COIAEP) KAHHUE YUEBHOI'O ITPEJMETA
8 kiacce
IlepBoHayaIbHbIE XMMUYECKHE TOHATHS

IIpenmer xumun. Ponb XuMuM B KU3HM 4denoBeka. Tena n BemecTBa. OU3nyeckue CBOMCTBA BEUIECTB. ATperarHoe COCTOSHUE
BemecTB. [loHsATHE 0 MeTOax MO3HAHUA B XMMUU. XUMUS B cUCcTeMe HayK. YucTele BemecTBa U cMmecu. CriocoObl pa3aesieHus

cMecei.

ATOMBI U MOJICKYJIBI. Xumuueckue 3jeMeHThl. CUMBOJIBI XMMHYECKUX 3JIEMEHTOB. HpOCTBIe 1 CJIIOXKHBIC BCHICCTBA. AToMHO-

MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENIbHAS

aromHas Macca. OTHOCHUTEeILHas MOJICKYJIIpHAs Macca. MaccoBas J0JI1 XUMHYCCKOTO 2JICMCHTA B COCAUHCHMUM.

duznyeckrue U XUMHYCCKHUE SIBICHUS. XUMHUYECKas peaKkuuga u ee IMIPHU3HAKH. 3aKkoH COXpPaHCHUS MACChl BCIICCTB. XUMHYECKHE

ypaBHeHus1. Knaccudukanus XUuMUYECKUX peakuuil (COeIMHEHNUs, pa3IoKeHus, 3aMeIleHUs, OOMEHa).

XHUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM NOCY/I0H, C TpaBuiIamMu padoThl B JIa0OpATOPUU U MPUEMAMU OOpAILIEHUS
c 7nabopaTopHbIM OOOpYIOBaHMEM; HM3yUYEHHE U ONUCaHHWE (PUBMYECKUX CBOMCTB OOpa3lOB HEOPraHUYECKUX BEUIECTB;
HabOmoneHne ¢u3nyeckux (IJIaBI€HUE BOCKA, TasHUE JIbJla, PaCTUPAHUE caxapa B CTYIKe, KUIEHHWE M KOHACHCALUs BOJIbI) U
XUMHUYECKUX (TOpEHHE CBEYM, MPOKATMBAHUE MEIHON MPOBOJIOKH, B3aUMOJIEUCTBHE MeJla C KUCJIOTOW) sIBIEHUH, HAOIIONeHHE U

ONMCaHWE NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakUHil (pa3iokKeHHe caxapa, B3aMMOJEHUCTBUE CEPHOW KUCIOTHI C XJIOPUIAOM



Oapus, paznoxenue ruapokcuna meau(ll) mpu marpeBanmm, B3auMonencTBHe kene3a ¢ pactBopoM comu meau(ll)); msyuenune
CHOCOOOB pa3zzenieHus] cMeceil (C TMOMOIbI0 MariHuTta, (QUIBTPOBAaHUE, BBIIAPUBAHMUE, AUCTWUILALMUA, Xpomarorpadusi),
IPOBEJICHNE OYMCTKU MOBAPEHHOM COM; HAOIIONEHUE U OMUCAHUE PE3yIbTaTOB MPOBEACHUS ONBITA, WILUTIOCTPUPYIOIIETO 3aKOH

COXPAaHEHMS MacChl; CO3JaHUE MOJIEIEH MOJIEKY (IIapOCTEPIKHEBBIX ).
Baxueimme npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cmech razoB. CocraB Bozayxa. Kucimopom — anemeHT u mpoctoe BemiectBo. HaxoxkaeHue kuciopoaa B
npupojie, Gu3ndecKkrue U XuMudeckue cBoiictBa (peakuuu ropenus). Oxkcunpl. [Ipumenenne kucnopona. CrnocoObl MOTydYeHUs
KHCIIOpoAa B jaboparopuul U IpoMblieHHOCTH. KpyroBopor kuciopoga B npupojge. O30H — aioTpornHas MoAuUKaIius

KHUCJIOpO/A.

TemnoBoil 3p(HeKT XUMHUUECKON pEeaKlMi, TEPMOXUMUYECKUE YPABHEHUS, IK30- U SHJIOTEPMUUYECKHE peakUuuu. TOIUIMBO:

yTOJIb U METaH. 3arps3HeHUE BO3/IyXa, YCUICHHE MAPHUKOBOTO P deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpocrtoe BemecTBo. Haxoxnenue Bomopoaa B mpupoze, pusnyeckre U XMMHUYECKHUE CBOMCTBA,

MpUMEHEHHUE, COCOObI MoayyeHus. Kuciorsl u comnu.

KonmnuectBo BemecTBa. Monbs. MonspHad macca. 3akoH ABoraapo. MossipHblii 00b€M ra30B. Pacuérel Mo XMMHUYECKUM

YPaBHEHUSIM.

dusnuyeckue CcBoMcTBA BOAbl. Boma kak pactBoputenb. PactBopbl. HacelilieHHbIE W HEHACHILIEHHBIE PACTBOPHI.

PactBopuMocTh BemiecTB B Boae.MaccoBasi 70Jisi BEIIECTBAa B pacTBope. XUMHUYeCKHe cBoicTBa Boabl. OcHoBanus. Poib



pPacTBOPOB B MPUPOAE U B KU3HMU 4esloBeKa. KpyroBopoT BoJbl B MpUpoJie. 3arpA3HEHUE NpUPOAHBIX BoA. OXpaHa M OYMCTKA

IIPUPOJHBIX BOI.

Knaccudukamuss neopranmyeckux coenuHenuit. Oxcunbl. Kiaccudukamuss OKCHIIOB: cosieoOpaszyromue (OCHOBHBIE,
KHUCIIOTHBIE, aM(pOTepHbIe) U HecolleoOpasyromue. HoMeHknarypa okcuaoB (MexayHapogaHas ¥ TpuBuaibHas). dusnveckue u

XMMHYECKHE CBOMCTRBA OKCHOOB. HOJ'Iy‘—ICHI/IC OKCHOOB.

OcHoBaHus4. KJIaCCI/I(bI/IKaI_[I/IH OCHOBAHUIM: mEIoYn U HCPACTBOPUMBIC OCHOBAHMUA. HOMGHKHaTypa OCHOBaHUM

(MG}KI[YHapOI[HaH )51 TpI/IBI/IaJIBHEUI). du3n4eCcKue U XMMUYECKHUE CBOMCTBA OCHOBAHUM. HonyquHe OCHOBAHUM.

Kucnotel. Knaccudukarus kucior. HoMenknarypa Kuciot (MeXayHapoaHas v TpuBualibHas). usznueckrue U XUMHUYECKUE

cBoMcTBa KUCIOT. P aktuBHOCTH MeTtasuioB H. H. bekerosa. [lonydenue Kucior.

Comu. Homenknarypa cosneit (MeKIyHapo/iHas U TpuBUaiibHas). Du3ndeckue U XMMUYeCcKue cBoicTBa coneil. [lomyuenue

COJIEMN.
['eHeTHueckas CBSI3b MEXTY KJIacCaMU HEOPTaHUYECKUX COCTUHECHUIA.

XUMHUYCCKUN DKCIIEPUMEHT: Ka4eCTBEHHOE OIpPEACIICHUE COASpKaHUsS KHUCJIOpOaa B BO3AYyXE; IOJIydeHHE, coOMpaHue,
pacrio3HaBaHWE M M3yYCHHE CBOMCTB KHCIIOPOJa; HAOIMIONCHUE B3aUMOJICHCTBUS BEIISCTB C KHCIOPOJOM U YCIIOBHS
BO3HMKHOBEHUS M TIPEKPAICHUS TOpeHus (IMokapa); 03HAKOMJICHUE ¢ 00pa3liaMHi OKCHJIOB M ONMCAHWE X CBOWCTB; MOJTyUYEHUE,
coOupanue, pacro3HaBaHWE M HW3Y4YEHHE CBOWCTB BomOpoaa (TopeHue); B3ammozeicTBue Bogopoma ¢ oxcuaom menu(ll)
(BO3BMOXKHO HCIIOJIB30BAaHUE BHUACOMATEPUANIOB); HAONIOIEHHE OOpa3loB BEHIECTB KOJIMYECTBOM | MOJb; UCCIEAOBaHUE

0COOEHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO; MPUTOTOBICHUE PACTBOPOB C OMPEACIEHHON MacCOBOU



JI0JIe pacTBOPEHHOTO BEMIECTBA; B3aUMOJICUCTBUE BOABI C MeTaulaMu (HATpUEM U KajablueM) (BO3MOYKHO HCIIOJIb30BaHUE
BHJIEOMATEpPUAJIOB); ONPEIAECICHUE PACTBOPOB KHUCIOT M IIEIOYEH € MOMOMIbIO HWHAMKATOPOB; HCCIENOBaHHE OOpa3loB
HEOPraHMYEeCKUX BEUIECTB PA3IMYHBIX KJIACCOB; HAOIOICHUE U3MEHEHUS OKPACKU UHIUKATOPOB B PACTBOPAaX KHUCIIOT U IIEJI0YEH;
n3yueHue B3zaumojierictBusi okcugaa Menu(Ill) ¢ pacTtBopom cepHOIl KHUCIOTHI, KUCIOT ¢ METAJUIaMH, PEAKIUA HEUTpaiu3aluu;
NOJIyYEHUE HEpPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO MeETaJla JPYrMM W3 pacTBOpa COJM; PELICHUE

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC «Baxknennme Kiacchl HCOPTaHNYCCKHUX COGHHHGHHﬁ)).

Hepuoanueckuii 3akod u Illepuoanueckas cucrema xumuuyeckux djiemeHToB . U. Menaesneesa. CTpoeHue aroMoB.

XumMuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu

HepBBIG ITOIIBITKH KJ'IaCCI/I(bI/IKa]_II/II/I XMMHUUYECKUX 3JIeMeHTOB. IloHsTHE O rpyimax CXOAHBIX 3JICMCHTOB (HICJIO‘-IHBIG n

HIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOT€HbI, HHEPTHBIE Ia3bl). DNEMEHTBI, KOTOpble 00pa3yoT aM(OTEPHBIE OKCUIBI U THIPOKCHUIBI.

[lepnonnuecknii 3akoH. Ilepumommueckas cucrema xumuueckux snmeMmeHTOB [. M. MenneneeBa. KoportkonepuonHas u
mmHHOTIepuoaHas ¢opMmbl [lepuonuueckoit cucrembl xumudeckux snemeHToB [[. WM. MenneneeBa. Ilepuonsl u rpymibl.

®u3NYECKUI CMBICI MOPSIKOBOTO HOMEPA, HOMEPOB MEPHOIa U TPYIIbI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX siiep. M3otonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000J0YEK aTOMOB HEpBhIX 20
xuMu4eckux d3ieMeHToB llepuommueckoin cucremsl [[. 1. MenpaeneeBa. XapakTepUCTHKA XMMHYECKOIO JJIEMEHTA IO €ro

nonoxenuto B [lepuoguueckon cucreme 1. 1. Menaeneena.



3aKOHOMepHOCTI/I HN3MCHCHH:A paanyCa arTOMOB XUMHYCCKUX JJICMCHTOB, MCTAJINIMYCCKUX U HCMCTAJINIMYCCKUX CBOMCTB 1O
rpymamam #n mncpuogam. 3HaueHHE HepI/IOI[I/I‘ICCKOFO 3aKOHAa " HepI/IOI[I/I‘IeCKOI‘/II CUCTCMbI XMMHWYCCKUX DJICMCHTOB JJISI pa3BUTUA

Hayku U npaktuku. [{. 1. MenneneeB — y4E€HbBIN U TPaXKIaHUH.

Xumuueckasi cBsa3b. KoBaneHTHas (HOH}IpHaSI u HGHOJISIpHaH) CBA3b. SHCKTpOOTpI/IHaTCJIBHOCTB XUMHUYCCKHX J3JICMCHTOB.

HNoHHas CBA3E.

Crenenp oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC PCaKIuu. HpOIIGCCI;I OKHCJICHUA KW BOCCTAaHOBJICHHA.

OxucIUTENN 1 BOCCTAaHOBUTEIIH.

XUMHYCCKUU OKCIICPUMCHT: U3YyUCHHUC O6p33L[OB BCIICCTB MCTAJJJIOB 1 HEMCTAJIJIOB, B33HMOZ[€IZCTBPIC TMAPOKCH A NMHKA C
pacTBOpaMu KHCJIOT H IIIGJIO‘-IGﬁ; IMPOBCACHUC OIIBITOB, HIUIIOCTPHUPYIOINUX IIPUMCPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX

peakumii (ropeHue, peakuu pas3ioKeHUs, COSAUHEHU).
MexnpeamMerHbie CBA3H

Peanuzanust MeXIPEIMETHBIX CBS3€H MTPU M3yUYCHUH XUMHUHU B 8 KJIacce OCYIIECTBISICTCS Yepe3 UCIOb30BaHNE KaK OOIINX
€CTECTBEHHO-HAYYHBIX MTOHITUN, TaK U ITOHATUH, SBISIOIIUXCA CUCTEMHBIMU I OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO

[UKJIA.

OOmue ecTecTBEHHO-HAyYHbIC MOHSTHS: HAy4YHBIM (akT, TUIOTE3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, KiacCHUdUKaIus,

IICPUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOACIUPOBAHNUC, N3MCPCHUC, MOACIIb, ABJICHUC.



@dusuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKIWI, H30TONbI, PAJUOAKTUBHOCTH, MOJIEKYJa,
ANEKTPUYECKUIN 3aps], BEIIECTBO, TEJIO, O00BEM, arperarHoe COCTOSHHUE BELIECTBa, Ta3, (M3MUECKHE BEIUYUHBI, €IUHHIIBI

U3MEPEHUS, KOCMOC, TIJIaHeThI, 3BE3/1b1, CoJTHIIE.

9 kiaacce
BemiecTBo n xuMuueckas peaxkius

[lepnonuuecknii 3akoH. Ilepmonmyeckas cucrema xumudeckux dnemeHToB /[l M. MenneneeBa. CrpoeHue aTroMoB.
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHMUYECKHMX JJIEMEHTOB IMEPBBIX TPEX MEPUOJAOB, KAJINS, KaJbLUUSI U UX COCIUHECHUHN B

COOTBCTCTBHUH C ITOJIOKCHUEM JJICMCHTOB B HCpI/IOI[PI‘IeCKOfI CUCTCMC U CTPOCHUCM HUX aTOMOB.

CTpOCHI/Ie BCIICCTBA. BUABI XUMHUYECKON CBSI3U. THIBI KPpUCTAJNIMICCKUX pGHIéTOK, 3aBUCUMOCTb CBOMCTB BCIICCTBA OT

THTA KPUCTAIUINYECKON PEMIETKHA U BUAA XUMUYECKON CBA3U.

Knaccuduxaius u HOMEHKIIAaTypa HEOPraHMYECKUX BEIIECTB (MEXAYHApPOAHAs W TPUBHUANbHAS). XUMUYECKUE CBOMCTBA

BCHICCTB, OTHOCAIONMUXCA K Pa3JIMYHBIM KJIaCCaM HCOPTaHHUYCCKUX COGHHHCHHﬁ, ICHCTHUYCCKAs CBA3b HCOPIraHNMYCCKHUX BCIICCTB.

Knaccudukamuss XxuMU4YecKX peakiuil Mo pa3judHbIM MpU3HAKaM (M0 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEaKIUH
BEILIECTB, MO TEMI0BOMY (P HEKTy, M0 UBMEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX AJIEMEHTOB, 110 00PaTUMOCTH, 1O Y4aCTHUIO

KaTaJin3aTopa). DK30- U S3HAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHYECKUE YPABHEHUSI.



[TonsiTue 0 ckopoCTH XUMUYeCKol peakuuu. [ToHsTHe 060 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [lonstue o
TOMOI'€HHBIX U I'€TEPOTCHHBIX peakuusx. [lonarne o xumuueckoMm paBHOBecur. DakTOPHI, BIUAIOIIKNE HA CKOPOCTh XUMHYECKOU

pPCaKIuU M IMOJIOKCHUC XUMHUYICCKOTO PaBHOBCCHA.

OKHCIINTEIFHO-BOCCTAaHOBUTEIIbHEIC pCaKknuu, BHGKTPOHHLIﬁ 0ajlaHC OKHCIIUTEIIbHO-BOCCTAHOBHUTECIBLHOM pCaKIuu.

CocraBieHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA C UCTIOIB30BAHUEM METOa SIEKTPOHHOTO OanaHca.

TGOpHH BHCKTPOHHTHHGCKOﬁ AuCConuanmm. SHCKTPOJII/ITBI H HC- JJICKTPOJIUTEHI. KaTI/IOHBI, aHUOHBI. MexaHus3m

Aucconuanuun BCIICCTB C Pa3/IMYHbIMU BUIAaMHU XUMHUYECKOU CBsI3U. CTEICHb JUuCCconuanmnu. CunbHbIC U clta0bIe QJICKTPOJINTHI.

Peakiiun nonHoro oOMeHa. YcioBHs IPOTEKaHUs peakluii HOHHOTO OOMEHA, MOJTHBIE U COKPAILIEHHBIE HOHHBIE YPAaBHEHUS
peakuuii. CBOMCTBa KUCJIOT, OCHOBAHUI U COJIEH B CBETE MPEACTABICHUN 00 EKTPONIUTHYECKON aucconranuy. KauecTBeHHbIe

PCaKIUH Ha HOHBI. [lonsTue o I'uapoan3C COJICH.

XUMUYECKUN DSKCHEPUMEHT: O3HAKOMJICHHE C MOJCISMU KPUCTAIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB M HeMeTawioB (Tpaduta U amMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs); MCCIECIOBAHUE 3aBUCHMOCTH CKOPOCTH
XUMUYECKOM pEaklud OT BO3JCHCTBUS PA3IHUHBIX (DAKTOPOB; MCCIEAOBAHHUE DIICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JUCCOLMALMU KHUCIOT, LIenoYel u coyied (BO3MOXKHO MCIHOJB30BAaHUE BHJIEOMATEpPUAJIOB); MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU MPOTEKAHUsI PEakiMii MOHHOrOo oOMeHa (oOpa3oBaHUE OCajiKa, BBIJCICHHE ra3za, oOpa3oBaHUE
BOJIbl); OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIuid (TOpEHHUE, PEaKIuu Pa3IoKEHUs,
COCIMHEHHU); PpPACTO3HABAHUE HEOPTaHMYECKUX BEHIECTB C IOMOIIbI0 KAYECTBEHHBIX PpEAKIMA Ha HWOHBI; pEIICHUE

OKCIICPUMCHTAJIbHBIX 3a1a4.



HemeTannsl u ux COCAUHCHUA

OO1asi XxapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTE€pHbIE CTENeHW OKHUcieHus. CTpoeHue u
¢u3nyeckre CBOWCTBA MPOCTBIX BEIIECTB — TaJOreHOB. XMMHYECKHE CBOMCTBa Ha NpuUMepe XJopa (B3aUMOACHCTBHE C
MeTaJulaMi, HeMeTalUlaMH, Iesnodamu). XiopoBonopos. ColsiHasi KUCIOTa, XMMHYECKUE CBOMCTBA, MONydyeHHE, PUMEHEHHE.

JlelicTBuE XJIOpa U XJIOPOBOJOPOa HA OPTraHM3M YeJIOBeKa. BakHele XJIopuabl U UX HAX0XKACHUE B MPUPOJIC.
O6mmas xapakrepuctuka 31eMeHToB VIA-rpytibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHBIE CTETICHU OKUCIICHUS.

Crpoenue u pu3nvyeckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHBIE MOAUMUKAIIMN KUCIOPOa U
ceppl. Xumudeckue cBoicTBa cepbl. CepoBOAOpOI, CTpoeHue, (U3nYecKkue W XUMHUYeckue CcBOMCTBA. OKCHABI CEpbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KUCIoTa, PU3NYECKUEe M XUMHUECKUE CBOMCTBA (00IIMe KaK MpPeCTaBUTENs Kilacca
KHCJIOT U crienupuieckue). XUMHUYECKUE PEaKIiu, JeKallie B OCHOBE MPOMBIIIICHHOTO COCO0a MOMy4YeHUsI CEPHOM KUCIIOTHI.
[Tpumenenue. Cosi CEpHOM KHUCIIOTHI, KAYECTBEHHAsI peakius Ha cylbdaT-uoH. Haxoxaenue cepbl U €€ COeIMHEHUHN B TIPUPOJIE.
XVMMHUUYECKOE 3arps3HEHUE OKPYXKAIOUIEH Cpelbl COSAMHEHUSIMU CePhbl (KUCIOTHBIE JOXKIM, 3arpSA3HEHUE BO3yXa U BOJOEMOB),

crocoObl €ro NPeJoTBPALEHUSI.
OOmas xapakTepucTuka 3eMeHTOB VA-rpynmbel. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETIEHH OKUCIICHUSI.

A30T, pacnmpocTpaHeHHE B TpHUpoe, (Pu3nuecknue W XMMHYECKHE CBoMcTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
(¢U3MYecCKre U XUMUYECKHE CBOWMCTBA, TodyueHUe U mpuMeHenune. Conmu aMMOHUS, UX (QU3HYECKHE M XUMUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHass peakivsi Ha HWOHBI aMMOHHUA. A30THasl KUCIOTa, €€ ToyiydeHue, (PU3NYECKue U XHUMHYECKHE

cBoiicTBa (OOIIME KaK MPEACTAaBUTENS Kiacca KUCIOT U crnenuduueckue). Vcmonb30BaHWe HUTPATOB M COJiEH aMMOHUS B



Ka4eCTBE MUHEPAIBHBIX YI0OpeHUil. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAloIlel Cpeibl COCTUHEHUSIMU a30Ta (KUCJIOTHBIE TOXKIM,

3arps3HEHHUE BO3AyXa, IOUBBI U BOJOEMOB).

®ocdop, amnorponusie Monudukanuu docdopa, dpusmdeckue u xumudeckue corctBa. Okcun gocdopa(V) u docdopnas

KHUCIIOTa, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA, nostydeHue. Mcnonabs3oBanue hocdaroB B kKaueCcTBE MUHEPAIbHBIX YIOOPEHHUIA.
Oo6mrast xapaktepucTrka 31eMeHToB [VA-rpymmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTCTICHN OKHCIICHHUS.

VYriepoa, amioTponHbie MoAU(UKAIMU, pacHpOCTpaHEHHWE B MPUPOAE, (DU3UYECKUE M XUMHUYECKHE CBOMCTBA. AJCOpOIHAL.
KpyroBopot yrnepozaa B mpupojae. Okcuibl yriieposia, ux Gu3nuecKkue 1 XMMHUYECKUEe CBOMCTBA, IEHCTBUE HA KUBbIE OPTaHU3MBbI,
MOJIy4YEHUE U MPUMEHEHUE. DKOJIOTUUECKHUE MPOOIEMBI, CBI3aHHBIE C OKCUAOM yrepoaa(lV); runoresa robaabsHOTro MOTEIICHUS
KJIMMaTa; TapHUKOBBIA ¢ dekT. YroiapHas KUCIOTa W €€ Coiu, MX (PU3MYeCKHe U XUMHUYECKHE CBOWCTBA, MOJNYyYECHHUE U
npumeHenue. KauectBenHnas peakius Ha kapOoHaT-uoHbI. Mcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U

CEJILCKOM XO3SMCTBE.

[lepBoHauaIbHBIE MOHATH 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX YIiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 9TaHOI,
IJIMIEPUH, YKCYCHasl kuciora). Mx cocraB u xumudeckoe crpoeHue. [loHsTHE 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX: JKHUPAX,

6€HKaX, YIJICBOJAAX — W UX POJIM B )KU3HHU YCJIOBCKA. MaTepI/IaJ'IBHOC CAWHCTBO OPTaHUYCCKHUX U HCOPIraHNMICCKUX COCHHHGHHﬁ.

Kpemnnii, ero ¢pusmdeckne u XuMUYECKHE CBOWMCTBA, MONydeHUE M mpumeHeHne. CoennHeHus KpemHHs B mpupozae. OOume
npencraieHus o0 oxcuae kpemHUsA(IV) u kpemaumeBoit kuciore. CHIMKAThI, UX HCIIOJB30BaHUE B OBITY, MEIUIIMHE,
MIPOMBINIJIEHHOCTH. BakHelIne CTpOUTENbHBIE MaTepualibl: KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, eye300eToH. [IpobieMbl

0e3011acHOI0 MCITOJIb30BaHUS CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCGI[HCBHOﬁ ZKHN3HHU.



XUMUYECKANA HKCHEPUMEHT: H3yYeHUE O0pa3loB HEOPTraHHMYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIOTBHI; MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOMIOJCHUE MPU3HAKOB WX MPOTEKaHUs; OMBITHI, OTpakarouue (pusndeckue u
XUMHUYECKHUE CBOWCTBA raJJOTEHOB U UX COEIMHEHUN (BO3MOXXHO MCIIOJIb30BAaHUE BUICOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3laMu
XJIOpUJOB (TAJIOTEHUIOB); O3HAKOMJIEHME C oOpa3namMu ceppl U €€ COCAMHEHUSIMH (BO3MOXKHO HCIOJB30BaHHE
BUJIEOMAaTEepHaoB); HaOJIOAEHHE TMpolecca OOYINIMBAaHUS caxapa IMOJA JEUCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI;
U3yYEHUE XUMHUYECKUX CBOWCTB pa30aBJICHHOM CEPHOW KHUCIOTHI, MPOBENCHHE Kau€CTBEHHOM peakuuu Ha Cynb(ar-uoH u
HaOIOIeHne TpU3HaKa €€ MPOTEKaHWs; O3HAKOMIJICHHE C (U3MYECKMMH CBOMCTBaMU a3oTa, (ocdopa W uX coenuHEHUM
(BO3MOXKHO HCIOJIb30BaHKME BHUJCOMATEPHAIOB), 0OpaslamMu a30THBIX W (OCHOpPHBIX YIOOpeHUi; MoiaydeHue, coOupaHue,
pacro3HaBaHNE U U3yYEHHE CBOMCTB aMMHaKa; MPOBEICHNE KaueCTBEHHBIX PEAKIil HA MOH aMMOHUA U (hochaT-uoH U U3ydeHne
NPU3HAKOB WX TPOTEKaHHs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MeEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB); U3yUYE€HUE MOJENIeN KPUCTAIUIMUECKUX PEIIETOK anMasa, rpaduTa, QyuiepeHa; 03HaKOMIIEHUE C MPOLIECCOM
azcopOIMu  pacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIIEM W YCTPOWCTBOM NIPOTHBOTa3a; TMOIy4YeHHE, COOMpaHue,
pacrno3HaBaHWE W M3y4YEHHE CBOMCTB YIVICKHCJIOIO Ta3a; MPOBEIECHUE KAaYyeCTBEHHBIX peaklMil Ha KapOOHAaT- W CHIIMKAT-HMOHBI
U U3y4yeHUE NPU3HAKOB MX MPOTEKAaHUS; O3HAKOMJIEHWE C MPOAYKLIHMEH CHUJIMKATHOM MPOMBILUIEHHOCTH; pEIIeHNe

OKCIICPUMCHTAJIbHBIX 3aJla4 I10 TEMC «Baxxkneine HeMeTaIbl U UX COCOUHCHUA.
MeTtauisl 1 UX COCIHNHCHUA

O6I]_[a$I XAPaKTCPUCTHKA XHMMHUYCCKUX JJICMCHTOB — MCTAJIOB Ha OCHOBAHHMHM HX IIOJOXCHHUS B HepHOHquCKOﬁ CHUCTCMC
XUMHUYCCKHX DJICMCHTOB I[ . MeHﬂeneeBa U CTPOCHUA aTOMOB. CTpOCHI/Ie MeTauIoB. MeTajuindyeckasl CBsI3b U METaJIJIMUECKas

KpUCTAJUIMYECKasl PEIIETKA. DIEKTPOXUMHUUECKHUUN Psijl HANpsKeHU MeTaimoB. Ou3nyeckrue 1 XMMHUYECKUE CBOMCTBA METAJIIOB.



Ob61ue crocoOwl MoxydeHus: MeTawioB. [loHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl

(cTanp, UyryH, JIOPATIOMUHMIA, OpOH32a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounble MeTaiuibl: nojiokeHue B [lepuonnueckon cucreme xumuyeckux 3neMeHToB . 1. Menaeneesa; CTpO€HUE UX aTOMOB;
HaxoxjeHue B npupoje. duznueckre u XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUIPOKCUIBI HATPUS U

KaJusi. HpI/IMeHCHI/IC MCJIOYHBIX MCTAJJIOB M UX CO@ﬂHHCHHﬁ.

[IlemoyHO3EMENBHBIE METAJIBI MarHul W KaJIbLHM: MOJIOKEHUE B llepromnyeckorl cucTtemMe XMMHUYECKUX siiemMeHToB J[. .
MenpeneeBa; CTpOCHHME HMX aTOMOB; HaxOXJIeHUE B mpupoje. DPusmyeckue U XMMHUYECKHE CBOMCTBA MAarHus M KaJbLIMA.

Baxneiime coequHeHus Kaablius (OKCUI, TUAPOKCHU, cOH). JKECTKOCTH BOJABI U CIIOCOOKI €€ yCTpaHEHUSI.

AuroMuHUi: nonoxkeHue B [lepuoanyeckoit cucteMe xumMuieckux smeMeHToB 1. Y. MenneneeBa; CTpoeHUE aToMa; HAXOXKICHUE

B npupojie. Pusnyeckue 1 XUMUUECKUE CBOMCTBA aTIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCUA U TUAPOKCH]IA ATTFOMUHUSI.

Kenezo: nonoxenue B llepuoanueckoit cucreMe xumudeckux sneMeHToB J[. . MeHneneeBa; cTpoeHUE aroMa; HAXOXKJICHUE B
npupojae. Puznueckue U XUMUYECKHe CBOMCTBa xene3a. Oxcuabl, ruapokcunbl U conu skenesa(ll) m xenesza(Ill), ux cocras,

CBOWCTBA U MOJIyYECHHUE.

XVMMHUUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C o0pasllaMy METaUIOB W CIUIaBOB, MX (M3UYECKMMU CBOMCTBAMU; H3yueHUE
pE3yAbTaTOB KOPPO3UHU METAIOB (BO3MOXKHO HCIOJIb30BAHKME BHUIEOMATEPHAIOB), OCOOEHHOCTEH B3aWMOACUCTBUS OKCUAA
KaJIBIIUSL U HATpUsl C BOJIOM (BO3MOXKHO HCIIOJIb30BaHHUE BHUIECOMATEPUANIOB); HMCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJBI, Mpolecca
TOpEHUs Kelie3a B KUCIOPOoJie (BO3MOXKHO HMCIOJb30BAaHUE BUACOMATEPUAIOB); MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIUI

Ha WOHBI (MarHus, Kajbllus, altoMuHus, 1uHka, >keneza(ll) m sxenesza(Ill), meau(ll)); maGmroneHre u OmMMcaHUE MPOLIECCOB



OKpallMBaHHA IIJIAMCHU HWOHAMH HATPUA, KaJIud W KaJlbIUsA (BOSMO)KHO HCIIOJIb30BaHHUC BI/II[COMaTepI/IaJ'IOB); HCCICOAOBAHHUC
aMCbOTepHBIX CBOMCTB THAPOKCHAA AJIIOMUHHUA U TUAPOKCHU /A IMHKA, PCIHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baxxneiinme

MCTAJJZIbI 1 UX COCIUHCHUS).

XuMus 1 OKpy’Karomas cpeaa

HoBble Marepuanbl 1 TexHoJI0TUU. BenecTBa U MaTepualibl B MOBCEIHEBHOM JKU3HU YelloBeKa. XUMHUsS U 370poBbe. bezomnacHoe
HCIIOIb30BaHUE BEILIECTB U XMMHUECKUX peakiuid B ObITy. [lepBas moMoIllb MPU XUMHUYECKUX OXKOrax U oTpaBieHUsiX. OCHOBBI
AKOJIOTMYECKON T'PaMOTHOCTH. XHUMHYECKOE 3arps3HCHUE OKpYXarolieil cpeabl (mpeaeiabHas OMyCTUMAas KOHIEHTpALMs

BemectB — [1JIK). Poib xuMuu B perieHU# 3KOJIOTHYECKUX MPOOIIEM.

[IpupoaHble MCTOYHUKH YIIIEBOAOPOAOB (Yyroyib, MPUPOAHBIA ra3, He(Th), MPOMYKTH MX MEpPepabOTKH, UX pOJib B OBITY U

IIPOMBIINIJICHHOCTH.

XVUMHUUYECKUH IKCTIEPUMEHT: U3yueHrne 00pas3iioB MaTepraioB (CTEKIIO, CIJIaBbl METAJUIOB, TTOJIMMEPHBIC MaTepHAIIbI).

MexnpeamMeTHblie CBA3U

PeaHI/IBaHI/IH MCKIIPCAMCTHBIX CBsI3EH IMpU M3y4YCHUU XUMHUU B 9 kmnacce OCYHICCTBIACTCA YCPC3 HCIIOJIB30BAHHUC KaK 06H_II/IX
CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK 1 HOHHTHﬁ, ABIIIIOMIUXCA CUCTCMHBIMU JJIsI OTACIIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O

OHUKJIA. PeaHI/ISaHI/IH MCIKIIPCAMCTHBIX CBs3EH IIpU HU3YyYCHHUU XHUMHU B 9 kJacce OCYIICCTBIICTCA 4YCPC3 HCIIOJIB30BAHUC KaK



O6H_II/IX CCTCCTBCHHO-HAYYHbIX HOHﬂTHﬁ, TaK U HOHHTHﬁ, ABJIIAIIONIUXCA CUCTCMHBIMU JIA OTACIIBHBIX ITPECAMCETOB €CTCCTBCHHO-

Hay4YHOT'O LIUKJIA.

O6HII/I€ CCTCCTBCHHO-HAYYHBIC IIOHATHAL Hay‘IHBIﬁ q)aKT, I'uIioTe3a, 3aKOH, TCOpHUA, aHalIn3, CHHTC3, KJIaCCI/I(l)HKaIII/ISI,
IMCPUOANIHOCTD, Ha6J'IIOI[€HI/Ie, OKCIICPUMCHT, MOACIUPOBAHUC, U3BMCPCHHUC, MOCIIb, SABJICHHUC, HapHI/IKOBHﬁ 3(1)(1)GKT, TCXHOJIOI'UA,

Marcpualibl.

@dusuka: Marepus, aroMm, IEKTPOH, IMPOTOH, HEUTPOH, UOH, HYKJIIMJ, U30TOIIbI, PAAUOAKTUBHOCTb, MOJICKYJA, SJIEKTPUYECKUN
3apsl, MPOBOJHUKH, TTOTYIPOBOJIHUKH, TUIICKTPUKH, (DOTOTIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSTHUE BEIECTRa,
ras, pacTBOp, paCTBOPUMOCTh, KPUCTAJUIMUECKAsl PEIIETKA, CIUIaBhl, (PU3NUYECKUE BEIMUYUHBI, CAMHUIBI U3MEPEHUS, KOCMUYECKOE

IIpOCTPaHCTBO, IINIAHCTHI, 3Bé3,[[I>I, COHHHG.

buonorus: (1)OTOCI/IHT€3, JAbIXaHHC, 6H00(bepa, 9KOCHUCTCMA, MHUHCPAJIBHBIC y,[[06p€HI/I}I, MHUKPOIJICMCHTBI, MAaKpPO3JICMCHTHI,

IIMTAaTCIBbHBIC BCIICCTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpAITBI, TOPHBIC TIOPOJIBI, TTOJIE3HBIEC UCKOTIAEMbIe, TOTUIMBO, BOAHBIC PECYPCHI.

IINTAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATBI

HSY‘ICHI/IC XUMHH B 8-9 kiacce HarmpaBJICHO HAa OOCTHIKCHHC O6y‘laIOI_HI/IMI/ICH JJMYHOCTHBIX, METAITIPCAMCTHBIX W IMPCAMCTHBIX

PE3YNBTAaTOB OCBOEHMSI Y4EOHOTO MpeIMETa.



JINYHOCTHBIE PE3yabTaAThI

JIMYHOCTHEBIC PE3YyJIbTATbl OCBOCHHA IIPOIrpaMMbl OCHOBHOTO O6IHCFO O6paSOBaHI/I$I JOCTHUTAKOTCA B XOA€ 06y‘-IeHI/I$I XUMHHU B
CIHUHCTBC yq€6H0ﬁ U BOCIHUTATCIILHOMU ACATCIIBHOCTH OpFaHPIBaHPIPI B COOTBCTCTBHU C TpaAUIIHNOHHBIMHU pOCCHﬁCKHMH
COOUOKYJIIbTYPHBIMH U OAYXOBHO-HPABCTBCHHBIMHW HCHHOCTAMHU, IIPHUHATBIMU B 06H_ICCTBC [mpaBujJIaM U HOPMaMH INIOBCACHUA U

CHOCO6CTBy}OT ImponecccaM CaMOIIO3HAHUA, CAMOPA3BUTHA U COIUAIIU3allUN 06yqa}011mx051.
JIMYHOCTHEIC PE3VIIbTAThI OTPAXKAIOT C(l)OpMI/IpOBaHHOCTB, B TOM 4YHCJIC B 4aCTH:
HanI/IOTI/I‘IeCKOFO BOCIIMTAaHHUA

1) LIEHHOCTHOIO OTHOIIEHHSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, TMOHUMAaHHUS
3HAYEHUsS XUMHUYECKOM HAyKd B JKM3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HHpOpManuen o
NEPEJOBBIX JTOCTHXKEHUSAX WU OTKPBITHSIX MHUPOBOH M OTEUECTBEHHOW XMMMH, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00

YCTPOMCTBE MHpaA U OOIIECTBA;
I'paxxnaHcKOro BOCIIUTAHUA

2) mpeAcTaBiIEHUSI O COLUANbHBIX HOpMax M MpPaBHJIaX MEXJINYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, Y4YEOHO-HCCIEA0BATEIbCKOM, TBOPYECKOM M JPYrMX BHUAAX JAESITEIbHOCTH;
TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOW JESATENIbHOCTH NPU BHINOJHEHUHM Y4YeOHBIX, MO3HABATEIbHBIX 3aJ]ad, BBHIMOJIHEHUU
XUMHUYECKHX HKCIEPUMEHTOB, CO3JAaHUU Y4E€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B IMpOIIEcCe
ATOW Y4eOHOMU eSITeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHWE U TIOCTYIIKM CBOMX TOBAPUUIEH C MO3UIIMM HPABCTBEHHBIX

U IIPaBOBBIX HOPM C y‘-IéTOM OCO3HaHUuA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB,



HeHHOCTI/I HAYYHOI'0 MO3HAHUSA

3) MUPOBO33PEHUYECKUX MPEACTABICHUI O BEIIECTBE U XMMHUYECKON pEaKIMi, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U COCTABJISIOIIMX OCHOBY JJIsi MOHMMAHHUS CYIIHOCTH HAy4HOM KapTHUHBI MHMpA; MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTAX pPa3BUTUSA INPUPOIBI, B3aMMOCBA3SAX YEJIIOBEKAa C IPUPOAHOM CpENOH, O POIM XUMHUU B IIO3HAHUU ITUX

3aKOHOMEPHOCTEM;

4) IIO3HABATCIIbHBIX MOTHBOB, HAIIPABJICHHBLIX Ha ITOJYYCHHC HOBBIX 3HAaHUU MO XUMMHU, H€O6XOI[I/IMI>IX JJIA 0OBsICHECHUS

Ha6JIIOI[aeMI)IX IIpOoLcCCOB " HBHCHHﬁ;

5) nmo3HaBaTeabHOM, MH(MPOPMAITMOHHONW M YUTATENIbCKOM KyIbTYpbl, B TOM YHUCJIE HABBIKOB CaMOCTOSITEIbHOM PadOThI C

y‘le6HBIMI/I TCKCTaMU, CHpaBOHHOﬁ HHTepaTypOﬁ, AJOCTYIIHBIMH TCXHUYCCKUMH CPpCACTBAMHU I/IH(i)OpMaIII/IOHHBIX TGXHOHOFHﬁ;

6) HHTCpPCCA K O6ylleHI/IIO H ITO3HAHHUIO, JIIO603HaTeJII>HOCTI/I, TOTOBHOCTH M CITOCOOHOCTH K CaM006p330BaHI/IIO, HpOGKTHOﬁ

Y UCCJIeI0BATEIbCKON ACSITENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTU U YPOBHS 00y4YE€HUS B JabHEMIIEM;
@opMUpPOBaHMSA KYJIbTYPbI 310POBbSA

7) 0CO3HaHMSI IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3I0POBBIA 00pa3 KU3HHU,
OCO3HAHUS MOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YHNOTPEOSCHUS AJKOTOJISI, HAPKOTHUKOB, KypEeHHs), HEOOXOAMMOCTH

cOOJTIOfIeHU S MPaBUIJI 0€30MaCHOCTH MPU OOPAILICHUH C XUMUYECKUMU BEIIECTBAMHU B OBITY M peaibHOM KU3HH,

TpynoBoro BocnuraHus



8) uMHTepeca K MPaKTUYECKOMY HM3YyUeHHI0 Tpodeccuit U Tpyda Pa3lIUyHOTO poja, YBaKEHHUE K TPYLy U pe3ysibraTtam
TPYIOBOM JEATENbHOCTH, B TOM 4YHCJIE Ha OCHOBE NPHUMEHEHHS NPEIMETHBIX 3HAHUM IO XHMHH, OCO3HAHHOTO BbIOOpa
UH/IMBUIYAJIbHOM TPAeKTOPUU MPOJOJKEHHUsST 0Opa3oBaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN; YCIENTHON MPOPECCUOHATEHON ACSITEIBHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHIA;

TOTOBHOCThH Q/IalITUPOBATHCS B MPO(EeCCHOHAIILHOM Cpe/ie;
JKOJOTrHYECKOr0 BOCIIUTAHUSA

9) sKOJIOTHYECKH 11e1ec000pa3HOr0 OTHOIICHUS K MPHUPOAC KaK UCTOYHUKY KU3HHU Ha 3eMiie, OCHOBE €€ CYIIIeCTBOBAHUA,
MMOHMMAHMS [IEHHOCTU 3I0pPOBOTO M 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXWYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIONACHHUS IpaBUJI OE30I1aCHOTO IMOBEJICHHS NpH paboTe C BEIIECCTBAMH, a

TAKXKE B CUTyalUsAX, YyTPOKAKOIINX 30POBbIO U KU3HU JIOACH;

10) cnocoOHOCTM MNPUMEHSTh 3HAHUS, MOJIydyaeMble TPU H3YUYCHUM XUMUM, JJIS pPEIICHUs 3ajlady, CBA3aHHBIX C
OKpY)Kalolel MPUPOJHON CpPEoil, TOBBIIMICHUS YPOBHS DKOJIOTHYECKOW KYJIBTYpbl, OCO3HAaHMs TJI00AJbHOTO Xapakrepa

OKOJOIH4YCCKHUX HpO6J'ICM 151 HyTCﬁ X PCHICHUA IMTOCPECACTBOM METOJ0B XMMUHU,

11) 9KONMOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAaTHLCS UM B MO3HABATEbHOW, KOMMYHUKATUBHOM M COLUAIBHOM

MpaKTUKe.

MeTal'[peIlMeTHl:Ie PeE3yJabTarTbl



B cocrtaBe MerampenMETHBIX PE3yNbTaTOB BBIACISAIOT 3HAYMMBIC UIsI (DOPMUPOBAHUS MHUPOBO33PEHUS OOIEHAYYHbBIE
MOHATUS (3aKOH, TEOpHWs, NPHUHIMI, TUIOTE3a, (PAKT, cHUCTEMa, NPOLECC, IKCOEPUMEHT U Jp.), KOTOPbIE HCIOJB3YIOTCS B
€CTECTBEHHO-HAY4YHbIX YU€OHBIX IPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPEIMETOB (JOPMHUPOBATH MIPEICTABICHHE O
LEJOCTHOW HAyYHOM KapTUHE MHUpa, W yHHUBEpCalbHble Yy4eOHble JAEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKAaTUBHBIE,
PETYASTUBHBIE), KOTOPBIE 00ECTIEUMBAIOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO

y4eOHOM JIeSITEIILHOCTH.

MeTaHpeﬂMeTHBIC pe3yibTarbl  OCBOCHMS O6p330BaTeHBHOﬁ nporpamMmbl 110 XHMMHHU  OTpaXKarOT  OBJIAJCHHC

YHHUBEPCAJIbHBIMH MTO3HABATEIIbHBIMHU JICHCTBUSIMH, B TOM YHUCJIE:
Ba3oBbIMH JOrH4ecKUMMU JeHCTBUAMHU

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUHU 3HAHUM: PAaCKPBIBATh CMBICT XUMHYECKHX
MOHATUN (BBIACISATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMH MOHSATUSIMU), UCIIOIB30BATh MOHSTHUS
JUISL OOBSICHEHUS OTACIBHBIX (PAKTOB M SBJICHUM; BEIOMPATh OCHOBAHUS M KPUTEPHUH JJIs1 KIIaCCU(DUKAIIUA XUMHYECKUX BEIIECCTB U
XUMUYECKUX pEeaKIui; yCTaHaBIMBaTh MPUUYUHHO-CIICJICTBEHHBIC CBSA3U MEXKIY OOBEKTaMHU W3YYEHUS, CTPOUTH JIOTUUYECKHUE

pPacCCyKaACHHUA (I/IHI[YKTI/IBHBIG, ACAYKTUBHEIC, 11O aHaHOFI/II/I); JACJIaTh BBIBOJbI U 3aKJITIOUYCHU A,

2) yMEHHEM MPUMEHITHh B IpoLecce NO3HAHUs MOHATUS (IPEAMETHBIE U METalpeIMETHbIE), CAMBOJIUYECKUE (3HAKOBBIC)
MOJIENIM, HCHOJb3yeMble B XHMHH, NpPEOOpa30BBIBATH ILIMPOKO MPUMEHSEMbIE B XUMHUU MOJIEIbHBIE MPEIACTABICHUS —
XUMUYECKUIA 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKass GopMmyina U ypaBHEHHME XMMUYECKON peakiMu — MpHU PElIeHUH y4eOHO-
ITI03HABATENbHBIX 337a4; C YYETOM ITHUX MOJEIBHBIX IPEACTABICHUN BBIABIATH U XapaKTEPU30BaThb CYLIECTBEHHBIE NPU3HAKU

HN3y4aCcMBIX OOBEKTOB — XHMHUYECKHX BCHICCTB U XHUMHNYCCKUX pCaKHHﬁ; BBISBIIATD O6H_II/I€ 3aKOHOMCPHOCTH, IMPHUYHUHHO-



CJIIEICTBEHHBIEC CBSI3M M NPOTUBOPEYMS B HM3Y4YAaE€MbIX IPOLECCAX W SIBICHUAX; INPELIararb KPUTEPUU U1l BBIABICHUS ITHUX
3aKOHOMEPHOCTEH M MPOTHUBOPEUUIi; CaMOCTOSTENIbHO BBIOMpATh CIOCOO perieHus yuyeOHOW 3ajaud (CpaBHHBATH HECKOIBKO

BapUAHTOB pEIIeHUs, BRIOUpaTh HauOoee MOIXOAAIINN C YUETOM CaMOCTOSTEIIbHO BBIJICJICHHBIX KPUTEPHUEB);
Bba3zoBbIMH HccIe10BaTEILCKUMHU AeHCTBUSIMHA

3) YMCHUCEM HCIIOJIL30BATh MMOCTABJICHHBLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHSA, 4 TAKKC B Ka4CCTBC OCHOBBI JIA

(bOpMHpOBaHI/I}I THUITIOTC3EbI 110 IIPOBCPKE IIPABUJIBHOCTHU BBICKA3BIBACMBIX CYH(H@HHﬁ;

4) npuoOpeTeHHE OmbITa MO IUIAHUPOBAHUIO, OPraHM3AllMM M IPOBEJIECHUI0 YUYEHUYECKHUX HKCIEPUMEHTOB: YMEHHE
HAOJI0aTh 3a XOIOM IPOLIECCa, CaMOCTOSTENBHO MPOTHO3UPOBATh €r0 pe3yibrar, (GopMyInpoBaTh 0OOOIIEHHS U BBIBOIBI 110

pe3ysbTaTraM MPOBEIEHHOTO OIBITA, UCCIASAOBAHHUS, COCTARIIATL OTUET O IIPOJIEIaHHOM padboTe;
Paboroii ¢ nndopmanmei

5) yMeHueM BbIOMpATh, aHAJTM3UPOBATh U MHTEPHPETUPOBATh MH(POPMAIMIO PA3NUUYHBIX BUIOB U (HOPM IpEnCTaBICHUS,
MOJIyYa€MYI0 W3 Pa3HbIX MCTOYHUKOB (HAYyYHO-TOMYJSpHAs JIMTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPaBOYHBIE MOCOOWS,

pecypcbl THTepHeTa); KpUTUUECKHU OIIEHUBATh MPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(OpMAITHIO;

6) yMEHHUEM MPUMEHSATH Pa3InYHbIE METObI U 3aMPOCHI MIPU MOUCKE U 0TOOpe MH(GOPMAIIUU U COOTBETCTBYIOIINX JaHHBIX,
HEOOXONMMBIX IS BBIMOJHEHUS Y4EOHBIX M MO3HABATENbHBIX 3a/lad ONPEJeIEHHOrO THUIA; MPUOOPETEHHE OIbITa B 00JACTH
MCIOJIb30BaHMs HHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBIaIeHUE KYJIBTYPOl aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CHUCTEM; CaMOCTOATEIBbHO BBIOMpPATh ONTUMAJbHYIO (OopMy mpeacTaBieHUuss MHPOPMALUMU U HILTIOCTPUPOBATH

peraemMbie 3a/1a9M HECIOKHBIMUA CXeMaMHU, TuarpaMMamu, IpyruMu opmamu rpadvki ¥ UX KOMOWHAIIASMY;



7) yMEHHEM HCIIONIb30BaTh M aHAJIM3UPOBATH B MpOIlecce yUeOHON M MCCIEeN0BATEIbCKON ACSITENbHOCTH HHPOPMAIIUIO O

BJIMSTHUY ITPOMBIIUIEHHOCTH, CEIBCKOTO X03CTBA U TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH TPUPOAHON CPEIbI;
YHuBepcajJbHbBIMU KOMMYHUKATHBHBIMH el CTBUSIMHA

8) ymeHueM 3a7aBaTb BOMPOCH! (B XOJ€ AUajora W/Wiu JUCKYCCHUH) IO CYIIECTBY OOCYXIaeMoil TeMbl, (POopMyIUpOBaTh

CBOU IPCAJIOKCHHA OTHOCUTCIIbHO BBIITIOJIHCHUA Hp@I[J'IO)KCHHOfI 3aga4yu,

9) nmpuoOpeTeHnEe OMbITa MPE3EHTALUU PE3yIbTaTOB BBIMOJHEHHUS XMMHUYECKOTO JKCIEPUMEHTa (J1a00paTOpHOTO OIbITA,

Ha60paT0pHOﬁ pa60TBI I10 UCCJICIOBAHUIO CBOMCTB BCIICCTB, yqe6H0ro HpOGKTa);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHON CO CBEPCTHMKAMU IO3HABATEIBHOM M HCCIEAOBATEIBCKON NEATEIBHOCTH MPU
pelIeHUd BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE ydé€Ta OOIIMX HMHTEPECOB W COIVIACOBAHUS MO3UIUN (00CYyXAeHUs, OOMEH
MHEHUSIMH, «MO3TOBBIE IITYpPMbD», KOOPAHHAIMS COBMECTHBIX JEHCTBHUM, OIpPEHAECICHUE KPUTEPUEB IO OIEHKE KayecTBa

BBITIOJTHEHHOUW pabOTHI U JIp.);
YHuBepcaJbHBIMH PeryJATHBHBIMU /IeliCTBUSIMH

11) ymeHueM camMOCTOSITEILHO OIpPEAENATh LEeNH JeATEeIbHOCTH, TIAaHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH U TIPH
HEOOXOMMMOCTH KOPPEKTUPOBATH CBOIO JIESITENILHOCTh, BhIOMpaTh HauOosiee 3(PGEeKTUBHBICE CHOCOOBI pEHICHUS Y4YEOHBIX W
MMO3HABATEIBHBIX 3a1a4, CaMOCTOSITEIbHO COCTaBISATH WIIM KOPPEKTHUPOBATH TMPEMJIOKCHHBIH alTOPUTM ACHCTBUHA TIpH
BBITIOJIHCHUU 3aJIaHUN C y4ETOM TMOJTYYEHUS HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX; OICHUBATH

COOTBCTCTBHUC ITIOJTYYCHHOI'O pE3yJIbTaTa 3asIBJICHHOM e,

12) yMeHHEM UCTIONb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEIaraéMble B YCIIOBUU 33JIaHUN.



HpeIlMeTHble PE3YyabTaThl

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHHUIO OOSI3aTENBHOTO CONEP)KaHHUs, YCTAaHOBICHHOTO JTAaHHOW MPUMEPHOM
paboyeil mporpaMMoi, BBIACIIAIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHSI 1 CIIOCOOBI IEUCTBHM, crieliupuiecKue
JUTSL TIPEIMETHOM 00MacTi « XUMHUS, BUIbI ACSTEILHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMSI, €T0 UHTEPIIPETAIIMHU, TPEoOpa30BaHUIO

41 HpI/IMeHCHI/IIO B paSJ'II/I‘IHBIX y‘—IC6HBIX U HOBBIX CI/ITyaI_II/IﬂX.
[IpeameTHbIe pe3yabTaThl OTPaXKarT CPOPMUPOBAHHOCTD Y OOYUAFOITUXCS CICTYIOMNX YMEHUM:
8 Ki1acce

1) packpwvieameb cmbici OCHOBHBIX XMMHUYCCKHMX TOHSATHH: aTOM, MOJIEKYyJa, XUMHYCCKHI 3JIEMEHT, IPOCTOE BEIICCTBO,
CJIO)KHOE€ BEIIECTBO, CMECh (OJHOPOJIHASI U HEOIHOPOJIHAsI), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAas W MOJIEKYJIsIpHasi macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCoBasl JOJISI XUMHUYECKOTO JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM, OKCH/I,
KHUCJIOTa, OCHOBaHUE, COJIb, DJIEKTPOOTPHUIIATEILHOCTh, CTENEHbh OKHUCJICHHUS, XUMHUYECKasl peakius, KiaccuuKaius peaxKiiuii:
peaKIui COCIUHCHMSI, PCAKIIMHM Pa3JIOKEHHUS, PEaKIMU 3aMeIeHUs, peakiuu OOMEHa, PK30- M JIHJAOTEPMUUYECKHE PEaKIuu;
TerIoBoM 3(PdeKT peakuuu; sapo aToma, JISKTPOHHBIA CIIOW aroma, aTOMHas OpOWTal b, pajuyc aroMa, XMMHYECKas CBS3b,
MOJISIpHAsi W HEMOJsipHAs KOBAaJEHTHAs CBA3b, MOHHAs CBsA3b, HMOH, KAaTHOH, aHWOH, PacTBOp, MaccoBasi JOJs BEIIECTBA

(TporieHTHAsI KOHIICHTPAIIUSI) B pACTBOPE;

2) UAIOCMpuposams B3aMMOCBA3b OCHOBHBIX XUMHUUYECKHUX MOHATHH (CM. IT. 1) ¥ MPUMEHSTh 3TH TOHATHS NPU OMHCAHUN

BEILECTB U UX IIPEBPALLCHUN;

3) ucnonvzosames XAMHUUECKYIO CUMBOJIUKY JUIS COCTaBICHHS (DOPMYIT BEIIECTB U YPABHEHUH XUMHUUECKHUX PEaKITUi;



4) onpec)eﬂﬂmb BaJICHTHOCTHb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUHCHUAX, CTCIICHb OKHUCJICHUA JJICMCHTOB B 6I/IHapHBIX
COCOAMHCHUAX, IPHUHAMICKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy COGI[I/IHGHI/Iﬁ 10 (bOpMy.]'IaM; BHUJ XUMHYECKON CBSI3U

(KOBaJIeHTHaSI 151 I/IOHHEUI) B HCOPraHMYCCKUX COCAMHCHUAX,

5) packpvisamev cmuicn [lepuomuueckoro 3akona JI. M. MeHzeneeBa: NEMOHCTPUPOBATh NMOHUMAHHUE MEPUOAMYCCKON
3aBUCHUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT MX MOJoxkeHus B llepumonuueckoil cucreme; 3aKOHOB COXPAHEHUSI MAacCChI
BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJpo; OMUCHIBATh U XapaKTePU30BaTh TAOIMUHYIO
dhopmy Ilepuoandeckoit CUCTEMbI XUMUUECKHUX AJIEMEHTOB: pa3iMyaTh MOHATUS «IJIaBHAs MoArpynmna (A-rpymnmna)» u «mnododHas
nonarpynna (b-rpymnmna)», Majbie U 0oJbIIue IEPUOb; COOTHOCUTHh 0003HAUEHHUs, KOTOPbIE UMEIOTCS B Tabnuile «Ilepuonnyeckas
cucremMa xuMmuueckux snemMeHToB J[. 1. MeHaeneeBa» € YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB XHUMHUYECKUX

AJIEMEHTOB (COCTaB U 3aps] AApa, 00IIee YUCIIO IEKTPOHOB U PACIIPENEIICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMUYIECKHE DIIEMEHTBI; HCOPTaHUYECKHE BEIIECTBA; XUMHUUCCKHUE peakiuu (10 YMCIy U COCTaBy

YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, 1O TEIUIOBOMY 3D PeKTy);

7) xapaxmepuzosams (onucbléams) OOIINE XUMUUECKHUE CBOMCTBA BEIISCTB PA3IMYHBIX KIIACCOB, IMOJITBEPIKIast ONIMCAHNE

IMpuMEcpaMu MOJICKYIIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUUYCCKHUX peaKHI/Iﬁ;

8) NnpocHOo3Upoeamos CBOMCTBa BCHICCTB B 3aBHUCHUMOCTH OT HX KaUCCTBCHHOI'O COCTaBd, BO3MOKXHOCTH IIPOTCKAHHA

XUMHYECKUX IPEBPALIEHNUN B PA3JIMYHBIX YCIOBHSIX;

9) 6wbluuCAAMb OTHOCUTEIBHYIO MOJICKYJISPHYIO U MOJISIPHYEO MacChl BEIIECTB; MAaCCOBYIO JOJIF0 XUMHUECKOTO DJICMECHTA

1o ¢opMysie COETMHEHHUS; MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI MO YPABHEHUIO XMMUYECKOM PEAKIIHH;



10) npumernsimv OCHOBHBIC OIIEpAIMM MBICIUTEIILHOW JEATEIBHOCTH — aHAJlM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEMAaTHU3alliI0, KIaCCU(UKAIMIO, BBISBICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€M — JUIsi M3Y4YEHHs] CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIUH; €CTEeCTBEHHO-HAyYHbIE METONbI MO3HAHUS — HaOIONEeHHE, U3MEpPEHUE, MOJEIUPOBAHUE, YKCIICPUMEHT

(peanbHBIN U MBICIICHHBIN);

11) credosame TpaBUIIaM TIOJNB30BAHMS XUMHUYECKOW TOCYNOW W JIAOOPATOPHBIM OOOPYIOBAaHHEM, a TAKXKE IPaBHIIAM
oOpallleHus1 ¢ BEUIECTBAMM B COOTBETCTBHUU C HUHCTPYKUUSMHU IO BBINOJHEHHIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB I10
MOJIYYEHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPO/a U KHUCIOpPOAA), MPUTOTOBIECHUIO PACTBOPOB C OMNpPEIAEIEHHOMN
MaccoBOM J0Jed pacTBOPEHHOIO BEUIECTBA; IUIAHUPOBAaTb M IMPOBOAUTH XUMHUYECKHE 3KCIIEPUMEHTHI IO PACIO3HABAHUIO

PacTBOPOB IIeI04Ye U KUCIIOT C TIOMOIIBIO HHIUKATOPOB (TakMyc, heHoIdTaenH, METUIOPaHX U JIp.).
9 kiaacce

1) packpvieamv cmbici OCHOBHBIX XMMHYCCKHUX MOHITHIA: XUMHUYCCKUN SJIEMEHT, aTOM, MOJICKYyJla, HOH, KaTHOH, aHHUOH,
IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKasl PEaKuus,
XUMUYECKas CBsI3b, TEIUIOBOM H(p(EKT peakiuu, MoJib, MOJSPHBIM 00BEM, paCTBOP; OJICKTPOJIMUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJIUTUUECKAs JUCCOIMALINS, PEaKIMd MOHHOTO0 OOMEHa, KaTrajau3arop, XMMHUYECKOe paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE pPEAaKIMU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCJICHHE W
BOCCTaHOBJICHUE, aJUIOTPONUsi, aM(POTepHOCTh, XUMHUUECKasl CBsI3b (KOBaJICHTHAsl, MOHHAs, METAJTMYecKas), KpucTaIndecKas
pemeTKa, KOppo3us METAJUIOB, CIUIABBI, CKOPOCTh XMUMHUYECKOM peakuuu, mpeaenbHo aonyctuMmas konmeHTpauus (IT1K)

BEILIECTBA;



2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XHMHUYCSCKHUX MOHATHHA (CM. I1. 1) ¥ IPUMEHSITh 3TH IMOHATHUS MPU OIMMCAHUN

BEILIECTB U UX IIPEBPALICHUN;
3) ucnonv3osams XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUST ()OPMYIT BEIIECTB M YPABHEHUIH XUMUYECKUX PEAKIINH;

4) onpedensmes BAJICHTHOCTh M CTCIICHb OKHCJICHUS XHMHUYCCKUX DJIEMEHTOB B COCIMHECHUSX PAa3IMYHOTO COCTaBa;
MPUHA]JICKHOCTH BEIIECTB K OMpPEAeIEHHOMY KIIacCy COeIMHEHM 1Mo hopMynaM; BII XUMHUECKOM CBS3U (KOBAJICHTHAs, HOHHA,
METaJNINYEeCKasi) B HEOPraHUUECKUX COECAUHEHMSIX; 3aps]l HOHA [0 XMMHUECKON (opMyrie; XapakTep cpebl B BOJHBIX pacTBOpax

HCOPraHN4CCKUX COGIII/IHCHI/Iﬁ, THII KpHCTaHHHqCCKOﬁ pGIHéTKI/I KOHKPCTHOT'O BCIICCTBA,

5) packpvisamv cmuicn Tepuonnueckoro 3akoHa JI. . MenaeneeBa U IeMOHCTPUPOBATh €r0 IMTOHMMAHHWE: ONKMCHIBATh M
XapakTtepusoBarh Tabmuunyio ¢dopmy Ilepuomuyeckoil cCUCTEMbl XUMUYECKHX OJJIEMEHTOB: pas3iinyarh IOHATUS «IJIaBHAs
nonarpynna (A-rpymnma)» u «mnobouynast noarpynna (b-rpymnmna)», Mansie 1 OOJIbIINE TEPUOJIBI; COOTHOCUTH 0003HAUYECHHUSI, KOTOPhIC
UMEIOTCSI B TIEPUOINYCCKON TaONHIle, C YUCIOBBIMHM XapaKTCPUCTHKAMU CTPOCHHUS aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB H
3apsia szpa, o0lee YKCIO AJICKTPOHOB M PacHpeiesiCHUE MX IO 3JEKTPOHHBIM CJIOSIM); OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B
W3MCHCHUM CBOMCTB JJICMEHTOB M MIX COCAMHEHHUH B IMpeAeiiax MajbIX MEPHOJOB U TJIABHBIX MOATPYIIT C YIETOM CTPOCHHS UX

aTOMOB;

6) kraccuguyuposamv XUMUYIECKHE DIIEMCHTBI; HCOPTaHUYECKHE BEIIECTBA; XUMHUUCCKHUE peakinu (10 YMCIy U COCTaBy

YYaCTBYIOILMX B PEaKLMU BEIIECTB, M0 TEIIOBOMY (D (PEKTY, O U3MEHEHUIO CTETIEHEW OKUCIEHUS XUMUYECKHUX DJIEMEHTOB);

7) xapaxmepuzoeams (OTHMCHIBATh) OOIIHME U CHEIU(PUICCKHE XUMHUYCCKHUE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIICCTB,

MMOATBCPKAAA OIMMCAHNC TPUMCPAMU MOJICKYJISIPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYICCKHUX peaKuHﬁ;



8) cocmasnams ypaBHEHHS SIIEKTPOJIMTHYECKOW JIUCCOIMAIMKM KHCIIOT, IIEJOYEH W COJICH; IMOJHBIE W COKpAIIEHHBIC
YpaBHEHUSI pEaKIMii MOHHOTO OOMEHA; YpaBHEHUSI PEaKIUid, MOATBEPKIAONIUX CYIIECTBOBAHUE T'€HETHYECKOU CBA3U MEXKIY

BCHICCTBAMHU PA3JIMYHBIX KJIACCOB,

9) packpseieanib CyutHocnib OKHCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MOoCpCACTBOM COCTABJIICHUA OJJICKTPOHHOTO

OayraHca dTUX peaKITuii;

10) npocHOo3Upoeamsb CBOMCTBa BCHICCTB B 3aBHCHUMOCTH OT HX CTPOCHH:A, BO3MOXHOCTHU IIPOTCKAHHUA XHMHUYCCKUX

HpeBpameHm"I B PA3JIMYHBIX YCJIOBHUAX;

11) 6bl4UC/isiNb OTHOCUTCIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MACChl BCHICCTB, MAaCCOBYIO OO0 XUMHYCCKOIO 3JICMCHTA

110 (1)opMyne COCAMHCHUA; MAaCCOBYIO JOJIIO BCUICCTBA B paACTBOPC, IIPOBOAUTDH paC‘léTLI I10 YPaBHCHHIO XUMHYECKOU pCaKnuu,

12) cnedosamv mpaBUIaM TOJB30BAHUS XHMHYCCKOW TOCYIOH M JIaOOpaTOpHBIM OOOPYIOBAaHHEM, a TAKXKE IPaBHJIAM
oOpallleHHsI ¢ BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSMH [0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIMBITOB IO

MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPIKAAIONINE KAYSCTBCHHBIH COCTaB PA3JUYHBIX BEIECTB: PACIIO3HABATH ONBITHBIM MyTEM
XJIOpUA-, OpOMHJI-, UOAU]I-, KapOOHAT-, (pocdaT-, cunmkar-, cyabdar-, TMAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI U3yYEHHBIX

MCTAJIIOB, IIPUCYTCTBYIOIIHMC B BOAHBIX PACTBOpAX HCOPIraHUYICCKUX BCHICCTB,

14) npumensimv OCHOBHBIC OIEPALMU MBICIUTEIBHON JCATEIBPHOCTH — aHaIW3 M CHHTE3, CpaBHEHHE, 0000IIcHHE,

CUCTCMATHU3al1MIO, BLIABJICHUC IMPHUYMHHO-CICACTBCHHBIX CBSI3EH — AJIs1 U3YyUCHUA CBOMCTB BCIICCTB U XHMMHUYCCKHUX peaKHI/Ifl;



CCTCCTBCHHO-HAY4YHbIC MCTOIbI

MO3HaHUg — HaOJIoNeHue,

U3MEPEHUE, MOJICTUPOBAHUE, OHKCIEPUMEHT (pealibHbld U

MBICJICHHBIH).
TemaTuveckoe NJIAHUPOBAHUE
8 kiace
Ne | Haspanwue pazaenoB u tem | KomuuectBo W3 HUX BBIICIICHO:
4acoB [IpoBepounsie | JIaboparopusble | [IpakTuueckue O0P u LIOP
(obmee) paboThI paboThI paboThI
1 | Pa3zmen 1. https://resh.edu.ru/subject/29/
IlepBoHayabHbIE
XHMHYECKHe MOHATHUS
1.1 | Xumusa — BakHas 001acTh 5
€CTECTBO3HAHUS U
IIPAKTUYECKOU
NEATEeIbHOCTH Y€JIOBEKa
1.2 | BemectBa 15 1
U XUMUYECKUE PEaKINu
Hroro k pazaery 20 1
2 | Pasnex 2. Baxkueiiue https://resh.edu.ru/subject/29/




NMpeEaACTABUTEIN
HEOPTaHUYECCKUX

BCIIECTB

2.1

Bosznyx. Kucnopon.

[MTonsarue 00 oxcumax

2.2

Bonopo.
[ToaaTne o KucIOTAX

H COJIIX

2.3

KonunuecTBeHHbIC

OTHOIICHUA B XUMHUH

2.4

Bona. PactBopsl. [lonsTue

00 OCHOBaHUAX

2.5

OCHOBHBIE KJIaCCHhI
HEOPTaHUYECKUX

COEIMHEHUN

11

Hroro k pa3neny

30

Pa3gea 3.
Ilepuonuveckuii 3aK0H U

Ilepuoauyeckas cucrema

https://resh.edu.ru/subject/29/




XMMHYECKHX JI€eMEHTOB
JI.AA. MeHnaeJieeBa.
Crpoenne aToMOB.
XumMu4yeckas CBsI3b.
OxkuciaurTeabHO-
BOCCTAHOBHTEJILHbIE

peaKium.

3.1

[Tepuognueckuii 3aKOH U
[Tepuoanueckas cucrema
XAMHYECKUX JIEMEHTOB
. 1. Menaeneena.

Crpoenue aroma

3.2

XUMHUYECKas CBA3b.
OKHUCIIUTEILHO-
BOCCTAHOBUTEJILHBIE

peakuuu

Hroro k pasneny

15

Pe3epBHOE Bpems

OBLLEE

68




KOJIMYECTBO YACOB
1O ITPOI'PAMME

TemaTnueckoe IJIAHUPOBaAHHUE

9 kJacc
Ne | HasBanwme pa3nenos u tem | Konnuectso W3 HUX BBIAENEHO:
4acoB [Iposepounsie | JIabopartopusie | [IpakTnueckue O0P un LIOP
(oOmee) paboThI paboThI paboThI
1 | Pa3gex 1. BemmecTBo 1 https://resh.edu.ru/subject/29/
XHMHUYeCcKHe peaKunu
1.1 | [ToBTOpeHue u yrayoacHHEe 5 1
3HAHU OCHOBHBIX
pas3zaenoB Kypca 8 kiacca
1.2 | OcHOBHBIE 4
3aKOHOMEPHOCTHU
XAMHUYECKUX PEAKIUN
1.3 | DnekTponuTHYecKast 8 1
JUCCOLIMAIIUS.

XUMHUYECKUE PEAKIUU B




pacTBopax

Hroro k pa3meny

17

Pa3gen 2. Hemerasiisl n

HX COCAMHCHHUA

https://resh.edu.ru/subject/29/

2.1

OO01as xapakTepucTUKa
XUMHYECKUX 3JIEMEHTOB

VIIA-rpynmnsl. ["anoressl

2.2

OO1as xapakTepucTUKa
XUMHYECKUX 3JIEMEHTOB
VIA-rpynnsl. Cepa u €€

COCOAMHCHUA

2.3

OO61mast xapakTepucTUKa
XUMHYECKHUX AIIEMEHTOB
VA-rpynnsl. A3or,

dbochop 1 X coeTMHEHUS

2.4

OO1as xapakTepucTUKa
XUMHUYECKHUX AJIEMEHTOB
IVA-rpynmnst.

Yrepon 1 KpEMHUU U UX




COCOAMHCHUA

Hroro k pasneny 24
3 | Pazgen 3. MerayLibl M UX https://resh.edu.ru/subject/29/
coeIMHEHUS
3.1 | O6mue cBoiicTBa 4
METaJIJIOB
3.2 | BaxHeiiume METaJTbI U UX 16
COCTUHECHHUS
Hroro k pasneny 20
4 | Pa3zmea 4. Xumus "
OKpYy Kalolas cpena.
4.1 | BemecTBa 1 Marepualbl B 3
KU3HU YEJIOBEKA
HToro k pa3neny 3
Pe3epBHOE Bpems 4
OBIIEE 68
KOJIMYECTBO YACOB

11O ITPOI'PAMME




