Koxugpuxarop
3JIEMEHTOB COAEPKAHHUS U TPeOOBAHNI K YPOBHIO OATOTOBKHU 00y4al0IINXCH,
OCBOMBIIHUX OCHOBHBbIE 0011e00pa3oBaTe/bHbIC MPOrPAMMbI OCHOBHOT'O
o01mero oopasosanus, no XUMHNU

Komudukarop cocraBnmeH Ha 0Oaze  ¢enepaqbHOrO  KOMIIOHEHTA
rOCyJIapCTBEHHOTO CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHusl (MpUKa3
Muno6pazoBanust Poccun  «OO6 yTBepkneHuu ¢eaeparbHOr0 KOMIIOHEHTA
TOCY/IapCTBEHHBIX 00pa30BaTEeNbHBIX CTAaHAAPTOB HAYAJIHLHOTO OOIIEr0, OCHOBHOTO
oOmiero u cpeaHero (mosHoro) obmiero oopazoanus» ot 05.03.2004 r. Ne 1089) u
Ha OCHOBE KOAM(DHKATOPOB JJIEMEHTOB COACPKAHUS U TPEOOBAHWHA K YPOBHIO
TIOJITOTOBKH BEITYCKHUKOB [X Ki1accoB, OmyOJMKOBaHHBIX Ha caiite WWW.fipi.ru.

Paznen 1. KonTposimpyemble 3j1eMEHTBI COAECPKAHUA 1151 BBITYCKHUKOB IX
KJIACCOB 10 XUMHHU

KO)I KOHTpOJII/IpyeMI)Ie AJIEMEHTHBI COACPKAHUSA

1 |BewecrTBoO

1.1. |Ctpoenue atoma. CTpoeHHUE IEKTPOHHBIX 000JI04EK aTOMOB MEepBbIX 20
aneMeHTOB [lepunoanueckoit cucremsel .M. Menaeneesa

1.2. [Ilepuoanueckuii 3akoH u [lepuonnyeckasi ciCTeMa XUMHUECKHUX
anemenToB /.M. MenaeneeBa

1.2.1. I'pynner u nepuonsl [lepuoanueckoid cucteMbl. PU3MUECKHM CMBICI
IIOPSAKOBOI'0 HOMEPA XUMHUUYECKOT0 AJIEMEHTA

1.2.2. |3akOHOMEpPHOCTH M3MCHECHHSI CBOMCTB 3JIEMEHTOB M HMX COCIWHCHHUI B
CBSI3M C TmoJiokeHneM B Ilepuoanyeckol cCHUCTEME XHMHUYECKHUX
anemenToB /.M. Menaeneena

1.3. |Ctpoenue BemiecTB. XWMHUYECKas CBS3b: KOBaJICHTHas (TOJSIpHAS H
HEMOJISIpHAs ), MOHHAs], METAJTTNYeCKast

1.4. |BaneHTHOCTH XUMHNYCCKHX 9JICMCHTOB. CreneHn OKHCJICHUA
XUMHWYCCKHUX JJICMCHTOB

1.5. |[YucTele BemiecTsa U CMECH

1.6. |ATOMBI W MONEKynbl. XUMHUYECKH dnemMeHT. [IpocTbie W CIOXKHBIC
BEILECTBA. OcCHOBHBIE KJIACChI HEOPTaHUYECKUX BEILIECTB.
HoMenknaTypa HeOpraHn4eCKuX COeTMHEHUI

2 | XuMuYecKas peakius

2.1. [Xumudeckas peaxiys. YCJIOBHsS U TMPHU3HAKH MPOTEKAHUS XUMHYECKUX
peakiuii. Xumuueckue ypaBHeHUs. COXpaHEHHE MAcChl BEIIECTB MPHU
XUMHYECKUX PEaKIMIX

2.2. [Knaccudukaiuss XUMUYECKHMX pPEaKUUWd M0 pa3IuyHbIM MpU3HAKAM:
YUCIYy M COCTaBY HCXOJHBIX W TIOJYYEHHBIX BEIIECTB, N3MEHEHUIO
CTENEHEH OKUCIEHUS XUMUYECKHX JJEMEHTOB, TOIJOIIECHUIO |
BBIJICJICHUIO SHEPTUU
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2.3.

QHCKTPOJ'II/ITBI N HCOJICKTPOJIUTEI

2.4. [KaTMoHBI W AaHHUOHBI. JIEKTPOJUTHYECKAs AUCCOLMALMS KHUCIOT,
iesoue u cosel (CpeaHux)

2.5. |Peakumu noHHOTO 0OMEHA M YCIOBUS UX OCYIIECTBICHHUS

2.6. |OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE  PEAKITUU. OxkucauTeNb u
BOCCTaHOBUTEJb

3 |DaeMeHTapHble OCHOBBI Heopranumvyeckoii xumuu. IlpencraBiaenus
00 OpraHn4YecKuX BemecTBax
3.1. [Xumudeckue CBONCTBA MMPOCTHIX BEIICCTB
3.1.1. [ XuMuyeckue CBOWCTBA TPOCTHIX BEIIECTB-METAJIOB: IIEJIOYHBIX U
IEJI0YHO3EMETBHBIX METAJIOB, AJIFOMUHUS, JKeJie3a
3.1.2. [ XuMuyeckue CBOICTBAa MPOCTHIX BEIECTB-HEMETAIIOB: BOAOPOJA,
KHCIJIOpOJia, TaJOTeHOB, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
3.2. | Xumnyeckue CBOMCTBA CIIOKHBIX BEIECTB
3.2.1. [ XuMuueckne CBOMCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX
3.2.2. | XuMHYECKHE CBOWCTBA OCHOBAHUU
3.2.3. [ XuMu4ecKkue CBOMCTBA KUCIIOT
3.2.4. [ Xumuyeckue CBOMCTBA coyell (CpeaHmX)
3.3. [B3amMOCBS3b pa3IUYHBIX KJIACCOB HEOPTAHUICCKUX BEIICCTB
3.4. [[lepBoHauaabHBIC CBEICHUS 00 OPTAaHMYECKUX BEIIECTBAX
3.4.1. |YrneBogopoabl TMpejebHble M HEMpeAeNbHbIe: METaH, 3TaH, JTUJICH,
aleTUICH
3.4.2. [Kucnopoacoaepxamye  BemIeCTBA:  COUPTHI  (METAHON, 3TAaHOI,
TJIMIEPUH), KAPOOHOBBIE KUCIIOTHI (YKCYCHAsI M CTEApUHOBAs )
3.4.3. |bHOJOTHYECKH BKHBIC BEMIECTBA: OCIIKH, JKUPBI, YTICBOIBI
4 |Meroabpl TIO3HAHMA  BelmIeCTB W XMMHYECKHX  SIBJIEHMH.
JKCNePUMEHTAIbHbIE 0CHOBbI XUMHHU

4.1. [IlpaBuna Ge3omacHoi pabOTHI B MKOJIbHOM TabopaTopuu. JlabopatopHas
nocyna u obopynosanue. PazneneHue cmeceil M OYKMCTKA BEILECTB.
[IpuroroBieHue pacTBOPOB

4.2. |OmpeneneHue XapakTepa Cpeabl pacTBOpa KHCIOT W IIeNoued ¢
MMOMOIIBI0 WHIUKATOPOB. KauecTBeHHbIE peakiii Ha MOHBI B PacTBOpE
(xsopua-, cynbhar-, kapOOHAT-UOHBI, HOH AMMOHWUS)

4.3. [Tlomyuenne ra3000pa3HbIX BemecTB. KauecTBeHHBbIE pEaKIUU Ha
razoo0pa3Hble BeImecTBa (KUCJIOPOJ, BOJOPOMA, YIJICKUCIBIA Tra3,
aMMHaK)

4.4, [TlomydeHHne W W3y4YEHUE CBOWCTB M3YYCHHBIX KJIACCOB HEOPTaHUYECCKUX
BEIIIECTB

4.5. [IIpoBeneHue pacueToB Ha OCHOBE ()OPMYJ U YpABHEHUHN peakui

4.5.1. |BpruncieHusi MacCOBOM JI0JIM XMMUYECKOTO 3JIEMEHTA B BEILIECTBE
4.5.2. |Bpraucienus MacCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
4.5.3. |Beauciienne KoJaudecTBa BEIIECTBA, MAcChl MM 0ObeMa BEIIECTBA II0

KOJIMYCCTBY BCIICCTBA, MAaCCC HJIH 06’[>CMy OJJHOI0O M3 pCarcHTOB HJIM




POJIYKTOB PEAKIIUU

5 | XuMHA U KU3Hb
5.1. |[IpoGiembl 0€30MaCHOTO UCIOIb30BAaHUSI BEIIECTB W XUMHUYECKHUX
pEAKLHI B MOBCEHEBHOW KU3HU
5.2. [Xumuyeckoe 3arpsi3HEHUE OKPYKAIOIIEH CPe/ibl U €ro MOCIIEICTBUS
5.3. [UenoBek B MUpE BEHIECTB, MATEPUATIOB U XUMHUYECKUX PEAKIIHI

Pa3znea 2. TpeOoBaHHA K YPOBHIO IOATOTOBKHU BBINYCKHUKOB IX Ki1accoB nmo

XUMUH

Kon Tpe0oBaHuA K YPOBHIO NOATOTOBKH BBINNYCKHUKOB XI Kj1accoB

1 3HATH/IOHUMATH:

1.1. xumuueckyrw cumeoauKy: 3HAKU XUMHUYECKHX DJIEMEHTOB, (OPMYJIbI
XUMHUYECKUX BEIIECTB, YPABHEHUS XUMUYECKUX PEAKIUH;

1.2. |earcHeiimue xumuueckue nOHAMUA: BEIIECTBO, XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJia, OTHOCUTEIIbHBIC aTOMHAsi U MOJIEKYJIsipHAsh Macchl, UOH,
KaTUOH, AaHWOH, XHUMHUYECKas  CBf3b,  JJICKTPOOTPUIIATEIHHOCTD,
BAJICHTHOCTh, CTEIEHb OKHUCIICHUS, MOJIb, MOJISIpPHAsE Macca, MOJSPHBII
00bEM, PACTBOPBI, IAEKTPOIUTHI U HEIIECKTPOIUTHI, AICKTPOJIUTHUYECCKAS
JUCCOLMALINS,  OKHCIHWTEIb W  BOCCTAHOBUTEINb, OKHCIECHHE U
BOCCTaHOBJICHHE, TEIUIOBOM dPPEKT peakiiiy, OCHOBHBIC TUIIbI PEaKluil B
HEOPTraHWYECKON XUMHH,

1.2.1. |[xapakTepHble MPU3HAKH BAKHEHIINX XUMHUUYECKUX MMOHSITUH;

1.2.2. |0 CymecTBOBaHWHM B3aMMOCBS3H MEXKIYy BaXHCUITUMUA XUMHUYECKUMH
TTOHSATUSIMU;

1.3. |embicn 0CHOGHBIX 3AKOHO8 U Meopuil Xumuu: ATOMHO-MOJEKYISIpHAS
TEOPUS; 3aKOHBI COXPAHEHUsS MacChl BEIECTB, IMOCTOSHCTBA COCTaBa;
ITepnonnueckuii 3axoH /[.1. Menaeneera

1.4. |nepBoHaYaJIbHBIE CBEJAEHHUS O CTPOCHUU OPraHUYECKUX BEIIECTB

2 Ymers:

2.1. |Ha3zvieamp:

2.1.1. [xuMu4Yeckue d>JIEMEHTHI;

2.1.2. |coequHEHUS N3YUYCHHBIX KJIACCOB HEOPTaHUICCKUX BEIICCTB;

2.1.3. |opraHuueckue BemiecTna no ux ¢hopmylie: MeTaH, 3TaH, dTHICH, alleTUJIEH,
METaHOJI, TAHOJI, TJIMIEPUH, YKCYCHAasl KUCJIOTa, TJII0K03a, caxapo3a

2.2. |OQbvsachuamp:

2.2.1. |pusuueckuii CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHMHYECKOTO
AJIEMEHTA, HOMEPOB Ipymisl U nepuoaa B I[lepuonnueckout cucreme /.M.
MeHieneeBa, K KOTOPBbIM 3JIEMEHT MPUHAJICIKUT;

2.2.2. [3aKOHOMEPHOCTHM HM3MEHEHHUS CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B

npeacjiax MajbIX IICPHOAOB M TIJIABHBIX IIOATIPYIII, a TaKXKEe CBOMCTBA
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06pa?>yeMBIX HMH BBICIINX OKCHAOB,

2.2.3. |CyImIHOCTH TMpoIecca DSJISKTPOJUTHUYCCKOW TUCCOIMAIIMU M PeaKIui

MOHHOTO 0OMEHa
2.3. | Xapaxkmepuzosamo:

2.3.1. |[xuMuyeckue »3JIEeMEHThl (OT BOJOpOAA M0 KajbliMs) HAa OCHOBE UX
noJjiokeHus B llepuoguueckon cucreMe XMMHYECKUX sieMeHToB JI.U.
MenjeneeBa 1 0COOEHHOCTEN CTPOCHHUS UX aTOMOB;

2.3.2. |B3aMMOCBSI3b ~ MEXIy  COCTaBOM, CTPOCHHEM M  CBONCTBaMU
HEOPTaHWYECKUX BEIICCTB,;

2.3.3. [XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUICCKUX BEIICCTB
(OKCHIOB, KUCJIOT, OCHOBAaHUM U COJICH);

2.3.4. |B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBAMU OTJIEIbHBIX
Mpe/ICTaBUTENIeH OPraHUYECKUX BEIECTB

2.4. |Onpedenamuv/knaccugpuyuposams:

2.4.1. |cocTaB BemeCcTB Mo UX hopMmynam;

2.4.2. |BaJICHTHOCTb U CTETICHb OKUCJICHHS DJIEMEHTA B COCJMHEHUY;

2.4.3. [BUI XMMHYECKOU CBSA3HU B COCIUHEHHUSIX

2.4.4. |npuHAJUISKHOCTH BEUIECTB K OMPEICIEHHOMY KJIACCy COCIMHECHMUI;

2.4.5. |TAIIBI XUMHUYECKUX PEAKIIHIA;

2.4.6. |BO3MOXKHOCTH MPOTEKAHMSI pEaKIMii HOHHOTO OOMEHa;

2.4.7. |BO3MOXXHOCTb ITPOTEKAHUS PEAKIIMN HEKOTOPBIX MPEJCTaBUTEICH
OpPraHUYECKUX BEIIECTB: C KUCIOPOIOM, BOJOPOJIOM, METAINIAMHU, BOJIOH,
OCHOBAHMSIMU, KUCJIOTAMH, COJISIMU

2.5. |Cocmasnames:

2.5.1. |cxemsbl cTpoeHus aToMOB TiepBbIX 20 snemenToB [lepuoanmueckoil cucTeMsl
.. Menpaeneena;

2.5.2. |popMyIibl HEOPraHUYECKUX COSTUHEHUN U3YUCHHBIX KIJIACCOB,;

2.5.3. |ypaBHEHUS XUMUYECKUX PEAKITUHN

2.6. |Obpawmamuca:
C XMMHUYECKOU MOCYA0M U JJabopaTOPHBIM 000PYI0BAHUEM
2.7. |IIpoodumb onvimul /pacno3nagamov ONbIMHLIM RYMEM:

2.7.1. |moaTBepKAarOIINe XUMHYECKHE CBOMCTBA N3yUYCHHBIX KJIACCOB
HEOPTaHUYECKUX BEIICCTB;

2.7.2. |10 OJIYYCHHIO, COOMPAHUIO U U3YUCHUIO XUMUICCKUX CBOMCTB
HEOPTaHWYCCKUX BEIICCTB;

2.7.3. |ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOI, YTICKUCIBIN ra3, aMMHAK;

2.7.4. |pacTBOPHI KHCIIOT M MIEJI0UYEH 10 M3MEHEHUIO OKPACKH HHINKATOPA;

2.7.5. |KMCJOTBHI, IIEJIOYH U COJIM 10 HAJIMYHUIO B UX PACTBOPAX XJIOPHU/I-, CYyIb(at-
, KapOOHAT-MOHOB ¥ MOHA AMMOHMUS

2.8. |Botuucname:
2.8.1. |MacCOBYIO JIOJIFO XMMHYECKOTO JIEMEHTA M0 (JOpMYJie COSTMHEHUS;
2.8.2. |MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;




2.8.3.

KOJINYECTBO BCIICCTBA, 00BeM HIn MacCCy BC€HIECCTBA 110 KOJIUYCCTBY
BCIICCTBA, O6’bCMy HJIM MAaCCC pCarcHTOB UJIM IIPOAYKTOB PCAKIINU

2.9. |Hcnonv3osamsb npuodpemennvle 3HAHUA U YMEHUSA 68 NPAKMUYECKOU
desamenbHOCHU U ROBCEOHEBHOU HCUZHU 0A:
2.9.1. |6e30macHOro OOpaIeHHs C BEIECTBAMHU M MaTepHalaMy B TIOBCETHEBHOM
YKU3HHM W TPAMOTHOTO OKa3aHMS TIEPBOM IMMOMOIIH MPH 0KOTaX KUCIOTaMHU
U TIeJI0YaMU;
2.9.2. |00bsiCHEHUsI OTJICTBHBIX (DaKTOB U MIPUPOJIHBIX SBJICHUI;
2.9.3. |kpuTHUecKOl OIleHKH HH(OPMAIIUK O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY




