


HOACHUTEJIBHASA 3AIIMCKA

IIporpaMma 10 XWUMHM Ha YyPOBHE OCHOBHOIO 0OIIEero oO0pa3oBaHUA
COCTaBJIECHAa HAa OCHOBE TpeOOBaHUH K pe3yJibTaTaM OCBOEHUA OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00I1Ier0o 00pa30BaHUs, MPEACTABICHHbBIX
B ®I'OC OO0, a Ttakxke HaA OCHOBe deaepaibHOi padodueid mporpaMMBbl
BOCMUTAHMSA U C YUETOM KOHIIETIIMH TPETIOIaBaHusd YUSOHOTO TIPEeaAMETa « XUMUSI»
B 00OpazoBareNbHBIX opranu3anusax Poccuiickoit Menepariuu.

IIporpaMmma mo XWMHH AAET TOPEACTABICHHUE O MLENIIX, OOIEH cTpareruu
00yueHMs, BOCIHUTAHUA W PaA3BUTHUA OOYYaAIOIIUXCSI CPEACTBAMHM y4eOHOTO
peaMera, YCTaHABJIUBAET 00s13aTeJIbHOE MPEAMETHOE COJICpIKaHuUE,
MpeayCMaTpPUBAET PACIpPEACICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAHUE IO
pazaenaMm M TeMaM IMpOorpaMMbl MO XUMHH, OMNPEACHAET KOJUUECCTBCHHBIE H
KaueCTBEHHBIC XapaKTEPUCTUKH COJICp KaHMs, PEKOMEHAYEMYIO
MOCJAEIOBATEILHOCTh  M3YUCHHA XUMHH C  YUY€TOM  MEXKMOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBS3EH, JIOTMKA  Y4eOHOro TpoIecca, BO3PACTHBIX
O0COOEHHOCTEH  OOydYaroIuxcsd, ONpeaAciaseT BO3MOXKHOCTH TMpeaMeTa Ul
peanuzanuu TpeOOBaHUM K pe3yiabTaraM OCBOSHHMS OCHOBHOH 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHWs, a TaK)Ke TPeOOBaHUM K
pe3ylibTaTaM 00yUeHHA XMMHUM Ha YPOBHE IENeH M3yUueHHs MPeAMETa 1 OCHOBHBIX
BUJIOB YUE€OHO-MO3HABATEILHONW JACATEBHOCTA OOYYalOIIErocss Mo OCBOCHHIO
y4eOHOTO CONCPIKAHUSL.

3HaHWE XUMHH CIY)KAT OCHOBOM Id (POPMUPOBAHHUS MHPOBO33PECHUS
00y4YaroIlerocs, ero MpeACTaBACHUN O MATEPUAJIbHOM E€IUHCTBE MUPA, BAXHYIO
poJIb UTparoT (hOPMHPYEMBIE XMMHEH MNPEACTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPruh W 00 HSBOJIIOLMH BEIIECTB B MPUPOJE, O MYTIX PEIICHHUS TJI00aTbHBIX
Mpo0sieM YCTOMYMBOTO Pa3BUTHA YEJIOBEUECTBA — CHIPHEBOM, SHEPTreTHUECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHCHUA.

HN3zyuenune xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXKHOCTEH i1 CaMOpas3BUTUA U
(bopMupOBaHUA KYJIBTYPHI IMYHOCTH, €€ 00I1eH 1 (PyHKITMOHAIBLHON TPAaMOTHOCTH,

BHOCHT BKJaJ B (DOPMHPOBAHWE MBIIUICHUS W TBOPUECKHUX CIOCOOHOCTEH
0o0yyYaroluxca, HaBBIKOB HMX CaMOCTOATEIbHOW Y4eOHOW  JEATENbHOCTH,
AKCIEPUMEHTAJIBHBIX M MCCJIEA0BATEILCKUX YMEHHH, HEOOXOAMMBIX KakK B
ITOBCETHCBHOM *KH3HHM, TaK U B MPO(ECCHOHANBHOM TCATCIHBHOCTH,

3HAKOMHUT CO CHEeIU(UKONH HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBHI
LEJOCTHOTO B3IJIsSIAa HA €AMHCTBO MPUPOAbI U YETOBEKA, ABJIACTCS OTBETCTBEHHBIM
sTanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIIUXCS;



crocoOCTByeT (hOPMHUPOBAHUIO IEHHOCTHOTO OTHONICHHWS K €CTECTBEHHO-
HAYYHBIM 3HAHHUAM, K MIPUPOAE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHUECKOE
o0pa3oBaHue 00yJarOMMNXCS.

JlanHble HampaBjeHUS B OOYUEHWW XUMHUH OOCCIICUMUBAIOTCS CHEIUMUKOM
COJCp)KaHMS  Y4eOHOro MpeaMETa, KOTOPBIM  SABISAETCS  MENarorMuecKu
aJanTUPOBAHHBIM OTPAXXEHUEM 0a30BOM HAYKH XMMHWH HA OMPEACIEHHOM ATare ¢
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I11ler0 00pa3oBaHusl OPUEHTUPOBAH HA
OCBOCHUE OOYYAIOIIMMHUCSH CHUCTEMbI MEPBOHAUAJIbHBIX TMOHATHH XUMHUH, OCHOB
HEOPraHWYECKOW XUMHM ¢ HEKOTOPBIX OTACHBHBIX 3HAUYUMBIX TOHATHN
OPraHUYECKON XUMHUMU.

CrtpykTypa coaepaHUs MPOTrpaMMbl IO XUMUH C(POpMUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja K €€ msydeHuto. ConepixaHue CKIAAbIBAETCA W3 CHUCTEMBbI
MOHATUN 0 XUMHYECKOM JJIEMEHTE M BEIIECTBE U CUCTEMBI IOHATHH O XUMHUYECKOU
peakimu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPUHLHUILY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKUX MPEACTABJICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYCHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa /1. . MeHaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU,

— YUYE€HUA O CTPOCHUM aTOMa U XUMUYECKOU CBA3H,

— TPEACTaBICHUNH 00 »HIICKTPOJIUTHUUECKONW JUCCOIMALIMM BELIECTB B
pacTBOpax.

TeopeTnyeckne 3HAHUA PACCMATPUBAOTCSI HA OCHOBE SMIMPUYECKHU
MOJTyYCHHBIX W OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS TOCICIOBATEIHHO OT OTHOTO
YPOBHA K JPyroMy, BBITIONHAS (YHKIUH OOBSACHCHWS W MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHUS W MOJYUYCHUS
W3yYaeMBbIX BEIIECTB.

OcBoeHne mporpaMMbl 10 XHUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEACTABJIIEHUSA O XUMUUYECKON COCTABIIAIOLICH HAYYHOH KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHON MPUPOABI, LUEHHOCTHOTO OTHOWICHUS K HAYYHOMY 3HAHUIO U
METOJaM MO3HAHWSA B Hayke. M3ydeHHWe XUMHU MPOUCXOJUT C MPHUBICUCHUEM
3HAHUW W3 PaHEe M3YUYEHHBIX YYEOHBIX NpPeAMETOB: «OKpYKaOMIUH MUpY,
«buonorus. 5-7 knacce» u «Ou3nka. 7 Kiacey.

[lpy w3ydYeHWM XWMHM TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWKA OCHOB
XUMUUYECKON HAyKW Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHHWSA, MPAKTUUYECKOM
NEATEIIbHOCTA YEJIOBEKA M KAK OJHOTO M3 KOMIIOHEHTOB MHPOBON KYJBTYPHI.
3amaga ydeOHOTO TpeaMeTa COCTOUT B (POPMHUPOBAHWHM CHUCTEMBl XHUMHUCCKHUX
3HAHUH — BaXXKHEHIUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUCCKUX TOJIOKCHUM,
JIOCTYMHBIX OOOOIIEHWA MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKW, B






COJAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHauajbHBIE XUMHYECKHE TTIOHSTHS

[Ipeamer xumun. Pojib XUMHM B 5KM3HUW YEJIOBEKA. XHAMHUS B CUCTEME HayK.
Tema m BemecTtBa. DuU3MUECKHWE CBONCTBA BEMIECTB. ATPEraTHOE COCTOSHHE
BemecTB. [loHsATHE O MeTodaxX MO3HAHWA B XUMHH. UHWCTHIE BEIIECTBA W CMECH.
CriocoObl pa3aeeHus CMECEH.

ATOMBI W MOJIEKYJIbl. XUMWYECKHE dIEMEHTH. CHMBOJBI XUMHUYECKHAX
aneMeHTOB. [IpocThie U CIOXKHBIEC BEMeCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckass ¢opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX SJIEMEHTOB.
3aKk0H TOCTOSHCTBA cocTtaBa BemiecTB. OTHOCHWTEIbHAs aTOMHAs Macca.
OtHocuTenpHas MOJIEKYJISIpHAsS Macca. MaccoBast A0 XUMHUYECKOTO AJICMEHTA B
COCTMHEHWH.

KonnuecTBo BemectBa. Monbs. MonsdpHas macca. B3anmMOCBA3b KOJTAYECTBA,
MacChl W YHCJIa CTPYKTYPHBIX EIWHMI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

Ousnyeckne U XUMHUYCCKUE SBJICHUSA. XUMHWYECKasd Peakius U € MPU3HAKH,
3aK0H COXPAaHCHHWS MAaCChl BEIMIECTB. XuUMWUeckne ypaBHeHus. Kmaccudukarums
XUMHUYECCKUX PEAKIUil (COSTMHEHNUS, PA3I0KEHUA, 3aMEICHHS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, paBmwiaMu paboThl B JaOOpaTOpUA |
npuéMaMu 00pallieHHs ¢ JJabopaTOPHBIM 00OPYIOBAHUEM, U3YUCHUE U OMHUCAHUE
(m3udecknx CBOWCTB  0OOpa3liOB HEOPTaHWMUYECKWX BEMICCTB, HAOIOACHUE
¢mszudecknx (TUIaBJICHUE BOCKA, TasHWE JIbJa, PacTUpPaHUE caxapa B CTYTIKE,
KATICHUE W KOHJICHCAIAA BOJbBI) U XMUMHUYCCKUX (TOPEHWE CBEUMW, MPOKAITMBAHUE
METHOM TTPOBOJIOKH, B3aUMOICHCTBHE MeNla ¢ KUCIIOTOM ) SABJICHHA, HAOMOICHAE 1
OTMMCAHWE TPU3HAKOB TMPOTCKAHWA XUMHUUYECKHX DPEaKnnii (pasfiokKeHHWe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI ¢ XJIOPUAOM Oapwsi, pasiioKCHHE THAPOKCHIIA
memu (1) mpu HarpeBanum, B3amMoecTBHE Kenne3a ¢ pactBopoM coym mean (1),
HU3ydeHHE CIOCOOOB pa3ACiieHUs CMECEH: ¢ MOMOIIBI0O MarHuTa, (pHUIBTPOBAHUE,
BHITIAPUBAHUE, TUCTHLIAINA, XpoMaTorpadusi, MpoOBEACHHE OUNCTKHA TTOBAPECHHOMN
CONii, HaOMIOJACHWE W  ONMUCAaHWE  PE3YJIbTATOB  TPOBEICHWUSA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacChl, CO3JaHUE MOJCICH MOJICKYJT
(IIapoCTEeP KHEBBIX ).

Baneiimme npeacTaBuTe/ M He0PraHUYeCKHX BEelleCTB

Bo3ayx — cmech razos. CocraB Bozmyxa. Kuciaopom — 37eMEHT W MPoOCToe
BemecTBOo. Haxoknmenwe kwuciaopoma B mpupoae, (PU3MUECKHE W XHUMHYCCKUE
cBoiictBa (peakuuu ropeHus). Oxcuapl. [lpumenenue kucmopona. CrocoOsl



MOJIYYEHUS KHCJIOpPoJa B Ja0OpaTopud U MPOMBIIUIEHHOCTH. Kpyrosopor
Kkuciopoaa B mpupoae. O30H — ajutoTponHas MoauUKAIKs KUCIOPO/Ia.

TemmoBo#t 3¢hekT XUMUUECKON peakIuu, TEPMOXUMHUYECCKAE YPAaBHCHHS,
9K30- M DSHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHUE
BO3/yXa, YCHIICHHE MapHUKOBOro 3¢ dekra, pa3pyiieHue 030HOBOT'O CJIO.

Bomopon — nsneMeHT M mpocToe BemecTBOo. HaxoxkaeHue Boaopoaa B
npupoae, (QU3MUECKHE W XWUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nony4deHuA. Kuciorer u conm.

MonsipHbiilt 00bEM ra3oB. PacuéTbl N0 XUMUUECKUM YPABHECHUSM.

duznyeckue CcBouicTBa BOAbI. Boma Kkak pacTtBoputTesb. PacTBOpHI.
HacelllieHHbIE W HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBas 10515 BellleCTBA B pacTBOPE. XUMHUUYECKHAE CBOICTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpoB B MpUpOJAE U B JKU3HU uesioBeka. KpyroBopoT BOJAbI B MPUPO/IE.
3arpsizHEeHUEe NMPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Kmaccudukanms neopranwdeckux coemnuaennii. Oxcnasl. Knaccudmkamus
OKCHIOB.  coyicoOpazyromnue  (OCHOBHBIC, KHCIOTHbIE, aM(pOTEepHBIE) U
HeconeoOpazyronme. Homenknatypa okcuaoB. DHU3MYECKHME W XUMHUECKHE
CBOMCTBA OKCUOB. [lonyueHne OKCUI0B.

OcHoBanmus. Kiaccudukanms ocHOBaHMM: METOYH W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHuii. DU3WUECKHE W XUMHWYECKHE CBOWMCTBA
ocHoBaHuil. [lomydenrne oCHOBaHMIA.

Kucnorst. Knaccuduxamus kucmor. Homenknarypa kucnor. Ousnyeckne n
XUMHUYECKHE CBOWCTBAa KuCaOT. Pan aktuBHoctm metayuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Conu. Homenknarypa cojieii. GU3NYECKHE U XUMHUUECKUE CBONCTBA COJIEH.
[Tonyuyenune coneil.

I'eneTnueckas CBA3b MEXKAY KJIaCCaMU HEOPTAaHUUECKUX COETUHECHUM,

Xumuueckuii IKCnepumenm:

KQue€CTBEHHOE OMPENCICHUE COJIEPKaHUsI KUCJIOPOAa B BO3JyXe, MOJYUEHHUE,
coOMpaHuWe, paclO3HABAHWE W M3YUCHUE CBOWMCTB KHUCIOpPOJA, HAOMOJACHUE
B3aUMOJICHCTBUSL BEIIECTB C KUCJIOPOJAOM M YCJIOBUS BO3HUKHOBECHHUS U
MpeKpanieHnsi TopeHus (MmoXxapa), O3HaAKOMJIeHHE ¢ oOpaslaMH OKCHIOB U
OMUCAHUE WX CBONCTB, MOJYUYCHHE, COOMpAHUE, PACIO3HABAHUEC W H3YUCHHE
CBOMCTB BOJ0poaa (TOpeHWE), B3auMoAeHCcTBHE BoAopoaa ¢ okcugaoMm mean (11)
(BO3MOHO HMCIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOMOACHHE 00pPa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C
pPa3IMuHON PACTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACTEHHON
MacCOBOM NOJIEH PACTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI ¢ METAILIAMU
(HaTpueM ®  KajbIeM) (BO3MOXHO  HCIOJb30BAaHUE  BHICOMATEPHAIIOB),



uccienoBaHne  00pa3llOB  HEOPraHWYECKUX BEIIECTB Pa3jIUUHBIX  KJIACCOB,
HaOJI0/ICHHE U3MEHEHUSI OKPACKW MHJIUKATOPOB B pacTBOpaX KUCIOT W IIEJIOUEH,
u3ydeHue B3amMmojeiicTBua okcumaa menu (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KUCJIOT C METa/ulaMH, PeaklUuid HeUTpaih3alvy, MOJIYYECHHE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJIHOI'O METajla JPYTHM W3 pacTBOpA COJIH, PEIICHUE
AKCOEPUMEHTAIBHBIX 33/a4 MO TeMe «BakHelilne KIacchl HEOPraHUYECKUX
COCIMHEHU .

Iepuoanuecknii 3axkon u llepuoamueckass cucremMa XHUMHYECKHX
yiementoB JI. . MenneneeBa. CtpoeHue aToMoB. XHMHYECKasi CBS3b.
OxucanTe IbHO-BOCCTAHOBHTE/ILHbIE PeaKIHU

[lepBbie TOMBITKH KiIacCH(PUKAIMN XAMHUYECKHX 3jeMeHTOB. [loHsTHE O
rpynmnax CXOMHBIX OJJIEMEHTOB (IMEJIOYHBIE U MIEIOYHO3EMETbHBIC METaJUThI,
raJIOTCHBI, HHEPTHBIC Ta3bl). JIEMEHTHI, KOTOPBhIE 00pa3yoT aM(OTEPHBIE OKCHIBI
U TUAPOKCHUIBI.

[lepnoandeckuii 3akoH. [lepuoanueckas cucteMa XMMUYECKHAX 3JIEMEHTOB /1.
N. Menneneesa.  Koporkomepuwomnas ®  JIuHHOTEpUOAHAS  (HOPMBI
[lepnoandeckoit cuctemMbl xuMudeckux 3aeMeHToB J[. Y. Menaeneepa. [lepruoasr
u rpynmnbl. DHU3WYECKUI CMBICI MOPSAJKOBOIO HOMEpA, HOMEPOB MEepuoaa H
TPYIIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aToMHbIX siaep. M3otonbl. DnekTpoHsl. CTpoeHue
3JEKTPOHHBIX  000J0YeK aTOMOB TepBhIX 20 XUMHYECKHX  SJIEMEHTOB
[Tepuomnueckoit cucremsl J[. M. Menneneesa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 €ro NMojiokeHuto B [leprnoanueckoit cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSI pajuyca arOMOB XUMHUUYECKUX JJIEMEHTOB,
METALINYECKUX U HEMETANIMUECKUX CBOMCTB IO IpynnaM 1 Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB Uil pa3BUTUA Hayku W mpaktuku. [I. . Mennenees — y4dé€Hblil u
IPaK/IaHUH.

Xumuueckass cBsa3b. KoBajeHTHas (MOJspHAs W HEMOJSAPHAS) CBS3b.
DJNIEKTPOOTPULIATEIBHOCTh XUMHUUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciaeHus.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tporiecchl OKKCIEHUS U BOCCTAHOBJEHUS. OKUCIUTEN U BOCCTAHOBUTEH.

Xumuueckuit Ikcnepumenm:

U3yueHHe OO0paslioB BELIECTB META/UVIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IIMHKA C PAacTBOPAMHU KHCJIOT W IIEJIOYEH, MPOBEACHUE OMbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
(ropeHne, peakiny Pa3IoKCHUS, COSTUHEHNSA).

Meorcnpeomemnuie ceasu



Peanuzaiys MeEXNpPEeIMETHBIX CBA3€H MPU H3YUCHHUH XUMHUM B 8 Kiacce
OCYIIECTBJISIETCA 4YE€PE3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATHUH, TaK W MOHATHM, ABJIAIOIMIMXCSA CUCTEMHBIMH JUIS OTACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO6ume ecTeCTBEHHO-HAYYHBIC TIOHATHS. HAYYHBIH (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHHTE3, KiIacCu(UKaIus, TEPUOINIHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJECIIMPOBAHUE, UBMEPEHUE, MOJIEIb, SIBJICHHUE.

®usnka: Marepus, aroM, D>JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJA, AJICKTPUUYECKHUIA 3apsAjl, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBA, Ta3, (PH3NUCCKHE BEIMYHMHBI, €THHUIIBI
U3MEPEHUA, KOCMOC, TIAHETHI, 3BE3/1b1, COJTHIIE.

buomorus: porocunTtes, apixanue, onocdepa.

I'eorpadmsa: armocdepa, ruapocdepa, MuUHEpPATBI, TOPHBIC TIOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXuMHYecKasi peakiusi

[lepnoandeckuii 3akoH. [lepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
. Menaeneesa. CTtpoeHuE aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMNCTB
XUMHMYECKHX OAJIEMEHTOB TMEPBBIX TPEX TMEPHUOMAOB, KalMsA, KaJblMd M HX
COCAMHEHUH B COOTBETCTBUM C TMOJOXKEHUEM »3JeMeHTOB B [lepuonnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUJBI XHMHUYECKOM CBA3W. THIBI KPUCTALIMUECKHAX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKU U
BHUJIa XUMUUYECKOM CBSI3H.

Knaccudukanms m HOMEHKIaTypa HEOPTaHWYECKUX BEIIESCTB. XWUMHUYCCKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K Pa3jMYHbIM KJlaccaM HEOPraHMUYECKUX
COCMHEHUM, TEHETUYECKAs CBSA3b HEOPraHUUYECKUX BEIICCTB.

Kaccndukanms XuMAYECKHX PEAKIIHA 1O PA3TUIHBIM MPU3HAKAM (IT0 YHCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeTUIoBOMY 3(hdeKTy, 1Mo
W3MEHECHUIO CTENEHEH OKUCIICHHS XMMHUYECKHUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
YUaCTHIO KaTajn3aropa). JK30- U SHIOTEPMHUUCCKUE PEAKITUN, TEPMOXUMHUUECKHAC
ypaBHEHUS.

ITonsatue o ckopocTh xuMuueckor peakiuu. [loHsTHe 00 oOpaTHUMBIX H
HEOOpPaTUMBIX XMMHUYECKHX peakiuax. IIoHATHE O TOMOTEHHBIX M TeTePOTreHHBIX
peakmuax. [lonarune o karanuse. [loHATHE 0 XMMHYECKOM paBHOBECHHU. DaKTOPHI,
BJIMAIOIIME HA CKOPOCTh XHWMHUYECKOW PpEAaKIUU W TMOJ0KEHUE XUMHUUECKOTO
PaBHOBECHA.

OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  AJICKTPOHHBIM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON ~ PEaKIUHU. Cocrasnenue ypaBHEHHUM



OKHCJIUTECIIFHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMKA ¢ HMCMHOJB30BAHUEM  METOAQ
3JIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOJIUTHUECCKON UCCOIUALIMK. DJIEKTPOIUTHL U HEJIEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHW3M JUCCONMAIMHN BEIECTB C PANTMUHBIMU BHIAMHA
XUMHYECKOM CB3U. CTeneHb aucconranii. CHbHBIE U CIa0bI€ IEKTPOJIUTHI.

Peakruu nonHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIAA HOHHOTO OOMEHa,
MOJIHBIE W COKpAIEHHBIC WOHHBIC ypaBHEHHWs peakiuil. CBOWCTBA KHUCIIOT,
OCHOBAaHWA W COJIH B CBETE TMPEACTABICHUH 00 H3JICKTPOJUTHUECKOMN
mucconmanun. KauecTBeHHble peakiinu Ha HOHBI. [[oHATHE O THAPONH3E CONICH.

Xumuueckuii Jkcnepumenm:

O3HAKOMJICHHE C MOJCIISAMHU KPUCTAULIHUYCCKUX PEMIETOK HEOPTaHMUECKHUX
BCIIIECTB — META/UIOB W HEMETAUIOB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJ0puaa HATPHUA), WCCIICTOBAHUE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW pPEaKIAH
OT BO3JICUCTBHS PA3TAYHBIX (DAKTOPOB, WCCIICIOBAHUE DIICKTPOMPOBOTHOCTH
pPacTBOPOB BEIIECTB, TMpoOIecca AWCCONMAIMKA KHUCJIOT, IIENoYedl W coJiel
(BO3MOXHO  WCIOJIB30BAHWE BHUACO MATEPHAIOB), TMPOBEACHWE  OTBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKA  TPOTEKAHWS  PEaKIMid  HMOHHOTO  OoOMeHa
(oOpa3oBanue ocaaka, BBIJCICHHUE Ta3a, OOpAa3OBaHWE BOJBI), OMBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX — PEAKITHi
(ropeHHe, peakiuy PasIOKCHUS, COCTUHEHUA), PACTIO3HABAHNE HEOPTAaHWUICCKUX
BCIIECTB C TOMOIIBIO KAYECTBEHHBIX PEAKIMii HAa HWOHBI, PCIICHUE
AKCTICPUMEHTAITBHBIX 33/1a4.

Hemeranisl 1 ux coeTmHEHUS

OOmas xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIe cTeneHu OkuciaeHus. CTpoeHne W (PU3NUECKHE CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XWMHWYCCKHE CBOWCTBA HaA MpuUMeEpe  xJjopa
(B3aMMOJICHCTBHE C METaJIaMH, HEMETA/UIaMH, IeIoYaMu). XJIOPOBOJIOPO/I.
ConsiHast KHACI0TA, XUMHUYECKHUE CBOWCTBA, TMOJIydeHHE, NpuUMeHeHue. JleicTue
XJIOpa W XJIOPOBOJOPOJA HA OPraHW3M dYeJOBEeKa. BakHEWINE XJTOPHUIB U WX
HAXOXXJCHUE B TIPUPOJIC.

OO6mias xapaktepuctuka 3memMeHToB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHBIC CTEMEeHW OKHCieHHsA. CTpoeHne W (PU3MUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOA U CEPhI. AJUTOTPOITHBIE MOAM(UKAIIMHA KHCIOPOa
U cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOMOPOM, CTpOCHHE, (PU3MUCCKUE U
XUMHUYECKHE CBOMCTBA. OKCHABI CEPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucimoTa, (Qu3MUeckne W XUMHUYECKHE CBOWcTBa (00mme Kak
MPEACTaBUTENA Kjlacca KHCIOT W crenuuueckue). XUMHWYECKAE PEaKInH,
JeXale B OCHOBE MPOMBINIUICHHOTO CHOCO0a TMOMYYEHUS CEPHOW KHCIIOTHI.
[Tpumenenne ceproit kucmoThl. CONM CEPHON KUCIIOTHI, KAUECTBEHHAS PEAKIHs Ha



cynbdar-non. Haxoxnenue cepbl W €€ COCNMHCHHWHA B TMPUPOJE. XUMHUYECKOE
3arpsI3HCHUE OKPYIKAIONMICH Cpeabl COCIMHCHHUAMH CEphl (KHCIIOTHBIC JOKIH,
3arpsi3HEHHE BO3/yXa W BOJOEMOB), CIIOCOOBI €TO TTPEIOTBPAIICHHS,

OOmas xapaktepuctuka 3aeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIC CTCTICHW OKHUCIECHUs. A30T, pacpOCTPAHECHWE B MPHUPOJIE,
(rzrdeckne u XuMUUECKre cBoicTBa. KpyroBopor azora B mpupojae. AMMHUAK, €ro
(przuUecKre 1 XUMUIECKAE CBOWCTBA, TIOJyUueHHE W ipuMeHeHue. Cou aMMOHMUS,
X (PU3HUECKHUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBl AaMMOHWS. A30THas KHCIIOTa, €€ TOJydeHHE, (PU3MUYCCKHE W XHUMHUYCCKUE
cBoiicTBa (00mMEe Kak TMPEACTAaBUTENS Kiacca KHUCIOT W CHCIH(pUICCKUS).
Hcmonp3oBanne HUTPATOB ¥ COJICH aMMOHHS B KAueCTBE MHWHEPATHHBIX
ynoOpennii. XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOMICH CPe/Ibl COCTMHCHHUSIMHU a30Ta
(KUCIOTHBIE JTO/IW, 3arpsA3HCHHE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
agtotpontaeie Moaudukanuu (Qocdopa, PuzMUecKHe W XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u docdhopras kuciaora, puzndeckne 1 XUMAYESCKHE CBOMCTBA,
nonyuenne. cnonbs3oBanne pocdatoB B kauecTBEe MUHEPATBHBIX YA0OPEHUH.

OOmias xapaktepuctuka 3nemMeHToB [VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHW  OKHUCJICHHWSA.  YTJIEPOA,  a/UIOTPOITHBIC
Moau(UKAIAKA, PACIPOCTPAaHEHWE B TpUpoAe, (PU3NUECKHE W XUMHUUYCCKUE
cBoiicTBa. Ancopoima. Kpyrosopot yriepoaa B mpupoae. Okcuabl yriepoaa, ux
(yzuUecke W XUMHWYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIC OPraHWU3MEI,
MOJIyYCHHE W TPUMEHEHHE. DKOJOTHUYECKHUE MPOOJIEMBI, CBSI3AHHBIE C OKCHAOM
yraepoga (IV), rumote3a TIOOATBHOTO TOTEIJICHUS KIIMMAaTa, MAPHAKOBBIN
adext. YronpHas KUCIOTa B €€ COJH, UX (PU3HUECCKHC W XUMHYECCKHUE CBOMCTBA,
MOJlyueHHEe W mnpuMeHeHne. KauecTBeHHas peaknusa Ha KapOOHAT-WOHEI.
Hcnonp3oBanre kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBITINICHHOCTH W CEITHCKOM
XO3SUCTBE.

[lepBoHauabHBIE TOHATHA 00 OPraHUYECKUX BEMIECTBAX KaK O COCTMHEHUAX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHJICH, STaHOJI, TJINIICPHH, YKCYCHAs KUCITOTA).
[IpupomHbie HMCTOYHUKK YTIIEBOAOPOAOB (Yrojb, TPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHl WX TiepepadoTkn (OEH3WH), WX POJb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTMUECKH BAXKHBIX BEIIECTBAX: JKAPAX, OCNIKaX, YIJIEBOIAX — U UX
pOi B OKM3HM 4UEJIOBEKA. MarepuaqbHOE €IWHCTBO OPraHWYECKUX U
HEOPTaHUYCCKUX COCTUHEHUH.

Kpemunii, ero ¢usmdeckne W XUMHYECKHE CBOWCTBA, TMOIY4YEHHE U
npuMeHenne. CoenuHeHus KpemHus B mnpupoje. OOmme mnpeactaBieHus 00
okcuae kpemans (IV) m kpemuueBoi kuciaore. CHIMKATHI, WX HCIOJIB30BAHUE B
OBITY, B TIPOMBINIJICHHOCTH. BaskKHEHIIME CTPOUTETHHBIC MATEPHAJIbl. KEPAMHUKA,



CTEKJIO, IIEMEHT, O€TOH, kee300eToH. [IpodaeMbl G€30MacHOT0 MCMOJIb30BAHUA
CTPOUTEJIBHBIX MATEPUAJIOB B MMOBCEAHEBHON JKU3HU.

Xumuueckuit Jkcnepumenm:

HM3yueHHue 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEJCHNUE KAUECTBEHHBIX PEAKIMI HA XJIOPUI-UOHBI U HAOJIOICHUE TMPU3HAKOB
WX TPOTEKAHWS, OMBITH, OTpaKarommue (PU3NUECKHE W XWMHUECKHE CBOWCTBA
raJIoTCHOB W WX COCAMHEHWH (BO3MOXKHO WCITOJIb30BAHUE BHICOMATEPHAIIOB),
O3HAKOMJICHHE C OOpasmamMu XJIOPHAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslaMu  cepel ®W €€  COeAMHEHWAMH  (BO3MOXKHO  HMCIOJB30BAHUE
BUICOMATEPHUAJIOB ), HAOMOACHHUE TIpoIiecca OOyTIIMBaHUS caxapa Moja ACHCTBHEM
KOHLUEHTPUPOBAHHON CEPHOM  KHUCJIOTBHI, HW3YYEHHUE XUMHUYECKHUX CBOMCTB
pa30aBJIEHHON CEPHON KUCIIOTHI, MPOBEICHUE KQUeCTBEHHON peaKiuu Ha Cyibdar-
WOH W HaOMIOJCHUE TpHW3HAKa €€ MPOTCKAHWA, O3HAKOMJICHHE C (DU3MUCCKUMH
cBoiicTBamMu azora, ¢dochopa W WX COCAMHCHHUH (BO3MOXKHO WCIONb30BAHUE
BHIEOMATEPUAJIOB), 0Opa3aMu a30THBIX B (PochOopHBIX yA0OpEeHMIA, MONTyUYeHHE,
coOMpaHWe, pPACMO3HABAHWE M M3YUCHUE CBOWCTB aMMHUaka, TMPOBEACHUE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHUA U (ocdar-noH M u3ydeHue MpPU3HAKOB
UX MPOTEKAHHUA, B3AUMOJIECHCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI ¢ MEJBIO
(BO3MOYKHO UCIOJIb30BAHKE BUJICOMATEPHUAIIOB), U3YUCHHUE Mojenei
KPHCTAILTMYCCKUX PEmETOK aiMaza, Tpadura, (QymuiepeHa, O3HAKOMJICHHE C
MPOIECCOM  aJCOPOIMKA  PACTBOPEHHBIX BEIECTB AKTHUBHPOBAHHBIM YINIEM H
YCTPOMCTBOM MPOTHUBOras3a, MoJydyeHue, coOMpaHue, pacrno3HaBaHUE U M3YUCHHUE
CBOMCTB YIVICKUCJIOTO Ta3a, MPOBEJCHUE KAUECTBEHHBIX PEaKIMi HAa KapOOHAT U
CUJIMKAT-UOHbl W HW3YYE€HHE TPU3HAKOB WX TNPOTCKAHUS, O3HAKOMJICHHE C
MPOAYKIMEH CUJIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHeHme HeMeTaJIbl U UX COSJIUHECHUS ).

MeTtaJiibl U UX COETUHEHUS

OO0uas xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH
ux mnonoxkeHus B Ilepuoamdeckod cuctemMe xumuueckux sjementoB 1. U.
MenpaeneeBa U cTpoeHuss aToMoB. CTpoeHHe MeTayuioB. MeTajundyeckas CBSA3b U
METALIMYECKAs ~ KPUCTAUIMUECKAs  PeIIETKA.  DJEKTPOXUMHUYECKUH Pl
Hanps>KeHU MeTtaiioB. Ou3nueckne U XUMHUUECKUE CBOMCTBA MeTaiioB. OO0mme
crnocoObl moyiyueHus MeTtauioB. [loHATHE O KOPpPO3UM METALJIOB, OCHOBHBIE
crocoObl 3anmMThl UX OT Kopposuu. CIiaBel (CTajlb, YyTYH, JIOPATIOMUHUH,
OpoH3a) ¥ UX TPUMEHEHHUE B OBITY ¥ TIPOMBITIZIEHHOCTH.

[[lenounbie mMeTamibl: nmosiokeHue B llepuoanueckoi cucTeMe XMMHUUECKUX
snemeHToB J[. 1. MenaeneeBa, CTpO€HME WX aTOMOB, HAXOXKJICHUE B MPUPOJE.
dusnyueckne W XUMUYCCKUE CBOWCTBA (HAa TpuMepe HATpusa W Kajus). OKCHIbl n



TUAPOKCUIBl HATpus W Kajnusd. [IpuMeHeHHe IIeTOYHBIX METAIOB U HX
COEIMHEHUM.

[MlenoyHo3emMeNnbHbIE METAUIBI MarHuid W KaJblMA: IIOJIOKECHHE B
[Tepunonnueckoit cucreme xumuuyeckux synemeHtos [[. M. Menaeneesa, crpoeHune
WX aTOMOB, HAXOKJICHHE B Tpupojic. DU3ndeckre 1 XMMUUYECKUE CBOWCTBA MarHus
U Kajaplud. BakHeWmme CcoeauHEHHsS Kajblugd (OKCHI, THIPOKCHI, COJIH).
XKécTtkocTh BOJIBI 1 CIOCOOBI €€ YCTPaHEHUS.

AmoMuHUNA: nojioxkeHue B lleproanueckoi cucTreMe XMMUYECKUX 3JIEMEHTOB
1. U. MenaeneeBa, CTpOCHUE aroMa, HaxOXAeHWE B mpupoae. Dusmyeckue u
XUMHUYECKUE CBOMCTBA amtoMUHMS. AM(POTEPHBIE CBOMCTBA OKCHIA W THIPOKCHIA
ATFOMHUHMUS.

Keneszo: monoxenue B [lepruoandeckoi CHCTEME XMMUYECKUX JIEMEHTOB /1.
H. MenngeneeBa, CTpOeHHE aToMa, HaxOXAeHWE B mpupoac. Du3nueckue u
XUMHUYECKHE CBOCTBA kene3a. OKcHubl, THAPOKCHABI U coiu xene3a (1) u xxenesa
(IIT), mx cocrtaB, CBOICTBA U MOIyUEHHUE.

Xumuueckuii Jkcnepumenm:

O3HAaKOMJICHHE C oOpaslaMH METAJIOB M CIUIABOB, HX (PU3NUECKUMH
CBOWCTBAMHW, W3YyUCHHWE  PE3YyJbTaTOB  KOPPO3WH  META/UIOB  (BO3MOKHO
WCIIOJIb30BAHUE BHUICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJIbIIAA W HATpPHUsl ¢ BOJOW (BO3MOXHO WCTOJH30BAHUE BHICOMATEPHAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUA KEJIE3a B KUCIOPOJIL
(BO3MOXHO  WCIIOJIb30BAHWE  BHJACOMATEPHANIOB), TMPHU3HAKOB  TPOTEKAHUS
KQUEeCTBEHHBIX PEAKIMHA HA WOHBI. MArHus, KaJbLUs, ATFOMUHUS, [IMHKA, Keje3a
(II) u xenesa (I1I), menu (II), HabmOaEHME U OMKMCAHUE MPOLIECCOB OKPAITMBAHUS
MIAMEHU WOHAMHM HAaTpWd, Kajausd W Kaublus (BO3MOXKHO HCIOJIb30BAHUE
BUICOMATEPHUAJIOB ), UCCIICIOBAHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS
Y TUJPOKCU/IA [IMHKA, PELIEHUE KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHelime
METAJLIbl U UX COEMHEHUSIY .

XumMus B OKPYyKAWIada cpeaa

BemecrBa m Marepuansl B MOBCEIHEBHOW JKM3HM YeENIOBEKAa. be3omacHoe
WCIOIb30BAHUE BELIECTB U XUMUUYECKUX peakiuii B ObiTy. [lepBas momoilb npu
XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XVAMHAYECKOE 3arpsa3HEHUE OKPYKAIOMICH cpeasl (MpeaeiibHas IOMyCTHMAas
KOHIIeHTparms BemecTs, najgee — [1/IK). Ponb xuMun B pemreHny SKOJIOTHISCKAX
podJieM.

Xumuueckuii JKcnepumenm:

u3ydeHue oOpasioB MaTEpUAIOB (CTEKJIO, CIIAaBBI METAJUIOB, MOJIMMEPHBIC
MaTepHaIIhI ).

Mescnpeomemmeoie ceasu



Peanmuzanuss MEXIPEAMETHBIX CBs3€H MPH U3ydeHHMM XUMUKM B 9 Kiacce
OCYIIECTBJISACTCA dYepe3 HCIHOJIb30BaHUE KaK OOIMWUX E€CTECTBCHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBJISIOMUXCS CUCTEMHBIMH Il OTACIbHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOT'O ITHKJIA.

OO0I11pe eCTECTBEHHO-HAYYHbIC MOHITHS: HAy4yHbIM (DAaKT, THIOTE3a, 3aKOH,
TEOpHs, aHaau3, CHHTE3, KIacCH(pHUKALMS, MEePUOAHMUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJC/IMPOBAHUE, HM3MEPEHHE, MOJC/b, SIBJICHHE, MHAPHUKOBBIM
3 deKT, TEXHOIOTHS, MaTCPHAITHI.

®dusnka: MaTepus, aTOM, DJJCKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH/,
W30TOMbBI, PaAMOAKTHBHOCTh, MOJIEKYJIA, OSJCKTPHUYECKUN 3apsia, IPOBOIHMKH,
MOJTYTIPOBOJTHUKH,  JMAJICKTPHKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPHMOCTD, KPUCTAITHUSCKAs
PEIIETKA, CILIABbI, (PU3NYCCKHUE BEIUUYHHBI, SAUHHUIBI U3MEPEHHS, KOCMHUYCCKOE
TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres, apixanwe, OuMocdepa, SKOCHCTEMA, MHHEPAIIbHBIC
yI00pEHHs, MUKPOJJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATE/IbHBIC BEIIECCTBA.

I'eorpadms: armocdepa, rtHuapocdepa, MHHEpPaANbl, TOPHBIC IOPOJIHI,
0JIE3HBIEC UCKOIAEMbIC, TOIJIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE PE3YAbTATHl OCBOEHUS MMPOrPaMMbl OCHOBHOTO  OOILETro
00pa3oBaHuA JOCTUTAlOTCS B XOJ€ OOyUYEHHUA XUMUHM B E€IUHCTBE YUeOHOH U
BOCIIUTATENIbHOMN JEATEIBHOCTH B COOTBETCTBUU C TPAJUIIUOHHBIMUA POCCUHUCKUMU
COIIMOKYJIbTYPHBIMA M JAyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
o0llleCTBE TMpaBWJIAMM W HOPMaMH TMOBEACHUS M CHOCOOCTBYIOT MpolEeccam
CaMOIIO3HAHUS, CAMOPA3BUTUA U COLUATIM3ALMNA 00YUArOIIUXCS.

JInyHOCTHBIE ~ PE3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJCTBOBAThCA CHUCTEMOM TMO3UTUBHBIX LICHHOCTHBIX OpPHEHTAlMH U
pacUIMPEHUE OMbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOTO OTHONICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAYYHOMY HACIEAUIO, MOHUMAHUS 3HAYCHUS XUMHUECKONW HAyKW B JKWU3HU
COBPEMEHHOTO OOIECTBA, CIMIOCOOHOCTH BIJIAIETh JOCTOBEPHONW HWH(pOpPMAIHUEH O
MEPEJOBBIX JOCTUKEHUSIX W OTKPBITHUAX MHUPOBOM M OTCUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUAX 00 YCTPOWCTBE MUPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSI:

MPEACTABJCHUAS O COLMAJbHBIX HOPMAax W TMPaBUIAX MEKIMNYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HON,  Yy4eOHOMCCIENOBATENbCKOM, TBOPUECKOW M APYrMX  BHAAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM MACATEIBHOCTH MpHU
BBIMIOJTHEHUM YYEOHBIX, MO3HABATENIbHBIX 3aJa4, BbHIOJHEHUW XUMHWYECKHUX
AKCHEPUMEHTOB, CO3AHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINIM B TPOLIECCE HTOM YUYEOHOW NIEATENIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHWE M TIOCTYNKW CBOMX TOBApUIIEH C MO3ULIHAH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUA MOCIEACTBUI MOCTYIKOB;

3) HeHHOCTU HAYYHOI 0 MO3HAHUS

MUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIIECTBE M XMMHMUECKON PEaKIIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISAIOIINE
OCHOBY JUISl TOHUMAHMS CYIIHOCTH HAYYHON KApTUHBI MUpa, MPEACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MNPHUPOJbI, B3aUMOCBI3SIX 4YEJIOBEKA C
MPUPOJTHON CPEAOH, O POJIM XUMHUM B TTIO3HAHUU STUX 3aKOHOMEPHOCTEN

MO3HABATEbHBIE MOTHUBBI, HAMPABJICHHBIC HA TMOJIYYEHHWE HOBBIX 3HAHUU 1O
XUMUH, HEOOXOAWMBIE IJid OOBSICHEHUS HAOMOAAEMBIX MPOLECCOB W SIBJICHUM,
MO3HABATEILHON, WH(POPMAITMOHHOW W YUTATEIIBCKOW KyJIbTYPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOW PaboOThl € Y4eOHbIMM TEKCTAMH, CIPABOYHOU



JUTEPATYPOH, MOCTYNMHBIMH TEXHWYECKUMH CPEACTBAMH  HMH(POPMAITMOHHBIX
TEXHOJIOTHH,

WHTEpEC K OOYUYEHMIO M TIO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOEKTHOW W HCCIIECN0BATEIbCKON
NEATEIbHOCTU, K OCO3HAHHOMY BbIOOpPY HAMpPaBJICHHOCTH U YPOBHS OOYUYEHHUS B
JTATbHEUIIEM

4) popmMupoBaHus KYJbTYPbI 310POBbSI;

OCO3HAHUE [ICHHOCTH JKU3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3[10POBBIO, YCTAHOBKHM Ha 3J0POBbIA 00pa3 >KU3HU, OCO3HAHHWE MOCJCICTBUN W
HEMPUATHE BPETHBIX MPUBHIUCK (YHOTPEOICHUS aTKOTOMSA, HAPKOTHKOB, KYPEHHs),
HEOOXOIMMOCTA  COONIOJICHUA TMpaBwyl  0O€30MAaCHOCTA TpU  OOpalleHuHd C
XUMUUYECKUMU BEIIECTBAMHU B OBITY U PEATTLHOMN )XKU3HM,

S) TpyaoBoro BocnuraHusi:

WHTEPEC K MPAKTUUCCKOMY M3yUSHHIO TTpodeccHii u Tpyaa pa3audHoro poja,
YBAKECHUE K TPyAy M Pe3yjibTaTaM TPYJAOBOM AEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TNPUMEHEHHUS TPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIM BHIOOP
WHJIMBUAYAJIbHOW TPACKTOPUHU MPOJIOJKEHUS 00PA30BaHUsA C YUETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBCHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenHoNW mpodeCcCHOHATBHON ACATEIBHOCTA W PA3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH QIANITHPOBATHCA B TPO(eCCHOHATBHOMN CPEIIE;

6) 3K0/10TH4eCKOr0 BOCITUTAHMSI:

AKOJIOTHUYECKH 1eJIeCO00pa3HOE€ OTHOIICHHE K MPUPOAEC KAaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3onacHoro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY
(bM3UYECKOMY M TICHXHUYCCKOMY 3J0POBBIO, OCO3HAHUE IICHHOCTH COOJIIONCHHS
MpaBwJI 0€30MACHOTO MOBEICHUS MPU PadOTE C BEIIECTBAMU, a TAKXKE B CUTyaLUAX,
YTPOXKAOIINX 30POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJYyYaeMbl€ MPU U3YUYECHUH XUMWH, IJIA
pellIeHrs 3a4a4, CBA3aHHBIX C OKPYIKAIOLIEH MPUPOJAHON CPEAOH, T MOBBILLIECHUSA
YPOBHSl ~ AKOJOTHYECKOW  KyJbTYpbl, OCO3HAHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUUECKUX MpOoOJeM M MyTed WX PEIICHHUS MOCPEICTBOM METOJIOB XUMUH,
AKOJIOTUUECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHUKATUBHON U COLMAJIBHOM MPAKTHUKE.

METAIIPEJAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX PpE3YJIbTATOB BBIACIAAIOT 3HAUUMbBIC i
dopMupoBaHUA MHUPOBO33PCHHS OOINEHAYYHbIE TOHATHS (3aKOH, TEOpHS,
MPUHITAT, TUTIOTE3a, (AKT, CHCTeMa, MPOIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIE
UCIIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETaX U MO3BOJSIOT Ha
OCHOBE 3HAHWM M3 HTHUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O TICIIOCTHOM



HAyYHOW KapTHUHE MHpPA, U YHUBEPCAIbHBIC yucOHbIE NEHCTBUS (ITO3HABATEIIBHbIC,
KOMMYHUKATHBHBIC, PETYJATHBHBIC), KOTOpPBhIE 00eCIeunBaOT (popMuUpoBaHHE
TOTOBHOCTH K CAMOCTOSITEIIPHOMY ITUIAHUPOBAHWIO M OCYIIECTBICHUIO yueOHOM
JEATCITEHOCTH.

Ilo3HaBaTebHBbIE YHHBEPCAJIbHbBIE YUeOHbIE JeliCTBUSA

ba3zoBble joruyeckue aeiicTBus:

YMEHHS WCIIOIb30BaTh NPHEMBI JIOTHYSCKOTO MBINUICHHS TIPH OCBOCHUH
3HAHWIA. PACKPHIBATH CMBIC]T XUMWUYECKHX TMOHATAN (BBIJIEIATh WX XaPAKTEPHBIE
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JPYTUMH TOHATHSIMH), HCIOJIB30BATh
MOHATHA JUISI OOBSCHEHHS OTICIBHBIX (PaKTOB M SIBJICHWM, BEIOUPATh OCHOBAHUA U
KPUTCPUH U KIacCH(UKAIIMH XUMHYECCKHX BCIIECTB M XUMHWUYSCKHX PEaKIUi,
yCTaHABJIMBaTh NPHUYHHHO-CICACTBCHHBIC CBSI3H MEXKIY OOBEKTaMH H3YUCHUS,
CTPOUTH JIOTUUECKHUE pacCy AcHUs (MHAYKTHUBHBIC, NCTYKTUBHBIC, IO aHAJIOTHH),
JIeaTh BEIBOJBI M 3aKITIOUCHMS

YyMEHHE TPUMEHATh B TIPONECCE TO3HAHWA TOHATHS (TMPEAMETHBIE U
METaINpPeAMETHBIE), CHMBOJIMYCCKHE (3HAKOBBIC) MOJICITH, UCTIOJIb3yEMbIC B XUMUH,
peoOPa30BBIBATH MIHPOKO MPUMEHIEMbIC B XHMHH MOJCIBHBIC TPEACTABICHUS —
XUMUYECCKUH 3HAK (CUMBOJI dJI€MEHTa), XUMHU4eckass ¢opMyna W ypaBHEHHE
XUMHYECKOW PEeaKIMK — MPH PEHICHHH YueOHO-TIO3HABATEIBHBIX 3a7a4, C YUETOM
ATHUX MOJICIBHBIX IMPEACTABICHHM BBIABIIITh M XapaKTePHU30BaTh CYIICCTBCHHBIC
MIPHU3HAKHA U3Y4aeMbIX 00OBEKTOB — XHMHUYCCKHX BEIIECCTB M XUMHUCCKUX PCAKITUM,
BBISBJIATH  OOIME  3aKOHOMEPHOCTH, TNPHYMHHO-CICACTBCHHBIC CBSI3H U
MIPOTHUBOPEUHS B U3YUAaCMBIX IIPOIIECCax M SIBJICHUSIX.

ba3oBbie uccienoBaTebCKHe 1eHCTBHS:

YMEHHE HCIIOJIb30BaTh ITOCTABJIICHHBIC BOIPOCH B KAueCTBE HMHCTPYMCHTA
MMO3HAHMWSA, a TaKKe B KAadeCTBE OCHOBBHI i1 (DOPMHPOBAHHS THIOTE3BI I10
ITPOBEPKE MTPABHUIIBHOCTH BBICKA3bIBACMBIX CY KICHHI,

MPHOOPETCHHUE OIBITA 10 IUIAHUPOBAHHUIO, OPraHU3AIllMd W IPOBEACHHUIO
YUCHHYECKMX OKCIIEPUMEHTOB, YMEHWE HAOMOMaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, (OPMYJIHPOBaTh 0000IICHUS U
BBIBOJIBI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCISIOBAHUS, COCTABIIATh OTUET
0 MPOoJENaHHOM padoTe.

PaGoTa ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAM3UPOBATh W HMHTEPIPETHPOBATH HHGPOPMAITHIO
Pa3IMUHBIX BUIOB U (pOpM MPEACTABICHUS, MOJyIacMyl0 U3 Pa3HBIX HCTOYHHKOB
(HaygHO-TIOMYJIApHAST JIUTEparypa XUMHYECKOTO COJCPXKAHUS, CIPABOYHBIC
nocoOus, pecypcsl HHTepHETa), KPUTHUYECKH OICHWBATHh MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO HH(POPMAIIHIO,



YMEHHUE MPUMEHATHh PA3JIMYHbIE METOABI W 3aMpPOChl MPU MOKUCKE W 0TOOpE
uH(OpPMAITM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ISl BBITIOJTHCHHS
yueOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEACIEHHOTO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  WCTOJIB30BaHKS  WH(HOPMAINMMOHHO-KOMMYHUKATABHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO KUCIOIb30BAHUA PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTHMATbHYIO (hOpMY TIPEACTaBIICHUS WH(POPMAITHN |
WUTIOCTPUPOBATh PEIIAEMbIE 33/aUd  HECJIOKHBIMU CXEMaMH, JAuarpaMmamu,
apyrumu opmMaMu rpauKe U UX KOMOMHAITASAMU,

YMEHUE UCHOJb30BaTh W aAHAIM3UMPOBATh B mpouecce Yy4YeOHOH U
HCCIICI0BATEIBCKON JACATENIbHOCTA WH(POPMAITHIO O BIMSHUU MPOMBIITUICHHOCTH,
CEJIbCKOI0 XO3AWCTBA M TPAHCHOPTA HA COCTOSHHUE OKPYIKAIOLIEH NPUPOIHON
Cpenbl.

KoMMyHUKAaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSI:

YMEHHA 3a/aBaTh BOMPOCH (B XOA€ aualora W (MaM) TUCKYCCHM) TIO
CymecTBy  oOcyxkmaeMod  TeMmbl, (OPMYJIMpPOBATH CBOWM  TPEIIOKCHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TTPEIIOKEHHON 3a4a4H;

YMEHUS  MOPEACTABJIATh  TMOJYYEHHbIE  PE3yJbTaThl  MMO3HABATEJILHOM
JEATCIbHOCTA B YCTHBIX W THUCBMEHHBIX TEKCTax; Jejarb MNPEe3CHTALNIO
PE3YJIbTAaTOB BBITMIOJTHEHUS XAMHUYECKOTO HKCIIEpUMEHTa (71a00paTopHOTO OTBITA,
JabopaTopHOM pabOTHI IO UCCAEAOBAHUIO CBOWCTB BEIIECTB, YICOHOTO TPOCKTA);

YMEHHUS Yy4e€OHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEILHOW M MCCJICNOBATEIbCKOW  JCATENIbHOCTH  NPU  PEIICHUU
BO3ZHHMKAIOIIMX NPOoOJIeM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB M COIVIACOBAHMS
no3utuii (00CyXkaeHus, OOMEH MHCHHUSAMH, «MO3TOBBIC IITYPMBI», KOOPAUHAIUS
COBMECTHBIX JIEUCTBUH, OIPEHCIIEHUE KPUTEPUEB MO OLEHKE KauvecTBa
BBHITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS:

YMEHHUE CaMOCTOSTEIbHO OMNPEACNATh UEIU NEATCIbHOCTH, MIAHUPOBATH,
OCYIIECTBJIAITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JEATENBHOCTD, BEIOMpATh Hanbosee d(PpPexkTuBHBIE CTOCOOBI pEIICHUs YUeOHBIX U
MO3HABATEIBHBIX 33/1a4, CaMOCTOATENIbHO COCTaBJISITh WM KOPPEKTHUPOBATh
NPEMJIOKEHHBIN  AJITOPUTM  JIEUCTBUM TIPU  BBINOJHEHUM 3aJaHUA € YUETOM
MOJIYYEHHUSI HOBBIX 3HAHUW 00 M3yuaeMbiX OOBEKTaX — BEIECTBAX W PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IMOJYUEHHOIO PE3yJIbTaTa 3asABICHHOW UENH, YMEHHE
UCIOIb30BaTh U AHAJTU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 3a1aHUM.

INPEJJMETHBIE PE3YJIbTATbHI

B cocraBe mnpeaMETHBIX PE3YNBTAaTOB MO OCBOEHUIO 00S3aTENbHOrO
CoZep KaHMs, YCTAHOBJICHHOTO JaHHOUW ¢denepanbHOl pabodel MporpaMMmoi,
BBIJICJISIFOT. OCBOEHHBIE OOYUYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHUA M CIOCOObI



JAeHCTBHM, crenmupUUecKue Uil TPEAMETHOM 00macT  «XHUMHS», BHJIBI
JNEATCIbHOCTH 1O  TOJIYYEHHWIO  HOBOTO  3HAHWA, €ro  HHTEPIPETALUH,
MpeoOPa30BAHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYALIUX.

K koHity oOyueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 0OyJAIOTINXCS YMEHUH ;

e PACKpPBIBaTh CMBICI OCHOBHBIX XMUMHWUYECKHX TMOHATUM: aTOM, MOJIEKYJa,
XUMHUYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAS H
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAA Macca,
MacCcoBast 051 XUMHUUECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHBIA 00BbEM,
OKCHJ, KHCIIOTA, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTD, CTEIECHb
OKHCJICHHS, XUMWYECKasl PeaKius, KiIacCudUKaIms peakiui. peakiuu
COCAMHEHUA, PEAKIMU PA3JI0KEHUSA, PEAKIMU 3aMEIICHUA, PEaKIUU
oOMeHa, HK30- ¥ SHIOTCPMHUUYCCKHUE PEAKITNH, TETIIOBOM d(hdeKT peakium,
AP0 aTOMa, 3JEKTPOHHBIM CJIOW aToma, aToMHas OpOWTajb, PAAUYC
aToMa, XMMHUUYECKasd CBS3b, MOJSAPHAA W HEMOJSPHASA KOBAJICHTHAS CBA3b,
WOHHAA CBA3b, MOH, KATMOH, aHUOH, PacTBOP, MAaccoBas AOJA BEIIECTBA
(TIpOTIEHTHAS KOHIIEHTPAITHs ) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XWUMHUECKUX TMOHATHH H
MIPUMEHATH ATH TTOHATHS MPU ONMMMCAHUH BEIIECTB U X MPEBPAIICHUIA;

e HWCIONH30BATh XWMHUUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHS (HOpMYJ
BEIIECCTB U YPABHEHUN XUMUUYECCKHAX PEAKIINH,

e OMNpPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJICHHUS  BJEMEHTOB B OMHApPHBIX  COCAMHEHUAX,
MPUHAJJIEAKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACCy COCAMHEHUN MO
dbopMynam, BHA XUMHYECKOW CBsi3M (KOBajJICHTHAs MW WOHHAsA) B
HEOPraHUYECKUX COCANHEHUSAX;

e packpeiBaTh cwMmbica llepuwoauueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MojiokeHua B [lepuoaumueckoil cucreme,
3aKOHOB COXPAHEHWA MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMS, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepuszoBarh TabmuuHyio ¢opmy Illeproguueckoit
CUCTEMbl XUMHUUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHAs
noarpymnma (A-rpynma)» u «mobounas moarpynna (b-rpynma)y, manmsie u
OOMbIIME TEPUOJIbI, COOTHOCUTh OOO3HAYEHHUS, KOTOPbIE HMEIOTCSA B
tabmune «llepumoamueckas cucremMa XUMUUeCKHx »syementoB J[. H.
MeHpeneeBa» ¢ 4YHUCJIOBBIMM XapPAaKTEPUCTUKAMH CTPOEHUA aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsj siapa, oOIee YUCIIO AICKTPOHOB
U PaCTIPeICIICHUE WX TI0 SJICKTPOHHBIM CJI0SIM);

KJTacCU(PUITMPOBATH XUMHUYECKHAE DJIEMEHTHI, HEOPTaHUIECKHAE BEIIECTBA,
XUMHUYECKHE PEaKIuu (10 YMCIy W COCTaBY YYACTBYIOIIUX B PEAKITHH
BEIIIECTB, TIO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME XUMHUYECKHE CBOWCTBA BEIICCTB
PA3TUYHBIX KJIACCOB, TIOATBEPXKAAs OMUCAHUE PUMEPAMU MOJICKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKAX PEAKLIMM,

MPOTHO3WPOBATH CBOHCTBA BEIIECTB B 3aBUCHMOCTH OT WX KAa4E€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTCKAHUS XWUMHUYECKUX TIPEBpAICHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBIUHACIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJISIPHYIO ~ MacChl
BCIIIECTB, MAaCCOBYIO JOJI0O XWMHYECKOTO J3JIEMEHTa 10 ¢hopMyIie
COEMHEHHUA, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThI
M0 YPaBHEHHUIO XUMHUUYECKON PEAKITNH,

MPUMEHATH OCHOBHBIC OTIECPAITUH MBICIIUTEIIEHON JEATENHPHOCTH — aHAJN3
U CHHTE3, CpaBHCHHE, 000OINCHUE, CHUCTEMATH3AIUIO, KiIacCH(pUKAIHIO,
BBISIBJICHUE TPUYUHHO-CJICACTBECHHBIX CBA3CH — JJIA M3YUEHUS CBOWCTB
BCIIECTB M XWMHYECKHX PEAKIWi, E€CTECTBEHHO-HAYYHBIC METOIbI
MO3HAHWA — HAOMIOJCHHWE, W3MEPEHUE, MOJICIMPOBAHNEC, SKCICPUMEHT
(peabHbBIN U MBICJICHHBIH );

CICAOBATh  MPAaBWAM  TOJIB30BAHUS ~ XMMHUYECKOM  TMOCYJIOU H
JadopaTopHBIM O0OPYJAOBAHWEM, a TaKXKe TMpaBWjiaM OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBMM C HWHCTPYKIUSAMH TIO BBITIOJTHEHHUIO
7a00pPaTOPHBIX XUMHUYECKHAX OIBITOB MO TOJIYYEHUI0O W COOMPAHHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAQ W KHCJIOPOJA), TPUTOTOBJICHHUIO
PACTBOPOB C OMPEACIEHHON MAaCCOBOM JOJIEM PAaCTBOPEHHOTO BEIIECTBA,
IJIAHAPOBAaTh M MPOBOAWTh  XHMHYECKHE  AKCIICPHMEHTHI 10
pPacmo3HaBaHUIO PACTBOPOB MIECIIOUEH W KUCIIOT ¢ TTOMOIIBIO WHIUKATOPOB
(;makmyc, perondTanenH, METHIIOPAHK U JPYTHE).

K koHity oOyueHus B 9 kjacce npeMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOTINXCS YMEHUH;

PACKpBIBATh CMBIC OCHOBHBIX XHUMHWUYECKUX TOHATHW. XUMHWYECKUN
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTWOH, AaHWOH, ITPOCTOE BEILECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTB, JJIEKTPOOTPULATEIBHOCTD, CTENEHD
OKHCJICHHS, XUMHUYECKasA PEaKIsa, XUMHUIECKas CBA3b, TEIIOBOH 3(PPeKT
peaKiuu, MOJIb, MOJISIpHBIA  O00BEM,  PacTBOP,  DJEKTPOIUTHI,
HEJJICKTPOJIUTHI, SJCKTPOJUTHYECKAA IUCCOLMALNSA, PEAKIUU WOHHOIO
oOMEHa, KaTaJu3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTEb,  OKHCICHWE HW  BOCCTAaHOBJICHHE,
aygtoTponusi, aM(OTEPHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAsA, MOHHAs,
META/UTMYECKasi), KPUCTA/UITMUECKas pPeImérka, KOpPpO3Ws METALIOB,
CIUIaBbl, CKOPOCTh XHWMHWYECKOW PEaKUWH, NPEACIbHO JIOMYyCTUMAas
koHueHTpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aWMMOCBSA3b OCHOBHBIX XHMWYECKHUX TMOHATHH H
MPUMEHSTH 3TH TOHATHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPALLCHUNA;
WCIIOJTB30BATh XUMHUYECKYI0 CHMBOJIMKY JUIA COCTaBJICHUS (HhOPMYI
BEIIECCTB YU YPABHEHUN XUMUUYECCKHAX PEAKIINH,

ONPEAEATh BAICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX AJIEMEHTOB B
COCMHECHUAX PA3JIMYHOrO COCTaBa, TMPHUHAJIEKHOCTh BEIIECTB K
OTIPENENEHHOMY KJIacCy COeAMHeHWH mo ¢opMysiaM, BHI XUMHUYECKOW
CBs3M (KOBAJICHTHAs, WOHHAA, METAUIMUECKasi) B HEOPTraHUYECCKUX
COCIMHCHUSAX, 3apsii HOHA MO XUMHUYECKOH (hopmyIie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPax HEOPraHWYECKUX COCAWMHEHHH, TN KPUCTAJUIMYECKON
PEMETKH KOHKPETHOT'O BEIIECTBA,

packpbiBaTh cmbica llepmoamueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHWMAHWE. OIKUCBIBATh MW XapaKTE€PU30BAThH
tabnmmunyio Qopmy [leproamueckoid CHCTEMBI XWMHWYECKHX AIIEMEHTOB!
pa3nuyaTth TOHATHSA «rj1aBHas moarpymnma (A-rpymma)» u «moOodHas
noarpynma (b-rpynma)», majeie W OONBIIAE TEPUOMIBI, COOTHOCHTH
0003HAUYECHUSA, KOTOPbIE HMMEIOTCS B TMEPUOAMUYECKON Tabnuue, ¢
YUCJIOBBIMM  XapPAaKTEPUCTHKAMHM  CTPOCHUS  aTOMOB  XMMHWYECKHUX
MEMEHTOB (COCTaB W 3apsa  sapa, oO0miee YWCa0 DJEKTPOHOB U
pacmpeneseHue WX TO OSJCKTPOHHBIM  CIIOSIM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHCHUU CBOWMCTB 3JIEMEHTOB M WX COCAUHCHUW B
Mpeeaax MaIblX MEPUOJIOB U TJIABHBIX MOATPYII C Y4ETOM CTPOEHHUS UX
aTOMOB;

KJTacCU(PUITMPOBATE XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHAE BEIECTBA,
XUMHUYECKHE PEaKIuu (10 YMCIy W COCTaBY YYAcCTBYIOIIUX B PEaKIHH
BEINIECTB, MO TEIIOBOMY 3((EKTy, MO U3MEHCHHMIO CTCIICHEH OKHCIICHHS
XUMHUYECKUX JIEMEHTOB ),

XapaKTepu30BaTh (OMUCHIBATH) OOMME W CHCU(PUUCCKHE XUMHUCCKHUE
CBOWCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKAAA OMNHUCAHUE
MPUMEPaMU  MOJIEKYJIAPHBIX W HOHHBIX YPAaBHEHWUW COOTBETCTBYIOLIUX
XAMHAYECKAX PEAKIAM,

COCTAaBJIATh YPABHEHHS  SJCKTPOJUTHYECKOHW JIHUCCOLMALUMMN  KHUCJOT,
LIEJIOYEHN U COJIEH, TOJIHBIE U COKPALUEHHBIE YPABHEHUS PEAKLIUN MOHHOTO



oOMEHa, YypaBHEHHWS PEaKIWi, TOATBEPKIAIOIMUX CYIIECTBOBAHUE
TCHETHYECKON CBSI3W MEK/Y BEIIECTBAMH PA3IMUHBIX KIIACCOB,
pacKpeIBaTh CYITHOCTh OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKITHI
MOCPE/ICTBOM COCTABJICHHS HJIEKTPOHHOTO OajlaHCa dTHUX PEaKITHA,
MPOTHO3UPOBATh CBOWCTBA BEMICCTB B 3aBUCUMOCTH OT WX CTPOCHHA,
BO3MOXXHOCTH TIPOTEKAHWS XUMWYECKHX TPEBPAICHUH B Pa3TMIHBIX
YCIIOBUSX;

BBIUHACIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJISIPHYIO ~ MacChl
BCIIIECTB, MAaCCOBYIO JIOJI0O XWMHYECKOTO J3JIEMEHTa 10 (hopMyIie
COCIMHCHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MMPOBOUTH PACUETHI
M0 YPaBHEHHUIO XUMHUYECKON PEaKITNH,

coOMoOAaTh  MpaBWia  MOJb30BAHUSA  XUMHUYECKOW  TOCyAoH |
Ja0opaTOpHBIM  00OpYyJOBaHHWEM, a TakKe MpaBuiia oOOpalieHus ¢
BCIIECTBAMA B COOTBETCTBMM C WHCTPYKIUSMH TIO BBITTOJTHEHHUIO
7a00pPaTOPHBIX XUMHUYECKHAX OIBITOB TIO TOJIYYEHUIO W COOMPAHHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa W YTJICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIWW, TMOATBEPKIAIONIAEC  KAYECTBEHHBIM  COCTaB
PA3TUYHBIX BEMIECTB. PACIO3HABATH OMBITHBIM MyTEM XJIOPUA-, OPOMHUI-,
nomua-, kapbonar-, ¢ocdar-, cunmmkar-, cyiabdar-, THAPOKCHA-HOHBI,
KaTHOHBI aMMOHHS W HMOHBI W3YUEHHBIX METAJUIOB, MPUCYTCTBYIOITHE B
BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTIEPAITMN MBICIIUTEIIEHON JEATEIHPHOCTH — aHAJN3
W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTHU3alluiO, BBISBICHUE
MPUYHHHO-CJICICTBEHHBIX CBA3CH — I W3YUYEHHUS CBOWCTB BEMICCTB H
XUMUYECKAX PEAKIWNA, €CTeCTBEHHO-HAYUHBIE METOABl TO3HAHHUS —
HaOMIOZICHUE, M3MEPEHUE, MOJCIUPOBAHUE, SKCTICPUMEHT (peajbHBIA M
MBICJICHHBIH ).































































®opmbl yuera padouei nmporpaMMbl BOCHHATAHUS

IIpunoxenne

K paboueii mporpamMmme «Xumus. ba3oBeiid ypoBeHb. 8-9 Kacc)

No BocnurarensHbii ®opma npoBeACHUA Hara
ypPOKa | KOMIIOHEHT MPOBEICHUA
(TeMa U3 mpoTrpaMMBbl
BOCTIMTAHU)
8 kaacc
41 191 rox co aus [IpocMoTp BUICOpPOHKA
poxnaenus J1.1. «Hayunsiii mogsur J[.H.
Menpaeneesa MeneneeBay
45 Henensa poccuiickoit Coo0buieHus o BKIaae
HayKH POCCUHCKMX YUEHBIX B
OTKPBITHE HOBBIX
XUMHUYECKUX SJICMEHTOB
53 Henensa npodopuenranuu | becena o mpodeccusx,
JU1S1 OBJIAICHUS
KOTOPBIMH TPEOYIOTCS
3HAHUA XUMUH
9 kJjace
40 191 rox co aus [IpocMoTp BUICOPOKA
poxaenus JI.W. «Bxnan J[.1.
Menneneesa MenpaeneeBa B pa3BUTHE
MTPOMBIIIJICHHOCTH)
45 Henensa poccuiickoii Coo0buieHus o BKJaae
HayKH POCCHUHCKHMX YUEHBIX B
Pa3BUTHE METAJITYPTUH
54 Henensa npodopuenranuu | becena o mpodeccusx,

JUISl OBJIAICHUS
KOTOPBIMH TPEOYIOTCS
3HAHUA XUMUH




