKeHHe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aNMOJICHCTBHE Kele3a ¢ pAaCTBOPOM




comu meau( 1), m3ydenne crmocoOoB pa3eneHus cMecei (¢ TOMOIIBIO MarHuTa,
(bunbTpOBaHUE, BHIMMAPUBAHUE, JUCTUILIALNS, XpoMaTtorpadus), mpoBeacHUE
OUMCTKH TOBAPEHHON COJIM, HAOIIOJEHWE W OINHMCAaHHWE pPE3yJIbTaToOB
IPOBEICHUS OMBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAaCChI, CO3/IaHHE

MO/IeIeN MOJIeKYI (IIapOCTEPHKHEBBIX )

Baxwueline npeIcTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3ayxa. Kuciaopox — aseMeHT U mpocrtoe
BemiecTBO. HaxoxmeHue Kucaopoaa B mMpupoje, pu3nuecKkue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcujsl. [Ipumenenue kucinopoaa. CrnocoObl
MOJTydeHHs KUCIIOpOJa B J1a0OpaTopuy M IpoMbINUIEHHOCTH. Kpyrosopor

KHcopoa B pupoae. O30H — alioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3¢ ekt XxuMHUecKON peakIHH, TEPMOXUMHUYECKHE YpaBHEHMS,
9K30- ¥ DHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: yroyib U MeTaH. 3arpsi3HEHUE

BO3JlyXa, YCHJICHHE TTAPHUKOBOTO 3((deKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bomopox — anemeHT u mpoctoe BemecTBo. HaxoxkieHue Boopoia B IPUPO/IE,
¢u3nueckre U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIIOCOObI MOTYy4eHHSI.

Kuciote! 1 conu

2.4

Monspabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSM

2.5

duznyeckue CcBoiicTBa BoAbl. Boaa kak pactBoputenb. PacTBOpBL
Hacsliniennbie 1 HeHaChIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast fojis BemiecTBa B pPacTBOpe. XUMHUYECKHE CBOICTBA BOJIBI.
OcHoBanus. Pons pacTBOpoB B MpUpOJAE U B XKU3HU yesoBeka. Kpyrosopor
BOABl B MpuUpoAe. 3arpsi3HEHHe MpUPOAHbIX BojA. OXpaHa U OdYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neoprannueckux coemuHenuit. Oxcuawl. Knaccudukarus
OKCHJOB: coJjieoOpa3yroniue (OCHOBHbIE, KHCIOTHbIE, aMdoTepHble) U
HecolieoOpaszyromue. Homenknarypa okcuaoB. dusudeckre ¥ XUMUYECKUE

CBOMCTBA OKCHUJIOB. HOJ’Iy‘IeHI/Ie OKCHUJIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPAaCTBOPUMBIE
ocHoBanus. Homenknatypa ocHoBaHui. @U3N4YECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior. Ouszndeckue u
XUMHYECKHE cBoiicTBa KucaoT. Psan akruBHoctu mMetauioB H.H. Bekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa comneil. dusnueckue U XMMUYECKHE CBOMCTBA COJICH.

[Tonydyenue coien

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIPENCIICHHE COICPKAHMS
KHCJIOpO/Jia B BO3JyXe, MOJIydeHHE, COOMpaHHe, pacliO3HABaHUE U U3Y4YCHUE
CBOMCTB KUCJIOPOJa, HaOJII0ICHIE B3aUMOIEHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHMS U IIPEKpaIlleHUsl TOpeHus (110>Kapa), 03HAKOMJIEHUE C
oOpa3llaMu OKCHJIOB M OIMCAaHME HUX CBOICTB, MOJIydeHUE, cOoOHpaHue,
pacrno3HaBaHUe U HW3Y4YE€HHE CBOMCTB BOJIOpOAA (FOpeHue), B3auMOJEHCTBHE
BOJIOpOJIa C OKCHJIOM meau(ll) (BO3MOKHO HCIIOJIb30BaHNE
BHJICOMATEpHasoOB), HaOMIOeHHEe 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
HCCIIeIOBaHUE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE PacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOABI C MeETAJJIAMHU
(matpueM u KanmbleM) (BO3MOYKHO HCIOJIb30BAaHUE BHIEOMATEPHATIOB),
OTIpeJIeNIeHuEe PAcTBOPOB KHUCIOT M WIEJOYEH € TOMOIIbIO HWHIUKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOo/IeHNe W3MEHEHUsS OKpacKU HMHAMKATOPOB B pPAacTBOpax KHCIOT U
miesoue, n3ydeHue B3aumoaercTeus okcunaa meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeETaJylaMH, peakUuuid HeWTpanuszalnuy, MNoJydeHHe
HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeETajula JAPYyruM H3
pacTBoOpa COJIM, pellleHne SKCIIEPUMEHTANBHBIX 3a7ad 1o TeMe «Baxueiimue

KJIaCCbl HCOPIraHUYCCKHUX COCI[HHGHHﬁ»

[Tepuoanueckuii 3akoH u [lepuoandeckasi cuctreMa XMUMUYECKUX AJIEMEHTOB
J.N. Menaeneea. CTpoeHue aToMOB. XUMHUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUHU

3.1

[lepBpie MOMBITKM KIACCHU(PUKAIUU XUMHUYECKUX d3JeMeHTOoB. lloHatue o
TPYIIAax CXOAHBIX 3JIEMEHTOB (IIENOYHBIE U IIEIOYHO3EMETIbHbIE METAJUIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIe

OKCUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMHUYECKHX AJIEMEHTOB
.. MengeneeBa. KoporkonepuonHas | JJIMHHONEpUOIHas (HOPMBI
[lepuonnueckort cucremsl xumuueckux osnemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3MYECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA




3.3

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3oTomnbl. OnexkTponbl. CTpoeHue
9JIEKTPOHHBIX 000JI04eK AaTroMoB TMepBBIX 20 XHUMHYECKHX 3JIEMEHTOB
ITepuoanueckoii cucremsel .M. Menneneesa. XapakTepuCTUKa XMMUYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XMMMUYECKUX JIJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKMX CBOWMCTB IO IpylnmaM MU IEPHOJaM.
3nauenue Ilepuoauueckoro 3akoHa u [leproauueckoit CUCTEMBI XMMHUECKUX
3JIEMEHTOB ISl Pa3BUTHUS HayKd M npakTuku. .M. MenaeneeB — y4€HbId U

rpakx JaHuH

3.5

Xumudeckasi cBa3b. KoBaneHTHass (TMOJsipHAs W HEMOJSpPHAasi) CBS3b.

SHGKTPOOTPI/IIIaTeJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciieHus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl

OKHCJICHMS B BOCCTaHOBJICHMUA. OKHUCINTEIIN U BOCCTAHOBHUTECIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: HU3ydyeHUE O0OpaslloB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA LWHKA C PAaCTBOPAMM KHCIOT U
LIeJI0YEH, TPOBEICHHUE OIBITOB, WILTIOCTPUPYIOIUX PUMEPBI OKUCIATEIBHO-

BOCCTAaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioKeH s, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKlusl. HOBTOpeHI/IC

1.1

Hepnozmqecm/lﬁ 3aKOH. HepI/IOI[I/I‘ICCKaH CHCTEMAa XHUMHYCCKHX IJJICMCHTOB
I[I/I Menaeneena. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B UIBMEHEHHUU CBOMCTB
XUMHUYCCKUX OJJCMCHTOB IICPBBIX TpéX nepuoaoB, KallkA, KaJIbIHA M HX
COCJIMHEHUM B COOTBETCTBUM C IOJOKEHHEM DIIEMEHTOB B HepHOﬂHqGCKOﬁ

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BHUJBl XMMHYECKOM CBS3H. THIIBI KPpUCTAITNINYCCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIIECTBA OT THIIA KpHCTaHHquCKOﬁ
peHléTKI/I U BHUJA XHUMHYECKOM CBS3H. Knaccmbnxaum{ U HOMCHKIIaTypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaSI )51 TpI/IBI/IaJ'ILHaH). XHUMHYECKHUE
CBOMCTBA BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCZ[HHCHHﬁ, IFCHCTUYCCKAasA CBA3b HCOPTraHNYCCKUX BCIICCTB




1.3

Knaccugukanus XuMU4ecKUX peakuuil Mo pa3IuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(PQEKTy, IO
U3MEHEHHUIO CTEIICHEH OKHUCIICHUS XUMHUYECCKUX 3JIEMCHTOB, IIO O6paTI/IMOCTI/I,
M0 Y4YacTHUIO KaTajiu3aTopa). OK30- U DHIOTEPMHUUYECKUE PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHYCCKOMN pCaKkuuun

1.4

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [lonstue o
FOMOTE€HHBIX M TETEPOTreHHBIX peakuusax. lloHsaTMe O XMMHYECKOM
paBHOBecHH. PaKTOPBI, BIHSAIOIIME HAa CKOPOCTh XUMHUYECKOW pEAKLUU U

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECHA

1.5

OKHCINTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUH,  AJIEKTPOHHBIM  OayaHC
OKHUCJIMTEIbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUM C HCIOJIB30BAHHEM METOJa

9JIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPOIUTUIECKON TUCCOUALUHN. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTI/IOHBI, aHUOHEI. MexaHu3m Jucconuranyvi BEIIECTB C pa3JIMYHbIMU BHIaMU
xuMudeckon cBs3u. Crenenpb aucconuanuu. CUiIbHBIE U C1a0bIe SJIEKTPOJIUTHI.
Peakiuu nonHoro o6mMeHa. YCIoBHS MPOTEKAaHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE ypaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMUH W COJIEHl B CBETE TMPEACTABICHUH 00 SJIEKTPOJMTHUCCKON

nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE 0 ruipon3e coneit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIJICHHE C MOJEISIMHU KPUCTALTHYECKUX
pEeIETOK HEOPraHWUYECKUX BEIIECTB — META/UIOB U HeMeTawioB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUJa HATpusl); UCCIEAOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakluuu OT BO3JACHCTBHS pa3iNYHBIX (PAKTOPOB;
UCCIIEJIOBAaHHE  DJIEKTPOMPOBOJHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMAIIMU  KUCJIOT, WIeJo4Yed U coieidl (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); IPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOMINX MPU3HAKU
NPOTEKaHUs peakiuii MOHHOTO oOMeHa (0Opa3oBaHME OCa/Ka, BBIJCICHUE
raza, o0Opa3oBaHHWE BOJbI); OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuit (ropenue, peakuuu
pa3’oXKEeHUs, COCIMHEHMs); pacro3HaBaHHE HEOPraHWYECKUX BEIIECTB C
MOMOIIIbIO0 KAUECTBEHHBIX PEAKUUi Ha MOHBI; PEHICHUE HKCIEPUMEHTAIBHBIX

3aaa4

Hemertannsl 1 uX coeIMHEHUS




2.1

OOmass xapakTepucTuka TramoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTermeHu okucieHus. CtpoeHue u (U3HUECKHE CBOWMCTBA
MPOCTBIX BEIIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBAa Ha IpHUMEpPE XJIopa
(B3auMoJelicTBHE ¢ METaJUlaMU, HEMeTaJlJIaMH, 1er04amMu). XJI0pOBOJOPO/I.
Consgnas KHCJIOTa, XHUMHYCCKUC CBOfICTBa, MMOJIyd€HUEC, IIPHUMCHCHHUC.
[elictBue xJjiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesoBeKa. BaxHeimme

XJIOPUABI 1 KX HAXOXKICHUC B IPUPOJLC

2.2

O6mas xapaktepuctuka 3neMeHToB VIA-rpynnbl. OCOGEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u pusnueckre cBoicTBa
MPOCTBIX BEIIECTB — KHUCJIOpOJa U Cepbl. AJUIOTPONHBbIE MOJIU(UKALNN
KHCJIOpOJIa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
¢usznueckue W xuMuueckue cBoicTBa. OKCUABI cepbl KaK IpPEACTaBUTENN
KHCIIOTHBIX OKCHI0B. CepHas KucioTa, pu3ndeckue 1 XMMHUYECKHe CBOICTBa
(oOmMe kak mpescTaBUTeNs Kilacca KUCIOT U crnenuduueckre). XUMUYECKUe
peaxiuu, Jekale B OCHOBE NMPOMBIIIEHHOTO Ccroco0a MoJydeHUsl CepHOU
kucnoTel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs PEaKIUs Ha
cynb(dar-noH. Haxoxaenue cepbl u €€ COeIMHEHUH B IPUPOJE. XUMHUECKOE
3arpsi3HEHUE OKPYKaIolel Cpeabl COeAUHEHUAMHU Cepbl (KUCIOTHBIE JOMKIM,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAILEHUs

2.3

OO6mras xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHBIC CTENCHH OKHCICHUSA. A30T, pPacHpOCTpaHCHHUE B
npupoe, Pu3NUecKue 1 XUMHUIeCKHe cBoiicTBa. KpyroBopoT a3ora B mpupo/ie.
AmMHak, ero (Qu3MuYeCKHe W XUMHYECKHE CBOMCTBA, IIOJIydCHHE W
npumeHerre. Coiu aMMOHUS, WX (U3WYECKHEe M XHMHYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiiys Ha MOHbI aMMOHHS. A30THAsI KUCIIOTA, €&
noJiy4ueHue, pU3nuecKue U XMMUIECKUe CBOMCTBA (00IIMe KaK MPeICTaBUTENsS
K1acca KHCIOT W crnenuduyeckue). Vcnosiap3oBaHWE HUTPATOB U COJICH
aMMOHUSI B KaueCTBE MHUHEPAIBHBIX YIAOOpeHHH. XMMHUECKOE 3arps3HEHUEC
OKpY)KaroIlel cpeqbl COeNHEHUSIMHU a30Ta (KUCIOTHBIE J0XK/H, 3arpsi3HEeHNe

BO3/yXa, MOYBBI U BOJIOEMOB)

2.4

docdop, annorponHbie MogupHKaMU Gochopa, PU3NUECKUE U XUMHUYECKHE
cBoiictBa. Oxcun docdopa(V) u dochopHas Kucnora, (QpU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosyyeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAIbHbIX YI00peHHit




2.5

OOmiast xapakrtepuctuka 31eMeHTOB |V A-rpynmbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHBIE CTENEHM OKHUCICHHs. YTJIEpOJ, aIOTPOIHbIE
MoaU(UKAIIK, PACIpPOCTpAaHEHHE B NpUpoAe, (PU3NYECKHEe U XUMHUYECKHUE
cBoiicTBa. Ancop6mus. Kpyrosopot yriaepoaa B npupoje. OKCHIBI yriiepo/a,
X (HU3MYECKUE U XUMHUYECKHUE CBOMCTBA, JICHCTBHE Ha XUBBIC OPraHHU3MBI,
NOJTy4eHUE U IPUMEHEHHE. DKOJIOTUYECKHUE POOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumore3a rio06ambHOTO TOTEIUICHHUS KIMMATa; MapHUKOBBIN
abdext. YrompHas kuciora U e€ CoMd, UX (PU3NUECKHE M XUMHUYECKHE
CBOWCTBA, TOJydeHHE W MpuUMeHeHue. KauecTBeHHas: peakuus Ha KapOoHAT-
nonbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHMSIX
yriepoja (MeTaH, 3TaH, JTWJEH, alETHJIEH, 3TaHOJ, TJIMLEPHH, YKCYCHas
kucnota). Ux coctaB m xumuueckoe crpoeHue. [lonstue o Ouonornuecku
BAXKHBIX BEILECTBAX: XKUpax, OelKax, yrieBojJax — M UX POJHU B JKU3HU
yelloBeKa. MarepualbHOe €AMHCTBO OpPraHMYECKUX U HEOPraHW4YeCKHX

COeIUHEHNN

2.7

Kpemuwnii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, TMOJyYeHUE U
npumeHenne. CoenuHeHus: KpeMHus B npupone. OOmiue npeacTaBieHus oo
okcune kpemuus(1V) u kpemuueBoit kuciaore. CUIMKATHI, UX HCTIOJIb30BaHUE
B ObITy, MeIULMHE, MPOMBIIUICHHOCTH. BaxkHeinine cTpouTeabHbIE
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, kene300eroH. [Ipobiembl
0€30MacHOTO HUCHOJB30BAaHUSI CTPOUTENBHBIX MAaTepUAIOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMHYECKUM SKCIICPUMCHT:. U3YUCHUC 06pa3u0B HCOPraHUYCCKUX BCIICCTB,
CBOMCTB COJISSHOM KHCJIOTBI; ITPOBCACHNC KAYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpua-
HOHBbI H Ha6J'IIOI[eHI/Ie IIPU3HAKOB HUX IIPOTCKAHHUA; OIIbITbI, OTPAXXAIOIIHC
(1)I/ISI/I‘IGCKI/I6 1 XMMUYECKHUE CBOMCTBA TaJIOTEHOB U UX COCIUHEHUM (BOSMO)KHO
HCIIOJIb30BAHUC BI/IIICOMaTepI/IaJ'IOB); O3HAKOMJICHUEC C o6pa3uaMH XJIOpUA0B
(raJ'IOFeHI/I,[[OB); O3HAKOMJICHUE C 06p33HaMI/I CEphl U e€ COoeIMHEHUSIMH
(BOSMO)I(HO HUCIIOJB30BAHHEC BI/II[COMaTepI/IaHOB); Ha6J'IIO,Z[eHI/Ie mnmponecca
O6YFJ'II/IBaHI/I$I caxapa 1nonjg JeNCTBHEM KOHHGHTpHpOBaHHOﬁ cepHoﬁ KHUCJIOTBI,
HU3YUCHUC XUMHUYCCKUX CBOMCTB paB6aBJ'ICHHOI7I CCpHOfI KHCJIOTBI, TPOBCACHUC
KauyeCTBEHHOM pCakiuu Ha CyJIB(I)aT-I/IOH )51 Ha6J'IIOJICHI/IC IIpHU3HAaKa eé

INPOTCKaHUA; O3BHAKOMIICHUC C (I)I/IBI/I‘{CCKI/IMI/I CBOMCTBaMH a30Ta, (pocq)opa n ux




COCMHEHUHN (BO3MOXHO HCIHOJb30BAHUE BHJCOMATEPUANIOB), OOpa3lamMu
a30THBIX U (OCHOPHBIX YAOOpEHUH; TOTydeHHe, COOUpaHue, paclio3HaBaHUE
U U3y4yeHUE CBOMCTB aMMMaKa; MPOBEJACHUE KAaUECTBEHHBIX PEaKlUil Ha MOH
ammMoHMsiT W (ocdhaT-WoH HW WIYyYCHHWE TNPU3HAKOB HX MNPOTEKAHUS,
B3aUMOICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAECOMATEPUAJIOB); HM3YUYEHHUE MOJIENEH KpPUCTAITIMYECKUX
peméTok anmasa, Tpadura, QyIepeHa; O3HAKOMIIEHHE C IPOLECCOM
aZIcOpOITMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOUCTBOM
MPOTUBOTa3a; MOJy4YeHHue, coOMpaHue, paclo3HaBaHUE M HU3Y4YEHHUE CBOMCTB
VIIEKUCIIOTO Ta3a; MpPOBEJCHUE KAueCTBEHHBIX pEaKIMi Ha KapOoHAT- U
CUJIMKAT-UOHBI W M3yYEHHE MPU3HAKOB HMX MPOTEKAHHS; O3HAKOMJIEHUE C
MPOAYKIIUEH CHJIMKATHON MPOMBIIIJIEHHOCTH; PEIIEHUE dKCTIEPUMEHTAIBHBIX

3a7a4 1o TeMe «BaxxkHelmue HeMeTauIbl U UX COSTUHEHU)

Merannsl 1 ux COCIMHCHUA

3.1

OO0mras xapakTepuCcTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU
nx nosoxeHusa B Ilepuonmueckoil cucremMe XMMHUYECKHX 3nemeHToB [[.M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaJuioB. MeTainyeckas CBsI3b
W METAIMYECKas KPUCTAIMYECKas PpEemETKA. ODJIEKTPOXUMUYECKUNA PNl

HanpsHKEHUM METaIoOB

3.2

dusnvecKkue 1 XMMUUIECKHE CBOMCTBA MeTaiToB. OO0IHe CriocoObl MOTydeHUS
MeTasuioB. [loHsATHE 0 KOPPO3UH METAILIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT
koppo3uu. CruiaBsl (CTajab, 9YyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMECHEHUE

B 6BITy " IPOMBIIIIICHHOCTH

3.3

[lenouynsie MeTawbl: nosokenue B [leproanueckoil cucteMe XMMHUYECKHX
anemeHnToB /.M. MenzeneeBa; CTpoeHUE UX aTOMOB; HAXOXKJICHHE B IIPUPOJIC.
Ou3nyecKkue U XMMUYECKHUe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHAbI
U TUAPOKCUABI HATpusi U Kanus. [IpuMeHeHue MIeNOYHBIX METAIOB U HX

COEIMHEHUN

3.4

[IlenoyHo3eMenbHBIE METaJIbl MAarHMM MW KajJdbIUi: IIOJIO)KECHHUE B
[lepuonnueckort cucreMe xumuueckux oneMeHToB .M. Menneneesa;
CTPOEHHE UX aTOMOB; HaxoxJeHHUE B mpupone. Ouznueckne U XUMUYECKUE
CBOWMCTBA MarHus W Kajblius. BaKHeWIIne coequHEHUs Kaablus (OKCH,

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEeHHsI

3.5

AIIIOMUHMI: TI0JIOJKCHHE B Hepno;mqecxoﬁ CUCTCMC XUMHNYCCKUX JJICMCHTOB

I[I/I MeH;LeneeBa; CTPOCHUC aTOMA; HAXOKACHUC B IPUPOJIL. dusnueckue u




XMMUYECKAE CBOMCTBa amfOMUHUS. AMDOTEpHBIE CBOWCTBA OKCHUIA U

TUAPOKCUJIA ATFOMUHUS

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucteMe XuMUYeCKUX 35ieMeHToB 1. M.
MeneneeBa; CTpOCHHE aroMma; HaxoXkJIeHHe B mpupojne. duszndeckue u
XMMHMUYECKHE CBOMCTBA jxene3a. Oxcuapl, rufpokcuabl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyYECHHE

3.7

XUMUYECKUH SIKCIEPUMEHT: 03HAKOMJIEHUE ¢ 00pa3ljaMy METaJIJIOB U CILUIABOB,
X (U3NYECKUMHU CBOMCTBAMHU; M3YYE€HHE PE3YJIbTAaTOB KOPPO3UH METAJUIOB
(BO3MOXHO HCIIOJTH30BAaHUE BHJIEOMATEPUAIIOB), ocoOeHHOCTEeH
B3aUMOJICHCTBUSL OKCHJA KalblMsi W HaTpus C BOJOH (BO3MOXHO
HCII0JIb30BAHNE BUIEOMATEPUAJIOB); MCCIEAOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpeHUsl JKejle3a B KHCIOpojae (BO3MOXKHO —HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); IPU3HAKOB NIPOTEKAHUS KAUECTBEHHBIX PEAKIINi HA NOHBI
(MarHus, Kanmelus, amoMuHus, uHKa, xenesa(ll) u xemesa(lll), memu(ll);
HaOJI0/IEHUE U OMMCaHKE MTPOLIECCOB OKpAIIUBAaHUS IIJIAMEHH HOHAMU HaTpHs,
Kamuss W Kadblus  (BO3MOXKHO  HCIOJB30BaHHE  BHJAEOMAaTEpUasIOB);
UCClleIoBaHUE aM(pOTEPHBIX CBOWCTB I'MAPOKCUAA ATIOMHHMS M THAPOKCHIA
LIMHKA; peIIeHNe YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelne MeTanibl

1 UX COCIUHCHU)

XUMUS 1 OKpYXaroliasi cpeia

4.1

Hosrie MaT€purajbl U TCXHOJOT'UH. BCH_ICCTBa U MaTCpurajibl B HOBCCI[HCBHOﬁ
JKH3HHM YeJIOBEKa. XUMUS U 310pPOBEE. be3onacHoe ncroip30BaHue BCIICCTB U
XUMHUYCCKUX peaKHI/Iﬁ B 6I)ITy. HepBaﬂ ImoMouib Ipru XUMHYCCKUX OXKOrax Hu

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMUECKOW  T'PaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxaromeit cpenst [TIK. Poib xumun B pereHun S5KOJIOTHYECKUX MTPOoOIIeM.
[IpupoaHble UCTOYHUKU YIIEBOJOPOAOB (yroyib, MPUPOAHBIN Ta3, HE(PTb),

IMPOAYKTHI UX nepepa60TKH, HX POJIb B 6BITy H IIPOMBIIIJIICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06p83HOB MaTcpUualioB (CTGKJ’IO, CIIJIaBbI

MCTAJIJIOB, IOJIUMEPHBIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O T03HABA€MOCTH SBJICHUH MNPUPOJbI, NOHMMaHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKON HayKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KylIbTYpbl M MPaKTUYECKOU
NEeATeNbHOCTH 4YEJIOBEKa B YCIOBHAX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

O HAY4YHBIX MCTOJ[aX IMO3HAaHUA, B TOM YHCJIC DKCIICPUMEHTAJIBHBIX U
TCOPETUYCCKHUX MCETOJaX HUCCICAOBAHUA BCHICCTB W HN3YUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUE HCIOJB30BaThb MOICIMU  IJId

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHaTEHON NEATEIHOCTH, CBA3aHHBIX C XUMUEH
Y COBPEMEHHBIMHU TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JOCTHIKECHHSIX
XUMUYECKOH HAayKH, YTO IMO3BOJUT OOY4arOIIUMCS pacCMaTpUBaTh
XUMHUI0 Kak cdepy cBoedl Oymymeld  1mpodecCHOHAIBHOU
NESITEIbHOCTH W CHENIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoQWIFHOTO TMpeaMeTa NpU Tepexo/ie Ha YPOBEHb CPEIHEro

o01ero o0pa3oBaHus

Bnagenue cucreMoi XMMHUYECKHUX 3HaHUH H YMCHUC NPUMCHATH

CUCTEMY XUMHNYCCKUX 3H8.HPII>1, KOTOpas BKIOYACT:

2.1

BO)XHEHIINE XUMUYECKUE IOHATHS: XUMUYECKUI 3JIeMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0XKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTENIBHBIE aTOMHas M MOJIEKYJISpHas
MAacchbl, KOJMYECTBO BEIECTBA, MOJIb, MOJSIPHAs Macca, MOJISPHBIN
00bEM, OKCU, KHMCIOTa, OCHOBaHHUE, COJb (CpeaHss), XMMUYeCKas
peakuys, peakUuu COCIUHEHUS, PEAKIUM Pa3JIOKEHUs, pPEaKLIuu
3aMelleHHs, peaklu 0OMeHa, TEeTUIOBOM 3(EeKT peakiuuu, 3K30- U
9HAOTEPMHUUECKUE PEAKIIMH, PACTBOP, MAaccoBas J0JII XUMHUYECKOTO

OJICMCHTAa B  COCAMHCHUHM, MACCOBass JOJId U  MNPOUCHTHAA




KOHIICHTPALKs BEECTBA B PACTBOPE, AP0 aTOMA, HIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOUTaj b, PaJUyC aTOMa, BAIEHTHOCTb, CTCIECHb
OKHUCIJICHHs, XUMUYECKAs CBSA3b, JJIEKTPOOTPULIATEIILHOCTD, ITOJISPHAs
Y HENOJSIPHAs KOBAJCHTHAsl CBA3b, MOHHAs CBS3b, METAJUIMYECKas
CBSI3b, KPUCTAJUINYECKAS pellI€TKaA (ATOMHAsI, MOHHAsA, METAJIIMYECKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOJIUT,
IEKTPOJIUTHYECKAs JUCCOLUALUS, PEaklUd MOHHOIO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLWH, OKUCIWTEIb U
BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pEaKLuH,
CKOPOCTh XUMHWYECKOW peakumu, kataimsarop, IIJK, kopposus

METaII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXPAHEHHUS MacChl,
nepuoanueckuid 3akoH JI.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTajJipo

2.3

TEOPUHM  XUMHUH:  ATOMHO-MOJIEKYJIIpHas  TEOpHs,  TEOpHs

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TIPAaBWJIBHO HCIIOJNB30BaTh M3YYCHHBIC BEIIECTBA U
MaTepuasbl (B TOM YHCIIE MHHEPAJIbHBIE yIOOpEHUS, METAJUTHI U
CIUIaBbI, TIPOJYKTHI ~ NEpepabOTKH  MPUPOIHBIX HCTOYHUKOB
YII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ra3a, HeTH) B OBITY, CEIHCKOM
XO3SICTBE, Ha TPOM3BOJCTBE M TOHUMAHHE 3HAYCHUS >KHPOB,
OClKOB,  YIJICBOJOB JUIsi  OpraHM3Ma  YEJIOBEKa;  yMEHHUE
IPOTHO3UPOBATh BIIMSHHE BEUIECTB M XMMHYECKHX MPOIECCOB HA

OpraHu3M 4YCJIOBCKA U OKPYKAIOUIYIO IIPUPOAHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUE 3HAHUA CO 3HAHUAMHU APYIrUxX

y‘le6HLIX npeaMETOB

3.3

HaJIM4Ke OMbITa paboThI C Pa3IMYHBIMU UCTOUHUKAMHU MH(POPMALIUH
0 XMMHUH (HaydHas M HAy4YHO-TIOMYJISIpHasl JUTEparypa, CIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHMUBATb I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HUX
OpeBpalliCHUAX W [MPAKTUYCCKOM MMPUMCHCHHUU )51 YMCHUC

HCII0JB30BaTh €€ JJIsd pelicHus y‘IC6HO-H03HaBaTCJ'IBHBIX 3aaa4




BnaneHMe OCHOBaMH MOHSTHUMHOIO arrmapara 1 CUMBOJMYCCKOI'O

S3bIKa XMMHH JUTSL COCTaBJICHUS (POPMYII HEOPTaHHUYECKUX BEUIECTB,

4 YPaBHEHUM  XMMHUYECKUX pPEAKUUH; OCHOBAMH XUMHUYECKOU
HoMeHkiIatypsl (IUPAC u TpuBnanbHOi)
YMeHne 0ObSACHATh CBS3b MOJIOKEHHS dlieMeHTa B [leproanyeckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
5 XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsij snupa, oOIIee Yucio
AJIEKTPOHOB), PACIPEICIICHUEM DIIEKTPOHOB IO DJHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KA U KaJIbIUS
IIpencraBnenne O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX IJIEMEHTOB (paJyCc aToMa, JIEKTPOOTPULIATETLHOCTS ),
6 MPOCTHIX M CJIOXHBIX BEMIECTB OT TMIOJOXEHUSI DJIEMEHTOB B
[lepuognaeckoit cucteme (B ManblX TMEPUOJAX U TJIABHBIX
MOJTPYIax) ¥ JIEKTPOHHOTO CTPOCHHSI aTOMa
7 Ymenue knaccuuuupoBarh:
7.1 XUMHYECKUE JIEMEHTHI
7.2 HEOPraHMYECKHE BEIECTBA
7.3 XUMUYECKUE PEaKIIUN
8 YMeHue onpeaensrTh:
81 BaJICHTHOCTh U CTEMEHb OKUCJICHUS XMMHUYECKUX 3JIEMEHTOB, 3apsi
' UOHA
8.9 BUJ XUMUYECKOM CBS3M M TUI KPUCTAUIMUECKON CTPYKTYpHI B
' COEIMHEHUSIX
8.3 XapakTep cpelibl B BOJHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTEh ¥ BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (pU3nuecKre U XUMUYECKUE CBOMCTBA:
IPOCTBIX BELIECTB (KHUCIOPOA, O30H, BOJOpOJ, rpadur, anmas,
9.1 KpemMHU#, a3or, docdop, cepa, XJIOp, HATpUii, Kajauii, MarHui,
KaJIbIIUHA, aJTFOMHHHH, KEJIe30)
CIIOHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOJa,
9. aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIBI M THUIPOKCHUIbI

MetawioB |-11A rpynm, anromunus, menu (1), nuaka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepsl (IV u VI), cepuucras, cepnas, a3otucras, a3oTHas,

(docdopHas, yroiapHas, KpeMHUEBasE KHCIIOTA U UX COJIH)

MPOTHO3UPOBATh U  XapaKTEepU30BaTh CBOWCTBA BEILECTB B

3aBUCHMMOCTHU OT HUX COCTaBa U CTPOCHHA, NTPUMCHCHUC BCIICCTB B

>3 3aBHCHUMOCTH OT HMX CBOKHCTB, BO3MOXXHOCTh IPOTEKaHUS
XUMUYECKHUX MPEBPALMICHUN B PA3IHUHBIX YCIOBHIX
10 YMeHne CoCTaBIsATh MOJICKYISAPHBIC M HOHHBIC YPAaBHEHHS PEaKIIH,
B TOM YHCJIE:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOIMCTBA HM3YYEHHBIX KJIACCOB
' (Tpynm) HEOpraHUYeCKHX BEUIECTB
10.4 MTOITBEPKTAIOIIMX TeHETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTEIIbHYIO MOJICKYISIPHYIO M MOJISIPHYIO Macchl BEIIECTB,
' MacCcOBYIO JIOJIF0O XMMHYECKOTO JIE€MEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 YpaBHEHHUSM XHMHYECKUX PEAKIUl U HAXOAUTh KOJIMYECTBO
' BellecTBa, 00bEM U Maccy peareHToOB WIH MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH  HAay4YHOTO TO3HaHus (HaOmIo/eHue,
" U3MEepeHHe, SKCIIEPUMEHT, MOJICIMPOBAHKE) IPU U3YUYEHUH BEILIECTB
' U XMUMHYECKUX SIBJICHHM; ymMeHHe chOpMyIupoBaTh mpodiemMy u
IPEUIOKUTH MYTH €€ pelieHus
s 0e3omacHON paboOThl C XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOM
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHEM
HpaBUIaMu Oe3omacHOr0  OOpaleHHs C  BellecTBaMy,
UCIOJIb3YEeMbIMU B TIOBCEHEBHOMW JKM3HH, IPABUIIAMU TTOBEJCHUS B
123 HensX cOepekeHUs 370pPOBbs U OKPY)KaIOLIeH MPUPOTHOU Cpejbl;

IMOHUMAHUEC BpCaa (OHaCHOCTI/I) BO3JCHCTBUS Ha JKUBBIC OpraHnu3Mbl
OHpe,Z[eHéHHLIX BCIICCTB, CII0c000B YMCHBIICHUA n

OpeaAOTBpAlICHUA UX BPCAHOTO BO3JICHCTBUA
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Hamnune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOUX XUMHWYCCKHUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC u OITMCAaHUC (1)I/I3I/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/I‘-ICCKI/IMI/I U XUMHWYCCKUMU SABJIICHUSAMMU, OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUS XUMUYECKUX PEAKIINI

13.2

M3Y4eHHE CIIOCOOO0B pa3eeHus cMeceil

13.3

IOJly4eHUE KHCIOpOJa M U3Yy4EHHE €ro CBOWCTB; IIOIy4EHHUE
BOJIOPO/Ia U U3YYEHHE €r0 CBOMCTB; MOJIy4EHHE YIJIEKHCIIOTO ra3a u
W3Y4YEHHE €ro CBOWCTB; MOJy4YEeHHE aMMHaka W H3y4eHHE €ro

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOW JIOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

IIpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUIIOpaKa U
(dbeHondTanenHa) s ONpeACIICHUs] XapakTepa Cpeabl B pacTBOPax

KHUCJIOT U LIEJI0YEN

13.6

HUCCIICJOBAHUE M OIIMCAHHEC CBOIICTB HCOPraHM4CeCKMX BEIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C ME€TaIlIaMU,
OKCHJaMHU METAII0B, PaCTBOPUMBIMHU n HEPACTBOPHUMBIMHU
OCHOBAHHUSAMH, COJIAMH; IIOJIYYCHHE HEPACTBOPHUMBIX OCHOBaHPIfI;
BBITCCHCHHME OJHOIo MCETalyla JpyruM H3 pacTtBopa COJIH;
HCCJICJ0BAaHUC aM(bOTCpHI)IX CBOICTB TUAPOKCUIO0OB AJIFOMHUHHA U

LIUHKA

13.7

PEIICHUE DKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HCOPraHUYCCKUX COGHHHCHHﬁ)); ((9JICKTpOJ'II/ITI/I‘{eCKaH
AUCCOL A, «Baxkneilnine HeMeTalIbl U HX COCIUHCHUA ,

«BaxkHele MeTaibl 1 UX COSTUHEHUSI

13.8

XAMHUYECKHE  DKCIIEPUMEHTHI,  WUIIOCTPUPYIOUINE  MPU3HAKH
NPOTEKaHHs PeaKuii HOHHOTO OOMEeHa; KaueCTBEHHBIC PeaKluy Ha
IPUCYTCTBYIOLIME B BOJHBIX PAacTBOPAaX MOHBI: XJIOPHI-, OpOMHU-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MAarHUS, KaJIbIIHs, ATFOMHHMS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa
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YmMmenue:




MPEICTaBIATh PE3yAbTaThl JKCIIEpHUMEHTa B (OopMe BBIBOJIOB,

141 JI0Ka3aTeNbCTB, TPAUKOB M TAOMUI] M BBISBIATH SMIIMPUYECKUE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBSI3M  MEXKJIY  pEaJbHO  HaOJI0JaeMbIMU
14.2 XMMHMUYECKUMHU SIBJICHUSIMH M IIPOLIECCAMH, TPOUCXOJSALUIUMH B

MaKpo- ¥ MUKPOMHUPE, OOBSCHATh IPUYHUHBI MHOTOOOpa3usl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckne saeMeHTbl. CHMBOJIBI XUMHYECKHX

OJICMCHTOB. HpOCTHG " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCT aTOMOB XHMMYECKUX JJIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHocuTeNNbHAs aTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHaA Macca. Maccosas J0JI1 XUMHUYECKOT'O OJICMCHTA

B COCIMHEHNH

1.5

KonuuectBo BemectBa. Moisib. MonsipHasi macca. MossipHbIii 00bEM Ta30B.

BzanMocBs3n KOJIMYCCTBA, MAaCChIl U YUCJIa CTPYKTYPHBIX €ANMHUIL BEICCTBA

1.6

dusznyecknue U XUMHUYECKUE SBIICHUS. XUMHYSCKas pCaKknus u eé IMIPU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3axkoH u Ilepronnueckas cUCTEMa XMMHUYECKHX 3JIEMEHTOB

J.N. Menaeneea. CTpoeHUE aTOMOB

2.1

[lepuonuueckuii 3akoH. llepuoanueckass cucreMa XHMHUYECKUX JIIEMEHTOB
H.N. Menneneesa. [lepuonsl u rpynmbl. @U3HYECKUNA CMBICT MOPSAKOBOTO

HOMEpa, HOMEPOB II€pUOJa U I'pYyIIIbI 2JIEMCHTA

2.2

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aToMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MCHEHHNH CBOMCTB XMMHYECKHX IJICMEHTOB IICPBBIX TpéX
IepuoaoB, Kajlusd, KaJlbLUA (pam/lyca aTOMOB, OJJICKTPOOTPULIATCIbHOCTH,
MCTANNIIMYCCKUX W HEMCETANIIMYCCKUX CBOﬁCTB) U HUX COCIUMHECHUU B
COOTBETCTBHH C IIOJIOKCHHUEM OJICMCHTOB B Hepnozmqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumuyeckas cBg3b. KoBajieHTHas (HOHHpHaH n HCHOHﬂpHaﬂ) CB3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTALTMYECKUX PEIETOK (aTOMHAas, HOHHAs, MeETaUIMYecKas),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTALIMYECKON PELIETKU U BUA

XUMHYECKON CBA3U

Baxwueline npencTaBuTeNd HEOPraHWYECKUX BellecTB. Hemertamnsl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukainus ¥ HOMEHKIATypa HEOPTaHWYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyrormiue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolye; OCHOBAHUN (IENOYM M HEPacTBOPUMBIE OCHOBAHUA);
KHCJIOT (KUCJIOPOJCOJepKAIMEe U  OECKUCIOPOAHBIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

®uU3MyecKue W XHMHUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyeckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHUA,
HaTpus, KaJiud, Marius U KaJIbOuA, aJIIOMUHHAA, KEJIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOJIOPO/Ia, AMMHAKA

4.5

dusnuecKkue U XUMHUYCCKHE CBOMCTBA OKCHIOB HemeramioB: cepol (1V, VI),
asota(ll, 1V, V), docdhopa(lll, V), yrnepoma(ll, IV), xpemuus(1V). TTonyucaue

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue coiictBa okcuaoB: MetawioB |A-IIIA rpymm, nuaka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCUIOB (HA IpUMeEpe
TUAPOKCUAOB AQIOMHHHUSA, >Keje3a, uuHKa). [lodydeHue OcHOBaHUU H

aM(pOTEePHBIX THIPOKCHIOB

4.8

OO01re XUMHUYECKUEe CBOMCTBA KHUCIIOT: XJIOPOBOJAOPOIHON, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHO, KpeMHHEBOU, yroinbHOU. OcoObie
XUMHUUYECKME CBOWMCTBA KOHLIEHTPUPOBAHHOM CEPHOW M Aa30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeaHux coell. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOpOJda, aMMMUAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMakKa, CCpHOI\/'I M a30THOM KHUCIIOT B MIPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enernueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMUYeCKHX peaKifii Mo Pa3INIHbIM PU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOUIMX B PEAKIMH BELIECTB, MO TeryIoBoMy 3(ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUUICCKUX 3JIEMCHTOB

5.2

TernnoBoit 3p¢eKT XUMUYECKOH peakuud, TEPMOXUMHYECKHE YpaBHECHUS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMHUYECKHE YPaBHEHUS

5.3

OKHUCIUTEIBHOBOCCTAHOBUTEILHEIE pCaKkuum. OKHUCINTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKHMCIEHUSS W BOCCTAHOBJIEHMS.  ODJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKOMN qucconani. Katnonsl, aHHOHBI. DJIEKTPOTUTHI

1 HEeIeKTpoJIUThl. CHUIIbHBIC U cl1a0ble AIeKTPOIUThl. CTeNeHb TUCCOIaIlii

5.5

Peakiiun nonHoro oomeHa. YcClioBHsI MPOTEKaHUs peaKIMii HOHHOTO OOMeHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolias cpeia

6.1

BeniectBa m marepuanbl B IMOBCEIHEBHOW >KM3HU 4elloBeKka. be3omacHoe
WCTIOJIb30BAHUE BEIIECTB M XMMHYECKUX PEaKIHUi B JTaOOpaTopuu U OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0KOIraX U OTPAaBJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHUE OKpyXKarouieil cpeabl (KHCIOTHBIE —JI0XK]H,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 IMpeIOoTBpAaIlCHUs
[Ipenenbras momyctumas koHneHTpanus BemectB (I1/IK). Pomp xumuum B
pELIeHUH HKOJIOTMYECKUX TMpobieM. YcuieHue mapHUKOBOro dddekra,

Paspymi€HUE 030HOBOI'0 CJIOsA

6.3

[Tpumenenwue cepsl, a3ota, hocdopa, yriepona, KpeMHUS U UX COCIHMHCHUH B
OBITY, MEIHIIMHE, NMPOMBIIUICHHOCTH M CEILCKOM Xo3sicTBe. [IpumeHeHne
METAJIJIOB M CIUIABOB (CTallb, YYryH, IIOPAIIOMUHHI, OpoH3a) B OBITY H
HPOMBIIIJICHHOCTH X COCTUHECHUH. [IOHATHE O KOPPO3MH METAILIOB, OCHOBHBIC

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHMKH YIJIEBOJAOPOJIOB (Yrojb, MPUPOAHBIM Ta3, HedTh),

MPOIYKTHI HX TepepaboTKu (O€H3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KAK O COCAUHCHHAX
yrjiaepoaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, ITIMLICPHUH, YKCYCHAs KI/ICJ'IOTa).
[ToHsATHE 0 OMOJIOTMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o opMynaM XUMHUYECKHX COCIMHEHUIN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKAM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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