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PabGouas mporpamma ydeOHOro mpemmera «Xumus» Ha 0a30BOM ypOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs COCTaBJIeHa Ha OCHOBe TpeOoBaHMiA K
pe3ynpTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MNPOrpaMMbl OCHOBHOTO
oOriero oopazoBaHusl.

COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHble XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponp XUMuM B )KM3HU 4YEJIOBEKA. XMMHS B CUCTEME HAYK.
Tenma um BemiecTBa. PU3MUYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHUE
BemiecTB. [loHsATHE O METOJax MO3HAHUS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHus cMecei.

ATOMBI M MOJICKYJIBl. XHUMHYECKHE »dJeMeHThl. CHMBOJBI XUMHYECKUX
37eMeHTOB. [IpocThie U CIIOKHBIE BEllleCTBA. ATOMHO-MOJIEKYJISIPHOE yUECHHE.

Xumuaeckass ¢dopmyia. BajaeHTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAs AaTOMHAs Macca.
OtHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUM.

KomnuecTtBo BemectBa. Mosb. MonsipHast macca. B3auMoCBsI3b KOJIMUYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHMI] BemiectBa. Pacu€ter mo dopmymnam
XUMHUYECKUX COCTUHCHUM.

@u3NYECKue U XUMUYECKHUE SBICHUS. XUMHUYECKasi peaklus U €€ MPU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUUYECKHEe ypaBHeHus. Kriaccudukamms
XUMUYECKUX PEAKIIUN (COSTMHEHMS, Pa3JI0KECHHS, 3aMEIIICHUs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCYIOM, MpaBUJIaMH pabOTHl B JTaOOpaTOpPUU U
npuéMaMu oOpalleHus ¢ J1abopaTOPHBIM O000PY0OBAHUEM, U3YYCHUE U OMHMCAHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJICHHE
¢usnueckux (ITUIaBlIeHUE BOCKA, TAasHUE JIbJA, pPAacTHUPaHHE caxapa B CTYIIKe,
KUIICHUE U KOHJCHCAIMS BOJbI) U XUMHYECKUX (TOpEHHE CBEYH, MPOKaIWBaAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCJIOTON) SIBICHUM, HAOII0JIeHUE U
OTMHUCAaHUE TPHU3HAKOB MPOTEKAHUS XMMHUECKUX peakIui (pasjioKeHHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapus, paszsioKEHHUE THIPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoIecTBHE Keje3a ¢ pactBopom coiu meau (11),
U3Y4YEHHE CIOCOOOB pa3elieHHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApMBAHUE, JUCTUIUISIIUSA, XpoMaTorpadusi, mpoBeeHNE OYUCTKU MOBAPEHHON
COJIKM, HaONIOJIEHHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHHUE MOJICNIEH MOJIEKYII
(IapocTepKHEBBIX ).



BaxHelMe NpeACTABUTEIN HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — ajieMeHT U mpocToe
BemiecTBO. Haxoknenue kuciaopona B mpupoje, (uU3NUECKHe W XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue xucimopoma. CrocoObl
MOJIYYCHUSI KHUCJIOpOJAa B JIAOOpaTOpUM ¢ MPOMBIIIIEHHOCTH. KpyroBopoT
kucinopoza B npupoje. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢ (deKT XUMHUYECKON peakIuu, TEePMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DHAOTEPMUYECKUE pEeaKIuu. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpocroe BewiecTBo. HaxoxkeHuwe Bogopona B
npupoae, (¢(U3MYECKHE U XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conu.

Mosnsipabiit 00bEM ra30oB. PacyéThl 10 XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HaceiieHHble ¥ HEHACBIIEHHBIE PACTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBas [0J14 BEHIECTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BO/bl. OCHOBAHMUSI.
Ponp pactBOpoB B puposie U B )KHU3HU 4YesioBeKa. KpyroBopoT BoAbl B IPUPOJIE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX BOJL.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcuawl. Knaccudukanuys
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHbIE) U
HecosieoOpaszyromue. HomeHkiatypa okcuaoB. Du3nueckue U XUMHYECKUE
cBoiicTBa OKCU0B. [lomyuenne okcuaos.

OcHoBanus. Knaccudukauuss OCHOBaHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HomeHknatypa ocHoBaHuid. PU3NYECKHE W XMMHYECKHE CBOWCTBA
ocHoBaHuU. [loyueHre OCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenkinarypa kucior. dusndeckue u
XMMHYECKUE CBOMCTBAa KHCIOT. Psn aktuBHOcTM MetaimnoB H. H. bekerosa.
[lonyuenue KuCIIOT.

Conu. Homenknatypa coseil. @u3nyeckue U XMMHYECKUE CBOMCTBA COJIEH.
[Tonydenue cosen.

I'eHeTnueckas CBSA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COEAUHECHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE ONPEAEICHHUE COJECP/KAHUS KUCIOPOAAa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE U UW3YYCHHE CBOMCTB KHCIOPOJa, HAONIOACHUE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HMKHOBEHHS U
NpeKpameHus TOpeHus (MmoXapa), O3HAKOMJICHHE C oO0pa3laMud OKCHUIOB H
OMHCAaHUE WX CBOWMCTB, MOJy4YeHUE, COOMpaHUE, pACIIO3HABAHWE U HW3YUYCHHE
CBOMCTB BOmoponaa (ropeHme), B3amMmozeicTBue Bogopoga ¢ okcuzom meau (1)
(BO3MOKHO HCTIOJIb30BaHUE BHICOMATEPHAIOB), Habt0ieHne 00pa3lloB BEIIECTB



KOJINYECTBOM | MOJb, HCCleIoBaHHME OCOOEHHOCTEH pPACTBOPEHHUS BEILIECTB C
pa3IMYHOM PAcTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJIbI C METAINIAMU
(HaTpueM ©  KaibllMeM) (BO3MOXHO  HCIOJb30BaHUE BUIECOMATEpPUATIOB),
UCCIIEJIOBaHUE 00pa3l0oB HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKpPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIOYEH,
u3yueHue B3aumojencTBus okcuna menu (ll) ¢ pactBopoM cepHOW KHCIOTHI,
KHACIIOT € METAJUIaMH, PEAaKUUN HEUTpaau3aluM, IOJy4eHHE HEpPaCTBOPHUMBIX
OCHOBAHMI, BBITECHEHHME OJHOI'O MeTajula APYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMme «BaxHeilmmue Kinaccsl HEOPraHUYECKHX
COE€IMHEHU.

IHepuoanuecknit 3axkoH u Ilepuoamuyeckas cucreMa XHUMHYECKHX
yiemeHToB JI. U. MenaeneeBa. CtpoeHue aToMoB. XMMHUYECKAsl CBSA3b.
OKHCINTETbHO-BOCCTAHOBUTE/IBHbBIE PEAKIIUH

[lepBble TOMBITKM KiAacCU(PUKAMKU XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M UIEJIOYHO3EMEIbHbBIE METaJUlbl,
raJIoreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHBIE OKCHUIbI
Y TUAPOKCUBI.

[Tepunoguueckunt 3akoH. lleproanyeckas cucremMa XUMAYECKUX 3JIEMEHTOB /JI.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[lepnognueckoi cucteMbl xumudeckux 3yemeHToB /. M. Menneneea. 1lepunonast
u rpynnsl. PU3NYECKHM CMBICI IOPSAKOBOIO HOMEpA, HOMEPOB IEPHOJIA M
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMOB NepBbIX 20 XUMHYECKUX DBJIEMEHTOB
Ilepnognueckon cucremsl [[. 1. MenneneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA I10 ero NnojoxeHuto B llepuonnueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsSI paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB I10 TPYIIIIaM U IEPUOIAM.

3nauenue [lepuoauyeckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BuTUsA Hayku W mnpaktuku. . M. MenneneeB — yd€Hblii u
IPaKIAHUH.

Xnumuueckast cBs3b. KoBaneHTHas (moJjsipHass M HENOJISIPHAs))  CBS3b.
DIEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIpoueccsl okucaeHus: 1 BOCCTaHOBJICHHs. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCIOT M IIEJI0YEH, IPOBEICHHUE OIIBITOB,



WUIIOCTPUPYIOIIMX ~ IPHUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUU
(ropeHue, peakiuu pa3aoKeHUs, COEAUHEHN).

Mescnpeomemmunie cea3u

Peanu3anus MeXNnpeaMETHBIX CBSA3€M IpU HM3YyYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUM, TaK U MOHATHM, SBISIFOIIUXCS CUCTEMHBIMM JUISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: Hay4YHBIH (akT, TMIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KiIacCU(PUKalus, I[EepUOJUYHOCTb, HAONIO/EHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: MaTepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUZ,
U30TOIbI, PAMOAKTUBHOCTh, MOJIEKYJIA, dJIEKTPUYECKUN 3aps/l, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, ras, (PU3MYECKUE BEIUYUHBI, €IHMHUIIbI
U3MEpEHNUs1, KOCMOC, IUIaHEeThI, 3BE311b1, CoJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJBI,
MIOJIE3HBIE UCKOTIAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKI U

[Tepuonnueckunt 3akoH. Ileproanueckas cucteMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB
XUMUYECKUX D3JIEMEHTOB NEPBBIX TPEX TMEpPUOAOB, Kalusd, KaJIbLHUs M HX
COEIMHEHU B COOTBETCTBHM C TOJOXXKEHHEM »3JIeMeHTOB B llepuoanueckoii
CHUCTEME U CTPOCHHEM MX ATOMOB.

CrpoeHue BellecTBAa: BHJbl XWMHUYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUINYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus nu HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3IU4HbIM KjlaccaM HEOPraHWnYeCKHX
COEIMHEHHI, TEHETUYECKAsl CBA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUeCKUX PEeaKIfil MO pa3INyHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHUIO CTENEHEH OKHCICHHS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYacCTHIO KaTalau3aTopa). JK30- U SHIOTEPMHUUYECKUE PEAKLNN, TEPMOXUMUYECKHE
YPaBHEHHMS.

[Tonsitue 0 ckopocT xumudeckod peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUUYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX U T'€TEPOTreHHBIX
peakuusx. [lonsstne o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DaKTOPHI,



BIIMAIONIMC Ha CKOPOCTb XUMHYECKOM pC€akouu MW IIOJOXKCHHUC XHMHYCCKOI'O

paBHOBECHUSL.
OKHCITUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBienue YpaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM C  HMCIOJIB30BAHMEM  METOJIa
3JICKTPOHHOTO OajaHca.

Teopust SNEKTPOTUTUUECKON TUCCOIUALIUU. DIEKTPOIUTHI U HEAIEKTPOJIHUTHI.
KaTnonbl, anHnoHsl. MexaHu3M AUCCOLMAIMM BEIIECTB C PAa3IMYHBIMU BHUAAMU
xuMuueckon cBs3u. CreneHs auccorpanuy. CUIbHBIC U CJIa0bIe DJICKTPOJIUTHI.

Peakiiu nonHoro oomMeHa. Y clIoBHS MPOTEKaHUSI PeaKIMii HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE HWOHHBIC YpaBHEHMs peakuuii. CBOWMCTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIEKTPOJUTUUECKOM
nucconanuu. KauectBeHHbIe peakiiui Ha MOHBL. [ToHSTHE O THAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJIENISIMA KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB M HEeMeTauioB (Tpadura U anmaza), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIuu
OT BO3JCHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHHUE DJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEUIECTB, IMpOLECCa AUCCOLUUAIMUA KHUCJIOT, WIEJI04Yed U COJeH
(BO3MOXHO  KCIOJIb30BAaHME BHJACO MaTEpUaJOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUST  peakluil  HOHHOro  oOMeHa
(oOpazoBanme oOcajka, BbIJEICHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakiuu pa3fioKeHUs, COCMHEHHUs), paclOo3HABAHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOIIbK0 KAYECTBEHHBIX PEAKIMA HA HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 3a]1a4.

HeMmeTauibl 4 MX coeIMHEHUSA

OOmass xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTCeHOB. XHWMHUYECKHE CBOMCTBA Ha MNOpUMEpE  XJopa
(B3aMMOJIECTBUE € MeETAJIaMU, HEMETalaMH, IlejioyaMu). XJIOpPOBOJOPO/I.
ConsiHast KHMCIIOTa, XMMUYECKHE CBOMCTBA, INOJIyY€HHE, NMpUMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOAOpOAA HAa OpPraHu3M 4YeNoBeKa. BakHeillune XJIOpUAbl U HX
HaXO0X/ICHUE B IPUPOJIE.

Oo6mas xapaktepuctuka smemMeHToB VIA-rpynmbei. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MUECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CEPhl. AJUIOTPOITHBIE MOAU(PUKAIIMK KUCIOPOIa
U ceprl. XUMHYECKHE CBoMcTBa cepbl. CepoBOOPOA, CTpoeHUE, (PU3nYecKue M
XuMuueckue cBorctBa. OKCHABI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.



CepHas kwuciora, (Qu3nueckue H XHMHYECKHE CBOWMcCTBa (00mHME Kak
IpeICTaBUTENsl Kjacca KHUCIOT U crenuduieckne). XHUMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TMOJIYYeHHUsS] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KUcioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUs Ha
cynb(ar-uon. Haxoxxnenue cepbl M €€ COSAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeibl COCNUHEHUSIMU Ccepbl (KUCJIOTHBIE OXK]IH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPaICHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHUE B MPUPOJIE,
dusznueckre 1 XuMHIecKue cBoiicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
buznueckre U XuMUYECKHUEe CBOMCTBA, MOJMydyeHue U npumeHeHue. Coiam aMMOHUS,
ux (U3NYECKHE U XUMUUECKHE CBOIMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MOoJydeHue, PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS KJlacca KHUCIOT U Clelu(pUYecKue).
Hcnonb3oBaHWe HUTPATOB U COJIM aMMOHHMS B KauyeCTBE MHMHEPAIbHBIX
ynoOpennii. XUMUYECKOE 3arpsi3HEHHE OKPY>KAIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXU, 3arpsi3HEHUE BO3JyXa, MOYBbl U BOJIOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢Gocdopa, GuzNUecKue M XUMHYECKHUE CBOWCTRBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3nuecKue U XUMUUECKUE CBOMCTRA,
nosiyuenue. Mcnonb3zoBanue pocharoB B KaueCcTBE MUHEPATbHBIX YAOOPEHUH.

Oo6mas xapakrtepuctuka 3meMeHToB IV A-rpynnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKaIMY, paclpoCcTpaHEHWe B TpUpoje, (U3NYECKHEe U XUMHUUYECKHUE
cBoiicTtBa. Ancopbuus. Kpyrosopor yriepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBa, JICWCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMbl, CBSI3AHHBIE C OKCHJIOM
yraepona (IV), rumote3a 1mo0anbHOTO TOTEIUICHUS KIMMaTa, ITAPHUKOBBIN
s dext. YronmpHas kucioTa u €€ conr, uxX (HU3NIECKUE M XUMHUUYECKHE CBOWMCTRA,
noixydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH M CEIHCKOM
XO35MCTBE.

[TepBoHa"abHBIC TOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepojaa (MeTaH, 3TaH, STHICH, alleTUJICH, dTAHOJ, TIUIEPUH, YKCYCHasI KUCIIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPONHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (O€H3HWH), UX POJIb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJax — U UX
polli B OKM3HU UeJOBeKa. MaTepuanbHOEe €IMHCTBO OPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUH.



KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOIy4YeHUE U
npuMmeHnenue. CoeauHeHHuss KpeMHHUs B mpupoae. OOmue mnpexacraBieHus 00
okcuzae kpemuus (1V) m kpemuueBoit kuciore. CHIMKATBI, UX HUCIOIb30BAaHHUE B
ObITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpoUTEeNbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiemMpr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

U3y4YeHHE 00pa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHON KHUCIOTHI,
IIPOBE/ICHNE KAUE€CTBEHHBIX PEAKIMi Ha XJIOPU-UOHBI U HAOIIOIEHUE MPU3HAKOB
WX TPOTEKAHUsSI, OIBIThI, OTPpaKAIOIIME (PUINYECKUE U XHMMUYECKHE CBOMCTBA
raJIorTeHOB M WX COEJWHEHHHA (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPHUAIIOB),
O3HAKOMJIEHME C o0Opas3llaMu XJIOPUAOB (TaJOr€HUJIOB), O3HAKOMIICHHE C
obpazmamMu  ceppl U €€  CcOoeaUHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Mpolecca OOyIrIIMBaHUsl caxapa Moj JIeWCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, M3y4YCHUE XUMUYECKUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJICHUE KAUECTBEHHON peakluu Ha cyib(dar-
MOH M HaOJIOJIeHUE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3MYEeCKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BAHHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOTyYeHHE,
coOupaHue, pacno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaka, IMpPOBEACHHUE
KayeCTBEHHBIX PEAKUUN Ha MOH aMMOHHUS U (ochaT-uoH U HU3ydeHUE MPU3HAKOB
UX IPOTEKaHUs1, B3aUMOICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3y4YeHue Moenen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOIa3a, MOJIy4YeHUE, COOMpaHUE, paclliO3HABAHUE U U3YUYCHHE
CBOMCTB YTJIEKUCIIOTO rasa, MpOBEACHHE KaYeCTBEHHBIX PEakIuil Ha KapOoHAT U
CWJIMKAaT-UOHBl W U3YYEHHE [PU3HAKOB UX MPOTEKAaHUS, O3HAKOMIIEHHE C
OPOAYKIIMEH CUIMKATHOM TMPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTalIbl U UX COCIMHEHUSY.

MeTauibl 1 X COeIMHEHUS

OOmras XxapakTepUCTUKa XUMHUECKUX DJIEMEHTOB — METANIOB HA OCHOBAHUU
ux nojoxeHus B llepuoaudeckoit cucreme xumuueckux a3meMeHToB J[. H.
MenpaeneeBa U ctpoeHuss atoMoB. CTpoeHrne MeTauioB. Meramindeckas CBsi3b U
METaJUIM4YEeCKasi  KpUCTAJUIMYeCKass  pemi€TKa.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHu MeTtaiioB. Ousnveckne u XUMUYECKHUE CBOMCTBA MeTauioB. O01ime
CrocoObl MonydeHus: MeTaioB. IIoHATHE O KOppO3WM METAUIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaldb, YYTyH, MIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.



[Ilenounble mMeTaiuibl: nosioxkeHue B [lepuomnueckor cUCTEME XMMHYECKHUX
snemeHTtoB JI. M. MeHaeneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
dusznyeckue U XMMUUYECKHE CBOMCTBA (Ha mpuMepe Hatpus W Kaiaus). OKCUIbl U
TUJIPOKCUZIBI HATpUsi W Kauus. [IpruMeHeHue 1EeIOYHbIX METAUIOB W HX
COCJIMHCHMH.

IIlemouHo3eMenbHbIE METaJIbl MarHui M KajJdbI[UM: TOJ0XKEHHUE B
[lepuognueckoit cucreme xumuueckux 3nneMeHToB [[. . MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHUE B Ipupoje. PU3NUYECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaipliusa. Baxuelimne coequHEeHHS Kaublus (OKCHI, THIAPOKCHI, COJIN).
JKécTKoCTh BOBI M CIOCOOBI €€ YyCTpaHECHUS.

AnmtoMUHUI: TIOJIO)KeHUE B [leproanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, cTpoeHue aroma, HaxoXAeHUE B mpuponae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMHHMUSA.

Kenezo: nmonoxenue B [leppoandeckoil cucteMe XUMUUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aToMa, HAXOXKJAEHHUE B Ipupone. Pusuyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKcuibl, ruipokcuibl U con xenesa (1) u xxenesza
(I1), ux coctaB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMd METAJIOB M CIUIaBOB, HUX (PU3HMYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3yJIbTAaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBHUSI OKCHJA
KaJbIUs W HATpUsi C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUATIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJbI, MPOILECCA TOPEHHUS KeJe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHME  BHUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKIM{A HAa WOHBI: MarHus, KajJblHs, aTIOMUHHUS, [IUHKA, JKEJIe3a
(I u xenesza (11), memu (11), HaOMIOCHKE W ONTMCAHUE MPOIIECCOB OKPAITHBAHHS
IJJaMEHU MOHAaMU HaTpus, KaJlus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB TUJIPOKCU]IA ATFOMUHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe « BaxxHenime
METaJIJIbl U UX COCIUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemectBa u Marepuasibl B MOBCEIHEBHOM XHU3HM YEJIOBEKa. be3omacHoe
WCITOJIb30BaHNE BEIIECTB M XMMHUYCCKUX peakiuii B ObITy. IlepBas momoinp npu
XAMHUYECKHUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHWE OKpY»Karolleh cpenbl (MpenesibHas 0MyCcTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuit IKcnepumenm:



u3yueHue oOpas3lOB MaTepUaNoOB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbIE
MaTepHuasbl).

Mescnpeomemnmnoie ceasu

Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILECTBIISICTCSl 4YE€pe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHATUMN, TaK U MOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJIsl OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATUS: HAay4HbIM (DakT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KIacCUpUKalusi, MEpUOJUIHOCTh, HAOIIO/EHNUE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, W3MEPEHUE, MOJENb, SBJICHHUE, [TAPHUKOBBIN
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

dusmka: wmaTtepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOMBI, PAAMOAKTUBHOCTH, MOJEKYJa, JJIEKTPUYECKHUHA 3apsii, MPOBOIHUKH,
HOJYIIPOBOJHUKHY, JAUDJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTD, KpUCTAIITUIECKAsI
peméTka, CruiaBbl, (GU3MUECKHE BEIMYWHBI, CAWHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHHEPAIbHBIE
yI1oOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpATBI, TOPHBIE MOPOIbI,
MOJIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAIlUd U
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOU HHGOpMAIHEH O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUUAIBHBIX HOPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATENbHBIX 3aJlay, BBIMOJHEHUH XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I IOHUMaHUSI CYIIHOCTH HayYHOW KapTHHBI MUpa, MpEeACTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOJUMBIC NJisi OOBSICHEHHUS HaOII0/IaeMbIX IPOIIECCOB M SIBIICHUM,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KHU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PEAIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) IK0JIOrH4eCKOro BOCIIUTAHMA:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE LIEHHOCTU COOIIOACHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbIX C OKPYKAIOLIEH IPUPOIHON CPENOM, IS ITOBBIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYCOHBIX TpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKpbIBaTh CMBICT XMUMHUYECKUX MOHATHM (BBIIEIATH UX XapaKTEepHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yYCTaHABJIMBATh TMPUYMHHO-CJICACTBEHHBIC CBS3M MEXKIY OOBEKTaAaMHU HW3YUYCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJICTBHBIX TPEICTABICHUN BBISBISITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOmoaaTh 3a XOJO0M Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AaHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



yMEHHE TPHUMEHSTh Pa3jINdHbIe METOJIbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JacTM  HMCTHOJB30BaHUS  WH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIA,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOU u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BOINPOCH (B XOJe auajora W (WJIM) JIHUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITETFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTax; JeiaTh IPe3CHTaIUI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM W HWCCIIEOBATEIBCKOM  JEATENBHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHBbIE YHUBeEPCAJbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/Jad4, CaMOCTOATEILHO COCTABIATh WA KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBbIE OOYYAIOIIMMUCS Hay4yHbl€ 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 Kjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM ypOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMsS, XMUMHUYECKasl peakius, KiacCuPuKaius peakiuid: peaxiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMUKY JJIsI COCTaBJieHHs (QopMy
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKONW CBsI3U (KOBaJ€HTHAas U HOHHAas) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX MOJjoxkeHus B Ilepumoamueckoil cucrteme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpynmna (b-rpymnma)», Maneie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij A/pa, 00IIee YICIO IEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHUE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

NPUMEHSATh OCHOBHBIC OIEpaIliy MBICITUTEIBHON JIEATEILHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TIPUYMHHO-CJICJICTBCHHBIX CBS3€H — I M3y4YeHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHUI0O U COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUS, PEAKIMd HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUTNYECKasi), KpHUCTAJUIMYECcKasi pemeérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJeHUS (QopMmyll
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIUHEHUH 1o (opmyiaM, BUA XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. M. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJdbIIME TMEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB 3JIEMEHTOB M MX COCIWHEHHI B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
npuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISAPHYIO M  MOJIIPHYIO MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
7a0bopaTOpHBIM  00OpY/JOBaHMEM, a TaKXe TMpaBWia OOpalIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOAUTH  PEAKIMH,  TOATBEPKIAIOMIMEC  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIUUA MBICTUTECIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaONIOZICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, SKCIEPUMEHT (peaabHbId W
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuyecTBO 9acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 0 9 bubmuoreka [JOK
' IPAKTHYECKOM IEATENBHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
BermecTBa U XuMH4yecKue bubnuoreka [JOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 0 1 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopon.Ilonstue o kuciorax bubnuoreka [IOK
2.2 8 0 1
U COIIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

Ilepuoguyeckuil 3aK0H U

31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CTpoeHue aroma
XumMuveckas CBs3b.

3.2 OKUCITUTENBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC pCaKIIUN
bu6mmoreka [JOK
Hroro o paszerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25
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Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
A 4
3 Obmme crolCTEa METAIIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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