MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUN
Komurer no oopasoBannio Cankr-Ilerepoypra

Anvunucrpanus Kpacaorsapaeiickoro paiiona Cankr-IlerepOypra

I'bBOY amueit Ne533
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
MO yuutenei 3amecturelnb qupekTopa  Jupexrop
€CTECTBEHHO-Hay4yHOro 1o YBP
KA Kyn M.IO.
TMopenkuii A.M. [Tpukas Ne396-1 ot «09»
Comnonépa E.JO. ©OT «09» mions 2025 1. uioHs 2025 .
[Ipotokon Ne5 ot «09» utons
2025 T.
PABOYAS ITPOI'PAMMA
(ID: 51968579)
y4eOHoro npeamera « XuMHUsD»
It 00yvarommxcs 8-9 M, T KJ1accoB
s \
0 noKYMEHT nognucan  Canxr{llerepoypr 20235

3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHusl COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIIUTaHUA U ¢ YUYETOM KOHLEMLMU MPENnojaBaHus y4eOHOro npeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpamMa mo XuMuM JAa€T MpeJCTaBIE€HHE O LEJsIX, oOmed crpareruu oOydyeHHs,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIOIIMXCA CPEACTBAMH YUEOHOTO MpeaMeTa, YCTaHABIUBACT
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHUE I10 pa3fiesiaM U TEMaM IPOrpamMmbl 110 XMMHH, ONPENEISAET KOJIUYECTBEHHbIE
Y KaUECTBEHHBIE XapAKTEPUCTUKHU COACPKAHMSL, PEKOMEHAYEMYIO IIOCIEA0BATEIbHOCTD U3yUEHUS
XUMHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOIMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUaIOIINXCs, ONPEAeIieT BO3SMOXKHOCTH MpeAMETa JAJIs pealn3aluu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOro 00m1ero obpa3oBaHus, a Takke TPeOOBaHUI K pe3ynbTaTaM OOY4YEeHHsS XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATEIBHOMN NESTEIHHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMUH CITY’)KUT OCHOBOH 1151 (HOPMUPOBAHHSI MEPOBO33PEHUS 00yUarOIIErocs, ero
IpEeCTaBICHUN 0 MaTepUabHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (OPMHUpPYEMbIe XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILECTB B IPUPOJIE, O MYTAX
pelieHuss 100aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUYECKON 0€301MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenue xumunu:

CIOCOOCTBYET peajn3alii BO3MOXKHOCTEH JIIsl caMOpa3BUTHUS U (POPMHUPOBAHUS KYJIBTYpPHI
JUYHOCTH, €€ 001el U (PyHKIIMOHATIbHON T'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHNE MBILIUIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHON  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCuOHAIBHOMN 1S TeTbHOCTH;

3HAKOMHUT CO CIeUU(UKON HAy4YHOTO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI 1IEJIOCTHOTO
B3IJIs/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAY4YHBIM
3HaHMUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBieHHUs B OOyYE€HUM XUMHH OOecrednBaroTcsl crienu(UuKon cojepxaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIH ABJISETCS MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHEM 0a30BOi
HAYKU XHUMUWH Ha OMPENIEIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHHsS OPHEHTHPOBAH HAa OCBOEHHE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coiepxaHHusi IporpaMMbl 10 XMMHU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CoJepkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMHU4eckod peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHILUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJICKVISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,
— He )500) I/Iqecxoro 3akoHa [[. 1. MéHz[eneeBa KaK OCHOBHOT'O 3aKOHA XUMHUH;
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TeopeTnueckne 3HaHUS PAacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITOTHSISA
byHKIMU 0OBSICHEHUS M TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
MPUMEHEHHUS U TIOJyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpamMmbl 10 XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAy4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJ/laM [103HaHus B Hayke. M3yueHne xumun
MIPOUCXOUT C MPUBIICUCHUEM 3HAHUM U3 PaHee U3YUCHHBIX YUEOHbIX MpeaMeTOB: «OKpyKaromuit
Mup», «buonorus. 5—7 knaccel» u «Dusuka. 7 KiIacey.

[Tpu u3yyeHUM XUMUHU MIPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUYECKON NEATEIHOCTH YEJIOBEKA U KAaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
IPUOOILIEHNH K HAyYHbIM METO/IaM [TO3HAHUS IPU N3YYEHHUH BELECTB U XUMUYECKUX peaKluil, B
bopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEJIbHBIX YMEHUH M HMX TMPUMEHEHHMH B Yy4eOHO-
MIO3HABATEIBHON U yu4eOHO-HCCIIEIOBATENBCKOM IEeSATEIbHOCTH, OCBOCHUH TPaBMII OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMHM XMMHUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHUS Ba)KHOE 3HAYEHHUE
MPUOOPENH TaKKe LeTH, KaK:

— (hopMupoBaHME MHTEIUIEKTYaIbHO PA3BUTOW JIMYHOCTH, TOTOBOM K caM0OOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TNPUHATUIO PEIICHUH, CMOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HAampaBJICHHOCTh OOY4YEHHS HAa CHUCTEMAaTHYECKOe MpUOOIIEHHEe OO0YyJaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrneyeHre YCIIOBUHM, CHOCOOCTBYIOUIMX MPHUOOPETEHHI0 OO0YYaroIMMHCS OIbITa
pa3sHOOOpa3HOM JEesTeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— (opmupoBanue obuiel GyHKIMOHAIBLHON M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
yKclie YMEHUIN 00BSACHATh U OLIEHUBAThH SBJICHUS OKPYKAIOIIET0 MUPA, UCII0Nb3Yys 3HAHUS U OIIBIT,
NOJy4EeHHbIE MPU U3YyYEHUM XMMUH, NMPUMEHATh MX NPHU pEIleHUH MpoOjeM B MOBCETHEBHOMN
YKU3HU U TPYJIOBOM 1€ TENbHOCTH;

— (GopMupoBaHUE y 00yYaIOUIMXCS TYMaHUCTUYECKUX OTHOLICHUH, MOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€71eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LESIX COXPAHEHHMS CBOETO 370POBbS M OKPYXKArOLIEW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHUBAIMU K 00YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis U HaPaBJICHHOCTHU JajJbHEHUIero 00yueHHs.

Konuuecmeo uacoe, omeeoénnuix ons uzyuenus xumuu ¢ 8 u 9 knacce — 68 uacoe (2 uaca
6 neoenw). Coznacno yueonomy naany ¢ 8m, 82, Im, 92 ypoxu pazoenawomca na «Xumusa» u
«Xumusa (npakmuxa)» no 34 uaca (I uac 6 neoenw). B kypc «Xumusa (npakmuxa)) 6K1r0ueHvl
npakmuueckue pabomvl, a maxyice peuieHue  NPAKMUKO-OPUEHMUPOCAHHBIX U
8LIYUCIUMENbHBIX 3A0aY.
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poib XMMHUM B >KM3HM 4YeJIOBEKa. XUMHA B CUCTEeME HayK. Tena u
BenlecTBa. du3nueckue cBOKWCTBA BELIECTB. Arperatnoe coctosiHue Bemiects. [lonsaTue o meronax
no3HaHus B XuMHuH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faenieHus CMECEH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble u cnoXxHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo Beniecta. Monb. MosnspHas macca. B3auMocBsA3b KOJIMYeCTBa, MACChI U UMCTa
CTPYKTYPHBIX €IMHHII BemecTBa. Pacu€Tel o GpopmynamMm XUMUYECKUX COCTUHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MaCChl BEIIeCTB. XUMHUUeckue ypaBHeHHs. Kinaccupukanus XuMUYECKHX peakiui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMyd pa0dOTHI B J1a0OpaTopur M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONHUCaHuE (PU3NYECKUX CBONCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHNE (PU3UUECKUX (TIJIaBJICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOM) IBJICHUH, HAOII0AeHIE U
OTKCaHNE NMPU3HAKOB MPOTEKAHMS XUMHUUYECKUX PEaKIHii (pa3ioKeHUe caxapa, B3aMMOIeCTBHE
CEpHOH KHUCIOTHI C XJopuaoM Oapus, pasioxeHue ruapokcuaa menu (II) mpu HarpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), uzydenne cnocoOoB paszieseHus: CMecei:
C TIOMOIIBI0 MarHuTa, QWIHTPOBAaHME, BHIAPUBAHUE, JAUCTHIIIAIMA, XpomaTtorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJM, HAOMIOJACHHE U ONMUCAHHE PEe3yNbTaTOB MPOBEICHUS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIEeH MOJIEKYI
(IIapoCTEepKHEBBIX ).

Bazknejinue npeacTaBuTe I HEOPraHUYeCKMX BellleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopog — 2jIeMEHT M NIPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUUECKHUEe CBOWCTBA (peaKiud TOPSHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MOJydeHUs KUCIOpoJa B Jaboparopuu U
MpOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAU(pUKAIUS
KHCIIOpO/a.

TemmoBoit >((PekT XUMHYECKOW peakIiH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEpPMUYECKHE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — snemenT u mpocrtoe BeriecTBo. Haxoxxaenne Bogopoaa B npupojie, hpuzndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MoTydeHus. Kucioter u comnu.

Moutsipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

dusnueckne cpoiictBa BoAbl. Boxa kak pactBoputens. PactBopbl. Haceimennsie u
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Knaccudukanust Heopranmuyeckux coeauHeHuid. Oxcuawl. Knaccuuxanus OKCHIOB:
coneoOpa3yrolre (OCHOBHBIC, KUCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmatypa
OoKcUJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuios.

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuid. Pu3nuecKME M XUMUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnotsl. Knaccudukamnus xucnor. Homenknarypa kucinor. @U3nyuecKkue ¥ XUMHUUECKUE
cBoicTBa KUCNHOT. Pan akruBHoctn metaiioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBOWCTBa cosiel. [lomyuenue
COJICH.

['eneTnueckasi CBA3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHue CoJepKaHusl KUCIOopo/ia B BO3yXe, MONydeHue, cooupaHue,
pacro3HaBaHUE W HM3YUYCHHME CBOMCTB KHUCJIOPOJa, HAOJIOIEHHE B3aUMOJEHCTBUSI BEUIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHHUS M TMPEKpaIIeHUsi TOpeHus (moxapa), 03HAKOMIJICHHE C
oOpa3lilaMu OKCHIOB M ONUCAaHHE HX CBOWCTB, MOJyue€HUE, COOMpaHUEe, PACIO3HABAHHUE U
M3Yy4EeHHUE CBOWMCTB BoAOpoda (TopeHue), B3aumojencTBue Bojopona c¢ okcuaoM wmeau (II)
(BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPHUATIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, WCCJIEOBAaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTaljlamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB,
HaOJIIOJIcHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcCTBOpaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3anMoeiicTBus okcuaa Meau (II) ¢ pacTBopoM cepHOi KHCIOTHI, KUCIIOT C METallIaMH, peaKIuit
HEWUTpanu3aluu, MoJy4YeHne HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJljia IPYyruM
W3 pacTBOpa COJIM, PEIICHHE HKCICPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHeimme Kiacchl
HEOPTaHWYECKUX COCTMHECHUI.

Hepuoauveckuii 3axkoH U Ilepuoanmyeckasi cucrema xummu4yeckux djiementos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiumn

[TepBble MOMBITKH KIaCCH(PUKAIIMN XUMUUECKHUX IeMeHTOB. [[oHATHE O Tpynax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMeNbHbIE METAIIbI, TaJOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI i TUAPOKCHUIBL.

Ilepuonnueckuii 3akoH. llepumoamyeckas cucrtema XuMu4eckux odiemeHtoB [, .
MenneneeBa. Koporkonepuognas u juimHHONepuoaHass ¢opmbl Ilepuognyueckoit cucteMbl
xumuueckux osnemeHtoB JI. M. Mengeneea. Ilepuonst u rpynmbel. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s11ep. M30Tombl. DnekTpoHbl. CTpOEHHUE 3IEKTPOHHBIX
obonouek aroMoB TepBbIX 20 xmmuueckux diemMeHTOB I[lepmommueckont cucremsr J[. U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B Ilepuoanueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paanyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTHYECKUX 1
HEMETaJUTMYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOIaM.

/—3ﬂ‘d‘=leﬂﬂe—Hepﬂefﬂﬁeeﬁ6Pe—3ﬁi€6ﬂa\H [Ieproanueckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
AT peIeURAEHR YO ArTipesy k. 1. 1. Mennernees — y4€HbIH U FPaXKIaHHH.
SNERTPOHBIGIT O ABGHI0 KoBaneyTtHas (monstpHas " HETIOJISIpHAS ) CBSI3b.
Cepmnpar 0E4 7SS TAROIRUHALSIGHAE R BERpgccKuX nemertos. Momas cassp.
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Crenenb okucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucienus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHIA
[MHKa C PacTBOpaMHU KUCJIOT U ILEJI0Yeil, MPOBEIEeHUE OIbITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIMI (TOpEeHUE, PEaKIUU Pa3I0KEHHS, COSTUHEHNS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeaAMETHBIX CBA3€H MPU M3yUYEHUU XUMHUHU B § KJIacce OCYIIECTBISETCS
Yyepes3 UCIOJIb30BaHNE KaK OOIIMX eCTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01mre ecTeCTBeHHO-HAYYHBIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpEHHUE, MOJIETb, SIBJICHHUE.

®dusnka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYecKHx »diemeHToB J[. .
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEeMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHABl XUMHUYECKON CBsA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTATUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPEeakIuil M0 pa3NUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (DEKTY, 0 N3MEHEHHUIO CTENICHEH OKMCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINU, TEPMOXUMUUIECKUIE YPAaBHEHUSI.

[TonsiTie O CKOPOCTH XUMHUYecKkoi peakiuu. [loHaTne 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsrue o
karanuze. [lonarue o xumMuueckoMm paBHOBecUr. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUECKOM
PEaKIIMH U TOJ0KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJIEKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOIb30BAaHUEM METO/1a JIEKTPOHHOTO OajlaHca.

Teopust PAEKTPOIUTUUECKON TUCCOMMAIMHI. DIEKTPOIUTHI U HEINEKTPOJIUTHI. KaTHOHHI,

/—&Hﬂeﬂﬁ.—Me*&Hbﬂ'M-ﬂﬂeeﬁﬂﬂﬂiﬂﬂl—Beﬂie&RB C pa3IM4YHBIMU BUIAMU XUMHUUYECKOU cBsA3U. CTENEHb
IHCEOKYNEH €T AFEIEC AOBIC STCKTPOIUTL.
SJEICEROHIHOIOMOON MOERD. Y CIoBU MPOTEKaHUS Peakuii HOHHOTO OOMEHa, MOJHBIE U

CepTdnkaT OF 4f§6‘}ﬁﬁ%§§‘§&£€?@5‘&%7@%@3?5m peakiuii. CBOMCTBAa KHCIOT, OCHOBAHUN U COJIE B CBETE
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NpPEACTaBICHUNH 00 3JIEKTPOJUTHUECKONW Jucconuanuu. KadecTBeHHble peaklud Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPUCTAJUIMYECKUX PEIETOK HEOPraHUYeCKUX BEILECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pEeakIuu OT BO3IECHCTBUS pPa3IMUHBIX
(bakTOpOB, MCCIEIOBAaHUE IJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOLMALNT
KHCIIOT, IIeJ04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKM MPOTEKaHHUs peaklUuii MOHHOro obMmeHa (oOpa3oBaHUE Ocalka,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEAKLUN (FOPEHME, peakluu PA3I0KEHUs, COCAUHEHUS), pacllO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOILIbI0 KAueCTBEHHBIX pPEAKIMA Ha HOHbI, pelIeHue
9KCHEPUMEHTAJIbHBIX 3a7ay.

HemeTa/uibl U MX coeJUHEHHSA

OOmast xapakTtepucTuka TajoreHoB. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHus. CrpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEHCTBHE C MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xia0puabl
U MX HaXO0XJEHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (QU3MyYecKue CBOWCTBA IPOCTHIX BEILECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHHue, (U3NYeCKHe M XMMUYecKue cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3UYECKHe M XUMHUYECKHE CBOICTBa
(ob1mKe Kak MmpeacTaBUTeNs Kjlacca KUCJIOT U crierupuyeckue). XuMHUYECKHE PeaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0cO0a MOTy4eHus CEpHOM KUCIOThI. [IpriMeHeHne cepHoi KUCIIOTHI.
Conn cepHOM KHCIIOThI, KayecTBEHHas peakuus Ha cyinb(ar-uoH. HaxoxneHue cepbl U e
COEMHEHUI B NpUpoAe. XUMHUECKOE 3arpA3HEHUE OKPYKAIOWIEH CpPellbl COEAUHEHUSAMH CEPbI
(KUCIIOTHBIE HOXKIH, 3arPA3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OO6miass xapakTtepucTuka 3j1eMEeHTOB VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEeHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Mpupoje, (U3NYecKue Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYeCKHue
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (PU3MUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBEeHHasi peaknys Ha MOHBI aMMOHMSA. A30THas KHCJIOTA, €€ IOJIydYeHHe,
¢u3nueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonapb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUIMU a30Ta (KHUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOMOEMOB). Docdop, amIioTporHble MOAUPUKALNN
docthopa, puznyeckue u xumuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

O6mas xapakrtepuctuka 3yeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,

0Jl, AJJIOTPOITHbIE MOAN(DUKALIMH, PACIPOCTPAHEHUE B

npuﬂ@q@ymmﬁwg@wwqecme cBoiictBa. AncopOius. KpyroBopot yriepoaa B mpupoe.
QXAERST POHIAOMNOOOWCBEOKE 1 XMMUUECKIE CBOMCTBA, ICHCTBUE Ha JKUBBIE OPTaHU3MBI,
CepTrdukaT OF 4 JIQRYSCHUS, M, TDUMEHCHUE » QITOTHYECKHe npo0JieMbl, cBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),

LeitcTentenen ¢ DEHOTRSA6 HHOPAJEHHOD NOTEIUICHU KIMMAaTa, NaPHUKOBBIA >(deKT. YrompHas KUCIOTa U €€
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COJM, UX (PU3MUECKHMEe M XUMHUYECKHE CBOICTBa, NoiydyeHue U npumeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Vcronp30BaHne KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COCAMHEHMSX YIiepona
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IIMLEPUH, YKCYCHas KuciaoTa). [IpuposHble HCTOUHUKU
YIII€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMONOTMYEeCKH Ba)KHBIX BEILIECTBAX: XKHUpax, Oenkax,
yIJIEBOAAX — M HUX POJM B JKU3HU 4eJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJy4YeHHE M NpPUMEHECHHUE.
Coenuaenuss kpemMHusi B mpupone. OOmme mnpencraBieHuss o0 okcune kpemaus (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

u3ydeHre o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarommue (U3NIeCKUe U XUMHUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOPUIOB (TaJOre€HUAOB),
O3HaKOMJIEHHE ¢ of0pa3uamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuasoB), HaOdIofeHUEe Tpouecca OOYINMBaHUS  caxapa IOA  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yYeHHE XUMHUYECKUX CBOMCTB pa30aBIEeHHON CepHOU
KHCJIOTHI, TIPOBEJICHIE KauyeCTBEHHOW pEaKIMH Ha CyIb(paT-WoOH M HaOIOJCHHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3llaMu a30THBIX U GOCHOPHBIX YAOOpEHHUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHWE W U3YYEHHUE CBOWMCTB aMMHaka, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS B (hocdaT-uOH 1 U3ydeHHUE MPU3HAKOB UX MPOTCKAHHS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI ¢ MEAbIO (BO3MOXKHO HCIIOJIb30BAaHHE
BUJCOMATEPHUAJIOB), H3Y4YE€HUE MOJAETeH KpUCTAUIMYECKUX pemETOK anmasza, rpadura,
¢dyniepeHa, 03HaKOMJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOUCTBOM ITPOTUBOIa3a, Moly4eHue, CoOupaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX pEakUui Ha KapOOHAT M CHUJIMKAT-UOHBI H
U3ydyeHHe NPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C TPOIYKIMEH CHIMKATHOH
MPOMBIIIJICHHOCTH, PEIIEHHE IKCTIEPUMEHTAIBHBIX 33124 110 TeMe «BaykHeHne HeMeTauTbl 1 UX
COETUHEHUS.

MeTasjibl M MX COeIMHEHHUSs

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJI0KEHHUS
B [lepnonnueckoit cucreme xumuueckux sneMeHToB JI. M. MeHneneeBa u CTpoeHUsS aTOMOB.
Crpoenue MmetayioB. MeTamnueckas CBS3b M MeETaJUIMYeCKash KpUCTAJUIMYECKas peléTKa.
DNEKTPOXUMHUECKUN psAA HaOpsHKeHUH MeTauioB. Pu3nmyeckue M XUMHUYECKHE CBOMCTBa
MetauioB. O0Iue crnocoObl NoxydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METasIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTaib, YYryH, AIOPATIOMUHMUNA, OpOH3a) M HX
pUMEHEeHHE B OBITY U TIPOMBIIIJICHHOCTH.

/—Eﬂeﬁeﬁwmﬁﬂepnonnqecxoﬁ CHUCTEME XMMHYECKHUX JIEMEHTOB /JI.
. MoRIQAedsT. FOPHTHEARX aTOMOB, HaxoxaeHHe B mpupoze. PU3HYCCKHE M XUMHYCCKUE
0 CBUTRRTP Old HDIMIOIOEHD Kaust). (QKCHIBI U THAPOKCHABI HaTpus U Kanus. [Ipumenenue

CepTudpukar 0E4%899ﬁ8§9¥25%%%%¥%%BESEEIHGHHﬁ
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[IlenouHo3eMenbHBIE METAIIIBI MATHUH U KaJIBIIWIA: TTOJ10KeHUE B [lepuoanyeckoii cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
dusuyeckrue U XUMHYECKHE CBOICTBA MarHvsg M Kajabliug. BakHeHIlIme coeaUHEHUS KalbIUS
(oxcun, rugpokcu, conun). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B llepumoamyeckoid cucteMe Xumudeckux siemeHToB 1. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupojae. Ousznyueckrue U XMMHUYECKUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMHUYECKHX dnemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xkenesa (II) u sxenmeza (IIl), mx cocra, cBOCTBa U
MOJIy4eHHE.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MUYECKUMH CBOWCTBAMU, U3YUYCHUE
pe3yabTaTOB KOPPO3UU METAIIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi W HATpuUsi C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoOIlecca TOPEHHUs JKele3a B
Kucioposne  (BO3MOXKHO  HCIOJNb30BaHHE  BUICOMATEPHUATOB), TMPU3HAKOB  MPOTEKaHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablvs, alFOMUHUS, ITMHKa, xene3a (II) u xenesa
(I1I), mexau (II), HaGmroieHNE U ONMMCAHUE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
Kanusl U Kaibliug (BO3MOXHO HCIIOJNB30BAaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHeume MeTalljIibl U UX COCTMHEHUS.

XuMus M OKpyxamouas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTrax |
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAroIIei cpepl (TIpeienbHas JOMyCTUMAasi KOHIIEHTpaIus
BernlecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3K0I0THIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MOJTUMEPHBIE MATEPUAJIBI).

Mescnpedmemmnie ceasu

Peanuzanus MexnpeaMeTHBIX CBSA3E€H MpH MU3YYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 UCTIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMH JJISI OTJACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATH3,
CUHTE3, KIacCHU(UKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEepEeHHe, MOJIETh, SIBIICHNE, TAPHUKOBLIN () PeKT, TEXHOTIOTHS, MaTepHAIIBI.

®dusnka: Marepus, aToMm, OdJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJI, HW30TOIbI,
PaIMOAKTUBHOCTh, MOJICKYJa, DJEKTPUUECKHH 3apsj, TMPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTHYECKAsl PeIIETKA, CIUTaBbl, (PU3NUECKHE BETUYUHBI, € TMHUIIBI
HU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/161, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajbHbIE YAOOpEHHUS,

- : JIbHBIEC BEIIECTBA.
ndieoNmAT o APVICARPa, ruapocdepa, MHHEpalbl, TOPHBIC TMOPOABI,  IMOJE3HBIE
VOFTEKT RO H Qi1 L BB bIEDPECYPCHI.




IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3ybTaThl OCBOCHHSI TPOTPAMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs JTOCTUTAIOTCS
B X0/JI¢ 00yUYeHUS] XMMHH B TUHCTBE YU4COHOUN M BOCIIUTATEIBHOMN JEITEILHOCTH B COOTBETCTBUU
C TPAIUIIMOHHBIMU POCCUNUCKUMH COLIMOKYIBTYPHBIMHU M TyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
NPUHITEIMUA B OOIIECTBE MpaBWIAMH W HOPMAaMH TOBEICHHUS M CIIOCOOCTBYIOT MpOIlEccam
CaMOTIO3HAHHUS, CAMOPA3BHUTHS M COLMATIM3AIMN 00 yJarOIIHXCS.

JIM9HOCTHBIE PE3yIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOU
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OTbITA ACATEIHPHOCTH Ha €€ OCHOBE, B TOM
YHUCJIe B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHONIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY H HAYIYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(POpPMAIUEH O TEPEOBBIX TOCTHIKEHHUSIX W OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTpOIlCTBE
MUpa 1 00IIeCTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MIPEJICTABJICHHS O COITUATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HON, yueOHOUCCIIEeI0BATEIbCKOM,
TBOPUYECKON M JPYruxX BHUJAAX JACSITEILHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOU
JESTENIbHOCTH TPU BBIMOJIHEHUN Y4Y€OHBIX, MO3HABATENbHBIX 33]a4, BBIMOJHEHUH XUMHUYECKHX
OKCIIEPUMEHTOB, CO3JIaHUU YYeOHBIX TIPOCKTOB, CTPEMJICHUS K B3aWMOIIOHMMAHUIO U
B3aMMOIIOMOIII B TIpollecce JTOW y4eOHOW [eATeIbHOCTH, TOTOBHOCTH OIICHHBAaTh CBOE
MOBEJICHNE W TTIOCTYIIKY CBOMX TOBAPHIILEH C TIO3UIIMH HPABCTBECHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEACTABICHUSI O BEIIECTBE M XMMHMUYECKOH peaklid, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIONIME OCHOBY JJIsi TOHUMAHUS CYIIHOCTH
HAyYHOW KapTHUHBI MHPA, TIPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIHI,
B3aMMOCBS3SIX 4YENOBEKa C TMPHUPOJAHON Cpelod, O pOIM XHUMHUU B TO3HAHUHM OTHX
3aKOHOMEPHOCTEN;

MO3HABATE/IIbHBIE MOTHBBI, HaIlpaBlIEHHbIE Ha TONyYE€HHWE HOBBIX 3HAHWA TIO0 XHMHUH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWMU, IMO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATEIhCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHON paboThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMA TEXHUYCCKHMMH CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOYYeHWI0O W TIO3HAHHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOSKTHOW W HMCCIEAOBATEIHCKON NEATENILHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popmMupoBaHUS KYJILTYPHI 310POBbSI:

OCO3HAHWE IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JIOPOBBIO, YCTAaHOBKH Ha
3I0POBBI  00pa3 JKU3HH, OCO3HAHHWE TMIOCIEJACTBUI ¥ HEMPUSATHE BPEIHBIX MPHUBBIYCK
(ymoTpeOneHus ajakorofisi, HApKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TPaBUII
0€30MacHOCTH MPHU OOPAIEHUN C XUMUYECKIMH BEIIECTBAMU B OBITY U pealbHON KHU3HU;

HHTERGC UNIERIT 1 X Kigyenio Hp}:beCCI/II‘/'I U TPYZAA pa3Iu4yHOro poja, yBaXXEHHUE K TPYAY
MRS N HE AN ARG PHOCTH, | B TOM YHMCIE HA OCHOBE MPUMEHEHWS MPEIMETHBIX

3HAHUM 110 XUMHUHU, OCO3HAHHBIM BBIDOP WHAMBUAYAJIbHOM TPACKTOPUU IIPOLOJIKEHUS
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UHTEPECOB M TOTPEOHOCTEH, YCHEUIHOH MNpOopEeCCHOHATBLHON MAEATENIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPeE;

6) PKO0JIOrMYeCKOro BOCIIUTAHHUSA:

9KOJIOTHYECKH 11erecoo0pa3Hoe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE
e€ cCylecTBOBaHUsS, IMOHMMAaHUE IIEHHOCTH 3JI0pOBOTO M 0O€30MacHOTO o00pas3a IKU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U ICUXHUYECKOMY 30POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFO/ICHUS TPaBUJI OE30MMaCHOTO MOBEACHUS TIPU paboTe ¢ BEIIECTBAMM,
a TaK)Ke€ B CUTYyalUAX, YIPOKAIOIIUX 3J0POBbIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMble MPU M3YUYCHUM XUMHUU, JIJIs PEIICHUs 3ajad,
CBSI3aHHBIX C OKpYXAalolleld NPUPOJHON CPEeNoW, Uisl MOBBIIICHUS YPOBHSI SKOJOTHYECKOU
KYJIBTYPBI, OCO3HAHUs TJIO0ATFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTeld WX PelIeHUs
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAJILHOM IPAKTUKE.

METANPEAMETHBIE PE3YJIbTATbHI

B cocraBe wMmeTtanpenMeTHBIX PpPE3yAbTATOB BBIACISIOT 3HAUYUMbBIE JUIsI  (POPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUIM, THUNOTEe3a, (akT, cucTeMa,
MPoILIeCC, SKCIEPUMEHT U JPYToe€.), KOTOPhIE UCIONB3YIOTCA B €CTECTBEHHO-HAYUHBIX yUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE YUeOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble oOecrnedynBarOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM €SI TEIIbHOCTH.
Ilo3naBaTebHBbIE YHHBePCaIbHbIE YUeOHbIE 1eCTBHSA

ba3oBble Jornyeckue a1ecTBHUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS [PU OCBOCHUM 3HAHUM: pAaCKPHIBATH
CMBICJI XUMHUYECKUX TIOHSATHH (BBIACNSATH MX XapaKTepHblE TMPU3HAKHU, YCTAHABJIMBATH
B3aMMOCBS3b C APYTUMHU TOHSTHSMH), WCIOJIb30BAaTh MOHSATHS I OOBSACHEHHUS OTAEIbHBIX
($akTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUU JIJIS1 KIIacCU(UKAIIMTU XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
W3Yy4YeHUs, CTPOUTH JIOTUUECKHE PACCYXJICHHS (MHIAYKTUBHBIC, NEAyKTHUBHBIE, IO AaHAJIOTHUH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

yMEHUE TPUMEHITh B TIPOIIECCe TO3HAHUS TOHATHS (MPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHMHH, MPEOoOPa30BBIBATH HIMPOKO
MpUMEHSIEMbIE B XUMHUHM MOJICIIbHBIC MPECTABICHUS — XUMHUUYECKHIN 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYecKas ¢opMyla M ypaBHEHHE XHUMHUECKOH pEakuu — TpU pPEIIeHud Y4eOHO-
MO3HABATENIBHBIX  3a/lady, C Y4YETOM OTUX MOJEIBHBIX TMPEJICTABICHUN BBIABISITH U
XapaKkTepu30BaTh CYIIECTBEHHbIC MPU3HAKH H3YyYaEMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKINH, BBIABISTH OOIIHME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBSI3U H
MPOTUBOPEYUS B U3YyUAaEMBbIX MPOIECCaX U SBICHUSX.

Ba3oBble uccienoBare/bCKue AeiCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTaBJIECHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KaueCcTBE OCHOBBI ISl (HOPMUPOBAHUS THUIIOTE3bI IO TTPOBEPKE MPABUIBHOCTH BBICKAa3hIBAEMBIX
CYXKJICHU;

npuoOpeTeHne OmbITa 1O ITUTAHHUPOBAHWIO, OpTaHW3AIMd W TPOBEACHUIO YUYEHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJOM IPOIlecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIECHUS W BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIISATh OTUET O IPOJIeNIaHHOM paboTe.

Pabora ¢ undopmaumeii:

yMeHI/Ie BBIOUPATh, AHATU3UPOBATE U HHTEPIPETHUPOBATH MH(DOPMAIUIO PAa3IMYHBIX BHUJIOB U

%QK{Q%EEBHGHHH oJ1 aeMyIO W3 PR3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEpaTypa

. : aBOYHBIE IPCOOUS, pecypchl IHTepHETa), KPUTUUECKH OLIEHUBATH

TRORHOK % o gfg efg peeyp pHCTa), kp
OTI/I peIH/IB OCTOBCPHYIO HH(OpMAIIHIO;
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YMEHHE MPUMEHSITh Pa3UYHbIE METOABl M 3alpOChl MPH MOUCKE W O0TOOpe MHpopMmamuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeAeNEHHOrO THIA, MPUOOPETEHHE ONbITA B OOJIACTH HCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIhHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeacTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATH peEIIaeMble 3a/adyll HECIOXKHBIMU CXEMaMH, TuarpaMMaMu,
npyrumu popmamu rpaduk U ©X KOMOUHALIUSAMUY;

YMEHHE WCIIOJIb30BaTh W AaHAJIM3UpOBaThb B IIpoliecce Y4eOHONM U HCCiIeloBaTeNbCKON
JESTEIIbHOCTH HH(POPMAIINIO O BIMSHUU IPOMBIIUICHHOCTH, CETbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroe MPUPOIHON CPEeIbl.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHHMsI 33aJ]aBaTh BOIMPOCH (B XOJe Auayiora u (Wjiu) AUCKYCCHUHU) MO CYIIECTBY OOCY»KaaeMoin
TeMBI, (HOPMYITHPOBATH CBOU TIPEIOKEHHSI OTHOCUTEIHHO BBITIOTHEHHSI IPETIOKEHHON 3a/1a41;
YMEHHsI TPEICTABIATh MOJYyYEHHbIE PE3yNbTaThl MO3HABATENbHON AESTETbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIMI0 PEe3yJbTaTOB  BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HUCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMeHHsI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IIO3HABAaTEIbHOU U
MCCJIEIOBATENbCKOM JIEATETbHOCTH TIPU PEIICHUH BO3HUKAIOUIUMX IMPOOJIeM HAa OCHOBE Y4&Ta
o0LIMX MHTEPECOB U COTNacoBaHMs MO3UIUHN (0OCYyXIeHHs, 0OOMEH MHEHHUSIMH, «MO3TOBBHIE
ITYPMBI», KOOPJWHALIUS COBMECTHBIX JIEHCTBUM, OMpEIeTICHUE KPUTEPUEB TI0 OIIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUSA:

YMEHHE CaMOCTOSITENIBHO OIpEAeNsaTh LEeNu JAeATEIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JIESITENIBHOCTh, BHIOMpATH
Hauboee 3¢ GeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATEeNbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIH KOPPEKTUPOBATH MPEITI0KEHHBIA AJITOPUTM IEMUCTBUI MTPY BHITIOJIHEHUH 3aTaHHUI
C y4éTOM TONyuYeHHUs HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OIICHUBATh COOTBETCTBUE MOJIYYCHHOTO pe3ysIbTaTa 3asBJICHHOW 1M, YMEHUE UCIIOIh30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaracMble€ B YCJIOBUU 3a/IaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX Ppe3ylIbTaTOB MO OCBOEHUIO 00S3aTENBHOTO  COJEp)KaHUS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM pabouyell MIporpaMMmoi, BBIJEISIIOT: OCBOCHHBIC
oOydJarmMMUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUHM, crenuduyeckue s
npeAMETHON 00sacTu «XUMUS», BUIBI JIEATEIHHOCTH TO TOJYYCHHIO HOBOTO 3HAHUsA, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaI[HsX.

K xonIty o0yuenus B 8 kiiacce npemMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOLTUXCSI YMEHUI:

® pACKpbIBAaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHSTHI: aTOM, MOJIEKYyJla, XUMUYECKUU
9JIEMEHT, TPOCTOE BEIIECTBO, CJOKHOE BEHIECTBO, CMech (OIHOpOIHAS U
HEOJHOPOJ/IHASI), BAJIEHTHOCTb, OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYyJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast JI0JIsI XUMHUYECKOTO 2JIEMEHTa
B COCAMHEHWM, MOJSIPHBII  00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
AJIEKTPOOTPHUIIATETFHOCTD, CTETICHh OKUCIICHUS, XUMHYECKash PEaKIns, KIacCu(PUKaIIHs
peaklMii: peakliui COeIMHEHMS], PEaKLIUU PA3JI0KEHUS, PEAKIIUN 3aMEIICHUSs], PEaKIUU
00MeHa, 2K30- U YHJIOTEPMHUUECKHE PEAKIINH, TETUIOBOU P HEKT peakiuu, sIpo aToma,
DIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOWTallb, pajuyC aromMa, XUMHUYECKas CBS3b,

/

O

TTOIBIPHAT W HCTTOJBIPHA KOBZTHTH&SI CBSI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHWOH,
JOKYMERTINOATTMESAHOI BellecTha (IPOLEHTHAS KOHIIEHTPAIUSA) B PACTBOPE;

SHEKTP%%Q%W%QMOCBHSL OCHOBHBIX XHUMHUYECKUX TOHSITHH U IMPUMCHSATb 3TU
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® JICNIOJIB30BaTh XMMMYECKYK0 CHMBOJIMKY JUJIsl COCTaBIE€HUS (OPMYJ BEIIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKLUH;

® OIpCaciIATh BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCIUHCHUAX, CTCIICHb
OKHCIICHHMsI 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, NPUHAIEKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

® pacCKpeIBaTh CMBICIT HepI/IOI[I/I‘IeCKOFO 3aK0OHa I[ . MeHz[eJIeeBa: JACMOHCTPUPOBATDH
INOHHMMAHUC HepHOﬂquCKOﬁ 3aBHCUMOCTH CBOMCTB XMMHYECKHMX D3JIEMEHTOB OT HX
IIOJIOXKCHHUSA B HepnonnquKoﬁ CUCTCMC, 3aKOHOB COXpPaHCHUA MaCChl BCIICCTB,
IMOCTOAHCTBA COCTAaBad, aTOMHO-MOJICKYJIIPHOI'O YYCHUSA, 3aKOHA ABOI‘aI[pO;

® OmuChIBaTh M XapakTepus3oBaTh TabmuuHyio (opmy Ilepuoanueckoit cucTembl
XUMUYECKUX BJIEMEHTOB: Pa3juyarTh MOHATHS «TJaBHas moAarpynmna (A-rpymma)» u
«moboynas mnoarpynna (b-rpymma)», maneie U OONbIIME TEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTOphle MMetoTcsi B Tabimue «llepuonnyeckas cucremMa XUMHYECKHX
snemeHnToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, OO0Illee YHUCIO JJIEKTPOHOB U
pacnpeieieHue X MO JIEKTPOHHBIM CIIO0SIM);

® KiaccU(pUIMPOBATh XUMUYECKUE AIIEMEHTHI, HEOPraHMYECKHe BEIIEeCTBA, XMMHUECKHE
peakiuu (10 YMCIy W COCTaBy y4YaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TETUIOBOMY

sddexry);

® XapaKTCpUu30BaATh (OHI/ICBIBaTL) 06H_II/Ie XHMHYECKHE CBOMCTBA BCHICCTB pPa3JIMYHBbIX
KJIaCCOB, MOATBCPIKAAA OIIMCaHHC npumMepamMmu MOJICKYJISIPHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

® IIPOTHO3UPOBATH CBOICTBA BEIISCTB B 3aBHCHUMOCTH OT HMX KadueCTBEHHOI'O cocCTana,
BO3MOKXHOCTHU MTPOTCKAHUA XUMHWYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

® BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 1Mo (popMyiie COeTUHEHNs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUu;

® [IPUMEHSITh OCHOBHBIE ONEPAIMU MBICIUTEIBHON AEATEIBHOCTH — AHAJIU3 U CUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3aIUI0, KIACCH(UKAIIMIO, BBISIBICHUE MPUUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISl M3Y4YEHHUs CBOMCTB BEIIECTB M XUMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOIbI TTO3HAHMSI — HAOMIOICHHE, U3MEPEHHEe, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICJICHHBIN);

® cCieIoBaTh IMpaBWIaM IIOJb30BAaHUS XUMHYECKOW TMOCYI0M U J1abopaTopHBIM
00OpyJIOBaHUEM, a TaKXe MpaBUiIaM OOpallleHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU 10 BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U
COOMpaHUIO Ta3000pa3HbIX BeIIECTB (BOAOpPOJAa W KHCIOpOJa), IMPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MAacCCOBOM J0JIEN pacTBOPEHHOTO BEIIECTBA, TIIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIETIOUEN U
KHCJIOT C TIOMOIIIbIO MHIUKATOPOB (JIaKMYC, (peHOIpTaIenH, METUIIOPAHK U JPyTHeE).
K kon1y o0y4yenus B 9 kjacce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

XUMUUYCCKHX TIOHSITHUI: XUMHUYSCKHUU 3JIEMEHT, aTOM,

Q NOKYWAESTY b HATEAT{IOH, aHNOH, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAICHTHOCTD,

anEKTF%PfﬂBW%ﬁ]ﬁ&IBWTB, CTCII¢Hb OKMCJICHUS, XI/IUMI/I‘-IeCfCaSI pCaknus, XUMHUYCCKasI
CBSI3b, TEIUIOBOM A(PPEKT peakirfiv, MOJb, MOJSPHBIA 00BEM, pacTBOP, AJIEKTPOJIHUTHI,
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KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIC PEaAKIIHH,
OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE  PEaKIIuH, OKHUCJIUTEND, BOCCTAHOBHUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, QJJIOTPOINHS, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBajIcHTHasi, HWOHHAS, METAUIMYECKas), KPUCTAUNIMUECKas pemiéTka, KOppo3us
METaJIOB, CIUIaBBl, CKOPOCTb XUMHUYECKON peaklUH, MPeAesIbHO JIOMyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATUH M NPUMEHSATH 3TU
IIOHATUS IIPU ONMCAHUM BEILECTB U UX MIPEBPALCHUMN;

UCIIOJIb30BaTh XHMHYECKYK) CHMBOJHUKY [UISI COCTaBJICHHS (OpPMyYN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

ONPEACNATh BAJICHTHOCTb M CTENEHb OKUCIECHHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUAX PA3JIMYHOIO0 COCTaBa, IPUHAJIEKHOCTH BELIECTB K ONPEACIEHHOMY
KJIACCy COCIMHEHUH 1o GopmyiaM, BUJ XUMUYCCKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METAJIJIMYeCKasl) B HEOPraHMYECKHX COCAMHEHUSX, 3aps/l HOHA MO XUMHYECKOH
dbopmyre, xapakTep Cpellbl B BOJHBIX PAaCTBOpPaxX HEOPraHUYECKUX COCIWHEHUM, THUII
KPUCTAJUTMYECKON pEelIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbica [lepuoanyeckoro 3akona JI. . MenzaeneeBa u AeMOHCTPUPOBATH
€ro NMOHMMAaHME: ONHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CHUCTEMBbl XMMMYECKHX HJIEMEHTOB: pa3uyaTh MOHATH «TJaBHas mnoxarpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele U OGoibLIME MEPUOJIBI,
COOTHOCHUTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPUOAMUYECKON TabIUIIE, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjpa,
o0111ee 4nciIo 3JIEKTPOHOB U paclpesielieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB DJEMEHTOB W WX COCJAMHEHHUI B
Ipejienax MaJbIX IEPUOJO0B U INIABHBIX MOArPYII € YYETOM CTPOEHUS UX aTOMOB;

KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKHe BELIeCTBa, XMMUYECKHE
peakuuu (IO YUCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEN OKUCIIEHNS XUMUUYECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME W CHEHU(PUYECKHE XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXK/Iasl ONUCAHNE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIU;

COCTaBJIAITh YPABHEHHUS JICKTPOJIUTHUYECKON TUCCOLMUAIMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKInii HOHHOTO OOMEeHa, YpaBHEHUS PEaKIIHii,
MNOATBCPKAAOMIUX  CYHIECTBOBAHUEC TE€HETHYECKOH CBS3U MCXKIAY BCHICCTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbeiBaTh CYHIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ mocpecACTBOM
COCTaBJICHHS 3JICKTPOHHOT'O OanaHca dTUX peaxunﬁ;

MMPOTrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUS, BO3SMOKHOCTU
MMPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B PA3JIMYHEBIX YCIIOBUAX,

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON pEaKIUu;

BaHMsI XMUMHMYECKOW TIOCYyIOoW U J1abOpaTOpHBIM

ﬂOngﬁ}fuﬁ@ﬂ%Aﬂ* TaKXE IIpagujia O6paHIeHI/I5[ C BCIIECTBaAaMMU B COOTBETCTBUU C
3N EKTP%ﬂq m OJIHCHHIO J1a60paToprlx XUMHUYCCKUX ONBITOB I10 MOJIYYCHHUIO U

coOMpaHuIo Ta3000pa3HBIX BEIISCTB (AMMHAKA M YTJIEKHUCIIOTO rasa);




® [POBOJUTH PEAKIWH, MMOJATBEPKIAIONINE KAUeCTBEHHBIH COCTaB Pa3IMYHBIX BEIICCTB:
pacrio3HaBaTh OMNBITHBIM MYTEM XJIOpUI-, OpoMHI-, MOAHMI-, KapOoHar-, docdar-,
CHJIMKaT-, cyib(daT-, THIPOKCUI-HOHBI, KATHOHBI AMMOHUS W HOHBI H3yYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIraHUYECKHIX BEIICCTB;

® [PUMEHITh OCHOBHBIE OMNEPALMU MBICIUTEIBHON AEATEIbHOCTH — AHAJIU3 U CUHTES,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTH3aIlMi0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYECHHUS CBOMCTB BELIECTB M XMMHUYECKHX PEAKLHM, €CTECTBEHHO-
Hay4HbBIEC METO/IbI TO3HAHUSI — HAOII0ICHUE, U3MEPEHHE, MOICIMPOBAHUE, SKCTICPUMEHT
(peasIbHBIN U MBICJIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC (TEOPUS)

Ne HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMel KonnyecTBo yacos
/T Bcero Kontposnbnsie
paboThI

Pasznea 1. IlepBonayajibHbIe XMMUYECKHE TOHATHS

1.1 | Xumusa — BaxkHasi 001aCTh €CTECTBO3HAHUS U 1

MIPAKTUYECKON NEATEIbHOCTH YEI0BEKa

1.2 | BemecTBa 1 XuMU4ECKHE peakluu 8 1
Uroro no pazpeny 9 1

Pasznea 2. [lepuoguyeckuii 3axon u [lepruoauyeckas cucreMa XuMHYEeCKHX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMOB. XUMHYeCKasi CBA3b.

3.1 | I[lepuonuueckuii 3akoH u [lepmoanyeckas cucrema 4

xumuueckux semeHToB J. . Menaeneesa. CtpoeHue

aroMa
3.2 | Xumnueckas CBA3b. 4 1
Wroro no pazneny 8 1

Pa3znen 2. BaxHeiilme npeacTaBUTe Il HEOPraHUYeCKUX BelecTB. OKUCIUTENbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

3.1 | Bozayx. Kucnopogn. [Tonsitue 06 okcumax 2
3.2 | Bopopon. [lonsiTue 0 KUCIOTAX U COJAX 2
3.3 | Boga. PactBopsl. [loHsiTHEe 06 OCHOBaHUSIX 2
3.4 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COETMHEHNN 4 1
3.5 | OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI 2
Wroro no pazneny 15 1
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC (ITPAKTHKA)

Ne HanmMeHnoBaHue pa3iesioB U TEM IPOrPaAMMBbI KonunuecTBo yacoB
/i Bcero [IpakTuueckue
paboThI

Pasjen 1. IlepBoHayaibHble XUMHYECKHE IOHATHS

1.1 | Xumusg — BakHast 001aCTh €CTECTBO3HAHUS U 2 2

MPaKTUYECKOU JNESATEIbHOCTH YEJIOBEKa

1.2 | BemecTBa 1 XMUMHUYECKUE PEAKIIMU 4 4
Wroro no paszneny 6 6

Pasznen 2. [lepuoauyeckuii 3axon u [leprnoauveckas cucreMa XuMHYeCKHX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoenne aToMOB. XUMHYeCKasi CBA3b.

3.1 | Ilepuoanueckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux saeMenToB . . MenaeneeBa. CtpoeHue 4 4
aToMa
3.2 | Xumnueckas CBS3b. o) )
Hroro no pazneny 6 6

Pa3znen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYeCKUX BelecTB. OKUCIUTENbHO-
BOCCTAHOBHMTEJIbHbIE PeaKIIUN

3.1 | Bo3ayx. Kucnopoa. [lonstue 06 okcugax 1 1

3.2 | Bonopoa. [ToHsiTuEe 0 KUCIIOTax U COMSAX 3 3

3.3 | Bona. PactBopsl. [TonsiTue 06 ocHOBaHUSAX 3 3

3.4 | OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COECINHEHUI 10 10
3.5 | OKucAUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINU 3 3

Hroro no pazaeny 20 20
Pe3epBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 32

/
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TEMATHYECKOE INTAHUPOBAHME 9 KJIACC (TEOPHUS)
KoJsmuecTBo yacos

HaumeHoBaHue pa3iesioB U TeM

Ne i/
MPOrPaMMbI Bcero
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 3
OCHOBHBIX pa3/iesioB Kypca 8 kiacca
12 OCHOBHUBIG 3aKOHOMEPHOCTH XUMUYECKUX 3
peaxkuuit
13 DNEKTPOIUTHYECKAS TUCCOLUAITHS. 5
XUMHYECKUE peakllui B pacTBOpax
Hroro no pazneny 11

Pa3gea 2. Hemerauibl M HX COeTUHEHU A

O6ma51 XapaKTCPHUCTUKA XUMHUUCCKUX

21 snemeHToB VIIA-rpynmnsl. ["anorenst
OO0mias XxapakTepuCcTUKa XUMHUUECKUX

2.2 anemeHToB VIA-rpynmsl. Cepa u eé
COEIMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX

2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux

COCOAUMHCHUA

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
24 anemMeHToB IVA-rpynmnsl. Yrioepon u
KPEeMHHUH, U UX COCMHEHUS

Hroro no pazneny

2

15

Pazgen 3. MeTaJsIbI M BX COeTHHEHUS

3.1 OO01re cBOMCTBAa METAIIOB

3.2 BakHelilme MeTasuibl ¥ UX COCAUHEHUs
Hroro o pazneny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

- \
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1
34

KonTpoabubie
padoThI




TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC (ITPAKTHKA)

No n/m HaumeHoBaHue pa3iesioB U TeM KouuuecTBo yacos
MpOrpaMmMbl IIpakTn4yeckn
Bcero
e padoThbI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHME U YIITyOJICHHE 3HAHUT | 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 3 3
peakuui
13 DNEeKTPOIUTHYECKAS AUCCOLIUALIMS. 4 4
XUMHUYECKUE PEAaKIIMK B pacTBOpax
Hroro no pazneny 8 8
Paznea 2. HemeTasibl M MX coeIMHEHHS
71 OO11ast xapaKTepUCTHKa XUMUYECKHX 3 3
aneMeHToB VIIA-rpynnsl. ["anorenst
OO01as xapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 4 4

COCMHEHUS
OO01as xapakTepruCcTHKa XUMUYECKUX

2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 5 5
WX COEJMHEHUS
OO6mrast XxapakTeprucTUKa XUMUYECKHUX

24 anemeHToB [VA-rpynmnsl. Yriaepoa u 6 6
KpEMHUH, U UX COEAMHEHUS

Hroro no paszneny 18 18

Pasznen 3. Mera/sibl 1 UX COeINHEHH S
OO01mmue cBolicTBa METAJUIOB. Baxkueiimme

3.1 5 5
METaJUTbl U UX COCTUHEHUS
Hroro no pazneny 5 S
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u Mmareprainsl B )KM3HU 4EJIOBEKA 1 1
Hroro no pazneny 1 1
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 34 3
[MPOI'PAMME
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MMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOMN ITPOT'PAMMBI

8 KVIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

2.1

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHWYCCKUC ITOHATHA

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMUYECKHUM 3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMEChH
(oHOpPOHAS M HEOHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHASI U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca,
MaccoBas 10JIsI XMMUUYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJIIPHBIN 00BEM,
XUMHUYECKas peakius, Kiaccuukaius peakinuii: peakiiui COeTMHCHNUS,
PEaKIU Pa3JIOKECHUS, PEAKIINH 3aMEIICHUS, peakiiuu 00MeHa, 3K30- H
IHIOTEPMHUUYECKUE PEAKIINH, TETUIOBOH (D PEKT peakiuu, pacTBop,
MaccoBasi 10Jis BeulecTBa (MPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE

HIUTIOCTPUPOBATH B3AMOCBA3b OCHOBHBIX XUMHUYCCKUX TTOHATHH U
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHHﬁ

UCIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POpMyIT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

PacCKpbIBATb CMBICII 3aKOHOB COXPAaHCHHA MACChI BEIIECCTB, [TIOCTOAHCTBA
CoCTaBa, aTOMHO-MOJICKYJISIPDHOT'O YYCHUS, 3aKOHA ABOFaI[pO

ONpeaACIAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCINHCHUAX

KJIAaCCU(UIUPOBATh XUMUYECKUE PEAKIIUU (IO YUCIY U COCTaBY
YUYacCTBYIOUIMX B peaKkIUH BELIECTB, 110 TEII0BOMY 3(deKrTy)

BBIUUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbI BEIIECTB

BBIYHCIISITH MAaCCOBYIO JIOJTIO XUMUYECKOTO AJIEMEeHTa 1o (hopmyrie
COEIMHEHMUS,

BBIYUCIIATE MaCCOBYIO OO BCIICCTBA B paCTBOPE

IPUMEHATh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIIOICHNE,
U3MepeHHe, MOIETUPOBaHNE, SKCIIEPUMEHT (peasibHbIN U MBICTICHHBIN)

ITo Teme: «BaxxHeiiire npeaCcTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TTOHATHI: OKCHJI, KUCIIOTA,
OCHOBAaHME, COJIb
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2.3 KJIacCU(UITMPOBATh HEOPTAHNYECKUE BEIIECTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOWCTBA BELIECTB
24 Pa3IMYHBIX KJIACCOB, OATBEPIKAAs OIMCAHUE IPUMEPAMU MOJIEKYIIAPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLUN

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUE€CTBEHHOTO
2.5 COCTaBa, BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKUX ITPEBPALLICHUI B
Pa3IUYHBIX YCIOBHAX

CJIeI0BaTh MpaBUiIaM MOJIb30BAHMS XUMUYECKON OCYA0H 1
1abopaTOPHEIM 000PYIOBAaHUEM, A TAKXKE MPaBUIIAM OOpAIICHHUS C
BEIICCTBAMH B COOTBETCTBHUU C MHCTPYKITUSIMU TI0 BHITIOJTHCHHIO
71a00PATOPHBIX XUMHYECKHUX OIBITOB IO IMOJYYCHHUIO U COOUPAHUIO

2.6 ra3000pa3HbBIX BEIIECTB (BOJOPOIa U KUCIOPOa), TPUTOTOBICHHIO
pPacTBOPOB € OMPEAETEHHON MaCCOBOM J0JIEN paCTBOPEHHOIO BELIECTBA,
TUTAHUPOBATh U TPOBOAUTH XUMHYECKHUE YKCIIEPHUMEHTHI 110
pacro3HaBaHMUIO PACTBOPOB IIENIOUEH U KUCIOT C TOMOIIBIO WHAUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHK U IPYTUE)

2.7 MPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKOM PeaKkIuu

ITo teme: «Ilepuonnyeckuii 3akoH u [lepuoauueckas cucrema
3 xuMuueckux anemeHToB . . MenneneeBa. CTpoeHne aTOMOB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM

PacKpBIBaTh CMBICII OCHOBHBIX XMMUYECKHX MOHATUH]: SAPO aToMa,
AJIEKTPOHHBIN CIION aToMa, aTOMHast OpOHTalb, PaUyC aToMa,

3.1 XMMUYECKas CBA3b, MOJISPHAs U HEMOJISIpHAst KOBAJIEHTHAs! CBA3b,
AIIEKTPOOTPHIIATENIEHOCTh, HOHHAS CBS3b, HOH, KATHOH, aHUOH, CTETICHb
OKHCIICHUS

32 KJIAaCCU(UIUPOBATH XUMUYECKUE DIIEMEHTBI

OIUCHIBATH U XapaKTepHU30BaTh TabIuuHyto popmy Ileproanueckoit
CHCTEMBI XMMUYECKHX 3JIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpynna)» u «rodounas noarpynna (brpymnmna)», «mansie» u
«0oJBIINEY TTIEPUOJIbI

33

packpsbiBaTh cMbIci [Iepuoanueckoro 3akona /[.1. Menneneesa:
34 JEMOHCTPUPOBATH IIOHUMAHUE NIEPUOJAUIECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJ0KeHUs B [leproanueckoi cucreme

COOTHOCHUTH 0003HAUEHHSI, KOTOpbIe UMEIOTCs B Tabmuie «Ileproandeckas
cucTeMa XuMHuueckux eMeHToB J[.J. MeHeneeBay ¢ YUCIIOBBIMU
3.5 XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XMMHUYECKUX JICMEHTOB (COCTaB U
3apsiz sjapa, 00IIee YHCII0 JIEKTPOHOB U PACTIPE/ICIICHUE UX 110
4 AIICKTPOHHBIM CJIOSIM)

0 JOKYMEHT NOAMUCAH

SAFKTPOHHOW NOMIRACHHD CTENEHb OKUCIIEHHS JIEMEHTOB B OMHAPHBIX COEAMHEHUIX
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ONpeNeNsATh BUJI XUMUYECKOMN CBsI3U (KOBAJICHTHAs! U HIOHHAS) B

3.7
HEOPraHUYECKNX COCANHEHUSAX
9 KJIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM

NpoBepPsAeMoro v
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

pe3yjabTara

| ITo Teme: «BemecTBo U XUMHUYECKask PEAKLIUS
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATUH: PacTBoOp,
3JEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs AUCCOLIMALIMS,
peaKkiuyu HOHHOTO OOMeHa, KaTaau3aTop, XUMUYECKOe PaBHOBECHE,
o0OpaTtuMble 1 HEOOpaTUMbIE PEaAKIIHH,

1.1 OKHCIIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIIUTED,
BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIIEHUE, aJNIOTPOIIHS,
amM(bOTepHOCTh, XMMHUYECKas CBSA3b (KOBAJICHTHASI, MOHHAS,
MeTaJlJIn4ecKasi), KpUCTaJUIMUecKasl peléTKa, CIu1aBbl, CKOPOCTh
XUMHUYECKON peaKuu

12 WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI U

' MIPUMEHSTH 3TU MOHATHUS IPU OMMCAHUU BEUIECTB U UX MpPEBpalleHui
COCTaBJIATh YPaBHEHUS JIEKTPOJIUTHUECKON TUCCOLMALIMU KUCIIOT,

1.3 LIEJI0YEHN U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPAaBHEHUS PEaKIUi
HMOHHOr0 0OMeHa

14 PacKpbIBaTh CYIIHOCTb OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN

' MIOCPEICTBOM COCTaBIJIEHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakluit

1.5 IIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON pEaKuu

) ITo Temam: «HeMeTamnsl 1 UX cOeqUHEHUS» N «MeTaisl 1 uX
COEIMHEHUS»

XapaKkTepU30BaTh (OMHUCHIBATH) OOIIHNE U CTIEITU(UISCKAE XUMUUIECKUE

21 CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPK/Ias OMHCAHNE

' MpUMepaMu MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKINM
29 COCTaBJIATh YPaBHEHUS peaKlIUi, TOATBEPKIAIOIINX CYIIECTBOBAHHE
’ TEHETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JINYHBIX KJIACCOB
IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS,
2.3 BO3MO>XHOCTH MPOTEKaHUS XUMHUYECKUX MTPEBPALIEHUH B pa3IU4HbIX
e YCITOBITIX ™~
OOKYMEHT NOANMUCAH . .
3 5 I%KTPOHHOVI NOYFRIRBE TS PABUIIAM [ONIb30BAHUS XMMUIECKO OCY 0 1
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na601%aT00szHHM o0opyZI0BaHUEM, a TaK)Ke MpaBUJIaM 0OpaIleHus ¢
E
BCLICCTBAMH B COOTBETCTBUH C HHCTPYKIHSMH I10 BBITIOTHEHUIO




71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYSHUIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOro ra3a)

MIPOBOJIUTH PEAKIIMH, TIOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUAI-, OpOMUTI,

2.5 nonua, kKapooHart, pocdar, cunukar, cyabpar, THIPOKCHANOHbI, KATHOHBI
aMMOHMSI, MOHBI H3Y4YEHHBIX METAJJIOB, IPUCYTCTBYIOIIHE B BOJTHBIX
pacTBOpax HEOPraHWYECKUX BEIECTB

3 [To Teme: «XuMus U OKpyXkarouas cpeaa»

31 pacKpbIBaTh CMBICII OCHOBHBIX XxuMuueckux nonsatuii: I1/IK Bemecrsa;
KOppO3Usl METaJNIOB
MIPUMEHATH OCHOBHBIE OIEpallii MBICIIUTEIILHON JAESITEIbHOCTU — aHAIU3
Y CHUHTE3, CpaBHEHHUE, 000011IeHre, CHCTeMaTH3allUIO, BbISIBICHHE

32 MPUYUHHO-CIICACTBEHHBIX CBSI3€M — JJIsl U3yYEHHUs CBOWCTB BEIIECTB U

' XUMUYECKUX PEaKIUi; €CTECTBEHHOHAYYHbIC METO/IbI IO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (pEabHBIA 1
MBICJICHHBIN )
4 N
OOKYMEHT NoANMUCAH
SNIEKTPOHHOM NMNOANUNCBIO
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon IIpoBepsieMblii 3J1IEMEHT COJEePKAHUS
1 [IepBoHayanbHbIE XUMUYECKHE TOHSATHS
[Tpenmer xumun. Ponb XxumMuu B )KM3HM 4eloBeka. XUMHS B CUCTEME HayK.
1.1 Tena u BemecTtBa. @U3NUYECKHE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE

BCIICCTB

P [TonsiTre 0 MeTofax nmo3HaHus B XUMHUH. YucTble BelecTBa U cMecu. CriocoObl
paszaeneHus cMecen

13 ATOMBI U MOJICKYJIBI. Xumunueckue dJeMeHThl. CHMBOJIBI XHMUYECKHX
OJICMCHTOB. HpOCTLIe X CJI0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]IﬂpHOC YUYCHUC

Xumnueckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX IIEMEHTOB. 3aKOH
14 IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTeNnbHAas  aTOMHas — Macca.
OtHocuTenbHass MOJEKyJIsApHas Macca. MaccoBass A0Jd  XUMHYECKOrO

9JICMCHTA B COCAMHCHUH

KonnuectBo Bemectsa. Monbs. MonsipHas macca. B3auMocBsA3b KOJIMYECTBa,
1.5 Macchl M YHUCIIa CTPYKTYpPHBIX €IMHHUI[ BemlecTBa. Pacuérel mo ¢dopmynam

XUMHYECKHUX COCINHECHUM

dusnyecknue U XMMUUECKUE SABICHUS. XUMUYECKash PEaKMsl U €€ MPU3HAKH.
L6 3aKOH  COXpaHEHHMs  MacChl  BEIIECTB.  XHUMHUYECKHE  YypaBHEHHS.
Knaccugpukanuss  XUMHYECKMX  peakuMid  (COCIUHEHUs,  Pa3JIOKEHHs,

3aMelIeHus, 0OMeHa)

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOM IOCYIOH, C
MpaBUJIaMy pabOTHI B TabOpaTopuu ¥ mpuéMaMu o0patieHus ¢ 1abopaTopHbIM
obopynoBaHWeM, HW3Y4YCHHE W OINHUCaHue (U3MYECKUX CBOMCTB 00pa3lioB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (usnueckux (TUIaBIEHUE BOCKa,
TasiHHE JIbJIa, PACTHPAHHE caxapa B CTYNKE, KUTICHUE U KOHJEHCAIIUS BOJIbI) U
XUMHUYECKUX (TOpeHHE CBEuYH, MPOKATMBaHWE MEIHOW MPOBOJIOKH,
1.7 B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHWM, HAOJIOJIEHWEe W OIHCaHUe
MPU3HAKOB TMPOTEKAaHMUsI XUMHUYECKUX peakiuil (pa3nokeHwe caxapa,
B3aUMOJICICTBHE CEPHOM KHUCIOTBI C XJIOPUIAOM Oapusi, pas3JIokKEHHE

ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOICHCTBHE JKeTie3a C paCTBOPOM

- cormeAH; HIYHEHHE CIoCco00B pa3ieJICHUs CMeCeH (C TOMOIILI0 MarHUTAa,

0 OOKYMEHT Iy EupGAdrie, Beimapupanue, TUCTUILIIALMSA, XpoMaTorpadus), MpoBeAeHNE

3NEKTPOHHOM no&nwcuo .
OYUCTKH l'IOBapeHHOI/I COJIH, Ha6J'IIO,£[eHI/Ie U OIIHNCAHUC peByJ'IBTaTOB
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2.1

2.2

2.3

24

2.5

2.6

2.7

2.8

2.9

MIPOBEJICHUS OIbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MacChl, CO3JaHIE

MoOJIeTIeN MOJIEKYJI (ILIAapOCTEPIKHEBBIX)
Baxneliue npencraBuTeNM HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 35ieMEHT U MPOCTOE
BelecTBo. HaxoxaeHue kuciopoaa B Npupoje, PU3nYeckue U XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Okcunpl. Ilpumenenue kucinopona. CrnocoObl
MOJIyYeHHUs1 KHUCIopoja B Jab0opaTopuu W MPOMBILUIEHHOCTH. KpyroBopot

KUCIIOpo/a B mpupoe. O30H — alIoTponHas MoAU(GUKALHU KACIOPOoIa

TennoBoil 3¢ ¢deKkT XUMHUECKOW peaklnu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M DHJOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE

BO3JlyXa, YCHJICHHE MMAPHUKOBOTO 3 PEKTa, pa3pylICHUE 030HOBOTO CIIOS

Bomopox — aneMeHT 1 ipoctoe BemecTBo. HaxoskaeHue Boopoia B IpUpo/Ie,
du3nveckue U XUMHYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOIYYCHHUS.

Kucnots! u conun
Monsipablii 00BEM ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSIM

dusnyeckne CBOHCTBA BOABL. Boma Kkak pacTBopuTenb. PacTBOpHI.
HacpimeHHble 1 HeHACHIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIIECTB B BOJIE.
MaccoBass 7o7s BemiecTBa B pacTBope. XHMHUYECKHE CBOWCTBAa BOJBIL.
OcHoBanwus. Pois pacTBOPOB B NMPHUPOJE M B KU3HU 4elloBeka. KpyroBopot
BOABI B TMpHUpOAE. 3arps3HeHHe NPHUPOAHBIX BoA. OXxpaHa W OYHCTKA
MIPUPOJTHBIX BOJI

Knaccudukanuss neoprannyeckux coeauHeHuid. Oxcuapl. Knaccudukarus
OKCHJIOB: colieoOpa3yomue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHBIE) W
HeconeoOpa3yrome. Homenknatypa okcunoB. Ousnyeckiue U XUMHYECKHE

CBOIMCTBA OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJIO0B

OcHoBanms. Knaccudukanuss ocHOBaHWH: MENOYM H  HEPACTBOPUMEIE
ocHoBaHMs. Homenknarypa ocHoBaHH. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
ocHoBaHui. [Toiryyenre ocHOBaHMM

Kucnotsl. Knaccupukauus kucnor. Homenkiarypa xucinor. ®usznueckue u
XUMHUYECKHE cBoMcTBa KHUCIOT. Psan aktuBHoctn mertayuioB H.H. bekerosa.
[Tomyyenue kucnot

Comu. Homenkiarypa coseil. uznueckne U XMMHYECKHUE CBOMCTBA COJIEH.

Ilonydyenue conen

/
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OORMRNEHT GAFTAESSHAs CBI3b MEKLy KIaCCaMU HEOPTaHUYECKHX COCAMHCHHIT
ONEKTPOHHOMHQAEHO SKCHEPUMEHT: KAueCTBEHHOE ONpEIeNICHHE COAEpKaHUsS

POIBFY Bosnyxe, fonyuenne, cobupanue, pacro3HaBaHUE W H3ydCHHE




3.1

3.2

33

CBOICTB KUCJIOPOAa, HA0JI0IeHNE B3aUMOICHCTBUS BELIECTB C KUCIOPOAOM U
YCJIOBUSI BOSHUKHOBEHUS U IPEKpaLIeHUs] ropeHus (Iokapa), 03HaKOMJICHUE
¢ oOpa3uamMu OKCHUIOB M ONMHUCAaHHE HMX CBOWCTB, MOJy4eHHUE, COOMpaHue,
pacrno3HaBaHME M U3YYE€HHE CBOWCTB BOJOpOJa (FOPEHHE), B3aUMOJCHCTBUE
BOJIOpOJa  C okcuaoM  meau(Il) (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIO/IEHUE OOpa3IoB BEIIECTB KOJIMYECTBOM | MOIb,
UCCIIEIOBAaHUE OCOOEHHOCTEM  PACTBOPEHHUS BEUIECTB C  pa3jIM4HOI
pPacTBOPUMOCTBIO, MPHUTOTOBIECHHUE PACTBOPOB C OMNPEACIEHHON MacCOBOU
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCICTBHE BOABI C MeTaJlaMU
(HaTpueM U KajblMeM) (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB),
ompefieNieHue PacTBOPOB KHUCIOT M MIEJIOYEl C TMOMOILNBI0 HHJUKATOPOB,
UCCIIEIOBaHNE O0pa3ll0B HEOPraHMYECKHX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAONIO/ICHNE W3MEHEHHUs OKpPAaCKU HHIUMKATOPOB B PACTBOPAX KHUCIOT U
nienouel, u3yuenue Biaumozeicteust okcuna meau(ll) ¢ pactBopom cepHoit
KHUCTIOTBI, KHCIOT C METalUlaMH, pPEaKIUil HeWTpalu3aluu, MOoJy4yeHUue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOTO MeTajja JpYruM U3
pacTBopa COJIM, pelieHHe SKCIIEPUMEHTAIbHBIX 33/1a4 1Mo TeMe «Baxuelue

KJIaCChl HECOPTaHNYCCKUX COGI[I/IHCHI/II\/'I»

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMOB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUN

[lepBble MONBITKM KiIacCHU(PUKAIMM XUMHUYECKUX 3JieMeHTOoB. lloHsATue o
IpyInax CXOIHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMETbHBIE METaJlIbI,
raJIOT€Hbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aMdoTepHbIe

OKCHU bl U THAPOKCHUIBI

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XMMHYECKHUX SJIEMEHTOB
AWM. MengeneeBa. KoporkonepuonHas M ATUHHONEpUoIHas (HOPMBI
[Tepuoanueckoit cucrtembl xuMmuueckux osnemMeHtoB J[.M. Menneneesa.
Ilepuoasl u rpymnmnbl. U3NYECKUI CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB
nepuoja U rpymibl AJIEMEHTa

Crpoenue aromoB. CoctaB aroMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHne

SJICKTPOHHBIX 000JI04eK aTOMOB MEPBLIX 20 XUMHYECKHX DJICMCHTOB

ITepnonnueckoit cucremsl .M. MenneneeBa. XapakTepuCTHKAa XUMUYECKOTO

/
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ANEMEHTA 110 6TQ TIOTIO')K\CHI/IIO B [lepuonnueckont cucreme /.M. Menneneesa

AOKYMEHT IBagflidéghoctn usmelieHus pajaumyca aTOMOB XMMHHYECKHX 3JIEMEHTOB,
ANEKFPOHHOM NOANMChIO

METdIIMYECKNX W HEMETAUIMUYECKHUX CBOMCTB IIO rpymnmnamM #“ I€puoJaaM.




3.5

3.6

3.7

9 KVIACC

Kona

1.1

1.2

1.3

3nauenue [lepuoanyeckoro 3akona u [leproanueckoi CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W npakTuku. .M. MeHnneneeB — y4€Hbli U

rpaxxiaHuH

Xumuyeckasi cBs3b. KoBanenTHas (mosisipHass W HEMOJSpHasi) CBS3b.

DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs CBS3b

CrencHb OKHMCJICHUS. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC pCaKkmuu.

Hpoueccm OKHCJICHMS U BOcCTaHOBJICHHA. OKHUCIMTEIN U BOCCTAHOBUTEIIN

XUMHAYeCKUM OKCIICPUMCHT. H3YUCHUC 06pa3u03 BCIICCTB MCTAIJIOB H
HCMCTAJJIOB, B3aHUMOJCHCTBHIE rHApOKCHUaa IIMHKAa C pacTBOpaMu KHCIIOT U
menoqeﬁ, MMPOBEACHUEC OIBITOB, HWJINIFOCTPHUPYIOIUX IMIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENIbHBIX peakluil (ropeHue, peakliuu pas3iokKeHUsl, COeIUHEHUS)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [loBropenue

IIepnonnueckuit 3akoH. llepuoanyeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
J.11. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOJOB, Kalus, KaIbLUA W HX
COCIMHEHUI B COOTBETCTBUH C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckon

CUCTCMC U CTPOCHUCM UX AaTOMOB

CtpoeHue BeliecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTALTUYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON
peméTkun W BUJA XUMHUYECKOW cBsi3M. Kiaccudukanus um HOMEHKIATypa
HEOPTaHMYECKUX BEUIECTB (MEXIYHApOAHAs W TpUBHANbHAS). XUMHYECKHE
CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPTaHUYECKHUX

COCI[HHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccudukanys XuMu4ecKuxX peakiyii Mo pa3IudHbIM IpU3HaKaM (10 YUCTY
U COCTaBY YYacTBYIOLIMX B PEAKIIMU BEILIECTB, MO TEIUIOBOMY 3P QeKTy, 1o
M3MEHEHHUIO CTeTNeHEeW OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 0 0OpPaTUMOCTH,
[0 YYacTHIO KaTauu3aTopa). OK30- U DHJIOTEPMHUYECKHE pEaKIHH,

TEPMOXUMHNYCCKUEC YPABHCHUA. ITousTue o CKOpPOCTH XHUMHYICCKOM pCaKknumn

[Tonsitre 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusx. [lonstue o

4 1.4

LTOMOICHHEIX 1 ‘"PTE‘ROFGHHLIX pCaKknusx. IToraTne 0 XHUMHUYECKOM

0 OOKYMEHT MadkiaptCAl DakTophl, |BIUSIONIME Ha CKOPOCTh XMMHYECKOM peakuud |
ANEKTPOHHOW, NOAMERID iueckord paBHOBECHS
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OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKUUU,  dBJEKTPOHHBIM  OamaHc
s OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI ¢ HCIOIb30BAaHUEM MeETOoJIa

3JIEKTPOHHOTO OajaHca

Teopust ANEeKTPOIUTUYECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHn3M JUCCOLMALUU BEILECTB C Pa3JIU4YHBIMU BUIAMU
XUMHAYECKOH cBsi3u. CreneHsp auccounanyy. CHUIbHBIE U CIIa0bIe AJIEKTPOJIHUTHL.
1.6 Peakuuu noHHoro oOMeHa. YcioBHs NPOTEKAHUS peakUil HOHHOro oOMeHa,
IIOJIHBIE M COKpalll€éHHbIE MOHHbIE ypaBHEHMs peakiuil. CBOHCTBa KHUCIOT,
OCHOBAaHHMH M coleldl B CBeTE€ MPEACTaBICHUH 00 3IEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHsATHE O THIpONIN3E coneit

XUMHYECKUM OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIAMHU KPUCTAIMYCCKUX
penIéTOK HEOPraHWYEeCKUX BEIIECTB — METAJUIOB M HEMETALIOB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHUJA HATPUs); UCCIEIOBAHUE 3aBUCUMOCTU
CKOPOCTH XHMMHYECKOW pEaKUUH OT BO3JICHCTBHS PAa3IUYHBIX (HaKTOPOB;
UCCIIEIOBAaHHE  3JIEKTPONPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipolecca
- JMCCOLMALMM  KUCIIOT, IIeNoYeil M comeld (BO3MOKHO HCIOJIb30BaHHE
. BUJIEOMATEPHAIIOB); IPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
MIPOTEKaHMs peaKiiii FOHHOro oOMeHa (00pa30BaHue 0Ca/IKa, BhIIETICHUE Ta3a,
o0Opa3oBaHHe BOJIbl); OMNBITOB, WJIIIOCTPUPYIOIUX HMPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUH (TOpEeHHE, PEaKIMU Pa3JIoKEHUs, COeIUHEHHS);

pacCrio3HaBaHUEC HCEOPTaHMYCCKUX BCOICCTB C IMOMOIIBIO KAYCCTBCHHBIX

peaKI_II/Iﬁ Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4
2 HemeTamisl 1 UX coeIMHEHUS

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CTpoeHue U (U3MUECKHUE CBOMCTBA
MPOCTHIX BEHIECTB — TaJOT€HOB. XMMHUUYECKHE CBOMCTBA HAa MPHUMEpPE XJIOpa
2.1 (B3auMoielicTBHE ¢ MeTalllaMi, HEMeTallJIaMH, IIeIo4amMu). XIOPOBOIOPOI.
CongHast KHCJIOTa, XUMHUYECKHE CBOWCTBA, IIOJYyYECHHE, MPUMEHEHHE.
[elictBue xJiopa M XJOPOBOJOPOJA HAa OpPraHM3M 4YeloBeka. BaxHenine

XJIOpUABI U UX HAXOXKIACHUC B IIPUPOAC

O6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS

AaTOMOB, XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOGHI/IC n (bI/ISquCKI/IC CBOMCTBaA

s 22 HPOEThH—BeHees EHCHOPOM U Ccepbl. AJUIOTPOMHBIC MOAUPUKAIIIH

0 OOKYMEHT R@JAIOHEAH1 ceprr. Xunmueckue cBoiicTBa cepbl. CepoBOIOPOJ, CTPOCHHE,

SJ'IEKTPOHHOP&)I'IOPQI'MCI:I-O .
n3 CCKHUC N XHUMHNUYCOKHUC CBOHUCTBA. OKCI/I,Z[I)I cepm KakK Hpe,I[CTaBI/ITeJ'II/I

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




KHCJIOTHBIX OKCHIOB. CepHasi KHCI0Ta, GU3NIECKHE U XUMHUYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENs Kiacca KUCIOT U cnenududeckue). XuMHIECKUe
peaKiyu, JeKaIlue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIY4YeHUs] CepHOU
kucnoThl. [Ipumenenue. Conu cepHOW KMCIOTBI, KaueCTBEHHAs! peakius Ha
cynbdar-uoH. HaxoxeHue cepsl ¥ €€ COSTMHEHUN B IPUpoJie. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIMIEH Cpebl COSTUHEHUSIMU CePhl (KUCIOTHBIC TOMKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHus

OO6mas xapakTepucTuka 3JIeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pPACIpOCTpaHEHHE B
npupoje, pU3nuecKue u XuMuiyeckue ceoiictsa. KpyroBopot a3ora B mpupoze.
AMMuak, ero (¢u3MyecKue M XUMHUYECKHE CBOWCTBA, MOJY4YEHHE U
npuMeHeHnre. Coinu aMMOHHUS, UX (U3MUYECKHME U XHUMHUYECKHE CBOMCTBA,
2.3 npumeHenue. KauectBeHHas peakiysi Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
nojryyeHue, pU3nuecKue U XMMU4ecKkue CBOMCTBa (00II1e Kak IpeaAcTaBUTeNs
KJlacca KHUCIOT M crhenuduueckue). Mcmonb3oBaHWE HHUTPATOB M COJEH
aMMOHMS B KauecTBe MHUHEpAIbHbIX yNOOpeHuil. XuMHUecKoe 3arps3HeHue
OKpY’KaroIllel Cpe/ibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/U, 3arps3HEHNE

BO3/IyXa, MOYBBI U BOJIOEMOB)

docdop, amnorponHsie MogudpuKamu Gocpopa, GU3NIECKUe U XUMUUECKUE
4 ceorictBa. Oxcun ¢dochopa(V) u docdhopnas kuciora, Gu3HUECKue U
XMMHUYECKHE CBOMCTBa, mosiyueHue. Mcnonb3oBaHue (ocdaToB B KadyecTBe

MUHEPAJIBHBIX yI0OpEHU

OObmas xapakrepucTtuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHMs. YTJIepoJ, alJOTPOIHbIE
MoOIU(UKAINK, PACIPOCTpaHEHWE B TpUpoAe, (QU3NYECKHEe U XUMHUYECKHE
cBoiicTtBa. Ancopbums. KpyroBopot yriepoaa B mpupojae. OKCuibl yriepoa,
ux (u3NYecKue M XMMUYECKHE CBOWCTBA, JACWCTBUE HA >KUBBIE OpPraHU3MBI,
2.5 MOJTyYeHHE W IPUMEHEHHE. DKOJIOTHUECKUE TPOOIEMBI, CB3aHHBIE C OKCHJIOM
yrnepona(IV); rumoresa riao0albHOrO MOTEIJICHUS KIMMAaTa; MapHUKOBBIN
adpdexr. YrompHas kuciota U e€ Ccoilu, UX (PU3NUYECKHE M XUMHUYECKHE
CBOWCTBa, MoJlyueHUe U npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcronp3oBanue kapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIIICHHOCTH H

CEJILCKOM XO3AHCTBE

HPPROH?I‘J?I IEHBIC WOHWI\I/ISI 00 OpraHU4YCCKUX BCHICCTBAX KAK O COCAUHCHUAX

0 ﬂo?}%EHT [YORPWIGAMICTaH, dTaH,| STUICH, alETHICH, JTaHOJN, TJHMUEPHH, YKCYCHas
ANEK

/

HHO%M&%FCOCT&B U | XUMHUYCCKOC CTPOCHHC. ITonsitue 0 OMONIOrHYECKU
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YCIO0BCKa. MaTepI/IaJ'IBHOG CAWHCTBO OPraHUYC€CKUX HW HEOPraHUYCCKUX

COEIUHEHUN

Kpemuuii, ero ¢Qusnueckue H XUMHUYECKHE CBOMCTBA, MOJIy4YCHHE U
npumenenue. CoenuHeHus: KpeMHusi B npupoje. OOuiue mpencraBieHust 00
okcuze kpemMHus(IV) u kpemuueBoit kuciore. CUIMKAThl, UX UCIIOJIB30BAHNE
2.7 B OBITY, MeEIWIIMHE, TMPOMBIIUICHHOCTH. Ba)XHEHIIME CTPOUTEIbHbBIC
MaTepHasbl: KepaMUKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eToH. [Ipobremsl
0€30MMacHOT0 HMCMOJIb30BaHUSI CTPOUTENBHBIX MaTepUAlOB B IMOBCEAHEBHOU

KHU3HHU

XUMHUYECKUH SKCIEPUMEHT: U3y4eHHE 00pa3lloB HEOPraHWYECKHUX BEUIECTB,
CBOMCTB COJITHOM KHUCIIOTBI; IPOBEICHUE KaUECTBEHHBIX PEaKLUi Ha XJIOpUJ-
HMOHBl M HaOJIOJEHHE MPU3HAKOB HMX IPOTEKAHHUS; OMbBITHI, OTpaXKarollue
¢bu3nyecKkre U XMMUYECKHE CBOMCTBA rallor€HOB U UX COSAMHEHU (BO3MOMXKHO
HCIOJIb30BAaHNE BUJEOMATEPHATIOB); O3HAKOMJIEHUE C OOpas3lamMu XJIOpPHA0B
(raloreHu10B); O3HAKOMJIEHHWE C oOpa3uamu cepbl M €€ COECJUHEHUSIMHU
(BO3MOXXHO HCIOJB30BAaHWE BHUJICOMATEPUANIOB); HAOIIOJCHHE IIpolecca
o0yIJIMBaHUs caxapa HoJl IeliCTBUEeM KOHLEHTPUPOBAHHOMN CEPHOM KHCIIOTHI;
M3Y4eHHE XUMUYECKUX CBOMCTB pa30aBIeHHON CEpHON KHUCIIOTHI, IPOBEICHNE
KayeCTBEHHOW peakIuu Ha Cyib(aT-uoH M HaONoJeHHe TNpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3MUECKUMHU CBOMCTBAMU a30Ta, pocdopa u ux
53 coeMHEHUIl (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEpUANIOB), OOpa3laMu
. a30THBIX U (HOoCchHOPHBIX YAOOPEHUH; TTOYyUeHHE, COOMPaHHe, pacliO3HaBaHUE
U W3Y4YECHHE CBOMCTB aMMHAKa; MPOBEACHUE KauE€CTBEHHBIX PEAKLUIl HA MOH
aMMOHHMS U (ochaT-MOH U M3yYEHUE MPU3HAKOB HX MPOTEKAHUS,
B3aMMO/IEHCTBHE KOHLIEHTPUPOBAHHOM a30THON KMCIOTHI C MEJbIO (BO3MOKHO
HCIIOJIb30BaHNE BHUEOMATEpUaAIOB); M3Y4YEHHE MOJIENeH KpUCTATITUMYECKUX
peméTok anMasa, Trpadura, QymIepeHa; O3HAKOMIIEHHE C IPOLECCOM
a71copOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MIPOTHBOra3a; MoJlydeHue, coOMpaHMe, paclo3HaBaHUE U U3ydeHHE CBOWMCTB
YTJIEKUCIOro Ta3a; MpPOBEACHHE KAayeCTBEHHBIX peakuuid Ha KapOoHAT- U
CWJIMKAaT-HOHbl M W3YYEHHE INPU3HAKOB MX HPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHHE 3KCIePUMEHTAIbHbIX

3a11a4 1o TeMe «BakHelIe HeMEeTallIbl M UX COSANHECHU

3 MeTamibl ¥ UX COETUHEHUA

/
0 JOKYMEHT 190@# GANMKTEPUCTUKA [ XMMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBaHUH

SNEKEPOHHOW, (QANKMECHER, 5 [lepupauueckoil cucreme XUMHUYECKUX 3JjieMeHTOB J[.U.
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U MeTaJyIM4ecKas KpHCTaJuIMyecKas pemeéTka. DJIeKTPOXUMHYECKUH psij

HaIpsDKEHUH METaJUIOB

du3nYecKue U XUMHUECKHUE CBOMCTBA MeTauToB. OOIIHe CriocOOBI MOTydeHUs
32 MeTaiioB. [loHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CrutaBsl (CTab, YyryH, JIOPATIOMUHNN, OPOH3a) U UX IPUMEHCHHE

B 6I)ITy " [TPOMBIINIJICHHOCTH

Hlenouynsle MeTaibl: moyiokeHue B [leproauueckoil cucTeMe XUMHYECKHX
aneMeHToB JI.1. MeHzeneeBa; CTpOCHUE UX aTOMOB; HAXO0XIEHUE B MIPUPOJIE.
33 dusnyeckre 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kajus ). OKCHIBI
U TUAPOKCUIBI HaTpusi M Kanus. [[puMeHeHHne MICNOYHBIX METAIOB M UX

COCTUHEHUN

IllenoyHo3eMenbHBIE METAJIbl MarHiii W KalbIUi: IIOJOXKEHHE B
[Iepnonnueckoir cucreme xuMmuueckux a3eMeHtoB JI.MI. Menpeneesa;
34 CTPOCHHE UX aTOMOB; HaxOXXJACHUE B mpupoje. Pu3nyeckue U XUMHUYECKHUE
CBOMCTBA MarHus W Kalbllusa. BakHelmme coeauHeHHs Kaiablids (OKCHI,

TUAPOKCH, colin). JKECTKOCTHh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AsnroMuHME: noJiokeHue B [lepuoandeckor cucteMe XMMAYECKUX 3JIEMEHTOB
Y JI.. MeHnneneeBa; CTpOEHUE aTOMA; HaxoxXAcHUE B nipupojae. Pusnueckue u

XUMUYECKHE CBOWCTBA QJIIOMUHUA. AMQOTEpHBIE CBOICTBA OKCHIA U

THUAPOKCHU A aJIOMUHUSA

Kenezo: nonoxenue B [lepuoanueckoil cucteMe XuMuyeckux 3neMeHToB . 1.
36 MeHeneeBa; CTpOCHHE aToOMa; HaxoXJeHUe B Tpupoae. Dusznueckue u
XUMHYECKHE CBOMCTBa >kene3a. Okcunabl, ruapokcuanl U conu xkeneza(ll) u

xenes3a(lll), ux cocras, cCBOMCTBA U MTOTyYEHUE

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CILJIaBOB,
X (U3NYECKUMHU CBOMCTBAMHU; M3YUYCHHE PE3YyJIbTaTOB KOPPO3UU METAIIOB
(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJblUs W HATPUS C BOAOH (BO3MOXKHO
WCIIOIb30BaHNE BHICOMATEPHAIOB); MCCIEIOBAHUE CBOMCTB JKECTKOW BOJIBI;
3.7 mpolecca TOpPeHHsS Kelle3a B  KHUCIOpojAe (BO3MOXHO HCIIOJb30BAaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMil Ha HOHBI
(Marnus, kanplus, amoMuHus, nuHka, sxkenesa(ll) u sxeneza(Ill), memu(Il);

Ha6J'IIO)IeHI/I€ M OITMCAaHUC MMPOLUECCOB OKpallIMBaHU IIJIAMCHH HOHAMHW HATpPUA,

~ KM W K@IGIIET \(BO3MOXKHO ~ MCIOJIb30BaHME  BUJIEOMATEPHANIOB);

AOKYMEHT 'ﬂ@&@}ﬂﬁ € aM(OTEepHbIX CBOMCTB THJIPOKCHJIA ATIOMHHHUS M THAPOKCHIIA
ANNIEKTPOHHOU NOANMNCLIO
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IMUHKa, pCHICHUC SKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEMC «BaxkHel e MeTalIbI

1 UX COCIUHCHUA)
4 XHMHA ¥ OKpYXKarolas cpeaa

HoBbie maTepuansl 1 TeXHOJOTMHU. BellecTBa 1 Marepualibl B MOBCEAHEBHOMN

JKU3HHU YeloBeKa. XUMUS U 300POBLE. besomacHoe nucIob30BaHNEe BENIECTB U

1 XUMHYECKHUX peaknuii B ObITy. [lepBas momoIms Mpu XUMUYECKUX OXKOTraxX W
OTPaBJICHUSIX
OCHOBBI ~ JKOJIOTMUECKOW  I'PaMOTHOCTH. XHMHMYECKOE  3arpsi3HEHHUE
47 okpyxaroreit cpest [IJIK. Poib Xumun B pelieHHH SKOJIOTHYECKUX TPOOIIEM.
' [IpupoaHble UCTOYHUKU YIIEBOIOPOAOB (Yyroyib, MPUPOAHBIA ra3, HE(Th),
MIPOIYKTHI UX MEPEPaOO0TKH, UX POJIb B OBITY U TIPOMBIIUICHHOCTH
4 XUMUYECKUH IKCIIEPUMEHT: N3ydeHUE 00pa3lloB MaTEPHAIOB (CTEKIIO, CILIABBI
2 METaJJIOB, MOJIMMEPHbIE MaTEpUaIbl)
4 N
0 AOKYMEHT MOAMNUCAH
3NIEKTPOHHOM NOANUCBLIO
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INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kox  IIpoBepsiemMblii 31eMEHT COAEPKAHUS
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. CHMBOJIbI XUMHUYECKHUX 3JIEMEHTOB.
' IIpocTeie U CHOKHBIE BELIECTBA.
13 Xumugeckasi popMyiia. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIeMEHTOB. CTeneHb
’ OKHCJIEHUS
3aK0oH OCTOSIHCTBA cOcTaBa BemecTB. OTHOCUTENbHASI aTOMHAs Macca.
1.4 OTtHocuTenbHast MOJIEKYJIsIpHast Macca. MaccoBas 10151 XUMUYECKOT0 3JIEMEHTA B
COETMHEHUU
15 KonmuecTro BemecTBa. Monb. MoinsipHas macca. MoJsipHBIH 00hEM ra3oB.
' B3auMocBA3b KOIMYECTBa, MACCHI M YHCIIA CTPYKTYPHBIX €IMHHUIL BEILIECTBA
16 ®dusnuecKue U XUMUUECKHUE SIBJICHUS. XUMUUYECKasi peakIius U e€ Mpu3Haku. 3aKOH
' COXpAHEHHUs MACcChl BEUIECTB. XMMHUUECKUE YPaBHEHUS
) Ilepnonnueckuii 3akoH u [lepronnueckas cucteMa XUMUYECKHUX dieMeHToB J[. 1.
MenneneeBa. CTpoeHre aTOMOB
Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema XuMHIECKUX demMeHToB J[. 1.
2.1 MenpneneeBa. [leproasl u rpymnmnbsl. @U3UYECKHI CMBICT TOPSAIKOBOIO HOMEPA,
HOMEPOB MEPHUO/Ia U TPYMIBI JJIIEMEHTA
Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponbl. CTpoeHue
2.2 AIIEKTPOHHBIX 000J0YEK aTOMOB MEPBHIX 20 XUMHUUECKHUX DJIEMEHTOB
ITepnonnueckoit cucrems! .M. Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMUYECKUX IJIEMEHTOB MEPBBIX TPEX
23 MEePUOJIOB, Kallnd, KaJIbLMs (pagruyca aTOMOB, 3JIEKTPOOTPULIATEILHOCTH,
' METATMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M UX COSAMHEHUN B COOTBETCTBHUH C
MOJI0KEHUEM AJIEMEHTOB B [leproinueckoil cucteMe U CTPOEHUEM HX aTOMOB
3 Crpoenue BelecTsa
Xumudeckas cBsa3b. KoBaneHnTHas (ToJisspHast ¥ HETIOJISIPHAST) CBSI3b.
3.1 DIIEKTPOOTPUILIATEITLHOCTh XUMHUECKUX 3J1€EMEHTOB. MloOHHAas cBsA3b. MeTammyeckas
CBSI3b
4 Wbl KPUCTATUITMUCCKIX PEIICKOK (aTOMHAs, MOHHAS, METAIITUYECKAs ),
FIOKYMEEIC IR TAGAKC T BeliecTBR OT THITA KPUCTAIIMYECKOM PEMIETKY ¥ BUIA
SJIEKTPOEUEEIRR KGR O
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Baxwuelimume npeacraBuTeNId HEOPraHUUECKUX BellecTB. Hemeraiuibl u ux

Knaccugukaius 1 HOMEHKIATypa HEOPraHUYECKUX COSAMHEHHI: OKCHIOB
(comeoOpasyromye: OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U HECOJICO0pa3yIOIINeE;
OCHOBaHUH (1ET0YN U HEPACTBOPUMBIE OCHOBAHUS); KUCIIOT
(xucnopoacoaepskalye u OeCKUCIOPOAHBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE);

dusnueckue 1 XUMHUUECKUE CBOMCTBA TPOCTHIX BEIIECTB-HEMETANIOB: BOJIOPO/IA,
XJIOpa, KUCIOpO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

®dusnuecKue 1 XUMHUUECKHE CBOMCTBA MIPOCTHIX BEIIECTB-METAIIOB: JIUTHS, HATPUSI,
KaJIisl, MarHus U KaJIbLMs, aTIOMUHUS, JKelie3a. DIEKTPOXUMUUYECKUM Pl

dusnyeckre 1 XMMHUYECKHE CBOMCTBA BOJOPOOHBIX COGI[I/IHCHI/Iﬁ HEMCTAJJIOB:

®dusnyeckue 1 XUMHIECKUE CBOMCTBA OKCUIOB HeMeTaiutoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). Ilonyuenue

Xumuyeckue cBoricTBa okcuaoB: MetamioB IA—IIIA rpynm, nunka, menu(Il) u

XHMHYECKHE CBOMCTBAa OCHOBAaHUM U an)OTepHLIX THAPOKCHUIOB (Ha ImpumMepe
TUAPOKCUIAOB aJIFOMHUHUA, KEJIC3a, I_II/IHI(a). HonyquI/Ie OCHOBaHUI U aM(I)OTepHBIX

OO01re XMMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHON, CEPOBOAOPOTHOM,
CEpHUCTOI, CepHOii, a30THOMH, pochopHO, KpeMHUEBOH, YrosbHOU. OcoObIe
XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOM M a30THOU KucaoT. [lonyuenne

OO6ue xuMHuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

[Monyuenue, cobupaHue, pacro3HaBaHHE BOJOPOIa, KUCIOPOIa, aMMHaKa,

[Toryuenne amMmmuaka, CepHOM U @30THOM KUCJIOT B IPOMBIIUIEHHOCTH. O01mue

I'eneTmueckas CBI3b MCKIY KilaCcCaMU HEOPTaHUICCKUX COGJII/IHGHI/Iﬁ

Knaccudukanus XuMHUECKUX peaklUii MO pa3IMYHbIM IMPU3HAKaM: 110 YUCITY U

/

-

O

4
coeuHEeHUsl. MeTasibl U UX COeAMHEHUS
4.1
coJiel (CpeTHUX U KHUCIIBIX )
4.2
4.3
HANPSDKEHUN METalIoB
4.4
XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHUAKA
4.5
OKCHJIOB HEMETAJLIOB
4.6
skenesa(ll, III). [Tonmydenne okcuI0B METAIIIOB
4.7
THJIPOKCHIIOB
4.8
KHCJIOT
4.9
4.10
YIIEKUCIIOTO Ta3a B 1abopaTopuu
4.11
CHOCOOBI MOJTYyYEHUS METAJUIOB
4.12
5 XHWMHUYECKUE PeaKUN
51

COCTaBy ydacIByIOIINX B PCAaKNMH BEUIECTB, 110 TeII0BOMY 3 dekry, mo

OOKYMEMTHIDAS MCAddicii OKHCIICHNST XUMHYSCKUX 3JIEMEHTOB

3JIEKTPOHHOW NMOAMUCHIO
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TennoBoii 3¢ hekT XUMUUECKOH peakiny, TEPMOXUMUYECKHE ypaBHEHUS. DK30- U

5.2
OHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘ICCKI/Ie YPaBHCHUSA

OKHCIUTENIBHOBOCCTAHOBUTENbHBIE peakuu. OKUCIUTEIN U BOCCTAHOBUTEIH.
5.3 [Tpouecchl OKUCIIEHNS U BOCCTAHOBJIEHUS. DJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIBHOM peakuuu

Teopust 3NEeKTPOIUTUUECKON auccoranuu. KaTtnoHbl, aHMOHBI. DIEKTPOIUTHI U

54
HEeAIeKTPoIuThl. CUIbHBIE U cllabble 27IeKTPoauThl. CTeneHb AUCCOIHAINN
55 Peakuuu nonnoro oOMeHa. Y caoBus MpOTEKaHUs peakluii HOHHOTO OOMeHa,
' MOJIHBIE U COKPALIEHHbIE HOHHBIE YPAaBHEHUS PEaKuil
6 XuMus U OKpyKarouias cpeaa

BemiectBa u MaTepuansl B MOBCEIHEBHOM )XKU3HU yenoBeka. besomnacHoe
6.1 HCIIOJIb30BaHUE BEIIECTB U XMMHUECKUX peakluii B tabopatopuu u Obity. [lepBas
MOMOIIIb MPU XUMUYECKUX 0’KOTaX U OTPABIICHUSIX

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpelibl (KUCIOTHBIC TOXK/IU, 3arPsI3HCHHE
MIOYBBI, BO3/IyXa M BOJOEMOB), ClIOCOOBI ero npeaoTBparieHus [IpenenpHas

6.2 nomyctumasi konnentpanus seuiects (I1/IK). Pons xumuu B pemenuu
9KOJIOTHYECKUX MpobieM. Y cuseHne napHuKoBoro 3¢ dekra, pa3pylieHue
030HOBOT'O CIIOS

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COETMHEHUH B OBITY,
MEAMILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM X03sHCTBE. [I[puMeHeHre MeTaioB U

6.3 CIUIaBOB (CTaJIb, YYT'yH, IIOPATIOMUHUM, OpOH3a) B OBITY U IPOMBIIIJICHHOCTH UX
coeauHeHuil. [IoHATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT
KOppO3Uu

6.4 [TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB (YT0Jib, IPUPOAHBIN T'a3, HEPTh), IPOJYKTHI

' uX rnepepadoTku (OEH3UH), UX POJIb B OBITY U IPOMBILUIEHHOCTH
[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COEIMHEHUAX
6.5 yriaepojaa (MeTaH, 3TaH, STUJIEH, alleTHJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
' [TonsiTrie 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: KHUpax, OeNKax, yriaeBoaax — U ux
POJIM B *KM3HM YeJIOBEKa

7 Pacuérsr:

7.1 1o ¢opMyaaM XUMUYECKHX COEIMHEHHH

7.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

1.3 10 XUMHYECKUM YPAaBHEHUSAM

4 )

OOKYMEHT NoANMUCAH

SNIEKTPOHHOM NMNOANUNCBIO
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YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA3OBATEJILHOT'O
MMPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Xumus: 8- kiacc: 6a30BbIil ypOBEHb: YUeOHUK; S-€ u3qanue, nepepadorannoe, 8 kimacc/
I"a6puensu O.C., Octpoymo N.I'., CnagkoB C.A. AxkunonepHoe o61mecTBo «M3mareascTBo
«IIpocserenune»

» Xumus: 9-i kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ u3nanue, nepepadboranHoe, 9 kmacc/
I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. AkunonepHoe oomectBo «M3aareascTBo
«IIpocsemenue»

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

M.A IllaranoB. Ypoku xumuu. Meroandeckoe rnocodue. 8 kinacc. Mocksa. M3narensckuit
neHtp «Benrana-I'pad». 2010

M. A IllaranoB. Ypoku xumun. Meroauueckoe nocoodue. 9 kimacc. Mocksa. M3narensckui
neHtp «Benrtana-I'pad». 2010

HUAP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
e fAKnacc (yaklass.ru)

e http://school-collection.edu.ru — equnas xomaekus HUGPOBLIX 00pa30BaTEIbHBIX
pecypcoB

o 0OI'D—2022. Xumus: 3aaHusi, OTBETHL, pemenus. Ooyyaromas cucrema JIMUTpus
['yimna (sdamgia.ru)

e www.edios.ru - Di0C - HEHTP JUCTAaHIIMOHHOTO 00pa30BaHMUS
e chem.msu.su - "Xumunyeckas Hayka u oOpa3oBanue B Poccun"
e school-sector.relarn.ru - "Xumuns qig BCEX"

e alhimik.ru - "Anxumux"

o http://chemistry-chemists.com/Videoll.html - Biiic0 XUMHUYECKUX OIBITOB

e [loprajg nudopManmoHHOH NONAEPKKH €IUHOI0 FOCYIAPCTBEHHOI0 YK3aMeHa

o {DenepabHbIH IEHTP TECTHPOBAHUS

e OUIIN. Bauk TeCTOBLIX 3aaHUIi

e Poccuiickuii 00111€00pPA30BATEILHBLIN MOPTAJ

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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https://www.yaklass.ru/?ysclid=l48c73crti827429980
https://chem-oge.sdamgia.ru/?
https://chem-oge.sdamgia.ru/?
http://www.chem.msu.su/rus/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://www.alhimik.ru/
http://chemistry-chemists.com/Video11.html
http://ege.edu.ru/
http://www.rustest.ru/
http://www.fipi.ru/view/sections/159/docs/
http://www.school.edu.ru/default.asp
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