§ AHHOTALIMS
K PABOYE IPOTPAMME 110 YUEBHOMY ITPEJIMETY «XUMUW»
8-9 KJIACC

Pabouast nmporpamMmMa no yyeOHOMY mpeamety «Xumus» (mpeamerHas obnacts «EcTecTBeHHO-
Hay4YHbIE MPEIMETH»), HAa YPOBHE OCHOBHOTO 0Omero oOpa3oBaHUS COCTaBJICHa Ha OCHOBE
TpeboBanuit k pesynbratam ocBoeHus OOII OOO, ®@enepalbHOrO0 ToCyIapCTBEHHOIO
oOpa3zoBatenbHOro cranaapra (gaiee — ®I'OC O0O0), DenepanbHOl 00pa30BaTENbHON MPOrpaMMBbl
OCHOBHOTo o61ero o6paszoBanus (manee — OOII O00), denepanbHOil pabouel mporpamMMbl IO
yueOHOMY mnpeamery «Xumusi» (manee — OPII «Xumusa»). [lpu cocraBneHun pabodyux mporpamm
UCIIONIL30BAINCh MaTepuanbl caiita EnuHoe comepikanue oOmiero oOpaszoBanus https://edsoo.ru/,
Konctpykrop pabounx mporpamm https://edsoo.ru/constructor/.

Jlnist peainzaliiél IPOrpaMMbl MCIIONB3YIOTCA YYeOHUKH, AOMYIICHHbIE K HCIOJIb30BAaHHUIO MPH
peanu3aiii UMEIOINX TOCYAapCTBEHHYIO aKKPEIHUTAIIMI0 00pa30BaTENbHBIX MPOrpaMM HAYaIbHOTO
00IIer0, OCHOBHOTO OOIIEro, cpeaHero oomero oOpa3zoBaHUs OPTaHU3ANMUSIMHE, OCYIIECTBISIONIUMU
00pa30BaTeIbHYIO  JICITEIBHOCTD, MPUKa3oM  MmuHnpocBemenns ot 26.06.2025 No 495,

DJeKTpOHHBIE 00pa3oBaTEIbHBIE PECYPCHI, JOMYIICHHBIE K HCIOJIB30BAHUIO TPH pPeaTu3aluu
00pa30BaTEIIbHBIMU OPTaHU3AIUSIMHI UMEIONNX TOCYJapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX
porpaMM HayaJbHOTO OOINEro, OCHOBHOTO OOIIEro, cpenHero oOIero o0pa3oBaHUs NMPUKA30M
Munnpocsenienus ot 23.07.2025 Ne 551.

Kparkas xapakTepucTuka [Tporpamma mo Xxumuu JaET MPEACTABICHUE O HENSIX, OOIIeH
NporpamMmbl CTpaTeruy OOy4YeHHUs, BOCHUTAHHS W PA3BUTUS OOYYArOIIMXCS
CpeAcTBaMU Y4eOHOTO MpeaMeTa, YCTaHaBIUBAET 00s3aTeNIbHOE
MPEeIMETHOE COJIep KaHUe, TPEAYCMATPUBACT PACIpPEICIICHUE €Tro
Mo KJaccaM M CTPYKTypUpPOBaHHME TIO pa3feinaM U TeMaM
IpOrpaMMbl 110 XHMHH, OIpPEAeTsSeT KOJUYCCTBEHHBIC U
KaueCTBEHHBIC XapPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEMYIO
MOCIIEI0BaTeLHOCTD W3yYeHUs XUMHH c y4€TOoM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTUKU y4eOHOTO
poIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUarONIMXCsI, OTPEISIISICT
BO3MOXXHOCTH TIpeaMeTa Ui peanu3anuu TpeOoBaHUH K
pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI
Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, a Takke TpeOOBaHUMN
K pe3yiabTaTaM OOYyYeHHsS XWMHH Ha YPOBHE IIeJIeld U3ydeHUs
mpeiMera W OCHOBHBIX  BHJIOB  Y4eOHO-TIO3HABATENbHOM
NEATeIbHOCTH ~ OOydYalomerocsi IO  OCBOCHHIO  y4eOHOTO
COJICpIKAHHUS.

3HaHMEe XHMHH CIY)KAT OCHOBOW Ui (hopMHpOBaHUS
MHUPOBO33pEHHUsI  OOYydYaroIierocs, €ro MpeJCTaBICHUH O
MaTepUaTbHOM  €AWHCTBE MHpa, BAXHYI pOJIb  UTPAIOT
dbopMupyeMbie XUMUEH TPEICTABICHHUS O B3aMMOIPEBPALICHUIX
SHEPruu U 00 SBONIOIUH BEIIECTB B MPUPOJIE, O MYTSAX PELICHHUS
IOOATBHBIX TIPOOJIEM YCTOWYMBOTO Pa3BHTHS 4YEJIOBEUECTBA —
CBIPDBEBOM, DHEPre€TUYECKOM, MHILEBOM UM  JKOJIOTMYECKOU
0e3011acHOCTH, TPOOJIEM 3/IpaBOOXPAHEHHUS.

N3yuenune xumuu:

*CII0OCOOCTBYET peanm3anyu BO3MOHOCTEH TUIS
caMopasBUTHS U (HOPMHUPOBAHHUSI KYJIbTYPBI TUYHOCTH, €€ O0IIeH u
G yHKIIMOHATBHON TPaMOTHOCTH;
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*BHOCUT BKJIaJ B (pOpMHpOBaHHE MBIIUICHUS U TBOPUYECKUX
CrocoOHOCTEH 00ydaromuxcsi, HABBIKOB HMX CaMOCTOSTEIHHOU
yueOHOi JIeATENIbHOCTH, AKCNIEPUMEHTAIBHBIX u
HCCTIEIOBATEIIbCKUX YMEHUN, HEOOXOAMMBIX KaK B TIOBCEHEBHON
JKU3HU, TaK U B TPO(heCCHOHAIBHON 1eATeThHOCTH;

*3HAKOMUT CO cHenu(ukoil HAy4YHOTO  MBINUICHHS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO B3IV HA €AUHCTBO IMPUPOIBI
Y YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM ATArlOM

*B  (OPMUPOBAHHM E€CTECTBEHHO-HAYYHOH T'PaMOTHOCTH
o0y4aromuxcs;

*crtocoOCTBYET (HOPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K
€CTEeCTBEHHO-HAYUHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUEe 00yUYaIOIIHXCS.

JlanHble HampaBiieHUs B OOYYE€HUU XUMHH 00€CIIeUNBAIOTCS
cienu@uKoN  colepxkaHUs y4eOHOTrO TPEIMETa, KOTOPBIU
SBIISICTCS TIEIarOTUYECKH aJalTUPOBAHHBIM OTPaXXCHHEM 0a30BOIA
HAayKU XMMHUU Ha ONPEJEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs
OpPUEHTHUPOBAH HA  OCBOCHHE  OOYYAIONIUMUCS  CHUCTEMBI
MEPBOHAYAJIBHBIX MIOHATHI XUMHUH, OCHOB HEOPTraHUYECKOU XUMUU
U HEKOTOPBIX OTHAEJbHBIX 3HAYMMBIX TOHITHH OpPraHUYECKOU
XUMUHU.

CrpykTypa  coaepkaHus  HpOrpaMMbl [0  XHMHUHU
chopMUpoBaHa Ha OCHOBE CHUCTEMHOIO IMOJAX0J]1a K €€ M3YyUeHHUIO.
CopneprkaHue CKJIaJbIBACTCS U3 CUCTEMBI MOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATHM O XUMHUYECKOU
peakuuu. OO6e 3T CHCTEMbl CTPYKTYPHO OpPraHM30BaHbl IO
MPUHIUITY TIOCJIEAO0BATEILHOTO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETHUECKUX MPECTABICHUN PA3HOTO YPOBHSI:

—  AQTOMHO-MOJIEKYJISIPHOT'O YYE€HHUSI KaK OCHOBBI BCETO
€CTECTBO3HAHUS;

—  Ilepuoamueckoro 3akona J[. WM. MeHnneneeBa Kak
OCHOBHOT'0O 3aKOHA XMMUU;

— YYEHUs O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeAcTaBleHUNl 00 3IEKTPOJUTUYECKOW UCCOLMALNU
BEILIECTB B pacTBOpax.

Teopernueckue 3HaHHUS pPacCMAaTPUBAIOTCS HA OCHOBE
OMIIUPUYECKA  TOJYYEHHBIX U OCMBICIEHHBIX  (PAKTOB,
Pa3BUBAIOTCS TOCJIEOBATENBHO OT OJIHOIO YPOBHA K APYIOMY,
BBITMIOJHSA (YHKIMHU OOBSCHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHMSI M BO3MOYKHOCTEH IPAKTUYECKOIO0 TNPHUMEHEHUS U
MOJIYYeHHS] U3Y4aeMbIX BEILIECTB.

OcBoeHre  MporpaMMbl 1O  XHMHU  CIOCOOCTBYET
(GOpMHUPOBAHHIO TPEJACTABICHUS O XUMHUYECKOW COCTABIIAIONICH
HAay4YHOM KApTUHBI MHUpPAa B JIOTMKE €€ CHUCTEMHOM IIPHUPOABI,
[IEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAaHMI0O U MeEToAam
MO3HaHMsI B Hayke. [V3ydyeHne XMMHUM TOPOUCXOAUT C
MPUBJICYCHUEM 3HAHWUH W3 paHee W3YYEHHBIX  YYCOHBIX
npeameToB: «Okpyxatouuii mup», «buonorus. 5—7 kinaccel» u




«Puszuka. 7 Kiaacey.

[Ipu u3ydeHNH XUMHUHU MPOUCXOIUT GOPMUPOBAHUE 3HAHUIN
OCHOB XHMHYECKOM HAyKd Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUYECKON NEATEIBHOCTH 4YelOBeKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. 3azada y4deOHOTo
mpeaMeTa COCTOMT B (OPMUPOBAHUM CHUCTEMBl XUMHUYECKHX
3HAHUM — BaHEWmuX (HaKTOB, TIOHIATHH, 3aKOHOB U
TEOPETHUECKUX TTOJIOKEHUH, JIOCTYITHBIX 00001meHmI
MHPOBO33PEHUYECKOT0 XapaKTepa, s3blka HAyKu, B MPUOOIIECHUH K
HAay4YHBIM METOJaM T[IO3HAHUS TIPU HW3YYCHUU BEIIECTB U
XUMHUYCCKHX  peaknud, B  (QOPMHpPOBAHMH ©  Pa3BUTHH
MO3HABATCIBHBIX YMEHWH HW WX TPUMCHCHHH B Yy4eOHO-
MO3HABATEJIbHOW M y4e€OHO-MCCIIEI0BATENLCKON ACSITEIBHOCTH,
OCBOCHUHM TMpaBHJI 0E30MacCHOTO OOpallleHUs C BEUIECTBAMU B
MMOBCEAHEBHOM KU3HU.

esaun u 3a1a4n U3y4yeHust
yuyeOHOro npeamera

[lpy wW3y4eHHMH XUMHH Ha ypPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus BaKHOE 3HAYCHUE TPUOOPENIN TAaKKE 111, KaK:

— (hopMHpOBaHNE UHTEIUICKTYATbHO PA3BUTON JTMYHOCTH, TOTOBOM
K CaMOOOpa30BaHMIO, COTPYJHHYECTBY, CAMOCTOSTEIHHOMY
NPUHATUIO PEIICHUH, CMOCOOHOM aganTUpoBaThCcs K OBICTPO
MEHSFOIIUMCS YCIIOBHSIM JKU3HU;

— HamnpaBlIEHHOCTh OOyUYeHUS Ha CHCTEMaTHYECKOe MPUOOIICHHUE
o0yJaromuxcs K CaMOCTOSTEIBHOM M03HABATCIIBHON
NEeSATETbHOCTH, HAay4yHBIM METOJIaM MO3HAHUS, (OPMHUPYIOMIHM
MOTHBAIIMIO H Pa3BUTHE CTIOCOOHOCTEH K XUMUM;

— o0ecnieyeHre YCIOBHH, CHOCOOCTBYIOUIMX MPHOOPETEHUIO
00yJaronMMHUCS OTbITa Pa3HOOOPA3HOM AEATEILHOCTH, TTO3HAHUS
¥ CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMITETEHITUH),
UMEIONUX YHHBEPCATbHOE 3HAUCHUE IS PA3NIMYHBIX BHJIOB
NeSATETHHOCTH;

— QopmupoBanue o00meH (YHKIMOHATLHON W €CTeCTBEHHO-
HAyYHOW TpPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH U
OLICHUBATh SIBJICHUS OKPYXKAIOUIETO MHpA, UCIONB3YS 3HAHUS U
OTIBIT, TOJIYYCHHBIC MPU H3yYCHUU XUMUHU, MPUMEHATH UX TPH
pelieHnd TpodsieM B TOBCEAHEBHOW IKH3HU U TPYIOBOM
JeSTEITbHOCTH;

— ¢opMHpOBaHUE Y 00YJAIOINXCS TYMAHUCTHYECKUX OTHOILICHHH,
NOHUMAaHM LEHHOCTH XUMHMYECKUX 3HAaHUM Ui BbIPAOOTKH
HKOJIOTMYECKH 11€JIECO00Pa3HOro MOBEJIEHUS B OBITY U TPYIOBOM
JNEATENbHOCTH B LEJISIX COXPAaHEHUs CBOEro 3J0pOBbS H
OKpPY’KaroIlley PUPOTHON CPENIbl;

— — pa3BUTHE MOTHMBALMM K OOYUEHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJK0 M CaMOBOCIMTAHUIO Ha OCHOBE YCBOEHUS
00I11eYeIOBEeYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY NPOGUIISl U HAITPABJIEHHOCTH JalbHEUIIET0 00yUYeHHUsI.

MecTo B yueOHOM IJ1aHe

PabGouass mporpamma yueOGHOro mnpeamera «Xumus» (0a30BbIN
ypoBeHb) B 8-9 kiaccax paccuuTtaHa Ha 136 ydeOHBIX YacoB.
VY4eOHbIi M1aH Ha W3ydyeHue XuMuM B 8-9 kiaccax — 136 yacos (2
Yyaca B HEJENIO B KaXIOM Kjacce). YueOHBIH IJIaH Ha U3y4YEeHHE
XuMUH B 8-9 Kjaccax OTBOAUT 1o 68 4vacoB npu 34 ydeOHBIX




HEJIeJISX 3a CYeT 00s3aTeIbHON YaCTH y4eOHOTrO IIaHa OCHOBHOTO
o01mero oopa3oBaHws.

IIpoBepsiembie TpeOOBaHUS K
pe3yJbTaTaM 0CBOEHHS
OCHOBHO# 00pa3oBaTeJbHOI
NPOrpamMmblI

8 KJIACC
Koz nmpoBepsiemoro pesynbrara

[IpoBepsieMble  TIpEeIMETHBIE  PE3YJAbTaThl  OCBOCHUS
OCHOBHOHM 00pa3oBaTeibHO MpPOrpaMMbl OCHOBHOTO OOIIETro
o0OpazoBaHUs
1 ITo teme: «IlepBoHaYaNbHBIE XUMUYECKUE TIOHATHUS
1.1  packpblBaTh CMBICI OCHOBHBIX XWMHYECKHX TMOHSTHI:
aToM, MOJIEKYlla, XHUMHUYECKHH 3JEMEHT, MPOCTOE BEILIECTBO,
CIIO)KHO€ BEIECTBO, CMeCh (OAHOpOIHAs W HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAsl aTOMHAas M MOIEKYIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJS[pPHAS Macca, MaccoBas JIOJIA
XUMHYECKOTO DJJIEMEHTa B COEIUHEHUM, MOJSIPHBIM 00BEM,
XUMHAYECKasi peaknus, KiacCHu(UKAIUs peaknuid: peaxiuu
COCUHEHHUS, PEAaKLMHU Ppa3JIOKEHUs, PEaKUUd 3aMEeLICHHS,
peakuun oOMeHa, 9K30- M DHIOTEPMUYECKHE PEaKINH, TETUIOBOM
3 deKT peakiu, pacTBOP, MAacCoBasi J0JIs BellecTBa (IPOLEHTHAs
KOHILIEHTpAIMsl) B pacTBOpe
1.2  wunOCTpUpPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHUX
MOHSATHI ¥ IPUMEHSTH 3TH MOHSATHUS MIPU ONIMCAHUU BEIIECTB U UX
[IpEBpALLICHUI
1.3 ucmonmp30BaTh XMMHYECKYIO CHMBOJIHKY JIJISI COCTABIICHUS
(bopMyI BELIECTB U ypaBHEHUH XUMUYECKHUX pPeaKLnit
1.4  packpbiBaThb CMBICI 3aKOHOB COXPaHEHMsI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABorajipo
1.5  ompenensaTe BaJ€HTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX
COCTMHEHUSX
1.6 xnaccupunupoBaTh XMUMHUYECKHE peakuuH (MO0 YUCIy HU
COCTaBy Y4YaCTBYIOUIMX B pEaKIWW BEIIECTB, IO TETUIOBOMY
sbdexry)
1.7  BBIYMCHATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO
Macchl BELECTB
1.8 BBUMCIATH MacCOBYIO IO XMMHUYECKOTO JIEMEHTa IO
dbopmyre coenMHEHUs,
1.9  BBMHCIATH MACCOBYIO JOJTIO BEIIECTBA B paCTBOPE
1.10 npuMeHATH eCcTeCTBEHHOHAyYHBIE METOMAbl TO3HAHUS —
HAOJIOIeHHe,  U3MEpPEeHHE,  MOJEJIMPOBAHHME,  SKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN)
2 [To teme: «Baxkneiimue npencraBUTEIN HEOPTaHUYECKUX
BEIIIECTBY
2.1  packpbiBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUM:
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb
2.2  ompenensaTh MPUHAJICKHOCTh BEIIECTB K OMpPEaeIEHHOMY
KJIaccy COeTMHEHHH 10 hopMyaam
2.3  wiIaccupuIMpoBaTh HEOPraHUYECKUE BEIICCTBA
2.4  xapakTtepu3oBaTh (ONMUCHIBATBE) OOIIME  XUMHYECKHE
CBOIICTBa BELIECTB Pa3NUYHBIX KIACCOB, MOATBEPXKAAsl OMUCAHHE
NpUMEpPaMU  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIHUX




XUMHYECKUX PEAKIHI

2.5  TOPOTrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTU MPOTEKAHHUSI XUMHUYECKUX
MpEBPAIICHUI B pa3IMYHbBIX YCIOBHIX

2.6 CJIEJIOBATh TIPABHJIAM TOJTB30BaHUS XUMHYCCKON TTOCYI0H 1
nabopaTopHBIM 00OPYIOBAaHUEM, a TAKXKEe MpaBUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMH [0 BBINOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIIBITOB I10 MOJIYYEHUIO U COOUPAHUIO
ra3000pa3HBIX BEMIECTB (BOIOPOAA M KUCIOPO/Ia), IPUTOTOBICHHUIO
pacTBOPOB C OMNPEAECIEHHOM MAacCOBOM J0JIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB LIEJIOUEH MU KHUCIOT C IOMOULIbIO
WHIUKATOPOB (JIakMyc, (peHomTanienH, MeTUIIOPaHK U APYTHE)
2.7  TPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKOM pEeaKIu
3 I[To Teme: «llepuonnueckuii 3axkoH u Ilepmonnueckas
cucreMa xumuueckux snementoB . M. Menneneesa. Ctpoenue
aToMOB. XuMu4eckas CBsi3b. OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIC
peaxkuumn»

3.1  packpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHH: SAPO
aToma, JJIEKTPOHHBIM CJOW aroma, aToOMHas OpOUTallb, Paguyc
aToMa, XUMUYECKasi CBS3b, MOJIIPHAS U HEMOJSPHAsl KOBaJCHTHAs
CBSI3b, 3JIEKTPOOTPULATEIBHOCTh, HWOHHAsl CBfA3b, HOH, KaTHOH,
AHUOH, CTETICHb OKUCJICHHUS

3.2 xjaccupUIMPOBATH XUMHUYECKHE DIEMEHTHI

3.3  omuchiBaTh M  XapakKTepu3oBaTh TabnuuHylo (opmy
[lepronuyeckoll CHCTEMbl XMUMHUYECKUX D3JIEMEHTOB: pa3jinyarb
MOHATHUS «IVIaBHas moArpymnmna (A rpynma)» U «moOovHas
noarpynna (b rpynmna)y, «Manbie» u «00IbIINE) MEPUOJIBI

3.4  packpeBath cwmbicn [lepuommyeckoro 3akona JI.U.
MenpeneeBa: JEMOHCTPUPOBaTh IMOHUMAHUE IEPUOAMYECKON
3aBHCHMOCTH CBOMCTB XUMHUYECKUX SJIEMEHTOB OT MX MOJOXKCHHUS
B [Iepunonnueckon cucreme

3.5  cooTHOCUTH 00O3HAYEHUS, KOTOphIE MMEIOTCS B Talmwuiie
«Ilepuognueckas cucrema Xxumuyeckux dnemeHtoB .M.
MeneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsl sjpa, oOliee YHcio
JJIEKTPOHOB

U pacrpesie]IeHUE UX 110 3JIEKTPOHHBIM CII0SIM)

3.6  ompenensATh CTENEHb OKUCICHUS HJIEMEHTOB B OMHApPHBIX
COEJIMHEHUSIX

3.7  ompenensTh BHUJ XUMHYECKOH CBS3M (KOBAJICHTHAs W
MOHHAs)

B HEOPIaHMUYECKUX COETUHEHUSIX

9 KJIACC

Koz nposepsiemoro pesynbrara IIpoBepsiemple  NpenMETHBIE
pe3yibTaThl OCBOEHHUS OCHOBHOM 0Opa30BaTENbHON IMPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHUs

1 Ilo Teme: «BemecTBo 1 XUMHYECKasT PEAKLIMSI»

1.1  packpblBaTb CMBIC]I OCHOBHBIX XHMHYECKHX HOHATHI:
pacTBOp, DJIEKTPOJIMTHI, HEMNICKTPOIMUTHI, AJIEKTPOIUTHYECKAS
JUCCOLMALUs, peakUMd HOHHOro oOMeHa,  KaTalu3arop,
XUMHYECKOE PaBHOBECHE, OOpaTHMbIe M HEOOpAaTHMBIE pEaKlnH,




OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ pEaKLuHy, OKHCIIUTEIb,
BOCCTAHOBMTEJb, OKHMCIEHUE M BOCCTAHOBIIEHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh, XHMMHUYECKas CBA3b (KOBaJEHTHas, WOHHAsd,
METAJUINYECKas), KpPUCTANINYECKasi pEIIETKA, CIUIaBbl, CKOPOCTb
XUMUYECKON peaKun

1.2  wunOCTpUpPOBAaTh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHUX
HNOHATUI Y IPUMEHSTH 3TU NOHATHUS IIPU OMMCAHUY BEIIECTB U UX
MpEBPALLICHUI

1.3 cocraBnATh ypaBHEHMs 3JIEKTPOIUTUYECKOH AMCCOLMALUU
KHCJIOT, LIEJI0YEN U COJIEH, IIOJHBIE U COKPAILIEHHBIC YPaBHEHUS
peaKIuii HFOHHOTO OOMeHa

1.4  packpsiBaTh CYILIHOCTH OKHUCJIUTEIIBHO-
BOCCTAHOBHUTEJIBHBIX  PEAKIMHA  IMOCPEACTBOM  COCTaBIECHMS
AJIEKTPOHHOTO OajlaHca 3TUX peakluii

1.5  npoBoaUTH pacy€Thl M0 YPAaBHEHUIO XUMHYECKOW PEAKITUN
2 Ilo Temam: «Hemerainsl 1 UX coeMHEHUA» U «MeTauibl U
UX COCTUHEHUS»

2.1  xapaxrepu3oBaTh (ONKCHIBATH) OOHIME M cHenH(pHUUECKUE
XMMHYECKHE CBOHCTBa NPOCTBIX U  CIOXHBIX  BELIECTB,
MOATBEP)KAasi ONHUCAHUWE NPUMEpPAMU MOJIEKYISIPHBIX M HOHHBIX
YPaBHEHMI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIUi

2.2 COCTaBJSITh YpaBHEHUS pPEaKIM, MOATBEPKIAAIOLIUX
CYIIECTBOBAHME TI'CHETUYECKOM CBSI3M MEXAYy BelleCcTBaMU
Pa3IUYHBIX KJIACCOB

2.3  IpPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX
CTPOEHHS, BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKHX IPEBpaIICHUM
B Pa3JIMYHBIX YCIOBHSIX

2.4  criemoBarh MpaBHUJIAM IOJB30BAHUS XUMUYECKOH MMOCYI0H U
71a00paToOpHBIM 000PYIOBaHHUEM, A TAKXKe MPaBUIaM OOpalleHus ¢
BELIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBINOJIHEHHUIO
71a00paTOPHBIX XUMUUYECKUX OTIBITOB 10 MOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHaKa M YIJIEKUCIIOTO ra3a)

2.5 TpPOBOAMTH pEAKUUH, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM
xJiopuza, Opomua, Monuia, kapOoHat, ¢ocdar, CHUIUKAT, CylIbdar,
TUAPOKCUINOHBI, KATHOHBI AMMOHHUS, HOHBI U3yYEHHBIX METAJJIOB,
IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB
3 [To Teme: «Xumus u OKpyKaromas cpena»

3.1  packpblBaThb CMBICI OCHOBHBIX XHMHYECKHUX TTOHSITHMA:
ITIK BemecTBa; KOPpO3Us METAIIIIOB

3.2  OpUMEHSATh  OCHOBHBIE  ONEpallMd  MBICIUTEIbHON
NeATeIbHOCTH — aHalli3 M CHUHTE3, CpaBHEHHWE, OO0O0OIIeHHE,
CUCTEMATU3aLIMIO, BBIBICHUE NPUYMHHO-CIICICTBEHHBIX CBS3EH —
JUIl UW3Y4EHHUS CBOMCTB BEUIECTB M XUMMUYECKUX DPEaKLMMH;
€CTECTBCHHOHAYYHbIE ~ METOABI TO3HAHUS —  HaOIIONEHHE,
U3MEpPEHUE, MOJICIUPOBAHUE, OKCIEPUMEHT (peaibHbli U
MBICIICHHBIN )

IIpoBepsiembie
coiepKaHusA

3JIEMECHTbI

8 KITACC

Kon  IIpoBepsiemblil 351IeMEHT colepKaHus

1 [lepBoHauaNbHBIE XUMUYECKUE TTOHATHS

1.1 IIpenmer xumun. Ponlb XMMUK B )KU3HU YETIOBEKA. XUMUS
B cucrteMe HayK. Tema um BemectBa. Pu3NUECKHE CBOMCTBA




BELIECTB. ArperarHoe COCTOSIHHE BEILECTB

1.2 TlonsTtue 0 MeTOAAX MO3HAHUS B XUMUH. YHUCTHIE BEIlleCTBA
u cmecu. CriocoObI pa3ziesieHus: cMecei

1.3  Atombl U Monekyabl. XUMHYECKHE 37IeMEHThl. CHMBOIIBI
XUMHYECKUX dneMeHToB. [IpocTble M  CIOXKHBIE BELIECTBA.
ATOMHO-MOJIEKYISIPHOE yUEHHE

14  Xumwnueckas ¢popmyrna. BaaeHTHOCTh aTOMOB XUMHUUYECKUX
AJIEMEHTOB. 3aKoH IIOCTOSIHCTBA cocTaBa BELIECTB.
OtHocutenbHas atomMHas Macca. OTHOCUTENbHAs MOJEKYJIIpHas
Macca. MaccoBasi 1011 XMMHUYECKOr0 3JIEMEHTA B COETUHEHUH

1.5 KomnuectBo  BemectBa. Monb. MonspHas — macca.
B3aumocBs3b KOIMYECTBA, MAacChl U YHCIA CTPYKTYPHBIX €IMHHIL
BemecTBa. Pacuérel mo hopmysiaM XUMHYECKUX COSTUHEHUM

1.6 Ou3nyecKkue M XUMHUYECKHE SBICHUA. XUMHUYECKast
peakuus U e€ NpPU3HAKU. 3aKOH COXPAHEHHMsSI MacChl BEIIECTB.
Xumnueckue ypaBHeHHs. Knaccupukanys XUMHUUECKUX PEaKIUi
(coennHeHHs, pa3IoKEHUs, 3aMEIICHHsI, OOMEHa)

1.7  Xumuyeckuil SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON
MOCYJIOM, ¢ TMpaBWwiIaMH paboOThl B JabOpaTopud U MpUEMAMH
oOpameHuss ¢ J1a0OpaTOpHBIM O0OpPYIOBaHHEM, HW3yYEHHE U
onucaHue (U3MUECKUX CBOWCTB OOpa3loB HEOPraHUYECKUX
BellecTB, HaOmoneHne (U3NYecKux (TUIaBICHHE BOCKA, TasHUE
Jba, pacTUpaHHE caxapa B CTYIKEe, KUICHHE U KOHACHCAIIHs
BOJIbI) U XMMHYECKUX (TOpPEHHE CBEYM, MpPOKAJIUBAHHE MEIHOMN
MIPOBOJIOKH, B3aUMOJICICTBHE MeNa C KHCIOTOM) sIBICHUMN, HaOIIO-
JIEHUE U ONHMCaHHE MPU3HAKOB MMPOTEKAHUS XUMHUUYECKUX PEaKIUii
(paznmokeHne caxapa, B3aUMOJCHCTBHE CEpPHOWM KHCIOTHI C
xyjopuoM Oapus, pasnoxenue ruapoxkcuna wmenu(ll) mpu
HarpeBaHuU, B3auMOJIEHCTBHE kere3a ¢ pacTBopoM conu meau(1l),
M3Y4YCHHE CIOCOOOB pasleNieHus CMecei (C MOMOIINbI0 MarHuTa,
bunpTpoBaHue, BBIMAPUBAHHUE, AUCTHIUISIHS, Xpomarorpadus),
NPOBEIEHUE OYMCTKU TTOBAPEHHOM COJIM, HAOIOICHNE M OMTUCAHHE
pE3YNIBTAaTOB  TPOBEACHUS OMNbITA, WIUIIOCTPUPYIOIIETO 3aKOH

COXPAaHEHHUSA MAacCBl, CO3/1aHue MoJenen MOJIEKYJ
(IrapocTep KHEBBIX )
2 Bakneiimme nmpencraBuTEINM HEOPraHUIECKNX BELIECTB

2.1 Bos3myx — cmech razoB. CocraB Bo3ayxa. Kucmoponm —
SNMIEMEHT ¥ TPOCTOE BemecTBO. HaxokaeHwe Kuciopoga B
npupone, (Qu3MUecKHe M XUMHMYECKHE CBOMCTBa (peakuuu
ropenus). Oxcunpl. Ilpumenenme  kucimopoma.  CrocoObl
HOJTYYEHHUs] KHCIOpoia B J1a0OpaTopud M MPOMBIIIIEHHOCTH.

Kpyrosopor kucnopoma B mnpupoae. O30H — auIoTpoInHas
MoauUKalKs KUCIOpoaa
2.2  Temnooi ahdexr XUMHUYECKON peaxiuu,

TEPMOXMMHMYECKUE ypaBHEHUS, OK30- M DHIOTEPMHUYECKHE
peakuuu. ToruMBO: yrojiib U MeTaH. 3arpsi3HEHHWE BO3/yXa, YCH-
JIeHHe apHUKOBOro 3(dekra, pazpyiieHrne 030HOBOTO CIIOs

2.3 Bonmopon — smeMeHT M mpocToe BemecTBo. HaxokiaeHue
BOJIOPOIa B MpHUpoae, (U3MYECKHe M XUMHUECKHE CBOWCTBA,
pUMEHEHUe, CrocoObl nomydeHus. Kucnotel u conu

2.4  Monspubiii 00b€M ra3zoB. PacuéTel 1o XMMHUYECKUM
YpaBHEHUSAM




2.5 ®dusnyeckue CBOMCTBa BOAbl. Bojga kak pacTBOPHUTEINb.
PactBopel.  HacellleHHBIE ¥ HEHACBILIEHHBIE  PACTBOPBL.
PacTtBopuMocTh BemiecTB B Boae. MaccoBas 10Js BELIECTBA B
pacTtBope. XuMuuyeckue cBoicTBa Bonabl. OcHoBaHusa. Ponb
PacTBOPOB B MPHUPOJIE U B KU3HM YelloBeKa. KpyroBopoT BOIbI B
npupojae. 3arpsi3HEHUE MNPUPOAHBIX BoA. OxpaHa U OYMCTKA
MIPUPOIHBIX BOJ

2.6  Krnaccudukamus HeopraHmdeckux coeiuHeHH. OKCHIBL
Knaccudpukanmss  okcumoB:  cojeoOpasytonue  (OCHOBHEIE,
KHUCTIOTHBIE, aM(OTepHBIC) U HeconeoOpa3yronue. Homenknarypa
OokcuaoB. Dusnueckue ¢ XUMHYECKHE CBOMCTBA OKCHUIIOB.
ITonyyeHue okcuaoB

2.7 OcHoBanus. Krnaccudukanus ocHOBaHWN: MIENOUH U
HEpacTBOpHMBbIE  OCHOBaHMA.  HoMmeHkiaTypa ~ OCHOBaHMWIA.
du3nyeckue M XUMUYECKHE CBOMCTBAa OCHOBaHWU. [lomyueHwue
OCHOBaHHUI

2.8  Kucnorsl. Knaccudukamnus kuciaor. HomeHkinarypa KUCIOT.
Du3nyecKkue U XMMHUYECKHE CBOMCTBA KHUCIOT. Pa1 akTUBHOCTH
MetasuioB H.H. beketoBa. [Tony4yenue kucimot

2.9  Comu. HomeHnknarypa coneii. @U3NYeCKUe U XUMHUECKHE
cBoiicTBa coneil. [lomyyenue conei

2.10 Tenermueckas CBsI3b MEXAY KJIAacCaMH HEOPTaHUYECKHX
COEIUHEHNN

2.11 XuMmuyecKuil SKCHEPUMEHT: Ka4eCTBEHHOE OIpe/eeHue
CONEpKaHUsl KHUCTIOpoJa B BO3AyXe, MOIYy4YeHHe, coOupaHue,
pacro3HaBaHUE W M3yYEHUE CBOWCTB KHUCIOpOAa, HAOJIONCHHE
B3aUMOJICUCTBUSI  BEIECTB C  KUCIOPOAOM U  YCIIOBHS
BO3HUKHOBEHHS u MPEKPAIICHUSI  TOPEHHUS (moxapa),
O3HAKOMJICHHE C O0Opa3llaMH OKCHJIOB M ONHCAHHE UX CBOICTB,
MOJIyYeHHE, COOMpaHUe, paclo3HaBaHWE W M3YUYCHHE CBOMCTB
BO/Oposia (TOpeHue), B3aUMOJECHCTBHE BOAOPOAA C OKCHIOM
Menu(Il)  (BO3MOXXHO  HMCHONMB30BaHHE  BUIACOMATEPHANIOB),
HaOmoeHne OOpa3IloB  BEHIECTB  KOJIMYECTBOM | MOIb,
HCCIIEI0BaHNEe 0COOCHHOCTEN PACTBOPEHHUS BEIIECTB C PA3TMIHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHHE PACTBOPOB C OMNpPEAEIEHHOU
MAacCOBOM [JI0JIEMl PAaCTBOPEHHOTO BENIECTBA, B3aUMOJECHCTBHUE
BOIbI C MeTalulaMH (HaTpueM U KajbleM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPHAIIOB), OIPEACIICHHE PACTBOPOB
KHCJIOT U WIEJIOYEeH C MOMOIIBI0 HHAUKATOPOB, MCCIIEIOBAaHUE
00pa3IoOB HEOPTraHWYECKUX BEIIECTB PaA3JIMYHBIX  KJIACCOB,
HAOMIOICHNEe M3MEHEHHs OKpPacKH WHIMKATOPOB B pacTBOpax
KHCJIOT W IeJoueH, n3ydeHue pzaumoneiicteus okcuna meau(Il) c
pacTBOPOM CEpPHOM KHCJIOTBI, KUCIOT C METajulaMH, pPEeaKklul
HEUTpaNu3ali, T[OJY4YEHHUE  HEpPaCTBOPUMBIX  OCHOBAHHIA,
BBITECHEHHUE OJHOTO METajlla IPYruM U3 PacTBOPA COJIH, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 3aJad Mo TeMme «BaxHeunmmue Kiacchl
HEOPraHUYECKUX COCAUHEHUN

3 Ilepuonmueckuit 3akoH u Ilepuomuueckas cucrema
xumuyeckux sneMmentoB .M. Menneneea. CTpoeHHe aTOMOB.
Xumnueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINN
3.1 IlepBble  MONBITKM  KJIacCHU(PUKAIUM  XUMHUUYECKHUX
aneMeHToB. [IoHsITHE O Ipymax CXOAHBIX 3JEMEHTOB (ILEJI0YHbIE




U IIeJ0YHO3EeMEJIbHbIE METalllbl, TaJlOTeHbl, MHEPTHBIC Ta3bl).
OneMeHThl, KOTOpble 00pa3yloT aMm{QoTepHble OKCHIBl U
TUIPOKCH]IBI

3.2  llepuogmueckuit  3akoH. llepumommyeckas  cucrema
xumuueckux sneMeHToB J[.M. Menaeneera. KoporkonepuonHas u
JunHHOTNIeproaHast popmel [lepuoanueckoil CUCTEMBI XMMUYECKUX
anementoB .M. MenneneeBa. [lepuonsl u rpynmnbl. Ou3ndeckuil
CMBICII TIOpPSAJKOBOIO HOMEpa, HOMEPOB INEPHONA U TPYIIIbI
3J€MEHTa

3.3  Crpoenue aromoB. CocTaB aTOMHBIX szep. M30TomblI.
OnexTpoHbl. CTpoeHUE AIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xumunyeckux oaneMeHToB Ilepuonnueckoit cucrems J[.U.
MenneneeBa. XapaKTEpUCTUKA XMMHUYECKOTO 3JIEMEHTa MO €ro
nosioxkeHuro B Ilepuoguueckoit cucreme [[.M. Menneneesa

3.4  3aKkOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMUYECKUX
AJIEMEHTOB, METAJUIMYECKUX M HEMETaJUNIMYECKUX CBOMCTB IO
rpynnaM M nepuonaMm. 3HadeHue Ilepumoamyeckoro 3akoHa H
[lepronuyeckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB /Il pa3BUTHUS
Hayku U nipaktuku. [[.1. MenaeneeB — yu€HbI U rpakJaHH

3.5 Xwummueckas  cBia3b.  KoBanmenTtHas — (TonsipHas |
HEMOJISIpHAs) CBSI3b.  DIEKTPOOTPULIATENIEHOCTh  XMMHUYECKHX
1eMeHTOB. VloHHas CBA3b

3.6  Crenenp oxucnenus. OKUCIUTETLHOBOCCTAHOBUTEIbHBIC
peaxuuu. I[Iporieccsl okucieHUus U BocCTaHOBIEHUS. OKUCTUTENH
1 BOCCTAHOBUTEIHU

3.7 XUMUYECKUN IKCIIEPUMEHT: U3ydeHHE 00pa3IoB BEIICCTB
METAJIJIOB U HEMETAJUIOB, B3aUMOJAECUCTBUE THAPOKCUAA IIUHKA C
pacTBOpaMu  KHMCIOT W  LIeJIoYed, MPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHne, peakiiuy pa3ioKeHHs], COSTUHECHNS )

9 KJIACC

Kon  TIpoBepsieMblil aeMeHT coliepKaHus

1 BemectBo u xumudeckas peakius. [loBropenue

1.1  Ilepuommueckuii  3akoH. Ilepuoamueckass  cucrema
xumuueckux anementoB .M. Menpaeneea. CtpoeHHe aTroMoB.
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHYECKHUX DJIEMEHTOB
MEPBbIX TPEX MEPHUOAOB, Kajausl, KaJIbLMS W UX COCIWHEHHU B
COOTBETCTBUU C TIOJOKEHHEM JJIEMEHTOB B Illepumonnueckoit
CHCTEME U CTPOEHUEM UX ATOMOB

1.2 Crpoenue BellecTBa: BHIbBl XHUMHUYECKOM CBsI3U. THUIBI
KPUCTAJNIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
TUNA KPUCTAJUIMYECKOW PEIIETKM W BHJA XMMHYECKOW CBS3H.
Knaccudukanus U HOMEHKIATypa HEOPraHMYECKHX BEIECTB
(MexxoyHapoAHass M TpUBHaibHasi). XHMMHMUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3IW4YHbIM KJIacCaM HEOPraHUYEeCKHX
COCMHEHUM, TEHETUYECKAsI CBSI3b HEOPTAHUYECKUX BEIIECTB

1.3  Kiaccudukanus XUMUYECKHUX peakUuid MO pa3IuYHbIM
npu3Hakam (MO0 YHUCIYy U COCTaBy YYacTBYIOIIMX B pEaKIUHU
BELIECTB, IO TEIIOBOMY 3(QeKTy, Mo H3MEHEHUIO CTeleHeH
OKUCJICHUSI XHUMHMUYECKHUX DSJEMEHTOB, N0 OOpaTMMOCTH, IO
YUaCTHIO KaTajau3aropa). JK30- U JSHAOTEPMUYECKUE PEaKIuH,
TEPMOXUMUYECKUE ypaBHEHUA. [IoOHITHE O CKOPOCTH XUMHUYECKON




peakuuu

1.4  Tlonsatue 00 oOpaTUMBIX M HEOOPATUMBIX XHUMHUYECKUX
peakuusax. [loHSITHE O TOMOTEHHBIX U TETEPOTEHHBIX PEAKIIUAX.
ITonatne o XxuMu4yeckoM paBHOBecUHU. PaKTOpHI, BIUAIOIIME Ha
CKOPOCTh XHMHUYECKOM peakuud U TOJOXKEHHE XHUMHUYECKOro
paBHOBECHS

15 OKHUCIUTEIHFHO-BOCCTAHOBUTEILHBIE peakiuu,
AIEKTPOHHBIN OasaHc OKHCJIMTENBHO-BOCCTAHOBUTEIIBHOU
peakuu. CocCTaBlI€HUE YPABHEHHUM OKHUCIUTEIBHO-BOCCTAHO-
BUTENIbHBIX PEAKIHMI C HCIOJb30BAaHUEM METOAA DJIEKTPOHHOTO
OanaHca

1.6 Teopust ANEKTPOTUTHUECKON JUCCOIUALMU. DIEKTPOIUTHI
U HEeANIeKTPOIUThl. KaTHOHBI, aHHMOHBL. MeXaHu3M IHUCCOIHAINU
BEUIECTB C pa3IMYHBIMU BUJAMU XHUMHUYECKOH cBsA3H. CTeneHb
nucconnanuu. CunbHble W cialble  3JeKTponuThl. Peakmuu
MOHHOTO OOMEHa. VYCJOBUS TMPOTEKaHUS pEeakUuid HOHHOTO
oOMeHa, TIOJHbIE U COKpAIEHHBbIE WOHHBIE YpPaBHEHHS pPEaKI[Hil.
CBolicTBa KHCIIOT, OCHOBAHHIA M COJICH B CBETE MPEACTABICHUI 00
AIIEKTPOIUTHYECKON aucconuanuu. KayecTBeHHBIE peakiuy Ha
noHbl. [loHsiTHE O TUApONH3E coneit

1.7  XuMuyeckudl HSKCIEPUMEHT: O3HAKOMJIEHHE C MOJETSIMU
KPUCTAJUIMYECKUX  PEIIETOK HEOPraHMYECKUX  BEIIECTB  —
METaJUIOB M HeMeTaJuIoB (rpaduTa U aamasa), CJIOXKHBIX BEUIECTB
(xmopuga HaATpHsl); HCCIEAOBAaHUE 3aBUCHUMOCTH  CKOPOCTH
XUMHYECKOM pPEaKIUu OT BO3ACWUCTBUSA PA3IUYHBIX (HAKTOPOB;
UCCIIEIOBAHUE  DJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,
mpolecca JUCCOLMAIMU KUCIOT, MIejo4e u conei (BO3MOXKHO
UCIIOJIb30BaHUE  BUIEOMATEpUAsOB);  IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIMX MPHU3HAKU TMPOTEKAHUS PEaKIUii HOHHOTO
obMena (oOpa3oBaHHME OCajKa, BBIIEIEHHWE Ta3a, oOpa3oBaHUE
BOJIbI); OIIBITOB, WJUTIOCTPUPYIOIINX MPUMEPBl OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX peaklMil (TropeHue, peakluu pasyIoKeHUs,
COCIMHEHHUS); paclo3HaBaHWE HEOPraHWMYeCKUX BEIIECTB C
MOMOIIIbIO  KAYECTBEHHBIX pEeaKkIMil Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4

2 Hewmerannbl u ux coequHeHMs

2.1 OOmas  xapakTepucTuka rajoreHoB. (OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHble CTeneHHu okuciaeHus. CTpoeHue u
¢u3nueckre CBOMCTBa MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYECKHE CBOMCTBA HA TMpUMEpE XJopa (B3aUMOACHCTBHE C
MeTajulaMi, HEMETaJUIaMH, 1iesodamu). Xnoposonopon. ConsHas
KHUCJIOTA, XUMHYECKHE CBOICTBa, TOJIY4YeHHE, IPUMEHEHHE.
JelictBue xj0pa M XJIOPOBOAOPOAA HA OpraHu3M 4eJIOBEKa.
Baxxneiume XJ10pu/ibl U UX HAXOXKIACHUE B IPUPOIE

2.2 OOmas  xapakTepuCTHKa  d3JeMeHTOB  VIA-rpynmsl.
OcoOeHHOCTH  CTPOEHMSI  aTOMOB,  XapaKTEpHbIE  CTENEeHH
okucnenus. Ctpoenue U GU3NUECKHe CBOMCTBA MPOCTHIX BELIECTB
— KHCJIOpoa U cepbl. AJUIOTPONHbIE MOAU(UKALUN KUCIOpOoAa U
cepbl. XuUMHYeCKUEe cBOMCTBa cepbl. CepoBOAOpOA, CTPOECHHUE,
dusznueckue M XUMUYeckue cBoiicTBa. OKCHIBI cCepbl Kak
NPEICTABUTENN  KHUCIOTHbIX  OKkcuaoB. CepHas  KucioTa,
(bu3NYecKre U XUMHUYECKHUE CBOMCTBA (00IIMEe KaK MPEACTaBUTENS




Kjlacca KHUCIOT ® crnerududeckue). XUMHYECKUE PEaKInH,
JIe’Kallye B OCHOBE MPOMBIIIUIEHHOTO CII0C00a MOTyYeHHsl CepHOU
kucioTel. [Ipumenenue. Conu CepHOM KHCIOTHI, KaueCTBEHHAas
peakius Ha cynbdar-uoH. Haxoxnenue cepbl U e€ coelMHEHUN B
npupone. XHWMHYECKOE 3arps3HEHHE OKpYKalolmled  Cpersl
COEMHEHHUSIMU cepbl (KUCIIOTHBIE JOXK/IH, 3arps3HEHHE BO3yXa U
BO/IOEMOB), CIIOCOOBI €T0 MPEOTBPAIIECHHUS

2.3 OOmas  xapakTepUCTHKAa  JIEMEHTOB  VA-Tpymisbl.
OcoOeHHOCTH  CTPOEHHMSI  aTOMOB,  XapaKTEepHbIE  CTENEeHH
OKHCIIEHHs. A30T, paclpoCTpaHeHHe B Ipupone, huzndeckue u
XMMHYEeCKHe cBoicTBa. KpyroBopor azora B mpupoae. AMMHUAK,
ero (Qusnueckue ¥ XHMHUYECKHE CBOMCTBA, IONyYeHHE U
npuMmenenre. Conu aMMOHUS, MX (U3MYECKHE W XHUMHYECKHe
CBOWCTBa, NpuUMeHEeHHE. KauecTBeHHass peakuus Ha HOHBI
aMMOHMsI. A30THasl KHCIIOTa, €€ TmoiydyeHue, (usnueckue Hu
XMMHUYECKHE CBOMCTBA (0OIIMe KaK MpeICcTaBUTeNs Kiacca KUCIOT
u cnenuduyeckue). Vcmnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS
B KaueCTBE MUHEPAJBHBIX yNOOpeHHHA. XUMHUECKOE 3arps3HeHUe
OKpY’Kalollei cpelbl COCTUHEHUSIMH a30Ta (KHCIOTHBIE OXKIH,
3arps;3HEHHE BO3/yXa, IIOYBbI U BOTOEMOB)

24  ®ochop, amnorpomHple  Moaubukammu  docdopa,
¢dusnueckne u xumuueckuwe cpoiictBa. Oxcun Qocdopa(V) u
dochopHas kucnora, ¢GuU3NYECKHUE U XUMHUYECKHUE CBOICTBa,
noxydenue. Mcnonp3oBanue (ochaToB B KayecTBe MUHEPAIBHBIX
yaoOopeHuit

2.5 OOmas  xapakTepuCTHKa  31eMEHTOB  [VA-rpynmsl.
Oco0OeHHOCTH  CTPOCHHSI  aTOMOB,  XapaKTEpHbIE  CTEECHH
OKHCIICHHS.  YIVIEpOoHd, aJUIOTPONHBIE  MOIU(UKAIMH, pac-
MpOCTpaHeHne B Mpupoze, pusndeckue U XUMUYECKHUE CBOMCTBA.
Ancopoumsi. Kpyrosopor yrmiiepona B npupone. OKCHIIBI yIiieposa,
ux (usmyeckue M XMMHUYECKHE CBOWCTBA, NEHCTBUE HA KUBBIC
OpPraHW3MBI, TOJYyYCHHE W MpPUMEHEHHE. DKOJOTUYECKHE
npobieMbl, cBsA3aHHble C okcuaoMm yniepopa(IV); rumoresa
100aJbHOTO MOTEIUIEHHMST  KJIMMaTa; TapHUKOBBIM 3 QexT.
VYronbHas KucioTa M e€ comu, UX (U3NYECKHe U XUMHUYECKHE
CBOIICTBa, TONlydeHHE W NMpUMeHeHue. KauecTBeHHas peaknus Ha
kapOoHaT-uonsl. Mcrnonp3oBaHue kapOOHATOB B OBITY, METUIIMHE,
MPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE

2.6  IlepBoHayanbHBIE MOHATUS OO0 OPraHUYECKUX BELIECTBAX
KaKk O COCMUHECHMSAX yIiepoma (MeTaH, 3TaH, STWICH, alleTHJICH,
3TaHOJ, TIIUIEPUH, YKCYCHasi KucioTa). X cocTaB U XUMUYECKOe
ctpoenue. [lonarre o OMONOrHYECKH Ba)KHBIX BEILIECTBAX: )KUPaX,
Oenmkax, YyIIeBOJaX — W HMX POIU B IKU3HU YEJIOBEKA.
MarepuanbHoe €AMHCTBO OpPraHMYECKMX U HEOPraHUYeCKUX
COEAUHEHUN

2.7  Kpemuwmii, ero Qu3uMYecKue M XHMHYCCKHE CBOWMCTBA,
noixydyeHue u npumeHeHue. COeIMHEHUS KPEeMHHS B IPUPOJE.
O6mue mpeacraBieHuss 06 okcuae kpemuusa(IV) m kpemHHEBOI
kucnore. CHUIUKATBl, WX HCIOJB30BaHUE B OBITY, MEIUIIMHE,
MPOMBILIUICHHOCTH. BakHeline cTpoUTeNnbHbIE MaTepuabl:
KepamMHKa, CTEKJIO, IEeMEHT, OeToH, xene300eToH. [Ipobimemsr
0€30MacHOr0 MCIHOJb30BaHMUS CTPOUTENbHBIX MaTepualioB B




IIOBCEIHEBHOM KU3HU

2.8  XuMmuueckwii  OKCIEPUMEHT:  H3y4eHHEe  00pasioB
HEOPraHWYECKUX  BEIIECTB, CBOMCTB  COJSIHOM  KHCJIOTHI;
MPOBE/ICHNE KAueCTBEHHBIX pEaklUMUi Ha XJIOPUA-UOHBI M Ha-
OJIfofIeHre TPU3HAKOB HMX TMPOTEKAHUS;, OIBITHI, OTpa)Xarolue
duznyeckue ¥ XHUMHYECKHE CBOICTBA TallOTeHOB U WX
coeMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHJICO-MaTEPHAIIOB);
O3HAKOMJICHHE C  oOOpa3lamu  XJOpPUAOB  (TaJIOT€HUIOB);
O3HaKOMJICHHE C 00pasiamMu cephl U €€ COCTUHEHUSIMH (BO3MOKHO
UCTIONB30BaHUE BHUACO-MATEpPHANIOB); HAOIIONCHUE TMpollecca
00yTIIMBaHMs caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHON CEpHOI
KHUCJIOTHI, U3y4YeHUE XMMHUYECKHX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, IPOBEJIEHNE KaueCTBEHHOM peakiuu Ha Cylnb(ar-uoH H
HaOMIO/IeHHe TpuU3HAKa €€ TMPOTEeKaHUs; O3HAKOMJICHHE C
dbu3nYecKUMH CBOWCTBaMH a3oTa, ¢dochopa M WX COSAUHEHUUN
(BOBMOXKHO ~ WCITIOJNIB30BaHHWE BHUACOMArepHasioB), o0Opas3amMu
a30THBIX W (ocPOpHBIX YIOOpEHMIA, MONyYeHHE, CoOHMpaHue,
pacro3HaBaHUE U U3YUYCHHE CBONCTB aMMHUaKa; IMPOBEICHHE
KaueCTBEHHBIX peaKkIMii Ha HMOH aMMOHHA U Qocdar-uoH Hu
W3y4eHHE  TMPU3HAKOB MX  MPOTEKaHUs, B3aUMOJCHCTBUE
KOHIIGHTPUPOBAHHONW a30THOM KHCJOTBI C MeAbl0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPUATIOB); U3Y4YCHHE Mojienen
KpUCTANIMYECKUX pemETOK anMasza, rpaduta, QymiepeHa;
03HAKOMJICHHE C IMPOIIECCOM aAcopOIUU PaCTBOPEHHBIX BEIECTB
AKTUBUPOBAaHHBIM  yMMEM U YCTPOWCTBOM  MPOTHUBOrasa;
MOJIyYeHHE, COOMpaHUE, paclo3HaBaHWE W U3YYCHHE CBOWMCTB
VIJIEKUCIIOTO Ta3a; TMpOBEJEHHWE KAaueCTBEHHBIX peakUud Ha
KapOOHAaT- W CWIMKAT-uOHbI U M3y4YeHUE TMPU3HAKOB HUX
NpOTeKaHUs;  O3HAKOMJICHHE C  TPOAYKIHUEH  CHJIMKATHOM
MIPOMBIIINICHHOCTH;, PEIICHUE IKCTIEPUMEHTAIBHBIX 3a7ad M0 TEME
«Baxkneiine HeMeTaIbl U KX COCTUHEHUS

3 MeTauiel 1 UX COSTUHEHUS

3.1 OOmas XapakTepHUCTUKAa XHMHYECKHX DJIEMEHTOB —
METaJUIOB Ha OCHOBAaHMM UX ToNoxkeHus B [lepumonnueckoit
cucreMe Xxumuueckux sneMeHtoB /.M. MenneneeBa u cTpoeHus
atomoB. CrpoeHme MeTauioB. MeTamuiMdeckas CBSI3b U
METAJJIMYECKas KPUCTAJIMYECKash PEIIETKA. DIEKTPOXUMHUECKUN
PA HAIIPSKEHU METAJIOB

3.2  Ousuueckue M XUMUYECKHEe CBOiicTBa MmeraiioB. OOmrue
CIoCcoOBI MmonmydeHus: MeTauioB. [IoHATHE O KOPPO3UU METAIIIOB,
OCHOBHBIE CMOCOOBI 3alIMTHI UX OT Koppo3uH. CruiaBbl (CTaib,
YyryH, TIOPaTIOMHHHN, OpOH3a) M WX MPUMEHEHHE B OBITY U
MIPOMBIIIEHHOCTH

3.3 [[lenounpie MeTainbl: monoxenwe B llepuonnueckoit
cucreMe xumudeckux snemenTos JI.1. Menneneesa; crpoeHue ux
aTOMOB; HaxoxJeHue B mnpupone. dusznueckre W XUMHUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUABl U THUIPOKCHIBI
HaTpuss W Kanus. [lpuMeHeHue IIEeTOYHBIX METANIOB U UX
COEIMHEHUH

34 IllenouHo3emMenbHBIE METaJIbl MarHui W KaJbLIM:
nosnoxenue B llepruoguueckoid cucTeMe XMMHUUYECKHX 3JIEMEHTOB
J.N. MenneneeBa; CTpOEHUE UX aTOMOB; HAXOXJCHHUE B MPUPOJIE.




Ousnyeckue M XUMHUYECKHE CBOWCTBA MarHusi U KajbLMs.
Baxueiiine coenvHeHUs KaiblLUs (OKCHA, TUIPOKCHUJ, COJIH).
JKécTtrocTh BO/IBI M CITOCOOBI €€ yCTpaHeHHUs

3.5 Amomunuit: nonoxenue B Ilepuomuyeckoil cucreme
xuMmudeckux snemeHtoB J[.M. Menpaeneesa; cTpoeHHE aroma;
HaxoxJaeHue B npupoje. OU3NyecKue M XMMHUUYECKHUE CBOMCTBA
amoMuHMs. AMQOTEepHBIE CBOWCTBa OKCHMIA H THAPOKCHIA
ATIOMUHUS

3.6 Keneso: monmoxkenne B Ilepmommueckoir  cucteme
xumuueckux anemeHtoB .M. Mengeneesa; cTpoeHue aroma;
HaxoxaeHue B mpupone. dusznueckre W XMMHUYECKHE CBOMCTBA
xkenesa. Okeunpl, ruapokcunbl u conu xenesa(ll) u xenesa(Ill),
UX COCTaB, CBOMCTBA U MOJY4YEeHUE

3.7  XuMHUYECKUH SKCHEPUMEHT: O3HAKOMJICHHE C 00pa3lamMu
METaJUIOB M CIUIaBOB, MX (PU3NYECKUMHU CBOWCTBAMU; H3YUCHHE
pPE3YNIBTAaTOB  KOPPO3MHM METAJIOB (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMaTepUajoB), OCOOCHHOCTEH B3aMMOACHCTBHS  OKCHIA
KaJplUsl M HaTpus C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpUAJIOB); HCCJIEIOBAHHE CBOMCTB JKECTKOM BOIBI;
mpouecca  TropeHust  Kele3a B KHCIOopole  (BO3MOYKHO
UCIIOJIb30BaHNE  BHJIEOMATEPHANIOB); TPHU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMil Ha MOHBI (MAarHus, KaJblUs, aTlOMUHUSA,
nunka, oxene3a(ll) m kenesa(Ill), memmu(Il); nHaGmomenwe wu
ONMCAaHME TMPOIECCOB OKpPAIIMBaHUS IUIAMEHM HOHAaMHU HaTpHs,
Kaliusl ¥ KajJblus (BOBMOXKHO HCIIONIB30BaHNUE BUICOMATEPHAIIOB);
ucciieioBaHne aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATOMUHHSA U
TUAPOKCHUIA IIMHKA; PEIICHUE IKCTIEPUMEHTAIbHBIX 3a/1au 10 TeMe
«BaxkHenmme MeTauibl U UX COSTUHEHUS

4 XuMus U OKpyxKaromias cpeaa

4.1 HoBbie matepuansl 1 TexHOJOTMU. BemecTBa u Marepualibl
B TIOBCEIHEBHON J>KM3HM 4eNOoBeKa. XHUMHUS U  3I0POBBE.
be3onacHoe KMCNONb30BaHWE BEUIECTB M XUMUYECKUX pEaKLUUi B
obITy. [lepBas moMoIb NPU XUMUYECKUX OKOTaX U OTPABICHUSIX
4.2  OCHOBBI JKOJIOTHMYECKOH T'PaMOTHOCTH. XHMHYECKOE
3arpssHeHue okpyxatouieit cpensl I1JIK. Pons xumun B pemienuun
9KOJIOrHueckux npodiem. IlpupoaHbie HCTOYHUKHN YTIIEBOAOPOIOB
(yronb, mpupoaHbIi ra3, He(Th), MPOAYKTHl UX NEepepadOTKU, UX
pOJIb B OBITY U IPOMBIIIUICHHOCTH

4.3  XuUMHYECKHIl  OKCIEpUMEHT:  H3ydeHHe  00pasIoB
MarepuaioB  (CTEKJIO, CIUIaBbl ~ METAJUIOB,  IOJMMEpHBIE
MaTepuabl)

IIposepsiembie Ha OI'D o
PYCCKOMY SI3BIKY TPeOOBAHUA
K pe3yJibTaTaM O0CBOEHHS
OCHOBHOI1 00pa30BaTeJIbHOI
NMPOrpaMMbl OCHOBHOTI'0
o0urero odpa3zoBaHust

Kox mpoBepsiemoro TpeGoBaHuUs [IpoBepsiemble TpeOOBaHHSA K
MpEeIMETHBIM pe3yibTaTaM 0a30BOro ypoBHS OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IEro oOpa3oBaHUs
Ha ocHOBE PI'OC

1 IIpencraBnenue:

1.1 o nmno3HAaBaeMOCTH SIBICHUH TMPUPOABI, TMOHUMAHUE
O0OBEKTUBHOM 3HAUMMOCTH OCHOB XMMHYECKON HAyKH KaK 00JacTH
COBPEMEHHOT0 €CTECTBO3HAHUS, KOMIIOHEHTA OOIIeH KYIbTYphl U
MPAKTUYECKOM eATEIbHOCTH YEJI0BEKa B YCIOBUSIX COBPEMEHHOTO
oOmiecTBa; MOHMMaHHE MecTa XUMHHU  Cpedu  APYrux
€CTECTBEHHBIX HayK




1.2 o HayuHblX MeTOJaX IIO3HaHMA, B TOM  4YHCIE
OKCIEPUMEHTAJIbHBIX U TEOPETHUECKUX METOIAX HCCIIEJOBAHUS
BEIIECTB U  U3yYEHHUs  XHMHUYECKMX  DPEaKIHH;  yMeHue
UCTIOJIb30BaTh MOZENU st OOBSICHEHUS CTPOCHHS aTOMOB U
MOJIEKYIT

1.3 o cdepax npodheccuoHanbHOM NEATENBHOCTH, CBI3aHHBIX C
XMMHEH U COBPEMEHHBIMM TEXHOJIOTUSMH, OCHOBAHHBIMHU Ha
JOCTH)KEHUSIX XMMUYECKOM HAyKd, YTO MO3BOJIUT OOYHYaIOLIMMCS
paccMaTpuBarh ~ XUMHI0O  Kak  cdepy cBoed  Oymymiei
npo¢eCCHOHANBHOM 1eATEIFHOCTU U CJeNlaTh OCO3HAHHBIM BBIOOD
XMMHH KaK NPOQUIBHOIO MpeaMeTa MpU IMEepexoJe Ha ypOBEHb
CpeaHero oo01ero oopa3zoBaHus

2 Brnanenue cucremMoil XMMHYECKMX 3HAaHUW W yYMEHHE
IPUMEHSATh CUCTEMY XUMHUUECKHUX 3HAHUHM, KOTOPasl BKJIFOUAET:

2.1  BaxHeHIIME XUMHUYECKHE MOHATUSA: XUMUUYECKUI 3JIEMEHT,
aToM, MOJIEKY/a, BEIECTBO, IPOCTOE M CIIOXKHOE BEIECTBO,
OZTHOPOJIHAsl U HEOJHOPOJHAs CMECh, OTHOCHUTENIbHBIE aTOMHAsl U
MOJIEKYJISIpHasE Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSPHAs
Macca, MOJISIpHBIH 00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHUE, COJb
(cpenssist), XMMHMUECKasl peakliys, peakluil COCUHEHMsI, peakluu
pa3NoKEeHMsl, peaklMy 3aMELICHUs, peakluu OOMEeHa, TEeIIOBOM
3peKT peakiuu, dK30- U IHIOTEPMUUYECKUE PEaKIUHU, PacTBOD,
MaccoBasi J10JI1 XMMHUYECKOro 3JIeMEHTa B CO€AMHEHUH, MaccoBas
JI0JI1 U TPOLIEHTHas: KOHLIEHTpAlMs BEIIECTBA B PacTBOpE, SAPO
aToMa, J3JIEKTPOHHBIM CJOH atoma, aToMHas OpOMTalb, PagUyC
aToma, BaJEHTHOCTb, CTENEHb OKHUCIIEHUS, XUMHUYECKas CBS3b,
ANIEKTPOOTPULIATEIBLHOCTD, MOJSPHAsl U HENOJsIpHAas KOBaJICHTHAs
CBfI3b, MOHHAs CBf3b, METAJNIMYECKasl CBA3b, KpUCTAJUIMYECKas
pewméTka (aToMHasi, MOHHAsA, MeTaJUIMYecKasl, MOJIEKYJsIpHas), HOH,
KaTHOH, aHUOH, 3JIEKTPOJIUT U HEINIEKTPOJIUT, SJIEKTPOIUTHYECKAS
JUCCOLMALMsA, pEeakUUM HOHHOrO OOMEHa, OKHUCIMTEIbHO-
BOCCTAHOBHTEJIbHBIE PEAKLIUU, OKHUCINUTEIb W BOCCTAHOBUTEINb,
OKUCJIICHHE U  BOCCTaHOBJIEHHE, 9JIEKTPOIU3, XUMHUYECKOE
paBHOBecue, OOpaTUMble U HEOOpaTUMbIE pPEaKIUU, CKOPOCTh
XUMHUYECKON peakuuu, karaausarop, [IJIK, koppo3us merasios,
CIUIaBbI

2.2  OCHOBOIIOJIATAIOLIME 3aKOHbl XMUMMHU: 3aKOH COXpaHEHUs
Maccel, nepuonnueckui 3akoH .M. MenneneeBa, 3akoH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo

2.3  TeOpHHM XUMHH: aTOMHO-MOJEKYISIpHAs TEOPHs, TEOpHUs
AIIEKTPOIUTHUECKON JUCCOLMAaLNN

3 Binanenue  ocHOBaMM =~ XMMHYECKOM  TI'paMOTHOCTH,
BKJIFOYAIOIICH:

3.1  yMeHHe NpaBWIBHO UCIIOJIb30BaTh U3yYEHHbIE BELIECTBA U
Marepuaibl (B TOM YHCIe MUHEpajbHble yTOOpeHHUs, METallbl U
CIUIaBbl, MPOAYKTHI MEepepadOTKM NPUPOJHBIX HCTOYHHUKOB
YIIEBOAOPOAOB (YIJIs, HPUPOIHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO3SHCTBE,

Ha TPOM3BOACTBE M TOHMMAaHUE 3HAYCHHUS JKUPOB, OEJIKOB,
YIJEBOAOB JJIsl OpraHM3Ma YeJIOBEKa; yMEHHUE IPOrHO3UpPOBATh
BIMSIHME BEIIECTB M XUMHUYECKUX IPOLECCOB HAa OpraHu3M
YeJIOBEKA U OKPYKAIOLIYI0 IPUPOJIHYIO Cpesy




3.2  yMeHHe MHTErpUpOBaTh XMMUYECKHUE 3HAHUS CO 3HAHUSIMHU
JIPYTUX Y4eOHBIX MPEIMETOB

3.3  HanmmuWe ombITa pabOTHl C Pa3IMYHBIMH HMCTOYHUKAMHU
uHbOpMAIIMU 1O XUMUU (HaydHass W HAyYHO-TIOMYJIsIpHAS
JTUTEpaTypa, CJIOBapHU, CIIPABOYHUKH, HHTEPHET PECYPCHI)

3.4  ymenue OOBEKTMBHO OIICHMBaTh HWH(pOpMaNHUIO O
BELIECTBAX, UX MPEBPALICHUSIX U MPAKTUYECKOM NPUMEHEHUU U
YMEHHE HCTONB30BaTh €€ sl pelieHus y4eOHO-TI03HABATEIbHBIX
3aau

4 Bnanenne OCHOBaMHM  MOHATUMHOIO  anmapara H
CUMBOJIMYECKOTO SI3bIKA XMMHMH JUIsI COCTaBJieHHsS (Qopmyl
HEOPraHUYECKUX BELICCTB, YPABHEHUM XUMHUYECKHUX PEaKIUil;
ocHoBamu xuMmudeckoi HomeHkIaTypsl (IUPAC u TpuBHaIbHOM)
5) YMeHue OOBSCHATH CBSI3b TOJIOKECHHUS JJIEMEHTa B
[lepuonuyeckold CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsj sijpa,
olmee 4YHUCIO 3JEKTPOHOB), paclpeiesieHHeM 3IEKTPOHOB IO
HSHEPTreTUYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX MEPUONIOB, Kaus
U KaJbIHs

6 [IpencraBienue 0 NMEPUOTUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX AJIEMEHTOB (pammyc aToma,
ANIEKTPOOTPUIIATETLHOCTh), TMPOCTHIX W CJOXKHBIX BEIIECTB OT
MOJIOKEeHHsT d7eMeHTOB B Ilepuoamueckoit cucteme (B MalbIX
MepuoJax M TJIAaBHBIX MOATPYyMNax) U DJIEKTPOHHOTO CTPOEHUS
aroma

7 YMeHue kinaccupuImupoBarh:

7.1  XUMUYECKHE dJIEMEHTHI

7.2  HeopraHMYECKHE BEIECTBA

7.3 XUMHUYECKHE peaKInu

8 YMeHue onpenessiTh:

8.1  BaJGHTHOCTh W CTENEHb OKHUCICHUS XHUMHUYECKHX
AJIEMEHTOB, 3aps]l HOHA

8.2 BUA XMMHYECKOM CBS3M W THN KPUCTAJUIMYECKOU
CTPYKTYPBI B COSIUHEHUSX

8.3  xapaktep cpenbl B BOIAHBIX PACcTBOPAaX BEIIECTB (KHCIOT,
OCHOBaHUM)

8.4  okucnuTelb U BOCCTAHOBUTEIb

9 YMeHne XapakTepu3oBaTh (PU3MUECKHE W XUMHUYECKHE
CBOWCTBA:

9.1 mpocThIX BemecTB (KUCIOPOA, O30H, BOIOPOI, Tpadwr,
anMma3, KpemHHH, a3oT, ¢docdop, cepa, XJop, HATpui, Kalui,
MarHui, KajabIui, aJFOMUHUN, )KeJe30)

9.2  CIOXHBIX BEIIECTB, B TOM YHCIE MX BOIHBIX PacTBOPOB
(Boma, amMHaK, XJIOPOBOJIOPOI, CEPOBOAOPON, OKCHUABI U
rugpokcu bl MmetauioB [-IIA rpynn, amtomunus, meau (1), nuHka,
xene3a (11 u 1), okcuast yriepona (II u IV), kpemuus (IV), azota
u docpopa (III u V), ceper (IV u VI), ceprucras, cepnas,
a30TUCTasA, a30THas, GochopHas, yrojabHas, KpeMHHUEBas KUCJIOTa
U UX COJIH)

9.3  mnporHo3upoBaTh U XapaKTepuU30BaTh CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUsSI, TPUMEHEHUE BEUIECTB B
3aBHCHMOCTH OT UX CBOMCTB, BO3MOXHOCTh IPOTEKaHUS




XUMHUUYECKHUX MPEBPALICHUI B PA3INUHbBIX YCIOBUSAX

10 YMEHUE COCTaBIATh MOJICKYISIPHBIE ¥ MOHHBIC YPaBHEHHUS
pEaKLHii, B TOM YHUCIIE:

10.1 peakuuit HOHHOTO OOMEHa

10.2  OKHCIUTEIEHO-BOCCTAHOBUTEILHBIX PEAKITUI

10.3 WUTIOCTPUPYIOUINX XUMHUYECKHE CBOMCTBA HM3yYCHHBIX
KJIacCOB (TPYIIT) HEOPTAHUUECKUX BEIICCTB

10.4 monTBEepXKIOAIOIIUX TE€HETHYECKYI0 B3aMMOCBS3b MEXKIY
HUMU

11 YMeHue BIYUCIATD (IPOBOAUTH PACUEThI):

11.1 OTHOCHUTENBHYIO MOJCKYISIPHYIO ¥ MOJISIPHYIO MAacCChI
BEIIIECTB, MACCOBYIO JIOJI0 XUMHUYECKOTO AIIEMEHTA B COCTUHCHUH

11.2 maccoBym JI0JIO BEIIECTBA B PaCTBOPE,

11.3 KOMMYECTBO BEIIECTBA U €r0 Maccy, 00beM Tra30B

114 1o ypaBHEHHSAM XHMHYCCKHX PpEAKIUA U HAXOAUTh
KOJIMYECTBO BEIIECTBa, 00bEM U MACCy peareHTOB WM MPOTYKTOB
peakuuu

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMH METOJAaMU HAYYHOTO IMO3HAHHS (HaOIIOICHUE,
U3MEpEeHHE, OKCIEPUMEHT, MOJCIUPOBAHUE) TPU H3YYCHUU
BEIIECTB M XHMHUYECKHX SIBICHHI; yMeHHE C(HOpMYIHpPOBATH
POOJIEMY U TIPEUIOKUTh TYTH €€ perICHHSI

12.2 Oe3onmacHoii pabOTBl ¢ XMMHYECKUMH BEIIECTBAMH,
XUMHUYECKOH MOCyI0i 1 TabopaTopHbIM 000PYIOBAHHEM

12.3 mpaBumamu Oe3o0macHOro oOOpalieHuss C BEIIeCTBAMU,
UCTIOJIB3YEMBIMH B TIOBCETHEBHOM JKW3HH, MPABUIAMH TTOBEICHHUS
B LENsAX cOepexeHUs 3A0pPOBbS M OKpYKaIOUIEH MPUPOTHOM
cpenpbl; TTOHMMaHUE Bpena (OMacHOCTH) BO3JICUCTBHSI Ha >KUBBIC
OpraHu3Mbl OMPEICNEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHHS X BPETHOTO BO3IACHCTBHS

13 Hannume mpakTHuecKWX HABBIKOB I[IJIAHUPOBAHUS U
OCYIICCTBIICHUS CICTYIOIINX XUMUICCKUX IKCTICPUMEHTOB:

13.1 wu3ydyeHue M onucaHue (PU3MUECKUX CBOWCTB BEIIECTB;
O3HAKOMJICHHE C (U3UICCKUMU W XHUMHYCCKHUMH SIBIICHUSMU;
OTIBITHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMHYECKHX
peakuui

13.2 wu3sydeHue ciocoOOB pa3zieieHUs cMecel

13.3 momydeHue KHCIOpPOAAa M HW3YYCHHE €ro  CBOWCTB;
MONy4YeHHe BOAOPOAAa W M3yYEHHE €ro CBOICTB; MONy4YeHHE
YIJICKHCIIOTO Ta3a U U3y4eHHUE €r0 CBOMCTRB; MOJTYyICHHE aMMHaKa |
W3y4YEHHE €TO CBOWCTB

13.4 npuroTtoBiIeHHWE PACTBOPOB C OMPEIACIEHHOW MacCCOBOM
JIOJIEN paCTBOPEHHOTO BEILIECTBA

13.5 npumeHeHHWe WHIUKATOPOB (JIAKMYyca, METHJIOpaHXa W
dbenondTanenna) Ui ONpeaeIeHUs XapaKkTepa cpeabl B pacTBOpax
KHCJIOT U IIeJIouen

13.6 wuccnemoBaHWE U ONHMCAHHWE CBOWCTB HEOPTAHMYECKHUX
BELIECTB Pa3JIMYHBIX KJIACCOB; U3YYCHHE B3aHUMOACHCTBUS KUCIOT
C MeTalUlaMH, OKCHIaMH METaJJIOB, pPACTBOPUMBIMU H
HEPACTBOPUMBIMU OCHOBaHUSIMH, COJISIMU; MOJTy4YeHUe
HEPACTBOPHMBIX OCHOBAaHWH; BBITECHEHHWE OJHOTO MeTajuia
JPYTUM U3 PAacTBOpa COJM; HMcclieloBaHUE aM(OTEpHBIX CBOMCTB




THIPOKCHIOB AJIIOMUHUS U [IMHKA

13.7 pemeHune  AKCHEPUMEHTANbHBIX 3aJad 1O  TeMaM:
«OCHOBHBIE KJIaCCHhI HEOPraHN4eCKUX COCIMHEHHI;
«DNEeKTPOTUTHYECKAs AUCcOoLMaus»; «BaxkHeime HeMeTasl 1
WX COCTUHEHU); «BarkHEHIe MeTaIbl M UX COSTUHEHHS)

13.8 xumMHUecKHe IKCIEPUMEHTHI, WILTIOCTPUPYIOIIUE TPU3HAKU
NPOTEKaHUSI PEeaKLUUii MOHHOTO OOMEHA; KadeCTBEHHbBIC PEaKINU
Ha NPUCYTCTBYIOIIME B BOJHBIX pPACTBOpaxX HOHBI: XJIOPHU-,
Opomun-, womun-, cyabdar-, Qocdar-, kapOoHAT-, CHIMKAT-
AQHMOHBI, TUAPOKCU/I-UOHBI, KATHOHBI AMMOHHMSI, MarHusi, KaJbIus,
aJIIOMHHMS, kese3a (2+) u xkenesa (3+), menu (2-+), MUHKA

14 YMeHnue:

14.1 npencraBmsATh pe3ydbTaThl  dKCHepuUMeHTa B (opme
BBIBOJIOB, JIOKa3aTeibCTB, TpaUKOB W TaOJMHMII M BBIIBIATH
SMITUPUYECKNE 3aKOHOMEPHOCTH

14.2 yctaHaBnMBaTH CBSI3M MEXAY pealbHO HAOIIOTACMbIMU
XMMHYECKUMH SBJICHUSIMH M IPOIECCAMH, HPOUCXOAAIIMMHU B
Makpo- W MHKPOMHUpPE, OOBACHATH TPHYUHBI MHOT000pa3us
BEILIECTB

IlepeyeHb 31eMeHTOB
co/lepKaHusl, MPOBePsAeMbIX
Ha OI'D no pycckomy sI3bIKY

Kon  TIpoBepsieMblil aIeMEHT coniepKaHus

1 [lepBoHaUaIbHBIE XUMUYECKUE TOHATHS

1.1  Ywucreie BemectBa U cMecu. CocoObl pa3eneHus cMecei
1.2  ATOMBI M MOJIEKYJbl. XUMHYECKHE IeMEHThI. CHMBOJIBI
XUMHUYECKHUX 371eMeHTOB. [IpoCThie U CIIOKHBIE BEUIECTBA.

1.3  Xwumwuueckas ¢popmyina. BaJeHTHOCTh aTOMOB XHMHYECKHX
251eMeHTOB. CTeneHb OKUCIIEHUS

1.4 3aKkoH NOOCTOSHCTBA cocTaBa BenlecTB. OTHOCHUTENIbHAA
atoMHas Macca. OTHOcUTENbHAs MOJIEKYIsipHas Macca. MaccoBas
JIOJISl XUMUYECKOTO AJIEMEHTA B COEAMHEHUN

1.5 KommyectBo BemectBa. Mons. MonsipHas — Macca.
Monsipubiii 00bEM Ta30B. B3amMOCBS3b KOJWUYECTBA, MACChl
YHCJIa CTPYKTYPHBIX €AMHUI] BEIIECTBA

16  Ousnyeckue U XUMHYECKHE SBICHHUSA. XUMHUECKas
peakiusi M €€ MPU3HAKU. 3aKOH COXPAaHEHUS MacChl BEHIECTB.
XUMUYECKHE YPaBHEHUS

2 Ilepnonuyeckuii 3akoH u Ilepuonmyeckas cucrema
xumuueckux snemeHToB .M. Menaeneesa. CTpoeHne arToMoB

2.1  Ilepumommueckuii  3akoH. Ilepuommueckas  cucrema
xumudeckux anemeHtoB .M. Menneneesa. llepuoabl u rpyIisbl.
Du3nUeCKUil CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IEpHoAa U
TPYIIIBI 3JIEMEHTA

2.2  Crpoenne aromoB. CocTaB aroMHBIX snep. M30Tomsl.
OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000J0YEeK aTOMOB MEpPBBIX
20 xumunyeckux oaneMeHToB Ilepuonuueckoit cucrems JI.U.
Meuneneena

2.3  3aKOHOMEPHOCTH B W3MCHCHHU CBOWCTB XHMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kanus, Kajblus (paguyca
aTOMOB, JIEKTPOOTPULIATENIBHOCTH, METAJTUYECKHUX u
HEMETANIMYECKUX CBOMCTB) U MX COENMHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeEMEHTOB B llepuonnueckoii cucreMe U CTpOEHUEM
UX aTOMOB

3 CrtpoeHure BeniecTBa




3.1 Xwumunueckas cBsi3b. KoBajsieHTHass  (momspHas U
HEMOJSIPHAs) CBS3b. DIEKTPOOTPULIATEIIBHOCTh  XUMHYECKHUX
aneMeHTOB. loHHas cBA3b. Merainueckas CBsA3b

3.2  Tumbl KpUCTAJUIMYECKHUX PEHIETOK (aToMHas, HOHHAs,
MeTaJuIn4yecKasi), 3aBUCUMOCTb CBOMCTB BeIlleCTBA OT THUIIA
KPUCTANTNIECKON PEIIETKY U BUIa XUMHUECKOU CBSA3U

4 Baxnelimume mnpeacTaBUTENM HEOPraHUYECKUX BEIIECTB.
Hemerambl u ux coequHenus. MeTaibl M X COCTUHEHUS

4.1 Knaccupukanmuss W HOMEHKJIATypa  HEOPraHUYECKUX
COEMHEHUI: OKCUIIOB (COJIe00pasyrole: OCHOBHBIE, KUCIIOTHBIE,
amdorepHble) W HeconeoOpa3yImue, OCHOBaHUN (MEnNoun u
HEpPacTBOPUMbIE OCHOBAHMS); KHUCJIOT (KHCIOPOACOJEpKAIIUe U
OCCKHCIIOPOAHBIC, OMHOOCHOBHBIE W MHOTOOCHOBHEIE); COJIeH
(cpeaHMX M KUCIIBIX)

4.2 duznyeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJJIOB: BOJOpOJa, XJopa, KUCJIOpOAa, Cephl, a3oTa,
docdopa, yrmepoaa, KpeMHUS

4.3 OU3NYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BELIECTB-
METAaJUIOB: JIUTHS, HATpHsl, KaJIMsi, MarHusg W KaJblus,
aJIOMUHUS, Kele3a. OIJEKTPOXUMHUYECKUH psii  Halps KeHUH
METaJJIOB

4.4 Ou3n4yeckue H XUMUYECKHE CBOWCTBA BOAOPOAHBIX
COCIMHEHUN  HEMETaJUIOB:  XJIOPOBOJAOPONA, CEpOBOAOPOIA,
aMMUaka

45  Ousuueckue U XUMHUYECKHE  CBOHCTBA  OKCHIOB
HemetaiuioB: cepsl (IV, VI), azora (II, IV, V), docdopa (11, V),
yriepoza (1L, IV), kpemuusa(1V). Ilonydyenre okCuaoB HEMETAIIIOB
4.6  Xummuueckue CBOWCTBA OKCHIOB: MeTauioB IA—IITA rpymm,
nuHka, meau(Il) u xenesa (1L, III). [Tonydyenne okCcuI0B METAIIOB
4.7  XuMHuUecKHMEe CBOMCTBA OCHOBAaHMH U  aM{QOTEpHbIX
THAPOKCUIOB (Ha TpUMepe THAPOKCHIOB aJIOMUHUS, >Keiesa,
ruHKa). [Tomydenne ocHOBaHUH M aM(DOTEPHBIX THAPOKCHIOB

4.8 OO01re XuMUYEeCKUE CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHOM,
CEpPOBOJIOPOAHON, CEPHUCTOM, CEpHOM, a30THOM, (ochopHOH,
KpEMHUEBOW, yrombHOH. OcoOble XMMHUYECKHE CBOWCTBa
KOHIICHTPUPOBAaHHON CEpHOW M a30THOM KHcioT. [lomydeHue
KHCIIOT

4.9  OOmue XMMHYECKHE CBOWCTBA cpenHuX coneid. [lomydenune
colen

410 TIlonmyyenme, coOupaHue, paclo3HaBaHUE BOIOPOA,
KHCIIOpOJa, aMMHAaKa, YITIEKUCIIOTO Ta3a B TJaboparopuun

411 TlonyueHue aMMHaKa, CEpPHOM U a30THOM KHCJIOT B
npoMbIIuIeHHOCTH. O0IKe criocoObl MOTY4YEeHUS! METAJIOB

4,12 Tenernueckass CBs3b MEXKIYy KIacCaMH HEOPraHUYECKHX
COEAUHEHUN

5 XUMHUYECKUE PEAKIHH

5.1 Krnaccudukamuss XUMHUECKHUX pEaKUUil MO pa3IUYHbIM
IpU3HaKaM: MO YHCIYy M COCTaBy YYacTBYIOUIMX B peakluu
BEIIECTB, IO TEIUIOBOMY J(QEKTY, MO0 H3MEHEHHIO CTeleHel
OKHUCJICHUS XUMHUYECKHUX JIEMEHTOB

5.2  Temnosoii ekt XUMHUYECKON peakuuu,
TEPMOXUMUYECKHE YpaBHEHHs. ODK30- M JHIOTEPMHUYECKHE




peakuuu. TepMoxuMuyeckue ypaBHEHUS

5.3  OxucnuTenbHO-BOCCTAHOBUTEIHHBIE peakiuu.
Oxuciurenn ¥ BOCCTaHOBUTENH. [Ipomeccsl OKHCICHHS U
BOCCTAHOBIICHUSI.  DNEKTPOHHBIM  0OallaHC  OKHCIUTENIBHO-

BOCCTAHOBHUTEJIBHON pEaKINH

5.4  Teopusti >JEKTPOIUTHYECKOM aucconmanuu. KaTHoHsI,
AQHUOHBI. DJIEKTPOJIUTHI U HEIIEKTPOJIUThl. CuibHBIE U clla0ble
aneKTponuThl. CTeneHb JUCCOLMALUT

5.5  Peaknuu nonHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKIUn
MOHHOTO OOMEHa, TIOJIHbIE M COKpaIEHHBIE MOHHBIE YPaBHEHUS
peaxKuuit

6 XUMHS ¥ OKpY’KaroIias cpenia

6.1 BemecTBa 1 Mmatepuabl B TOBCEAHEBHOM KU3HU YEJIOBEKA.
be3onacHoe HCIONb30BaHNE BEIIECTB M XMMUYECKHX pPEaKIUd B
naboparopuu u ObITy. [IepBast mOMOIIb TPU XUMHUYECKUX OKOTaxX U
OTPaBICHHUIX

6.2  Xumuueckoe 3arpsi3HeHue OKpy’Karomen Cpensl
(KHCTIOTHBIE JTOKAM, 3arpsi3HEHHUE IMOYBBI, BO3AyXa M BOIOEMOB),
crocoOsl  ero mpenorBpamieHus [IpenenpHas  momycTumast
koHreHTpauss BemecTB (I[IK). Pons xumum B pemieHun
HKOJIOTHYECKUX MpolieM. YcuieHne mnapHUKoBoro sddexra,
pa3pylieHre 030HOBOT'O CJIOSI

6.3  IIpumenenue cepsl, a3ora, pocdopa, yriaepoaa, KpeMHUS U
UX COENMHEHWH B OBITY, MEIWIWHE, TPOMBIIUIEHHOCTH U
cenbcKoM xo3siiicTBe. [IprMeHeHrne MeTanaoB U CIUIAaBOB (CTalb,
YYyIr'yH, JIOpaJOMUHUI, OpOoH3a) B OBITY U MPOMBIIUIEHHOCTH HX
coenuHeHui. [IoHsTHE O KOPPO3UHN METAIIIOB, OCHOBHBIE CITOCOOBI
3aIUTHI UX OT KOPPO3UHU

6.4  Ilpuponnsie WCTOYHUKH YIIIEBOIOPO/IOB (yromnb,
NPUPONIHBIN Ta3, He(Th), MPOAYKTHI UX TepepadoTKu (OEH3MH), UX
pOJIb B OBITY M IPOMBIIIIIEHHOCTH

6.5 IlepBoHauanmbHBIE MOHATHS OO0 OPraHUYECKHX BEUIECTBAX
KaK O COCIUHEHHMSX yriepoaa (MeTaH, 3TaH, 3TWJICH, alleTUJICH,
ATaHOJI, TNIUIIEPUH, YKCycHas kuciora). [lonsTre o Gnomornuecku
BAXXHBIX BEIECTBAX: KMpaX, OelKax, yrieBolax — M UX POJIU B
KU3HH YeIIOBEKa

7 Pacuérsr:

7.1  no ¢popmynaM XMMHYECKUX COEIMHEHUIN

7.2  wmaccel (MaccoBOil) J0OMM PacTBOPEHHOIO BEIIECTBA B
pacTtBope

7.3 1O XMMHYECKHM YPaBHEHUSM




