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nocesiok Kpacuplii Oxktsa0ops 2024 roa
[NOACHUTEJIBHA A 3AIINCKA

[Ipumepnas paboyasi mporpaMma Mo XUMHUU JUJIsl 00y4arouuxcs ¢ 3a7epKKOi
ncuxudeckoro pa3sutus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 00111eT0 00pa30BaHUs
COCTaBJIeHa B COOTBETCTBUH ¢ DenepanbHbIM rOCYIapCTBEHHBIM 00pa30BaTEIIHbHBIM
CTaHJapTOM OCHOBHOTO 00mero oopazosanus (IIpukaz Munnpocsemnienus Poccun ot
31.05.2021 . Neo 287, 3apeructpupoBaH MuHucTepcTBOM OcTULIMM Poccuiickoit
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O), ITpumepHoit
aJanTHPOBAHHOW OCHOBHOW 0OOpa30BaTeIbHONW MPOTPAMMON OCHOBHOTO OOIIEro
00pa3zoBaHus 00YUaAIOIINXCA C 3aJIepKKOU ncuxudeckoro pazputus (nanee — [TAOOIL
OOO 3IIP), IIpumepHoil paboueld mporpaMMbl ydyeOHOTO mpenMera «XUMUs
(6azoBbIii  ypoBeHb), IIpumepHON mporpamMmoil BocHHUTaHUS OOYYalOIIUXCS TMpU
MOJIYYEHUH OCHOBHOT'O OOIIIET0 00pa3oBaHus, C YIETOM paCIPEACIICHHbIX 10 KJlaccam
MpOBEpPSIEMbIX TpeOOBaHUU K pe3ylibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHOU
MporpaMMbl  OCHOBHOTO 0OIIEro o0pa3oBaHUsT M DAJIEMEHTOB  COJEPKaHMS,
MPE/CTABICHHBIX B YHUBEpPCAIbHOM Koaudukatope mo xumuu, KoHuenuuu
MpenojiaBaHus yueOHOro nmpeaMera « XuMus», B 00pa3oBaTesIbHbIX opranu3aiusix PO,
peanu3yNIMX OCHOBHBIE 0011€00pa30BaTeIbHbIE IPOrPaMMBI.

Oco0enHocTH 0TOOpPA M aJaNITALMH Y4eOHOT0 MAaTepPHaJIa 10 XUMHUU

OOyuenne yueOHOMY MpeaMETy «XUMUs» HEOOXOJUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBUHN /I YCBOEHUS MPOTPAMMHOTO MaTepHaia 00y4JarouuMUcCs C
311P. bonpiioe BHUMaHUE JOJKHO OBITH yneleHO OoTOOpy y4eOHOro marepuaia B
COOTBETCTBUHM C TPHUHIIMIIOM JOCTYIMHOCTH IPU COXPAaHEHUH O0OIIero 0a30BOTo
ypoBHs. OH JODKEH MO COJCPKaHUIO U OO0BEeMYy OBITh aJalnTUPOBAHHBIM IS
oOyuarormuxcst ¢ 3[IP B coOTBETCTBMM C HMX OCOOBIMH 00pa30BaTEIHHBIMU
noTpedHocTsIMU. CrenyeT 001eryuTh OBIaJieHne MaTepraioM odydarormmmucs ¢ 3[1P
MOCPEJICTBOM €ro  JETaIbHOTO OOBSCHEHHUS C CHUCTEMAaTHYECKHUM TIOBTOPOM,
MHOTOKPaTHOW TPEHUPOBKOW B MPUMEHEHUHM 3HAHHWM C HCMOJb30BAHWEM IPUEMOB
ANTOPUTMH3AIINY 1 BU3YaJIbHBIX OMIOp, O0YUCHHs CTPYKTYPHPOBAHUIO MaTepraa.

Bonbiroe 3HaueHune A1 MOTHOLIEHHOTO YCBOGHHUS Y4eOHOTO MaTepuaia UMeeT
oropa Ha MEXIPEJAMETHBIC CBS3H BOIPOCOB, U3YYaeMbIX B JAHHOM Kypce, C TAKUMU
yueOHbIMU TpenMeramu Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH W TOT JK€ Y4YCOHBIM MaTepuall C pPa3HBIX TOYCK 3PCHHS,
MEXMPEIMETHBIE CBSI3U CITOCOOCTBYIOT €T0 JIYUIIIEMY OCMBICIICHHIO, 00JIee TIPOIHOMY
3aKPETUICHUIO TIOTYYCHHBIX 3HAHUN U IPAKTUICCKUX YMECHHM.

[Tpu mOATOTOBKE K YpOKaM yUUTEIb JOJDKEH MPEAYyCMOTPETh (POPMHUPOBAHUE Y
oOydJaronmxcsi yMEHUW aHAJIM3UPOBATh, CpPaBHUBATh, 0000MATh W3ydaeMbId
Marepuai, IUIAaHUPOBATH TMPEACTOAILYI0 PadOTy, OCYIIECTBISATH CAaMOKOHTPOJb.



HeoOxoqumMo MOCTOSHHO CHEOUTh 3a MPaBHWIIBHOCTBIO PEUEBOTO OQPOPMIICHHUS
BbICKa3bIBaHu# oOyuarontuxcs ¢ 311P.

B cBsizu ¢ 0COOEHHOCTSAMU MOBEAEHUSIHN AeSATeNbHOCTH oOyuatomuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPraHU30BAaHHOCTh) HEOOXOAMM CTPOKAWIIMKM KOHTPOJIb
coOJII0ICHNS PAaBUJI TEXHUKHU OE30MaCHOCTH MPU MPOBEIEHUH J1a00paTOPHBIX padboT
B XUMHUYECKOM KaOUHETE.

IIpuMmepHbIe BUABI AeATeabHOCTH o0y4daomuxcsa ¢ 3IIP, o0ycioBiieHHbIE
0coObIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnevyuBaIOIIMe
OCMBICJIEHHOE OCBOEHHE COJIeP:KaHNU 00pa30BaHusl N0 NpeAMeTy «XUMH»

Copepxanue BHIIOB AesiTenbHOCTH oOydwaromuxcs ¢ 3I[IP Ha ypokax xumuun
OTIpE/IECTSAETCS UX OCOOBIMH 00pa30BaTENbHBIMH MOTpeOHOCTAMU. [ToMuUMO 1mIHMpOKO
ucnonb3zyembix B OOIT OO0 o6mmx s Bcex 00y4aromuxcsi BUJ0OB AEATEIbHOCTH
ClIeyeT YCWJIUTh BUABl ACSATENbHOCTH, CHEIU(PUYHBIC IS JaHHOM KaTeropuu
oOydaromuxcsi, [Js1 00eCHne4YeHHus OCMBICIEHHOTO OCBOCHHS  COJEpKaHUs
oOpa3oBaHMs IO TMPEAMETY: YCHJICHHE MPEIMETHO-TIPAKTHUECKON NeATEIHHOCTH C
aKTUBU3AllUE  CEHCOPHBIX  CHUCTEM; 4YepelOBaHHWE BUAOB  JESATEIBHOCTH,
3aJICHCTBYIOINX Pa3IMYHbIE CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepHalla ¢ OIopoil Ha
ITOPUTM; «IIOIIArOBOCTHY B U3yUYEHUU MaTepualia; UCIOIb30BaHUE JOTIOTHUTEIHHOM
BU3YyaJIbHOM OMOpHI (TJIaHbl, 00pa3Iilbl, CXEMbl, IA0JIOHBI, OMIOPHBIE Tabnuuibl). Jlis
pazBuTHs 'y oOyuatomuxcsi ¢ 3[IP ymenus nenate BbBIBOABL, (HOPMHUPOBAHUS
IPaMOTHOI'O PEYEBOTO BBICKA3bIBAHUS HEOOXOJUMO HCIOJIb30BaTh OMOPHBIE CJIOBA U
kinume. Oco0oe BHUMaHuE CIEAyeT YACTUTh OOY4YEHHUIO0 CTPYKTYpHUPOBAHHUIO
MaTepuasa: COCTaBJICHHE PUCYHOUHBIX W BEpOANbHBIX CXEM, COCTABIICHHE TAOJIMII,
COCTaBJicHHE KJIacCU(PUKAIMU ¢ 0003HAYEHHBIMH OCHOBAHUSAMU IS KJIaCCU(PUKALINU
Y HaTOJHEHHUE WX PUMEPAMHU U JP.

[TpumepHass TemMaTHdeckass M TEPMHUHOJIOTMYECKAs JIEKCHKA COOTBETCTBYET
OOII O0O.

st obyvaroruxcst ¢ 3P cymiecTBeHHBIMU SBJISIFOTCS TPUEMBI pabOTHI C
JEKCUYECKUM MaTepuanioM mo mpenmery. IIpoBoautcst cneuuanbHass pabora 1o
BBEJICHUIO B aKTUBHBII Cl0Bapb 0Oy4YarOIIMXCsl COOTBETCTBYIOLIEH TEPMHHOJIOTHH.
N3yyaemMble TEpMUHBI BBOISITCS Ha MOJMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yallbHAS
MOJIJIEPIKKa, aITOPUTMBI pa0OTHI C OMIPEICTICHUEM, OTTIOPHBIE CXEMBI JIJISl aKTyaTu3aIuH
TEPMUHOJIOTHH.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «X1UMMUA»

8 KUIACC
IlepBoHayaibHbIC XUMHUYECKHUE TOHATHS



[penmer xumuu. Poab xumuu 6 owcusnu uenosexa'. Tema m BeliecTsa.
Pu3nyecKHre CBOMCTBA BEIIECTB. ATrpEeraTHOE COCTOSIHUE BEILECTB. Xumus 6 cucmeme
nayk. Yucteie BemecTBa U cmecH. CrnocoObl pazaeneHus cmeceir. [IpaBuma
0e30macHOro 0OpallleHus C BeleCTBaMU U J1abopaTOpHbIM 000pyI0BaHueM. [lonamue
0 Memooax NO3HAHUS 8 XUMULU.

ATOMBI U MOJIEKYJIbI. XMUMHUUYECKHUE JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
aneMeHToB. OTHOCUTENbHAsA aToMmHasi Mmacca. [IpocTele M CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmysna. BaJeHTHOCTh aTOMOB XUMHUYECKUX IJIEMEHTOB. 3AKOH
nocmosancmea cocmasa eeujecms. OTHOCUTENIbHAS MOJEKYJIsIpHas Macca. MaccoBas
J0JI1 XUMUYECKOTO JIEMEHTA B COETUHEHUU.

Ou3nyeckne W XUMHUYECKUE sBJICHUs. XuMuueckas peakuud. [IpusHaku
XUMUYECKUX PEaKUUi. YpaBHEHUS XUMUYECKUX PEAKIM. 3aKOH COXPAaHEHUSI MaCChl
BemiecTB. Krnaccudukamuss XUMHYECKHX peakuuid (COCIWHEHUS, pPa3JI0KEeHUS,
3aMeIeHus, OOMeHa).

XHAMHUYECKUH dKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU TOCYZO1, C ITpaBUIaMuU
paboThl B 1a0opaTtopuu U npuéMamMu oOpalieHus C J1abopaTOPHBIM 00OPYIOBAHUEM;
U3yYeHUE U OnMcaHue (U3NYECKUX CBOMCTB OOpa3lloB HEOPraHMYECKUX BEILECTB;
HaOmozeHne (u3ndeckux (IJIaBIIEHUE BOCKA, TasHUE JIbJa, pacTHpaHHUE caxapa B
CTYIIKE, KUTIEHUE U KOHJACHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, IPOKAIUBAHHUE
MEIHOI IPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCIIOTOM) SIBJICHUM, HAOJIOJCHUE U
ONKCAaHWE MPU3HAKOB NPOTEKaHMsI XMMHUYECKHX peakluud (pas3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapusl, pa3ioKeHHe THAPOKCUIa MEAH
(IT) mpu HarpeBaHuu, B3auMOJICHCTBUE Keme3a ¢ pacTBopoM coiiu Meau (I));uzyuenue
CIOCOOOB pa3JieleHHsl CMecei (C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BHIMTAPUBAHUE,
TUCTWUISILMS, XpoMmarorpadus), MpoBeIeHUE OYUCTKHU MOBAPEHHOM COJIM; HAOI0IeHUE
Y OIMCaHUE PEe3yJIbTaTOB MPOBEACHUS OMbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS
Macchl; CO37JaHuE MOJIeTIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HEOPraHUYECKUX BELIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3jeMEHT W IPOCTOE
BelecTBo. Haxoxienue kuciaopoa B npupoie, pruandeckrue 1 XUMHUYECKUEe CBOMCTBA.
Peakiuu ropeHus mpoCcThIX U CIOXKHBIX BeecTB. CrocoObl MOIydeHHs] KUCIIOpoa B
nabopatopuu u npomsiuiieHnocmu. Ilpumenenue kucnopoza. [lonsarue 06 okcumax.
KpyroBoport kucnopoza B ipupoje. 0301 — aniomponHas MoOUpuKayus KUciopood.

Tennosoti aghghexm xumuuecrkou peaxkyuu, mepmoxumMuyecKue ypasHeHus, 3K30-
U DHAOTEPMHUYECKUE pEaKIUu. Tonnueo: yeonv u memau. 3acpsizHeHue 6030yXd,
ycuneHue napHuKo8o2o s¢hgexma, pazpyuierHue 030H08020 CJOA.

Bopopon — anemMeHT u mpocTtoe BemecTBo. Haxoxaenue Bogopoia B mpupoe,
(dbu3nyeckre U XMMHUYECKUE CBOMCTBA (Ha MpUMEpEe B3aUMOJEHCTBUS C HEMETaJNIAMU

! 3JICCB " JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOAUTCA B OBHAKOMUTEIILHOM ILIAHE. Ilemaror
CaMOCTOATEIIBHO ONPECACIIACT 00beM n3yqac€Moro mMmarepuaia.



U OKCHJAMH METaJUIOB), IPUMEHEHUE, cnocobwl nonyuenus. llonarue o Kuciaorax u
COJISIX.

KonnuectBo BemecTBa. Moisib. MonsipHast Macca. 3akoH ABorazapo. MossipHbIi
00béM Ta30B. Pacuerel mo xummueckon dopmyne. Pacdersl MaccoBod 10JHM
XUMHYECKOTO 3JIEMEHTa B COCIMHEHHM, KOJMYECTBAa BEIIECTBA, MOJISIPHOW MAacChl,
MOJISIPHOTO 00beMa ra3oB. Pacy€Thl Mo XUMUYECKUM YPaBHEHUSIM.

Qusuueckue ceoticmea 600vi. Bona. Ee cocTaB, cTpoeHre U MOJIEKYJbl. Boda
Kkak pacmeopumens. PactBopbl. [lomamue O HACBIWEHHbIX U HEHACLIWEHHBIX
pacmeopax. [lonamue pacmeopumocmu eewjecme 8 6ode. Pacuer maccoBoil A0TU
BEILIECTBA B pacTBOpe (MpOLEHTHas KOHLEHTpauus). MaccoBas [0y BelIeCTBa B
pacTBope. Xumuueckue c80icmea 800vl (pasnodicenue, peakyuu ¢ Hampuem, OKCUOoM
kanoyus, okcuoom cepwvl (IV) peaxkyuu ¢ memaniamu, KUCiomuulMU U OCHOBHBIMU
oxcuoamu). Ilonamue 06 ocunosanusix. Ponv pacmeopoe 6 npupode u 8 dHcusHu
yenogexka. Kpyzosopom 600w 6 npupooe. 3arps3HEeHUE NMPUPOIHBIX BoA. OxpaHa u
OYMCTKA MPUPOIHBIX BOJ.

BaxkHeiilime  kiacchl HEOpPraHMYECKMX coenuHeHuid. Kraccudukarms
HEOpraHWYecKux coeauHeHul. OKcumpl: cocTaB, Kiaccuukanus (KUCIOTHEBIE,
OCHOBHBIC, amgpomepHvle, Hecoleobpazyrouue - Ha npumepe okcuoa yeaepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKUE CBOMCTBA OKCHUIOB
(B3aumojielicTBUE C BOJAOW, KuciaoTamu, mienodamu). OcHoBanus. Knaccuduxarus
OCHOBaHHU: MIENIOYM WU HEPACTBOPUMBbIE OCHOBaHUs. HomeHKiarypa OCHOBaHMWIA.
Pu3nvecKkue U XUMHUYECKUE CBOICTBA OCHOBaHUM (B3aWMOJICUCTBUE C OKCHJIAMH
HEMETAJUIOB, KUCIIOTaMU, COJISIMHU). [lonyyenue ocHosanuil.

Kucnotsl: cocTa, Ki1accupuKalys, HOMEHKIATypa, PU3NUECKUE U XUMHYECKHUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUIaMH, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH,
COJISIMH, Ha TpUMEPE COJSTHOM U CEpPHOM KHUCIOT), Cnocoodwl noaydeHnus. Psn
aktuBHoctd MetauioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIATypa COJIEH,
CHOCoObI NOyYeHUs, B3AUMOJEHCTBUE COJIEH C MeTalllaMH, KUCIOTAMM, IIET0YaMU U
COJISIMU, TPUMEHEHHE.

[Tonsitue 06 ampoTEepHBIX THAPOKCHUIAX (HAa TPUMEpPE IUHKA U ATIOMUHUL):
Xumuyeckue ceoLcmaea (63aumooeticmeaue ¢ KUCIOMAMU U Wer0yamu, pa3iodceHue npu
Hazpesanuu) u noay4eHue.

['eHeTnyeckass CBA3b MEXKIy KilacCaMH HEOPraHWYECKUX COEIMHEHUM.
['eneTnueckue psabl.

XUMUYECKUII AKCHEPUMEHT: KAueCTBEHHOE OIPENEIICHUE COACPKAHUS
KHCJIOpPOJa B BO3/lyX€; MOJIyYCHHE W HU3yUYEHHE CBOMCTB KHUCIOPOJa; HaOJIOJIEeHUE
B3aMMO/ICUCTBUS BEIIECTB C KMCIOPOJAOM M YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxxapa); O3HaKOMJICHHE ¢ oOpasllaMUd OKCHJIOB M OINHMCAHUE MX CBOMCTB;
MOJyYeHHEe M M3Y4YeHHUE CBOMCTB BoOJOpojaa (ropeHue); HalmoJeHue oO0pasioB
BEILECTB KOJIMYECTBOM | MOJIb; HCClIeJOBAaHUE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C
PA3JIMYHON PACTBOPUMOCTBIO; IIPUTOTOBIIEHUE PACTBOPOB C OINPEAEITEHHON MAaCCOBOU
JI0JIE PacTBOPEHHOIO BEILIECTBA; B3aMMOJCICTBHE BOJbI C METaulaMu (HaTpUEM H



KaJIbI[e€M) (BO3MOKHO HCIOJIb30BAHHE BUACOMATEPHUAIIOB); OMPEAECICHUE PACTBOPOB
KHCJIIOT ¥ IIeJoYeld C TIOMOIIBI0 HWHIWKATOPOB; HKCCIEIOBaHHWE OOpasIoB
HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB; HAOIOJACHHE W3MEHEHHUS OKPACKH
MHJIVMKATOPOB B PacTBOpax KHUCJIOT W WIIEJIOYEH; U3YUYEHHE B3aWMOJICUCTBUS OKCHJIA
menu(ll) ¢ pacTBopoM cepHOM KHUCIOTBI, KHCJIOT C METa/lIaMH, pPEaKIHi
HEWTpaIu3aluy; IOJyYEHUE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJIHOTO
MeTajila IPyTUM W3 pacTBOpa COJIM;, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 MO TEME
«BaxHeilne K1accbl HEOPraHMYECKUX COCTUHEHUI.

IHepuoanuecknii 3akoH u Ilepuoanyeckas cucrema

xumu4eckux 3jeMeHToB JI. U. MenneneeBa. CTpoenne aToMoB.

XumMuveckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[lepBbie TOMBITKH KJIaCCH(PUKAMA XUMHYECKUX JJIeMEHTOB. [lonsTtHe o
IPYIIax CXOHBIX AJIEMEHTOB (ILIEIOYHBIC U MIETOYHO3EMEbHBIE METAJLIIbI, FAJIOTEHBI,
WHEpPTHBIE Ta3bl). OlemeHmbl, Komopwvie 00pazyiom am@pomepHbvle OKCUObL U
2UOPOKCUOBL.

[lepuoguuecknii 3akoH. Ilepuoguueckasi cUCTEMa XHWMHYECKHUX SJIEMEHTOB
J. . MenneneeBa. Kopotkonepuoanas u orunnonepuoonas hopmsl [leproaudeckoit
cucTteMbl xumuyeckux aieMeHTtoB . WM. Menpeneea. Ilepuonbsl W TpyMIIbL.
@uU3NYECKUI CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX snep. M3omonwvi. InekTpoHbl. CTpoeHUE
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMHUUECKUX d1eMeHToB [lepuoanueckoit
cucrembl JI. 1. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO 3JIEMEHTA IO €r0
nonoxenuto B [lepnognueckon cucreme J[. 1. Menneneesa.

3axonomepHocmu U3MeHeHUsl C8OUCME IeMEHNMO08 MANbIX NEPUOO08 U 2NABHBIX
noozpynn, 8 3A8UCUMOCMU Om AaMOMHO20 (NOps0K08020) Homepa 3HaueHue
Ilepuoouueckoeo 3axkona u llepuoouueckoti cucmemvl XUMUYECKUX DNIEMEHMO8 OJis
pazeumus Hayku u npaxmuku. /{. U. Menoeneeg — yuéHulti u eparicoanuH.

Xumuyeckass CBs3b. KoBaneHTHas (MoJjsipHas W HEMNOJIAPHAs)  CBS3b.
AnexmpoompuyamenbHOCmMb AmoMo8 XUMu4eckux 21emenmos. VIonnas cBsi3b.

Crenenb okucieHus. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHYECKUN OJKCIEPUMEHT: H3yuyeHue oOpaslloB BEIIECTB METaUIOB U
HEMETAJJIOB; B3aUMOJEHCTBUE THAPOKCUIA IMHKA C PACTBOPAMU KUCJIOT U LIEIOYEH;
[IPOBEICHNE OMBITOB, WJUTIOCTPUPYIOLIUX IPUMEPBI OKHCIIUTEIIbHO-
BOCCTAHOBUTEJILHBIX peakiuii (TOpeHHE, peaKIIuu Pa3ioKEeHUsI, COCTUHECHUS ).

MexknpeaMeTHble CBA3H

Peanmuszanus MeXNpeIMETHBIX CBS3€d IPU HM3YYECHUM XHMUM B 8 KIacce
OCYUIECTBJISIETCSL Uepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK U NOHATHUM, ABJISIOIIUXCSA CUCTEMHBIMU IS OTAEJIBHBIX [PEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKIIA.



OO1ue ecTecTBEHHO-HAyUHbIE MOHITHS: HAy4dHbIM (DakT, TUIOTe3a, Teopus,
3aKOH, AaHaldW3, CHHTE3, KiaccuuKaius, TMEePUOJANIHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIMPOBAHHE, U3MEPEHUE, MOJIETb, SIBJICHHUE.

dwusuka: Matepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIBI,
pPalMOaKTUBHOCTh, MOJIEKYJA, DSJEKTPUYCCKHA 3apsj, BEHIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, (PM3MUECKUE BEITUIHHBI, CIMHUIIBI N3MEPCHHUS,
KOCMOC, TJIaHEeTHhI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIC MTOPOJbI, TOJIE3HBIC
HCKOTIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnomnueckuit 3axoH. llepuommyeckass cucrtemMa XUMHUYECKHX JJIEMEHTOB
. . MengeneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOOB, KAIHs, KAIbLHS U UX COCIMHEHUH B
COOTBETCTBHHU C IIOJI0KEHUEM DJIEMEHTOB B [lepnoandeckoil cucteMe U CTpOCHUEM UX
aTOMOB.

Crpoenue BemiecTBa: BUABI XMUMHYECKOW CBSI3U. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3a6UCUMOCTb CEOUCTE euiecmea Om muna KPUCMaiiuieckou peuémrku u
8UOA XUMUYECKOU CBA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHApOIHAS
U TpUBUAJbHAsA). XMMHUYECKHE CBOMICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM
KJIacCaM HEOPraHWMYECKUX COEAUHEHHM, TE€HETHYECKas CBSA3b HEOPTaHHYECKUX
BEILIECTB.

Knaccudukanuss XuMu4ecKuX peakuui o pa3auyHbIM MPU3HAKAM (110 YUCILY U
COCTaBY YYacCTBYIOILUX B PEAKILIUU BEILIECTB, [0 TEMIOBOMY 3P (DEKTY, 10 U3BMEHEHUIO
CTENEHEH OKHUCIEHUS XMMHYECKUX DBJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMHUUYECKHUE PEAKINH. 1epmoxumuieckue ypagHeHus.

Ionamue o cxopocmu xumuueckou peakyuu. [lonamue 06 obpamumvix u
Heobpamumvlx Xumudeckux peakyusx. Ilonamue o 20MO2eHHbIX U 2emMepPOSeHHbIX
peaxyusax. Ilowamue o xumuueckom pasnogecuu. CmeweHue XUMUUECKO20
pasrosecus. Pakmopwl, eruAIOWUE HA CKOPOCNb XUMUUECKOU PeaKyuu U noI0HCeHue
XUMUYECKO20 PAGHOBECUA.

OKHUCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEAaKLUMM,  DJIEKTPOHHBIM  OasiaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBiienue YPaBHEHHM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH  C  HUCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopus 2NEKTPOIUTUIECKON TUCCOLMALUN. DIEKTPOIUTHIYECKAS] JUCCOLUALINSL.
DONEeKTPOJIUTEl W HEINEKTpoJUuThl. KaTuoHwl, aHWOHBL. Mexaunusm ouccoyuayuu
gewjecme C paziuuHbIMU BUOaMU Xumuyeckou ceasu. Illowamue o cmenenu
ouccoyuayuu. CAIIbHBIC U CJ1a0bIe SJICKTPOIUTHI.



Peakuuu nonHoro oomMeHa. Y ciaoBus MPOTEKaHUA PEaKIil HOHHOTO 0OMeHa 10
KOHIIA. [onHbIE M COKpaIIEHHBIE HOHHBIE YPABHEHUS PEAKIIUi. XMMUYECKHUE CBOMCTBA
KHCIIOT, OCHOBAaHUN M CoOJied B CBETE€ MPEACTaBICHUN 00 AJIEKTPOIUTUYECKON
mucconuannu. Cpena pactBopa. KauecTBEHHbIE peaklMM HAa KAaTHOHBI U AHUOHBI:
XJOpUA-, OpoMHA-, HMOAMI-, Ccyiab(daT-, kKapOoHaT-, cuiukaT-, docdar- aHUOHBI;
TUAPOKCUJI-UOHBI; KATUOHBI aMMOHUS, MarHusi, Kajablus, allOMUHUS, *Keje3a (2+) u
(3+), Mmenu (2+), uuHKa, NIPUCYTCTBYIOIIME B BOJHBIX pACTBOpaXx.

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMH KpPHCTAJUIMYECKUX
pPEIETOK HEOPTraHMYECKUX BEIIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa U aamasa),
CIIOXKHBIX BEIIECTB (XJIOpHJa HATpuUs); HCCIEIOBAaHUE 3aBUCHMOCTH CKOpPOCTH
XUMHYECKOH pEaKIMyd OT BO3JACHCTBUS PA3MMUYHBIX (PAKTOPOB; HCCIICTOBAHHE
AJIEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, MPOLECCA TUCCOUUALNK KUCIIOT, IEI0Yen
U cojied (BO3MOXXHO HCIOJb30BaHUE BUICOMATEPUAIIOB); MPOBEACHHE OIBITOB,
WUTIOCTPUPYIONTNX MPU3HAKKA MPOTECKAHMS PEaKinii MOHHOTO oOMeHa (oOpa3oBaHHE
0CaJIKa, BbIIEJICHUE ra3a, 00pa3oBaHUE BObI); OINBITOB, WILTIOCTPUPYIOIINX TPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pEAKIM (TrOpeHue, peakluuu pasyIoKeHHUs,
COCIMHEHHS); PACIO3HABAHNE HEOPIAHMYECKUX BEIIECTB C IMOMOIIBK KAaYECTBEHHBIX
pEeaklMii Ha HOHBI; pELIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtannbl U uX coeiuHeHUS

OOmast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (U3MUECKHe CBOWCTBA MPOCTHIX
BEIIIECTB — TAJIOTCHOB. XUMHYECKUE CBOMCTBA HA IIPUMEPE XJIopa (B3aMMOICHCTBHE C
MeTaJJIlaMH, HeMeTaJllaMU — BOZAOPOJOM U KUCIIOPOJIOM, wesiouamu). XI0poBOAOPO/I.
ConsiHast KHCIIOTa, XUMHUECKHUE CBOMCTBA, N0 YeHue, IPUMEHEHHE. /leticmaue xiopa
U X7I0p08000PO0OA HA OPeaHU3M Yelloseka. BaxHeulme XJIOpUIbpl U UX HaXO0XKJIEHUE B
IpUPOJIE.

OOmast xapaktepucThka 37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHUCJIOPOJIa U CePbl. XapaKTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crtpoenne u (pU3MUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa U CEPHI.
AmtoTpornHbie MOAM(PUKAIIMKA KUCIOPOJa W cepbl. XUMHUYECKHE CBOMCTBA CEPBI
(B3aMMOJIEHCTBUE C HeMmemanlamu — BOJOPOJAOM U KHCJIOPOJOM, MeETajlIlaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kucaomamu). CepoBOAOPOJI: CTPOEHUE,
bu3NYecKue U XUMHYECKUE CBOMCTBA (KUCIOTHBIC M BOCCTAHOBUTEIHHBIE CBOICTBA).
Oxcuapl cepbl Kak TPEACTABUTENIM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa:
(duznyeckue W xuMuuyeckue cpoiicTBa (oOmue u cnenuduyeckue). Conu cepHOM
KHCJIOTBI, KQUeCTBECHHAs peaknus Ha cyiabdar-uoH. CepHucTas KUciIoTa. Xumuyeckue
peaxkyuu, nexcauwjue 8 0CHO8e NPOMBIUUIEHHO20 CHOC00a NONYYEHUSl CEPHOL KUCTIOMbL.
Haxoxnenue cepbl U €€ coequHEHNM B Iipupoie. [Ipumenenure cepol U €€ COeTMHEHU I
B OBITY M B TNPOMBINUICHHOCTH. Xumuueckoe 3acps3Henue OKpycarowell cpeobl
COCOUHEHUSIMU Cepbl (KUCTOMHblIE 00MCOU, 3acps3HeHue 6030yXa U B000EMOS),
Cnocobbl e20 npedomsepaueHUs.



OOmast xapakTepucTuka 37aeMeHTOB VA-rpymmbl. OcOoOEHHOCTH CTPOEHUs
aToMoB a3ota u pochopa, xapakTepHbIC CTETICHU OKUCIICHUS.

A3oT, pacmpocTpaHeHUE B TMpupoje, (U3MYecKne U XUMHUYECKHE CBOMCTBA
(B3auMoIelicTBHE C MeTaJJIlaMH M HEMETaUlaMU - KHCIOPOJOM M BOJOPOJIOM).
KpyroBopor azora B mpupome. AMMmuak: (U3MYECKHE W XUMHUYECKHE CBOWCTBA
(oKHCcIIeHNe, OCHOBHBIE CBOWCTBAa BOJHOTO PAcTBOpPA), HOJAyYeHue W TPUMEHEHHE.
Conmu amMMOHHUA: COCTaB, (PU3MYECKHE W XUMHUYECKHE CBOKHCTBa (pa3joKeHHE,
B3aMMOJICHCTBHE CO MIEIOYaMH), MpUMEeHEeHHe. KauecTBeHHass peakiusi Ha HOHBI
aMMOHHA. A30THasi KHcoTa, €€ (U3MUecKue M XUMHYECKHE CBOWCTBa (oOIme u
cnenuduueckue), nonyyenue. Hutpatel (paznoxkenue). A30THUCTas KHUCIOTA.
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yT0OpEHHIA.
Xumuueckoe 3aepsa3HeHue OKpyxcarowell cpedvl COeOUHeHUAMU a30ma (KUCIomHbie
0021c0U, 3azpsi3Henue 8030YXd, NOUBbL U B0O0EMOB).

dochop, arromponnvie moougurayuu gocgopa, GU3NIECKNe U XUMHUICCKUE
CBOMCTBa (B3aMMOJECHCTBHE C MeETaUlaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHbIMU
azomuou u cepuou kucromamu). Oxcun dochopa (V), oprodocdopnas kucnora:
dbu3MYecKue M XUMUYECKHE CBOWCTBA, nonyyeHue. Ilonamue o MunepanbHvix
yoooperusax: nHumpamul u pocghamsi. Ilousmue o komniekchvix yoooperusx. O0mas
XapakTepucTtuka neMeHToB [VA-rpynnsl. OcoOeHHOCTU CTPOSHHSI aTOMOB YIJiepoja
U KpeMHUsl. BaleHTHOCTh M XapakTepHbIe CTENICHU OKHUCIEHHUS aTOMOB yriepoja U
KpeMHus. Pactipoctpanenue yriepo/ia B Ipupo/jie, XapaKTepHbIE CTETIEHU OKUCIICHHUS.

VYrnepoa, amtorponubie Moaudukanuu (rpadur, anmaz), dusuyeckue u
XAMHYECKAE CBOWCTBA TMPOCTHIX BEIHIECTB (B3aUMOJEHCTBHE C METaJUIAMH,
HEMETAIJIAMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU KUciomamu). AIcopOIus.
KpyroBoport yriepona B npupojie. Okcuabl yriaepoa, ux Gu3n4ecKrue 1 XUMHYECKHUe
CBOWCTBA, IIOJYyYECHHE W IIPUMEHEHUE, JCHWCTBUE HA OpPraHW3M YeJIOBEKa.
IKonocuueckue npodremvl, CcsA3auHvle ¢ okcuoom yeanepooa(lV), eunomesa
27100aNbHO20 NOMeENIeHUs KIUMAMa, napHuKossli 3¢gexm. YToabHas KUCIOTa U €€
CONM, MX (U3MYECKHE U XUMHUYECKHE CBOWCTBA, noOIy4YeHue u npumeHeHue.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEUITMHE, TPOMBIIIIEHHOCTH B CEIbCKOM XO035HCTBE.

OO1ue npencrabieHuss 00 0COOEHHOCTSAX COCTaBa M CTPOEHUSI OPTraHMYECKUX
COEIMHEHMI yTiepoJia (Ha mpuMepe MeTaHa, dTUJICHA, 9TaHOJa, YKCYCHOW KUCIIOTHI.
Ux cocmas u xumuueckoe cmpoenue. Knaccuguxayus opeanuueckux eewjecms.
[TonsiTue 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OeiKax, yrieBojgax — U UX
pOJHN B )KU3HH ueoBeKa. MamepuanvHoe eOUHCMB0 OP2aHUYeCcKUX U HeOpeaHU4eCKUx
COeOUHeHU.

Kpemnuii, ero Qusnueckue W XUMHUYECKHME CBOMCTBAa (Ha MpUMEpE
B3aMMOJICHCTBHSL C MeTa/UIaMH W HEMEeTalUlaMH), HoJyYeHue U TPUMEHEHHE.
Coeodunenus kpemuusi 8 npupooe. Obwue npeocmasieHus 06 oxcuoe kpemuus(lV) u
KpemHuesot kuciome. Cunuxamoi, puzuieckue u XumuyecKkue c8ocmea, noaydenue u
npumeHenue 6 ObIMY, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU, INeKMPOHHOU,



cmpoumenvHou u 0p.). Basicnetiwue cmpoumenvHvle Mamepuaivl. KepamuKkd, CmeKio,
yemenm, OemoH, oicenezobemon. Ilpobnemvr  Oe3onacnoco  UCNONIBL30BAHUS
CMPOUMeNbHbIX MaAmepuanos 8 N0GCEOHEGHOU HCUIHU.

XUMHUYECKUN SKCIEPUMEHT: M3yuyeHHE OO0pa3lloB HEOPraHWYECKUX BEIECTB,
CBOWCTB COJISTHOM KHCJOTBI; IPOBEACHNE KAYECTBEHHBIX PEAKIINI HA XJIOPUI-UOHBI U
HAOJIIOICHUE TPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpa)kalomue (QU3nueckue u
XUMUYECKUE CBOMCTBA TajOr€HOB M UX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); O3HAKOMJIEHHE C oOpasllaMu XJOPUIOB (rajoreHu0B);
O3HAaKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeAUHEHUAMH (BO3MOKHO HCIOJb30BaHUE
BUJICOMATEpPHUANIOB); HAOIIOJeHUE Mpoliecca OOYTIUBaHUS caxapa IOJ JeWCTBUEM
KOHUECHTPUPOBAHHOM  CEPHOM  KHCIOTBI, HW3Yy4YEHUE XUMHYECKUX  CBOMCTB
pa30aBJIeHHONW CEPHOM KMCIOTHI, MPOBEJCHUE KaUYeCTBEHHOM peakiuu Ha cyibdar-
MOH U HaONo/eHWe Tpu3HaKa e€ MPOTEKaHUs; O3HAKOMJICHHE C (DU3MUYECKUMU
cBOiicTBaMH a30Ta, Qocdopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BHJICOMATEPHUAIOB), o0Opa3liaMu a30THBIX U (POChOPHBIX YA0OpEHUH; MOJyYEHUE
aMMMaKa U U3YYEHHE €ro CBOMCTB; MPOBEJACHUE KAUYECTBEHHBIX pPEaKIMil Ha HUOH
aMMoOHus U (ocdaT-uOH M M3yYeHUE MPU3HAKOB UX MPOTEKAHUS, B3aHUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAJIOB); HW3YyYEHUE MOJEIEH KpPHUCTAUIMYECKHX PEHIETOK —anmasa,
rpadguTa; O3HAKOMJIEHHE C TMPOIECCOM aJcOpOIMKU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTra3a; MOJIYyUYEHHUE YIIIEKUCIIOro ra3a
U W3y4Y€HHE €ro CBOMCTB; MPOBEJCHHE KAYECTBEHHBIX pEaKIMi Ha kapOoHAT- |
CUJIMKAT-UOHBI U U3yUYCHUE MPU3HAKOB UX MPOTEKAHU; 03HAKOMIICHHUE C TTPOAYKIUEH
CUJIMKATHON MPOMBIIIJIEHHOCTH, PEUIEHHE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«BaxxHenIe HeMETAIUTbl U UX COCTUHECHUSD.

MeTasuibl 4 UX COCAMHEHUS

OO6mras xapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
UX [oyiokeHuss B llepuoamyeckord  cUCTEME€  XUMHYECKUX  DJIEMEHTOB
. . MenaeneeBa u cTpoeHus atomoB. CTpoeHue MeTauioB. MeTtainnueckas CBA3b
M METaJuIM4yecKass KpUCTAIMYecKas pemeTka. DIJIEKTPOXUMUYECKUU  psif
HAINpSDKCHUW  MeTaUIOB. @PU3MYECKHWE ¢ XHMHUYECKHE CBOWCTBA METAJUJIOB
(B3aMMOIeICTBHUE C KUCIOPOAOM, BOJIOU, KUCIOTaMu). Obwue cnocobwvl noayueHus
memannog. Ilonamue o Koppo3uu Memainios, OCHO8Hble CNOCOObI 3auumsbl UX Om
kopposuu. Cniasvl (cmanw, 4yeyH, OPATIOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY
U NPOMBIUTEHHOCMU.

[Ilenounsie MeTaibl: nojoxeHue B Ileproanmdeckoil cucTteMe XMMHYECKUX
anemenToB J[. WM. MengeneeBa; crpoeHue aromoB. Haxoxxnenue B mnpupoje.
dusznveckue U XMMHYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kaius). OKCuabl U
TUJIPOKCUABI HATPUA U Kanus. [I[puMeHeHne MeT0UHbIX METAIUIOB U UX COCTUHEHUN.

[IlenoyHO3EeMENBHBIE  META/UIBI  MArHUM W KaJIBLUMH:  TOJIOKCHUE
B [leproanueckoii cucreMe xuMudeckux semMeHToB /. 1. Menaeneesa; ctpoeHue ux



aTOMOB; HaxOXXJeHHue B mpupoje. Ousndyeckne U XMMHUYECKUE CBOWCTBA MAarHus W
Kanblus. Baxueiive coeMHEHUsT Kanblus (OKCU, TUAPOKCHU, colin). /Kécmrxocmb
800bL U CNOCOOBI €€ YCMPAaHeHUs.

AmomMuHui: Tionokenue B Ilepronnueckoil cucreMe XMMUYECKUX JIEMEHTOB
JI. 1. MenneneeBa; CTpOCHHE aToMa; HaxoxiacHue B mpupoae. dusnueckue u
XUMHUYECKHEe CBONCTBA aatoMUHUA. AMQOTEpHBIC CBOWCTBA OKCHAA M THAPOKCHIA
AITFOMUHUSL.

Kene3o: monoxxkenne B Ileprognueckoil cuUCTeME XHUMHUYECKHX JJIEMEHTOB
JI. 1. MenneneeBa; CTpOCHHE aToMa; HaxXOXJIeHHE B Tmpupoaec. Duzndeckue Hu
XUMHUYECKHE CBOMCTBA KeJe3a (B3auMOICHCTBHIE C METAJIIaMH, KUCIIOTAaMH U COJISIMU ).
Oxkcupapl, rugpokcuabl u comu kene3a(ll) u xemesza(Ill): cocraB, cBoiicTBa u
noJyyenue.

XUMHYECKHUI IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMu METAJUIOB U CILJIaBOB,
uX (QuU3MYeCKMMH CBOWCTBAMH; W3yYCHHE PE3YJbTaTOB KOPPO3HH METaIOB
(BO3MOXKHO HCIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS
OKCHJa KaJIbIIUS ¥ HATPHS C BOAOW (BO3MOYKHO HCIIOIH30BAHHUE BUICOMATEPHATIOR);
MCCJIC/IOBAHUE CBOMCTB KECTKOM BOBI; MPOIECCAa TOPEHUSl *kKejle3a B KUCIOPOJe
(BO3MOKHO ~ HWCIIOJIb30BAaHWE  BUJIEOMATEPHUANIOB);  NPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI (MarHus, KaJbIIHs, aJFOMUHMS, ITMHKA, skene3a(ll) u
xenesa(lll), menu(Il)); HaGaroneHNE U OMMCAHUE TTPOIIECCOB OKPAIIMBAaHMS IJIAMEHHU
MOHAMU HATpUA, Kalusi U KajbIus (BO3MOXKHO HCIOJIb30BaHUE BHUJICOMATEPUATIOB);
uccienoBanre aMmGOTEPHBIX CBOMCTB THMAPOKCHA ATIOMUHUS U TUIPOKCUAA ITUHKA;
pEIICHNEe SKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «BakHehmme MeTaibl W HX
COCTMHCHHUS.

Xumusn u okpyscarwuian cpeoa

Hoesvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 6 noéceoHesHoll
orcuznu  uenogexa. Xumus u 30opoeve. bezonacnoe ucnonvzosanue eewjecmé u
Xumuyeckux peaxkyuii 6 oOwvimy. Ilepsas nomowp npu XUMUHECKUX O0HCO2AX
u ompasnenusix. OCHOB8bl IKOI02UYECKOU epamomuocmu. Xumuueckoe 3azpsi3Henue
oKpyocaoweli cpedvl (npedenvhas donycmumas koHyenmpayus eewecms — I1J[K).
Ponv xumuu 6 pewteruu sxon0cuveckux npooiem.

Ilpupoonvie ucmounuxu yeneeo0opooos (y2oivb, NpupooHvlil 2d3, Hegdmuv),
NPOOYKMbL UX NepepabomKu, ux poib 8 6bimy u NPOMbIULEHHOCTIU.

Xumuueckuil SKCnepumMeHm: usyuerue 0opazyo8 Mamepuaios (Cmexio, Cnideol
MEMAN08, NOAUMEPHbIE MAMEPUATBL).

MexknpeaMeTHble CBA3H

Peanmuszanpss MeXNpeaMETHBIX CBSI3€M IPU HM3YYEHUM XUMHM B 9 Kiacce
OCYUIECTBJISIETCSL Uepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK U NOHATHUM, ABJISIOIIUXCSA CUCTEMHBIMU IS OTAEJIBHBIX [PEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKIIA.



OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: HAydHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHaJW3, CHHTE3, KIACCU(PUKAIUSA, TEPHOANIHOCTh, HAOJIIOJICHUE,
OKCIIEPUMEHT, MOJICIIUPOBAaHNE, U3MEPEHHE, MOJICITb, SIBIICHUE, TAPHUKOBBIN 3 (deKT,
TEXHOJIOT S, MaTePHAIIBI.

dwusuka: Matepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOTIHI,
PaIMOaKTUBHOCTbH, MOJIEKYJIA, SJICKTPUUSCKUIA 3apsiI, POBOIHUKH, TIOTYITPOBOIHHKH,
IVDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJNO, OO0BEM, arperatHoe COCTOSTHHE
BEIIECTBa, Ta3, pPacTBOP, PaCTBOPUMOCTh, KPHUCTAJUIMYECKAs PEIIETKA, CIIIaBBI,
buznUecKre BETNINHBI, SUHHUIIB U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUTAHETHI,
3BE361, CoHILE.

buonorust: ¢orocwHTe3, aBIXaHWE, OWocdepa, IKOCHCTEMa, MHHEpATbHBIC
yIOOpEHUs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATEIIbHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaATBI, TOPHBIE TOPOJIBI, TTOJIE3HBIE
HCKOIIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

BoinosiHeHHe MPAKTHYECKUX PadoT

[Ipn mnpoBefeHUU MPAKTHUECKOW pPaOOThI KaXKIbI €€ 3Taml BBITOJIHICTCS
oOyuarorumucst ¢ 3[IP BMecte ¢ yuurtenem U moj ero pykoBoicTBoM. Ha mocke
00s3aTEIbHO BBIBEIIMBAIOTCS MpaBUjIa TEXHUKU OE€30MacHOCTH, COOTBETCTBYIOIIWE
JAHHOMY BHJY paOOThI, JaeTcsl MpaBHJIbHAS 3amuch (GOPMYNT M yKa3bIBaeTCs IIEIb
npoBeneHuss pabotel. [lpy  HEOOXOAMMOCTH JaeTCsi BU3YAIbHBIA  aJITOPUTM
BBITIOJIHEHUSI 33J1aHUS. ITO CIIOCOOCTBYET OCO3HAHUIO 00YYAIOIUMUCS BBITIOHAEMbBIX
JNEUCTBUN U TTOJTYYEHHOTO Pe3yJIbTaTa.

I[IpyMepHBbIEe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI 10 XUMUM

Jlns opraHuzanuy TPOBEPKH, ydeTa U KOHTPOJS 3HAHUN OOydarolmuxcs IO
peaMeTy NPEeayCMOTPEHbl KOHTPOJIbHBIE PabOThl, CaAMOCTOSTENIbHbIE PaOOTHI,
3a4eThl, MpaKTUYECKHe paboThl, TecTupoBaHue. OJHUM U3 METOJAOB KOHTPOJIS
pe3ynbTaToB oOydenusi oOydaronuxcst ¢ 3[IP siBiseTcs MeTo MONMMBapUATUBHOTO
AKCIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMU OTBETaMHU. Ero OTIMYUTEIbHBIMU
yepTaMu SIBJIAIOTCS ONEPATUBHOCTb, BBICOKASI CTENEHb WHIWBUAYaIW3allMd 3HAHUMH,
CPaBHUTEIHHO MaJIbI€ 3aTPaThl BDEMEHHU U TPYyAa Ha MTPOBEPKY OTBETOB O0YHAIOIITUXCSI.

st o6yuaromuxcs ¢ 31IP Bo3MoxkHO n3MeHeHue GOpMYITUPOBKHU 3aJaHU Ha
«TIOIIATOBYIOY, aJanTalys MpearaeMoro o0y4armnemMycst TECTOBOro (KOHTPOIBHO-
OIICHOYHOTO) MaTrepuajia: HCIOJb30BAHWE YCTHBIX U TMHCHbMEHHBIX HHCTPYKIIHM,
YIPOIIEHUE JJIMHHBIX CIOXKHBIX (POPMYITUPOBOK MHCTPYKIIMIA, PEIICHUE C OMOPOM Ha
aNropuT™, 00pasell, UCIOJIb30BAHKUE CIIPABOYHON UHPOPMALIUU.

I[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA



B nenom pesynbratel ocBoeHus oOyuaromumucs ¢ 3I1P ydyeOHoro mpenmera
«XUMHS» AOJKHBI COBMAJaTh C pe3ylbTaTaMy MPUMEpPHON pabodeil MmporpaMmbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HaUMMBIMU SBIISIOTCSL:

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHBALMS K 00YUEHHIO U LIEJICHAIIPaBICHHON 1103HABATEIbHOMN 1EATEIbHOCTH;

YCTaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOIIOACHUNA 3a XMMHYECKUMU
DKCIIEPUMEHTAMUY;

OpUEHTALMS Ha MpaBUiIa WHAUBUAYAIBHOIO M KOJUIEKTMBHOIO O€3011aCHOTrO
MOBEJEHUS NIPU B3aUMOJEHCTBUN C XUMUYECKMMU BEILIECTBAMU U COEAUHEHUSIMU;

paKTHYECKOe U3ydyeHue nmpodeccuii 1 Tpyaa pa3IuyHoOro poja, B TOM YKCIe Ha
OCHOBE IPUMEHEHUs HU3y4aeMOro MpEeAMETHOrO 3HaHus (Hampumep, Ja0OpaHT
XHMHYECKOTO aHAIN3a);

YBaXXEHUE K TPYy U pe3yibTaTaM TPYAOBOU J€ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IOCTPOCHHIO JNAIBHENIIEN WHAUBHALYAIbHON
TPAaeKTOpUH O0Opa30BaHUsl HA OCHOBE OPHEHTHPOBKM B MHUpE Mpodeccuil Hu
npo(hecCHOHANBHBIX MPEANOYTECHUH, YBAXKUTEILHOTO OTHOLIEHUS K TPYLY;

OCO3HAaHUE CBOETO MOBEJIEHUS C TOYKU 3PEHHUSI OMACHOCTU WM 0€30IacHOCTH
U1 ce0s WK J1s1 OKPY KAIOIINX;

OCHOBBI KOJIOTMYECKOU KYJIBTYpPbl, COOTBETCTBYIOILLEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUIEHUS, IPUOOPETEHUE OTIBITAa SKOJIOTMUECKH OPUEHTUPOBAHHON
IIPAKTUYECKOM JEATEIBHOCTH B )KU3HEHHBIX CUTYaLIHSX;

OCO3HAHHWE TOCIEACTBUNA W HENPUATHE BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOTOJIsl, HAapKOTHKOB, KypeHHUs) U HHBIX (opMm Bpena s (U3UYECKOTO U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHU B )KU3HEHHOM CUTyalluu HAa OCHOBE MEpEHOCa MOJyUYEHHbIX
B XoAe OOy4YeHUsI 3HAaHUM B AaKTyalbHYI0 CHUTYyalMIO, BOCIOJHATH Je(pUIMT
uH(popmanuu;

TOTOBHOCTh OTOMpPATh U MCIOJIb30BaTh HYKHYIO HH(POPMAIIMIO B COOTBETCTBUU
C KOHTEKCTOM KU3HEHHON CUTYaLlHH.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ognadenue ynugepcaipHolmu yUeOHbIMU NO3ZHAGAMEIbHBIMU OCUCHEUAMU:

BBISIBJIATH IPUYMHBI U CJIEICTBHS POCTBIX XUMUYECKUX SIBICHMIA;

OCYILECTBIISITh CpPaBHEHHME, KIACCU(UKALMIO XUMHUYECKUX BEIIECTB IO
3aJIaHHBIM OCHOBAHMSIM U KPUTEPUSIM JIJIsl YKa3aHHBIX JIOTHUECKUX ONEpALIHii;

CTPOUTH JIOTHYECKOE CYXXJIEHHME TIOClie MPeIBapUTENbHOTO  aHallu3a,
BKJIFOYAIONIEE YCTAHOBJICHUE IPUUMHHO-CIIE/ICTBEHHBIX CBSI3EH;

BBISIBIIATh J€UUUTHI MH(POPMALIUM, AAHHBIX, HEOOXOIUMBIX ISl PELICHUS
MOCTaBJICHHOM 3aJa4M;

npeo0pa3oBbIBaTh MH(POPMAIMIO U3 OJHOTO BUIA B APYToM (TabiauIly B TEKCT U

p.);



CO3/aBaTh, MPUMEHATH U MPE0OPA30BHIBATH 3HAKU W CHMBOJIBI, MOJICITA M CXEMBI
JUTSI pelieHus1 y9eOHBIX U TT03HABATEIBHBIX 33/1a4 C TIOMOIIBIO MEe1arora;

C TOMOIIBIO TMeJarora MPOBOJUTh XUMHYECKUUA ONBIT, HECIOXKHbBIN
AKCIEPUMEHT, JUISl YCTAaHOBJIECHUS OCOOCHHOCTEH OOBEKTa M3YyYCHHS, MPUUYUHHO-
CJICZICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 0OBEKTOB MEXK]1y COOOM;

C MOMOIIBIO Teaarora Wih CaMOCTOSITENbHO (OpPMYJIHpPOBATh OOOOIICHHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEACHHOTO HAOJIIOICHHMS, OTIBITA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKHUX IIPOIIECCOB U UX
MIOCJIC/ICTBUS;

UCKATh WIA OTOMPATh MH(POPMAIUIO WM aHHBIE W3 MCTOYHUKOB C YUCTOM
MIPEIOKCHHON yIeOHOM 3aa4M U 33/ TaHHBIX KPUTCPUCB.

Osnaoenue YHUBEPCATbHLIMU yueOHbIMU KOMMYHUKAMUBHBIMU
delicmeuamu:

OpraHU30BBIBATh YU€OHOE B3aUMOJICUCTBUE B TPYIIIE (OMPEIETATh OOIIKE LIENH,
pacrpenensiTh poJid, TOroBapUBaATHCS APYT C IPYTOM U T. I.).

C TIOMOIIIBIO TIEJIarora Uik CaMOCTOSITEIbHO COCTaBIISATh YCTHBIE U TMChbMEHHBIE
TEKCThI C HUCMOJIb30BAHUEM WJUIIOCTPATUBHBIX MATEPHAIIOB JJIA BBICTYIUICHUS MEPE]
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHHYECTBO M COBMECTHYIO JEATEIBLHOCTH C
YUUTENIEM U CBEPCTHUKAMU; pab0OTaTh UHIUBUIYAIBHO U B TPYIIE: HAXOJUThH 0011Iee
pelieHre U paspeniaTh KOH(QIMKTHI Ha OCHOBE COTJIACOBAHUS TMO3MIMN U ydeTa
UHTEpECOB; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAaWBATh CBO€ MHEHUE;

OIICHMBATh KAY€CTBO CBOETO BKJIAJa B OOIIUI MPOAYKT, IPUHUMATh U Pa3/IeNaTh
OTBETCTBEHHOCTh M TIPOSIBJIATH TOTOBHOCTh K TMPEIOCTABICHUIO OTYETa TEpe]]
IPYIIION.

Osnadenue yHUGepCAIbHBIMU YUEOHBIMU PECYIAMUGHBIMU OCUCHBUAMU:

oOHapyxuBaTh U (OPMYJIHpPOBaTh yuyeOHYIO MpPOOJIEMy, ONPEAETATh IEJb
y4eOHOM eI TEeNbHOCTH;

BJIAJIETh OCHOBaMHU CaMOKOHTPOJII, CAMOOLIEHKH, MPUHITHS PEUICHUA U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM U MTO3HABATEIILHON JCSATEIHHOCTH;

COOTHOCUTH CBOM ACHCTBHS C IUIAHUPYEMBIMH pE3yJibTaTaMU, OCYIIECTBISAThH
KOHTPOJIb CBOEH NESITEIbHOCTU B MPOLIECCE TOCTUKEHUS PE3YyJbTaTa, OMPEAeIsTh
CrocoObl  JIEHCTBUI B paMKax MPEIJIOKEHHBIX YCIOBMM U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYAIUEH;

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMU U MIPEAJIarath IJIaH €€ U3MEHEHUS;

NPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUHU y4eOHOM
3a/1a4u;

MOHWMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOYEMBIN pe3ysbTaT
NEATEIbHOCTU, ONMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTKLCSA K APYroMYy YeJOBEKY, €r0 MHEHHUIO.



INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMETHBIX pE3yNbTaTOB IO OCBOCHUIO 00s3aTEIBHOTO
COJIepKaHusl, yCTAaHOBJICHHOTO JaHHOW MPUMEPHOI paboueil MporpaMMoi, BBIIEISIOT:
Hay4yHbI€ 3HAHUS, YMEHMsSI M CIOCOObI NEHCTBUM, crenu@uueckue sl y4eOHOro
npeaMera «XUMHS», BUIBl JACSITEIBHOCTH [0 IIOJIYYEHUIO HOBOI'O 3HAHMS, €ro
MHTEpIpETaLNU, IPeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX
CUTYalMsIX:

o MPEACTABICHHE O 3aKOHOMEPHOCTAX M IO3HABAEMOCTHU
ABJIICHUA TPUPOJbI, TOHMMAaHUE OOBEKTUBHOM 3HAYUMOCTH OCHOB
XUMHYECKOM HayKd Kak o0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMUS,
KOMITOHEHTA OOIIEH KylIbTYphl M MPAKTHYECKON IESATEIbHOCTH YeJIOBEKa
B YCIOBHUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MECTa XUMHUH CPEIH
JIPYTUX €CTECTBEHHBIX HaYK;

o BJIAJCHUE  OCHOBAaMM  NOHATHMMHOIO  amnmapara H
CUMBOJIMYECKOTO  SI3pIKa XMMHUHM  JUISI  COCTaBJ€HHUS  (opMyll
HEOPraHWYECKUX BEUIECTB, YPABHEHUH XMMHUUECKHUX peakUuil (¢ onopoit
Ha aJITOPUTM Y4E€OHBIX ACHCTBMIA); BIaJCHHE OCHOBAMHU XHMHUYECKOMN
HoMmeHKJIaTypbl (IUPAC u TpuBHanpHO) 1 YMEHHE UCIIONIB30BATh €€ 11
penieHust yueOHO-TT03HABATEIbHBIX 33/1a4 ¢ IOMOUIBIO YYUTENS; YMEHUE
UCITIOJIb30BaTh MOJEIIN JJIs1 OOBSCHEHUSI CTPOEHUSI aTOMOB M MOJIEKYJI 1O
QITOPUTMY C OTIOPOM HA ONPEIETIECHUS;

o IIPEICTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHUE C
NOMOILBIO YUYUTENS NPUMEHATh CUCTEMY XHMHMYECKUX 3HAHUM UL
YCTAaHOBJICHHSI B3aWMOCBSI3€H MEXIY H3YYEHHBIM MaTepUajioM M IpU
[IOJIyYEHUU HOBBIX 3HAHUM, a TaK)Ke B MPOLECCE BBHITOJIHEHUS YUEOHBIX
3alaHduid W Tpu paboTe ¢ MCTOYHUKAMHU XUMHUYECKOW HH(opmaIuu,
KOTOpast BKJIKOYAET:

BOKHEHIINE XUMUYECKHE MOHATHS: XUMHUYECKHH AJIEMEHT, aTOM, MOJIEKYyJa,
BEILIECTBO, MPOCTOE U CJIOKHOE BEUIECTBO, OJHOPOAHAS W HEOJHOPOJIHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAsl M MOJIEKYJISIpHAsE MAacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM, OKCHJ, KUCJIOTA, OCHOBAaHHE, COJb (CpeaHsis),
XUMHUYECKash peaklus, pPEeaKUud COEAUHEHUS, PEaKUUHU Ppas3JIoKEHUs, peakluuu
3aMelleHHs], peakiui 0OMeHa, TeraoBoi A3 (PEKT peakuu, 3K30- U SHIAOTEPMUUECKHE
peaKkIMM, pacTBOP, MaccoBas JAOJSI XUMUYECKOIO JIEMEHTA B COEIMHEHUHU, MACCOBAs
JI0JIs1 U IPOLIEHTHAsI KOHIIEHTPaLKs BELIECTBA B pACTBOPE, SIAPO aTOMa, SJIEKTPUYECKHUMA
CJION aToma, aTOMHasi OpOUTallb, paJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCIICHMUS,
XUMHUYECKasl CBS3b, 3JIEKTPOOTPULATEIIBHOCTD, MTOJISIPHAS. U HEMOJISIPHAs KOBAJICHTHAs
CBSA3b, MOHHAsI CBSI3b, METAJUIMYECKAS CBSI3b, KPUCTAIUIMYECKAs] pelieTka (aToMmHas,
VWOHHAs, METAINIMYECKasi, MOJIEKYJsIpHasi), NOH, KaTHOH, AHWUOH, JJIEKTPOJUT U HE
AIIEKTPOJIUT, DBJCKTPOJIUTUYECKAs AUCCOLMAIIMS, pEakUud HMOHHOTO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH, OKHUCIUTEb M BOCCTAHOBHUTEID,
OKHCJIEHHUE U BOCCTAHOBJIEHHUE, AJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, 0OpaTUMBbIE U



HEOOpaTUMBIE PEAKITUU, CKOPOCTh XUMHUYECKON PEaKIuu, KaTaau3aTtop, MpeaeabHO
nonyctumas koHunentpauus (I1J1K), koppo3ust MeTannos, CriaBbl;

OCHOBOTOJIAraloIMe  3aKOHbl ~ XMUMHUHU: 3aKOH  COXPAaHEHUs  Macchl,
ITepuomnueckut 3akoH JI. 1. MenneneeBa, 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XHMHH: ATOMHO-MOJIEKYJISIPHASI TE€OPHS, TEOPHUS JIIEKTPOJIUTHUYECKON
IUCCOLMAIINY, & TAK)KE MPEACTABIICHHS O HAYYHBIX METOJAX MO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX METOAAX UCCIEAOBAHUS BEIIECTB U U3yUYCHUS
XUMHYECKUX PEAKLINN;

o MIPEACTABICHHE O IEPUOAUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB (paguyc aToma, 3JIEKTPOOTPHUIIATEIIBHOCTH),
NPOCTBIX U  CIIOXHBIX BEHIECTB OT TMOJIOKEHUS DJIEMEHTOB B
[lepnonnueckoit cucteme (B MajibIX IEPUOJAX U TNIABHBIX MOArPYyNNax) u
AJIEKTPOHHOTO CTPOCHHUSI aTOMa; YMEHUE OOBSICHITH CBS3b IOJOKCHUS
anemeHTa B [leproauyeckoil CUCTEME C YUCIOBBIMU XApaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XUMUYECKUX IJIEMEHTOB (COCTaB M 3apsij sapa, oo1iee
YHCJIO BJIEKTPOHOB), PACIPEICIICHUEM JJIEKTPOHOB 1O SHEPreTUUECKUM
YPOBHSIM aTOMOB II€PBBIX TpEX NEPUOAOB, Kaluid U KaJbIUs;
KJIacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTBI C OMOPOI Ha OINpeeICHHUS
busndeckoro cmpicia MUGPOBBIX TAHHBIX MEPUOANIECKON TaOIHIIBL;

o yMEHUE  KJIacCU(PUIIMPOBaTH XUMUUYECKHUE  DJIEMEHTHI,
HEOPTaHUYECKHUE BEUIECTBA U XUMUYECKHUE PEAKIIUK C OTIOPOIl HA CXEMBI;
ONPENIECNATh BAJICHTHOCTh U CTENICHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB,
BUJI XHMMHYECKOM CBSI3M M THUI KPUCTALIMYECKOM CTPYKTYphl B
COCIMHEHUAX, 3apsi HMOHA, XapakTep Cpeldbl B BOJHBIX PacTBOPAX
BEIIECTB (KHUCIIOT, OCHOBaHWIi), OKUCIUTEIb M BOCCTAHOBUTEIH IIO
QITOPUTMY yU€OHBIX JEHCTBUM;

o YMEHHUE XapaKTepHU30BaTh C OMOPOM Ha cxeMy (hU3UYecKue u
XUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB (KHUCIOPOJ, O30H, BOAOPOI,
rpadur, aiMmas, KpeMHUM, a30T, pocdop, cepa, Xjop, HATPUH, KaJIHil,
MarHui, KajJabllUM, aJIFOMHMHUM, JKEJI€30) M CIOXKHBIX BEIIECTB, B TOM
yuciae WX BOAHBIX pacTBOpoB (BOJa, aMMHAK, XJIOPOBOAOPOI,
CEPOBONOPOA, OKCHUABI M TuApokcuapl wmetamwioB [ -I1IA  rpynm,
amomunusi, menu (II), uunka, xeneza (II u III), okcuast yraepona (II u
IV), kpemuus (I1V), azora u ¢ocdopa (III u V), cepst (IV u VI),
CEepHHCTasl, CepHas, a30THCTas, a3oTHasi, (QocdopHas, yronpHas,
KPEMHHUEBAsl KHCJIOTa U MX COJIM); ONUCHIBaTh C OMOPOM Ha IUIaH U
KJIFOUYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U XapaKTEPU30BATh CBOMCTBA
BEIIECTB B 3aBUCUMOCTM OT UX COCTaBa M CTPOEHUSI TIOCIE
MpPEABAPUTEIBLHOIO aHAIN3a O], PYKOBOACTBOM I€/Iarora, MpuMEHEHUE
BEILIECTB B 3aBUCUMOCTH OT KX CBOMCTB, BO3MOXHOCTb IMPOTEKAHUS
XUMHUUYECKUX TIPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX, BIUSHUE BEIIECTB U



XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIIOBEKa M OKPYKAIOLIYIO
OPUPOAHYIO CPENY;

o YMEHHE COCTaBJIATh 10 0O0paslly, CXeMme, alrOpuTMy
y4eOHBIX AEHCTBUI MOJIEKYJISIPHbIC U HOHHBIE YPABHEHUS peakluil (B TOM
YHCJie PEaKIMii HIOHHOTO OOMEHA U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii), WUIIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3yYEHHBIX
KJ1accoB / TPYII HEOPTaHWYECKUX BEIICCTB, a TAK)XKE TOATBEPIKIAIOIIHNX
TeHETUYECKYIO B3aUMOCBS3b MKy HUMU;

o YMEHUE BBIYUCIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U
MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO JTOJIFO XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHHH, MAacCOBYIO JOJII0 BELIECTBA B PAacTBOpPE, KOJIUYECTBO
BELIECTBA M €ro Maccy, 00bEM razoB ¢ OMOpPOH Ha oOuiue GopMyJbl;
YMEHHE MPOBOJUTH PacyeThl IO YPAaBHEHUAM XUMHUYECKHX PEAKUUN U
HaxXOAUTh KOJMYECTBO BEUIECTBA, OOBEM U MacCy pEareHTOB WIH
IPOAYKTOB peaklu ¢ OIIOPO Ha 00pa3ell, aIrOpUTM yUeOHBIX JEHCTBHI;

o BJIAJICHUE OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHUSA
(maOmronieHue, HW3MEPEHHE, JKCIEPUMEHT, MOJACIMPOBAHUE) IIPH
W3YYCHUU BEIIECTB M XWMHUYECKUX SIBICHUH C OMOPOH Ha alrOpUTM
y4eOHBIX IEUCTBHI; yMEHHUE CPOPMYIIUPOBATH TPOOIEMY U NMPEAIOKUTH
NyTH €€ PEIICHUs C TMOMOLIBI0 IEeJarora; 3HaHue OCHOB Oe30IacHOi
paboThl C XWMHUYECKUMHU BEHIECTBAMH, XHWMHUYECKOW TOCYI0H U
71a00paTOPHBIM 000PYI0BAHUEM;

o HQJIWYUE [PaKTUYECKHMX HABBIKOB IUIAHUPOBAHUS U
OCYILIECTBICHUS  CIEAYIOIIMX XUMHUYECKHUX JKCHEPUMEHTOB O]
PYKOBOJCTBOM yuuTelsd C OOCyXJIE€HHEeM IuiaHa paOoThl WU
COCTaBJICHHEM TAOJIUIIBI:

M3Yy4YEHHE U onucaHue (U3NYECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMU;

OTBITHI, WIUTFOCTPUPYIOIIUE MPU3HAKU MPOTECKAHUS XUMHUYECKUX PEAKIIUN;
U3Yy4YEeHHUE CIIOCOOO0B pa3/ieNIeHUsl CMECel;

ITOJIyYEHHE KHUCIOPOJA U U3YUYEHHE €TO CBOMCTB;

MOJIyYEHHE BOJIOPOJIA U U3YUYEHHUE Er0 CBOWCTB;

MOJIyYEHHUE YIJIEKUCIIOTO ra3a U U3y4eHue ero CBOWCTB;

MOJy4EHUE AMMHAKA U U3YUYECHUE €r0 CBOUCTB;

IIPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOIO

BCIIICCTBA;

HCCICAOBAHUC MW OIIMCAaHHC CBOMCTB HCOPIraHNMYCCKHUX BCHICCTB PaA3JIMYHBIX

KJIaCCOB;

NPUMEHEHUE MHIUKATOPOB (JakMyca, MeTUiIopaHxa u (eHondTanenHa) s
OTIpeJIeJIeHHUs XapaKTepa cpelibl B pacTBOpaxX KHUCIOT U LIeNIoueii;

U3yYCHHE B3aMMOACHCTBHSI KHCIOT C MeETaUIaMH, OKCHIAMH METalJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;



MOJIyY€HHE HEPACTBOPUMBIX OCHOBaHMI;

BBITECHEHUE OJIHOIO METaJlIa JPYTrUM U3 PacTBOPA COJIH;

uccienoBaHre aM(pOTEPHBIX CBOMCTB TMAPOKCUIOB aTIOMUHUS U IIMHKA,

pElIeHHE SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «OCHOBHBIE —KIIACCHhI
HEOPIaHUYECKUX COETMHEHUNY;

pelIeHHe SKCHEPUMEHTAIBHBIX 3a7ad MO0 TeMe «DJIEKTPOJIUTHYECKAS
JTUCCOLUALINS;

pelIeHne YKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHellue HeMeTaulbl U uX
COECTUHEHUS;

pElIeHHE 3KCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BakHellnue MeTamubl U HX
COEIMHEHHUS;

XUMHUYECKHE SKCIIEPUMEHTHI, WUIIOCTPUPYIOIIME TMpPHU3HAKKM MPOTEKaHUs
peaKImii HOHHOTO OOMEHA;

KAUECTBEHHbIE PEAKIIMM Ha NPHUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HOHBI:
xJjopua-, Opomua-, woaua-, cyibdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHUSI, MarHUsl, KaJbIHs, allFOMUAHUSA, Kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHHME TMPEACTABISATh pE3yJbTaThl OSKCIepuMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpauKOB U TaOJIUI] U BBISBIIATH SMIIMPUUECKHE 3aKOHOMEPHOCTH;

° BIIQJICHUE TMpaBwiaMu  0€30MacHOro  OOpallleHHs ¢
BEILIECTBAMH, HCHOJIb3YEMbIMU B TIOBCEIHEBHOM JKM3HH, a TaKxKe
IpaBUJIaMH TOBEACHHS B LENSIX COEPEXEHUS 30POBbI U OKPYKAIOIIEH
NPUPOAHON Cpenbl; MOHMMaHWE Bpena (OMacHOCTH) BO3JACUCTBUS Ha
JKUBBIE OpraHU3Mbl OIPEACICHHBIX BEIIECTB, a TaKXKe CIoco00B
YMEHBIIICHHUS ¥ IPEOTBPAIIICHHS UX BPEIHOTO BO3/ICHCTBUS; TOHUMaHHUE
3HAYEHUA KUPOB, OEJIKOB, YIJIEBOIOB JIsl OPraHU3Ma YeJIOBEKa;

o BJIaJICHUE OCHOBaMU XUMHUYECKON IPaMOTHOCTH,
BKJIIFOYAIOLIEH yMEHHE MPaBUIIbHO UCTIOIb30BaTh M3YUEHHBIE BEILIECTBA U
MaTepuabl (B TOM YUCIIe, MUHEpaIbHbIE YI0OPEHUS, METAIUIBI U CILIABBI,
OPOAYKTHI IEpepabOTKU MPUPOJAHBIX HCTOUHUKOB YIII€BOIOPOAOB (YT,
OpUPOAHOrO ra3za, HedTH) B OBITY, CEIbCKOM XO3SICTBE, Ha

IIPOU3BOJICTBE;  yMEHUE  IPUBOAUTH  IPUMEPBl  MNPABUIBHOIO
VCIIOJIb30BaHUs N3yUYECHHBIX BEIIECTB U MAaTEPUAJIOB;
o YMEHHE  YCTAaHABIMBATh  CBA3U  MEXKAY  PEajbHO

HAOMIOJaeMbIMU ~ XMMUYECKUMH  SIBICHUSIMH U IIpOLEeccaMy,
OPOUCXOASIIMMA B MakKpo- U MHUKPOMHpE, OOBSICHITH NPUYHUHBI
MHOT000pa3usl BEIECTB; YMEHNE HHTETPUPOBATh XUMHUUECKHE 3HAHUS CO
3HAHUSMU APYTUX Y4eOHBIX PEIMETOB C MOMOIIBIO MEAarora;

o peCTaBICHUE 0 chepax npodeccuoHabHON
NEeSATEIbHOCTH, CBSI3AHHBIX C XMMHEH U COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JIOCTH)KEHHUSIX XMMHUYECKOM HAyKH; HAJMYUE OIbITa
paboThI ¢ pa3NIMYHBIMU UCTOYHUKAMU MH(GOPMAIUH 110 XUMUHU (HAy4YHO-



NOMyJIsipHas JIMTepaTypa, CI0BapH, CIPaBOYHUKH, HTHTEPHET-PECYPCHI) C
OTMOpPOH Ha AJITOPUTM: YMEHHE OOBEKTUBHO OLICHUBATh MH(DOPMALHMIO O
BEILIECTBAX, UX MPEBPAILICHUAX U IPAKTUYECKOM IIPUMEHEHHH.

TpeGoBaHus Kk MpeAMETHHIM pPe3yJIbTATAM OCBOEHHUS] Y4eOHOI0 MpeaMeTa
«XuMusD», pacnpeaeeHHbIE M0 roAaM 00yUYeHust

PesynpTaTel mo roaam GoOpMyIHpPYIOTCS MO TMPUHIUITY A00aBIEHUS HOBBIX
pPE3yNbTaTOB OT TOJa K IOy, y>K€ Ha3BaHHbIC B MPEABIAYIIUX TOJIaX MO3UIIUU, KaK
NPaBUJIO, JIOCJIOBHO HE MOBTOPSAIOTCS, HO YYMTHIBAIOTCS (PE3yibTaThl OYEPEIHOIO
roJia Mo yMOJYaHUIO BKJIIOUYAIOT PEe3yIbTaThl NPEAbIYIIHNX JIET).

8 KVIACC

pPAcCKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IIOHATHM: aTOM, MOJEKYJa,
XUMHYECKHHN JJIEMEHT, IIPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, CMECH (OAHOPOHAS U
HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKYyJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSApHAs Macca, MaccoBas JOJII XUMHYECKOTO
AJIEMEHTAa B COEJUHEHHM, MOJISIPHBIM O0BEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
2NEKMPOOMPUYAMETbHOCMbS,  CTENEHb  OKHMCIEHHS, XHMHYECKas  peaKius,
KJacCupUKalus peakUui: peakuuu COECOUHEHMs, PEaKlUU pa3joXKEeHUs, peaklUuu
3aMEIIEHUs, peakuuu OOMeHa, H5K30- U DSHJOTEPMHUYECKHE pEaKUUHu; mMenio8ol
agpgpexm peakyuu, IAPO aTOMA, HIEKTPOHHBIHN CIOM aTOMa, aTOMHAasi OpOUTAIIb, pPaIUyC
aToMa, XMMUYeCKas CBs3b, IOJSApHAs U HENOJIApHAs KOBAJECHTHAS CBA3b, MOHHAA
CBA3b, HMOH, KAaTHOH, AHWUOH, pacTBOP, MaccoBas J0Jds BenlecTBa (IPOLIEHTHAS
KOHLIEHTpaIus) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHX MOHATHHA (cM. 1. 1) H
IIPUMEHSTD OTU NOHATHSA NPU ONMCAHUM BELIECTB U UX MPEBPALLICHUM;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJMKY JJisi COCTaBieHHUs (OpMYJ BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUECKUX PEAKIIMI, 3JIEKTPOHHOIO OanaHca;

OTpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX;
CTETeHb OKUCIJICHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX C ONOPOM Ha ONpEIeIeHHUS,
B TOM YHUCIIE€ CTPYKTYpPUPOBAHHBIC, NMPUHAIIEKHOCTH BELIECTB K ONPEACIEHHOMY
KJIaCCy COEAMHEHUH 1Mo (GopMyJiaM; BUJI XUMUUECKON CBSI3U (KOBAJIEHTHAS U MOHHAS)
B HCOPTaHUYECKUX COCIUHECHUSX;

UMETh IPEJCTABICHUE O CUCTEME XUMUYECKUX 3HAHUH, YMETb C ITOMOLIBIO
YUUTENS NPUMEHATh CUCTEMY XUMHUUYECKUX 3HAHUM, JUIsl YCTAHOBJICHHUS B3aMMOCBSA3U
MEXKJy M3YYEHHBIM MATEPHAJIOM M IPU TNOJYYEHWH HOBBIX 3HAHUM, a TAKXKE IPHU
paboTe ¢ UCTOUHUKAMU XUMUYECKOU HHpopMaiu. OpUeHTUPOBATHCSA B MOHATUSIX U
ornepupoBaTh MMH Ha 0a30BOM YpOBHE, MPUMEHSTh MPU BBINOJHEHUU Y4EOHBIX
3aJlaHUid ¥ PEIIeHUH PAcUYETHBIX 3a/lay C OMOPOM Ha aJTOPUTM YYEOHBIX NEUCTBUI
M3y4YE€HHBIC 3aKOHBI U TEOPHUU: 3aKOH COXpaHeHus macchl, [lepuonnuecknii 3akon [[. 1.

2 351ech U asiee KypCUBOM 0003HAYAIOTCS IIAHUPYEMBbIE MIPEAMETHBIE PE3YJbTaThl, KOTOPhIE MOTYT OBITh
MTOTEHIMAJIBHO TOCTUTHYTHI oOydatormmMcs ¢ 3I1P, Ho He SBISAIOTCS 00s3aTeIbHBIMH.



MenneneeBa, 3aKOH NOCMOAHCMEA COCMABA, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJISIPHAS
Teopusi. COOTHOCUTH 0003HaueHuUs, KOTOpble nMetoTcs B Tadnuie «llepuoanueckas
cucreMa  xumuuecknx  anemeHtoB . 1. MeHngeneeBa» ¢ 4YHCIOBBIMH
XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XHUMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsf A/pa,
oOl1ee YMCIIo 3JIEKTPOHOB U pacIipe/iesIeHre UX MO AIEKTPOHHBIM CIOSM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTBHI; HEOPraHWYEeCKHWE BEIlEeCTBa;
XUMHUYECKUE peakinu (MO YUCIY U COCTaBY YYAaCTBYIOUIMX B PEAKIUU BEIIECTB, IO
TerI0BoMY 3D PEKTy, MO U3MEHEHHUIO CTETIEHH OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIAs ONMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHNA XUMUYECKUX MPEBPALIEHUH B PA3JIMYHBIX YCIOBUSX MOCIIE
MIPEABAPUTEILHOTO O0CYKIECHHUS C I1€1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0 U MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa MO (popMysie COEIUHEHMSI; MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOW PEaKIUU C
OIIOPOW Ha aJITOPUTM;

MPUMEHITh OCHOBHBIE OIEpPAllMM MBICIUTEIBbHON ACATEIbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMaTH3alus, KiacCUu(UKalvs, BbISIBICHHUE
MIPUYUHHO-CJIEACTBEHHBIX CBS3€M — ISl U3YUYEHHUS] CBOWMCTB BEIIECTB U XUMHYECKHUX
pEaKkiMii; €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAONIOAEHHE, H3MEpEHUE,
MOJICIIUPOBAHUE, DKCIEPUMEHT (peanbHulli U MbICIEeHHbI) TIOA PYKOBOACTBOM
IIe1arora;

CJIeIOBaTh MpPaBWJIAM IMOJIb30BAHUS XMMHUYECKOW MOCYI0N M 1ad0paTopHbIM
o0opyZ0BaHUEM, a TakKe IMpaBuiaaM OOpalleHHUsl C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMU T10 BBITIOJIHEHUIO JTA00PATOPHBIX XUMHUECKUX OMBITOB IO MOJIYYEHUIO
U COOMpaHUIO Tra3000pa3HBIX BEMIECTB (BOJOPOAA U KHUCJIOPOJ]A), MPUTOTOBIECHUIO
PacTBOPOB C OIPEICIEHHON MAaCCOBOM JI0JIEM paCTBOPEHHOTO BEILIECTBA; INIAHUPOBATH
Y MPOBOJUTh XUMUYECKUE SKCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHCJIOT C TIOMOIIBI0O MHIUKATOPOB (JTakMyc, (heHondTanienH, METUIOpaHXK U Jp.),
MOATBEPKIAIONINX KAYECTBEHHBIM COCTaB HEOPTraHUYECKUX BEIIECTB (KAaU€CTBECHHBIC
pEeaKMy Ha UOHBI) M0l PYKOBOJCTBOM I1€/1arora.

9 KJIACC

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHITHA: XUMHUYECKUAN DIIEMEHT,
aToM, MOJIeKyJla, MOH, KAaTHOH, aHUOH, IMPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl PeaKIus,
XUMUYECKasl CBSI3b, Menio6ou 3ghghexkm peakyuu,MoJjb, MOJSPHBII 00bEM, pacTBOD;
AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI, DIIEKTPOIUTHIECKAs TUCCOIMALINS, PEAKIINA HOHHOTO
oOMeHa, Karajaus3aTrop, Xumuueckoe pagHogecue, obpamumvie U HeoOpamumbie



peaxkyuu, OKHUCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu, OKHUCITUTETD,
BOCCTAHOBUTEJb, OKHUCIEHHWE U BOCCTAHOBJIEHWE, AaJJIOTPONHS, aM(pOTEPHOCTH,
XUMUYECKasi CBA3b (KOBAJIEHTHAsl, WOHHAs, METaJUIMYecKas), KpUCTAJIIMYECKast
pELETKA, KOPPO3UsL MEMAlo8, CHIAGbl;, CKOPOCMb XUMUYECKOU peaKyuu, TPeaeIIbHO
nomyctuMas konnentpanus (I[1J1K) Bemectsa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHMUYECKHX MOHATUM (cM. 1. 1) H
IPUMEHSTh 3TU NOHATHUA IPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUIA;

UCIIOJIb30BaTh 3HAKU M CUMBOJBI JJIsi (PUKCALUU pPE3yJbTATOB HAOIIOJCHUMH,
cocTaByieHHs (POPMYIT BEHIECTB M ypaBHEHUN XUMUYECKUX PEAKIIUH, 3alUCH JAHHBIX
ycioBuii 3a1a4. Mcnonb3oBaTh 0003HaueHMs, umeromuecd B [lepuoanueckoii cucteme
1 Talbnulle pacTBOPUMOCTH KHCIIOT, OCHOBAHUWM M COJIEM B BOJE JJISl BBIMOJHEHUS
3a1aHUM.

ONPENIENATh BaJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUSX PAa3JIM4YHOrO COCTaBa; MPUHAJIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIACCY COCIMHEHUM C OMOPOW Ha ONPENEIEHUS, B TOM YUCJE CTPYKTYPUPOBAHHBIE;
BHJIbl XUMHUUYECKOU CBSI3U (KOBaJICHTHAs, HIOHHASI, METAJUTMUECKasi) B HEOPTaHUUECKUX
COCIMHEHMSIX; 3apsij] MOHA 0 XUMHUYECKOU (opmylie; Xapakrep cpeibl B BOJHBIX
pacTBOpax KHUCJIOT W WIEIOYEUH, MUn KPUCMALIUYECKOU peulémkyu KOHKPemHO20
geujecmaa,

packpeiBath cMmbica I[lepuommyeckoro 3akona JI.MI. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAHUE: ONUCHIBAMb U XApaKmepuso8ams TaOIUIHYIO
dbopmy Ilepuoguueckoil cHUCTEMBbl XUMHUYECKHUX SJIEMEHTOB: pas3iinyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpymnmna)» u «nodoynas noarpynna (b-rpymnma)y», mansie u
OOJIBIINE IEPUOABL; COOMHOCUMb 0003HAYEHUS], KOTOPHIE UMEIOTCS B IEPUOANYECKOM
Ta0IuUIIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMUYECKHUX JIEMEHTOB
(coctraB u 3apsa saapa, oOllee YWCIO HJIEKTPOHOB M paclpesiesieHue HX IO
AJIEKTPOHHBIM CJIOSIM); 00bsCHAMb OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUH B MpeJesiax MajbiX MEPUOJI0B U TJIABHBIX
MOATPYIII C YYETOM CTPOEHHUS UX ATOMOB;

KJacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBHI; HEOPTraHWYECKHE BEIleCTBa;
XUMUYECKUE PEaKIMK (M0 YUCIY U COCTaBy YYACTBYIOUIUX B PEAKIIMH BEUIECTB, IO
TerIoBoMy 3P GheKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUS] XUMUYECKUX 3JIEMEHTOB)
C OIOPOUM Ha CXEMBI;

XapakTepu3oBaTh (OMHMCHIBATH) OOIMME U CHCHUPUUIECKUE XUMHYECKUE
CBOWCTBA BEIIECTB pPAa3JIMYHBIX KJIACCOB, MOATBEPXkAasi OINHUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C
OIIOPOM Ha CXEMBI;

COCTABJISITh YPABHEHUS AJEKTPOJIUTUUECKON JUCCOLMALIMKI KUCIIOT, IIEeT0Yen U
COJICH; MOJHBIE U COKpaIIEHHBIC YpaBHEHUS pEaKIuii MOHHOTO OOMEHa; ypaBHEHUS
peakiui, TMOJATBEPXKIAIOIIMX CYIICCTBOBAHUE TEHETHYECKON CBS3M  MEXIY
BEILECTBAMH PA3JIMYHBIX KIJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIui



MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHiA,

MPOTHO3UPOBATh CBOWCTBA BEMIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS;
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBpAIICHUN TMOCe MPEaBAPUTEIHHOTO
OOCYKIIEHHS C MearoroMm;

BBIYUCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MAacChl BEIECTB;
MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 10 (POpMYyJie COSAMHECHHSI; MAaCCOBYIO JTOJTIO
BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOU PEaKIUU C
OTIOPO¥ Ha alNTOPHUTM;

CIIEJIOBaTh TPaBHUJIaM IIOJIH30BAHUS XUMHUYECKON IMOCYI0M U J1ab0paTopHBIM
o0opy/noBaHuEM, a TaKKe IMpaBWiiaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKITUSMH TI0 BBITTOTHEHHIO JJA0OPATOPHBIX XUMHUECKHUX OTIBITOB TI0 MOTYICHHUIO
1 cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKHUCIIOTO Ta3a);

MPOBOJIUTh PEAKITUH, TMOATBEPKIAIOIINE KAauyeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUI- OpPOMHI-, MOAWI-, KapOOHAT-,
docdar-, cummkar-, cynabdar-, THIPOKCUI-WOHBI, KAaTHOHBI aMMOHHS ¥ HOHBI
M3YYCHHBIX METAJUIOB, NPHCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPTAHHMYECKHUX
BELIECTB;

MPUMEHSATH OCHOBHBIE OIEpaIlii MBICTUTEIBHON JCSITENIBHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, O0O0OIIEeHHe, CHCTEMATU3allUi0, BBISBICHUE TMPUYUHHO-
CJICJICTBEHHBIX CBSA3CM — JIJIi M3YYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHIA;
€CTECTBEHHO-HAY4YHbIC METO/IbI I03HAHUS — HAOJIO/ICHHE, U3MEPEHUE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ | pa3gesoB u TeMm Becer  Koutponbn = IlpakTuyeck
oOpa3oBaTejibHbIE
1| NporpaMMmel 0 ble padoThI ue padoThl
pecypchbl
Paspnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg —
BakHast 00J1aCTh
bu6mmoreka [JOK
€CTECTBO3HAHUS U
1.1 . 5 0 2 https://m.edso00.ru/7f418
MIPaKTUYECKON 37¢
JeATCIbHOCTH T
YyesIoBeKa
BemecTBa u bu6mmoreka [JOK
1.2 XUMHYECKHE 15 1 0 https://m.edso00.ru/7f418
peakuuu 37c
Wroro mo paszneny 20

Pa3znen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYeCKUX BelleCTB

Bo3zayx.
Kienopox bubmuoreka [JOK

2.1 ) 6 0 1 https://m.edsoo.ru/7f418
IToustue 00

37c

OKCHIAX
Bonopon.Ilonsitu bub6nuorexa [IOK

2.2 € 0 KHCJI0Tax U 8 0 1 https://m.edsoo.ru/7f418
COJISIX 37¢c
Bona. PactBopsbl. bubnuoreka [JOK

2.3 IMoustue 06 5 0 1 https://m.edsoo.ru/7f418
OCHOBAHUAX 37¢c
OCHOBHEBIE
S bu6mmoreka [IOK

2.4 11 2 1 https://m.edsoo.ru/7f418
HEOPraHMYECKUX 37¢
COeTMHEHUU -

Wroro mo pazneny 30

Pasnen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 3J1eMeHTOB /1.

N. MenneneeBa. CTpoenne aToMoB. XuMHUYeCKas CBA3b. OKUCIUTEIbHO-

BOCCTAHOBUTC/IbHBIC PCAKITUH

Ilepuonnueckuii
3.1 3aKOH U
[lepronnueckas

but6mmorexa [IOK
https://m.edsoo.ru/7f418

37c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cucremMa
XUMUYECKHUX
anemenTtoB [l. U.
Meuneneesna.
Ctpoenue aToma

XumMmuyeckas
CBSI3b. bubmuorexka [JOK
3.2 OKHCIIUTENTEHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIIbH 37c
bIC PEAKIINH
bubmuoreka [JOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f418
37c
bubmuoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOBIIO

[TPOT'PAMME
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/ | pa3sjgesioB H TeM Bcer  KourpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padboThbl
pecypchl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
IToBTOpEeHue u
yriay0aeHue bubnnoreka HOK
1.1 3HAHUM OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a
pasaenoB Kypca 8 636
KJ1acca
OcHoBHBIC
3aKOHOMEPHOCTH bubnorexa LIOK
1.2 P 4 0 0 https://m.edsoo.ru/7f41a
XUMHYECKUX
. 636
peakmuit
DNEKTPOIIUTUYECK
as TMCCOLMAIIHSL. bu6nuoreka [IOK
1.3 XuMHu4ecKue 8 1 1 https://m.edsoo.ru/7f41a
peakuunu B 636
pacTBopax
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
OO6mas
XapaKTePUCTHKA
- bubmmorexa [JOK
2.1 0 1 https://m.edsoo.ru/7f41a
aneMmenToB VIIA-
636
TPYTIIBL.
TI"anorensl
O6mmas
XapaKTePUCTHKA
- bubmorexa [JOK
2.2 6 0 0 https://m.edsoo.ru/7f41a
sneMeHToB VIA- 636
rpynnsl. Cepa n -
€€ CoOeIMHeHUS
O6mmas
XapaKTePUCTHKA
XAMHUYECKUX but6mmorekxa [IOK
2.3 s1eMeHTOB VA- 7 0 1 https://m.edsoo.ru/7f41a

rpynmnsl. A3oT,

¢dochop n ux
COCIMHECHUA

636
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Oomas
XapaKTEePUCTHKA
XUMHYECKHX

24 anemeHToB IV A- 8
rpynmnsl. YTriaeposa
Y KPEMHUM U UX
COETMHEHUS

Uroro mo pazneny 25

but6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Paznen 3. MeTaJUIbI M MX COeAUHEHUS

OO0mrue cBoicTBa buGnnorexa LIOK

3.1 = 4 https://m.edsoo.ru/7f41a
METAJIJIOB

636

Baxwnetimme bubmuorexa [JOK

3.2 METaJUJIbl U UX 16 https://m.edsoo.ru/7f41a
COCOUHEHHUS 636

Utoro no pazneny 20

Paznen 4. Xumus u okpyxaiomas cpeaa

BemecTtBa n
4.1 MaTepHalbl B 3
JKU3HHU YeI0BeKa

bubnnoreka IIOK
https://m.edsoo.ru/7f41a
636

Utoro no pazneny 3
bubnnoreka IIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOT'PAMME
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