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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o0pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOM MpOTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus, MPEICTaBICHHbBIX
B ®I'OC OO0, a Takke Ha OcHOBE ¢eepalibHON padoyeii MporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIICTIIMM TpernojiaBaHusl y4eOHOro mpeaMera «XUMHsS» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit deneparuu.

[IporpamMMa mo xumuM Aa€T MPEACTABICHUE O IENIX, OOIIeH CcTpareruu
oOydeHHs, BOCIHTAHHA W PAa3BUTHS OOYy4AIOUIMXCA CPEICTBaMU y4eOHOTO
npeaMera, YCTaHABJINBAECT 00s3aTeNbHOE IPEAMETHOE CoJIepKaHueE,
MpeAyCcMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM M TeMaM MPOrpaMMbl MO XHMHUHU, OMNPEIENACT KOJUYECTBEHHBIE WU
KaueCTBECHHbIC XapaKTepUCTUKHU coJlep KaHus, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XHUMHUU C YU4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
0COOEHHOCTEH  O0yYalomuxcsi, OINpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanmu3anuyu TpeOOBaHWUN K pe3yibTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTEIHHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs, a Takke TpeOOBaHUH K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieNiel U3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHUSI.

3HaHUWE XHUMHUHU CIYKUT OCHOBOM [ (DOpMHpPOBAHUST MHPOBO33PEHHUS
oOydaromierocs, ero mpeaCcTaBiICHU O MaTepUalbHOM EIMHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOpMUpPYEMbIE€ XUMHEH MPEICTaBICHUS O B3aMMOIIPEBPAIICHUSX
PHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TiI00aIbHBIX
mpo0JIeM YCTOMYMBOTO PA3BUTHUS YEIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUCCKOM,
MUIIEBON U KOJOTHYECKON OE30MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyenne xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpa3BUTUS U
dbopMHpoOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaromuxcsi, HAaBBIKOB HX CaMOCTOSITENIBHOM  y4eOHOW  JesTeNbHOCTH,
DKCIIEPUMEHTANLHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOMN JESITEIbHOCTH;

3HAKOMUT CO CHENU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €IUHCTBO IPUPOABI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YyYaIOIINXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.



JlanHple HampaBieHUS B OOyYE€HUH XUMUU OOECIEUMBAIOTCS CHEIHPHKON
colepkaHus  y4eOHOro mMpeAMeTa, KOTOPBIM  SIBISETCA  IeJarormyecku
alaliTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XMMUU Ha ONpPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCSA CHCTEMbI MEPBOHAYAIBHBIX IMOHATUA XWMHH, OCHOB
HEOPraHWYECKOM XUMHUM W HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX IOHATHU
OpPraHNYECKON XUMHH.

CrtpykTypa coaepxaHHsl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ usydeHuro. Coaep:kaHHe CKIAAbIBAETCS U3 CHCTEMbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MNPUHLHUITY
IIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
pPa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHU O CTPOECHUHU aTOMa U XUMHUYECKOM CBA3U;

— TMpPEeACTaBIEHUN 00 3JIEKTPOJIUTUYECKOW AMCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MIOJTyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS M1OCIEAOBATEIBLHO OT OJHOTO
YPOBHS K IpYTOMY, BBITIOJIHASL QYHKUIUU OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN NPAKTHYECKOT0 IPUMEHEHUS U MTOJIYYEHUS N3Y4aeMbIX
BEILECTB.

OcBoeHHne TmporpaMMbl IO XHMHH CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPENCTABICHNUS] O XMMUYECKON COCTaBIIAIOIIEH HAYYHOM KapTHHBI MUpa B JIOTHKE
€€ CHCTEMHOM IPUPOJIbI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUs B Hayke. M3yuyeHHe XMMHUU MPOUCXOJUT C MPUBJICUCHUEM 3HAHMMN M3
paHee M3YYCHHBIX yueOHBIX MpeaMeToB: «Okpyxawomuid mupy», «buomnorus. 5—7
KJIacchDy U «Pu3nKa. 7 Kiacey.

[Tpy w3yyeHUH XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUH OCHOB
XMMHMUYECKON HayKd Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
NEeATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a7a4ua
y4eOHOTro MpeAMETa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUMN, JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B NPUOOIIEHUH K
HAy4YHBIM METOJAaM IO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX PEAKLUM, B
(OpMHpPOBAaHNHU U PAa3BUTUU MO3HABATEIbHBIX YMEHHI U UX TPUMEHEHUU B YUEOHO-
MO03HABATEIBHON U y4eOHO-MCCIIE0BATEIBCKON AEITeTbHOCTH, OCBOCHUHU MPABHII
0€e3011acHOro OOpalIeHMs C BELECTBAMH B [IOBCETHEBHOM KU3HU.
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[Tpu u3ydyeHnn XMMHUHU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTN TaKUE 1T, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOITUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIeHUE
o0Oydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW NEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrniedeHne yCIOBHM, CITOCOOCTBYIONMIUX MPUOOPETEHUIO 00YUIAIOITUMUCS
OTbITa Pa3HOOOPA3HOW MAESITENHPHOCTH, MO3HAHWA W CAMOIMO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIbHOE 3HAUYEHUE JIs
Pa3IUYHbIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0meld (QYHKIMOHATFHOM H  €CTeCTBEHHO-HAy4YHOMN
rPaMOTHOCTH, B TOM WYHCIE YMEHHH OOBSCHATH M OLECHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONB3YysS 3HAHWUS U OMbIT, MOJTYYCHHBIE TPU H3YYCHUU
XUMHHU, IPUMEHATh UX IPU PELICHUH TPOOJIEM B IOBCEITHEBHOM KU3HU U TPYI0BOU
NeSITEIIbHOCTH;

— (QopmupoBanue y OOydyaromuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJecO00pa3HOro MOBEAEHUS B ObITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXpPaHEHHUs CBOETO 37J0POBbS U OKPY’KaIOILIEH NPUPOJHON Cpeibl;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO M
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIECUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dHIIs M HANMpPaBIEHHOCTH AATbHEHIIETO
00yueHus.

Oo0111ee yKciio 4acoB, OTBEAEHHBIX JIJIs M3YUEHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8 kiacce — 68 dacoB (2 daca B
HeJneno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJTOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE 0 MeTOax MO3HAHMS B XUMHUM. UUCThIE BEIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI U MOJICKYJIBbl. XUMHYECKHE dJEeMEHThl. CHUMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie U COKHbBIE BelleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENNbHAsE aTOMHasi macca. OTHOCUTENbHAS
MOJIEKYJIsipHas Macca. MaccoBas 10151 XUMUYECKOTO 2JIEMEHTA B COSIMHECHUH.

KommuectBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocBsi3p KOJIMYECTBa,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

Du3NUecKUue U XMMUUYECKUE ABJICHUS. XUMHUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHYECKHE ypaBHeHUs. Kiaccudukanus
XUMUYECKUX PEAKIUH (COSTUHEHNS, Pa3I0KCHHSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOH, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus ¢ JIabopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OINKCAHUE
(GU3NYEeCKUX CBOWCTB 0O0pasllOB HEOPTAHWYECKUX BEIIECTB, HAOJIOICHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JbJla, pACTUpPAHUE caxapa B CTYIKE,
KUIEHUE M KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pas3sioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHCJOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIecTBUE kee3a ¢ pacTBopom conu meau (1),
U3y4YeHHUE CIOCOOOB Pa3JeeHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAaHUE,
BbINIApUBAHUE, AUCTHILISAIMS, XpoMaTorpadus, mpoBeeHue OUUCTKU TTOBApPEHHON
conM, HaOJIOJICHWE W  OMNHUCAHUE  PE3yJbTAaTOB  NPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJENIed MOJIeKYII
(I1apoCTepPIKHEBBIX ).

BaxxHeline npeacTraBuTe M HEOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3J1€MEHT U MPOCTOE
BemecTBO. HaxokmeHwe Kucimopoia B TpUPOAE, (PU3WYECKHe W XUMHUYECKHE
cBorictBa (peakmuu TopeHus). Oxcupapl. [Ipumenenwme kucmopoma. CrmocoOb!
MOJIyYeHHUs] KuUclopofa B JjabopaTopuu W TpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — aioTporiHas MoAuUKaIs KUCIopoaa.
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TennoBolr 3p(}EeKT XUMHUECKOW peaklUud, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- U DSHJOTEPMUYECKUE peaklUu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3JlyXa, YCHJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — anemenT u mpocToe BemecTBo. Haxoxaenne Bogopoaa B Ipupoze,
bu3NYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CITOCOOBI TToTydeHHs. KHcmoTh
Y COJIH.

Mosnsipablii 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBouWcTBa BOAbl. Boma kak pactBopurens. PacTBOpEI.
Haceimiennsle 1 HeHachIIEHHbIE PacTBOPBI. PacTBOpUMOCTh BEWIECTB B BOJE.
MaccoBas 0Jis BelIeCTBAa B pacTBOpe. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAaHMUSI.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4eI0BeKa. KpyroBopoT BOJBI B MPUPOE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcupasl. Knaccudukarms
OKCHUIIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecosieoOpasyromue. Homenknarypa oOkcuaoB. Du3nwdyeckne W XUMHUYECKUC
CBOMCTBA OKCHIOB. [lonyuenue okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. Homenknarypa ocHoBaHuil. Pu3nMyeckue M XUMHUUYECKHUE CBOMCTBA
ocHoBaHuM. [losmyueHne ocCHOBaHMI.

Kucnotsl. Knaccudukanusa kucinor. HoMenknarypa kucinor. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamioB H. H. bekerosa.
[TonydyeHue KUCIoT.

Conu. HomeHnknarypa coneil. @U3nyeckue U XUMHUYECKHE CBOMCTBA COJEH.
[lonyuenue cosen.

['eHeTnUeCcKas CBSI3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIIPEIEIICHUE COAECPKAHUsI KUCIOPOAa B BO3AYyXE, IMOJIyYCHHUE,
coOMpaHue, pacno3HaBaHME M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOJ0IeHNE
B3aUMOJCUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpanieHus TopeHus (1moxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, paclo3HaBaHUE M HU3YyYEHHUE CBOMCTB
BOJZIOpoia (TopeHue), B3aumoieicTrrue Bogopoia ¢ okcuaom meau (1) (Bo3amoxkHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOACHHE 00PA3I[0B BEIIECTB KOJINIECTBOM
1 Monb, ucciaenoBaHHe OCOOEHHOCTEH pacTBOPEHHUSI BEIIECTB C Pa3IM4YHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM J0JIEU
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOJbl C MeETalIaMU (HATpUEM H
KaJbliueM) (BO3MOXXHO HCIOJIb30BAaHUE BHJAEOMATEPUAIIOB), HCCIEIOBAHUE
00pa3oB HEOPTaHUYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIIOICHUE N3MEHEHUS
OKPACKH UHAUKATOPOB B PACTBOPAX KUCJIOT U LIEIOYEH, N3YUEHHE B3AUMOJACUCTBUS
okcuga Mmenu (II) ¢ pactBopom cepHOM KUCIOTHI, KUCJIOT ¢ METAJJIaMH, peakiui



HEUTpaNU3aluy, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOIO
MeTajula APYTUM U3 PacTBOPA COJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a71a4 10 TEME
«BaxHenume KJ1accel HEOPTaHUYECKUX COCIAUHEHUI.

Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHUYECKHX
iemeHnToB JI. U. MengeneeBa. CrpoeHue aroMoB. XUMHYECKas CBA3b.
OKuCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUuU

[lepBble TOMBITKM KIAcCU(PUKAIMKA XUMHUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBbIE M IIEJIOYHO3EMENbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUBI.

[Tepuonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoinas u niuHHonepuoaHas popmel [lepuoanueckoit
cucrteMbl xumuueckux aneMeHToB . M. MenneneeBa. Ilepuoasl u rpynmsl.
OU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MNEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  DJICMECHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH W3MEHEHHUSI pajJdyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYNIIAM U MTEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MenneneeB — y4€HbIA U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DIJIEKTPOOTPULATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okuciieHHsl.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipornecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3ydeHHE OOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHUE
TUJIPOKCUIA I[IMHKA C pPAcTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiiuy pazoKeHHsl, COSTUHEHU).

Mestcnpeomemmnuie ceasu

Peanm3zanns mMeXnpeaMETHBIX CBS3€M NPH HW3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SABIBIIOIIMXCS CUCTEMHBIMU JJIs1 OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumnoresa, Teopus,
3aKOH, aHalW3, CHHTE3, KiIaccu(uKanus, TMepuoaUuIHOCTh, HaOII0ICHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.
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®du3uKa: MaTepusi, aToOM, JJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIBI,
PaIuOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUM 3apsjl, BEIIECTBO, TEJO, O0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Tra3, (U3MUYECKUE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIEC TOPO/IbI, MOJIC3HBIC
VCKOITa€MbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHWUU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUSA U UX COEAUHEHUIN
B COOTBETCTBUU C IIOJIOKEHHEM DJJEMEHTOB B llepuomuueckor cucreme u
CTPOCHHEM KX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THIBI KPUCTALIAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEMIETKHA U
BHJIA XUMHYECKOMN CBSI3H.

Knaccudukainus 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHN, TEHETUYECKas CBA3b HECOPTAHUYECKUX BEILIECTB.

Krnaccudukanys XuMA4ecKuX peakivii Mo pa3IunyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIUIOBOMY 3¢ deKTy, Mo
U3MEHEHUIO CTETNIEHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 0OpaTUMOCTH, 1O
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpPaBHEHHS.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusX. [IoHsITHEe 0 TOMOTE€HHBIX U TeTepPOreHHBIX
peakuusx. [lonsarne o karamuse. [lonsTue 0 xumuueckoMm paBHoBecuu. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJO0XKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHOW  PEAKLIHH. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMH C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 2MEKTPOIIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KartnoHnsl, aHvMoHbl. MeXaHW3M OUCCOLMALMM BEUIECTB C PA3IMYHBIMU BHJIAMHU
xuMHueckoi cBsi3u. CreneHp aucconuanny. CUIbHBIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiun moHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIEHHBIE HMOHHBIE YypaBHEHUs peakiui. CBOMCTBA KHUCIOT,
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OCHOBaHMI1 U COJIEH B CBETE MPEACTABICHHUIN 00 3JIEKTPOJIUTUUECKON THUCCOLUUALINH.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJEISAMU KPUCTAUIMUECKUX PEIIETOK HEOPraHWYECKHX
BEILIECTB — META/VIOB UM HEMETauloB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEAOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIUU OT
BO3JCHCTBUS  pa3iMuYHbIX (PAKTOPOB, HCCIEIOBAaHUE  AIIEKTPOIPOBOJIHOCTU
PacTBOPOB BELIECTB, IpoLEcca AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coieil (BO3MOKHO
UCIOJIb30BaHUE BUAECO MAaTEPUATIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIINX
OpU3HAKKW TIPOTEKAaHUS peaknuii HOHHOTO oOMeHa (oOpa3oBaHHME OcCajKa,
BBIJICTICHUE Ta3a, OOpa3oBaHHE BOJBI), OIBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIN (TOpeHHe, peaklMd pPas3JIoKEeHHUS,
COCIMHEHUs), paclo3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  MOMOILBIO
KaueCTBEHHBIX PEAKIMI Ha MOHBI, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl 4 MX coeiNHEHUSA

OOmrast xapakTepucTuka TranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTeNEeHU OKucieHus. CTpoeHne M (U3NYECKUue CBOMCTBA MPOCTHIX
BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha ITpUMepe XJopa (B3auMoeicTBre
C MeTajulaMH, HeMeTaulaMH, IiejaodaMu). XjopoBoaopon. ComsiHasg KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IMOJNy4eHHE, nOpuMeHeHue. JlelctBue xjmopa U
XJIOPOBOJOPOJA Ha OpraHU3M YeJIoBeKa. BaxkHeWIMe XJIOpUIbl U UX HAX0XKICHHE B
IIPUPOJE.

OOmast xapakTepuctika 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne u ¢u3NYECKHue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CEPbl. AJIIIOTPOIHBIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOJOpOJ, CTpOEHHUE, (PU3NUECKUe U
XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK INPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NIECKUE U XUMUYECKHE CBOKUCTBA (00IIMe KaK MpeCTaBUTENs
KJlacca KHUCIOT M crenududeckue). XUMHUECKUE PEaKInH, JiekKallue B OCHOBE
IPOMBIIUIEHHOTO CHOco0a MOJMy4YeHUsi CepHOM KucaoThl. [IpuMeHeHue cepHoOi
kucaoTbl. COJM CEepHOM KHUCIIOTHI, KayeCTBEHHAs peaklus Ha Cyiab(daT-HoH.
HaxoxneHne ceppl M €€ COEIMHEHHMH B NIpHUpoAe. XUMHUYECKOE 3arpsi3HCHHE
OKpY’KaIoIllel Cpeibl COEIMHEHHUSIMU Cepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, paclpOCTPAHEHHUE B NPUPOJIE,
¢uznueckue U XxuMudyeckue cBoiicrsa. KpyroBopot a3ora B nmpupojae. AMMuUax, ero
(du3nYecKre 1 XUMUYECKHUE CBOMCTBA, MOJydyeHHE U npuMeHeHue. Conu aMMOHUS,
uX (U3MYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHS. A30THasi KHUCIIOTa, €€ MOoJlyueHue, (PU3NUecKue M XUMHUECKHE
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cBOMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIU(pUUYECKHE).
Hcrnonb30BaHnE HUTPATOB U COJIEH AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOUIEH cpeibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO31AyXa, MOYBbl M BOAOEMOB). Docdop, amIoTpOIHBIE
monupukammu pocdopa, puzndeckue u xummudeckue cporictea. Okcun dochopa
(V) u dochopnas kucimora, GU3NIECKUEC W XUMUUYECKHUE CBOMCTBA, MOJTydYEHUE.
Hcnonp3oBanue pocdaTtoB B KaUECTBE MUHEPAIbHBIX Y100pEHUH.

OOmast xapakTepuctika 31eMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEpO, aAJUIOTPOIIHbIE MOAU(PUKALINH,
pacmpocTpaHeHHe B Mpupoze, pusnueckne U XMMHUECKHUE CBOMCTBA. ACOPOIIHS.
KpyroBopor yrmepoma B mnpupome. OKcuasl yriepoma, ux (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, [JEHCTBME Ha JKUBbIE OPraHU3Mbl, MOJIY4YEHHE U
IpUMEHEHHE. DKOJIOTUYECKUE MpOoOJIeMbl, CBsI3aHHbIE C OKcuaoM yriepona (IV),
TUMOTE3a TI00ATBHOTO MOTEIUVICHUS KJIMMaTta, MapHUKOBBIA 3Q¢eKkT. YTonbHas
KACTOTa W e€ coNd, WX (PU3NYEeCKHe W XUMHUYECKHE CBOICTBa, MOJTydyeHUE U
npumenenne. KauecTBennas peakius Ha KapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0341CTBE.

[TepBoHayanbHbIe TOHATHSA 00 OPraHMUYECKUX BELIECTBaX KakK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HEPTH),
IPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKN Ba)KHBIX BEILIECTBAX: KHUpaxX, OENKax, yrieBojgax — U ux
poiu B OKM3HM 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHM4ecKuX MU
HEOPTraHUYECKUX COECTUHEHUN.

KpemHuii, ero ¢usnueckue W XHUMHUYECKHME CBOWCTBA, IMOJIYYEHUE U
npuMmeHenre. CoequHeHus: KpeMHuUs B ipupoje. O0miue npeactaBieHust 00 OKCuae
kpemHus (IV) n kpemHueBoil kucinore. CUIMKAThl, UX UCIOJb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. BaxkHele cTpouTeNbHbIE MaTepHalibl: KEpaMHKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpobmeMbl  0€30macHOTO  WCIMOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHOU KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3ll0B HEOPTaHWYECKUX BEUIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
IIPOBEJICHNE KAa4eCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOEHIE MMPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXKarouiue (PU3NYECKUE M XUMUYECKHE CBOWMCTBA
rajJlor€éHOB M HUX COEAMHEHUN (BO3MOXKHO HCIOJb30BaHUE BUICOMATEPHUAIIOB),
03HaKOMJIEHHUE C 00pa3iaMu XJIOpUI0B (TaJ0reHH10B), O3HAKOMIIEHHUE ¢ 00pa3liaMu
cepbl U €€ COEAMHEHUSIMM (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPHUAIIOB),
HaOII0IeHNE TIpoIiecca OOYTIMBaHMSI caxapa Mo AEMCTBUEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIJIOThI, U3yYEHNE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHCIIOTHI,
IPOBEJICHUE KAUYECTBEHHON peaklUy Ha CyJb(haT-uOH U HAOJI0eHUE NTpU3HaKa €€
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NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3MYECKUMHU CBOMCTBaMH a3ota, (ocdopa um uX
COEIMHEHMI (BO3MOYKHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB), 0Opa3laMy a30THBIX
U GocPopHBIX yAOOpEHUH, MOTyuyeHUe, coOMpaHue, paclio3HaBaHUE U U3Y4YECHHE
CBOWCTB aMMHaKa, MPOBEICHHWE KAYECTBEHHBIX pPEaKIWil Ha MOH aMMOHHS U
dochaT-MOH W H3yYEHHE NPHU3HAKOB MX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEAbI (BO3MOYHO HCIOIb30BaHUE
BUJICOMATEPUANIOB), H3Y4YEHHE MOJeNIed KPUCTAIMYECKUX PEIIETOK aiMasa,
rpadura, QymiepeHa, O3HaAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM W YCTPOWCTBOM MPOTHBOTa3a, IOJIYYEHHE,
coOupaHue, paclio3HaBaHUE W U3YyYEHUE CBOMCTB YIJIEKHCIIOIO ras3a, IpoBEICHHE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUHUEW CUIMKATHON MPOMBIILICHHOCTH,
pELIEHUE SKCIEPUMEHTANbHBIX 337a4 N0 Teme «BaxHelme HeMeTaulbl U UX
COETMHEHHUSI.

MeTtasiibl U MX COeAUHEHUS

OO01ast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepuomuueckon cucreme xumuueckux siemeHtoB [, .
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHne MeTauioB. MeTtainmudeckas CBA3b U
METAIMYECKAsT  KPUCTAJUIMYECKass  PEMETKA.  DJIEKTPOXUMHUYECKUU Pl
HaIpspKeHU MeTauioB. @U3nyeckne U XMMUYECKHE CBOWMCTBa MeTaiioB. O0mue
crocoObl modydeHus: MerawioB. [loHsATHE O KOpPpO3UHM METAJUIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. Cruiasl (CTallb, YyT'yH, JIOPATIOMUHUI, OpoH3a)
U UX PUMEHEHUE B OBITY U IPOMBIIIUIEHHOCTH.

[IlenouHble MeTaJIBL: MOJ0XKeHHe B lleprognyeckoil cucTeMe XMMHUYECKHX
anementoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HAaxOKJICHHUE B IPUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (HAa mpuMmepe HaTtpus U Kajus). OKcuabl u
TUAPOKCUABl HAaTpusi W Kaius. [IpuMeHeHWe WIeNOYHbIX METAIOB M HX
COEIUHEHHM.

[[lenoyHno3emenbHbIE METAUIbl MAarHMii M KaJblMH: IIOJIOXKECHHE B
[lepnognueckoi cucreme xuMu4deckux aaeMeHToB [[. 1. MeHnneneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHUE B pupoae. Pusndeckue U XMMUYECKHUE CBOMCTBA MarHus 1
Kanblus. Baxknelme coequHeHus KajabIus (OKCHUI, TUIPOKCH, coin). KECTKOCTD
BOJIBI U CITIOCOOBI €€ YCTpaHCHHUS.

AmomMuHuN: osioxenue B [lepuognyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToMa, HaxOXIeHUE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATFOMHUHUSL.

Kenezo: nonoxenne B [leprognueckon cucteMe XUuMHYECKUX SIIEMEHTOB /.
N. MeHnneneeBa, CTpOE€HHE aroMa, HAaXOXIAEHHE B mnpupone. Puzndeckue Hu
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XUMHUUYECKUE CBOMCTRA xene3a. Okcuibl, Tuapokcuabl U conu xenesa (I1) u xxenesza
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C O0Opa3llaMud METalIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YUYCHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJIbLIU U HATpUsl C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLlECCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIIOJB30BAHUE  BHUJACOMATEPHATIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HA MOHBI: MarHus, KalblIMsl, aTFOMUHUS, ITMHKA, *Kene3a (1)
u sxeneza (IIl), mequ (II), HaOmrogeHWE W OmMUCaHWE TPOIECCOB OKPAITMBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kadblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB I'MAPOKCH/IA ATTFOMUHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/lau no TeMe «BaxkHeiiiime
METAJUJTbl U UX COCUHCHHUS.

XHMHUS M OKpPY:KaoUas cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW KM3HU 4ellOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroued cpennl (mpenesibHas JOMyCcTUMast
KOHIIeHTpaius BeuecTs, nanee — [1/IK). Pons xuMun B pemieHnn 3KoJI0rnuecKux
pooem.

Xumuueckuii IKCnepumeHm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CILIaBBl METAJUIOB, MOJIMMEPHBIC
MaTepHabl).

Mescnpeomemmnuwle céasu

Peanuzamust MexXnpeaMeTHBIX CBA3€H MpU U3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX ECTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, ABJSIOMNUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE TMOHSTHUS: HAy4YHBIH (pakT, rumoTesa, 3aKoH,
TEeOpUs, aHallu3, CHUHTE3, KiacCUUKAIMA, MEPUOIUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SIBJICHUE, MNapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaIOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUYECKUIN 3aps, POBOJIHUKH,
MOJIYIPOBOJHUKH, — JUDJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeEJO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, PacCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CruiaBbl, (PU3WUECKUE BEITUYUHBI, CAUHUIBI U3MEPEHHS, KOCMUUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.
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buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI00pEHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasIbl, TOPHBIE TOPOAbI, OJIE3HBIE
VICKOIIa€MBbIE, TOIIJIMBO, BOJIHBIE PECYPCBI.
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INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEHMs] XMMHM B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIbHON JEATENBHOCTH B COOTBETCTBHM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSIMH, IPUHATBIMU B
oOmiecTBe mMpaBUIaMH M HOPMamMH TIOBEJIEHUS W CHOCOOCTBYIOT IpoIieccaM
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLUATHM3AINH 00YJarOIINXCSI.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYarOIIUXCs
PYKOBOJACTBOBATbCS ~CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacIIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOro BOCIIUTAHMSA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
YU Hay4YHOMY HAcCJEIHMI0, NOHMMAaHUS 3HAYECHHUS XHMHUYECKOW HAayKH B >KU3HHU
COBPEMEHHOr0 OO0IIeCTBa, CIOCOOHOCTH BJa/ETh TOCTOBEPHOW HMHQOpMaIuein o
NEPENOBbIX JTOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTE€YECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

IPEACTABICHUS] O COLMAIBHBIX HOPMax M IMPaBHIAX MEXKJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
M0JIE3HOM, y4eOHOUCCIEA0BATENBCKOM, TBOPUECKOM U IPYTUX BUIAX AEATENBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATENbHOCTU NPU BBINOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XHUMHUYECKHX OJKCIEPHUMEHTOB,
CO3/1aHUU Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIN
B Mpol1Iecce 3TOW y4eOHOM AesITeNNbHOCTH, TOTOBHOCTH OLIEHWBATH CBOE MOBEACHHE
U TIOCTYNKM CBOMX TOBApHILEH C MO3UMLIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33pPEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAayKH M COCTAaBJISIOLINE
OCHOBY JIsl IOHUMAaHHS CYIIHOCTH HAay4YHON KapTUHBI MHUpa, MpeICTaBICHHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS IPUPOAIBI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHON CPELOH, O POJIM XMMHUH B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE UIsi OOBSICHEHHS HAONIOaeMBbIX MPOIECCOB W SIBICHUM,
MO03HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOH KYJIbTYpPBl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4E€OHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATypoi, JOCTYHNHBIMH TEXHUYECKMMM CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHI;
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WHTEpeC K OOYYEHHIO M TO3HAHWIO, JHOO03HATEIBHOCTh, TOTOBHOCTH M
CIOCOOHOCTP K  €aMoOOpa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOYy4YEHUS B
JaJIbHEHIIIEM;

4) popmMupoBaHus KYJAbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBBI 00pa3 »KU3HH, OCO3HAHWE TOCIEICTBUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEHHUS),
HEOOXOAMMOCTU COOJNIOJIEHUS TpaBui O€30MaCHOCTH TMpU  OOpaIleHHH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TPy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUYECKOMY M3yUEHUIO TTpodeccuii u Tpyia pa3InyHOro poja,
YBaXKECHUE K TPYAY U pe3ysibTaTaM TPYJIOBOU AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAaHHBIH  BBIOOD
WHIUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
yCHENHON Mpo(heCCUOHATBLHON AeATEIPHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTh aIalTUPOBATHCS B MPO(EeCCUOHATBHOM CpeIe;

6) K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00Pa3HOE OTHOLIEHUE K MPUPOJIE KaK UCTOUYHUKY KH3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o6Opas3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢uznyecKoMy M TCUXHYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTU COOJIIOJECHUS
npaBui 0€30MMACHOTO MOBEECHUS ITPU padOTE C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YIPOXKAIOIINX 310POBBIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUSA, MOJTy4aeMble MPU WU3YYECHUU XUMHH, IS
pelIeHUs 3aa4, CBSI3aHHBIX C OKPYKAIOIIel MPUPOIHON CPEAOM, AJIsI TOBBIIECHUS
YPOBHSI ~ AKOJIOTUYECKOM  KYJbTYphl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM U MyTeW HUX PEIIeHUs MOCPEICTBOM METOJOB XUMHH,
HKOJIOTUYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeIMETHBIX pE3YyJbTAaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMHEpOBaHUS MUPOBO33PEHUS O0IIIEHAYIHBIC TIOHTHS (3aKOH, TEOPHS, TPUHITHII,
runore3a, (QakT, CHUCTEMa, TMPOIECC, IKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ITUX MPEIMETOB (DOPMHUPOBATH MPEJCTABICHUE O LIETOCTHOU
HAay4YHOUW KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC AEHCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYISITUBHBIE), KOTOphIE oOecreunBaloT (OPMHPOBAHUE
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TOTOBHOCTH K CaMOCTOSITCILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Yy4eOHOM
JICATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornueckue aeicTBMA:

YMEHUSI HCIMOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACISTH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEpUH VISl KJIAcCU(PHUKAIIMU XMUMHUYECKUX BEIIECTB M XHMHYECKUX PEaKIIHH,
yCTaHABIMBATh MPUIUHHO-CIICACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTMUECKUE PACCYKJECHUS (MHIYKTUBHBIE, JEYKTUBHBIC, IO aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

yMEHHE TPUMEHSATH B TIPOIECCe IO3HAHUS TOHATHUS (NIPEIMETHBIC |
MeTanpeIMETHbIC), CAMBOJIMUECKHUE (3HAKOBBIC) MOJIECNIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMBIE B XUMHH MOJIEIBHBIC TTPEACTABICHUS —
XUMUYECKANA 3HAK (CHMBOJ 3JEMEHTa), XUMHUYeckas ¢GopMmysia W YypaBHCHHUE
XUMHUYECKOW PEeaKIui — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a71a4, C y4ETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBISBISATh U XapPAKTEPU30BATH CYIIECTBEHHBIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBEISIBIIATH ~ OOIIHME  3aKOHOMEPHOCTH, MPUYHHHO-CJICACTBECHHBIC CBS3HM U
MIPOTHUBOPEYUMS B U3YUAEMBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ncciaenoBarebCKHe 1eMCTBUS:

YMEHHUE HCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B Ka4eCTBE HMHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

PUOOPETEHUE OIbITa 110 ITUIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOJaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSTEJIbHO MPOTHO3UPOBAThH €ro pe3yibTar, (opMyJIUpOBaTH 00OOIECHUS U
BBIBOJIBI 110 PE3YJIbTATAM MPOBEAEHHOIO OIBITA, UCCIEAOBAHHUS, COCTABIIATh OTUET
0 MPOJIETaHHOM paboTe.

Pabora c nnpopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATh WU HHTEPNPETHUPOBATH HHOOPMAIIUIO
pas3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOJTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJISIpHASL  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTHBOPEUYHBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAITHIO;

yMEHHUE TPUMEHSATHh Pa3IudYHbIe METOIbl U 3alpPOChl NPH MOUCKE U O0TOOpE
uH(OpPMAITMU W COOTBETCTBYIONIWX JAHHBIX, HEOOXOIWMBIX IS BBIMOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONPEACIEHHOTO THITA, TPUOOPETCHUE ONBITA B
00JIacTH  MCIOJIB30BaHUS  MH(POPMAITMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHH,
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OBJIAJICHUE KYJbTYPO aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEITbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHHOPMAINH 1
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu hopmMamu rpaduKi ¥ ©X KOMOWHAIUSMU;

YMEHHE UCIOJb30BaTh W aHAIM3UPOBATH B IMpolecce Yy4eOHOU U
WCCJICIOBATEILCKONU JEATETRHOCTH MH(POPMAIIUIO O BIWUSHUHA MPOMBIIIICHHOCTH,
CEJbCKOTO XO3SUCTBA W TPAHCIOPTAa HA COCTOSHUE OKpYXAloled NpUpOIHON
cpensl.

KoMMmyHMKaTHBHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBHUA:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Uaiora u (Mju) TUCKYyCCUH) MO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYJIHPOBATH CBOM TPEIJIOKECHHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHOM 3a1a4H;

YMEHUSI  TPEJCTaBISATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JEATeIbHOCTH B YCTHBIX M THCHBMEHHBIX TEKCTaX; JieJlaTh MPE3eHTAIUIO
PE3YNBTATOB BBITIOJHEHUS XHUMHYECKOTO AKCIIEPUMEHTa (J1JaOOpaTOPHOTO OIIBITa,
1abopaTopHOI pabOThI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOMU
MO3HABATEIIbHOM W MCCJIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHHMKAIOMIMX TPOOJIEeM Ha OCHOBE ydué€Ta OOIMWX WHTEPECOB M COTIIACOBAHUS
no3unuid (00CyX aeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbBD», KOOPIUHAIUS
COBMECTHBIX JE€WCTBUHM, ONPEACIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIe NeCTBUS:

YMEHHUE CaMOCTOSITEJIbHO OMNPEACNSITh IETU JEATeIbHOCTH, MIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesTeIbHOCTD, BBIOUpaTh Harbosee 3 heKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTYYCHHUSI HOBBIX 3HAHWUW 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHSIX,
OIICHMBAaTh COOTBETCTBUE MOJYYCHHOTO pe3yJibTaTa 3asBJICHHOW 1€, YMEHUE
UCIIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeaMeTHBIX pe3yJNbTAaTOB IO OCBOCHUIO 0053aTEIHHOTO
colIepKaHus, YCTaHOBJIEHHOTO JaHHOW (demepanpbHO pabouelt TPOrpPaMMON,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS Hay4dHbIE 3HAHUS, YMEHUS U CIOCOOBI
NEUCTBUN, crenupuyecKkue sl MpeAMETHOW obnactu «XUMHS», BUIbI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHMS, €ro HWHTEPIpEeTaluH,
peoOpa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITHSsX.

K konIy oOyuenus B 8 kj1acce peIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS] YMEHHUIA:
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PaCKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX TOHSTHI: aTOM, MOJIEKYJA,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COEAUHEHUU, MOJISIPHBI 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKUCJICHHS, XMMHUYECKass peakius, KiaccuuKaius peakiuid: peakiuu
COCIUHEHUS, PEaKIMU Pa3JI0XKEHUs, pEaKIUyd 3aMEIICHUs, peaKiuu
oOMeHa, IK30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM (P (DEKT peaKinH,
SIAPO aTOMa, DJICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTab, paauyc aToma,
XAMHUYECKasl CBA3b, MOJISIPHAS M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, NOHHAS
CBSI3b, MOH, KaTHOH, aHMOH, pAaCTBOpP, MaccoBas JOJid BEUIECTBA
(TpolieHTHAsI KOHIICHTpAIUs) B PpaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX IIOHATHH U
MPUMEHSITH 3TU TTOHSATHUS MIPU ONUCAHUY BEILIECTB U UX MPEBPAIICHUN;
UCIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUIsl COCTaBjieHUs Gopmyl
BEIIECTB M YPABHEHUN XMMHUYECKUX PEAKIIUA;

OTIPE/ICIISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHCHHSX,
CTENEeHb  OKWCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmyniamM, BHUJ XHUMHYECKOM CBsI3M (KOBaJlcHTHass W HMOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

packpsiBath cMbIica [lepuommueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh TOHUMAHUE TNEPUOAUUECKON 3aBUCHUMOCTU CBOWCTB
XAMHWYECKUX BJIEMEHTOB OT WX MOJIokeHus: B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHMS MacChl BEHIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUYEHHMSI, 3aKOHa ABOTrajipo;

OTMMCHIBAaTh M XapakTepu3oBaTh Tabamunyto (opmy I[leprogndeckoit
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3inyaTh TMOHATHS «IJIaBHAs
noarpynmna (A-rpynna)» u «nobdounas noarpynna (b-rpymnna)», Manbie u
OOJIbIIINE TIEPHOJBI, COOTHOCHUTH OOO3HAYCHHS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuoguueckass cucTeMa XUMHUYECKHX dyemeHToB J[. W
MenaeneeBa» C YHCIOBBIMUA XApPAaKTEPUCTHUKAMHU CTPOECHHUS ATOMOB
XUMHUUYECKUX JIEMEHTOB (COCTaB U 3apsij A7ipa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX IO AIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTBI, HEOPTaHUUECKHE BEIECTBA,
XUMHUYECKHE peaknuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BELLECTB, M0 TEIIOBOMY 3D PeKTy);
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XapakTepu3oBaTh (OMUCHIBATh) OOINME XUMHUYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPkKAasi ONMMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaUY€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKaHUSd XUMHYECKHX [MpEBpAIICHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO  MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JIEMEHTa MO (QopMmyse COEIUHEHMUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIu;

IPUMEHSATH OCHOBHBIE ONEPALIUU MBICIIUTENIbHOMN AESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEMATHU3allMio, KiacCu(UKaluio,
BBISIBJICHUE IPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Y4YEHUS CBOWCTB
BEIIECTB M XHMHMUYECKMX PpEaKIUil, EeCTECTBEHHO-HAYyYHBbIE METOJIbI
Nno3HaHUs — HaAOMIOJeHUE, H3MEpPEeHHe, MOJACIUPOBAHUE, IKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJB30BAHUS XUMUYECKOM MOCY101 U Ta00paTOPHBIM
obopynoBaHuMeM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIMSIMH 110 BBINIOJHEHUIO Jab0paTOPHBIX
XUMHYECKHUX OMBITOB IO MOJyYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OINpEAEIEHHON
MacCOBOM J0JIEM PAacCTBOPEHHOIO BEIIECTBA, IMUIAHUPOBATh M IMPOBOJUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB MLIEIOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PEHON(PTAICHH, METUIOPAHK

U Jpyrue).

K xonIy oOyuenus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS] YMEHUI:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSTUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHCIICHHS, XUMHUUYECKasl PeaKIus, XUMHUUYecKasl CBsA3b, TEIUIOBOM A ekt
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIHUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIUA HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |
HEOOpaTUMBbIC PEAKIUHU, OKHUCIUTEIIBHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHCJIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE, aJIJIOTPOIHS,
aM(oTepHOCTb, XUMHUYECKas CBSI3b (koBaJIeHTHaH, HMOHHas,
MeTaJT4YecKas ), KpucTajinyeckas pemeTka, Koppo3usi METalIOB, CIUIABHI,
CKOPOCTh XMMHUUYECKOW peaKIuu, MPeAeabHO AOMYCTHUMAasi KOHIICHTpaIus
ITJIK BemiecTBa;
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WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHUI U
MPUMEHSITH 3TU OHSATHUS MIPU ONUCAHUY BEILIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

OTPECIISITh BAJIGHTHOCTh M CTENIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIUHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEHIECTB K
onpeneaEHHOMY KJIacCy COEIMHEHHM 1o (opmylaMm, BUJ XUMHUYECKON
CB3U (KOBaJeHTHasi, HOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOW (opmyJsie, XapakTep cpeabl B
BOJIHBIX PACTBOpaX HEOPTraHUUYECKUX COCAMHEHUN, TUM KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMbica llepuonmueckoro 3akona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHUChIBAaTh U XapaKTEPU30BATh
tabnmuunyio (opmy [leproamdeckoil CHUCTEMBl XMMHYECKHUX DJICMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noArpynna (A-rpynmna)y U «modoyHas
noarpynma (b-rpymma)», mambie u  OOJBIIKE MEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOPhIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHMUYECKHX JJIEMEHTOB (COCTaB U
3apsn  sAApa, oO0Iee YHCIO DJIGKTPOHOB M paclpeiesieHne HuX II0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOITHE 3aKOHOMEPHOCTH B M3MCHCHUH
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpEIeNiax MaJIbIX MEPUOAOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YMCIy U COCTaBY YYACTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKHCICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEUUPUUIECKUE XUMHUYECKUE
CBOWCTBA TMPOCTBIX MW CJOXHBIX BEIIECTB, MOATBEPKAas OMNHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XAMHWYECKUX PEAKIUN;

COCTaBIIATb YPAaBHEHUS DJEKTPOJUTUYECKOW JHCCOLMAIMUA  KHUCIOT,
HIEJI0YEH U COJIEH, MTOTHBIE U COKPAILIEHHBIE YPAaBHEHUS PEaKLIMil HIOHHOTO
oOMeHa, ypaBHEHHUS pEaKIWii, TIOATBEPKIAIINX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEX/y BEIIECTBAMHU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX TMPEBpaAIlllEHU B Pa3IUYHBIX
YCIOBUSIX;
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BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO J3JIeMeHTa 1o (opmyse COeauHEHHUs,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN peaKInu;

coOroAaTh MpaBuiIa MOJb30BAHUS XUMHUYECKOM MOCY101 1 1a00paTOPHBIM
o0opymoBaHuMeM, a Takke IMpaBWiia oOOpalieHusi C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMA IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKuciioro rasa);

MIPOBOJIUTH PEAKITUH, TTOATBEPKIAFOIINE KAYeCTBEHHBIN COCTAB Pa3TNIHBIX
BCIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHI-, OpOMUA-, WOAWI-,
kapOonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCUI-UOHBI, KATHOHBI
AMMOHHUSI U HMOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTR;

MPUMEHSATH OCHOBHBIC OTIEPAIIUN MBICIIUTEIILHOMN TSI TEIIEHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIIUIO, BHISBICHUE TPUYUHHO-
CJIEICTBEHHBIX CBSI3€U — JJII M3YUYECHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peaKkiMii, eCTECTBEHHO-Hay4YHble METOJAbl IO3HaHUSI — HaO0IeHUE,
U3MEpPEHHE, MOACIIMPOBAHUE, IKCIIEPUMEHT (PEabHbII U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC
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Ne

HaumenoBanue pa3aeiioB U

Koan4yecTBo 4yacoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/n TEeM MPOrpamMmmabl Bcero KonTposabubie IIpakTuyeckue
paGoTe: paGoTs: o0pa3oBaTejibHbIE PeCypChI
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMHs — BakHast 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK
MIPAKTUYECKOU IESITEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIOBEKa
12 BemecTBa u xumMudeckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHMYECKHUX BELIECTB
)1 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuorexa [IOK
OKCHAaX https://m.edsoo.ru/7f41837¢
9 Bognopon. Ilonsarue o kucimorax g 1 bubnuotexa [IOK
U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
r4 OCHOBHBIC KJIaCCHI 1 | | bubnuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasaeny 30
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Ne HaumenoBanue paszenos n  Kommuecrso uacos ‘
i w DJIeKTpOHHbIe (LM (ppOoBbIE)
n/m Te€M NPOrpaMMsbl Bcero KonTtpoJubHbie IIpakTH4eckue
o0pa3oBaTe/IbHbIE PeCypPChI
padoThI padoThI

Paznea 3. [lepuoanyeckuii 3akon u Ilepuoguyeckas cucrema xumudeckux d1eMenToB JI. . Mennesneesa. CTpoeHHne aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIUHA

[Iepronnueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKHX 3JIeMeHTOB [[. 1. https://m.edsoo.ru/7f41837¢
Mengeneesa. CtpoeHue aroma
XumMudecKkas CBS3b. BuGmorexa LOK
32 OxicIHTeNbHO- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hrroro mo paszey 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOT'PAMME
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9 KIIACC
KonuyectBo yacos DJIEeKTPOHHBIE
HaunmeHoBaHMe pa3jeioB U TeM
Ne i/m (uudpossbie)
NMPOrpaMmsbl Bcero Konrpoabnbie  IIpakrunyeckue
oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Paspen 1. BemecTBo U XUMHYeCKHE PeaKIIUA
11 [ToBTOpEeHUE U yriryOeHne 3HaHUM 5 | bubnuotexa [JOK
) OCHOBHBIX Pa3iesIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [JOK
’ peakuin https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAST JUCCOLIHAIIHS. 2 1 1 bubnuorexa [JOK
’ XHUMHUYECKUE PEAKLIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Uroro mo pazneny 17
Pasznea 2. HemeTrasibl 1 HX cOeNHEHHS
21 OO6m1as XxapaKTepUCTUKA XUMHUIECKUX 4 | bubnmnoreka [JOK
’ anemeHToB VIIA-rpymmel. ["amorens: https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
’ Py P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUYECKUX
23 BHCII-:I/ICHTO;) VA 11:“) nnbl. A30T, pocdop u ux 7 1 bubnmorexa LHOK
' Py ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as XxapaKTepUCTUKA XUMHUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 bubmmorexa [TOK
’ . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Uroro no pazneny 25
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KoanuecTBo yacos JJIeKTPOHHBbIE
HaunmeHoBaHMe pa3jeioB U TeM
Ne i/ (uudposbie)
NMPOrpaMmsbl Bcero Kontpoabnbie IIpakrunyeckue
o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Pasznea 3. Mera/iibl 1 HX COeINHEHH S
. bubnuotexa [JOK
3.1 Obmue cBOHCTB MTAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
3.2 Baxnelime MeTajuibl U UX COCIMHEHUS 16 1 2 hitps://m.cdsoo.rw/7f412636
Uroro mo pazneny 20
Pa3nes 4. Xumus 1 oKpyKapmas cpeaa
4.1 B TBa U MaTepHajbl B )KU3HU YEIOBEKa 3 bubmmorexa [TOK
’ eHee P 3 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
p 3 bubmuorexa [JOK
C3CPBIOC BpemA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 4 7




IHOYPOYHOE IIVTAHUPOBAHUME
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8 KJIACC
Konu4yectBo yacos DJIeKTPOHHbIE
Ne Hara
Tema ypoka Konrpoabusie IIpakTuueckue uudpoBbIe
n/n Bcero U3yYeHUs
padoTsI padoTbI o0pa3oBaTte/ibHbIE
pecypcsl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6moreka [IOK
yenoBeka. Tena u BeniecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTre 0 MeTOIaX MO3HAHUS B XUMHUU 1 bubmorera [IOK
A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padbora Ne 1 «IIpaBuiia
3 paboThl B 1a00paTOPUU U IPUEMBI | bubnuotexa [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CrocoObl | bu6mmnoreka LIOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYHCTKU 1 bubmorexa [JOK
. p p https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COIH)»
bu6mmnoreka LIOK
6 A 1
TOMBL I MOJICKYIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE PJIEMEHTBI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U crOXHBIE BEIIECTBA 1 brbmorexa OK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka Konrpoasusie IIpakTuueckue uudpoBbIe
n/n Bcero U3yYeHUs
padoTsI padoThbl o0pa3oBaTe/ibHbIE
pecypchbl
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyna. BageHTHOCTB 1 Bubamorexa [IOK
pMyTIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OTtHOCHUTENbHAs aTOMHAs Macca. | bubnmnorexa [JOK
OTtHocuTenbHAsI MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOTO 3JIEMEHTA B 1 bu6mmoreka [IOK
COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Monb. Mousipaast | bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SIBIICHUS. | bubnuoreka [IOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus NPOTEKAHUS 1 bubnuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. | bubnuorexa [JOK
XUMHUYECKHE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koinuecTBa, MacChl
17 BEIECTBA [0 YPABHCHUSAM XUMHYCCKUX 1 bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukamnus XuMu4ecKux peakiui
18 (coez[HHq;HH;I a3JI03KCHUS 3a1\1:4)emeHH;1 1 bubnnorexa [IOK
P ’ ’ https://m.edsoo.ru/ff0d3134
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuMKiIoneauct. O600IeHHE 1 1 bubmorexa OK
' B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUi
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka Konrpoasusie IIpakTuueckue uudpoBbIe
n/n Bcero U3yYeHUs
padoTsI padoThbl o0pa3oBaTe/ibHbIE
pecypcbl

20 KonTponbnas padora Nel no teme | | bubnuotexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIANY https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.

21 KHCH}(I)XO — DJIEMEHT U MIPOCTOE . 1 bubmorexa [JOK

poa p https://m.edsoo.ru/ff0d448e
BemectBo. O30H
duznuecKkre U1 XMUMUUYECKHE CBOMCTBA
22 KHCIOopo/ia (peakiuu OKUCICHUS 1 Bubamorexa [IOK
poZa (peaKit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
CriocoOsl MosTy4eHus KUCI0po/ia B
23 nabopaTopuu ¥ MPOMBIIIIIEHHOCTH 1 Bubamorexa [IOK
patTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3pPpeKkT XUMUIECKON peaKInu,

24 IIOHATHE O TEPMOXUMHUYIECKOM | bubnuoreka [IOK
YPaBHEHUH, 3K30- U IHAOTEPMUIECKUX https://m.edsoo.ru/ff0d4790
peakuusx
TormmBo (HedTh, yroas U MeTaH).

25 3ar $I3H€I-§I/qul;03 . a, CII0COO0BI lro 1 bubmmorexa LIOK

P R, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «[lonydyenue u coOupanue KUCI0poOIa 1 1 bubmorexa [JOK
yi . p poad, https://m.edsoo.ru/ff0d4ac?2
M3y4YeHUE €ro CBOMCTBY

7 Bonopon — sneMeHT u npocToe 1 bubnuoreka [IOK

BelecTso. Haxoxxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka Konrpoasusie IIpakTuueckue uudpoBbIe
n/n Bcero U3yYeHUs
padoTsI padoThbl o0pa3oBaTe/ibHbIE
pecypchbl
)3 dusnyeckne U XUMUYECKHIE CBOMCTBA | bu6mmnoreka LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6munoreka LIOK
29 I1 1
OIPITHE O KUCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B | bubnmnorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas pabora Ne 4 o teme
31 «[TonydeHue u coOMpaHKe BOIOPOIA 1 1 bubmorexa OK
i o P HOPOAE, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
1 Mounsipabiit 00BEM razoB. 3aKoH 1 bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncinenus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM 1 bubmmorexa [IOK
0 . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Breruucnenust 00bEMOB ra3oB 110
34 ABHEHUIO PEAKIIUM HA OCHOBE 3aKOHA 1 bubmmorexa [IOK
P . peard . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH T'a30B
15 du3nvecKue U XUMHUYECKHUE CBOMCTBA 1 bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 | bubnuotexa [JOK
AHIAUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbie u
! P P » bubnuoreka [IOK
37 HEHACBIILIEHHbIE pacTBOPBL. MaccoBas 1

JI0JIsl BEIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka Konrpoasusie IIpakTuueckue uudpoBbIe
n/n Bcero U3yYeHUs
padoTsbI padoTsbI o0pa3oBaTe/ibHbIE
pecypcbl
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHrE PaCTBOPOB C | 1 bubnuotexa [JOK
ONpeAeIEHHON MacCOBOM JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA
39 KonTponbnas padora Ne2 no teme | | bubnuotexa [IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupUKalus, 1 bu6mmnoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX 1 Bubamorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, | bu6mmnoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
13 ITosydueHne u XUuMHYECKUE CBOKCTBA 1 bubnuotexa [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kinaccudukanus, bubnuoreka [IOK
44 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XuMHU4YeCcKue CBOMCTBA | bubnuorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCOéBII) 10JI )CHI/ISI XHMHchpKHe 1 bubmorexa [JOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
47 ITpakTruyeckas padora Ne 6. Pemenue 1 1 bubnuoreka [IOK

IKCIICPUMCHTAJIbHBIX 3a/4a4 I10 TCME

https://m.edsoo.ru/00ad9b7¢c
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka Konrpoasusie IIpakTuueckue uudpoBbIe
n/n Bcero U3yYeHUs
padoTsI padoThbl o0pa3oBaTe/ibHbIE
pecypchbl
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX
COEIUHECHUIN»
43 ['eneTnueckas cBsI3b MEXKIYy Kilaccamu 1 bubnmnorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmnoreka LIOK
49 O06001IeHre U cCUCTEeMaTU3aIKs 3HAaHUH 1
B H https://m.edsoo.ru/00ad9cb2
KonrtponbHas pabora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX 1 1 bubmorexa OK
. p https://m.edsoo.ru/00ad9ela
COCMHEHMI
[TepBbIie MOMBITKY KIacCUPUKAITTT
51 XMMHYECKUX 3J1eMeHTOB. [loHsTHE O 1 buomorexa OK
i https://m.edsoo.ru/00ad9ffa
IpyIIax CXOJHBIX AJIEMEHTOB
[lepnonnueckuit 3akoH u [lepnoanueckas
but6mmoreka [IOK
52 cucTeMa XMMU4YecKux anemeHToB [, . 1
https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, rpymnel, IOATPYIINEI 1 Bubmorexa LOK
P > TPYTUIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX | bubnmnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubmuoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoi 1

cuctemsl /. 1. Mennaeneena

https://m.edsoo.ru/00ada6bc
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka Konrpoasusie IIpakTuueckue uudpoBbIe
n/n Bcero U3yYeHUs
padoTsI padoThbl o0pa3oBaTe/ibHbIE
pecypchbl
XapaKTepuCTUKa XUMHUYECKOTO JJIEMEHTA
. bubnuorexa [JOK
56 I10 €ro noJiokeHuto B [lepnoanueckoi 1
https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa
3nauenue [lepuoguueckoro 3akona s
57 pa3BuTHs Hayku U npaktuku. J1. U. | bubnuotexa [IOK
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepsHrlil ypok. O000IIEHHE U
58 CI/ICTIe)MaTI/I?;Zp W SHAHWUH / 1 1 bubnnorexa [IOK
. I https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas nmpoBepouHas padoTa
KonrtponbHas padora Ne4 o reme
59 «Ctpoenue aroma. XuMu4deckas CBsI3b» / 1 1 bubmmorexa [IOK
p N ’ https://m.edsoo.ru/00adb486
Bcepoccuiickas npoepouHas pabota
60 DNEeKTPOOTPHUIIATEITLHOCTH ATOMOB | bubnuotexa [JOK
XUMHYECKHUX PJIECMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
61 HWonnas xumuyeckas CBSI3b 1
https://m.edsoo.ru/00adac34
2 KoBanentHast nosnsipHasi XuMuyecKkas | bubnuotexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasneHTHas HenosspHas XUMUYeCKas 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
b K
64 CrelneHns OKUCIIEHUS 1 nbmorexa [0

https://m.edsoo.ru/00adae28
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka Konrpoasusie IIpakTuueckue uudpoBbIe
n/n Bcero U3yYeHUs
padoTsI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
bu6munoreka LIOK
1
66 OKUCINTENIN U BOCCTAHOBUTEIN hitps://m.cdsoo.ru/00adb076
PesepBurbiit ypok. O00011I€HIE U
67 CI/ICTEMaTI/I?;Zp Hst 3HaHI/II;IH 10 TEME 1 bubnnorexa [IOK
1 https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMUYECKasI CBS3hY
68 PezepBHblit ypok. O6o0mieHue u 1 bubnuoteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 5 4
[TPOI'PAMME
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9 KIIACC
N KonuyectBo yacos 1 DJIeKTPOHHbIE
° ara

Tema ypoxa Kourposabnbie IIpakruueckue uudpoBbIe

n/n Bcero H3YYeHUS

padoThl padoThl o0pa3oBaTe/ibHbIE
pecypchbl

[Iepnoanueckuit 3aKoH.

1 [Iepnoanueckas cucrtema 1 bubnuoreka [IOK
XUMHUYECKHX 3JieMeHTOB [[. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

’ . P oc ATEMEHTO 1 bubnuorexa [JOK
CBOMCTB XMMHUYECKHUX IJIEMEHTOB

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Krnaccudukauus 1 HoMeHkiIarypa | bubnuotexa [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xumMuueckoil CBS3U U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbhnas padora Nel no teme

5 «[loBTOpEHue u yriyoiaeHue | |
3HAHUN OCHOBHBIX Pa3/elIOB Kypca
8 Kiacca»

6 Knaccudukamms XuMmmuaecKkux i bu6mmnoreka LIOK
pEaAKUIH MO pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUUYECKOM

. 0 P | bubmuoreka [IOK

eaknuu. [loHsITHE O TOMOTCHHBIX U
peakn https://m.edsoo.ru/00adbe9a
TETEPOTEeHHBIX PEAKIIHIX
[TonsaTue o xumMH4YeCKOM
bu6mmoreka [IOK
8 paBHOBecHH. DPAKTOPBI, BIUAIOLINE 1

Ha CKOPOCTb XUMHYECKOU pcaKknuun

https://m.edsoo.ru/00adc28c
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoxa Konrposabnbie IIpakruueckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThbl padoThl o0pa3oBaTe/ibHbIE
pecypchl
U MOJIOJKEHUE XUMUIECKOTO
paBHOBeECHS
9 OKHCIUTEIBHO- 1 bu6munorexa LIOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTHIECKOMN
10 nncf;unauHHpCHanHeIlcna6me 1 bubnmorexa OK
' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Honnrlie ypaBHEHUS peaKLuil 1 bubnmorexa OK
P p https://m.edsoo.ru/00add448
XUMHUYECKHE CBOICTBA KUCIIOT U
12 OCHOBAHUH B CBETE MIPEACTABICHUN 1 bubmmnoreka LHOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
JHUCCOIHUAIAN
XUMHUYECKHE CBOIICTBA COJICH B
13 CBeTE IPEeACTaBICHUI 00 1 bubmorexa LOK
p . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIUU
bu6mmoteka [IOK
14 [TonsiTHE O THAPOIU3E COJICH 1
P https://m.edsoo.ru/00add9d4
15 O6o001enre 1 cucTeMaTru3anus i bubmuoreka [IOK
3HAHHI https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
bu6munoreka LIOK
16 «Pemenne 3KCrepuMeHTaIbHbIX 1 1

3a1auy»

https://m.edsoo.ru/00addbfa
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoxa Konrposabnbie IIpakruueckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThbl padoThl o0pa3oBaTe/ibHbIE
pecypchl
KonTtponbhnas pabora Ne2 o teme
17 «QIeKTpoIuTHYECKast | | bubnuoreka [IOK
JUcconanusa. XuMU4YECKUE https://m.edsoo.ru/00addec0
peaklnK B paCTBOPAX»
OO6m1as XxapakTepuCTHUKa rajJOreHOB.
18 XuMHUYecKHe CBOICTBA HA IPUMEPE 1 bubmmorexa [IOK
P p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CoisiHas KUCIIOTA,
19 XI/IME‘IGCKHS CBOICTBA, IIOJIYUYCHUE 1 bubmmorexa [IOK
’ ya ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «IlonydeHue COJITHOM KUCIIOThI 1 1 bubmorexa [IOK
i . . ’ https://m.edsoo.ru/00ade348
U3y4YeHue e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PeaKIUH, eCclIi OOUH 1 bubmmorexa [OK
p ’ https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
) OO6m1as XxapaKTepUCTHUKA JIEMEHTOB | bubnmnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKALIMY CEPBHI.
T Haxoxnenue cepsl u €€ | bubnuotexa [IOK

COCIMHEHUH B IPUPOJE.
XHWMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoxa Konrposabnbie IIpakruueckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThbl padoThl o0pa3oBaTe/ibHbIE
pecypchl
CepoBoaopo, CTpOCHHE
24 ¢buznueckue 1/; XI/IMI/I‘IGCK’I/IG 1 Bubamorexa [IOK
. https://m.edsoo.ru/00ade802
CBOIiCTBa
Oxkcuabl cepbl. CepHasi KMCIIOTA,
25 duznyecKkue 1 XuMUYECKHe 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMHUUECKUE PEAKIIUH, JICKALUE B
OCHOBE IIPOMBIIIIEHHOTO CII0c00a
26 MOJIyYEHUS CEPHOI KUCIIOTHI. | bubnuorexa [OK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYKaIOIEe Cpebl
COCTMHCHUSIMU CEPBI
7 Brruucinenue MaccoBoii Joau | bu6mmnoreka LIOK
BBIXO/1a IPOAYKTA pEeaKkLnu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA SJIEMEHTOB
VA-rpynmsl. A30T
28 acl po};ri aHeHHe ;3 apupoe 1 bubmmorexa [OK
pactpoctp pHp ’ https://m.edsoo.ru/00adeea6
duznyecKue 1 XUMUYECKHE
CBOICTBA
AMMHUak, ero ¢puznuecKue u
. bubnuorexa [JOK
29 XAMHUYECKHE CBOMCTBA, MOJIYYEHUE 1

U IPpUMCHCHUC

https://m.edsoo.ru/00adf004
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoxa Konrposabnbie IIpakruueckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThbl padoThI o0pa3oBaTe/ibHbIE
pecypchl
[IpakTuueckas pabora Ne 3 o Teme
30 «lTonmyyenue aMmmuaka, H3ydeHHE 1 1 bubmorexa HOK
yqu » 13YH https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHas KUCIOTa, €€ (hu3ndecKue u | bu6munorexa LIOK
XHMMHYSCKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEU
aAMMOHHS B KQUeCTBE MUHEPATbHBIX

32 noOpeHni. XMMHUYECKOe 1 bubmmorexa [IOK
yAROOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CPeIb
COCIMHEHUSIMH a30Ta
®ocdop. Oxcup dhochopa (V) u

33 (I)OC(%)O pHasl KHCJI((I))Ta (b(bllzrm(qe)cxne U 1 Bubamorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYYCHHE
Ucnonp3oBanue docdatos B

14 KAaueCTBE MUHEPAIIBHBIX 1 bubnuoreka [IOK
ynoopeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
IpUpoaHOI cpenbl hocharamu
VYraepon, pacnpocTpaHeHHUE B

35 npu 2116 E)I/ISI/III)IGCKII)/IG u 1 bubmorexa OK

PHPOJIE, . https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
OKcup! yraepoaa, ux pu3nyecKue
yHIep . ¢ bubnuoreka [IOK
36 1 XHMHUYECKHE CBOMCTBA. 1

DKojoruyeckue npooIemsl,

https://m.edsoo.ru/00adfebe
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoxa Konrposabnbie IIpakruueckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThbl padoThl o0pa3oBaTe/ibHbIE
pecypchl
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
Iv)
bu6mmnoreka LIOK
37 VYronpHas KUCI0Ta U €€ COU 1
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o teme
13 "ITosrydyeHune yrieKuciioro rasa. | | bubnuorexa [IOK
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHauanbHbIe MOHATUSA 00
39 OpPTraHWYECKHUX BEIECTBAX KAK O 1 bubmorexa HOK
P B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIiIepoaa
bu6mmnoreka LIOK
40 Kpemuuii u ero coequHeHus 1
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenue skcriepuMeHTaNbHBIX i | bubnuotexa [JOK
3a7a4 1o TeMe «Bakaelnine https://m.edsoo.ru/00aec0bf2
HEMETaJUTBl U UX COSTUHCHHS
KonTtponbHas padora Ne3 o reme
N bubnuoreka [{OK
42 «BaxHeie HeMeTaIbl U UX 1 1
https://m.edsoo.ru/00ae0el8
COCTUHEHUS»
OO01mas xapakTepucThKa
43 XUMHUYECKHUX 3JIIEMEHTOB — | bu6mmoreka [IOK

METaJUIOB. MeTannuuecKkas CBsI3b U
MCTAJUIMYCCKAA KPpUCTAJNINYCCKAA

https://m.edsoo.ru/00ael103¢e
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoxa Konrposabnbie IIpakruueckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThbl padoThl o0pa3oBaTe/ibHbIE
pecypchl
pemérka. Pu3nyecKue CBOMCTBA
METAaJLIOB
XHUMHUYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMUYECKUN PSJI 1 Bubmorexa LIOK
p . p https://m.edsoo.ru/00acl 156
HaIPsHKEHUH METaJJIOB
O06111e crnocoObl MoTy4eHust
MeraioB. CrnaBbel. Brruncienus
45 10 YPaBHECHUSIM XUMHYECKHUX 1 bubnnorexa [IOK
yp . https://m.edsoo.ru/00ael 156
peaKkIuii, eclii OANH U3 PEarcHTOB
COJICPKUT IPUMECH
bu6munoreka LIOK
46 IlousTHE O KOPPO3UU METAINIOB 1
PP https://m.edsoo.ru/00ael1278
bu6munoreka LIOK
47 €JIOYHBIE METALIIbI 1
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U TUAPOKCUJIBI HATPUS U i bubnmnorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — 1 bubnuorexa [JOK
KaJbIIUHA U MarHUi https://m.edsoo.ru/00ael5e8
50 Baxkueiinme coeiuHeHNU KaIbIUA 1 bubmmorexa LOK
https://m.edsoo.ru/00aecl5e8
51 O00011eHNEe U CUCTEMATU3ALMS i
3HAHUN
5 JKEcTKOCTh BOJBI U CIOCOOBI €€ 1 bu6munoreka LIOK

YCTpaHECHHS

https://m.edsoo.ru/00aec1 886
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoxa Konrposabnbie IIpakruueckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThbl padoThI o0pa3oBaTe/ibHbIE
pecypchl
[IpakTuueckas pabora Ne 6 o Teme
53 "YEcTKOCTEL BOIBI M METOEI €€ 1 1 bubmmorexa LIOK
" https://m.edsoo.ru/00aclae8
yCTpaHCHUS
bu6munorexa LIOK
54 AnroMuHUT 1
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHA U | bubnuorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmnoreka LIOK
56 Kenezo 1
. https://m.edsoo.ru/00ae1d86
57 Okcuabl, THAPOKCUIBI U COJIH | bubnmnorexa [JOK
xenesa (I1) u xxenesa (11I) https://m.edsoo.ru/00ae35¢6
58 O060011eHre U cCHCTeMAaTU3alUs i
3HAHUU
[IpakTuueckas pabora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX | | bubnuoreka [IOK
3a7a4 1o TeMe «Bakaelnine https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Brrurcnienus o ypaBHCHUSM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PeareHTOB JIaH B U30BITKE WU | bubnuoreka [IOK

COJIEPXKUT IpUMecH. Brruncnenus
MacCOBOM 10U BbIXOJa MPOIYKTa
peaxiuu

https://m.edsoo.ru/00ael1750
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KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoxa Konrposabnbie IIpakruueckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
61 O00011eHNE U CUCTEMATU3ALMS i
3HAHUH
KonTtponsHas padora Ne4 o Teme
62 «Baknenie MeTajjbl U UX 1 1
COCIUHCHHMS
63 BemecrBa u maTepuainsl B 1 bu6mmoreka [IOK
MOBCETHEBHOM KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYKarOIEe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn | bubnuorexa [OK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O600111eHuE U 1 bub6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepsHblil ypok. O6006111€HHE 1 | bubnuoreka [IOK
cUCTeMaTU3alus 3HaHUU https://m.edsoo.ru/00adb33c¢
68 PezepBublit ypok. O600111eHuE U | bubmuotexa [IOK
CHUCTEeMAaTH3alus 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

8 KJIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

IIo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA)

1.1

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX TMOHSITHH: aTOM, MOJIEKYIIa,
XUMHYECKHM DJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIECTBO, CMECH
(oTHOpOHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJSpPHAs Macca,
MaccoBast OIS XUMUYIECKOTO DJIEMEHTA B COCTMHEHUH, MOJIIPHBINA 00BEM,
XUMHUYECKasl peakius, Kinaccudukaius peakuuid: peakiiuu COeIuHEHUS,
peaKIMu Pa3ioKEHHUs, PeaklMy 3aMelIeHUs, peaklui OoOMeHa, HK30- U
SHAOTEPMHUUECKHUE peaKlHH, TeraoBod d3PQeKT peaxiuu, pacTBop,

MaccoBas J10JI BeIeCcTBa (MPOIEHTHAs KOHIICHTPAIIKsI) B PpaCTBOPE

1.2

HIUIFOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XHMHYCCKHX MMOHATHH H

IMPUMCHSATH OTU MMOHATHA ITPU OITMCAHUN BCHICCTB U UX HpeBpaIIIGHI/If/'I

1.3

1.4

UCTIOJIb30BaTh XHWMHYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHS (QOpMyI
BEILIECTB U YPAaBHEHUI XMMUYECKUX peaKIUii

PaCKPbIBATh CMBICII 3dKOHOB COXPAaHCHUS MACChl BEHICCTB, IOCTOSHCTBA

COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOraapo

1.5

ONpeacCIATbL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCAUHCHUAX

1.6

1.7

KJaccu(UIUPOBaTh XUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy

YYaCTBYIOUIMX B PEAKI[UH BEIIECTB, MO TEIIOBOMY 3 (HEKTY)

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYTIO MAaCChI BEIICCTB

1.8

1.9

1.10

BBIYUCIISITh MAacCCOBYIO JIOJIO XHMHYECKOTO »3JEeMEHTa Mo Qopmyie

COCIUHCHMHA,
BBIYHCIIATD MAaCCOBYIO OOJIO BEIICCTBA B paCTBOPC

MNPUMCHATb CCTCCTBCHHOHAYYHBIC MCTOJbI IMO3HAHUA — HaGJ’IIO,IleHI/Ie,

U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIIEHHBIN)

ITo Teme: «BaxHeime mpeacTaBUTENN HEOPTAHUYECKUX BEIIECTBY

2.1

PACKpPBIBATH CMBICIT OCHOBHBIX XHMHYCCKHUX TTOHSTHH: OKCHJ, KHCJIOTa,

OCHOBAHHC, COJIb




Kon
NMpoBEpPsSIEMOro
pe3yJbTara

2.2

23

24

2.5

2.6
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IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

ONnpeaAc/IATL MPUHAJICKHOCTH BCHICCTB K OHpGZIGJIéHHOMy KJ1acCy

coeuHeHul no hopMynam
KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapaKTCpUu30BaATh (OHI/ICLIBaTL) O6H_II/I€ XMMHYECKHE CBOMCTBA BCIICCTB
PA3JIMYHBIX KJIACCOB, TOATBEPIKAAA OITMCAHUEC ITPUMEPAMU MOJICKYJIAPHBIX

ypaBHeHPIfI COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKHI/Iﬁ

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBPAILCHHUN B

Pa3INIHBIX YCIIOBUAX

CleoBaTh ~ MpaBHJIaM  TOJBb30OBaHHUS ~ XMMHMYECKON  Mocyaod H
nabopaTopHBEIM 000pYZOBaHHEM, a TaKKe TIpaBUiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKUUSMU IO BBINOJHEHHUIO
na60paTopHHx XAMHUYCCKUX ONBITOB IO IOJYYCHHIO H CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOJAa M KHUCIOPOZA), MPUTOTOBICHHUIO
pacTBOPOB C ONPENEIEHHON MAacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBaTh M TMPOBOAUTH  XUMHUYECKHE  OKCIIEPUMEHTBHI IO
pacro3HaBaHUIO PacTBOPOB ILIEJIO0UYEH U KUCIIOT C IOMOILBIO HHIUKAaTOPOB

(;makmyc, heHondTaaenH, METUIOPAHXK U IPYTHe)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKkIuu

IIo Tteme: «llepuogmueckuii 3axkoH u Ilepmommueckas cucrema
xumudeckux oaiementoB J[. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBa3b. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC pCakuuun»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHMUYECKHX TOHSTHH: SIpO aroma,
JNIEKTPOHHBIA CIIOM aToMa, aroMHass oOpOuTalb, paguyc aroma,
XUMUYECKasi CBs3b, TOJIApHAas W HEMOJIApHAs KOBAJEHTHAs CBSI3b,
3EKTPOOTPHUIIATENILHOCTh, HOHHAS CBSI3b, UOH, KATUOH, aHHOH, CTENEHb

OKHCJICHHUA

3.2

KJIaCCI/I(i)I/IHI/IpOBaTB XUMHNYCCKUEC DJICMCHTHI

33

ONKCBHIBaTh M XapakTepu3oBaTh TabiamuHyto ¢opmy Ilepumomudeckoii
CHUCTEMBl XHMHYECKHUX JJIEMEHTOB: pa3jiuyaTh MOHATUS «TJIaBHAs
noarpynmna (Arpymnmna)» u «rmobounas noarpynna (brpymma)y, «manbsie» u

«00IBIINEY TTEPUOBI
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Kon
NMpoBEpPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

packpeiBaTh cMbica [lepuonnueckoro 3akona J[.M. Menneneesa:
34 JEMOHCTPUPOBATh TMOHWMAaHUE NEPUOJAMYECKON 3aBUCHMOCTH CBOMCTB

XUMHUYCCKUX 3JICMCHTOB OT UX ITOJIOKCHUSA B HepI/IO,Z[I/I‘-IGCKOf/'I CUCTEMC

COOTHOCHTH  O00O3HaueHHs,  KOTOpble  HMEIOTCS B TabmuIe
«Ilepnonnueckas cucrema xumMudeckux siaemeHToB [I.M1. Menneneesa» ¢
3.5 YUCJIOBBIMH  XAPAaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHYECKUX
9JIEMEHTOB (COCTaB M 3apsia  s1apa, oOliee 4YHCIO 3JIEKTPOHOB U

pacnpeeseHne ux 1o 3JeKTPOHHBIM CII0SIM)

3.6 OTIPENIeNIATh CTETIEHb OKHUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTUHEHUSX

17 OMpEeNeNsATh BUJI XHUMHUYECKOM CBsi3M (KOBAJIGHTHAasT W HWOHHAs) B
HEOPraHUYECKUX COEIUHEHUX

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHLBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ1bH0i71 nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHHﬂ

1 ITo Teme: «BelecTBO 1 XMMUYECKask PEAKIUS»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX TOHSTHI: pacTBOD,
BJIEKTPOJUTHI, HEJIEKTPOJUTHI, JJIEKTPOJUTHYECKAS]  JTUCCOLIMALNS,
peakiuu HMOHHOTO OOMEHa, KaTaau3aTop, XHMHUYECKOe paBHOBECHE,
1 oOparuMblie 1 HeOOpaTHUMBIE PEaKIIUU, OKHCIUTEIIBHOBOCCTAHOBUTEIHHBIE
' peaKUnH, OKUCIUTENb, BOCCTAHOBUTENDL, OKUCIIEHUE U BOCCTAHOBIICHUE,
aIIoTpoIusi, aMpOTepHOCTh, XUMUYECKasl CBsA3b (KOBAJICHTHAs, HOHHAS,

MeTaJ'IJ'II/I‘leCKaH), KpUCTAJUIMUCCKaA peméTKa, CIIJIaBBI, CKOPOCTb

XUMHYECKON peaKiuu

12 HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH |
MNPUMCHATD OTH ITOHATHUS IIPU OIMMCAHNHN BCIICCTB U UX npeBpameHI/Iﬁ

COCTABJISITh YPaBHEHUsSI DJEKTPOJUTUUECKOW JUCCOLMAIIMU  KHUCIOT,
1.3 1IEJI0YeH U COoJIeH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUSI pEaKIIUi HOHHOTO

obOMeHa

1.4 PACKpPBIBATE CYIIHOCTH OKHCIWUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/If/'I
MMOCPCACTBOM COCTABJICHUA DJICKTPOHHOI'O OajyaHca dTHX peaKHI/Ifl

1.5 MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMHUUYECKOI peakiuu




Kon
NMpoBEpPsSIEMOro
pe3yJbTara

2

2.1
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IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111€ro 00pa30BaHUus

Ilo Temam: «Hemeramnsl M uX coeauHeHuss» U «MeTajibl U HUX

COCANHCHMUA»

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME U cHenupUYecKue XUMUYECKUE
CBOMCTBAa TMPOCTBHIX M CIIOXKHBIX BEIIECTB, TMOJITBEPXKAasi OMHCAHUE
MpUMepaMu MOJIEKYJISIPHBIX U HOHHBIX ypaBHEHUH COOTBETCTBYIOIIHUX

XUMHYECKUX PEaAKIUn

2.2

23

24

2.5

COCTaBJISITb YpPaBHCHUSA peaKHI/If/'I, MOATBCPKAAIOIIUX CYIICCTBOBAHUC

TeHETHYSCKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

IIPpOrHO3UPOBAThb CBOMCTBaA BCHICCTB B 3aBHUCUMOCTH OT HUX CTPOCHMUA,
BO3MOXHOCTH MPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B Ppa3INYHBIX

YCIOBHUAX

CIIeIOBAaTh  MpaBWJaM  MOJb30BAaHHS  XHMHUYECKOH  MOCymod U
mabopaTopHBEIM 000PYJOBaHHEM, a TaKXKe MpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSIMUA 110 BBIMOJHEHUIO
Ha60paTOpHI>IX XUMHUYCCKUX OIBbITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIOTrO ra3a)

MPOBOJUTh  PEAKIIMH, MOJATBEPXJAONINEe  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM IyTEM XJIOPH-, OPOMUI,
nonun, kapoonar, hocdar, CHIHKAT, CyJIb(ar, THIPOKCHINOHBI, KATHOHBI
AMMOHHS, MOHBI M3YYE€HHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpYKArOLIAsl Cpeay

3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX XMMmuueckux noHstuil: IIJIK BemecTsa;

KOppo3us MCTAJLJIOB

MPUMEHSTh OCHOBHBIE OIEpallMH MBICTUTEIbHON eATeIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEeHHEe, CHUCTEMATH3aIUIO, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — IS M3y4EHHUS CBOICTB BEIIECTB U
XUMUYECKUX pPEaKlUi; €CTEeCTBEHHOHAyYHbIE METOJbl TIO3HAHUS —
HaOIo/IeHne, U3MEpeHHe, MOJAEIUPOBAaHNE, YKCIIEPUMEHT (peasibHbI U

MBICJICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
8 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

HepBOHaanIBHBIG XUMHUYCCKUC ITOHATUA

1.1

HpenMeT XUMUH. POJIb XMMHH B JKM3HHM 4YeIOBEKa. XUMHUSI B CUCTEME HayK. Tena u

BemecTBa. Du3ndeckre CBOCTBA BEIISCTB. Arperamoe COCTOsSHHEC BCIICCTB

1.2

1.3

IlonsTe o MeTomax MO3HAHUS B XUMHH. UHMCTBIE BEIeCTBA U CMECH. Cnioco0n1
pasaciICHUsA cMmeceit
ATOMBI U MOJICKYIJIBI. Xnumuaeckue 31aeMeHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.

[IpocTbie U COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE

1.4

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BenlecTB. OTHocuUTenpHas aroMHas macca. OTHOCHUTENbHAs

MOJICKYJIIpHas Macca. MaccoBas g0 XHMHYECKOT0 3JIEMEHTA B COCAUHCHUN

1.5

KomnuectBo BemecrBa. Monbs. Mossipaast Macca. B3auMOCBSI3b KOJTUYECTBA, MACCHI U
qyclia CTPYKTYPHBIX €IWHUI BemiecTBa. Pacu€rel mo ¢opMylnaM XUMHYECKHX

COE€IUHEHUN

1.6

1.7

DusndyecKkue 1 XUMHUYECKUE SBICHUSI. XUMHAYECKas PEaKUUsa U €€ MPU3HAKU. 3aKOH
COXpaHEHHS MaCcChI BeIECTB. XUMUYeCcKHe ypaBHeHus. Kinaccupukaus XuMU4ecKux

peakuuii (CoeAMHEeHUs, Pa3JIOKEHUS, 3aMeLIeHHs], 0OMeHa)

XUMUYECKUN HSKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IOCYIOH, C MpaBWIaMu
paboTel B 1aboparopuu ¥ mpuéMaMu OOpaIieHus ¢ T1ab0pPaTOPHBIM 000PYIOBAHHEM,
W3Y4YeHHE U ONHUcaHue (PU3NYECKHX CBOMCTB 00pa3Il0OB HEOPTaHWYECKUX BEILECTB,
HabOmoneHne ¢u3nveckux (IUIaBICHHE BOCKA, TasHUE JIbAa, PACTUpaHUE caxapa B
CTYNIKe, KHIIEHHEe M KOHJEHCAIMs BOJAbI) M XUMHUYECKHX (TOpPEeHHE CBeuH,
MPOKAJTMBAHUE MEIHOW IMPOBOJIOKH, B3aUMOJICHCTBHE MeEJIa C KUCJIOTOW) SIBIICHUH,
Ha0II0/IeHNE U ONTMCaHKEe MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakuil (pa3nokeHue
caxapa, B3aMMOJCWCTBUE CEPHOH KHCIOTHI C XJOPHAOM Oapusi, pa3iokKeHue
ruapokcuaa meau(Il) mpu HarpeBanuu, B3aMMOJEICTBHE Kejle3a ¢ PAaCTBOPOM COJIU
Menu(Il), wuzydenune cmocoOOB pazzaeneHuss cMeced (C TOMOIIBI0 MAarHMTa,
buabTpoBaHNE, BBIMAPUBAHUE, AUCTUILIALINS, XpoMaTorpadus), MpoBeACHNE OYHCTKU
MOBAPEHHOHN coM, HAOIIOJEHWE M OIMUCAHWE pE3YNbTAaTOB IPOBEACHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAacChl, CO3JIaHUE MOJeNeld MOJeKy

(IapocTep’KHEBBIX )

Baxnelinume npencraBuTeNn HEOPraHUYECKUX BEILIECTB




Kon
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2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — aieMeHT 1 pocToe BEIIECTBO.
Haxoxnenue Kuciaopozaa B MpupoJie, PU3HUECKUe ¥ XUMHUECKUE CBOMCTBA (PeaKInu
ropenus). Oxcunpl. [Ipumenenne kucnopona. CriocoObl MOMyU4EHUs] KUCIOPOJa B
nabopaTopu W TPOMBIIUIEHHOCTH. KpyroBopoTt kucimoponma B mpuponae. O30H —

AIUTOTPOIHAS MOTU(BHUKAIIHS KHCIOPOIa

2.2

TennoBoit 3pPekT XUMUUECKOH peakui, TePMOXMMUYECKUE YpaBHEHHs, 9K30- U
SHAOTEPMHUUYECKHE peakuuH. TOIIMBO: yrosb M METaH. 3arpsA3HEHUE BO31yXa,

yCUJICHHE TAapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CIIOs

23

24

2.5

2.6

Bonmopon — nsmemeHT m mpocroe BemectBo. HaxoxneHuwe Bomopoga B IPHUPOAE,
¢bu3rYecKre U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoydeHus. Kucnorer u

conu
MonsipHbiii 00BEM ra3oB. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM

®dusnyeckue cBoiicTBa BoJbl. Boma kak pactBoputens. PactBopbl. HackilieHHbIe U
HEHACHIIIEHHbIE pacTBOphL. PacTBopuMoOcTh BemiecTB B Bojae. MaccoBas a0ms
BEIIIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbI. OcHOBaHUA. Posib pacTBOpOB B
MpUPOJIe W B JKU3HU 4YesnoBeka. KpyroBopor BoJbI B Mpupojie. 3arps3HEHUe

MNpUPOAHBIX BO. OXpaHa H OYMCTKA NPpUPOAHBIX BOI

Knaccudukanus Heopranudecknx coeaunennii. Oxcnpl. Kimaccudukanus okcumos:
coseoOpa3zymome (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHBIE) W HECOJIeo0pasyroIue.
Homenknarypa okcugoB. @u3ndeckue 1 XMMHUUECKHe CBOicTBa OKkcHI0B. [lomyuenue

OKCHUJI0B

2.7

OcHoBanus. Krnaccudukaruss oCHOBaHMIN: MIEIOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHui. ®PuU3MYECKHME W XUMHYECKHE CBONCTBA OCHOBAHMHM.

[TonydyeHue ocHOBaHU I

2.8

2.9

Kucnorel. Knaccudukanus xucmor. Homenkmatrypa xkucimor. Dusmueckue u
XUMHUYECKHE CBOMcTBa KucioTr. Pgan axtuBHocTH MetauioB H.H. bekerosa.

HonyquI/Ie KHCIIOT

Comu. Homenknatrypa coseil. ®Pu3nyueckue U XUMHUYECKHE CBOWCTBA COJICH.

ITonyyenue conen

2.10

I'eneTnueckas CBA3b MCXKY KiIaCCaMU HECOPTaHUYCCKUX COGZII/IHGHI/Iﬁ

2.11

XUMUYECKUN IKCIIEPUMEHT: KaueCTBEHHOE OIMpPECIICHUE COJEPKaHMs KUCIOPOJa B
BO3/lyXe, MOJydyeHue, coOMpaHue, pacrio3HaBaHHE M M3yUeHHUE CBOICTB KHUCIOPOJa,
HaOJI0/IEHNE B3aMMO/ICHCTBUS BEUIECTB C KUCIOPOJIOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpaleHus: ropeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCUIOB M OMHCAaHUE

UX CBOWCTB, MOJIy4eHUE, cOOMpaHue, Paclio3HaBaHUE M U3y4E€HHE CBOMCTB BOJOPOAA
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(ropenue), B3aumoaeicTBue Bomopojga ¢ okcuaoM  wmeau(ll)  (Bo3zmoxkHO
UCIOJIb30BaHNE BUIEOMATEPHAIIOB), HA0I0IeHnEe 00Pa3I[0OB BEIIECTB KOJIHUUECTBOM 1
MOJIb, HCCJEOBaHHE OCOOCHHOCTEH pPacTBOPEHMS BEUIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OINPEACIIEHHOW MacCOBOM 10yl
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIECUCTBHE BOABI C MeETaUIaMH (HAaTpUeM W
KaJblueM) (BO3MOXKHO HCIOIb30BaHUE BUEOMATEPHUATIOB), ONIPEIEICHNE PACTBOPOB
KHCJIOT ¥ IIeJoYel C TOMOUIbI0 HWHAWKATOPOB, HCCIEIOBaHUE OOpPa3IoB
HEOPraHMYECKUX BEHIECTB PA3JIMYHBIX KJIACCOB, HAONIOJEHHWE W3MEHEHUS OKPaCKu
VMHJIMKaTOpPOB B PacTBOPAX KUCJIOT W IIEIOYEH, U3yYEHUE B3aMMOJEHUCTBUS OKCHIA
meau(Il) ¢ pacTBopoM cepHON KHUCIOTBI, KHCIOT C MeETajllaMd, peakuui
HEWTpaIM3allY, IOJIy4EeHUE HEPACTBOPUMBIX OCHOBAaHUMN, BBITECHEHUE OJHOTO
MeTaJula APYTMM U3 PacTBOpa COJH, PEIICHHE HKCIEPUMEHTAIBHBIX 33Ja4 M0 TeMe

«BaxxHennme KJI1acchl HEOPraHUYECKUX COCTUHECHUIN»

IIepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX dj1eMeHToB [1.1.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBbie MOMBITKK KiIacCU(UKAIMM XUMHUYECKUX 31eMeHTOB. [loHsTHE O rpymmax
CXOJIHBIX JJEMEHTOB (ILIEJIOYHBIE M IIETOYHO3EMENIbHbIE METaJUIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). OJEMEHTHhI, KOTOpble 00pa3yloT amQoTepHble OKCHIbI U

TUIPOKCHJIBI

3.2

3.3

Ilepnonnueckuit 3akoH. Ilepmomnueckas cucrteMa XuMuyeckux snemeHToB J[.M.
MenneneeBa. Koporkonepnognass u amuHHonepuonHass ¢opmbl Ileproanueckoi
cucrteMbl xuMmuueckux dnemeHToB .M. Menneneesa. Ilepuonbl W rpymnisl.

POu3ndecKkuii CMBICHT MMOPpAAKOBOI'O HOMEpPA, HOMCPOB IICPHUOJda U I'PYIIIILI 9JICMCHTA

Ctpoenne aromoB. CoctaB atoMmHbIX sifep. M3otombl. OnekTponHsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB TIepBhIX 20 XUMUYeCcKuX dteMeHToB [leproandeckoit
cucrembl J[.M. MengeneeBa. XapakTepuCTHKa XUMHUYECKOTO JJIEMEHTa IO €ro

nonoxenuto B Ilepunonugeckont cucreme .M. Menneneena

3.4

3.5

3aKOHOMEPHOCTH  M3MEHEHHMs  pajuyca aTOMOB  XHMHYECKUX  3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKHX CBOMCTB IO TpynmnaMm U nepuojaaMm. 3HayeHHe
Ilepuognueckoro 3akoHa u Ileproguueckoil cuCTEMbl XUMUYECKUX JIEMEHTOB IS

pa3BuTHs Hayku U npakTuku. .M. MenaeneeB — yu€Hbli U rpaxaaHuH

Xumuyeckass  cBsi3b. KoBaseHTHas  (MOJsipHAas U HEMOJIApHas)  CBS3b.

BHGKTpOOTpI/IHaTGJILHOCTB XHMHYECKHX 31eMeHTOB. MoHHas CBI3h
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3.6

3.7

Crenenp okuciieHus. OKHCIUTEIHLHOBOCCTAHOBUTEILHEIC pCeaKkunu. HpOIIGCCBI

OKHCJICHHS B BOCCTaHOBJIEHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIN

XUMUYEeCKUH OKCIICPUMCHT:. U3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB,
B3aHMOJICHCTBHE THAPOKCHUAA UHKA C paCTBOpaMU KHUCIIOT U HIGJIOLIGI;'I, IMPOBCACHUC
OIIBITOB, HIUIFOCTPUPYIOINUX ITPUMEPBLI OKUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

(ropeHue, peakiu pa3ioKeHUs, COCTUHECHHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

BemectBo 1 xumnueckas peakuus. [losropenue

1.1

1.2

[lepuonuueckuii 3akoH. Ilepuomuueckass cucremMa XuUMUYecKux syemeHToB JI.M.
MenneneeBa. CrTpoeHHe aTroMoOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMHCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAIBIHSA U UX COCTUHCHHUMA
B COOTBETCTBUH C MOJIOKEHUEM 3JIeMeHTOB B [lepruoandeckoil cucteme u CTpoeHueM

HX aTOMOB

CrpoeHnue BelecTBa: BUAbl XUMUUYECKOW CBSI3H. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOM pPEIETKH M BHAA
xumuueckon cBsa3u. Knmaccudukanuss 1 HOMEHKIATypa HEOPTraHHMYECKHX BEIIECTB
(MexxayHapoHas U TpUBHAJIbHAs). XMMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSILUXCS K
pa3IMYHBIM  KJjaccaM HEOPraHWYECKUX COEIMHEHHWH, TIEHETUYEeCKas CBS3b

HCOPTraHNYCCKUX BCUICCTB

1.3

Knaccupukanuss XMMHUYECKUX PEaKIUid MO Pa3TUYHBIM IMpHU3HAKaM (TI0 YUCIy U
COCTaBY YYaCTBYIOLIUX B PEAKIIMH BELIECTB, MO TEIIOBOMY 3D (HEKTY, 10 U3MEHEHHUIO
CTETIEHEW OKHCIIEHUS XUMHUYECKHX OJIJIEMEHTOB, IO OOpPaTMMOCTH, IO YYacTHIO
KaTajan3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKNE YPaBHEHHUS.

ITonsiTHE O CKOPOCTU XMMHYECKOMN peaKuu

1.4

1.5

[Tousitue 00 O6paTI/IMBIX u H€O6paTI/IMBIX XUMHYCCKUX PCAKIUAX. Ilousarue o
TOMOI'CHHBIX M TI'C€TCPOIrCHHLIX PCAKIHAX. ITonsgTe 0 XHMMHYECKOM PaBHOBCCHH.
q)aKTOpBI, BJIMAIOOIMEC HA CKOPOCTH XHUMHYECKOM PCaKIMU U TOJOKCHUEC XUMUYCCKOT'O
PaBHOBCCHA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIf/'I 0ajlaHC OKUCIUTEIIFHO-

BOCCTAaHOBHUTEIILHOM pCaKIuu. CocraBnenne ypaBHeHPIfI OKHUCIHUTCIIbHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C UCITOJIB30BAHUECM MCTOAA IJICKTPOHHOT'O Oamanca

1.6

Teopust HNEKTPONUTUYECKOW AUCCOIMALMU. OJIEKTPOJIUTHI M HEIIEKTPOJUTHI.

KaTI/IOHBI, aHWOHBLI. MexaHu3m aucconvanuu BCHICCTB C Pa3/IMYHBIMHA BHAAMH
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XuMH4eckoi cBsi3u. CrterneHp aucconuanuu. CUIbHBIE W CITa0bIe JJIEKTPOJIUTHL
Peakuuu nonHoro oomMena. Y cioBusi MpOTEKaHUS PEeaKIMii HOHHOTO OOMEHa, MOJHbIe
Y COKpaIllEHHbIE HOHHBIE ypaBHEHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUN U COJIEH
B CBETE€ MpEJCTaBICHHM 00 HSIEKTPOIUTHYECKON muccouuanuu. KauecTBeHHBIE

peaxuuu Ha HoHBL [ToHsiTHE O TUApONN3E conelt

1.7

XUMHUYECKUN IKCIIEPUMEHT: O3HAKOMJICHUE C MOJAEIIAMH KPUCTAIUINYECKHUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (rpaduTa U aamasa), CI0KHBIX
BEUIECTB (XJIOpHUJIa HATpUs); UCCIECJOBAHME 3aBUCHUMOCTH CKOPOCTH XUMHYECKON
peakuumn oT BO3JICUCTBUS pa3IMYHBIX (bakTopoB; HCCIEe0BaHUE
JJIEKTPONPOBOAHOCTA PACTBOPOB  BEIIECTB, Mpolecca AUCCOLMALUU  KUCIIOT,
mienoued U cojieil (BO3MOXHO HCIIOJIb30BAaHUE BUJEOMATEPHANIOB); MPOBEACHUE
OTBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKK MPOTEKAaHUS pEaKIUil HOHHOro oOMeHa
(oOpa3oBaHue oOcajaka, BbAENEHHE Tra3a, 00pa3oBaHHUE BOJIbI);  OIBITOB,
WJUTKOCTPUPYIOIUX ~ HPUMEPBI  OKHMCIHUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLHU
(ropeHue, peakIuu pa3ioXKEeHHs, COCTUHEHHS), paclio3HaBaHWE HEOPTaHUYECKHX
BEIIECTB C  IOMOIIBK)  KAa4yeCTBEHHBIX pPEAaKUMHd HAa  HWOHBI, pEIICHUE

OKCIICPUMCHTAJIBHBIX 3aaa4

HewmeTamns! u ux COCAUHCHUA

2.1

2.2

OOm1ast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHBIE
crereHd okucieHusd. CrpoeHne M (pu3MyecKkue CBOICTBA INPOCTHIX BEIIECTB —
rajJioreHoB. XHMHYECKHE CBOMCTBA Ha TIpUMeEpe xJjopa (B3aUMOJEHCTBHE C
MeTajulaMH, HeMeTajulaMu, Menodamu). XiopoBojopos. ConsiHas KHCIIOTa,
XMMUYECKHE CBOMCTBA, MOIydeHUE, pUMeHeHne. JlelicTBIe XJiopa U XJIOpOBOAOPOA

Ha OpraHru3M 4CJIOBCKaA. Baxuneimue XJIOpUIABI U KX HAXOXKACHUC B IIpUPOAC

O6mras xapaktepuctuka 3aeMeHTOB VIA-rpynmbl. OcOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe CTENeHU OKUcieHus. CTpoeHune M (PHU3MUECKUE CBOMCTBA IMPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJIOTPONHbIE MOAUGUKALUNA KUCIOPOJa U CEPHI.
Xumuueckue cBoicTBa ceprl. CepoBOIOPO, CTPOCHUE, (PU3HUECKUE U XUMHUYECKHUE
cBoiicTBa. OKCHJIBI CePhI KaK MPEICTAaBUTENN KUCIOTHBIX OKCU0B. CepHasi KHCIOoTa,
¢dusnveckre 1 XMMAYECKHE CBOKCTBA (00IIMEe KaK MPEeACTaBUTENs Kilacca KUCIOT U
cnenuduueckre). XUMUUYECKHE peaklUH, JeKallie B OCHOBE MPOMBIIIICHHOTO
cocoba monydeHust cepHo KucioThl. [Ipumenenue. Comu CEepHOM KHCIOTHI,
KauecTBEHHas peakius Ha cynbdar-uoH. Haxoxaenue cepel U €€ cOoeIUHEHHUI B

npupoae. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOLIEH cpeabl COESAUHEHUSIMH CEpbl
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23

(KUCIOTHBIE JTOKIW, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLECHUS

OOwrast XxapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHsS! aTOMOB,
XapaKTepHBIE CTETIEHN OKHCICHUS. A30T, paclipocTpaHeHHue B mpupoje, puznueckue
U XUMHU4YecKue cBoicTBa. KpyroBopot azora B npupoje. AMMHAK, ero pu3ndeckue u
XMMHAYECKHE CBOMCTBA, MOydeHHe U puMeHeHne. Conu aMMOHHMS, X (Qru3ndecKue
U XMMHAYECKHE CBOWMCTBA, MpUMeHeHNe. KauecTBeHHas peakuus Ha HOHbI aMMOHHS.
A3OTHast KUCIIOTa, €€ MoIydeHue, PU3nIecKue U XUMHUIeCKre CBOMcTBa (00Imue Kak
NpPEJCTaBUTENs KJlacca KHUCIOT M crenuduueckue). Mcnonb3oBaHue HUTPATOB U
cojieil aMMOHHSI B KaueCTBE MHUHEpAIbHBIX YA0OpeHHi. XUMHUECKOoe 3arpsi3HEHHE
OKpYy’Karollel cpenbl COEAMHEHUSMHU a30Ta (KHCIOTHBIE JIOKAM, 3arps3HEHHE

BO3/1yXa, OYBBI U BOJIOEMOB)

24

dochop, amnorponHbie Moaubukaruu Qocdopa, QuzMUECKMEe U XUMHYECKHE
coiictBa. Oxcuna pochopa(V) u dhochopHas kuciora, PU3NIECKUE U XUMHUECKUE
CBOMCTBa, moyydeHue. lcnonp3oBanue ¢ochaToB B KauecTBe MHUHEPAIbHBIX

ynoopeHuit

2.5

2.6

2.7

OOm1ast xapakTepucTrka meMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapaKTEepHbIE CTENEHW OKHCICHUS. YTJIEepoA, aUIOTPOIHBIE MOAN(HUKAIINY,
pacripocTpaHeHne B Tpupoze, GU3NYECKHe W XUMHUYECKHEe CBOMCTBA. AJCOPOIHS.
KpyroBopot yrinepona B mpupoje. OKcubl yriiepona, ux Gu3ndeckue 1 XUMUIeCKUe
CBOWCTBa, JIEHCTBHE Ha JKMUBbIE OpPraHU3Mbl, MOJYYCHHE W TPHUMEHEHHE.
Okonoruyeckue mpoOiemMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa(lV); rumoresa
r7100aJIbHOTO TOTETJICHNsT KJIMMaTa; MapHUKOBBIN 3 dekt. YrompHas kucimora u eé
comu, WX (QHU3WYECKHe M XHMHUYECKHE CBOWCTBA, MOIyYeHHE W TPHMEHEHHE.
KavectBeHHast peakiusi Ha kKapOoHaT-HMOHBL. Vcronp3oBaHue KapOOHATOB B OBITY,

MCOWIHUHEC, ITPOMBIINIJICHHOCTH U CCIILCKOM XO3SICTBE

[lepBoHayanbHble MOHSATUS OO0 OpPraHWYECKUX BEIIECTBAaX KaK O COSAMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, MIMIEPUH, YKCYCHasl KHUCJIOTA).
Wx coctaB u xummndeckoe ctpoeHue. [ToHsTHe 0 OMOIOTUYECKN Ba)KHBIX BEIIECTBAX:
XKupax, 0eskax, yrieBoiax — M UX POJIHU B )KU3HU YeloBeKa. MaTtepuanbHOE €TMHCTBO

OpPraHN4YCCKHUX U HCOPIraHUYCCKHX COGI[I/IHGHI/Iﬁ

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOWMCTBA, MOJIyY€HHE U MPUMEHEHHE.
Coenunenus kpeMHUs B ripupoae. Oomue npeacrapineHus o6 okcue kpemausi(IV) u
KpeMHUEeBOM kuciore. CHIMKaThl, HUX HCIONb30BaHUE B OBITY, MEIUIMHE,

MPOMBIIIJICHHOCTH. Baxwueiiue CTPOUTCIIBHBIC MaTCpHajbl: KCpaMHKa, CTCKIIO,
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2.8

IEeMEeHT, OeToH, kene300eToH. [Ipobiembl  Ge30MacHOr0  WCIOJIB30BAHUS

CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

XUMUYECKUH SKCTIEPUMEHT: U3y4eHHe 00pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOWCTB
COJITHOM KHCJIOTBI, MPOBEJACHUE KAYECTBEHHBIX pEaKlIUid Ha XJIOPHUI-MOHBI U
HaONIo/IeHNe TPU3HAKOB HX MPOTEKAHMs; OMBITHI, OTpaxaronue (usnueckue u
XUMUYECKHE CBOWCTBA TaJOT€HOB M UX COCIMHEHHM (BO3MOXKHO HCIIOJIH30BAHUE
BUJICOMATEpPHANIOB); O3HAKOMIJIEHHE C o00pasliaMd XJIOPUAOB (TaIOTEHUIOB);
O3HAKOMJIEHHE C 00pa3aMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXKHO HMCITOJIB30BaHHE
BUJIEOMATEpHAIOB); HaOJIOJIEHNE Mpoliecca OOYIIIMBaHMS caxapa Ioj JAeWCTBUEM
KOHUEHTPUPOBAHHOM  CEpPHOM  KHCJIOTHI; HM3yYEHHE XUMHUYECKUX  CBOMCTB
pa30aBiIeHHON CEpPHOM KHUCIOTHI, MPOBEACHUE KaueCTBEHHOW peaklMu Ha Cynb(art-
WOH W HAONIOJeHUEe TNpHU3HaKa e€ MPOTCKaHWs; O3HAKOMIICHHE C (U3HUECKUMU
cBoiicTBamu a3ora, ¢ochopa M HX COEIUHEHUH (BO3MOMXKHO HCIOIb30BaHUE
BUJICOMATEPHAIIOB), 00pa3laMu a30THBIX W (POCHOPHBIX yTOOPEHHIt; MONydICHHE,
coOupaHue, pacro3HaBaHHE€ U HW3YYEHHE CBOWCTB aMMHaka; IPOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U GochaT-uoH 1 U3ydeHHE MPU3HAKOB MX
MPOTEKAHUs, B3aUMOJIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPHUAIIOB); M3y4YEHHE MoJenen
KPUCTAINIMYECKUX pemeETOK anMmasa, rpaduta, QysuiepeHa; O3HAKOMIIEHHE C
MPOLIECCOM  aJICOPOIMHM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM MPOTHBOTa3a; IMOJy4yeHHE, COOMpaHHe, paclO3HAaBaHUE M U3ydeHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJACHHE KaueCTBEHHBIX peakiuil Ha kapOoHAT- U
CUJIMKAT-MOHBI ¥ U3yYEHHUE MPU3HAKOB UX TPOTEKAHUS; O3HAKOMJICHUE C TIPOIYKITUEH
CWJIMKATHOM MPOMBIIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTAJIbHBIX 3aJad IO TeMe

«Baxxuelnme HeMeTaJUIBI U UX COEIUHEHUS

Mertanisl 1 uxX COCIUHCHUA

3.1

3.2

OOmasi XxapakTepucTHKa XUMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU WX
nojoxkenusd B [lepronnueckoit cucreme xumuieckux sineMentoB J[.M. MenneneeBa u
ctpoeHust atomoB. CTpoeHHe MeTauioB. MeTramndeckasi CBsi3b M MeTauTM4ecKas

KpUCTATNYECcKas peréTka. DIEeKTPOXUMUUECKHI psif] HAPSIKEHUH METalIoB

Ouznyeckue M XUMUYECKHE CBOMCTBa MeTamuioB. OOmume crnocoObl MOTydeHus
MetauioB. [loHATHE O KOPpPO3UU METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHl UX OT
Koppo3uu. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHUE B ObITY

1 NPOMBIIIJIICHHOCTH
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3.3

3.4

3.5

[llenounsle MeTayabl: mosiokeHHEe B Ilepuoguueckoil cUCTEME XUMHYECKHX
anemeHToB J[.M. MeHneneeBa; CTpoeHHE WX aTOMOB; HAXOXAEHUE B IPHUPOJIE.
dusnyeckue U XMMUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKcuasl u

TUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJIOB U UX Coe,I[I/IHeHI/Iﬁ

[IlenouHO3eMeNbHBIE METAIBl MAarHUM W KaJblMid: mojiokeHue B [lepuoanueckoit
cucremMe xumudeckux osnemeHtoB J[.M. MeHnnaeneeBa; CTpO€HHME HX aTOMOB;
HaxoXxJeHue B npupoje. Pu3nueckue U XMMHUYECKUE CBOMCTBA MarHus W KaJbIIUs.
Baxneiimue coequHeHus! Kanplus (OKCUA, TUAPOKCUT, coin). XKECTKOoCTh BOABI U
CrocoObI €€ yCcTpaHeHUs

AmomuHuii: nonoxenue B Ilepuoanyeckoil cucreme Xumuueckux snemeHtoB .M.
MeHieneeBa; CTpOCHHUE aTOMa; HaXxOXKJIeHUE B mpupojae. Ouzndeckue U XUMUYECKUe

CBOMCTBA aFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA ATFOMUHUS

3.6

3.7

Kenezo: monoxenue B Ilepmogmueckoil cucTteMe XUMHUYECKHUX 3yemeHToB [[.M.
MeHeneeBa; CTpOCHHE aTOMa; HaXOXACHHUE B Ipupoe. Pu3ndeckue u XUMHYECKHE
cBoiicTBa xene3a. Oxcuasl, ruapokcubl u conu xkenesa(ll) u sxeneza(Ill), ux cocras,

CBOMCTBA U IMOJIYy4YCHHUC

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMd METAJJIOB U CIUIABOB, MX
(U3MYECKUMHU CBOWCTBAMU; M3y4eHUE PE3yJIbTATOB KOPPO3UU METAIOB (BO3MOYKHO
HCIOJIb30BAHNE BHJCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS  OKCHJIA
KalbllUsl M HATPUS C BOJOH (BO3MOXHO WCIOJIB30BaHUE BHUICOMATEPUATIOB);
HCCIICJIOBAaHNE CBOMCTB JKECTKOM BOBI; TpoOIlecca TOPSHHS JKelle3a B KHCIOPOJe
(BOBMOXKHO  WCIIOJIb30BAHHWE  BUICOMATEPHANIOB);  MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX peaKIUii Ha HOHBI (MarHMsl, KaJabIUs, ATFOMUHUS, IUHKA, sxere3a(ll) n
xene3a(Ill), mequ(1l); HabmoieHNe U ONMKMCAaHUE MPOIIECCOB OKPAIIMBAHUS TUTAMEHU
MOHAMH HATPHS, KaJIUs M KaJabIUs (BO3MOXKHO HCIIOIB30BAaHUE BUICOMATEPUAIIOB);
uccienoBanre aM()OTEPHBIX CBOWCTB THAPOKCH]IA ATFOMUHUS U THAPOKCUIA ITUHKA;
pellleHrne SKCIePUMEHTAIBHBIX 3a1ad 10 TeMe «BakHeillmne MeTaibl ¥ UX

COCANHCHUA»

XuMHS ¥ OKpYXKarolas cpeaa

4.1

Hosbie MaTepuaibl u TexHonoruu. BemecTBa 1 MaTepuanbl B TOBCEIHEBHON KU3HU
yesoBeKa. XUMUA U 3JI0poBbe. be3onacHoe UCIoJIb30BaHUE BEUIECTB U XUMUYECKUX

peakiuii B ObITy. [lepBasi TOMOIIb TPH XUMUYECKHX 0KOTAX M OTPABICHUSIX

4.2

OCHOBBI 3KOJOTHYECKOH I'paMOTHOCTH. Xumuaeckoe 3arpsA3HCHUC OKp}T)KaI-OH_Ieﬁ

cpeasl IIJIK. Ponp xumuu B pemieHuu 3Kojorudeckux mnpobnem. IlpupogHbie
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WUCTOYHHUKH YTJIEBOAOPOAOB (yroib, MNPHUPOIHBIA Ta3, He(PTh), MPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH
43 XUMUYECKUN SKCIIEPUMEHT: H3ydeHHue O00paslloB MarepHalioB (CTEKJIO, CIUIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPHaIbl)
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IMPOBEPSIEMBIE HA OI'D I1O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

Kona
NPoBePSIEMOro
TpeOGoBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaMm 6a30BOro
YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl
OCHOBHOIO0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TIO3HaBa€MOCTH SIBICHWHA TIPUPOJABI, TIOHUMaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XHMMHYECKOM HaykKW Kak oOOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOLell KylIbTypbl M HPaKTHYECKON
JesTeTbHOCTH YEJI0BEKa B YCIIOBHIX COBPEMEHHOI'O O0IECTBA; TOHUMaHHe

MCCTa XUMUHU CPCAU APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IIO3HAHUA, B TOM 4YHCIC OSKCIICPUMCHTAJIBHBIX H
TCOPCTUYCCKUX MCTOAAaX UCCICAOBAHNA BCIICCTB U U3YYCHUA XUMHWYCCKUX
peaKHHﬁ; YMCHHUC HUCIIOJBb30BATH MOACIIN JIA 00BACHEHHS CTPOCHUA

aTOMOB U MOJICKYJI

1.3

0 cdepax MpoPecCHOHATBHON NEATEIHHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMCHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JOCTHIKCHHUSX
XHUMHAYECKOU HAayKH, 4TO IIO3BOJIUT O6yanOIHI/IMC$I paccMaTpuBaTh XUMHIO
Kak cdepy cBoeit Oymymiel mpodecCHOHATbHON NeITeIbHOCTH U CIENATh
OCO3HAHHBII BBIOOP XUMHUH KaK MPOQUILHOTO MpeIMeTa MpU Nepexoe Ha

YpOBEHb CpeIHEro o0IIero 00pa3oBaHUs

BJ'IaI[eHI/Ie CHCTEeMOM XMMHUYECKUX 3HAHHH H YMCHHUC IIPUMCHATL CUCTEMY

XUMHNYCCKUX 3HaHl/If/'I, KOTOpasd BKIIKOYACT:

2.1

BOKHEHUIIINE XUMUYECKUE TTOHATHS: XUMHUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, MPOCTOE M CIOXKHOE BELIECTBO, OAHOPOJHAS U HEOJHOPOIHAs
CMECh, OTHOCHUTENbHBIE aTOMHAsi M MOJIEKYJISIpHAsE MacChl, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBI O0BEM, OKCHA, KHCIOTa,
OCHOBaHUE, COJb (CpemHss), XUMUYECKasi PEaKIUsl, peaklud COETUHEHUS,
peaKiu pa3iokKeHUs, PeaKklUy 3aMelIeHUs, Peaklu OOMEHa, TeIJIOBOM
3 dEKT peakuu, dK30- ¥ IHJOTEPMUICCKHE PEaKIIUU, PACTBOP, MAaCcCCOBas
JIOJIs XUMUYECKOTO 3JIEMEHTA B COEMHEHHNH, MACCOBasl 10JI U MTPOLIEHTHAs
KOHIIEHTpAIlUA BEIIECTBAa B PACTBOPE, SAPO aToMa, AIJIEKTPOHHBINA CIIOH
aToma, aTOMHasi OpOUTaJIb, paJANYC aTOMa, BaJICHTHOCTb, CTETIEHb OKUCIICHHS,
XUMHUYECKasl CBSI3b, AJIEKTPOOTPHUIATENLHOCTD, MOJIIPHAS W HEMoJspHas

KOBAJICHTHAsA CBA3b, MOHHAA CBA3b, MCTAJINIMYCCKAA CBA3b, KPUCTAIIIINYCCKAA
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IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOI0
YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTeibHOI MPOrpamMMbl
OCHOBHOIO0 00111ero 00pa3zoBanus Ha ocHoBe ®PI'OC

pemérka (aToMHasi, MIOHHAsI, METAJTMYECKasi, MOJIEKYJISIpHasi), MOH, KaTHOH,
AQHUOH, AJICKTPOJIUT U HEAJIEKTPOJIUT, AJICKTPOJUTUYECKAS TUCCOIHAIUS,
peaKiMu HMOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUU,
OKHCJIUTENb U BOCCTAHOBUTENh, OKUCIICHUE U BOCCTAHOBJICHUE, DJICKTPOIIHU3,
XUMHYECKOE PaBHOBECHE, 0OpaTHMble U HEOOpaTUMbIC PEaKIUH, CKOPOCTh

XUMUYECKON peakuuu, karanuzatop, [IJIK, koppo3us MeTaioB, CIUIaBbl
OCHOBOTOJIAralolue 3aKOHbl XHMHH: 3aKOH COXPAaHEHHUS MAacChl,
nepuoanueckui 3akoH J[.M. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTajpo

TEOpUHn XUMHH: aTOMHO-MOJIEKYJIIpHas Teopus, Teopus

BHGKTpOHHTquCKOﬁ JUucconranmmn

Brnanenune ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIIEH:

3.1

3.2

YMEHHE MPAaBUIBHO HUCIIOJIb30BaTh U3yUEHHBIE BELIECTBA U MaTepHalibl (B
TOM 4YHCII€ MHUHepajbHble YJOOPEHHs, METAIJbl U CIJIaBbl, MPOAYKTHI
nepepadOTKU MPUPOTHBIX HCTOYHUKOB YTIIEBOIOPOIOB (YTJIsl, IPHPOTHOTO
raza, HeTu) B OBITY, CETHCKOM XO0341CTBE, Ha IPOU3BOJICTBE U TIOHUMAaHHE
3HAUEHUS JKUPOB, OEJIKOB, YIJIEBOJIOB JJIsl OpraHHM3Ma 4elIOBEKa; yMEHHE
MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUYECKUX MPOLECCOB HA OPTaHU3M
YEJIOBEKAa M OKPYXKAIOLLYIO IPUPOJIHYIO CPERY

YMEHUE HHTErpUpOBaTh XUMHUUYECKHE 3HAHHMS CO 3HAHUSAMHU JIPYTUX

Y4eOHBIX TIPEIMETOB

33

HaJIM4YUe OmbITa PabOThl ¢ Pa3sIUYHBIMH HCTOYHUKAMH HHQPOPMAIUHU IO
XUMHM  (HayyHas ¥  HAY4YHO-TIOMYJsApHas  JIUTeparypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaI];I/IIO O BCHOICCTBAX, HX
INpeBpalICHUAX U ITPAKTHYCCKOM IIPUMCHCHHUN U YMCHHUC UCIIOJIIB30BATh eé

AJId pCIICHU A yqe6HO-H03HaBaT€HBHBIX 3aaa4d

Branenve ocHoOBaMM TMOHSTUHWHOIO ammapara ¥ CHUMBOJIMYECKOTO SI3bIKa
XUMHH Ui COCTaBIeHUS (POpMYJT HEOPraHMYECKHUX BEIIECTB, YpaBHEHHI
XUMHUYECKUX peakinii; ocHoBaMu xuMuueckord HomeHkiarypsl (IUPAC u

TPUBHAIILHOM )

YMeHue oOBACHATH CBA3b IOJIOKEHUsI 3yeMeHTa B llepmonmyeckoit

CUCTCMC C YHCJIOBBIMU XAPAKTCPHUCTUKAMU CTPOCHUA AaTOMOB XHUMHUYCCKUX




Kon
NpoBepsieMoro
TpeOGoBaHUSA

58

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOI0
YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTeibHOI MPOrpamMMbl
OCHOBHOIO0 00111ero 00pa3zoBanus Ha ocHoBe ®PI'OC

JJeMEHTOB (COCTaB M 3apsia  sAlpa, oOOIlee YHCIO DJIEKTPOHOB),
pacrpeneieHueM JJCKTPOHOB TI0 JHEPreTUYEeCKUM YPOBHSM aTOMOB

IIEPBBIX TPEX MEPUOOB, KAIHS U KalIbLUs

[IpencraBinenue 0 MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX

AJIIEMEHTOB (paguyc aToMa, »JJIEKTPOOTPUIATENBFHOCTh), MPOCTHIX H

6 CJIOKHBIX BEILIECTB OT MOJIOKEHHS 3JIeMEeHTOB B [lepuonnueckoii cucreme
(B MaJbIX TEpHOJIaX M TJABHBIX IMOATPYIMIAX) M AJIEKTPOHHOTO CTPOCHUS
aroMma

7 YMmenue KinaccupuIpoBaTh:

7.1 XAMUYECKHE DJIIEMCHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHYECKUE PEAKITUH

8 YMeHue onpeaensiTh:

8.1 BAJICHTHOCTh U CTENIEHb OKUCJICHUS XMMUYCCKUX DJIEMEHTOB, 3aps]l HOHA
8.2 BHJI XUMHYECKOU CBSI3H U TUT KPUCTAITMIECKOMN CTPYKTYPBI B COSTMHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTENh U BOCCTAHOBHUTEIh

9 YMeHne XxapakTepu3oBarh GU3NIECKUe U XUMHUECKHE CBOICTRA!

MPOCTHIX BEIIECTB (KHCIOPO, O30H, BOJOPOJ, rpaduT, aiMas, KPeMHHUH,
9.1 azoT, gocdop, cepa, XJI0op, HATPHUH, KU, MArHUH, KaJIbIHH, aTIOMAHHH,

KeJe30)

CJIOKHBIX BEIIECTB, B TOM YHUCJE MX BOJHBIX PACTBOPOB (BOJIa, aMMUaK,

XJIOPOBOJIOPO/I, CEPOBOAOPOA, OKCHABI M TUAPOKCHUAB MeTaoB [-ITA
97 rpynmn, antomunus, meau (II), unnka, xxenesa (II u I1I), oxkenaer yriepona (11

' u IV), kpemuns (IV), azota u pochopa (IITu V), ceprr (IV u VI), ceprucras,
CepHasi, a30TUCTas, a30THasI, GocopHas, yrolibHasl, KpeMHHEBAsE KUCIIOTA U
WX COJIN)

MMPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 WX COCTaBa W CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTHU OT HUX

CBOﬁCTB, BO3MOJXHOCTb IIPOTCKAHUA XHMHYCCKHUX npeBpameHHﬁ B

PA3JINYHBIX YCIIOBUAX
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10.1
10.2

10.3
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IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOI0
YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTeibHOI MPOrpamMMbl
OCHOBHOIO0 00111ero 00pa3zoBanus Ha ocHoBe ®PI'OC

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE M MOHHBIC YPABHEHUs PEAaKIUi, B TOM

YHCE:
peakIuii HFOHHOTO OOMeHa
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEaKITHit

WUTIOCTPUPYIOIINX XMUMHUYECKHE CBOWMCTBA M3YYEHHBIX KIJIACCOB (TPYIII)

HCOPTraHNYCCKUX BCUICCTB

10.4

MOATBCPIKAAIOIUX TCHETUYCCKYIO B3aUMOCBA3b MCXKIY HUMU

11

YMeHue BBIYUCIATH (IPOBOAUTH PACU&Thl):

OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO H MOJIIPHYIO MaCChbl BCIICCTB, MACCOBYIO

JOJI0 XUMHYCCKOT'0 3JICMCHTa B COCIMHCHUHN

11.2

MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpE,

11.3

KOJIMYCCTBO BCUICCTBA U €0 MaccCy, 00BeM ra3oB

11.4

12

12.1

12.2

M0 ypaBHEHUSM XUMHUYECKUX PEaKIUi U HAXOJIUTh KOJUYECTBO BEIIECTBA,
00BEM U MacCy PeareHTOB HITH MPOYKTOB PEAKITHH

Bnanenue (3HaHWE OCHOB):

OCHOBHBIMH METOJ]JaMH HAy4JyHOTO TMO3HaHUs (HAOIOJIeHUE, U3MEpEeHHeE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE) TP HM3YYCHUH BEIIECTB U XUMHUYECKUX
SBIICHUH; yMeHHE CHOPMYIUPOBATH MPOOJIEMY M TMPEIIOKUTh TyTH €€
pereHusI

0e30macHOi paboThl ¢ XUMUYECKHMH BEIIECTBAMU, XUMHUYECKOU MTOCYI0H U

n1abopaTOpHBIM 000pyIOBaHHEM

12.3

MpaBWJIaMU O€30TMacHOTO OOpaIleHUsI C BEIIECTBAMHU, UCTOIL3YEeMBbIMU B
MOBCEIHEBHON KU3HU, NpPaBUJIAMHU TMOBEACHUA B IENAX COepexeHUs
30pOBbSl M OKpYXKAlOlIeW NPUPOJHOM Cpelbl; ITOHMMaHUE Bpena
(omacHOCTH) BO3JEHCTBHS Ha )KUBBIE OPTraHU3MBbI OINPEeIEeTIEHHBIX BEIIECTB,

CII0c000B YMCHBIICHHUA U MTPCAOTBPAILLICHUA UX BPCIHOTO BOSZIGI;'ICTBI/ISI

13

13.1

13.2

Hanuuaue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYHICCTBIICHUSA
CIICAYIOINX XUMHUYICCKUX SKCIICPUMCHTOB:

HU3y4YCHUC M OIIMCAHUC Q)HSquCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHC C
(1)I/I3I/I‘-I€CKI/IMI/I U XUMHUYCCKHUMHU ABJICHUAMU, OIBITHI, WJIJIIOCTPHUPYIOUIUC

IMPU3HAKHU ITPOTCKAHUA XUMHUUYCCKUX peaKI_[I/Iﬁ

U3y4eHHe CII0CO00B pa3JeNieHus cMecer
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IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOI0
YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTeibHOI MPOrpamMMbl
OCHOBHOIO0 00111ero 00pa3zoBanus Ha ocHoBe ®PI'OC

MOJIYYCHHEC KUCITIOpOaa U M3YUCHHUEC €rOo CBOfICTB; MOJIY4YCHHEC BOJOpOaAa U
HU3y4YCHUE €TI0 CBOI>'ICTB; IMMOJYYCHHUC YIJICKUCIIOIO Ira3a M HU3YUCHHUC C€TO

CBOWCTB; MOJyYCHUE aMMHaKa U U3YYEHUE €r0 CBOKCTB

13.4

13.5

IIPUTOTOBJIEHUE  PACTBOPOB  C  OINPENECNEHHOM  MacCOBOW  J10Jei
pPacTBOPEHHOIO BEIIECTBA

MPUMEHEHHE WHIMKATOPOB (JIakMyca, MeTUJopaH)ka u (eHoiadTaaenHa)

JUISL OTIPEJICIICHHsSI XapaKTepa CPelbl B pacTBOpaxX KUCIOT M IIEI0oYeH

13.6

13.7

UCCIIEIOBAaHUE U OIMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIaCCOB; M3Yy4Y€HHME B3aUMOJEHCTBHUSA KHUCIOT C METaUIaMM, OKCHAAMH
METAJIOB, PAacCTBOPUMBIMHU M HEPACTBOPUMBIMU OCHOBAaHMSMH, COJISIMH;
MIOJTyYeHHE HEPACTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOTO MeTajula
APYrMM H3 pacTBopa COJH; HCCIENOBaHUE aM(OTEPHBIX CBOMHCTB

TUAPOKCUIOB aJIFOMHUHUA U TUHKA

PCHICHUC OKCICPUMCHTAJIbHBIX 3aJa4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COGZII/IHGHI/II;'I)); ((BJIGKTpOJII/ITI/ILIeCKaSI JUCCOIM AUy,
«BaxkHelne HeMeTamIbl 1 uX COCANHCHU, «Baxnennme MeTaIbl U UX

COCANHCHUA»

13.8

14

14.1

14.2

XUMHYECKHE SKCIEPUMEHTHI, WJUTIOCTPUPYIOUINE MPHU3HAKU MPOTEKAHUS
peaxiuii HFOHHOTO O0OMEHa; KAYeCTBEHHBIE PEaKIly Ha MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpaxX MOHBI: XJIOPHUI-, OpOMUI-, HOTUA-, CyIbdar-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THJPOKCHJ-UOHBI, KaTHOHBI aMMOHWUS,
MarHus, KaJbIus, aTFOMUHMS, Jkene3a (2+) u skenesa (3+), menu (2+), IMHKA
Ymenue:

MpENCTaBIsATh  pe3yiabTaThl  dKCIepUMEHTa B (opme  BBIBOJOB,
JI0Ka3aTeNbcTB, TpadukoB ¥ TAOMMI] ¥  BBISBIATH OMIUPHUYCCKHE
3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3U MEXAY peallbHO HAOII0JaeMBbIMU XUMUYECKUMHU
SBIICHUSIMA W TIPOIIECCAMHU, IMPOUCXOJSAIIMMH B MaKpO- U MHKPOMHUPE,

OOBACHATH IMPUYUHBI MHOFOO6paSI/IH BCIICCTB
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2OK3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

HepBOHaanIBHBIG XUMHUYCCKUC ITOHATUA

1.1

1.2

YucTele BelecTBa U CMECH. CriocoOBbl pasaciiCHuA cMmeceit

ATOMBI U MOJICKYIJIbI. Xumuaeckre 31eMeHThl. CHMBOJIBI XMMHYECKHX JJIEMEHTOB.

HpOCTHG " CJIOKHBIC BEIICCTBA.

1.3

1.4

1.5

Xumuueckass (opmyna. BalleHTHOCTh aTOMOB XHUMHUYECKHX 3JeMeHTOB. CTeneHb

OKHCJIEHUS
3aKkoH TOCTOSIHCTBa cocTaBa BemlecTB. OTHOCUTENbHAas aToMHas — Macca.
OTtHocuTenbHAsE MOJEKyJsipHas macca. MaccoBasi 101 XMMHYECKOTO 3JIEMEHTa B
COETMHEHUU

KomnyectBo BemectBa. Monb. MonsipHas macca. MoJspHbIi  00bEM  Ta30B.

BzaumocBsa3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAUHHUI BEIICCTBA

1.6

dusznyeckrue M XMMHYECKHE SBIICHHUS. XUMUUeCKas peaKkuuga u eé IIPpU3HAKH. 3aKoH

COXPAaHCHUS MAaCChl BCIICCTB. XUMUYECKHUE YpaBHCHHA

2.1

2.2

23

Ilepnonnueckuit 3akoH u Ilepuogmueckas cucrema XUMUYEeCKHX diemeHTOB [[.U.

MenpeneeBa. CTpoeHHE aTOMOB

[lTepuonuueckuii 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX »dyeMeHToB [I.M.
Menpeneesa. Ilepuonsr m rpynmnbl. PU3NYECKH CMBICI IOPSAKOBOTO HOMEDA,

HOMCPOB IICPUOaa U I'PYIIIILI 9JICMCHTA

Crpoenne aromoB. CocrtaB aTomMHbIX sifep. WM3otombl. nekTpoHbl. CTpoeHHE
ANEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XMMUUECKUX 37eMeHTOB [lepuoanyeckoii

cuctemsl /.. MenneneeBa

3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XMMHUYECKHUX DJEMEHTOB MEPBBIX TPEX
MEepUO/IOB, Kaius, Kaimplus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METATUYECKUX M HEMETAINTHYECKHX CBOMCTB) M UX COEIWHEHUN B COOTBETCTBUU C

ITOJIOXKCHHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

3.1

3.2

CTpoeHHe BCIICCTBA

Xumuyeckass  cBsizb.  KoBanmeHTHass — (moyiipHass W HEMOJSpHAas)  CBS3b.
DNEeKTPOOTPULIATETFHOCTh XUMHUECKUX 3JIeMeHTOB. MoHHas cBsi3b. Metaimuyeckas

CBA3b

Tuner KpUCTAJINYCCKUX peI_HéTOK (aTOMHaH, HOHHAas, MeTaJ'IJ'II/I‘leCKaH), 3aBUCHUMOCTD

CBOWCTB BEILIECTBA OT TUIA KPUCTAJUTMYECKOW PEIIETKU U BUJIA XUMUYECKOU CBS3U
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IIpoBepsieMblii JIEMEHT CoMePKAHUSA

4.1

Baxnelinme npeaCcTaBUTENN HEOPTaHUYECKUX BelllecTB. HemeTanibl M UX COeTMHEHUS.

MerTanisl 1 UX COSIUHEHUS

Knaccudukanms W  HOMEHKIATypa HEOPTaHWYECKHX COCIMHCHWI: OKCHIIOB
(comeoOpasyrolue: OCHOBHBIC, KHUCIIOTHBIC, aM(pOTEepHBbIC) M HECOICO0pa3yoIue;
OCHOBaHUH (IIEI0YHM U HEPACTBOPUMBIC OCHOBAHHS); KHCIIOT (KUCIOPOACOACPIKAIINE U

OECKHUCIIOPOIHBIE, OJJHOOCHOBHBIE H MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

du3nueckue M XHMHUUYECKHE CBOICTBa MMPOCThIX BCHICCTB-HEMCTAJIJIOB: BOJ0OpPOAA,

XJIOpa, KACIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

du3znueckne U XUMHYECKHE CBOMCTBa MPOCTBIX BCHICCTB-MCTAJIJIOB: JINTUA, HATPUA,
KaJlys, Marivs 1 Kajablus, aIFOMHUHHAA, KCIIC34a. :‘)HGKTpOXI/IMI/I‘IeCKI/Iﬁ paa HaHpH)KeHI/Iﬁ

METAaJlJIOB

44

4.5

4.6

dusznueckue W XHWMHUYECKHE CBONCTBAa BOJIOPOJHBIX COEIMHEHHM HEMETAIOB:
XJIOPOBOJIOPOIa, CEPOBOAOPO/IA, AMMHUAKA

dusnyeckue ¥ XUMHUYECKHE CBOMCTBA OKcHI0B HemeTaiwtoB: cepsl (IV, VI), azora(ll,
IV, V), docdhopa(lll, V), yrnepoma(ll, 1V), xpemuus(IV). Ilomyuenue oxcuaoB
HEMETAIJIOB

Xumudeckre cBorcTBa okcuoB: MeTaiioB IA—IIIA rpymm, nuaka, meau(Il) n xemnesa(Il,

III). TTony4yenue okcua0B METAIIOB

4.7

4.8

XUMHUYECKHE CBOMCTBA OCHOBAaHWUH W aMQOTEPHBIX THIPOKCHIOB (Ha MpuUMepe
THIPOKCHIOB alllOMHUHHUSA, jkeje3a, nuHKa). [lomydyeHune ocHoBaHWII W aM(OTEpHBIX

THAPOKCH]IOB

OO0mmue XWMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOW, CEPOBOOPOIHOM,
CepHHUCTOW, CcepHOW, a30THOW, (ochopHOH, KpeMmHHEBOH, yroiapHOH. Ocobbie
XMMHYECKHUE CBOWCTBA KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KucioT. [lomydenue

KHCJIOT

4.9

OOmre xuMUYecKre CBoicTBa cpenHux coneil. [lomydenne coneit

4.10

4.11

[Tomydenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHUaKa,
YIJICKHCIIOTO Ta3a B JIAbopaTOpuu
[TonydeHne aMMMaka, CEpHOM W A30THOM KHCIOT B MPOMBIIUIeHHOCTH. OOIue

CHOCOOBI TIOTYyYEHUST METAJIIOB

4.12

I'eneTnueckas CBA3b MCXKY KiIaCCaMU HECOPTaHUYCCKUX COGHHHGHI/Iﬁ

XuMmudueckue pe€aKuuu
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IIpoBepsieMblii JIEMEHT CoMePKAHUSA

5.1

Knaccupukanuss XMMHUUECKUX PEAKIMHA TO pPa3IUYHBIM NpPU3HAKaM: 10 YUCIY U
COCTaBY Y4acCTBYIOIIMX B pEaKlMU BEIIECTB, M0 TEIUIOBOMY 3P GEKTy, 0 U3MEHEHUIO

CTEIICHEH OKHUCIICHUS XUMHUYCCKHUX AJIEMEHTOB

52

53

TernoBoil 3 peKT XUMHUECKONW peaklnu, TEPMOXUMHUECKUE YpaBHEHHs. JK30- U
SHAOTEPMHUUYECKUE PEAKIIMH. TEpPMOXUMHUUYECKHUE YPAaBHEHUS

OKHCIUTEBHOBOCCTAHOBUTENBHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBHUTEIH.
IIpoueccsl OKHCIICHUS u BOCCTaHOBJICHUSI. ONEeKTPOHHBIN OanaHc

OKHCIIMTETLHOBOCCTAHOBUTEIILHOM peaKuu

54

5.5

Teopus »neKTpOIUTHYECKON nucconanuud. KaThoHBI, aHUOHBL. OJEKTPOJUTHl U
HeRIeKTPoNUThl. CUITbHBIE U clla0ble NIeKTPOIuThl. CTeneHb AUCCOIHAINH

PeaKI_II/II/I HOHHOI'0 00OMeHa. Y CI0BHS IMPOTCKAHHA peaKHI/Iﬁ HOHHOTO O6M€Ha, IIOJIHBIC

U COKpalIEHHbIE NOHHBIE YPABHEHHUS PEAKIIUI

XuMHS ¥ OKpYXarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOW JKM3HM 4eloBeKa. beszonacHoe
UCIOJIb30BaHUE BEILECTB M XUMHUYECKUX peakuuil B jnaboparopun u Obity. [lepas

IMOMOIIB TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYXarolled cpebl (KUCIOTHBIE IOXK[U, 3arps3HEHUE
MOYBHI, BO3AyXa M BOJOEMOB), CHOCOOBI ero mpenorBpauieHus llpenenbHas
nonyctumast koHeHTpaius emects ([1/1K). Poxs xumuu B penieHnn s3K0I0rHYeCKUX

npobsieM. YculieHne NapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CII0s

6.3

[Tpumenenue cepsl, a3oTa, Gochopa, yriaepoaa, KpeMHUS U UX COCTUHEHHUH B OBITY,
MEIUIMHE, TPOMBIIIICHHOCTH M CEeIbCKOM XO03siicTBe. lIpuMeHeHHe MeTaioB |
CIJIaBOB (CTaib, YYryH, TIOPATIOMUHHMA, OpoH3a) B OBITY M MPOMBIIIIEHHOCTH HX
coenuHeHuil. [IoHATHE O KOPPO3MHM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT

KOpPpO3HHU

6.4

6.5

[TpupoaHbIE UCTOYHUKH YTIIEBOJOPOIOB (Yroib, IPUPOIHBIA ra3, He(Th), MPOTYKTHI
ux nepepaboTku (OEH3WH), MX POJIb B OBITY U TPOMBIITUICHHOCTH

[lepBoHaYasIbHBIC MMOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COSMUHEHHSX YIIIepoja
(MeraH, 9TaH, STWJIEH, ALETWIICH, ATAHOJI, TJIMIEPHUH, YKCYCHas KucioTa). [lonstue o
OMOJIOTMUECKN Ba)KHBIX BEIIECTBAX: JKHpax, Oellkax, YriaeBoJax — U MX POJH B YKU3HH

YCJIOBCKaA

Pacyérer:

7.1
7.2

o popmMynamM XUMHUYECKUX COSTMHECHUI

Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
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