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HOACHUTEJBHASA 3AIINCKA

[TporpaMmMa o XuMuM Ha YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs COCTAaBIIEHA Ha
OCHOBE TpeOOBaHUH K pe3ybTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTebHON MpOrpaMMbl
OCHOBHOTO 00111ero 0opazoBanusl, mpeacTaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboyeil mporpaMmbl BOCIUTAHUS U ¢ YYETOM KOHIICIIMH TIPETOJaBaHUs
ydeOHOro mpeaMera «XuMusS» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepanun.

[Iporpamma o xuMuu Ja€T Npe/ICTABICHUE O 1IEJIAX, O0IEel cTpaTeruu o0y4eHus,
BOCIIUTAHUS W  Pa3BUTHUS  OOYYaIOIIMUXCSA CPEACTBAMU  Y4yeOHOro MpeaMera,
yCTaHaBJIMBaeT  00s3aTelbHOE  MPEAMETHOE  COJEpkKaHUe,  MpeayCcMaTpuBaeT
pacmpezesieHde €ero Io KijaccaM M CTPYKTYpPHUpOBAaHHME II0 pas3jieliaM U TeMaM
nporpaMMmbl MO  XUMHH, ONpPEACNSeT  KOJUYECTBEHHbIE U  KaueCTBECHHBIC
XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTh N3YUECHHSI XUMUU
C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO IMpoIiiecca,
BO3PACTHBIX OCOOEHHOCTEN OO0YYalOIUXCs, ONPEEIseT BO3MOKHOCTH NpeaMeTa s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 0Opa3oBaTeIbHOU
IporpaMmMbl Ha YPOBHE OCHOBHOTO OOHIEro OOpa3oBaHUA, a TaKXe TPEeOOBaHHM K
pe3yapTaTaM OOyYeHMs] XMMUU Ha YpPOBHE IIeJell M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB yU€OHO-TIO3HABATENIbHOM JEeSTEIbHOCTH 00YUaloIEerocs o OCBOCHUIO yueOHOTro
coJIepKaHusl.

3HaHWE XWUMHHM CIY>KUT OCHOBOM i1 (hOpMHUPOBAHUS  MHPOBO33PEHUS
oOyyaromierocs, ero npejcTaBjIeHUl 0 MaTepUaIbHOM €JIMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIX YHEPTHUH U 00
HBOJIIOIUU BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TI00ATBHBIX MPOOJIEM YCTOWIHUBOTO
pa3BUTHUSA YEJIOBEUECTBA — CBHIPHEBOM, HYHEPre€TUUECKOW, MUIIECBOM M 3KOJOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH IS caMOpa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011el U (yHKIUOHATBHOM TPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHUPOBAHHE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEM
oOyyJarommxcsi,  HaBBIKOB ~ MX  CaMOCTOSITENIbHOW  y4eOHOH  JESITEeIbHOCTH,
DKCIIEPUMEHTAJIbHBIX W HUCCJENIOBATEILCKUX YMEHHHA, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM ESITEIIbHOCTH;

3HAKOMUT CO CHEUM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUISIIA HAa €AMHCTBO MPUPOJBI M YEIOBEKA, SABISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaroIIMXCS;

CIOCOOCTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHWS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHYECKOE
00pa3oBaHUE 00yJArOITUXCS.



Jlannble HampaBieHHss B OOYyYeHHHM XHUMHUU OOECHEYMBAIOTCS CHEHU(UKON
coJiepyKaHusl yueOHOro MpeMeTa, KOTOPBI SBISETCS MeIarornueck afanTHPOBAaHHBIM
OTpakeHneM 0a30BOM HAYKW XMMHH Ha ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumuM Ha ypOBHE OCHOBHOTO 0OILIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CHUCTEMbl IE€PBOHAYAJIBHBIX MOHITHUA XUMHH, OCHOB
HEOPTraHWYECKOM XMMHUHU U HEKOTOPBIX OTAEJbHBIX 3HAUYMMBIX MOHSITHI OpPraHHMYECKON
XUMUH.

Crpykrypa coiepxaHusi OpOorpaMMbl MO XUMHH C(HOPMUPOBaHA Ha OCHOBE
CUCTEMHOTo mnoaxoaa K e€ usyueHuro. ConepkaHUE CKIAABIBACTCS M3 CHCTEMBI
NOHATUN O XMMHYECKOM 3JIEMEHTE M BEUIECTBE U CHCTEMBI IOHATUH O XMMHUYECKOU
peakuuu. OO0e 3TH  CHUCTEMBI CTPYKTYPHO  OpPraHM30BaHbl MO  IPHUHIMILY
MOCJIEIOBATEIBHOTO PA3BUTUSl 3HAHMM Ha OCHOBE TEOPETHUYECKUX IPEACTaBICHUIN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— NPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

Teopernyeckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU MOJTYUYEHHbBIX
U OCMBICIICHHBIX (DAKTOB, Ppa3BUBAIOTCS IMOCJIEAOBATEIBLHO OT OJHOTO YPOBHS K
JIPYyroMy, BBINOJIHAS (PYHKIMU OOBSICHEHUS U NMPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOYHOCTEM MPaKTHUYECKOTO MPUMEHEHHUS U MOTYUYEHUSI U3YYaeMbIX BEILECTB.

OcBoeHue mporpamMmsbl M0 XMMHUHU CIOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS
0 XMMHMYECKOM COCTaBJISIIOIIEH HAyYHOM KapTUHBI MHUpPa B JIOTMKE €€ CHUCTEMHOU
IPUPOABI, LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO M METOJAaM IIO3HAHUS B
Hayke. M3ydyeHne XMMHUHU MPOUCXOAUT C MPUBIICYEHUEM 3HAHUN U3 PaHEE M3YyUYCHHBIX
y4ueOHbIX npeamMeToB: «Okpyxkawomuid mupy», «buonorus. 5—7 knacce» u «dusmuka. 7
KJ1ace».

[Ipy u3ydyeHHH XUMHUM MPOUCXOAUT (POPMUPOBAHUE 3HAHMM OCHOB XHMMHYECKOU
HayKM Kak oO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUUECKON esTeIbHOCTU
YeJIoBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. 3ajada y4eOHOTo
npeaMeTa COCTOUMT B (DOPMHUPOBAHMM CUCTEMbl XMMHUYECKUX 3HAHUM — Ba)KHEHIIMX
(bakToB, MOHATUN, 3aKOHOB M TEOPETHUUECKUX MOJIOKEHHM, IOCTYMHBIX 000OIIEHMI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B MPUOOIIEHUN K HAay4YHbIM METO/aM
MO3HAHUS TPU H3YYEHHM BEIIECTB U XUMHUYECKHX peakiuii, B (OpPMHUPOBAHUU U
pPa3BUTHN IO3HABATENbHBIX YMEHUN U UX NPUMEHEHUH B y4eOHO-IIO3HABAaTEIbHOM WU
y4e€OHO-UCCIIEIOBATENLCKOM  JEATENbHOCTH, OCBOGHMM  IIpaBWil  0€30I11aCHOro
oOpallieHusi ¢ BEIIeCTBAMHU B IOBCETHEBHOM JKU3HU.

[Ipy u3yyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO OOIIEr0 0OOpa3OBaHUsI Ba)KHOE
3HaYeHHE MPUOOPEN TAKUE 1IeTH, KaK:



— (GOopMHpOBaHME WHTEIUICKTyaIbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TIPUHITHIO PpEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

— HAMPaBIICHHOCTh O0yYCHUS HA CHCTEMATHYECKOE MPUOOIIEHUE 00yJarOIMXCs K
CaMOCTOSITEJIbHOM TI03HABATEIBLHON JI€ATETbHOCTH, HAay4YHbIM METOJaM IO3HaHUS,
bopMHPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnedyeHrue YCIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETECHHIO OO0YyUYaIOIUMUCS
OTIbITa PA3HOOOPA3HOMN ESITENIbHOCTH, TO3HAHUS M CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIETEHIIMI), WMEIOIINX YHUBEPCATHHOE 3HAYCHHE JIS Pa3TUIHBIX
BUJIOB JCATEIHHOCTH;

— ¢opmupoBaHue oOmeld  (YHKIMOHATBHOM UM €CTeCTBEHHO-HAy4YHOMU
TPaMOTHOCTH, B TOM YHCJIC YMCHHUH OOBSICHATH W OICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa, UCTIOJIb3YsI 3HAHUS ¥ OIIBIT, TIOJYYCHHBIC MPU W3YUCHUU XUMUU, TPUMEHITh UX
IIPU pelIeHUH POoOJIeM B OBCETHEBHOM KU3HU U TPYIOBOM JCSATEIBHOCTH;

— ¢opMupoBaHuE y OOyYaIOUUXCS TYMaHUCTUYECKUX OTHOIICHUN, TTOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKHA DKOJIOTMUECKH IE€JIECO00Pa3HOTO
MOBEICHUS B OBITY U TPYJOBOM JACSITEIBHOCTH B LIEISIX COXPAHEHHUS CBOETO 370POBBS U
OKPYKaroIEeH TPUPOTHOUN CPEIbL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHUS OOINEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOG Ui U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO0miee 4KMCIO YacoB, OTBEAEHHBIX I U3YyUYCHUS! XMMUU Ha YPOBHE OCHOBHOI'O
ob1iero odbpazoBanus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 ki1acce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamet xumuu. Poab XUMUUM B )KU3HU YeJIOBEKa. XUMHUsI B CUCTeME HayK. Tena u
BemecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsTue
0 METOoJax IMO3HaHWS B XWMMHUH. YucTele BemiecTBa M cMmecH. CrnocoObl pa3aeneHus
cMecel.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE dTIeMEHThl. CHMBOJIBI XUMUYECKHUX 2JIEMEHTOB.
[IpocThie U ClIOXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢Gopmyna. BaneHTHOCTP aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BewecTB. OTHOcUTeNbHas aToMHas Macca. OTHOCUTENbHas
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KonmuuectBo BemectBa. Monb. MonsipHas macca. B3auMoOCBsI3b  KOJMYECTBa,
MacChl M YuCJa CTPYKTYPHBIX €IMHMUII BemecTBa. Pacuérel mo hopmyiaM XUMUYECKUX
COEINHCHUM.

dusnyeckne W XUMHYCCKHUE SIBICHHSI. XHMHYECKas peakius W e€ TpH3HAKH.
3aKOH COXpaHEHHMSI MAacChl BEHIECTB. XHUMUYeckue YypaBHeHusa. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTMHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMHUYECKOM TMOCYyJ0W, MpaBuiaMu pabOThl B Ja0OpaTOpuud H
npuéMamMu oOpalieHusi ¢ JiabopaTOpPHBIM O0OPYJAOBaHUEM, H3YUYEHHUE W ONHCAHUE
(bU3NYIECKUX CBOMCTB 00pa3IioB HEOPraHMYECKUX BEIECTB, HAOMIOJACHUE (DHU3UICCKHUX
(myaBneHWe BOCKa, TasHWE JIbJla, pacTUpaHUE caxapa B CTyIKe, KHIICHHE W
KOHJICHCAIIMsI BOJBI) W XHUMHUYECKHX (TOpPEHHE CBEYHM, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KHUCIIOTOW) SIBJIC€HWM, HAONIOJACHUE U OMUCAaHUE
MPU3HAKOB MPOTEKAHUS XMUMHUYECKUX PEaklHil (pas3jioKeHUe caxapa, B3auMOJICUCTBUE
CEepHOM KHUCIOTBHl C XJIOpHAOM Oapusi, pasnoxenue ruapokcuna memu (Il) mpum
HarpeBaHUM, B3aUMOJICHCTBUE Kene3a ¢ pactBopoM coiu meau (1), nyuenue cmoco6oB
pa3ielieHusT cMmecell: ¢ TIOMOINbI0 MarHuTta, (UIBTPOBAaHUE, BbHINIAPHUBAHUE,
TUCTWLISLIUS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MOBAPEHHOM COJIM, HAOIIOJCHNE
U ONKCaHUE PE3yJIbTATOB MPOBEICHUS OIbITA, WLIIOCTPUPYIOIMIETO 3aKOH COXpPaHEHUS
Macchbl, CO3/TaHUE MOJIeNIeld MOJIEKYJ (I1apOCTEPKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucmopon — snemMeHT u mpoctoe
BelecTBo. Haxoxxaenue kuciopoja B npupoje, Gu3nyeckue 1 XuMUYECKUe CBOMCTBA
(peakmuu  ropenwmsi). Oxcuapl. [Ipumenenwe xkucnopoma. CmocoObl  TOYYCHUS
KHCIIOpOJia B J1a00OpaTOpUu M MPOMBIITUIEHHOCTH. KpyroBopoT KHCIOpOJa B MPUPO/IE.
O30H — amnoTpomHas MoIu(UKAIUS KHCIOPOa.



TennoBoit 3¢(HeKT XUMUUECKON peaklny, TEPMOXUMUYECKUE YPaBHEHHs, IK30- U
HAOTEPMUYECKHE peaKlUU. TOIINBO: yrojb U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
MapHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bomopoaa B MPUPOJE,
dbu3nueckrue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moxyyeHus. Kuciotsl u
COJIH.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl T0 XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBOMCTBa BOJbl. Boaa kak pactBopureins. PactBopsl. HackilieHHblie 1
HEHACBILIEHHBIE pacTBOPbI. PAaCTBOPUMOCTH BelecTB B BoJe. MaccoBasi 107151 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMS. PoJib pacCTBOPOB B MPUPOJE U B
KW3HU 4YenoBeka. KpyroBopoT BOAbI B IpUPOAE. 3arpsi3sHEHUE NPUPOAHBIX BoA. OXpaHa
Y OYKMCTKA MPUPOJHBIX BOJI.

Knaccudukanusa Heopranuueckux coeauHeHuil. Oxcuapl.  Kiaccudukanus
OKCH/IOB: coJieobpasyroniue (OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) U
HecolsieoOpaszyrone. Homenknatypa okcuaoB. @U3NYEeCKHe U XMMHUYECKHE CBOMCTBA
okcu1oB. [lomydenune okCcuIoB.

OcHoBanusi. Knaccudukaiuss OCHOBaHUM: METOYN U HEPACTBOPHUMbBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3MyecKne W XHMUYECKHE CBOWCTBA OCHOBAHUMU.
[TosrydeHrne OCHOBaHUI.

Kucnotel. Knaccudukamus xuciaor. Homenknatypa kucior. dusmyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHocTn MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conmu. Homenknatypa coneil. ®PuU3NMYECKHME M XUMUYECKHUE CBOWCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAaHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE OIpENICICHUE COAECPKAHUS KHUCIOpOJa B BO3JyXE, IMOJIYy4YEHHE,
coOupanue, pacro3HaBaHWE€ U W3yYE€HHWE CBOWCTB KHUCJIOpPOJa, HaOIIOJCHUE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIIOBHUSI BO3HUKHOBEHUS U MPEKpaICHUS
ropeHus (mMoskapa), O3HaKOMJICHHE C oOpasllaMyd OKCHJIOB M OIHMCAHUE UX CBOMCTB,
MoJlyueHue, coOMpaHue, pacro3HaBaHUE U M3Yy4YEHUE CBOMCTB Bojopojaa (TopeHue),
B3aumojeiicteue Bojopoaa ¢ okcugom wmead (II) (Bo3MOKHO uCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOIOJeHUE OO0pa3IOB BEIMIECTB KOJIUYECTBOM |  MOIb,
UCCJIEIOBAHUE OCOOEHHOCTEM pPAacTBOPEHHUs BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOM JIOJIEM PACTBOPEHHOTO
BEILIECTBA, B3aMMOJICIICTBHE BOJIbI C METa/lIaMH (HATpUEM M KajblueM) (BO3MOXKHO
WCIIOJIb30BAHUE  BHUJICOMATEPUANIOB), HCCIEJOBAaHUE OOpa3oB  HEOPTAaHUYECKUX
BEIIIECTB PA3JUYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS OKPACKH HWHIWKATOPOB B
pacTBopax KHCJIOT U IIeJo4ei, u3ydeHue B3aumojiercTBus okcuga meau (l1) c



pacTBOPOM CEPHOM KHUCJIOTBbI, KHCJIOT C METaUlaMH, pPEaKIUNd HEeUTpaau3aluy,
MOJyY€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO METallla JIPYyTUM H3
pacTBOpa COJIM, PEIIEHHUE SKCIIEPUMEHTAIbHBIX 3aJa4 N0 TeMe «BakHenmme Kiacchl
HEOPTaHUYECKUX COEAUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XMMHYECKHUX JIEMEHTOB
A. U. MenaeneeBa. CrpoeHue aroMoB. XMMHYeCKasi CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeaKINH

[lepBble MOMBITKUA KJIACCU(PUKAIMM XUMUYECKUX AeMeHTOB. [loHaTHe 0 rpymnmnax
CXOJIHBIX 3JEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIC OKCUIBI U THAPOKCU/IBI.

[lepnognueckuit 3akoH. [leprnonnueckas cucremMa Xxumuyeckux snemeHToB Jl. U.
MenneneeBa. Koporkomepuonnas u anuHHonepuogHas (opmbl [lepuogmyeckoit
cucrembl xumudeckux snemeHToB J[. WM. Menngeneea. llepuoasl W TpYyIIIbL
@u3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctraB atomHbIX sfep. M3oromel. Onextponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIx 20 XUMHUECKUX 3JIeMEHTOB llepuoanueckoit
cucrembl JI. WM. MenneneeBa. XapaKTEpUCTUKA XUMHYECKOTO 3JJIEMEHTA IO €r0
nonoxeHuro B [lepuogmueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTM HW3MEHEHMS paguyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM U NEPUOIAM.

3nauenune [lepuonnueckoro 3akoHa W IleproaMYEeCKO CUCTEMBI XHUMHUYECKHX
DJIEMEHTOB JUId pa3BuTHUs Hayku U npaktuku. JI. U. MenneneeB — yud€HbI U
IpaKIaHUH.

Xumuueckass  cBsi3b. KoBaneHTHass  (TOJisipHas W HETMOJISIpHAsl)  CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHud. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iporecchl
OKHCJICHHS M BOCCTaHOBJICHHS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHUE O00pa3loB BEHIECTB METAJIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
IMAPOKCUAA IMHKAa C PacTBOpaMHU KHUCIOT M UIEJNOYEH, MPOBEICHHUE OIBITOB,
WUTFOCTPUPYIOLIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
pEaKIu Pa3oKeHUsl, COSTUHEHHUS).

Mescnpeomemnoie ceazu

Peanuzanus MeXNpeaIMETHBIX CBA3€d MNpU H3YYEHUM XHMUU B & Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbBIX MOHSATUM,
TaK U MOHSATUM, SIBJSIOMINXCS CUCTEMHBIMU JJISI OTJICTIbHBIX IIPEAMETOB €CTECTBEHHO--
HAay4YHOI'O IIUKJIA.



OOmue ecTeCTBEeHHO--HAy4YHbIC TOHSATHSA: HAy4YHBIA (aKT, THUMOTE3a, TEOpHs,
3aKOH, aHAJIN3, CHHTE3, KJIacCUUKAIUs, TIEPUOTUIHOCTD, HAOIIOCHUE, IKCIICPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuKa: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHWJ, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJEKYJa, D3JICKTPUYECKUM 3apsij, BEIIECTBO, TeIo, OOBEM,
arperaTHOE COCTOSIHWE BEIIECTBA, ra3, (GU3WYECKHUE BEITUYHHBI, CAUHUIIBI WU3MEPCHHS,
KOCMOC, TJIaHETHI, 3B&37161, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC IOPOJIbI, IMOJE3HBIC
HCKOIIa€MbIE, TOIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKasI peaKUMs

[Tepuomnueckuii 3akoH. [lepuonnyeckass cucrema xumuueckux snementoB 1. U.
MenpaeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIMS, KAJIBIUA U UX COCTMHEHUN B COOTBETCTBUU
C MOJIOKEHHUEM 3JIEMEHTOB B lleprnoanueckon cUCTEME U CTPOCHUEM X aTOMOB.

Ctpoenue BemiecTBa: BHIBI XUMHYECKOW CBSI3U. THUINBI KPUCTAIIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAIUIMYECKON PEMIETKH U BUIA
XHUMHUYECKOM CBSI3H.

Knaccudukanuss v HOMEHKJIATypa HEOPTraHWUYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3IM4YHBIM  KJlaccaM HEOPraHWYECKUX
COCIMHECHU, T€HETUYECKas CBSI3b HECOPTAaHUYECKUX BEIIIECTB.

Knaccudukainys XUMHYECKUX PEaKIMK MO Pa3IMYHBIM TMpHU3HAKaM (10 YUCTY H
COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P (dEKTy, 10 U3MEHEHHUIO
CTEMECHEN OKHUCIEHUS XUMHUYECKHUX JJIEMEHTOB, IO OOpaTUMOCTH, IO YYacCTHUIO
KaTanu3aropa). JK30- U S9HJAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsitTue o0 ckopocT XuMHUeckoil peakiuu. [lonsitTue 00 oOpaTUMBIX H
HEOOPATHUMBIX XHMHUYCCKUX peaknusaX. [IOHSITHE O TOMOTCHHBIX M T'e€TePOTCHHBIX
peakuusx. llonstue o karamuse. IloHsATHE O XMMUYECKOM paBHOBECHMH. DaKTOPHI,
BIIUSIIONIME HA CKOPOCTh XUMHYECKOM PEaKIUM U TOJ0KEHHUE XHUMHYECKOro

paBHOBECHS.
OKHUCANTENBbHO-BOCCTAHOBUTEIIbHBIC peaKkuuy, 3JIEKTPOHHBIN OanmaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON pEaKLInH. CocraBienue YPaBHEHUM

OKHUCIIUTCIIbHO--BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJBb30BaAHUEM METOda
SJICKTPOHHOI'O Oajanca.

TeopHa BHCKTpOHHTquCKOﬁ AUCConualu. 9JI€KTpOJ'II/ITBI N HCIJICKTPOJINTHI.
KaTI/IOHbI, aHUOHBI. MexaHu3M aucconangvi  BCIICCTB C PA3JIMYHBIMU  BHIaMU
XUMHYECKOM cBs3u. CTeneHb AJUucCconualmu. CunbHbIe U cl1adble QJICKTPOJIATHI.



Peakuuu moHHOTO OOMeEHa. YCIOBHUS MPOTEKAHMUSI Peakluil MOHHOIO OOMeEHa,
MOJIHBIE ¥ COKPAIIEHHBIE MOHHBIE ypaBHEHUS peakiuii. CBOMCTBa KUCIOT, OCHOBAaHUH U
COJICH B CBETE IMPEACTABICHUA 00 AJICKTPOJUTHUYCCKON muccoruanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJAEIISIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB
— METAJUIOB M HeMeTa/uIoB (Tpaduta 1 anmasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHS),
UCCIICJOBAHUE 3aBHCUMOCTHM CKOPOCTHM XHUMHUYECKOW peakuuu OT BO3JCHUCTBUS
pa3MyHBIX (PAKTOPOB, HCCIAEAOBAHUE JIIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
MpoIecca TUCCOUUAIMU KUCIOT, MIE0Yel U cojel (BO3MOXKHO MCIIOIb30BAaHUE BUACO
MaTepuaioB), MPOBEJCHUE OIBITOB, MJUTIOCTPUPYIOLINUX MTPU3HAKU MPOTEKAHUS peaKIuii
MOHHOTO OOMeHa (0Opa3oBaHUE OCaJiKa, BbIJICJICHUE Ta3a, 00pa30BaHUE BOJIbI), OTIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKlUMil (rOpeHue,
peakiMu paslIoKEeHUs,, COCIUHEHHUS), PACIO3HABAaHHWE HEOPTaHWYECKUX BEIIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTasnibl 1 MX coeIMHEHU S

O6miass  xapaktepuctuka rajgoreHoB. (OcCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (U3HYECKHE CBOMCTBA MPOCTHIX
BEII[ECTB — rajoreHoB. XUMHUUYECKHE CBOMCTBAa HA MpHUMepe Xjopa (B3auMOJCUCTBHUE C
MEeTajulaMHM, HeMeTajJlaMu, Iejgoyamu). XjopoBoaopond. ConsiHag — KUCIOTA,
XMMHWYECKUE CBOWMCTBA, MOJMyYEHUE, MpUMEHEHUE. JlelCcTBrE XJIopa U XJIOPOBOAOPOA
Ha OpraHu3M 4yejoBeKa. BaxkHeillne XJI0puibl U UX HaXOXKJIECHUE B IPUPOJIE.

Oo6mast xapakrepuctuka siemMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeneHW okucieHus. CTpoeHue W (PU3NUECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPbl. AJIIOTPOINHbIE MOAU(DUKAIIUA KUCIOPOJa U
ceppl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOJOpOJ], cTpoeHue, ¢GUUYECKUE U
xuMHuueckue cBoiicTBa. OKCHIIBI Cepbl KAaK MPEICTaBUTEIN KHUCIOTHBIX OKCHJIOB.
CepHast kucjora, puU3MUECKHE W XUMUYECKHE CBOMCTBa (0OIIHME KakK MpefCTaBUTENS
KJlacca KHUCJIOT W crenuduueckne). XUMHUUECKHE PEaKIUM, JIeKallue B OCHOBE
IMPOMBIIIUIEHHOTO CIOCc00a TOJy4eHHs] CEpHOW KHUCIOThl. [IpumeHeHue cepHoi
kuciaoThl. ConM CcepHOM KHCIOThI, KadeCTBEHHAs peakius Ha CyJb(aT-uoH.
Haxoxnenne ceppl M €€ COCAUMHEHUNW B TIpUpojae. XUMHYECKOE 3arpsi3HCHUE
OKpY>Kalolllel Cpelibl COCTUHEHUSIMU CEPBI (KUCTOTHBIE A0/, 3arPSI3HEHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUSI.

OO6mast xapaktepucThka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTENEHH OKHUCIEHUsS. A30T, pacHpoCTpaHEHUE B MPUPOJIE,
dbu3ndecKkue U XMMHYECKHEe CBOWCTBa. KpyroBopor a3ora B mpupoae. AMMHAK, €ro
bu3nYecKue U XMMUYECKHUE CBOMCTBA, MoMydeHue u npumeHenne. Coam aMMOHUS, UX
bu3nUeckue 1 XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakiisi Ha HOHBI



aMMOHHUA. A30THas KHUCIOTa, €€ TMoJlyueHue, (U3NYECKne W XUMHYECKHE CBOWCTBA
(o0mme Kak TpEenCcTaBUTENs Kiacca KUCIOT W crenududeckue). Mcmomb3oBanue
HUTPATOB M COJE aMMOHHMS B KAaue€CTBE MHUHEPAIBHBIX yI0OpeHUH. XHUMHUYECKOE
3arpsi3HEHUE OKPY’KAIoIIeW Cpelabl COEMWHEHUSAMH a30Ta (KUCIOTHBIE JIOKIIH,
3arpsi3HEHUE BO3/yXa, MOYBbI U BOAOEMOB). Docdop, amioTpomnHbie MOIUDUKAIUN
docdopa, Pusuueckne u xummuueckue cpoictBa. Oxcua ochopa (V) u pochopnas
KUCTIOTa, (PU3MUYECKUe U XUMUYECKHe CBOMCTRA, MmosrydyeHue. Mcnons3oBanue docdaTo
B Kau€CTBE MUHEPAIbHBIX YA0OPEHHUI.

Oo6mast xapakrepuctuka »siemMeHToB |VA-rpynnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHUA. YTIEpoJ, aUIOTPONHbIE MOAU(DUKAIINH,
pacnpocTpaHEeHUE B MpUPOJE, (PU3NYECKHME U XUMHUYECKHME CBOWCTBA. AcopOLHs.
Kpyrosopot yriepoaa B npupoje. OKcuabl yriieposa, ux (pu3nyeckue u XUMHUYECKUE
CBOMCTBA, JCHCTBUE HA KUBBIEC OPraHU3MBbI, [I0JyYECHHUE U IPUMEHEHNE. DKOJIOTHUECKUE
npoOsemMsbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V), rumnoresa rinob6anbHOTO MOTEIUICHUS
KJIUMaTa, MapHUKOBBIN 3(dekT. YronpHas KuciloTa U €€ coiid, uX (U3UYECKHE U
XUMUYECKHE CBOMCTBa, NOJlyueHHE U mpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHkbI. Mcnosnb3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHayanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX
yriepoja (MeTaH, 3TaH, ATWIEH, aleTUJIeH, 3TaHOJ, INIHMIEPUH, YKCyCHas KHUCIIOTA).
[TpupoaHbIe HCTOYHUKH YIJIEBOJOPOAOB (YroJib, IPUPOIAHBINA ra3, HePTh), MPOAYKTHI UX
nepepaboTki  (OCGH3WH), WX pOJdb B OBITY W NOpOMbINIIEHHOCTH. IloHsATHE O
OMOJIOrMUYECKH Ba)KHBIX BELIECTBAX: XKHUpax, OeiKax, yriaeBoJax — U UX POJIM B JKU3HU
yeJoBeka. MaTtepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COEAUHEHUM.

KpeMuuii, ero ¢puznyueckre 1 XUMHYECKHE CBOMCTBA, MOJyYEHHE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6mue npeactaBiaeHus o0 okcunae kpemuus (1V) u
KpeMHHueBOM Kuciore. CHUIMKAThl, UX HCHOJB30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiiime CcTpouTeNnbHblE MaTepHalibl: KepaMuKa, CTEeKJIO, I[IEMEHT, O€TOoH,
xene300eToH. [IpobiiemMbl 6€30MacHOrO MCIMONIb30BAHUS CTPOUTEIbHBIX MaTE€pUaJOB B
MMOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydYeHHe o00pa3lloB HEOPraHMUYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI,
NPOBEJCHIE KAUeCTBEHHBIX PEaKlIMid Ha XJIOPHUA-UOHBI M HAONIOJIEHUE MPU3HAKOB HX
POTEKaHMs, OMBIThI, OTpaXxarolue GU3NIeCKue U XMMUUYECKUE CBOMCTBA TAJIOTEHOB U
UX COEJUHEHUN (BO3MOXKHO HCIOIb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJICHUE C
oOpa3uamMu XJOpUAOB (TaJOre€HUAOB), O3HAKOMJIEHHE ¢ oOpa3uamMu cepbl u €€
COEIMHEHUSIMH (BO3MOKHO UCIOJIb30BaHUE BUECOMATEPHAIIOB), HAOIIOACHHUE MpoIlecca
oOyTIMBaHUs caxapa Moj JAeWCTBUEM KOHLIEHTPUPOBAHHON CEPHON KUCIIOTHI, U3yUCHHE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHON KHCIOTHI, MPOBEJACHHE KaYECTBEHHOM



peaknuu Ha Cyib(haT-uoH U HAONIOJCHHE MPHU3HAaKa €€ MPOTEKaHMs, 03HAKOMJICHHE C
¢uznyeckuMu  cBoiicTBamu  a3ota, ¢ochopa MW HX COCAUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), o0pa3laMu a30THBIX U (OCcPOpHBIX yn0OpeHHil,
noJiy4eHue, coOMpaHue, pacro3HaBaHWE U M3YyYEHHE CBOMCTB aMMHaka, MPOBEACHHE
KaueCTBEHHBIX pPEaKIMil Ha MOH aMMOHHUA U (ocdar-uoH U U3ydeHUE MPU3HAKOB UX
IIPOTEKAHMS, B3aUMOJCHUCTBUE KOHIEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEABIO
(BO3MOKHO MCMOJIb30BAHUE BUJIEOMATEPUATIOB), U3YUCHUE MOJIETIEH KPUCTATUTMYECKUX
peméTok anmaza, rpadura, ¢yiiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJIcOpOLUU
pPacTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa,
MOJIy4eHHe, COOMpaHHue, pacro3HAaBaHUE W HW3Y4YEHUE CBOMCTB YTIJIEKUCIOTO Tasa,
MIPOBEJICHUE KAYEeCTBEHHBIX pEaKIUM Ha KapOOHAT U CUJIUKAT-UOHBI U HW3YUYCHHE
MPU3HAKOB WX  MPOTEKaHWS, O3HAKOMJICHHME C TOPOAYKUHEH  CUJIMKATHOM
MPOMBIIJICHHOCTH, PEUIEHUE OHKCIEPUMEHTAIbHBIX 331ad 1o Teme «BaxHeiine
HEMETAJUIbI U UX COCTUHEHUS».

MeTajuuibl 4 UX COCAMHEHUS

OO0mras XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB HAa OCHOBAHUHU MX
nonoxeHust B [lepuognueckont cucreme xumudeckux siemeHToB . 1. Menaeneesa u
cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTramindeckas CBsi3b U MeTaJuIM4ecKas
KpUCTAJUIMYECKAsl PEIIETKA. OJIEKTPOXMUMUYECKUI PAI HAOpsHKEHUH  METaJUIoB.
dusznyeckue M XUMHUYECKHME CBOMCTBa MeTaioB. OOmMe crnocoObl MOJydYeHUs
MeTaJIoB. [loHSITHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT
Kopposun. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHNUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U
MPOMBIILIEHHOCTH.

Ilenounsie meTamel: nosiokeHue B Ilepuoandeckon cuCTeME XUMUYECKHUX
anemeHtoB J[. WM. MenaeneeBa, CTpoeHME HX aTOMOB, HAxXO0XKJICHUE B IMPHUPOJE.
®duznyeckre W XMMHUYECKHE CBOMCTBA (Ha mpuMmepe Hatpuss U Kanus). OKCUAbl U
TUIPOKCUIBI HATpHs U Kanud. [[puMeHeHre EeT0UYHbIX METAIIJIOB U UX COCIUHEHUIA.

[IlemoyHO3EeMENBHBIE METAJIIBI MATHUN U KaJbLUU: TT0JI0)KeHUE B [leproanueckon
cucreme xumuyeckux odnemeHtoB JI. M. MenpaeneeBa, CTpoeHHME UX aTOMOB,
HaxoXxJaeHue B mpupoae. Puznyeckue m XUMHUYECKUE CBOMCTBA MArHusi M KaJbIIUS.
Baxnelme coenuHeHus Kaimblus (OKCHI, THAPOKCHH, coyik). JKECTKOCTh BOJBI U
CrocoOBI €€ YCTpaHCHHUS.

AJroMUHHNA: TIoN0)keHue B Ilepuoandeckoi cucteMe XUMHUYECKUX 3JeMeHTOB [1.
N. Menpneneesa, CTpOCHUE aTOMa, HAXOXKIEHUE B ITpUpoic. PU3NUECKUE U XUMUYECKUE
CBOMCTBa atOMUHUSI. AM(POTEpPHBbIE CBOMCTBA OKCUAA U TUAPOKCH/IA aTFOMUHHUSL.

Keneso: nmomoxenne B llepuognueckon cucreMe xumudeckux snemeHtoB J[. U.
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKJICHUE B npuponae. Ou3ndyeckue U XUMUYECKUE
cBoiicTBa xene3a. Oxcunpl, rugpokcuasl u conn xenesa (1) u xenesza (111), ux cocras,
CBOWCTBA U NOJIyYEHUE.



Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHUE ¢ 00pa3llaMu METaJIOB M CILJIaBOB, UX (PM3NYECKUMH CBOHCTBAMH,
U3Y4CHUE  PEe3yJbTaTOB  KOPPO3WMHM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 0COOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIbIIUS U HATPUSI C BOJION
(BO3MOXKHO KCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOUCTB JKECTKOM BO/IBI,
mpolecca  TOpEeHHs — JKejne3a B KUCHopoAe  (BO3MOXKHO — MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), TPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha HOHBI: MarHus,
KaJIbIUs, alfoMuHMs, nuHka, xenesa (Il1) u xenmeza (Ill), menu (1), HabmoneHue u
OMHCaHUE MPOLIECCOB OKpAIMBAHUS TUIAMEHM HWOHAMM HATpUsl, Kajdusl W KaJbLIMs
(BO3MOXXHO HCIIOJIB30BAaHUE BHJIEOMATEPHANIOB), UCCIEA0BaHHE aM(pOTEPHBIX CBOMCTB
TUAPOKCH]IA ATFOMUHUS M THAPOKCH/IA IIMHKA, PEIICHUE dKCIICPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHenIe METaJUTbl U KX COCTUHEHUSD).

XuMHS M OKPYKAKOLIAS cpeaa

BemectBa u Marepuanbl B TOBCEJHEBHOM JKM3HU 4eloBeka. be3zomacHoe
WCITOJIb30BAaHUE BEIIECTB M XHMHUYECKHX peakiuii B ObiTy. I[lepBas momomrs mpu
XUMHUYECKUX 0)KOTaX M OTPABICHUSIX.

XWMHYECKOE 3arpsi3HEHHWE OKpYyXKaromed cpenasl (mpeaenbHas —IOoImyCcTHMast
KOHILIeHTpaiusi Bemects, aainee — [IJIK). Ponp Xxumum B pemieHMr 3KOJIOTHYECKHUX
pooieMm.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl META/UIOB, ITOJIMMEpPHBIE
MaTepualbl).

Mesicnpeomemmuoie cea3u

Peanuzanmst MeXIpeAMETHBIX CBsi3ed NpU U3YYEeHUHM XuUMUU B 9 Kiacce
OCYIIECTBIISICTCSA Yepe3 HMCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSTHH,
TaK W TOHATHH, SBJISTFOIINXCS CHCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO--
HAyYHOTO IUKIIA.

OO0mue ecTeCTBeHHO-HAYYHBIC TTOHSATHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaMW3, CHHTE3, KiIacCUpUKAIK, IEePUOAUYHOCTb, HAOIIOJIECHUE, DSKCIECPHUMECHT,
MOJICTUPOBAHUE, W3MEPCHHE, MOJICb, SBIICHHUE, MAPHUKOBBIA 3(PQEKT, TEXHOJIOTHS,
MaTepHaIbl.

®dusrka: Marepus, aToM, SJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHWJ, W30TOIBI,
PaMOAaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKUN 3apsijl, MPOBOJIHUKH, TOTYTPOBOIHHKH,
TUDJICKTPHUKH, (OTOIIEMEHT, BEIICCTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHHC BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTa/NIMYECKas pEHIETKa, CIUIaBbl, (U3HYECKUE
BEITUYMHBI, CAVMHUIIBI W3MEPEHHs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3JIBI,
Connue.

buonorus: ¢otocunTe3, npixanwe, Ouochepa, HSKOCUCTEMA, MHUHEPATHHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.



['eorpadusi: atmocdepa, ruapochepa, MUHEpPaAIbl, TOPHBIE MOPOJbI, MOJE3HbIE
WICKOTIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUWS IIPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIBTaThl OCBOCHUS MMPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs
JOCTHTAIOTCSI B XOA€¢ OOyYeHHS XMMHUU B CAMHCTBE Y4YEOHOH W BOCHHTATEIHLHOMN
JESITCIIbHOCTH B COOTBETCTBHH C TPAIUITMOHHBIMU POCCUHCKUMU COIMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, TIPUHATHIMH B OOIECTBE TMpaBWIaAMH U
HOpMaMH TIOBEJICHUS M CIIOCOOCTBYIOT TpOIlECCaM CaMOTIO3HAHHS, CaMOPa3BUTHS U
colyanu3aluu 00y4yarommnxcsl.

JImaHOCTHBIC pe3yIbTaThI OTpa)xaroT TOTOBHOCTH 00yJaronuxcs
PYKOBOJICTBOBATHCSI CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMA W pPaCIIMpEHUEC
OTIBITA JISATEITHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHHSI K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUCCKOMY H
HAyYHOMY HACJICUIO, TIOHMMaHWs 3HAYCHUS XHMMHYCCKOM HAayKH B JKWU3HHU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HHQpOpMaLUEe O
NEPEIOBBIX  JIOCTIDKEHUSX W OTKPBITHSIX MHPOBOM M OTCUSCTBEHHOW XWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NIPEJICTABJICHUS O COIMAIBHBIX HOPMaX M MPaBHJIAX MEXIIMIHOCTHBIX OTHOIICHUMA
B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4e0HO-HCCIIeIOBATEILCKON, TBOPUYESCKON U IPYTUX BHUJIAX NEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  MpPU  BBINOJIHEHUM  y4EOHBIX,
MO3HABATCIIbHBIX 3a/Ja4, BBINOJHCHUM XHMHYECKHX OKCIIEPUMEHTOB, CO3JaHUH
y4eOHBIX TIPOEKTOB, CTPEMJICHHSI K B3aMMOITOHMMAHHIO ¥ B3aHMMOIIOMOIIHA B TIPOIECCEe
ATOM y4eOHOW AESATENBHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEICHHUE W TOCTYIKH
CBOMX TOBApHIIECH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE W XUMHUYECKOW peaKIlvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIONINE OCHOBY
JUIS TIOHMMAHHS CYIIHOCTH HAy4HOH KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPHUPOJIbI, B3aUMOCBSI3SX UeJIOBeKa ¢ MPUPOJTHON CPeoid, O
POJI XUMUH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEI;

NO03HABATCIIbHBIC MOTHBBI, HAINPABJICHHBIC HA TIOJYyYEHHE HOBBIX 3HAHHWH I10
XUMUHU, HEOOXOAWMbIC I OOBSICHEHHS HaONIOJAaeMBIX IMIPOIECCOB U SIBIICHUH,



MO03HABATENILHON, NH(POPMAITMOHHOW U YUTATENHCKON KYJIbTYpPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEJIbHOM pabOThl € YYEOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypOH,
JOCTYITHBIMU TEXHHUECKUMH CPEICTBAMHU WH(POPMAITMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOY4YeHHI0 M TO3HAHWIO, JI0003HATEIBLHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K CaM000pa30BaHUI0, IPOESKTHONW U MCCIIEIOBATEIBCKON IE€ITEIbHOCTH, K
O0CO3HAaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00yUYCHUS B JaIbHEHUIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHE 1IEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 »U3HU, OCO3HAHUE MOCIEACTBUI U HEMPUATUE BPEAHBIX
NpUBBIUCK (YMOTPEOJCHUST aJKOTOJisl, HAPKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOro/IeHrst TpaBuil 0€30TMacHOCTH TPH OOpAIICHUH ¢ XMMHUYECKHMHU BEIIECTBAMH B
OBITY M peajbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpPEC K MPAKTUYECKOMY H3y4YeHHUI0 npodeccuid W Tpylaa pazIudHOro poja,
yBaXEHUE K TPYAY U pe3yibTaTaM TPYAOBOU ACATEIHHOCTH, B TOM YHCIIC Ha OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHUN M0 XMMHUHU, OCO3HAHHBIA BHIOOP WHAMBHUIYAJTHLHOMN
TPAaCKTOPHH TPOJODKCHUS 00pa3oBaHWsl ¢ YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEITHOM
npoecCHOHANBHON JEATeTbHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH
aIanTHPOBATHCS B MPOGECCHOHANBHOU Cpeje;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMUSI, MOHUMAHUE IEHHOCTH 3JI0POBOTO M OE€30MacHOro
oOpaza JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY W
NICUXUYECKOMY 3/I0pOBbIO, OCO3HAHME LIEHHOCTH COONIOAEHUS MpaBUil O€30MaCHOIO
TIOBEICHUS MPU pabOTE C BEIICCTBAMH, a TAK)KE B CUTYAIUAX, YTPOXKAIOIINX 3J0OPOBBIO
U KU3HU JII0JICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHWS, TOJydaeMble TPH HU3YYCHUH XUMHUH, IS
peleHnss 3a7ay, CBSI3aHHBIX C OKPYXKAIOWIEW NPUPOAHOW CPEIOU, IS TOBBILLICHUSA
YPOBHSI AKOJIOTHYCCKOHN KYJIbTYpPBI, OCO3HAHUS TI00aTLHOTO XapakTepa dKOJIOTHICCKUX
npo0ieM M MyTed WX peHIeHUs IOCPEICTBOM METOJ0B XHUMHHU, 3KOJOTHYECKOTO
MBIIIJICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIIBHOW, KOMMYHUKATUBHON U
COLMAIIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATbHI

B cocraBe MerampeAMETHBIX pe3yJbTAaTOB  BBIACIAIOT 3HAUMMbIE IS
dbopMHUpPOBaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TMOHATHS (3aKOH, TEOPHs, MPUHITHII,
runoresa, GakT, CuCTeMa, IPOIeCC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE UCTIONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUW M3 ITUX
npeaMeToB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOW HAyYHOM KapTHUHE MuUpa, U



YHUBEpCAJIbHbIE ~ yueOHble  JIeWCTBUA  (MO3HABATENbHbIE,  KOMMYHHKATHUBHBIE,
pPETYJISTUBHBIE),  KOTOpble  oOecrmeuynBarOT  (OpPMHpPOBAHWE  TOTOBHOCTH K
CaMOCTOATEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU NEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHHS KCTIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOSHUU 3HAHMIL:
PacKpbIBaTh CMBICT XHUMHUYECKUX MOHATUN (BBIAEISATh HMX XapaKTepHbIC MPHU3HAKHU,
yCTaHaBJIMBaTh B3aUMOCBS3b C JIPYTUMU TOHSTHUSIMU), HUCIOJIB30BATh TMOHATHUS IS
OOBACHEHMsI OTHENbHBIX (D)AKTOB M SIBJICHUMN, BHIOMPATh OCHOBAHUS U KPUTEPHUH IS
KIaccu(UKaMyu XUMUYECKUX BEUIECTB W XUMHUYECKUX PEAKIUN, YyCTaHABIMBATh
MPUYUHHO-CJICJCTBEHHBIC CBSI3M MEXKIY OOBEKTAMH HM3Y4YEHHUS, CTPOUTH JIOTMYECKUE
paccyxaeHus (MHAYKTUBHBIC, JACAYKTHBHBIC, IO aHAJIOTWH), JejaTh BBIBOJABI H
3aKITIOUYCHUS;

yMEHHE TPUMEHSATh B TIpollecce TMO3HAaHUS TMOHATUA (IpPEeAMETHbIE U
METaNnpeIMETHbIC), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH, HUCIIOJIb3YyEeMbIe€ B XHUMMH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCIbHBIC TPEACTaBICHUS —
XUMHUYECKUW 3HaK (CHMBOJI DJJIEMEHTA), XUMHUYeckas ¢opMmysia U ypaBHCHHE
XUMHUYECKON peakKIMi — IMPH PEIICHUH Y4eOHO-TI03HABATENbHBIX 3a/1a4, ¢ YYETOM ITHX
MOJICJIBHBIX TIPEJICTABIICHUN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKU
H3y4yaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XUMHUUYECKUX PEaKIUui, BBISBIATH
00IIIMe 3aKOHOMEPHOCTH, TMPUYUHHO-CICACTBEHHBIC CBA3M U TPOTHUBOPEUUS] B
M3Yy4aeMbIX MTPOLIECCAX U SIBJIICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE UCIOIb30BaTh IIOCTABJICHHBIE BOIMPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKKE B KaueCTBE OCHOBBI sl (DOPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE
MPABUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

npuOOpEeTeHNEe ONbITa TIO0 ITUIAHUPOBAHUIO, OpPTaHU3AIMH U  TPOBEJACHUIO
YYCHHUECKUX  DKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3ysibTaT, (HOpMyIHpoBaTh O0O0OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIAEAOBAHUS, COCTABISATh OTUET O
npoJie’aHHoi padore.

PaGora c undopmanueii:

yMEHUE BBIOMpaTh, AaHAIM3UPOBATH W HWHTEPIPETUPOBATH  HHGOPMAIIHIO
pPa3IMYHBIX BUJIOB U (POpM MpeacTaBiICHUs, TMOJTyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAs JIMTEpAaTypa XUMHUYECKOTO COJEp>KaHUsI, CIPaBOYHBIE MOCOOMUS,
pecypcbl MHTepHETa), KPUTUYECKU OILICHUBATH MPOTUBOPEUYHUBYIO M HEIOCTOBEPHYIO
uH(pOpPMAIIHIO;

yMEHUE TPUMEHSTh Pa3IMYHbIE METOMBI M 3ampoChl TpPH TOUCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIMMBIX JUIsl BHIMIOJTHEHUS YUYEOHBIX



U T03HABATENbHBIX 33/Ja4 OINpPEeAENEHHOrO THUMA, MPHOOpPETEHUE OmbITa B 00JacTU
UCTIONb30BaHUsl  MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJAJCHUE
KyJbTYpOil ~ aKTMBHOTO  MWCHOJB30BAHMS  PA3NHMYHBIX  IOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAbHYIO (QOpMYy MNpEACTaBICHUs HH(OpMALUU U
WUIIOCTPUPOBATh pelIacMble 3aa4l HECJIOKHBIMU CXEMaMH, JharpaMmaMu, JPyTrUMU
dbopmamu rpadKu U UX KOMOUHAITUSIMU;

yMEHHE HCIIOJNIb30BaTh W  aHaJIM3UpOBaTh B  Mpolecce y4dyeOHOH U
UCCIIEIOBATENIbCKON JESATENIbBHOCTH HHPOPMAIMI0 O BIUSHUM IPOMBINIIEHHOCTH,
CEJBCKOI0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IPUPOJHON CPEBI.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yYMEHUS 3a/laBaTh BOMPOCHI (B XO0J€ Auanora v (Wjiu) IUCKYCCHM) MO CYLIECTBY
o0cyxkaaeMoil TeMbl, (POPMYIUPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO BBITOIHEHUS
IIPEIIOKEHHON 3a/1a4u;

YMEHUS NPEACTABIATH [TOIYUYEHHBIE PE3YJIbTAaThl TO3HABATEIBHOM AEATEIBHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; JeJaTh IPE3CHTALMI0 PE3YJIbTaTOB BBINOJHEHUS
XUMHUYECKOTO HJKcrHepuMeHTa (1abopaTOpHOro OmbITa, JabopaTopHOM padOThl MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

yMEHHUsI y4eOHOro COTpyJIHHMYECTBA CO CBEPCTHHUKAMH B  COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM AESITENBHOCTH IMPU PELICHUH BO3HHUKAIOIINUX
npo0seM Ha OCHOBE Yu€Ta OOLIMX MHTEPECOB M COTIACOBAHUS MO3ULMKA (00CYyX AECHMUS,
OOMEH MHEHMSIMHU, «MO3TOBbI€ IITYpPMbI», KOOPAHHALMS COBMECTHBIX JEUCTBHIA,
olpeziesieHue KPUTEPHUEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON padOThl U JpyTHe).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIEe NeHCTBHSA:

YMEHUE CaMOCTOSTEIBHO ONPENENATh LEJd JACSITEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBIISATh, KOHTPOJHUPOBATH M NPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
NesATEIbHOCTb, BBIOMpaTh Hambosiee 3(PPEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
NIO3HABATEJbHBIX  3a/1a4, CAMOCTOSITENBHO  COCTABJATH WM  KOPPEKTHPOBATH
IIPEUIOKEHHBIA QJITOPUTM JEHCTBUM IIPU BBINOJHEHUH 3aJaHUM C YYETOM MOJy4YEHUS
HOBBIX 3HAHUM 00 u3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKUHUAX, OLICHUBATh
COOTBETCTBHUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON IIeJIM, YMEHHE HCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIIOBUHU 3a/IaHUM.
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IIpoBepsieMble TPeOOBAHNS K Pe3VJLTATAM OCBOCHUSI OCHOBHOW 00pa30oBaTeabLHOM nporpaMmMel (8 KJacc)

Kon [TpoBepsieMble peAMETHBIE PE3yJIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
MIPOBEPSIEMOrO o0Opa3oBaHus
pe3yJibrara
1 [To Teme: "IlepBoHauaabHbIe XUMHUYECKUE TTOHATHS"

11 PacKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMHUUYECKHH 3JIEMEHT, IPOCTOE BELIECTBO,
CJI0)KHOE BEIIECTBO, CMECh (OIHOPOAHAS U HEOJITHOPO/IHAS ), BATIGHTHOCTh, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJIIpHas
Macca, KOJIM4eCTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi 10JIs1 XMMUYECKOTO 3JIEMEHTA B COEIMHEHNUH,
MOJIAPHBINA 00BeM, XUMUYECKas peakius, KIacCu(pUKalUs PeaKIiil: peakluyi COeTUHEHUS, PEaKIIUU Pa3JI0KEeHHUS,
peakuuy 3aMelIeHUs], peaKui 0OOMEHa, IK30- U SHIO0TEPMUUECKHUE PEaKIUH, TEMI0BON APPEKT peaKiiuu, pacTBop,
MaccoBast 10Jis BeulecTBa (MIPOLIeHTHAs! KOHIIGHTPAIKs) B paCTBOPE

1.2 WJUTFOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSAThH 3TU NOHATHUS MIPU ONMCAHUU BEIIECTB U
UX IPEBPALLECHAN

1.3 WCIIO0JIh30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABIICHUS (POPMYIT BEIIECTB M YPABHEHUM XUMUYECKUX PEaKIIUn

14 PacKpbIBaTh CMBICT 3aKOHOB COXpPAHEHHUS! MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO yUY€HUS,
3aKoHa ABOTaJIpo

1.5 OTpEe/IEATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

1.6 KJIaCCU(UIUPOBATh XMMHUYECKHE peakluu (II0 YUCIY M COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, [0 TEIUIOBOMY
s dekTy)

1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB

1.8 BBIYHCIISTH MAaCCOBYIO OO0 XUMHUYECKOTO 3JIEMEHTA 10 POopMyJie COSAMHECHHSI,

1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE

1.10 MIPUMEHSTh €CTECTBEHHO-HAyUHbIE METOJBI TMO3HAHMS - HAONIOJIEHUE, M3MEPEHHE, MOJESIUPOBAHHE, JIKCICPUMEHT




(peanbHBIN 1 MBICIICHHBIN)

2 [To Teme: "Baxueimme npecTaBUTEIM HEOPraHUYECKUX BELIECTB"

2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATHI: OKCHUJI, KUCJIOTa, OCHOBAHUE, COJIb

2.2 OIIpeNIeNIATh IPUHA/IEKHOCTh BEILIECTB K ONPEAEICHHOMY KJI1acCy COeJUHEHUH 10 popMynaM

2.3 KJIaCCU(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4 XapaKTepu30BaTh (OIMUCHIBaTh) OOIME XUMHUECKUE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE
IIpUMEPaMU MOJIEKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHI

2.5 IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT KX Kaue€CTBEHHOIO COCTaBa, BO3MOYKHOCTH IPOTEKAHUS
XMMHMYECKUX IPEBPAILECHUN B PA3JIMYHBIX YCIOBHAX

2.6 ClleZIoBaTh IPaBUJIaM IOJIb30BAHUS XUMMUYECKOW MOCYZOM M J1aOOpaTOpHBIM O0OpYyIOBaHHMEM, a TaKXkKe IpaBUIIaM
OOpalIeHusl ¢ BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHMSMH IO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHUECKUX OTBITOB
[0 TOJIyYEHUI0 U COOMpaHHMIO Ta3000pa3HbIX BeUIECTB (BOJOpOJA M KHUCIOPOJA), NMPUTOTOBJIECHUIO PAacTBOPOB C
ONPEIIETICHHON MacCOBOM JOJIEH pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IIPOBOJUTH XUMHUYECKHE DKCIIEPUMEHTHI
M0 PACHO3HABAHUIO PACTBOPOB ILIEJIOUEH U KUCIOT C MOMOIIBIO MHIUKATOPOB (JaKMYyC, (eHOIPTAICHH, METUIOPAHXK
U ApyTue)

2.7 MIPOBOJUTH PacyueThl [0 YPaBHEHUIO XUMHUYECKOI peakiuuu

3 ITo Teme: "Ilepnognueckuii 3akoH U Ilepuonnueckas cucrtema xummudeckux snemeHTos .M. Menneneesa. CtpoeHune
aToMOB. XuUMHUecKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKIIMK"

3.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATUMN: SAPO aToMa, JIEKTPOHHBIN CIIOM aroma, aTOMHas OpOHUTalb,
paanyc aToMa, XUMHUYECKasl CBsA3b, MOJSAPHAs M HEMOJSAPHAs KOBAJIECHTHAs CBA3b, DJIEKTPOOTPHULIATENBHOCTh, HOHHAA
CBSI3b, NOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS

3.2 KJIaCCU(PUITUPOBATh XUMHUECKHUE DJIEMEHTHI

3.3 ONMCHIBAaTh M XapakTepu3oBaTh TabmuuyHyro (opmy [leproanueckoil cUCTeMbl XUMHUYECKUX 3JEMEHTOB: pa3inyaTh

noHATUs "rnaBHas noarpymnmna (A-rpynmna)" u "nobounas noarpynna (b-rpynmna)", "maneie" u "Gonpiune" nepuobl




3.4

packpbiBaTh cmblca [lepuogmyeckoro 3akona /.M. MennpeneeBa: NEMOHCTPUPOBATH IIOHMMAaHUE IEPUOAUYECKOU
3aBMCHUMOCTH CBOWCTB XMMHMUYECKUX JIEMEHTOB OT UX I0J0KeHus B [lepnonnueckoil cucreme

3.5 COOTHOCUTH 0003Ha4YeHHsI, KoTopble uMeroTcss B Tabmuue "llepumonuyeckas cucremMa xumuueckux anementon J[.U.
MeneneeBa" ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsj sipa,
o011ee YucIo 3JIEKTPOHOB M PAaCHpEIeICHHE UX 0 3JIEKTPOHHBIM CIO0SM)

3.6 OTIpPEEISATh CTENIEeHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSIX

3.7 OTIPEIEIATh BUJl XUMUYECKOM CBSI3H (KOBAJICHTHASI 1 MOHHAS) B HEOPTAHUYECKUX COSTUHEHUAX




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne Tema ypoxa Konrpo IMpakrun | uudposbIe
n/n Bcero | JbHbIE YyecKHe oOpa3oBaTe/IbHbIE
padoTbI padoTbI pecypchbl
1 [Tpenmer xumuu. Ponps xumuu B 1 0 0 bu6nuoreka [JOK
JKU3HM 4enoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [TonsTHEe 0 MeTOMaX IMO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1
«IIpaBuna paboTsl B 1aboparopun u bubnmnoreka [HOK
3 i 1 0 1
puEMBI 00paIeHUs ¢ T1a00PATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YwucTeIe BEmecTBa U CMECH. 1 0 0 bubanoreka LIOK
CniocoOsI pa3aenenus cMmeceit https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padora No 2
5 «Pa3 CHI::HI/IC cMecei I()Ha MIpUMEpPE OYUCTKU 1 0 0 bubmorexa LIOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMN)»
bu6nuorexa [IOK
6 ATOMEI H MOTICKYJIbI L 0 0 https://m.edsoo.ru/ff0d2a6c
7 XuMudeckue dJIEMEHTRI. 3HAKU 1 0 0 bubanoreka LIOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorexa [IOK
8 [TpocThie 1 CITOKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ffod2a6e
bubanoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 0 0 https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 0 0 bubmuoreka [{OK
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BeIeCTB. XUMUYECKasi hopMyIia.
BajleHTHOCTh aTOMOB XMMHUYECKHX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOcHTENbHAsA aTOMHAs Macca. bubnnorexa [JOK
11
OtHOcUTEeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOTO bubnunoreka LIOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnunuectBo BemecTtBa. MoJb. bubnunoreka LIOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckue U XUMUUECKUE SBICHUS. bubnuorexa [IOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBHs IPOTEKAHUS bubnuorexa [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XHUMHUUYECKUE YPAaBHEHHS https://m.edsoo.ru/ff0d3b88
Breruncnenus KoaudecTBa, MacChl
17 | BemecTBa Mo ypaBHEHUSM XUMUYECKUX bubmorexa LIOK
m . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukamnus XuMuuecKux
18 | peakrmit (coe)(lane:m A3JI0KEHUS bubmorexa LOK
p P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4E€HBIN-
19 | SHUOMKIOIEIUCT O606HIGHI/I}é u bubmorexa LOK
’ . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUI
20 KonTponbnas padora Nel o teme bu6muoreka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIIY https://m.edsoo.ru/ff0d4290
Bo3myx — cMech razos. CocTaB
y bubnunorexa LIOK
21 | Bo3myxa. Kucinopog — snemeHT u mpocroe

BemecTso. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKUE

22 | cBOWCTBA KHUCIOpOa (pPEaKIIMU OKUCIICHHS bubmmorexa HOK
PO (peakdt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Croco0B! MOJIy4YeHHsT KUCIIOPOa B
23 | mabopaTopuu U I Oh}/II)ILHJ'IeHHOCTI/Ip ’ Eubmorexa IIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI
peaKuuHu, MOHITHE O TEPMOXUMHUYECKOM bu6muoreka [IOK
24
YpPaBHEHUH, IK30- U IHAOTEPMHUUYECKHUX https://m.edsoo.ru/ff0d4790
peaKIMIX
TormmmBo (HedTh, Yroab 1 METAH).
25 | 3arpsizuHenue BOI(i (}()a CZOCO6BI ero ) Bubmiorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[Ipaktrueckas padora Ne 3 o teme
26 | «Ilon ‘lIe)HI/Ie U cobu ];Hne KHCJI0pOJa bubmorexa LIOK
y N p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopon — sneMeHT u mpocTtoe bubmmnorexa LIOK
BelecTBO. HaxoxneHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
dusznueckre U XUMHUUECKUE
28 | cBoiicTBa Bomopoda. Ilpumenenue bubnmorexa LOK
sopoa. 1Ip https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
29 TTorsaTne 0 KUCIOTAX U COJISIX bubmaorexa LIOK
https://m.edsoo.ru/ff0d50d?2
30 Crioco0sbI moTy4eHust BOA0poia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
31 | «Ilom '—IEHI/Ie H codn I;HI/IG BOJIOpPOJIa bubnmotexa LIOK
y oHp FOPOa, https://m.edso0.ru/ff0d4f42
U3YYCHHE €T0 CBOMCTBY
32 Monsipabiit 00BEM ra3oB. 3aKOH bu6muoreka [IOK
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Asorajpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA
33 | BemiecTBa ra3a o ero H3BECTHOM bubmmorexa HOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Breruncnenus 005EMOB ra3oB 110

34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmmorexa HOK
yP . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B

35 DOHU3NYECKUE U XUMUYECKHUE bubmnoreka IIOK
CBOICTBa BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstue 06 bubmuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2

Boga xak pactBopuTeb.

37 HacplleHHbBIE 1 HEHACBIIICHHEIC bubmuorexa [IOK
pactBopbl. MaccoBasi J10J1s BELIECTBA B https://m.edsoo.ru/ff0d5b40
pactBope

[IpakTuueckas pabora Ne 5 o Teme
«IIpuroToByiieHrE PacCTBOPOB C bubnuoteka [JOK

38 .. . N
OIIpeeIEHHON MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 Konrtponsnas pabora Ne2 o treme bubnuoreka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

Oxkcupsl: cocTaB, KnaccupuKaius, bubanoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonyuyeHue u XMUMHUYECKHE CBOMCTBA
41 KI/ICJ‘IOTHLI)}(I OCHOBHBIX U aM()OTEPHBIX bubmiorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHUS: COCTaB, bubanoreka LJOK

42
KJaccuukanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHnue n XuMu4YeCcKre CBOMCTBA bubnunorexa LIOK
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OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, but6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XuMUYECKHE CBOMCTBA bubnuorexa LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 | ciocoObI HOJ(I I:Iel}[II/IH )XI/IMI/I‘ICCKI/IG P bubmorexa LIOK
- Y ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.
Pemenre skcriepuMEeHTAILHBIX 3a71a4 110 bubnunoreka LIOK
47
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHHID
I'enernueckas cBsA3b MEKIY bubanorexa [JOK
48 o
KJIACCaMU HEOPTraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTu3alus bubnnorexa [JOK
3HAHHI https://m.edsoo.ru/00ad9ch?2
KonTponbHas padora Ne3 mmo Teme
50 "OCHOBHLICPKJIaCCBI Il-:I)GO TaHUYSCKUX bubmorexa IIOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
IlepBBle MONBITKH KIacCH(pHUKAITUN
51 XI/IMI/I‘—IeCII()I/IX 3JIEMECHTOB HOHS[T(Il/)Ie 0 ' bubmorexa IOK
' https://m.edso00.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB
Ilepnogudeckuii 3aK0H U
PHOA bu6nunorexa LIOK
52 | [lepuoauueckasi cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB 1. . Menneneepa
53 Ilepuopl, rpynIkl, 110 TIIBI bubmorexa LIOK
PHOJBL TPY - OATPY https://m.edsoo.ru/00ada52c
54 Ctpoenune atomoB. CoCTaB aTOMHBIX bubnmnorexa [JOK

anep. N3oTomsl

https://m.edsoo.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI04EK

. but6mmoreka [IOK
55 | atomoB snemenToB [lepuoanueckoii
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menaeneepa
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHUIO B bubnuotexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
g7 |ZWUL PASBHTHS HAYKH M IDAKTHKH. . . bubnmnoreka HOK
MenneneeB — yu€HbIH, IE1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [IOK
58
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o9 Hommas xumurieckas ceisp https://m.edsoo.ru/00adac34
60 KoBasieHnTHAs nossipHas XuMU4ecKas bubmuoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosnspHas bubnuotexa [JOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
bubanoreka LIOK
62 C
TETICHD ORHCICHIA https://m.edsoo.ru/00adae28
63 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCITUTENIN U BOCCTAHOBUTEIH bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTtponbHas padora Ne4 o reme bu6muoreka [JOK
«Crtpoenne atoma. XUMHYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O60011IeHNE U bub6muorexa [IOK

cUcTeMaTHu3anus 3HaHUU

https://m.edsoo.ru/00adb33c
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67 PesepBublit ypok. O6001eHne u 1 Bu6mumoteka [JOK
CHCTEMaTH3alMsl 3HaHUH https://m.edsoo0.ru/00ad9ch?2
68 PesepBHeiit ypok. O000mIcHNE U 1 bubmmoreka [JOK
CHCTEMAaTH3alMsl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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IIpoBepsieMbIe 3JIeMEHTHI coaep:xanus (8 KJjaacc)

Kon [IpoBepsiemMblil 3J1eMEHT coaep KaHus
1 [lepBoHavyaIbHBIE XUMUYECKHE MTOHATHUSA

1.1 [Ipeamer xumuu. Ponbs XuMuu B )KM3HU 4YelnoBeKa. XUMHUs B cucteMe Hayk. Tena u BemectBa. @u3nueckue CBOWCTBA BELIECTB.
ArperaTHoe COCTOSIHME BELLIECTB

1.2 [TonsiTre o MmeTogax mo3HaHus B XuMuu. Uncteie BemecTBa U cmecu. CrocoOsl pasienenus cMeceit

1.3 ATOMBI U MOJIEKYJIbl. XUMHYECKUE AIEeMEHTbl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocThie U cioxHble BenlecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE

1.4 Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemecTB. OTHOCHUTENbHAS
aTomHasi Mmacca. OTHOCHUTEIIbHASI MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMUYECKOT0 3JIEMEHTA B COCIMHEHUN

1.5 KonunuectBo BemectBa. Monb. Monsipaas macca. B3anMocBs3b KoaM4ecTBa, MacChl M Yuciaa CTPYKTYPHBIX €IMHHUI] BEILIECTBA.
Pacyersl mo hopMyTaM XUMHUYECKHX COCTUHEHHIMA

1.6 duznyeckne 1 XMMHUECKHE SIBICHUSA. XUMUYECKasi peakius U ee MPU3HAKU. 3aKOH COXPAHEHHUS MAcChl BEIIECTB. XUMHUECKHE
ypaBHeHus. Knaccudukarus XUMAYECKUX peakiuii (CoeIMHEHNUs, Pa3IoKEeHUs, 3aMeleHHsI, 0OMEHa)

1.7 XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH TOCyAOH, ¢ MpaBWJaMd pPaOOTHl B JIa0OpaTOPUU H TMpPHEMaMHU
oOpatieHusi ¢ J1abopaTOpHbIM OOOpPYAOBaHHMEM, HM3YUYEHHE W ONUcaHHe (U3MUECKUX CBOMCTB 0O0pa3lloB HEOPTaHWYECKUX
BelIeCTB, HaOMoAeHne Gpu3nueckux (IJIaBICHUE BOCKA, TasHUE JIbJla, pAaCTUPAHUE caxapa B CTyNKe, KHIEHHE U KOHJCHCAIUs
BOJIbI) M XUMHUYECKUX (TOPEHHUE CBEYM, MPOKAIMBAHWE MEIHOW MPOBOJIOKH, B3aWMOJICHCTBHE MeEJa C KHUCJIOTOM) SIBICHUM,
HaONIo/IeHWe W OMHUCaHHe NPU3HAKOB MPOTEKAaHUS XUMHUYECKHX peaklui (pa3ioXeHHe caxapa, B3aWMOJCWUCTBHE CEpPHOM
KHCIIOTHI C XJIOpUJOM Oapusi, paznokeHue ruapokcuia Meau (11) npu HarpeBanuu, B3auMOJEHCTBHE JKeJie3a ¢ pacCTBOPOM COJIH
meau (II), m3ydenue crocoboB paszaeneHus cMmeceil (C MOMOIIBIO MarHuTa, (pUIBTpPOBaHWE, BBIIAPUBAHUE, TUCTHIUISAIIHS,
xpomarorpadus), NpOBEACHHE OUYMCTKM IOBApPEHHOM cCOM, HAOJIOJIEHWE M ONUCAaHUE pe3yJbTaTOB MPOBEACHUS OIbITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3/JaHNe MOJieNieil MOJIeKyJT (IIapOCTEeP/KHEBBIX )

2 Baxueiiiune npeactaBuTeN HEOPraHMIECKUX BEIIECTB
2.1 Bo3ayx - cmech razos. CocraB Bo3ayxa. Kucinopon - sneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue kuciopoaa B HMPUPOJE,




(bu3nuecKkre U XUMHYECKUE CBOMCTBA (peakiuu ropenus). Oxcuasl. [Ipumenenue kucnopoaa. CrocoObl MOyYeHUs KHCIOPOIa
B J1a0oparopuu U npombiinuieHHocTH. KpyroBopot kucnopona B mpupojie. O30H - aJtoTponHast MOAU(UKAINS KUCIOpoa

2.2 TennoBoit a3 ekt xumMHuyeckoi peakiuu, TEPMOXUMUYECKUE YPAaBHEHHUS, IK30- U SHIOTEPMUYECKUE peaku. TOMIMBO: yroib
U MeTaH. 3arps3HeHue BO3/1yXa, YCHICHHE TapHUKOBOTO 3(pdekTa, pa3pylieHne 030HOBOTO CI0s

2.3 Bomopon - smemeHT M mpoctoe BemiecTBO. HaxokaeHue Bomopoaa B IMpHpone, (U3MYECKHe M XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE, cr1oco0b! nonydeHus. Kuciaotel u conu

2.4 MoutsipHblii 00b€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSAM

2.5 ®usnueckue cBorcTBa Boabl. Boja kak pactBoputens. PacTBopsl. HackleHHbIE M HEHACHILIEHHBIE pacTBOPBL. PacTBOpUMOCTH
BELIECTB B Bozie. MaccoBas 1015 BenlecTBa B pacTBope. XUMHUUYECKUE CBOMCTBA BOoAbl. OcHOBaHuUs. Posib pacTBOpOB B IpUpoOAE
U B )KM3HU uesnoBeka. KpyroBopoT Bo/bl B ipupoe. 3arpsi3HeHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJL

2.6 Knaccudpukanuss Heopranmdeckux coeaumneHuil. Oxcunpl. Kiaccudukamust oKcuaoB: cosneobOpasyromue (OCHOBHEBIE,
KHUCJIOTHBIE, aM(OoTepHbIe) U HecosieoOpasyromue. Homenknarypa okcunoB. dusnueckue U XMMUYECKUE CBOMCTBAa OKCHUJIOB.
[Tonyuenue oxkcuaoB

2.7 OcHoBanus. Knaccugukanys oCHOBaHMIA: IIEI0OUM U HEpacTBOpUMbIe ocHoBaHMs. HomeHknaTypa ocHoBaHu. Pu3ndeckue u
XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lonyueHue ocHOBaHUI

2.8 Kucnotsl. Knaccugukanus kucinor. Homenknarypa kucnor. duszndeckue U XUMHUUECKUE CBOWCTBA KUCIOT. Psii akTHBHOCTH
MertasuioB H.H. bekerosa. [Tonyyenue kuciaor

2.9 Conu. Homenknarypa coneil. @uznueckue u XuMudeckue cBorictsa cosneil. [lonyuenue coneit

2.10 |T'enernyeckas CBS3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COETUHEHHH

2.11 | XuMHYecKHi HKCIEpUMEHT: KAaueCTBEHHOE OIpE/eiCHUEe COJAEp)KaHUs KHCIopoJa B BO3/AyXe, IOJyuyeHHe, coOMpaHue,

pacrio3HaBaHWE W W3YYCHHE CBOWMCTB KHCJIOpOZa, HAONIOJEHHE B3aMMOJCHCTBHSI BEIIECTB C KHCIOPOJIOM M yCIIOBHS
BO3HUKHOBEHHUSI W IMpEKpalleHus TropeHus (moxkapa), O3HaKOMJIEHME ¢ oOpa3lamMM OKCHUIOB M ONHCAHHWE HUX CBOMCTB,
MOJTyYeHrne, coOMpaHue, pacro3HaBaHUE M M3YYCHHE CBOMCTB BOJOpOAa (TOpEHHUE), B3aWMOJEHCTBHE BOIOPONA C OKCHIAOM
mean (II) (BO3MOXXHO HCIIOJIB30BaHME BHJEOMATEpPHAIIOB), HaOMIOJEHHE OOpa3LOB BEIIECTB KOJUYECTBOM | MOIb,
WCCIIe/IOBAaHNE OCOOSHHOCTEW pACTBOPEHHUSI BEHIECTB C PAa3IUYHOM pPAaCTBOPHUMOCTBIO, TIPUTOTOBJICHHE pPACTBOPOB C
OIpeJIeIEeHHOW MaccoBOW J0Jeld PacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUME BOJBI C MeTalIaMHU (HATpHUEM M KaJlbIIUEM)




(BO3MOYKHO MHCIIOJIb30BaHUE BUAECOMATEPUAIIOB), ONPEACIICHUE PACTBOPOB KHUCIOT M IIEJOYed C MOMOUIbI0 HHIUKATOPOB,
ucciieloBaHre 00pa3loB HEOPraHMYECKUX BEILECTB Pa3IMYHbIX KJIAcCOB, HAOJIOJCHUE M3MEHEHHUS OKPAcKM MHAUKATOpPOB B
pacTBopax KHUCJIOT M Iejoueil, uzyuyeHue B3aumozeictBus okcuzpa meau (II) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
MeTaJllIaMH, peakUUi HEUTpanu3aluu, MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METaula APYTHM U3
pacTBOpa COJM, pElIeHUE HKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe "BakHeiline Ki1acchl HEOPraHUYECKUX COCTUHEHUM"

Ilepuognueckuit 3axkoH u Ilepumonnueckas cucrema xumuueckux diemeHToB .M. MenneneeBa. CrpoeHue aToMoB.
Xumnueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINU

3.1

IlepBble MONBITKM KiIACCU(PUKALMU XMMHUYECKHX HJIeMEHTOB. lloHSATHE O rpynmax CXOJIHBIX 3JEMEHTOB (ILEJOYHbIE U
[IETIOYHO3EMENIbHBIE METAJUIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE OOpa3yloT aM{QOTEpHbIE OKCHABI H
TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ilepmommueckas cucrema xumudeckux osieMeHtoB J[.M. MenneneeBa. KopoTkonepuoaHas u
mHHOTIepuoaHas ¢opmbl [leproguueckoid cuctembl xumudeckux snemeHtoB J.M. MenneneeBa. Ilepuoabl u rpynmsl.
@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYIIIIbI AJIEMEHTA

3.3

Crpoenune atomoB. CoctaB aToMHbIX siep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000I04eK aTOMOB IepBbIX 20
XUMHYecKUX aieMeHTOB Ilepuonnueckoit cucremsl .M. MenaeneeBa. XapakTepHCTUKa XUMHMYECKOI'O 3JIEMEHTa IO €ro
nonoxeHunto B Ilepunognueckon cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH W3MEHEHHUSl paJuyca aTOMOB XHMHUYECKHX HJIEMEHTOB, METAUIMYECKUX M HEMETAJUTMYECKHUX CBOMCTB TIO
rpymnmnam u nepuojaam. 3Haduenue Ileprnonnueckoro 3akona u Ilepuoanueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB Ui PA3BUTHUS
Hayku U nipaktuku. [[.V. MenpeneeB - ydeHblil ¥ TpaKJaHUH

3.5

Xumnueckasi cBsizb. KoBanieHTHast (MOJMsIpHAsT M HEMOJSPHAs) CBsI3b. OJEKTPOOTPHUIATEILHOCTh XHMHUUYECKHX JJIEMEHTOB.
Honnag cBa3b

3.6

Crenenpb okuciaeHus. OKUCINTEIbHO-BOCCTAHOBUTEILHBIC pcCaKkuu. Hpoueccm OKHUCJICHUS U BOCCTaHOBJICHHSA. OKUCIUTEIN U
BOCCTaAaHOBHUTCIIN

3.7

XUMHYECKUH HKCIIEPUMEHT: M3yUeHHE OOpas3IoB BEIIECTB METAUIOB U HEMETAJIJIOB, B3aMMOJICHCTBHE THUIPOKCHIA IIMHKA C
pacTBOpamMM KHUCJIOT W IIEJI0Yei, MPOBEACHHUE OIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHne, peakiny pa3IoKeHHUs, COSTUHECHMUS )




9 KVIACC

KoJsuuyecTBO 4acos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM Kontpo Mpakrn | (uagppoBkie)
n/m IPOrpamMmalI Bcero | abHbIE yecKme o0pa3oBaTe/IbHbIC
padoThbI padoThbI pecypchl
Pasjen 1. BemecTBo 1 XUMU4ecKHe peakun
[ToBTOpEeHue u yriryoeHue
1.1 3HAHUI OCHOII;HI)IX aZIIeJiIOB Kypca 8 5 1 0 bubmaorexa LIOK
' p yp https://m.edsoo.ru/7f41a636
Kjacca
OCHOBHBIE 3aKOHOMEPHOCTH bubnnoreka [JOK
1.2 N 4 0 0
XUMHYECKUX PEaKIUi https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAS
1.3 I{Hccounauni XUMHYECKUE PEAKIINYU B 8 1 1 Brommozexa [IOK
) ’ p https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIbI M X COeAMHEHUS
OO011ast XxapakKTeEPUCTUKA
2.1 XI/IMI/I‘—IeCI](JI_}IX Z)J'IepMeHT(F))B VIIA-Tpynmst 4 0 1 Brbmuozexa IOK
' Py ) https://m.edsoo.ru/7f41a636
T"aymorensl
O01asa xapakTepucTUKa
2.2 XI/IMI/I‘—IeCII(IIfIX Z)J'IepMeHT(I))B VIA-rpymrst 6 0 0 Brbmuozexa [IOK
' B Py https://m.edso00.ru/7f41a636
Cepa u e€ coeuHEeHHs
O0masa xapakTepucTuKa
2.3 XI/IMI/ILICCII(JITIX BHGII)VICHT(I))B VA-rpynrsl 7 0 1 bubmiorexa LOK
' Py ’ https://m.edsoo.ru/7f41a636
A3oT, hochop u ux coeuHEHHS
OO01mas xapakTepucTHKa
2.4 XUMHYECKHX 3JIEMEHTOB |V A-rpynmsl. 8 1 2 bubmorexa LHOK

Yraepon u KpEMHHIN U X COCTUHEHUS

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



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

Hroro no pazneny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO0mIme CBOMCTBA METANIOB 4 https:/ /Ir;nl/_lgdﬂsig,Ter/(? fﬁgé 6

3.9 Baxxnerie MeTamibl U UX 16 bubmuoreka [JOK
COEIUHEHUS https://m.edsoo.ru/7f41a636

Hroro no pazneny 20

Pasnen 4. Xumus u oxkpy:kamomas cpeaa

41 BemiectBa u MmaTepuansl B )KH3HU 3 bubnnoreka [JOK
YyeJoBeKa https://m.edsoo.ru/7f41a636

Hroro mo pazneny 3

PezepBHOE BpeMms 3 bubmotexa [IOK

https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

IIpoBepsieMble TPeOOBAHNS K Pe3VJILTATAM OCBOCHUSI OCHOBHOW 00pa3oBaTeJLHON nNporpamMmabl (9 kjaace)

Kon [IpoBepsieMbie TTpeIMETHBIE PE3yJIbTAThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHOM MTPOrpaMMbl OCHOBHOT'O OOIIETO
MIPOBEPSIEMOTO o0OpazoBaHHs
pe3yibTaTa
1 ITo Teme: "BemecTBo 1 xumuueckas peakuus”

1.1 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSTHUN: PACTBOP, SJIEKTPOJUTHI, HEIJIEKTPOIUTHI, IICKTPOJIUTHUYECKAS
JTUCCOITHAITUS, PEaKIIM HOHHOT'O 00OMEHa, KaTalln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIC K HEOOpATUMBIC PEaKIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIIMH, OKHUCIWUTEIb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBJICHUE,
aJIoTponus, aM(pOTepHOCTh, XUMUYECKast CBsI3b (KOBaJCHTHAs, MOHHAS, METAJUTMYECKas), KPUCTALINYSCKasl peIIeTKa,
CIUTaBbI, CKOPOCTh XUMHYECKOU peaKInu

1.2 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U MPUMEHSTh 3TU MOHSATHUS NIPU OMHUCAHUM BEIIECTB U
HX MIpEBpaIlCHUI

1.3 COCTaBJISITh ypPAaBHEHUS SJIEKTPOJIUTUYECKON AUCCOIMAIMUA KHUCIOT, LIENOYed W COJei, MOJHbIE U COKpAalleHHBIC
ypaBHEHHUS peaKIMii HOHHOTO OOMeHa

1.4 PacKpbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM TTOCPEICTBOM COCTABIIEHHUS JJIEKTPOHHOTO OajaHca
ITUX peaKun

15 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKOMN peaKInu

2 ITo remam: "HemeTtaiuisl 1 ux coequHeHus" u "MeTajuibl 1 UX coequHEHUS"

2.1 XapaKTepu30BaTh (OMUCHIBaTH) OOIME W CHEHNU(PUISCKUE XUMHUUYECKHE CBOMCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB,
MOATBEPK/1ask ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi

2.2 COCTABJISITh YPaBHEHHUsI pEaKLMi, MOATBEPKIAIOIIUX CYLUIECTBOBAHUE T€HETUYECKOM CBSI3M MEXIY BEIEeCTBAMHU
Pa3IUYHBIX KJIACCOB

2.3 MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH TIIPOTEKAHUS XHWMHUUYECKHX

HpeBan_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX




24 CJIeIOBAaTh MpaBWJIaM TOJIb30BAHUS XHMHUYECKOH IMOCYI0M W JIabopaTOpHBIM OOOpYJOBaHWEM, a TaKXKe MpaBUIaM
oOpalieHusl C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMH I10 BBITIOJHEHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB 110
MOJIYYCHHIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (aMMHUAKa M YTICKUCIIOTO ra3a)

25 MMpOBOAWUTL PCAKIHH, MOATBCPKAAOIIUC Ka4eCTBEHHBIA COCTaB PA3JIMYHBIX BCHICCTB: PaCllO3HABATH OIIBITHBIM IIYTCM
XJIOpU-, OpOMH[I-, MOAMI-, KapOoHaT-, docdaT-, CUIHMKaT-, Cyab(aT-, THAPOKCUI-UOHBI, KaTHOHBI aMMOHHS, HOHBI
HU3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIMEC B BOAHLIX paCTBOPAX HCOPTAaHNYCCKUX BCIICCTB

3 [To Teme: "Xumus u okpyxaroias cpeaa"
3.1 pacKpbIBaTh CMBICII OCHOBHBIX XuMHu4eckux nousTuii: [1JIK BemecTBa; koppo3us METaLIoB
3.2 NPUMEHSTh OCHOBHBIC OIICpAIlMM MBICIUTEIBHOW JCATEIBHOCTH - aHAJM3 M CUHTE3, CpaBHEHHE, O0OOIIeHHE,

CHUCTEMaTU3alMI0, BBISBICHUE MPUUYMHHO-CICICTBEHHBIX CBS3€M - IJI1 M3YyYEHHUS CBOMCTB BEIIECTB M XUMHYECKHX
peaKkiuii; ecTeCTBEHHO-HAay4Hble METOJbl TO3HAHHS - HaONIOJICHHWEe, H3MEpeHHEe, MOJAETUPOBAHUE, HKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIHN)




9 KVIACC

KoanuyecTBo yacon DJIeKTPOHHbBIE
Ne nudpoBLIe
Tema ypoka KonTpoa HMpakTuy p
n/n Bcero o0pa3oBaTejibHbIE
bHbIE pa00OThl | ecKkue padoThI
pecypchl
[Iepunoguueckuii 3aK0H.
puoi bu6mmoreka [IOK
1 [Tepuonnueckas cucTeMa XUMHYECKUX 1 0 0
https://m.edsoo.ru/00adb59
anemenToB /I. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBONCTB XI/IMI/I‘IelZKI/IX 3JIEMCHTOB TEPBBIX 1 0 0 bubmorexa HOK
. p https://m.edsoo.ru/00adb6b6
TPEX MEPHUOIOB
Kiaccudukanust 1 HOMEHKIIaTypa bubnmnoreka [JOK
3 1 0 0
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
Buabl XuMu4aecKoi CBS3U U THIIBI bubmuoreka [JOK
4 . 1 0 0
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnaas padora Nel mo teme
5 «IToBTO eHII/)Ie 1 yTII p6neHHe 3HAHUH 1 1 0 bubmorexa HOK
p yry https://m.edso00.ru/00ae1750
OCHOBHBIX pa3ZIeNioB Kypca 8 Kiacca»
6 Knaccudukamms Xummudaeckux 1 0 0 bubnuoteka [JOK
peaxkLyii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
TlonsATHE O CKOPOCTH XUMHYECKOMN
7 eakuuu. [Tousarue o Ir)OMoreHHbe u 1 0 0 Bubmorexa IIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaAKIIUSIX
[ToHsATHE 0 XUMHYECKOM
8 paBHOBecHH. DAKTOPBI, BAUAIOIIUE HA 1 0 0 bubmmnorexa LIOK
CKOpPOCTh XUMUYECKOW pEaKIUH U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHYECKOTO PAaBHOBECHS
9 OKHCITUTEITEHO- 1 0 0 bubmmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

BOCCTAHOBUTCIIbHBIC PCAKIITUN

https://m.edsoo.ru/00adcade

Teopus 3IEKTPOIUTUYECKON

10 nuccoranyu. CHIIbHBIE U cl1a0bIe bu6morexa LOK
’ https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HMoHHuble ypaBHEHUA PEAKIIUN Enbmmorexa IOK
M peaxi https://m.eds00.ru/00add448
XMMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUIT 00 Bubmorexa IIOK
JpeA https://m.edsoo.ru/00add5ds
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
XHUMHYECKHE CBOMCTBA COJIEU B
13 CBeTe IpeAcTaBieHuil 00 Bubmiorexa IJOK
p ; https://m.edso0.ru/00add8b2
3JICKTPOJIUTUYECKON JUCCOIMAITIHI
14 [MousTHE O TUAPOIU3E COJIEH Bubmiorexa IOK
AP https://m.eds00.ru/00add9d4
15 O0o001IeHe U CHCTeMAaTH3aINS bubmmoreka [JOK
3HAHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1. bubnnorexka [JOK
16
«PelreHne 3KCepuMEHTAIbHBIX 3a1aW) https://m.edsoo.ru/00addbfa
Kourponsnaast padora Ne2 mo teme
17 «DNEKT OJIII:TI/I‘leCKal})I HCCOLAAINA Bubmiorexa IOK
p A HHATLHA. https://m.edsoo.ru/00addecQ
XVMUYECKUE PEeaKlui B PACTBOPAX»
OO011ast XxapakTeEPUCTUKA
18 ranoreHo]]il XI/IME‘IGCKFI)/IC CBOMCTBA Ha bubmiorexa IJOK
' https://m.edsoo.ru/00addfe2
npuMepe Xjaopa
XnopoBogopoa. CoisHast KUCIIOTAa,
19 XI/IMI/I‘-IGCKIE@ CBiﬁnga [IOJIVUEHNE bubmaorexa IJOK
’ y ’ https://m.edso0.ru/00ade104
MIPUMCHEHUE
20 [TpaxTrueckast paborta Ne 2 o bubnuorexa [IOK

teme «llosryueHne cCoMsIHOM KUCIIOTHI,

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00ade348

M3y4YCHHUE €€ CBOKCTBY

Brruucienus o ypaBHeHUAM

21 XUMHUYECKHUX PEAKIIUN, €CIIH OQUH U3 bu6motexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30BITKE
99 OO0m1as xapakTepucTuka bubnmoreka [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANOTpOIHBIE MOAU(PHUKALINN
93 cepsl. Haxoxaenue cepsl u €€ bubnuorexa [JOK
COCIMHEHUH B NpUpoae. XUMUUECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEpBI
CepoBoaopoj1, CTpOEHHUE, bubnmnoreka [JOK
24 .
du3nYecKre U XMMHUYECKUE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 ¢duznueckue u xninqecfne CBOMCTBA bubmmorexa LHOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
26 o ‘ICHIESI CEPHOU KHUCIIOTHI bubmorexa HOK
y p ' . https://m.edsoo.ru/00adec8a
XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKaOIIen
Cpenbl COeTMHEHUSIMU CEPBI
97 Brruucnenune maccoBoit 101u bubmuorexa [JOK
BBIX0/Ia IPOYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa
28 anemMeHToB VA-Tpynimsl. A30T, bubnmoreka [JOK
pacrpoCTpaHEHHE B IIPUPOJIE, https://m.edsoo.ru/00adeea6
busznyecKkrue 1 XUMUIECKHE CBONCTBA
AMMHaK, ero ¢pu3HYeCKUe U
. @ bubmuorexa [JOK
29 XUMUYECKHE CBOWCTBA, MOJTYYEHUE U

MMPUMCHCHUC

https://m.edsoo.ru/00adf004
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[IpaxTuueckas padora Ne 3 o

30 teme «Ilomydyenne aMmmuaka, U3ydeHHe bubmorexa LIOK
. Y > 13Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KucioTa, e€ husndeckue bubnmoreka [JOK
Y XMMHYECKHUE CBOIMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX
32 no0pennii. XUMUUYECKOe 3arpsA3HEHUE Bubmorexa IIOK
yHoop . P https://m.edsoo.ru/00adf518
OKPYXKArOIICH CPe/Ibl COSAMHCHUSIMH
aszora
®ocdop. Oxcua pochopa (V) u
33 docdo Haj) KiCHOTa Z(Ii)ﬁsng)e(iﬂi I/I) bubmorexa LIOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, ITOIyYCHHE
Hcnonb3oBanue pocdaros B
34 KayecTBE MHUHEPAIbHBIX YA0OpEHUH. bubmuorexa [JOK
3arpsi3sHEHUE TPUPOIHON CPEIbI https://m.edso0o.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHeHHUE B
35 [IPUPOLIE (1)11)4331111;01(142 5 XI:I)/IMI/I‘IGCKI/IG bubmaorexa [JOK
PHPOAE, https://m.edso0.ru/00adfd9c
CBOICTBa
Oxkcuppl yraeposa, ux Gpusndyeckue
36 Y XUMUYECKHE CBOMCTBA. DKOJIOTMUYECKUE bubnuoteka [JOK
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)
37 VYronpHas KUCIOTa U €€ COTu bubmorexa HOK
https://m.edso0.ru/00ae006¢
[IpaxkTuueckas padora Ne 4 o
38 teme "[losydueHne yriekucnoro rasa. bubnnorexka [JOK

KauectBennas peaxius Ha kapOoHaT-
noH"

https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIE MOHATHS 00

bu6mmoreka [IOK

39 OpraHUYEeCKUX BElIECTBAX KaK O
p B https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIJIepoaa
40 Kpemuuii 1 ero coeqnHeHUs bu6morexa LOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pelenne skciepuMeHTANIBHBIX 3aa4 110 bubnmoreka [JOK
41 "
TeMe «BakHenme HeMeTaJuIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
KonrponsHas padora Ne3 o teme
42 «BaxcHeﬁmEe HeMeTZJIJH)I A UX bubmaorexa IIOK
https://m.edsoo.ru/00ae0e18
COEIMHEHU S
OO61as xapakTepuCcTHKa
XUMHYECKHUX DIIEMEHTOB — METAJIJIOB.
bubmuorexa [JOK
43 Merayuimyeckas CBA3b U METAIUIAYECKAS
. https://m.edsoo.ru/00ae103e
KpUcTa/uTMdeckas pemeérka. dusnyeckue
CBOMCTBAa METAJIOB
XUMHUYECKHEe CBOMCTBA METAJIOB.
44 DIIEKTPOXUMUUECKUI PSII HAIPSHKEHUI bubmaorexa IJOK
p p p https://m.edsoo.ru/00ael156
METAJLJIOB
O61ue crnocoObl MOTyUYeHUs
45 MetaiioB. CruiaBel. Beraucienus mo bu6mmorexa [IOK
YPaBHEHUSAM XUMUYECKUX PEAKLIUN, ECITU https://m.eds00.ru/00ae1156
OJIMH U3 PEAreHTOB COAECPKUT IPUMECH
46 TToHsaTHE 0 KOPPO3UU METAILIOB Bubmorexa LIOK
pp https://m.edsoo.ru/00ael278
bu6mmorexa [IOK
47 €JIOYHBIE METAJUIEI
HI https://m.edsoo.ru/00ael4b2
b K
48 Oxcupl ¥ THIPOKCH]IBI HATPUS U uommorexa O

https://m.edso0.ru/00ael4b2
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Kajius

[IlenoyHoO3eMeNIbHBIC METAIIIBI — bubmuorexa [JOK
49 . N
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxxneiire coeuHeHNs KalbIus bubamorexa [IOK
A t https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3 AL
3HAHUU
59 JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuoreka [JOK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
ITpakTruueckas padora Ne 6 mo
53 TEeMe ")I?éCTKOCTB BO 111 1 METOJIBI e& bubmorexa HOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
4 A
> JTOMIHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 XK
e30 https://m.edso00.ru/00ae1d86
57 OKcuabl, THAPOKCUBI U COJIH bubnuoteka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUU https://m.edso00.ru/00ae1750
[TpakTuyeckas padora Ne 7.
Pelienne skcriepUMEHTANIBHBIX 3a1a4 110 bubnnorexka [JOK
59 .
Teme «BakHele MeTaibl U uX https://m.edso0.ru/00ae3de8
COCTMHECHUS
BeruncieHus mo ypaBHEHUSIM
. P bubnmuorexa [JOK
60 XUMUYECKHUX PEaKIIUd, ECITH OJUH U3

PCarcHToOB 1aH B M30BITKE UIIH COACPKUT

https://m.edsoo.ru/00ael 750
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IIpuMecH. BelauciieHrst MacCOBOM J10JIH
BBIXOJ1a IPOJYKTA PEAKLUU

O00011eHUE U CUCTEMATU3ALMS

bubmuorexa [JOK

61 3HaAHUUI ! https://m.edso00.ru/00ae1750
KonTponpHas padora Ne4 o Teme
62 <<BamHeﬁ}$Ee§;aiim I/ITI/IX o 1 bubmmorexa LHOK
https://m.edso00.ru/00ae1750
COCTMHCHUS
63 BemectBa u Marepuaisl B 1 bubnuorexa [JOK
[IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo0.ru/00ae3f50
XUMUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
64 . 1
OKPYXKarOIIEeH Cpeabl https://m.edso0.ru/00ae4270
65 Ponp xumuu B penieHun 1 bubnuorexa [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblii ypok. O6001IeHre U 1 bubnuorexa [JOK
cUCcTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNe U 1 bubmmoreka [JOK
CHCTEMATU3alNS 3HAHU N https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O6001IeHNe U 1 bubmmoreka [JOK
CHCTEMATU3alUS 3HAHU N https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IIpoBepsieMbIe 3JIeMEeHTHI coaep:xanus (9 KJjaacc)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

BemectBo 1 xumnueckas peakuus. IloBropenue

11

Ilepuonnueckuii 3axkoH. Ilepuonmdeckas cucremMa xumudeckux odneMeHToB J[.M. MengneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMYECKHX JIEMEHTOB IIEPBBIX TPEX MEPUOI0B, KAJINs, KaJIblUsd U UX COCMHEHUN B
COOTBETCTBHH C ITOJIOKEHUEM JIEMEHTOB B lleprnonnueckoil cucreme U CTpOEHUEM UX aTOMOB

1.2

CTpO@HI/Ie B€IICCTBA: BUJbI XHMHYECKOMN CBS3H. THIIBI KpUCTAJUNIMYCCKUX PCHICTOK, 3aBUCUMOCTD CBOICTB B€OICCTBA OT THUIIA
KpHCTaHHquCKOﬁ PCUICTKU KW BHOA XUMHUUYECKOM CBSI3H. KJ'IaCCI/I(bI/IKaI_II/IH U HOMCHKJIATYpa HCEOPraHHMYCCKUX BCHICCTB
(MC)KIIYHapO[[HaH u TpI/IBI/IaJII)HaH). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Pas3/IMYHBIM KjlaCCaM HCOPraHUYCCKHX
CO@HHH@HHﬁ, TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCHICCTB

1.3

Krnaccudukanus XuMHYEeCKUX PEaKIHii 0 pa3InYHBIM MpU3HaKaM (TI0 YHCIy U COCTaBY y4aCTBYIOUIMX B PEAKI[MU BEIIECTB, MO
TerioBoMy 3((}eKTy, 1o H3MEHEHHIO CTENEHEH OKHCICHUS XWMHUYECKUX DJJIEMEHTOB, MO OOpPaTHMOCTH, IO YYacCTHIO
Karajau3aTopa). JK30- U SHIOTEPMHUYECKHE pEaKIMH, TePMOXMMHUYECKHE ypaBHEeHUA. [loHATHE O CKOPOCTH XMMHYECKOM
peakuuu

1.4

[Tonsitue 00 0OpaTUMBIX W HEOOPATHUMBIX XUMHUUYECKHX peakiusax. [[OHATHE O TOMOTE€HHBIX W TETEPOTE€HHBIX PEAKIUIX.
[TonsiTe 0 xuMUYeckoM paBHOBeCUU. DAKTOPHI, BIUSIOUIME HA CKOPOCTh XMMHYECKON PEaKIUU U MOJOKEHUE XUMUYECKOTO
paBHOBECHs

1.5

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pc€aKknuuu, SHGKTpOHHHﬁ OaaHc OKHUCIIMTEIIbHO-BOCCTAHOBUTEIIHbHOM peaKknuu.
CocraBieHue ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C UCIIOJIb30BAHUEM ME€TO/1a BJICKTPOHHOTO OanaHca

1.6

Teopus >AEKTPOUTHUECKON MUCCOIUALMUA. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI, aHMOHBI. MeXaHu3M JTUCCOIHAIUN
BEIIECTB C Pa3IMYHBIMU BHJIAMU XUMHUYECKOW cBs3u. CtemneHb aucconuanuu. CUIbHBIE W cladble AJIEKTPONUTHL. Peakmum
MOHHOro oOMeHa. YCJIOBUSI MPOTEKaHUsl peakiuil MOHHOTO OOMEHa, IMOJIHbIE U COKpAICHHbIE MOHHbIE YPABHEHMS PEAKIIHI.
CaoiicTBa KHCTIOT, OCHOBAaHUH U COJIEH B CBETE MPECTABICHUN 00 JIEKTPOIUTUYECKON nucconnanui. KauecTBeHHbIE peaKIiu
Ha HoHbL. [loHATHE O TUIpOIH3E CONen

1.7

XUMUYEeCKUH SKCIICPUMCHT. O3HAKOMJICHHUE C MOACIIAMU KPUCTANIMYCCKUX PCIHICTOK HECOPTraHMYCCKUX BCIICCTB - METAJIJIOB U
HEMCTAJIII0B (rpa(bHTa )51 aHMa3a), CJIOXKHBIX BCIICCTB (xnopI/ma HanI/ISI); HCCJIICAO0OBAHUC 3aBUCUMOCTH CKOPOCTHU XUMHUYECKON




peakiuu OT BO3ICHCTBUS PA3IUYHBIX (AKTOPOB; HCCICIOBAHHUE HIICKTPOIPOBOJHOCTH PpACTBOPOB BEILECTB, IpoIEcca
JIUCCOLMAIMN  KUCJIOT, IIeio4Yedl u coieil (BO3MOKHO —HCIOJIb30BaHHWE BUIEOMATEpHUAliOB); IPOBEACHHE OIBITOB,
WUTIOCTPUPYIOIIMX MPHU3HAKH MPOTEKaHUs peakuuii MOHHOTO oOMeHa (0Opa3oBaHHE OCajKa, BBIACICHHE Taza, 0Opa3oBaHHE
BOJIbl); OTBITOB, UJUTFOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM (FTOpEeHUe, peakliuyi pa3ioKeHus,
COEMHEHMS); PpAaclO3HABAaHUE HEOPIaHWYECKUX BEIIECTB C IIOMOIIBI0 KAaueCTBEHHBIX PEAKIUI Ha WOHBI, pELICHHUE
AKCIIEPUMEHTANILHBIX 3aa4

Hemeramier 1 ux COCOAUHCHUA

2.1

OOmiass xapakTepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeNeHU okucieHus. CTpoeHue u
(¢u3nUecKre CBOWMCTBA MPOCTBIX BEIISCTB - TAJOTCHOB. XHMMHUYSCKHE CBOWCTBA HA MpUMEpE XJopa (B3aUMOJCHCTBUE C
MeTaJlJlaMH, HeMeTaJllaMu, menodamu). XiopoBoaopo. ComsHas KUCIOTa, XUMUYECKHE CBOMCTBA, MMOJyYeHHUE, TIPUMEHEHHE.
JelicTBue xj0pa U XJ0pOBOJOPO/Ia HA OPraHU3M YesioBeka. BakHere XJIOpuabl U UX HaXO0XKJICHUE B IPUPOJIE

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHHUS.
Crpoenne u ¢pu3NIEeCKre CBOMCTBA MPOCTHIX BEMIECTB - KUCIOPOJA U Cepbl. AJIOTPONHBIE MOIU(UKAIIUN KACIOPOAa U CEPHI.
Xumnueckue cBoiictBa cepbl. CepoBOAOpOA, CTpoeHue, (u3MyYeckrue M XUMHYeckhe cBoWcTBa. OKCUABl cepbl Kak
[IPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KHUCIIOTa, (PU3NYECKHUE U XMMHYECKHE CBOWCTBa (00LIME KaK IMpeICTaBUTEIs
KJ1acca KUCIIOT U crieruduueckue). XUMUUYECKUEe peakiuy, JeKallie B OCHOBE IIPOMBIIUIEHHOI'O CIIOCO0a MOJyUYeHUs CEepHOU
kucnoThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAaUeCTBEHHAs peakius Ha cyibgaT-uoH. HaxoxaeHue cepbl U ee coeTMHEeHUN
B MpUpoje. XUMUYECKOE 3arpsA3HEHNE OKPYIKaAIOLIEH Cpelibl COETUHEHUSMU cepbl (KUCIOTHBIE J0XK/IU, 3arpsA3HEHHE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILEHUS

2.3

OOmast xapakTepucThKa 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCTICHH OKHCICHUS. A30T,
pacmnpocTpaHeHue B mpupoje, Gu3ndecKkue U XuMU4eckre cBoicTBa. KpyroBopot a3ora B mpuponae. AMMUaK, ero (pu3ndeckue
¥ XUMUYECKUE CBOWCTBA, MONy4YeHHE U npuMeHerune. Colin aMMOHUS, UX (PU3NYSCKUE U XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiiys Ha MOHBI aMMOHHUS. A30THasl KHCIIOTa, e MoJlyueHue, Gu3nuecKue U XUMHYecKne cBoWCTBa (oOrue
KaK TIPEJICTAaBUTEIIS KJIacca KUCIIOT U cnenududeckue). Mcrnoib30BaHne HUTPATOB U COJICH aMMOHHUS B KAY€CTBE MHHEPAIBHBIX
ynoopeHuii. XUMHUYECKOe 3arps3HEHHE OKPYKAIOIIeH Cpeibl COSTUHEHHMSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3AyXa,
TTOYBBI U BOJIOEMOB)

2.4

®ocdop, amnorpornHbie Moauduxamu docdopa, dpusnueckue u xummuueckue cpoiictsa. Oxcua docdopa (V) u pochopnas
KHCJIO0Ta, (PU3NYecKre U XUMHUECKUE CBOICTBa, nonydeHue. Vicnonp3oBanue GpochaToB B KaueCTBE MUHEPATIBHBIX y10OpEeHUI

2.5

061_[1351 XapaKTCPUCTHUKA 3JJICMCHTOB IVA-I‘pynHBI. OcoOeHHOCTH CTPOCHUSA aATOMOB, XAPAKTCPHBIC CTCIICHHU OKHCJIICHUA.




VYraepon, alOTPONHBIE MOJU(HUKAIMH, PACIIPOCTPAHEHHE B MPUpPOAE, (HU3NYECKHEe M XUMHYECKUE CBOWCTBA. AncopOuus.
Kpyrosopot yrinepoga B mpupone. Okcuabl yriepoja, UX (QHU3MYECKHEe M XUMHUYECKUE CBOMCTBA, JEicTBUE HA JKUBBIE
OpraHM3MBbl, IOJIy4EHHE W INPUMEHEHHE. ODKOJIOIMUYecKHue IpoOieMbl, CBsA3aHHbIE ¢ okcuaoM yriepoga (IV); rumoresa
r7100aJIbHOTO TOTEIVICHUs KJIMMaTa; MapHUKOBBIA A(QQeKT. YroiabHas KUCIOTAa U €€ COJHU, MX (pu3nyeckue M XUMHUYECKUe
CBOWCTBa, IMOJyuyeHHE W NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-WOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEIMLHE, IPOMBIIIIEHHOCTH U CEJIbCKOM X034HCTBE

2.6

[lepBoHavyayibHBIC TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHUAX yriepoaa (MeTaH, 3TaH, ITHICH, alleTHIICH,
3TaHOJ, TJIMIEPUH, YKCyCcHas Kuciora). X coctaB u xumMudeckoe ctpoeHue. [loHsATHe 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBoJax - U HUX POJM B JKU3HM 4ejoBeka. MarepuanbHOE €IUHCTBO OPraHUYECKHMX M HEOPraHUYECKUX
COCIMHEHHNH

2.7

Kpemuuii, ero ¢pusnueckue u XUMUYECKUE CBOICTBA, MOdyyeHUEe U npumeHeHue. CoequHeHus] KpeMHUs B npupoje. Oduue
npencrasiaeHus o6 oxcunue kpemHus (IV) u kpemHueBoil kucinore. CHUIMKaThl, UX HCIOJIb30BAaHHWE B OBITY, MEIULUHE,
IIPOMBIIIJIEHHOCTH. BakHelne cTpouTenbHblE MaTepHalibl: KEpaMHUKa, CTEKJIO, LIEMEHT, OETOH, kene300eToH. [IpoGiiemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU

2.8

XUMUYECKUN 3KCHEPUMEHT: H3y4YeHHE O0O0pa3lloB HEOPraHWYECKUX BEIECTB, CBOMCTB COJISIHOM KHCIOTBHI; IIPOBEJCHUE
KayeCTBEHHBIX PEAaKLUUN Ha XJIOPUI-MOHBl M HAONIO/JEHUE MPU3HAKOB MX MPOTEKAHUS; OMbITHI, OTpa)karolue (pU3NYecKue U
XMMHYECKHE CBOWCTBAa TaJIOT€HOB M MX COEIMHEHHUH (BO3MOXKHO HCIIOJIb30BAaHME BHUAEOMATEPUANIOB); O3HAKOMJICHHE C
oOpasmamMu XJIOPUAO0B (TAJIOTEHHUIOB); O3HAKOMJIEHHWE C 00paslamMu Cepbl U €€ COCAMHEHUSMU (BO3MOKHO HCIOJIb30BAaHUE
BUJIeOMaTepHaJIoB); HaOJro/eHUE Mpolecca OOyIIMBaHMS caxapa MOoJ JAEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI;
M3y4eHHEe XMMHUYECKUX CBOICTB pa30aBICHHON CEpHOW KHCIIOTHI, MPOBEACHHE KAaYeCTBEHHOW peaklUuH Ha Cyiab(aT-HOH U
HaOJIoZieHne TpU3HAKa ee IMPOTeKaHMs; O3HaKoMJIeHHe ¢ (pu3MuecKuMH cBoOiicTBaMu a30Ta, ¢gochopa M HX COEAMHEHHH
(BO3MOKHO HCIIOJIb30BaHHE BHJIEOMATEpUANIOB), 00Opa3liaMu a30THBIX U (OCPOPHBIX yNOOpEeHMi; MmoiaydyeHue, codupaHue,
pacrio3HaBaHMe M M3Y4YEHHE CBOMCTB aMMHaka; MPOBEJCHHE KAaueCTBEHHBIX PEaKLUUi Ha MOH aMMOHMS U (ochaT-UOH U
U3y4eHHE NPU3HAKOB MX MPOTEKaHMs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHONW a30THOM KHUCIOTBI C MEIbI0 (BO3MOYKHO
UCMOJb30BAHUE BHJIEOMATEPUANIOB); H3Y4YEHHE MOJETIeH KpPUCTAJUIMYECKUX pelIeTOK anmasza, rpaduta, ¢QyluiepeHa;
O3HAaKOMJIEHHE C TPOLECCOM aJCOpPOLMM PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHMBOIa3a;
MoJlyyeHue, coOupaHue, paclo3HaBaHWE W M3YUYEHHE CBOMCTB YIJIEKHUCIIOTO ras3a; MpOBEACHHE KAaYeCTBEHHBIX PEaKlIUd Ha
KapOOHaT- W CHUJIMKaT-MOHbI W U3Y4YEHHE TPU3HAKOB UX TNPOTEKAaHUS; O3HAKOMJIEHHE C MPOAYKIHEeH CHIMKATHOU
IIPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTANIBHBIX 3ajja4d 110 TeMe "BakHelne HeMeTaulbl U UX COeAMHEHN"

Mertamnsl 1 uX COCIUHCHUA




3.1

OOmiast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB - METAJUIOB Ha OCHOBAaHMM HMX NOJOXeHus B llepmoamueckoii cucreme
xumMHu4ueckux eMeHToB I.11. Menzeneesa u crpoeHns aromoB. CTpoeHHe MeTaioB. MeTajuindeckas CBA3b U METAJUIMYECKAs]
KpUCTAJIJINYECKAsl pelieTKa. DJIEKTPOXUMUUECKUM sl HAlIPSHKEHUH METalIOB

3.2

dusnuecKkue U XMMUYECKHE CBOMCTBA MeTayutoB. OOmme crocoObl MoMydeHus: MeTaiuioB. [IoHATHE O KOPPO3UM METaslIoB,
OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT Koppo3uu. CruiaBbl (CTallb, YYT'YH, JIOPATIOMUHUNA, OpOH3a) U UX NMPUMEHEHHE B OBITY U
MIPOMBILIIIEHHOCTH

3.3

[llenounsle Metambl: nosiokeHue B llepumoamueckoil cucreme xumuueckux sneMeHToB [[.M. Menpneneesa; cTpoeHue HX
aTOMOB; HaXOX/JIeHUE B Mpupoae. Pu3ndeckre 1 XuMUUYECKHe CBOMCTBA (Ha nmpuMmepe HaTpust U Kanus). OKCUABI U TUIPOKCUIBI
Hatpus U Kanus. [[puMeHeHne meNnoYHbIX METAUIOB U UX COCIUHEHUI

3.4

[Ilemo4yHO3eMENIbHBIC METALIBI MarHUW M KajbllMi: ToJIoKeHHe B Ilepuomnyeckol cucteMe XUMHUYECKHUX diaeMeHToB J[.M.
MeneneeBa; CTpOCHHE MX aTOMOB; HaXOXJIeHUE B Mpupoje. Pu3nyeckrue U XUMHUYECKHE CBOMCTBA MAarHusi U KaJbIIUS.
Bakneiiimme coequHeHNs KATbIKS (OKCHI, THAPOKCHU/I, COJN ). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHCHUS

3.5

Amomunuii: nonoxenue B llepuognueckoit cucteme xumuueckux sieMeHToB .M. MeHneneeBa; CTpoeHHE aToMa;
HaxoXJIeHue B mpupoae. OU3NYECKUe M XUMUYECKHE CBOMCTBA aFOMHUHMS. AM(OTEpHBIE CBOWCTBA OKCHAA M THAPOKCHUIA
AIIOMUHUS

3.6

XKeneszo: monoxxkenue B [lepuoanueckoit cucreme xummuueckux snemeHToB .M. MeHaeneeBa; cTpoeHre aToMa; HaX0XJIEHUE B
npupoje. duznyeckue u XuMUUECKHe CBOMCTBa kere3a. Okeunbl, ruapokcuabl u conu xenesa (I1) u xenesa (I1I), ux cocras,
CBOICTBA U MOJTy4YeHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C 00pasllaMHd METaJUIOB U CIIJIaBOB, UX (PU3WYECKUMH CBONCTBAMH; H3yueHUE
pe3yJabTAaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIB30BaHUE BHUIACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLIUSI U HATPUS C BOJOM (BO3MOYKHO MCIIOJIB30BAHUE BHJIEOMATEPHAIIOB); UCCIIEIOBAHNE CBOMCTB KECTKOW BOJBIL; IIpoliecca
TOpEHUs JKeJie3a B KUCIOpoie (BO3MOKHO MCTIOIB30BaHUE BUIEOMATEPHUAIIOB); TPU3HAKOB MTPOTEKAHUSI KAU€CTBEHHBIX PEaKIIUiA
Ha WOHBI (MarHusi, Kaublus, amoMuHUs, 1uHKa, xkene3a (II) u xenesa (II), menu (II); HaGIrOACHNE M ONMKCAaHUE MPOIECCOB
OKpalllMBaHUs TUIAMEHH WOHAMHU HATPHUS, KaJdus W KaJbIUsi (BO3MOXKHO HCIIOJIH30BAaHHE BHUJICOMATEPHANIOB); HCCIICIOBAHUE
aM(pOTEepHBIX CBOWMCTB THAPOKCHUAA AaTIOMUHUS W THUAPOKCHUIA IIMHKA; pEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad 10 TeMe
"Baxuelnie METaIIbI M UX COeTUHEHU"

XHMHMS M OKpYyXKarolas cpeaa




4.1 Hosble maTepuaisl 1 TexHOJIOrHU. BemecTBa 1 MaTepuaiibl B IOBCEAHEBHOM KU3HU YEI0BEKa. XUMHUs U 310poBbe. besonacHoe
HCIOJIb30BAHUE BELIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIb IpU XUMHUYECKUX 0KOTaX U OTPABICHUSIX

4.2 OCHOBBI 3KOJIOTMYECKOW T'PaMOTHOCTH. XHUMHUYECKOe 3arpsisHeHue okpyxaromeil cpenbl IIJIK. Ponp xumum B pemenHun
IKOJIOTHYECKUX Tpobnem. [IpupoaHble WCTOYHHWKHU YIJIEBOAOPOIOB (yroyib, MPHPOAHBIA ra3, HEPTh), MPOIYKTHl UX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3 XUMUYECKUH KCIIEPUMEHT: U3yueHue 00pa3I0B MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI)

/lna npoeedenusn 0CHO8HO20 20CY0apCmMEEHH020 IK3ameHna no xumuu (0anee - OI'3 no xumuu) ucnonvzyemcesa nepeuens
(Koougpukamop) npoeepsemvix mpedosanuil K pe3yibmamam 0C60eHUs 0CHOBHOI 00pA306aMeENbHOI NPOZPAMMBL OCHOBHO20 00ULE20
00pazoeanus u INEMEHmMO8 COO0EPHCAHUAL.

IIpoBepsiemblie HA OI'D o XMMUKM TPEOOBAHUSA K PE3VJILTATAM OCBOCHUS OCHOBHON 00pa30BaTeJLHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3oBaHus

Kon ITpoBepsieMble TpeOOBaHU K MPEAMETHBIM pe3yibTaTaM 0a30BOr0 YPOBHsI OCBOSHHSI OCHOBHOW 00pa30BaTeNbHON
MIPOBEPSIEMOTO MporpamMMbl OCHOBHOTO 00111ero 00pa3oBanus Ha ocHoBe DI'OC
TpeOoBaHUS
1 [IpencraBnenue:
11 0 MO3HaBAaEMOCTH SIBJICHUM MPUPOJIbI, TOHUMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAayKH Kak 00jacTu

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTYpbl U MPAKTUYECKON NESATEIBbHOCTH YEIOBEKa B YCIOBHUSX
COBPEMEHHOT0 00111eCTBa; TOHUMAaHNUE MECTa XUMHUU CPEAU IPYTHX €CTECTBEHHBIX HAyK

1.2 0 HAaYYHBIX MCTOAaxX IMO3HAHHA, B TOM YUCJIC SKCIICPUMEHTAJIbHBIX U TCOPETUICCKUX METOJAaX UCCIICAOBAHNA BEIICCTB U
HU3YUYCHUA XUMHUYCCKUX peaxunﬁ; YMCHHUEC UCITIOJIB30BATh MOJCIN JIS 00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3 0 cepax mpoeccHoHATBHON 1eATETbHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMHU TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha
JOCTHKEHHUSIX XMMHUYECKON HayKH, YTO MO3BOJUT OOYyYaroIIMMCsI pacCMaTpuBaTh XMMHIO Kak cdepy cBoed Oymayuieit




npo¢eCCUOHATLHON AEATENBHOCTU U C/IeTaTh OCO3HAHHBIN BBHIOOP XMMHUH KaK MPOQUIBHOTO MPpeIMETa MPH Mepexoie Ha
YPOBEHb CpeHEro 001iero oopa3oBaHus

BJ'Ia,I[eHI/IC CHCTEMOM XMMHYCCKUX 3HAHUM 1 YMCHHUE IPUMCHATH CUCTEMY XUMUUYCCKUX 3HaHI/II71, KOTOpaA BKIO4YacCT:

2.1

BOKHEHIINE XUMHUYECKUE MOHATUS: XMMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, ITPOCTOE U CJI0KHOE BEUIECTBO,
OJIHOPOJHAs. U HEOJHOPOJHAs CMECh, OTHOCUTEIIbHBIE aTOMHAs U MOJIEKYJISIPHASI MacChl, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJISIpHAsI Macca, MOJSIPHBIM 00BbEM, OKCHJI, KHCIOTa, OCHOBaHWE, COJIb (CpEmHss), XUMHUYECKas PEaKIus, peaKiuu
COCITMHEHUS, PEAKIMH PA3JIOKCHUS, PEaKIUU 3aMEIIeHUs, Peakiuu oOMeHa, TEIUIoBOM 3¢ (deKT peakiuu, dK30- U
SHJIOTEPMUYECKUE pEeaKIUH, pacTBOp, MaccoBas [0Js XMMHYECKOIo 3JIEMEHTa B COCAMHEHHH, MaccoBas IO U
MPOIICHTHAsT KOHIIEHTpAIIUs BEIIECTBA B PAaCTBOPE, AJIPO aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, painycC
aToMa, BaJEHTHOCTb, CTENEHb OKHUCICHUS, XUMHUUYECKas CBS3b, AJIEKTPOOTPHUIATEIBHOCTD, MOJISIPHAS WM HEMOJsSpHAas
KOBAQJICHTHAsI CBsI3b, HWOHHAs CBSI3b, METAJUIMYECKash CBsI3b, KPHUCTAJUIMYECKAsh penieTka (aToMHas, HWOHHAasi,
MeTaJlJIn4ecKasi, MOJIEKYJIsIpHasi), MOH, KATUOH, aHUOH, AJIEKTPOIIUT U HEITEKTPOIUT, JIEKTPOTUTHUECKAs AUCCOIHAIIHS,
peakIy HOHHOTO 0OMEHA, OKUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIC PEAKIIMH, OKHCIUTENIb U BOCCTAHOBUTENb, OKHCIICHUE U
BOCCTAaHOBJICHHUE, AJICKTPOJIU3, XUMUUECKOE PaBHOBECHE, OOpaTHMbIe M HEOOpAaTUMBIC PEAKIUH, CKOPOCTh XMMHUYECKON
peakuuu, katanusatop, [1/IK, koppo3us meTamioB, CIUIaBbl

2.2

OCHOBOIIOJAraromue 3aKOHbI XHMMHHU: 3daKOH COXpPAaHCHHA MacCChI, HepI/IO,Z[I/I‘{eCKI/Iﬁ 3aKOH III/I MeHﬂeneeBa, 3aKOH
IIOCTOSAHCTBA COCTaBa, 3aKOH ABOF&HPO

2.3

TCOPHUH XUMHHU: aTOMHO-MOJICKYJISIpHAA TCOPUSA, TCOPUA BHGKTpOHHTquCKOﬁ JUccomruanmumn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOIIEH:

3.1

yMEHHE NMPaBUIbHO UCIIOIB30BaTh U3YUYEHHBIE BEIIECTBA U MaTE€pHaJIbl (B TOM YUCIIE MUHEPAJIbHBIE y100pEHUs, METAJLIbI
U CIUIaBbl, MPOJIYKTHI MepepabOTKU MPUPOJHBIX UCTOUHUKOB YIJI€BOJOPOAOB (YIJIs, MPUPOAHOrO ra3a, HeTH) B OBITY,
CEJIbCKOM XO3SIIICTBE, Ha MPOU3BOJICTBE U MOHUMAHNE 3HAYEHUS KUPOB, OEIKOB, YIJIEBOAOB JUIsl OPraHW3Ma YeJIOBEKa;
YMEHHME IPOTHO3UPOBATh BIIMSHHUE BEIECTB M XMMHMUYECKHUX IPOIECCOB HA OPraHHU3M YEIOBEKAa M OKPYIKAIOLIYIO
IPUPOJHYIO Cpeay

3.2

YMEHUEC HHTCTPHUPOBATE XUMHUYCCKUEC 3HAHUA CO 3HAHUAMU APYTUX y‘—Ie6HI)IX npeaMEToOB

3.3

HaJIM4Yue OmbITa padOThl C Pa3IMYHBIMM HCTOYHUKAMU HHQPOpPMAIMM IO XUMHUHU (HayyHas M Hay4HO-TOMYJIsIpHas
JUTEpaTypa, CloBapy, CIPaBOYHUKHN, UHTEPHET-PECYPCHI)




3.4

YMCHUC 00BEKTUBHO OLICHNBATDH I/IH(bOpMaI_[I/IIO 0 BCHICCTBAX, UX MPCBpAICHUAX U ITPAKTUICCKOM IMPUMCHCHUN U YMCHUC
HCIIOJIB30BAaTh €€ AJId pCIICHUA y‘le6HO'HO3HaBaTCJ'IBHHX 3aJa4

4 Bnanenne ocHoBaMM NOHATHIHOIO ammapaTa M CHMBOJIMYECKOTO fA3bIKa XUMHUM Ui COCTaBICHHUS (HOpMYyT
HEOPraHMYECKUX BEIIECTB, YPAaBHEHUN XMMMUYECKHUX peaklMi; ocHoBamMM xumuueckoil HomeHkinarypsl (IUPAC u
TPUBHAIILHOM )

5 YMeHue o0bSCHATh CBA3b MOJIOKEHMS 371eMeHTa B [leproanueckoil cucTeMe ¢ YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsAl A1pa, oOIIee YMCIIO 3JIEKTPOHOB), PACIpeieICHUEM 3JIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSAM aTOMOB IEPBbIX TPEX NEPUOJIOB, KM U KalbLUs

6 [IpencraBnenne o0  MEPUOAWYECKONM  3aBHCUMOCTH  CBOWCTB ~ XMMHYECKHX  JJIEMEHTOB  (paguyc  artoma,
JIEKTPOOTPHULIATENIBHOCTD), MPOCTBIX U CIOKHBIX BEILECTB OT MOJOXKEHUs 3jeMeHTOB B llepmoauueckoil cucreme (B
MaJIbIX TIEPUOJIaX M IJIABHBIX MOATPYIIAX) U JIEKTPOHHOTO CTPOSHHSI aTOMa

7 YMmenune KiaccupuIupoBarh:

7.1 XUMHUYECKHE IIIEMEHTBI

7.2 HEOpraHUYEeCKHe BEIIeCTBA

7.3 XUMHUYECKUE PEAKIINH

8 YMeHune ornpenernsTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB, 3aps]] HOHa
8.2 BUJ XUMHUYECKON CBSI3U M TUI KPUCTAIUIMYECKON CTPYKTYPhI B COETUHEHUSX
8.3 XapakTep Cpe/ibl B BOAHBIX PaCTBOPAx BEIIECTB (KUCIOT, OCHOBAaHHM)
8.4 OKHCJIUTEIb U BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (U3NUYECKUE U XUMUYECKHE CBOMCTRA!
9.1 MPOCTHIX BEIIECTB (KHUCIOPOA, O30H, BOJOPOA, TpaduT, aima3, KpeMHHH, a30T, ¢ochop, cepa, XJIop, HATPUHl, Kaaui,

MarHui, Kajabllui, aTFOMUHHAM, KEIe30)




9.2

CIIO)KHBIX BEILIECTB, B TOM YHCIE HMX BOIHBIX PAacCTBOPOB (BOJa, aMMHAaK, XJIOPOBOAOPOM, CEPOBOAOPOMA, OKCHIBI U
ruapokcuabl MetawioB I - A rpynn, amomunus, meau (1), nmaka, sxeneza (II u III), okcunbr yriepoga (II u 1V),
kpemuaus (IV), azora u ¢ochopa (III u V), ceper (IV u VI), cepuucras, cepnas, azoTtucrasi, a3otHas, ¢ochopHas,
YToJIbHAs, KPEMHHEBAst KUCJIOTA U MX COJIH)

9.3 MIPOTHO3UPOBATh M XapaKTEepHU30BaTh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT WX COCTaBa U CTPOCHUS, MPUMEHEHHUE
BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKHUX MIPEBPAIICHHU B Pa3IMYHBIX YCIOBHUIX
10 YMeHUE COCTaBISITh MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peakIuii HFOHHOTO0 OOMEeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKITHil
10.3 WUTIOCTPUPYIOLINX XUMHUYECKHE CBOMCTBA N3YYCHHBIX KJIACCOB (TPYII) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BBIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIONO0 XMMHUECKOTO 2JIEMEHTa B COSIMHEHUU
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB
11.4 M0 ypaBHEHUSIM XMMHUUYECKUX PEaKIUi U HAXOJAUTh KOJUYECTBO BEIIECTBA, 00BEM M MACCy PEareHTOB WJIHM MPOIYKTOB
peakuuu
12 Bianenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH METOJAMH HAYYHOTO MO3HaHUs (HaOII0JeHNe, H3MEPEHUe, IKCIIEPUMEHT, MOICTUPOBAHUE) TIPU U3YUCHHUH
BEIIECTB M XUMHUYCCKHX SBJICHHI; YMEHUE CHOPMYITUPOBATH TPOOJIEMY H MTPEIOKHUTE IYTH €€ PEIICHUS
12.2 0e30macHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUUECKOW MOCYI0M U JIa0OpaTOPHBIM 000PYI0BAHHEM
12.3 MpaBWJIaMU OE30TTaCHOTO OOpAIEHUS C BEIIECTBAMH, UCTIOIB3yEMBIMHU B TTOBCEIHEBHOM JKU3HH, ITPABHIIAMH TTOBEICHUS B




nensix cOepekeHUs: 3/I0pOBbsl M OKpYXaloled MPUPOAHOU Cpeibl; MOHMMaHuEe BpeAa (OMacHOCTH) BO3JCHCTBHUSL Ha
KUBBIE OPraHU3Mbl OIPE/ICIICHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3IEHCTBUS

13 Hanuuue npakTuyeckux HaBbIKOB IUTAHUPOBAHMS M OCYIIECTBIICHHUS CIEYIONINX XUMUYECKUX IKCIIEPUMEHTOB:

13.1 M3y4YeHHE U OnucaHue (PU3NYECKUX CBOWCTB BEILIECTB; O3HAKOMIJICHHE C (DU3MUECKUMU U XUMHUYECKHUMH SIBICHUSMU;
OTIBITHI, WITIOCTPUPYIOIIME MPU3HAKU MTPOTEKAHUS XUMUYECKUX PEAKIIUN

13.2 M3y4YeHHUe CIIOCO00B pa3JielieHUsI cMecei

13.3 MOJIyYeHHUE KHUCJIOpPOJa W M3yYeHHE ero CBOMCTB; MOJY4YeHHE BOAOPOJAa U HU3YUYEHHE €ro CBOMCTB; MOJy4YCHHE
YIJIEKUCIIOTO ra3a U U3yUeHHUE €ro CBOMCTB; IOJyUYeHUE aMMHaKa U U3YyUYEHHE €ro CBOICTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECICHHOW MacCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA

135 NPUMEHEHHE WHIMKATOPOB (JaKMyca, METHJopamka W (QeHondranenHa) A ONpeAeTeHHs XapakTepa Cpeabl B
pacTBopax KHCIOT U HIeNouei

13.6 UCCIIEIOBAaHKE U OMHUCAHKHE CBOMCTB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; U3yUYeHUE B3aUMOJICHCTBUS KUCIOT
C MeTajylaMHM, OKCHJIaMH METaJJIOB, pPAaCTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSAMHU, COJIIMU; TOTYUYEHHE
HEPACTBOPUMBIX OCHOBAaHWM; BBITECHEHHE OJHOTO MeTajla JAPYTUM M3 pacTBOpa COJIM; HCCIEJOBaHHE amM(pOTEPHBIX
CBOMCTB THAPOKCHJIOB aJTIOMUHUS U IIHHKA

13.7 pelieHrue  AKCIEPUMEHTAIBHBIX 3a7ad 1o TemaMm: "OCHOBHBIE KJIAaCCHI  HEOPTaHMYECKHX  COEIMHEHHMH";
"OnekTponutudeckas auccouuanus’; "Baxseiine HeMerayuibl M MX coeauHeHus'"; "BaxHeine Merayuibl M HMX
cOoeTMHEHUS "

13.8 XUMHUYECKHE SKCHEPHUMEHTHI, WIIIOCTPUPYIOIIME TMPU3HAKM NPOTEKAHWS pPEeaKkIMi HOHHOTO OOMEHa; KaueCTBEHHbIE
peakiuy Ha MPUCYTCTBYIOIIKME B BOJHBIX PACTBOpPAX MOHBI: XJIOPUA-, OpOMHI-, HOAHI-, CyIbdat-, Pocdar-, kapooHaT-,
CUJIMKAT-aHUOHBI, TUIPOKCHA-UOHBI, KATHOHBI aMMOHUS, MarHus, KajJbIlus, aJlOMHUHUS, xene3a (2+) m xemesa (3+),
Meau (2-+), HuHKa

14 YMeHnue:

141 MIPEJICTaBIATh PE3yJbTaThl 3KCIEpUMEHTa B (OpME BBIBOJIOB, JOKAa3aTENbCTB, IpaUKOB U TaONMIl U BBISBIATH

OMIIUPUYICCKUEC 3aKOHOMCPHOCTHU




14.2

YCTaHaBJIMBATb CBA3U MCKAY PCAJILHO Ha6JHOI[aeMBIMI/I XUMHUYCCKUMU ABJICHUAMHU U IIPOLCCCAMU, IMPOUCXOAAININUMHA B
MaKpO- 1 MUKpPOMHUPE, OOBSACHATH IIPUYHUHBI MHOFOO6paBI/IH BCIICCTB

IlepeuyeHb 3J1€MEHTOB COJIEPKAHNS, IPOBEPSIEMbIX HA 0CHOBHOM IOCYIAPCTBEHHOM K3aMeHe 10 XUMHH

Kon IIpoBepsiemMblii 2JIEMEHT COEpKaAHUS
1 IlepBoHayaibHbIE XUMUYECKUE TTOHATUS
1.1 Uuctele BemecTBa U cMecu. CriocoOsl pa3iesieHus: cMeceit
1.2 ATOMBI U MOJIEKYJIbl. XMUMUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpOoCThie U Cl0KHbBIE BELIECTBA.
1.3 Xumudeckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIeMEHTOB. CTETeHb OKUCIICHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENBHAsA aToMHast Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBas 1o
XUMHUYECKOT0 AJIEMEHTA B COCIMHEHUH
1.5 KonnuectBo BemiectBa. Monbs. MonspHas Macca. MousipHbld 00beM ra3oB. B3auMocBsi3p KOJIMYecTBa, MacChl W 4HCIa
CTPYKTYPHBIX €IMHUI] BELIECTBA
1.6 Du3ndyecKkue 1 XMMUYECKHE SIBIICHUS. XUMUYECKash PEAKIUs U €€ IPU3HAKU. 3aKOH COXPAHEHHUS MACChI BEIIECTB. XUMHUECKHE
YpaBHEHUS
2 [lepuoanueckuii 3axoH u [lepuoanueckas cuctema xumuueckux snemenToB J.M. Menneneesa. CtpoeHne aToMOB
2.1 [lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumudeckux odneMeHToB J[.M. Mengeneesa. Ilepuoasl u rpynmsl.
Pu3nYeCcKUil CMBICT TOPAIKOBOTO HOMEpPAa, HOMEPOB IIEPUOJIA U IPYIIIBI JIEMEHTA
2.2 Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3orombl. DnexkTporsl. CTpoeHHe 3JEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20

XUMHUYECKUX d1eMeHTOB [lepuonnueckoii cucremsl .M. Menaeneesa




2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHX JIEMEHTOB IEPBBIX TPEX MEPHUOIOB, Kajlus, Kalblus (paanyca aToMOB,
JIEKTPOOTPHULIATEIBHOCTH, METANIMYECKUX M HEMETAJUIMYECKHX CBOMCTB) U UX COEIMHEHMH B COOTBETCTBHUHU C IOJIOKEHHEM
3J1EMEHTOB B lleproanueckol cucreMe U CTPOCHUEM UX aTOMOB

3 CrtpoeHue BemiecTBa

3.1 Xumuueckasi cBs3b. KoBajleHTHas (IOJIspHAs U HENOJSApHAs) CBSI3b. OJJEKTPOOTPULATEIBHOCTh XMMHMUYECKHUX 3JIEMEHTOB.
Nonnas cBsa3p. Merayuueckas CBsA3b

3.2 Tunsl KpHUCTAUIMYECKUX PELIETOK (aTOMHAasg, MOHHAs, METa/NIMYecKas), 3aBHCHUMOCTb CBONCTB BEIIECTBA OT THIIA
KPUCTAITTNYECKON PELIETKU U BU1a XUMHUECKOH CBSI3U

4 Bakueiiue npenctaBuTeNn HEOPraHMUECKUX BellecTB. HemeTanmibl 1 ux coequHeHusl. MeTaibl U UX COSAMHEHUS

4.1 Knaccudukanus v HOMEHKIATypa HEOPTaHUYECKUX COCAMHEHUN: OKCHAOB (cojeo0pa3yroline: OCHOBHBIC, KHCIOTHEIE,
am(poTepHbIC) U Hecoeo0pa3yIolue; OCHOBAaHUH (I11€TI0YM U HEPACTBOPUMBIC OCHOBAHMS); KUCIOT (KUCIOPOJICOACPKAIIIE U
OECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeIHUX U KHCIIBIX)

4.2 duznyeckue U XUMUYECKUE CBOIMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOJa, XJIOpa, KUCIOPoa, cephl, a3oTa, docdopa,
yriaepozaa, KpeMHUs

4.3 dusnyecknue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTUS, HATPUS, Kallus, MarHusi U KaJjbIUs, aJlOMUHUS,
xKene3a. DJIEKTPOXUMHUECKUH Psi/i HAlIPSKEHUH METallIOB

4.4 Du3nYecKue U XMMUYECKHE CBOMCTBA BOJOPOIHBIX COEIMHEHUI HEMETAIIOB: XJIOPOBOIOPO/A, CEPOBOIOPOA, aMMHUAKa

4.5 dusnueckre U XMMHUYECKHEe CBOMCTBA okcuaoB HeMeTawios: cepsl (IV, VI), azora (11, IV, V), docdopa (111, V), yrnepona (I,
IV), kpemuus (1V). [lonydyenne okcua0B HEMETAIITIOB

4.6 Xumuueckue cBoiicTBa OKCuaoB: MeTamioB [A - IIIA rpynm, uaka, menu (I1) u xenesa (11, II). [Tonydenne okCua0B METAIIOB

4.7 XUMHUYECKHE CBOMCTBA OCHOBaHMH M aM(OTEPHBIX THUAPOKCHUIOB (Ha MpHUMEpe THAPOKCHAOB alIOMHUHUA, Keje3a, [UHKA).
[Tonyuyenne ocHoBaHUM 1 aM(POTEPHBIX THIPOKCHIOB

4.8 OO0mue XMMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJAOPOJHOW, CEPOBOJAOPOIHON, CEPHUCTOM, cepHOW, a30THOH, (ochopHOi,

KPEMHHEBOM, yroabHOH. Oco0ble XUMUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEpHOM U a30THOU KucioT. [lomydyenue kuciot




4.9

OOue xuMUYecKre CBoWcTBa cpenHux comeil. [lomydyenue coneit

410 |Ilomyuenue, cobupanue, pacro3HaBaHHE BOJIOPO/Ia, KHCIOPO/a, aMMHaKa, yIIIeKHCIIOro Ta3a B 1abopaTopuu

411 |IlonmyyeHue aMMuaKa, CEpHON M a30THOM KHCIOT B MPOMBINUIEHHOCTH. OOIIHE CrIocCOObI MOIy4YeHUs] METAIIJIOB

412 |I'enetnueckas CBA3b MEXJYy KJIaCCAMU HEOPraHUUYECKUX COECAMHEHUN

5 XUMHUYECKUE PEAKIINU

5.1 Knaccugukanus XuMHYECKUX peakiyii 0 pa3IMYHbIM IPU3HAKAM: 110 YHUCILY M COCTABY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 110
TerIoBoMy 3¢ (}eKTy, Mo N3MEHEHHIO CTETICHEH OKHCIICHUS! XUMUYECKUX AIIEMEHTOB

5.2 TermoBoit  3¢ddexkr XuMHYecKOH peakuuu, TEPMOXMMUYECKHE YypaBHEHHS. OK30- M OHAOTCPMHUECKHE PEaKIUH.
Tepmoxumuyeckre ypaBHEHUS

5.3 OKuCIINTENIbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENN M BOCCTAaHOBUTENH. [Ipoliecchl OKUCIEHUS M BOCCTAHOBJIECHHS.
DJNEeKTPOHHBIN OaJaHC OKUCIUTEIHHO-BOCCTAHOBUTEILHON PEAKIINU

5.4 Teopust snexkTpoauTHyYecKol aucconmanui. KaTWoHBI, aHMOHBI. ODJEKTPOJIMTHI M HEINEKTPOIUThl. CHIIbHBIE W Ccialble
951eKTpoUThl. CTeNeHb AUCCOLUAIIH

5.5 Peakiium nonHOro oOMeHa. YCIOBHS TPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, TIOJHBIE W COKPAICHHbIE MOHHBIC YPaBHEHUS
peakuui

6 XUMHs 1 OKpY’Karolias cpea

6.1 BemectBa u Marepuainsl B MOBCETHEBHOM KM3HU 4elloBeKa. be3omacHoe HMCIoNib30BaHUE BELIECTB U XMMUYECKHX PeakLui B
nabopatopuu u ObITy. [lepBast HOMOIIE TPY XUMHUYECKUX 0’KOTaX U OTPABICHUIX

6.2 XUMHYecKoe 3arpsi3HeHUE OKPY KaloLIei cpebl (KUCIOTHBIE T0%KIU, 3arpsi3HEHNE TIOYBbI, BO3/1yXa M BOJOEMOB), CIIOCOOBI €To
npenorBpamienus IlpenensbHas nomycrumas koHueHTpauusi BemiecTB (ITJK). Pomp xumuu B pelIeHUM 3KOJOTHYECKUX
npobieM. YCcuieHne mapHuKoBoro 3G dekra, pa3pymeHne 030HOBOTO CIIOS

6.3 [Tpumenenwue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHHUS M UX COSAMHEHUH B OBITY, MEIUIIMHE, IIPOMBIIUIEHHOCTH M CEITHCKOM

xo3giicTBe. [IprMeHeHHe METauloB M CIUIaBOB (CTallb, YyTyH, AIOPATIOMUHUI, OpoH3a) B OBITY M IMPOMBIIUIEHHOCTH HX
coequHeHuil. [IoHsATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOPPO3UU




6.4 [TpupoHble UCTOYHUKH YTIIEBOAOPONOB (Yrojb, MPUPOIHBIN a3, HEPTH), MPOAYKTHI UX HepepaboTKu (OCH3HMH), UX POJIb B
OBITY M IPOMBILIUIEHHOCTH

6.5 IlepBoHauyasibHbIe MOHATHS 00 OPraHMYECKHUX BEIIECTBAaX KaK O COEJMHEHUAX YriiepoAa (MeTaH, 3TaH, THJIEH, alleTHIIEH,
3TaHOJI, TIMIEPHH, YKCYCHas KucioTa). [lonsaTHe 0 OMoIornyecky BayKHbBIX BEIIECTBAX: KHUPaX, OeIKax, yriIeBoJax - U UX POJIH
B )KM3HH YEJIOBEKA

7 Pacuersr:

7.1 1o GpopmyjiaM XUMUYECKUX COEITMHEHUIN

7.2 Macchl (MaccoBOi) JJ0JIM PACTBOPEHHOTO BEILIECTBA B PaCTBOPE

7.3 10 XUMHUYECKUM YpPaBHEHUSIM
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