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MOACHUTEJIBbHAS 3AIINCKA
Jannas pabouasi mporpamma yueOHOTO peaMeTa « XuMus» 1iist 8-9 kinaccoB pa3paboTaHa B COOT-
BETCTBHUHU C:

1. denepanbHblii rocyJapCcTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOTO 0011ero 06pa3o-
BaHus (yTB. npuka3zom Munnpocseuenust Poccuu ot 31 mas 2021 r. Ne 287);

2.®enepanpHas oOpa3zoBaTeIbHas MPOrpaMMa OCHOBHOTO 001Iero oopa3oBaHus (yTB. IpUKa-
30M Munnpocemenus Poccun ot 18 mas 2023 1. Ne 370)(manee — @OIT OO0);
2. ®enepanbHOI paboyeil mporpaMMoii OCHOBHOTO 00111ero 00pa3zoBanusi. XuMus (06a3oBbIi ypo-
BeHb) (1711 8-9 kimaccoB 0Opa3oBaTeIbHBIX Opranuzanuii) — Mocksa, 2023;

3 Xumus .Heopranmdeckas Xxumus.8 kiacc:yde0./11s1 00meo0pa3oBar. yapekASHUH ¢ IPUILHA JICK-
tpoH.Hocurene/ I'.E.Pym3utuc, @.I'.@enpaman.-15-¢ uzn.-M.:Ilpocsemienne-176 c.: ui.

Xumust. Heopranmueckas xumusi. Opranuueckast xumusi. 9 knacc : yue6. J{ist o0meodpazoBar.
yupexaenuii / I'.E. Pymsutuc, ®.I'. ®enpaman. — 13-e uzn. — M. :[Ilpocsemenue — 191c. : w.

4. OcHOBHOI 00pa30BaTEILHON MPOrpaMMOi OCHOBHOTO 0011eT0 0OpazoBanus (8-9 kimacce) MOY
«KppIMcKas mkomnay;

5. Tonoxenuem o padoueii nporpamme (PI'OC-2021).
COAEPKXAHUE OBYUEHUS

8 KJIACC

IlepBoHayajbHbIe XMMUYECKHE MOHSITHUSI

[Ipenmer xumuun. Ponp XMMHUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tela v BelecTBa.
®u3nYeCcKre CBOMCTBA BEMIECTB. ArperaTHoe cOCTOIHUE BemecTB. [loHATHE 0 METOax MMO3HAHUS B
xumun. YucTeie BemecTBa u cMecu. CriocoObl pa3eieHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE AIeMeHThl. CUMBOJIBI XUMUUYECKHUX AyieMeHTOB. [IpocThie
U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocTaBa BeniecTB. OTHOcUTENbHAsA aTOMHas Macca. OTHOCHUTENbHAsE MOJIEKYJIsIpHas Macca. Macco-
Bas JIOJISI XMMHYECKOTO DJIEMEHTA B COSIMHCHUH.

KonuuectBo BemectBa. Mosibs. MonsipHas macca. B3auMocBsi3b KOJIU4eCTBa, MACChl U YKCIIa
CTPYKTYPHBIX €IUHUIL BeliecTBa. PacuéTel mo hopmynaM XUMUYECKUX COCTUHEHHM.

Pu3znyecKre U XUMUYECKUE SIBJICHUSA. XUMHUUECKasl peakius U €€ IpU3HAKU. 3aKOH COXpaHe-
HUSI MacChl BEIIECTB. XUMUYECKUE ypaBHeHUs. Kimaccudukanus XUMHUYECKHX PEeakIuil (coeanHe-
HUs, Pa3JIOKCHHS, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MMOCYIOH, MpaBuUiIaMu pabOTHl B JIaOOpaTOpUH U mpuéMaMu 00-
parmieHus ¢ 1a00paTOpPHBIM 000PYIOBAHUEM, U3yUYEHHE U ONMCaHue (PU3NUECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKHUX BEIIeCTB, HaOM0AeHne (pr3ndecKkux (TUIaBlieHUE BOCKA, TasTHHUE JIbIa, pACTHPAHUE
caxapa B CTYIIKE, KATICHUE U KOHJICHCAIMS BOJbI) U XUMUUYECKUX (TOPEHUE CBEYH, MPOKATHUBAHUE
MEJIHON TPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOW) SBJICHUN, HAOIIOICHUE W ONTMCAHUE TIPHU-
3HAKOB MMPOTEKAHUS XUMHUUYECKUX PEaKINil (pa3iokKeHue caxapa, B3auMOJICHCTBHE CEPHON KUCIIOTHI



¢ xJopunoM bapus, pasnoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aUMOICHCTBUE KeJe3a
¢ pactBopom coyu meau (II), m3ydeHue crocoOOB pasjieneHus cMeceil: ¢ MOMOIIbI0 MAarHuTa,
¢bunbTpOBaHMe, BbIIAPUBAHUE, TUCTHIILUISALUSA, XpoMaTorpadus, NpoBeieHUe OUNCTKU MMOBAapEHHOMN
COJIM, HaOJIOJIEHHE M ONHCaHHE PEe3yJbTaTOB MPOBEJIEHUS OIbITA, UUTIOCTPUPYIOLIETO 3aKOH CO-
XpaHEHUs1 Macchl, CO3/1aHNEe MOJIEIed MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHeiilnne npeactaBuTe/ M HEOPraHUYeCKHUX BellleCTB

Boznyx — cmecs rasos. CoctaB Bo3zayxa. Kucinopon — anmemeHT u npoctoe BeniectBo. Haxox-
JICHUE KHUCIIOpOJa B TIpHpOIe, GU3NICCKUE U XUMHUSCKHE CBOMCTBA (peakiuu ropeHus). OKCHIIBI.
[Ipumenenue kucnopoga. CrocoObl MOTydyeHUs: KUCIOpoAa B JIa0OpaTOPUU U MPOMBIIUIEHHOCTH.
Kpyrosoport kucnopoaa B npupoje. O30H — ajtoTporHas MoAu(UKanus KUCIopoIa.

TemnoBoil 3¢pdeKkT XuMUUEeCKON peaklnuu, TEPMOXUMHUECKHE YPaBHEHHUS, 9K30- U DHIIOTEp-
MHUYECKHEe peakH. TOIUIMBO: yroib U MEeTaH. 3arpsi3HeHHE BO3/yXa, YCUJICHHUE MTapHUKOBOTO 3(]-
(bexTa, pa3pymeHre 030HOBOTO CIIOSL.

Bopopon — anemeHT u npoctoe BemiecTBo. HaxoxaeHue Boiopoaa B pupoje, Gu3ndeckue u
XMMHYECKHEe CBOMCTBA, IPUMEHEHHE, ClIOcOo0bI noay4yeHus. Kucnotsl u conu.

Mounsipablii 00BEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM ypaBHEHUSIM.

®dusnyeckre cBOMCTBa BOoAbl. Bona kak pactBoputens. PactBopsl. HachlllieHHbIE U HEHACHI-
LICHHBIE PACTBOPHI. PacCTBOPMMOCTH BelECTB B BoAe. MaccoBasi JoJs BELIECTBA B pacTBOpe. XH-
MUYECKHE CBOMCTBA BOAbI. OcHOBaHMS. Posib pacTBOPOB B IPHUPOE U B KU3HM uenoBeka. Kpyroso-
POT BOJIbI B IPUPO/I€. 3arpsi3HEHHUE NPUPOIHBIX BOA. OXpaHa U OUUCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heoprannmyeckux coeauneHuit. Oxcuapl. Knaccudukamnms okcHIOB: cole-
oOpa3yromre (OCHOBHBIE, KUCIOTHBIE, aM(OTEepHBIC) U HecoeoOpasyromue. Homenknarypa okcu-
noB. duznyeckue U XUMUYECKHE CBOMCTBA OKCHIOB. [loydeHue okcuaos.

OcnoBanus. Knaccudukanuss ocHoBaHWi: 1mENOYM W HEpacCTBOpUMBbIE OCHOBaHMs. HomeH-
KJIaTypa OCHOBaHU. @U3NYECKNE U XUMUYECKUE CBOMCTBA OCHOBaHUH. [lonydyeHne ocHOBaHUI.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucnor. Ousznyeckue U XUMHUYECKHE
cBoricTBa KUCHOT. Psg aktuBHOCcTH MeTaiuioB H. H. bekertoa. [lonydeHnue KUCIoOT.

Comu. Homenkiarypa coneid. @usnueckne 1 XuMH4YecKue cBoicTBa cotieid. [lomydyenue co-
JIEH.

['enernueckas CBA3b MEXAY KjacCaMH HEOPraHMUECKUX COCTUHEHH.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIIpeIeJIeHUE COJIEpKaHUs KUCIOpoJa B BO3JyXe, MOJydyeHue, cobupaHue,
pacno3HaBaHUe U U3YYEHHE CBOMCTB KHUCIOpO/ia, HAOII0I€HHE B3aUMOCHCTBHS BELIECTB C KUCIIO-
POJIOM U YCJIOBUSI BOSHUKHOBEHHMSI U ITPEKpAIeHUs TOpeHus (1oXkapa), O3HaKOMIJIEHHE ¢ o0pa3amMu
OKCHJIOB M OIIMCaHWE UX CBOMCTB, MOJIy4eHHE, COOMpaHHE, PACIIO3HABAHUE M H3YYEHHE CBOMCTB
Boziopoza (ropeHue), B3auMozeicTere Bogopoa ¢ okcuaoM meau (1) (Bo3MoXHO HUCTIOIB30BaHKE
BUJIeOMaTepHaoB), HaOIrOIeHne 00pa3lloB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIEI0BaHUE OCOOEH-
HOCTEW PAcCTBOPEHMSI BEIIECTB C PA3IMYHON PACTBOPHUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OMpe-
NeN€HHOM MacCOBOM J10J1€il pacTBOPEHHOIO BEILECTBA, B3aUMOJCICTBUE BOJBI C MeETaJUIAMHU
(HaTpueMm u KambIeM) (BO3MOXKHO HCITOJIB30BAHHME BUCOMATEPUAIIOB), MCCIICIOBAHNE 0Opa3lloB
HEOpPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHINE U3MEHEHHS OKPacKd MHIUKATOPOB B
pacTBopax KHCIOT U Iejouel, nyuenue Bzaumozeiicteus okcuaa menu (II) ¢ pactBopom cepHoi



KHMCJIOTBI, KUCJIOT C METaJNIAMH, PEAKINIl HEUTpAIU3aluu, TOJIy4eHHE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO0 METajljla IPyruM U3 pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIbHBIX 3aj1a4 10
TeMe «BakHelme Ki1acchl HEOPraHUYECKUX COECTUHEHHID.

IMepunoanyeckuii 3axon u Ilepuoanueckasi cucrema xummnueckux 3jaemeHToB . U. Men-
nesieeBa. CTpoeHue aToMoB. XuMu4eckasi ¢Bsi3b. OKHUCIUTEIHLHO-BOCCTAHOBUTE/IbHbIE PeaK-
1107011

[lepBbie MOMBITKH KIACCU(PUKALUNA XUMUYECKUX dJIeMEHTOB. [loHsATHE O rpymmax CXOIHBIX
3J€MEHTOB (IIEJIOYHBIC M MIEJIOYHO3EMENbHBIE METaJUIbl, TAaJOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBbIe 00pa3yroT aM(pOTepHbIC OKCUABI U THAPOKCH/IBI.

Ilepnonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux iemeHTos /. 1. Mennenee-
Ba. KopoTtkonepuonnas u mmuHHOTIEproaHas Gopmel [leproandeckoil CUCTEMBbI XUMHUUECKUX dJIe-
MeHToB 1. 1. Menaeneesa. [lepronst u rpynbsl. @PU3HYECKUN CMBICIT IIOPSAIKOBOIO HOMEPA, HOME-
POB MEPHO/Ia U TPYIIIIHI HJIEMEHTA.

Crpoenne aroMoB. CoctaB aToMHbIX szep. M3otonbl. DneKTpoHbl. CTPOCHUE SIIEKTPOHHBIX
o0oiouek aToMOB TepBbIX 20 XuMHUUeckux s1emMeHToB [lepuonnyeckoii cucremst J1. Y. Mennenee-
Ba. XapaKTEepPUCTHKA XMMUYECKOIO 3JIEMEHTA 110 €ro nosnokeHuto B [lepuonnueckoii cucreme . U.
Menneneesna.

3aKOHOMEPHOCTH HM3MEHEHHUs pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U MeprUoaaMm.

3nauenue Ileproanyeckoro 3akoHa u [lepuonnueckoil cUCTEMbl XUMUYECKHUX JIEMEHTOB JJIsI
pa3BuTHs Hayku U npakTtuku. 1. 1. MenaeneeB — yd4EHbIN U rpaXk1aHUH.

Xumuueckasi cBsi3b. KoBaneHTHas (TIOJIsIpHAs M HEMOJSIPHAS) CBSI3h. DJIEKTPOOTPHUIIATEI b-
HOCTh XUMHUYECKHUX 3JIEMEHTOB. VlOHHAas CBSI3b.

Crenenp okucienus. OKHCIUTEIbHO--BOCCTAHOBUTEIIbHBIE peakiuu. [Ipoiiecchl okucaeHus
1 BoccTaHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAJJIOB U HEMETAJIJIOB, B3aUMOJCHCTBUE THIPOKCHAA IIMHKA
C pacTBOpaMHu KHUCJIOT M ILEJIOYEH, MPOBEICHHUE OIBITOB, WUIFOCTPUPYIOUIUX HMPUMEPHI OKUCIIU-
TEJbHO-BOCCTAHOBUTEIIbHBIX pPEaKIUi (TOpeHHUE, PEAKIIUU PA3JIOKEHUS, COSTUHECHHUS ).

Mescnpeomemnunie ceasu

Peanuzanus MexXnpeaMeTHbIX CBA3EH NMPU U3YUYEHUH XUMHH B 8 KJlacce OCYIIECTBISETCA Ye-
pE3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHN, TaK W MOHSTHMH, SBISIOIUXCS
CUCTEMHBIMU JJIs1 OTAEJIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO011ue ecTecTBEeHHO--HAyYHbIE MOHITHS: HAYYHBIN (akT, TUIIOoTe3a, TEOpHs, 3aKOH, aHATU3,
CUHTE3, KJIacCu(UKAIMS, IEPUOAUIHOCTh, HAOIIOIEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHHE, U3MEpe-
HUE, MOJIEIIb, SIBIICHHE.

duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHM]I, U30TOMbI, PAJUOAKTHB-
HOCTh, MOJIEKYJa, DJIEKTPUUECKHUI 3apsij, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHHE Belle-
CTBa, ras, (PM3MYECKre BEJIUYMHBI, EUHHUIIBI U3MEPEHUS, KOCMOC, TTaHEeThI, 3837161, COIHIIE.

buonorwust: porocunres, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE MTOPO/bI, MOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XMUMHUYeCKas peaKIus

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux snementoB J. 1. Mennenee-
Ba. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX
TPEX MEPHUOJIOB, KaJHs, KAJIbLHUI U UX COCIUHEHUNW B COOTBETCTBUU C TOJIOKCHHEM 3JIEMEHTOB B
[Teproauueckoil cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUAbI XUMUYECKOW CBSI3U. THUINBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCH-
MOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIUTMYECKON PEIIETKU U BUAa XUMHUECKOU CBSI3HU.

Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. XHWMHUYECKHE CBOWCTBA Be-
IIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCIUHEHUM, T€HEeTUYECKasl CBS3b
HEOPTraHMYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX pEaKlui MO Pa3iUYHbIM MpH3HAKaM (IO YUCITY M COCTaBY
YYaCTBYIOUIMX B PEAKIUHU BEUIECTB, M0 TETUIOBOMY 3(P(EKTy, M0 M3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKHX AJIEMEHTOB, 10 00OPAaTUMOCTH, [0 YYACTHIO KaTajau3aTopa). IK30- U SHIO0TEPMHUUECKHE
peaKI, TePMOXUMUYECKHE YPABHEHHUS.

[TonsiTHe 0 cKOpOCTH XUMHUECKOH peakiin. [loHsaTrHe 06 0OpaTUMBIX U HEOOPATHUMBIX XUMU-
yeckux peakuusx. [IoHsTHe 0 TOMOreHHbIX U reTeporeHHbIX peakuusax. [lonsTtue o xaranusze. [lo-
HATHE O XUMHUYECKOM paBHOBECUU. DaKTOPBI, BIUAIONINE HA CKOPOCTh XUMUYECKON PEaKIMK U MO-
JI0’)KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHUCAUTENFHO-BOCCTAHOBUTEIBHBIE  PEAKIMH, JJIEKTPOHHBIM OamaHC  OKUCIUTEIHHO-
BOCCTaHOBUTENNBbHON peakiuu. CocTaBlI€HUE YpPaBHEHUH OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIX pe-
aKUUi C UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOTO OaiaHca.

Teopust 3NIEKTPONUTHUECKON IUCCOLUMALMU. DJIEKTPOIUTBI M HEIIEKTPOJUThl. KaTHOHBI,
aHUOHBL. MeXaHN3M JUCCOLMAIIMN BELIECTB C Pa3IMUYHBIMU BUJIAMH XUMHUYECKOU CBsA3U. CTeneHb
nuccounanuu. CUIbHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. YcCloBUSI IPOTEKAHUSI PEAKIMII HOHHOTO OOMEHa, MOJIHBIC U CO-
Kpall€HHbIE NOHHbIE ypaBHEHUs peakuuil. CBOICTBa KHMCIOT, OCHOBaHUM U coyiell B CBETE Ipes-
CTaBJICHUH 00 SJIEKTPOIUTHYECKON Jauccormanuu. KadecTBeHHbIE peakiui Ha WOHBL [loHsaTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMUECKHX BEIIeCTB — MeTall-
JIOB ¥ HEMETaJUIOB (TpaduTa U amMasa), CIOKHBIX BEIIECTB (XJIOpUIA HATPUs), UCCIIEOBAHNE 3aBU-
CUMOCTU CKOPOCTH XHMHUYECKOW PEaKIUH OT BO3JECUCTBUSA PAa3IMUYHBIX (PAKTOPOB, UCCIIEIOBAHUE
3JEKTPONPOBOJAHOCTA PACTBOPOB BEIIECTB, MPOIECCA AUCCOIMALMU KHUCIOT, LIEJIOYeld U CoJier
(BO3MOYKHO MCHOJIb30BaHUE BUEO MATEPHAIIOB), IPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX MTPU3HA-
KM MPOTEKaHUs PeaKIii HOHHOTO oOMeHa (0Opa3oBaHHE OcCajka, BBIJACICHHE ra3a, oOpa3oBaHHE
BOJIbI), OTIBITOB, WILTIOCTPUPYIOIIMX MPUMEPhI OKUCIUTETHHO-BOCCTAHOBUTENBHBIX Peakiuii (rope-
HUE, PEaKIUH PA3JIOKEHUS, COEAMHEHNS), pacllO3HaBaHUE HEOPraHMUECKHUX BEIECTB C MOMOUIbIO
KaueCTBEHHBIX PEaKIMii Ha MOHBI, PEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTauibl ¥ UX CoeIUHEHUS

OObmas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEIEHU
okucienus. CtpoeHue u (U3MYECKHUE CBOMCTBA MPOCTHIX BELIECTB — TaJOT€HOB. XHUMHUYECKUE



CBOWCTBa Ha MpHUMepe XJopa (B3auMOJEHCTBUE C MeTaljaMM, HeMeTalllaMH, 1ieo4amMu). XJopo-
Bopopo. CoiisiHasi KMCIO0Ta, XUMUYECKUE CBOWCTBA, NOJIy4YeHHE, IpUMeHeHue. JlelicTBue xJjopa u
XJIOPOBOAOPO/A HA OPraHU3M YelloBeKa. BaxkHelme XI0puabpl U UX HaX0XKJIEHUE B IPUPOJIE.

OOmiast xapaktepucTuka 31eMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTPOEHMS aTOMOB, Xapak-
TepHbIE cTeleHu OKucieHusa. CTpoeHue U (U3nYecKre CBOMCTBA MPOCTHIX BEILECTB — KUCIOPOAa U
cephl. AJUIOTPOITHBIE MOAM(PUKAIIMKA KUCIOPOIa U cepbl. XUMHYECKHE CBOMCTBA cepbl. CepoBoo-
pon, cTpoeHue, GU3NUEcCKue U XUMHYeckre cBoicTBa. OKCHUIBI Cephbl KaK MPEICTaBUTENN KUCIIOT-
HBIX OKcHIOB. CepHas KucioTa, (pu3nyeckne U XUMUIEeCKHe CBOMCTBA (00IIMe KaK MpeaCcTaBUTENs
KJlacca KUCIIOT M crnenududeckne). XMMUYECKHe peakiuy, JIeXKallie B OCHOBE MPOMBIIIJIEHHOTO
criocoba monyueHus: cepHoi KucnoThl. [IpuMenenue cepHoit kuciaotel. Cou CEpHOUM KUCIOTHI, Ka-
YecTBEHHasl peakuus Ha cyinbdar-uon. Haxoxaenue cepsl U €€ coelMHEHUI B pupoje. XuMuye-
CKO€ 3arpsi3HEHHE OKpY)KaIoLeH cpeabl COETUHEHUSMHU Cepbl (KHCIOTHBIE JO0XKIHU, 3arps3HEHUE
BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPeI0TBPAILICHHS.

OO6mras xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHsI aTOMOB, Xapak-
TEpHbIE CTENEHU OKUCIEHUS. A30T, PAacIpOCTpaHEHHE B NpHUpPOJE, (PU3HMUECKUE U XUMHUYECKHE
cBoiicTBa. KpyroBopor azora B npupojae. AMMHUAK, ero GU3NIECKHUE U XUMHUYECKHE CBOHCTBA, TI0-
nydyeHue u npumeHeHue. Coau aMMOHHUSA, UX (U3NYECKHE U XMMUYECKHUE CBOWCTBA, IPHUMEHEHHE.
KayecTBeHHas peakiusi HA HOHBI aMMOHHMSA. A30THas KUCIIOTA, €€ MoTydeHue, Gu3nyeckue U XuMu-
YecKue CBOMCTBa (00IIMe Kak MpEeCTaBUTENS Kiacca KUCIOT U cnenududeckue). McenonbzoBanue
HUTPATOB M COJEH aMMOHMs B KauyeCTBE MHUHEpAJIbHBIX YA0OpeHHH. XHMHUYECKOe 3arps3HeHue
OKpY’KaIOIIEH Cpelibl COEAMHEHUAMHU a30Ta (KHUCIOTHBIE JI0XKIHU, 3arps3HEHHUE BO3/yXa, I1OYBBI U
BogoémoB). dochop, amnorponubie Moaudukamuu dhochopa, GU3NIECKHE U XUMUUYECKHE CBOM-
ctBa. Okxcun pochopa (V) u dpochopnas kucnora, pusnueckue U XUMHUUECKHE CBOICTBA, MOIyde-
uue. Mcnonb3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX YAOOPCHHUIA.

OO6mras xapaktepuctuka smemMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTPOCHHS aTOMOB, Xapak-
TEpHbIE CTETNIEHU OKUCIICHHUS. YTIIEPO/], aJUIOTPOITHbIE MOAU(UKALINY, pACTIPOCTPAHEHHUE B IPUPOJIE,
¢dusnveckne U XuMHUeckue cBorictBa. Ancopouus. Kpyrosopor yrnepona B npupoae. OKcuast yr-
jepona, ux (pU3NYECKHe U XUMHUYECKUE CBOICTBA, NEWCTBUE HA JKUBBIE OPraHU3MBbI, MIOJy4YEHHE U
pUMEHEeHHEe. DKOJIOTHYEeCKHe MpoOseMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa rio-
OaJIbHOrO MOTEIUICHUs KJIMMaTa, NapHUKOBBIM 3 dexT. YronbpHas kucioTa U e€ conu, ux puznue-
CKHE M XMMHYECKHE CBOICTBa, MojydyeHue M npuMeHeHue. KauecTBeHHast peakuusi Ha KapOOHAT-
noHsl. Mcrionb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIIIICHHOCTH U CETLCKOM XO3SHCTBE.

IlepBoHayasbHble MOHATHA 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHUSX yriepoja (Me-
TaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, IIMLEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKH YT-
JeBOJOPOJOB (Yroiib, MPUPOIHBIN ra3, He(Th), MPOAYKTH UX NepepaboTku (OEeH3WH), UX pOJIb B
OBITY M IPOMBIIUICHHOCTH. [IoHATHE O OMOJIOrMUYECKH Ba)KHBIX BELIECTBAX: XKUpax, Oeskax, yrie-
BOJAX — M UX POJIM B )KU3HM Ye€JI0BEKa. MaTepHallbHOE €IMHCTBO OPTaHNYECKUX U HEOPTaHUYECKUX
COCIMHEHU.

Kpemuuii, ero gusnueckue 1 XMMHUYECKUE CBOMCTBA, MoJy4eHue U npumenenue. Coeaune-
HUS KpeMHUs B ripupoje. O6mue npeacrasienus o6 okcuzae kpemuus (IV) 1 kpeMHUEBOH KUCIIOTE.
CunmkaThl, UX HCIOIb30BaHUE B OBITY, B MPOMBIIIIEHHOCTH. BaxkHeilme cTpouTenbHble MaTepra-



JBI: KE€pPaMHKa, CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl Ge30macHOro HMCMOIb30BAHUS
CTPOMTEJBHBIX MaTEpUAJIOB B IOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI, POBEJIEHUE Ka-
YECTBEHHBIX PEaKIMil Ha XJIOPHUI-UOHBI U HAOJIIOICHUE MPU3HAKOB UX MPOTEKAHUs, OIMbBITHI, OTpa-
xKarorue Gpu3nyeckrue 1 XMMHUYECKHEe CBOMCTBA TaJIOTEHOB M UX COEIMHEHUN (BO3MOMXHO HCIIOJIB30-
BaHHUE BHJIEOMATEPHUAJIOB), O3HAKOMIIEHHE ¢ 00pa3LaMy XJIOpUIO0B (TraJIOreHUI0B), O3HAKOMIIEHHE C
o0pa3maMu cepsl U e€ COCTUHEHUSIMH (BO3MOYKHO MCTIOIB30BaHNE BUIEOMATEPHAJIOB), HAOIIOICHHIE
nporecca oOyriIMBaHMs caxapa MoJ JeicTBUeM KOHLIEHTPUPOBAHHON CEPHON KHCIIOTHI, U3yUEHUE
XMMHUYECKHX CBOMCTB pa30aBI€HHOW CEPHOM KHUCJIOTHI, MPOBEACHHWE KAUYECTBEHHOW pEakUuu Ha
cyiabGhaT-uoH U HaOII0AeHHE MpU3HaKa e€ MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOWCTBA-
MU a30Ta, pocdopa 1 UX COeUHEHUH (BO3MOXKHO MCIIOJIB30BaHUE BUAEOMATEPUAIOB), o0Opa3aMu
a30THBIX U (GOCPOPHBIX YIOOPEHHUH, MOTyICHHEe, COOMPAHHEe, PACIIO3HABAHNE M M3YYCHUE CBOWCTB
aMMuaKa, IpOoBeICHUE KaueCTBEHHBIX peaklUid Ha MOH aMMOHHS U QocdaT-MOH U U3yuyeHUe Npu-
3HAaKOB MX MPOTEKaHUs, B3aUMOJEHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MENbIO (BO3-
MO>KHO HCIIOJIb30BAHME BUJEOMATEPUAIIOB), U3yUEHUE MOJENIEH KPUCTAIUIMUECKUX PEMIETOK anMa-
3a, rpadura, QymiepeHa, 03HAKOMIICHHE C TIPOIIECCOM aJCOPOIIUU PACTBOPEHHBIX BEIIECTB AKTHBH-
POBAaHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a, MOMy4yeHHe, COOMpaHue, paclio3HABaHUE U U3yde-
HUE CBOMCTB YIJIEKUCIIOrO ra3a, IpOBEACHNE KaUECTBEHHBIX peakluii Ha KapOOHAT U CHJIMKAaT-HOHBI
U U3y4YEHUE NMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE C MPOAYKIHMEN CUIMKATHOW MPOMBILIIEH-
HOCTH, PELLIEHUE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BajkHel1e HeMeTallbl U UX COEAUHEHUS».

MeTtanibl M X cOeJUHEHUS

OO0mas xapakTeprCcTUKa XUMHUYECKHX 2JIEMEHTOB — METAJUIOB HA OCHOBAHHMU UX TMOJIOKEHUS
B llepuoanueckoit cucreme xumuueckux sneMenToB J[. YI. MenneneeBa u ctpoenust atoMoB. CTpo-
€HUe MEeTaJuIoB. MeTtaindyeckas CBsI3b U METaJUIMYecKash KpUCTAJUITMUECKas perérka. JIeKTpOoX u-
MUYECKUH psijl HANpsOKEHUN MeTaioB. DU3MYEecKUe U XUMUYECKUE CBOMCTBa MeTayioB. Ooiue
CTIIOCOOBI MONTy4eHUs1 MeTaJUI0B. [IoHsATHE O KOpPO3UH METaJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHl UX
ot koppo3uu. CrutaBel (CTalb, YyryH, AOPATIOMUHUANA, OPOH3a) U UX NMPUMEHEHHUE B OBITY W TIPO-
MBIIIJIEHHOCTH.

[Ilenounsle MeTaibl: mojioxkeHue B Ilepuoanyeckoil cucreme xuMuueckux sneMenTos 1. U.
MeneneeBa, CTpOCHHE UX aTOMOB, HaXOXI€HHE B npupojae. u3znyeckne 1 XMMUUECKUE CBOWCTBA
(Ha mpumepe HaTpus ¥ Kanusi). OKCUABI U TUAPOKCUABI HATPpUsS U Kanus. [I[puMeHeHne 1meI0uHbIX
METAJIJIOB U UX COCIUHEHUIA.

[I{enouHO3eMeENBHBIE METAIIBI MAarHUM M KaJlbLIMii: moJiokeHue B llepuoguueckoit cucreme
xuMuueckux 3yemeHToB . . Menaeneesa, CTpoeHrME UX aTOMOB, HaxoxaeHue B npupoae. duszu-
YeCKHEe M XMMHUYECKHE CBOMCTBA MarHusi M Kanbliug. BaxkHeillive coenuHeHUs Kaiblus (OKCHI,
THJIPOKCU, COIH). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

Amomunuil: nonoxxenue B [lepuonnueckoit cucreMe xumudeckux aiemeHTos 1. . Menne-
JIeeBa, CTPOCHHUE aTOMa, HaX0KJIeHUE B npupojie. Pu3nueckue 1 XMMUYECKUE CBOMCTBA aTFOMUHMUS.
AmdoTepHbIe CBOICTBA OKCHA U THIPOKCUIA ATFOMHUHUSI.



Keneso: nonoxenue B [lepuoanueckoil cucreme xumuueckux snemMeHToB J[. . Mennenee-
Ba, CTPOCHHUE aTOMa, HaXOXkJAeHHe B mpupojae. Ousznyeckre U XMMUUECKUE CBOMCTBA xkene3a. Ok-
cuel, TUAPOKCcH Bl U comu xkenesa (II) u xenesa (I1I), ux cocras, CBOMCTBa M MOJTyYCHHE.

Xumuueckuii IKchepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMyd METAJUIOB M CIIABOB, UX (PM3MUYECKUMHU CBOMCTBAMH, U3YUCHUE
pPEe3YIBTAaTOB KOPPO3UH METAIIOB (BO3MOXKHO HCITOJIb30BAaHHE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCUA KaJIbLIUSI U HATPUS C BOJOM (BO3MOXHO HCIIOJNB30BAaHUE BUIEOMATEpHa-
JIOB), MCCJIEIOBAHNE CBOWCTB >KECTKOM BOJIBI, MPOIECCa TOPEHUS Kejie3a B KUCIOPoe (BO3ZMOXKHO
UCIOJIb30BaHNE BUEOMATEPHANIOB), MPU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX pPEaKlUi Ha HOHBI:
MarHus, Kajblis, alfoMUuHus, [uHKa, xene3a (1) u xenesa (I11), meau (II), HaOmroneHne U onmca-
HUE TPOIIECCOB OKPAIIUBAHUS TJIAMEHU MOHAMH HATPHUS, KA U Kalblns (BO3MOXKHO HCIOJIb30-
BaHHE BHUJIEOMATEPUAIIOB), UCCIIeJOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHA AITFOMUHUS U TUIPOK-
cuja IIMHKA, pelICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BaxHelre MeTaibl U UX COeIMHEe-
HUS».

XuMHUS U OKpPY:Ka0IIasi cpeaa

BemiectBa 1 MaTepuaisl B OBCEAHEBHOM KU3HU 4YeloBeKa. be3onmacHoe MCTOIb30BaHNUE Be-
IIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas moMOIIb MPU XUMUYECKHUX 0KOTax U OTPaBICHUSIX.

XUMHYEeCKOe 3arpsi3HEHUE OKpYKarolleil cpeabl (MpeaenbHas TOMyCTHMasl KOHIIEHTPAIIHs
BemiecTs, najiee — [1/IK). Poias XuMuu B pelieHnr 3KOJIOTHIECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pasioB MaTepUuanoB (CTEKJIO0, CIIaBbl METAJIOB, OJUMEPHBIC MATEPUAIBI).

Meoscnpeomemmnunie ceasu

Peanu3anust MeXpeIMETHBIX CBA3EH MPH U3YUYEHUN XUMHH B 9 Ki1acce OCYIIECTBISIETCS Ye-
pE3 HCIOIh30BaHKUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U TIOHATUH, SBIISIOIIUXCS CH-
CTEMHBIMHU JIJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIC MOHSATHUS: HAYUHBIH (akT, TUMOTE3a, 3aKOH, TEOPHs], aHATU3,
CUHTE3, KJIacCu(UKAINS, IEPUOAUIHOCTh, HAOIIOACHNE, IKCIIEPUMEHT, MOJACIMPOBAaHNE, H3MEpe-
HUE, MOJIEJb, SIBJICHUE, MAPHUKOBBIN 3(PPEKT, TEXHOIOT U, MaTepUabI.

®duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOMbI, PAAUOAKTUB-
HOCTh, MOJICKYJIA, JJICKTPUUCCKUH 3apsijl, MPOBOJIHHUKH, MOTYPOBOTHUKH, AUIICKTPUKH, PoTOdITE-
MEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSHHME BEIECTBa, ras, pacTBOP, PaCTBOPUMOCTb,
KpUCTAITNYECKasl PEemETKa, CIUIaBhl, (U3NUCCKUE BEIMUUHBI, SIUHUIIBI U3MEPEHUSI, KOCMHUYECKOe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunrtes, apixanue, 6uocdepa, IKocucTeMa, MUHEPATbHBIE YIOOPEHHSI, MHUK-
PORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEJIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC MTOPOJIBI, MOJE3HBIE NCKOMAEMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA IIPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A



PaGouas nporpamma cpopmupoBaHa ¢ ydeToM padboyeil mporpaMmbl BOCIIUTaHUS, pU3BaHa o0ec-
MEYUTh JOCTUKEHNE JTUYHOCTHBIX PE3YyIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIuuHOCTHBIE PE3yIbTaThl OCBOEHUSI IPOrPaMMbl OCHOBHOI'O 0011ero oOpa3oBaHUs TOCTHUra-
I0TCS B XOJIe OOYYCHHS] XUMHUH B €UHCTBE Y4eOHON M BOCIIUTATEIHHON JCATEIILHOCTH B COOTBET-
CTBUHU C TPATUIIMOHHBIMH POCCHUMCKUMHU COLIMOKYJIBTYPHBIMU W TYXOBHO-HPAaBCTBEHHBIMH I[€HHO-
CTSIMH, TIPUHATHIMU B OOIIECTBE MpaBUIAMU U HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HaHHUs, CAMOPA3BUTHUS U COLMAIN3AMH 00yJatOIIUXCsl.

JInuHOCTHBIE PE3ybTaThl OTPAXKAaIOT TOTOBHOCTh OOYYAIOMIMXCSl PYKOBOJICTBOBATHCS CUCTE-
MOM MO3WUTUBHBIX [IEHHOCTHBIX OPUEHTALUNA U PACUIMPEHHE OIbITa AESITEIIBHOCTU Ha €€ OCHOBE, B
TOM YHCJI€ B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY M HAay4HOMY
HaCJIeANI0, TOHUMAaHUs 3HAUYCHUS XUMUYECKON HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBa, CIIOCO0-
HOCTHU BJIaJIETh JOCTOBEPHOM MH(pOpMaLKel 0 MEPeqOBBIX TOCTHKEHUSIX U OTKPBITUSX MUPOBOU U
OTEYECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE Mmpa U oOiie-

CTBa,;
2) rpaKIaHCKOro BOCIIMTAHUS:
NpeaACTaBJICHUA O COLMAJIBHBIX HOpMax MW NpaBUJIaxX MCKINYHOCTHBIX OTHOIIIEHUH B KOJIJIEK-
THBE,  KOMMYHHKAaTHBHOM  KOMIICTEHTHOCTH B  OOIIECTBEHHO  IOJE3HOM,  yuel-

HO-HCCJIeI0BATEIbCKON, TBOPYECKOM U IPYTUX BHUIAX JEITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMH
COBMECTHOM JIESITEIHHOCTU TIPHU BBIMOJIHEHUN y4€OHBIX, TO3HABATEIIbHBIX 33144, BHITOJHCHUHN XH-
MUYECKUX IKCIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOINOHHMAHUIO U
B3aMMOIIOMOIITH B MPOLIECCEe ITOM Y4eOHOU AesITeNbHOCTH, TOTOBHOCTH OIICHUBATH CBOE TIOBEICHUE
Y TIOCTYIIKM CBOMX TOBApPHILEH C MO3UIUHA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMS
MOCJIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHHUS .

MHPOBO33PEHUYECKHE NPEICTABICHHUS O BEIIECTBE U XMMHUYECKOW PEaKIMH, COOTBETCTBYIO-
[I1ME€ COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIOIIME OCHOBY JUIsl HOHUMAHUS CYITHOCTH
Hay4YHOW KapTUHBI MUpPA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS PUPO/IbI, B3a-
HMMOCBSI35IX YEJIOBEKA C MPUPOJHOM CPENOM, O POJIM XUMHUU B MMO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HATPABJICHHBIE HA TIOJYyYCHHE HOBBIX 3HAHUU MO XUMHUHU, HEOOXO-
JTUMBIE TIJIs1 OOBSICHEHUST HAOJI01aeMbIX TMPOIIECCOB U SIBICHUM, MO3HABATEIbHOM, WH(OPMAIIMOH-
HOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHOM pabOoThI C y4eOHBIMH TEK-
CTaMH, CIIPABOYHOW JHUTEPaATypOH, MOCTYNHBIMA TEXHUYECKUMHU CPEICTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHIi;

HMHTEepeC K O0YYEHHIO U TO3HAHUIO, JTF0O03HATEIHHOCTh, TOTOBHOCTh M CITIOCOOHOCTh K CaMo-
00pa3oBaHUIO, IPOCKTHOW M UCCIIEIOBATEILCKON JESITELHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpaB-
JIEHHOCTH M YpOBHs 00y4€HHUS B JalbHEHIIEM;

4) popMHPOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH YKU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 37I0pOBBINA 00pa3 KU3HMU, OCO3HAHUE MOCJEJCTBUI U HENMPUITHE BPEIHBIX MPUBBIYEK (YOTPEO-
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JICHUS aJIKOTOJIsA, HAPKOTHKOB, KypeHHs1), HEOOXOIUMOCTH COOIOICHUS TPaBUI OE30IMaCHOCTH MIPH
oOpalleHny ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaabHOU KHU3HU;

5) Tpy10BOr0 BOCTIMTAHUSI:

HWHTEpeC K MPaKTHUECKOMY M3Yy4eHHUI0 mpodeccuil U TpyAa pa3iudyHOTO poja, YBaXKEHHE K
TPYIy U pe3yJibTaTaM TPYIAOBOM JAEATETLHOCTH, B TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HaHUU MO XMMHUHU, OCO3HAHHBIN BHIOOP MHANBUAYAIBHON TPAeKTOPUU MPOJOJKEHHS 00pa3oBaHus
C Y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPeO-
HOCTEH, yCrenrHo npodecCUOHaIbHOM ACSITEIIBHOCTA U Pa3BUTHUsI HEOOXOIUMBIX YMEHUMN, TOTOB-
HOCTb aJJaITUPOBATHCS B MPOPECCUOHATBHOMN Cpe/Ie;

6) 3K0JI0rH4ecKOro BOCHUTAHMA:

9KOJIOTUYECKH ITIEJIECO00pa3HOE OTHOIICHUE K IPUPOAC KaK UCTOYHHUKY KU3HHM Ha 3emIle, OC-
HOBE €€ CYIIeCTBOBaHMS, TOHUMaHUE IIEHHOCTU 3/I0POBOTO M 0e30MacHOro oopasa >KU3HU, OTBET-
CTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 37I0POBBIO, OCO3HAHUE [ICH-
HOCTH COOJTFOICHUS MPaBHJI 0€30MMaCHOT0 TIOBEACHUS MPU pabOTe C BEIIECTBAMH, a TAKKE B CUTya-
LUAX, YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3YYCHUH XUMHH, JIJIs PEHICHUsS 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEeW MPUPOJHOM CPEOH, JJI MOBBIILICHUS! YPOBHS KOJOTHYECKOW KYIbTY-
PBI, OCO3HAHUS TJI00ANBHOTO XapaKTepa SKOJIOTHYECKHX MpoOJeM U MyTed MX pelIeHHs Mocpe-
CTBOM METOJOB XMMHH, IKOJOTHYECKOTO MBIIIICHUs, YMEHHsI PYKOBOJICTBOBATHCSI UM B TIO3HABa-
TEJIbHOW, KOMMYHHUKAaTUBHOU U COLIMATIbHOM ITPAKTUKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MeranpeaMeTHBIX PE3YJIBTATOB BBIICIAIOT 3HAYUMBIE JJIs1 (DOPMHUPOBAHUSI MUPO-
BO33pEHUs OOIIECHAYYHbIE TIOHATHUS (3aKOH, TeOpHs, MPHUHIIMII, TUIIOTe3a, PakT, cucTeMa, Ipolecc,
AKCIIEPUMEHT U APYTOE.), KOTOPHIC UCTIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETaxX U
MO3BOJISIIOT HAa OCHOBE 3HAHUHN W3 ATHUX NPeIMETOB (OPMHPOBATH MPEICTABICHUE O IIETOCTHOU
HAy4YHOW KapTHHE MUPA, ¥ YHUBEpCAJIbHbIEC YUeOHbIC AeCTBUS (TIO3HABATENbHBIC, KOMMYHUKATHB-
HBbIC, PEryISTHBHBIC), KOTOPhIE 00eCreYnBaOT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIEHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TeIbHOCTH.

Ilo3naBaTe/IbHBIE YHHBEPCAIbHbIE Y4eOHbIE 1eiiCTBUS

Ba3oBble jiornueckue qelcTBuUs:

YMEHHUSI UCTIOIB30BaTh MPUEMBI IOTHYECKOTO MBIIIEHUS TP OCBOCHUH 3HAHUI: paCKpPHIBAThH
CMBICJI XUMUYECKUX MOHATUM (BBIACIATh UX XapaKTepHbIC NMPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b
C JAPYrUMU MOHATUSMHU), UCIIONB30BATh MOHATHUS U1 OOBSICHEHHS OTAEIbHBIX (PAKTOB U SIBICHUH,
BBIOMpATh OCHOBaHUS U KPUTEPUU IS KiIacCU(DUKAIIME XUMUYECKUX BEIIECTB U XUMUYECKUX peak-
[M{A, YCTAHABIIUBATH MPUYMHHO-CIICJICTBEHHBIE CBSI3H MEXIY OOBEKTaMU U3yU€HUs, CTPOUTH JIOTU-
YeCKHUe paccykKAeHUs (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTHH), I€JIaTh BBIBOABI U 3aKIIOUCHUS;

YMEHHE IPUMEHATDH B MPOIECCEe MO3HAHUS MOHIATHS (TIPEAMETHBIE U METaNpPeIMETHBIE), CUM-
BOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIONb3YEMbIE B XUMUH, MPEOOPa30BLIBATH IITUPOKO MPUMEHSIE-
MbI€ B XMMHH MOJIETIbHbIC MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA), XUMHUYECKas
dbopMyna U ypaBHEHHE XMMHUYECKON PEAKIMU — MPH PEIICHUH y4eOHO-TIO3HABATEIbHBIX 33/1a4, C
YIETOM ITHUX MOJCIBHBIX MPECTABICHNUN BBISBISATh U XapaKTePHU30BaTh CYIICCTBEHHBIE MPU3HAKH
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M3y4aeMbIX 00BEKTOB — XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUil, BBISBISATH OOIIHME 3aKOHO-
MEpPHOCTH, IPUUNHHO-CIICICTBEHHBIE CBSI3M U IPOTUBOPEYHS B U3y4aeMbIX MIPOIECCaX U SBICHUSX.

Ba3oBrbIe ncciieaoBareLCcKHe AeiiCTBHSA.

YMEHHE UCTOJIb30BaTh OCTaBIEHHBIE BOIPOCH! B KaYeCTBE HHCTPYMEHTA MO3HAHUS, a TAKKe
B KaueCTBE OCHOBBI JUIsI ()OPMHUPOBAHHS THIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXXIICHUM;

nproOpeTeHue OMbITa MO IUIAHUPOBAHUIO, OPraHU3AUH U TPOBEIEHUI0 YYCHUYECKUX JKCIIe-
PUMEHTOB, YMEHHE HAOIIOaTh 32 XOA0M IMpPOIecca, CaMOCTOSATEIIEHO MPOTHO3UPOBATh €TI0 PE3YIIb-
TaT, GOpMyIUPOBATH 000OIIEHUS U BBIBOJBI 110 PE3ybTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHMS,
COCTaBJIATh OTYET O MPOJIeTaHHOU padoTe.

Pa6ora ¢ undopmaumeii:

yYMEHHUE BBIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh UHPOPMALIUIO PA3TUYHBIX BUJOB U
¢dbopM npencTaBIeHUS, MOTyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIONMYJISIpHAs JIUTEpaTypa XH-
MUYECKOT0 COJepXaHUs, CIpaBOYHble MmocoOus, pecypchl HTepHeTa), KpUTHUECKH OLEHUBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;

YMEHHE MPHUMEHATh PA3JIMYHbIE METOJBI M 3alpoChl MPU MOMCKE M 0TOOpe MHPOpMAIUN U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JUIsl BHIMOJIHEHHs] y4eOHBIX U MO3HABATEIbHBIX 3a/1a4y
OIpENIeIEHHOI0 THUMA, NPUOOpEeTeHHE OMmbITa B 00JacTH UCMOJIb30BaHUS HMH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJIAJE€HHE KYJIbTypOW aKTHBHOTO HCIIONB30BAHHS Pa3IMIHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIHHO BBHIOMPATh ONTHUMANBHYIO (OpMY MpeacTaBieHus uH(opma-
UM ¥ WUTIOCTPUPOBATh PEIIaeMbIe 3a/1a4i HECIOKHBIMU CXEMaMH, IharpaMMamMu, IpyrumMu ¢op-
MaMu TpayKH U UX KOMOUHAIMSIMU,

YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATH B Mpolecce y4eOHOM M MCCIeI0BaTENbCKOM Jes-
TEJBHOCTH MH()OPMAIMIO O BIUSHUM HPOMBIIIICHHOCTH, CEIbCKOTO XO35MCTBAa M TpaHCIOpTa Ha
COCTOSTHUE OKpY>KaIoLIel MPUPOIHON CpeIbl.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

YMEHWUsI 33]]aBaTh BOMPOCHI (B XO/€ IHUajora u (MiIu) TUCKYCCHH) IO CYIIECTBY 00CYXKIaeMOi
TeMbI, (POPMYIUPOBATH CBOU MPEII0KEHHUSI OTHOCUTEIHHO BHIMOTHEHUS MTPEI0KEHHON 3a/1a4u;

YMEHUS MPEJICTABIIATE MOJyYCHHbIE Pe3y/IbTaThl M03HABATEIBHOM ACITEIBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JETaTh MPE3CHTAIMIO PE3YJIbTATOB BHIMIOJIHEHUS! XUMUYECKOTO IKCIICpUMEH-
Ta (1a0OpaTOPHOrO OIBITA, TAOOPATOPHON PabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO
IIPOEKTA);

yMeHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOI MO3HABATENIBLHOU U HC-
CJIEZIOBATENILCKOM J1eATENIbHOCTH NPU PELICHUH BO3HUKAIOUIMX MPOOJeM Ha OCHOBE yuéTa o0IuX
MHTEPECOB M COTJIACOBaHMS MO3UIMN (00CYXICHHS, OOMEH MHEHHSMHU, «MO3TOBBIE IITYPMBD», KO-
OpAMHALIMS COBMECTHBIX JEHCTBUM, ONpeleleHe KPUTEpUEB MO OLEHKE KayecTBa BBIMOJIHEHHOMN
paboThI U ApyTHe).

PeryasiTuBHbIe yHHBepcaabHbIe YUeOHbIe el CTBUA:

YMEHHE CaMOCTOSITENIbHO ONPEACNsATh LEIH ACSTeNbHOCTH, IJIAaHHUPOBATH, OCYIIECTBISATH,
KOHTPOJIMPOBATH U MPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO ACSITEILHOCTD, BRIOMPATh Hanboiee
s dexTUBHBIE CITOCOOBI PEIICHHS YUeOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIPHO COCTABIISATh
WIH KOPPEKTHPOBATh MPEIJIOKECHHBIN aNrOpUTM IEHCTBUI MPHU BBINOJIHEHUU 3alaHUl C y4ETOM
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MOJTy4EeHHUs1 HOBBIX 3HaHUH 00 M3y4yaeMbIX 00BEKTaX — BEIECTBAX M peaKIUsIX, OLlEHUBATh COOTBET-
CTBHUE IOJyYEHHOT'O pe3y/bTaTa 3asBJICHHOM LIEIHM, YMEHHE MCIOJIb30BaTh U aHAIU3UPOBATH KOH-
TEKCTHI, Ipe/iJIaracMble B YCIOBUHU 3aJaHUN.
NNPEJMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOEHUIO 00S3aTENILHOTO COJAEpKAHMSA, YCTaHOB-
JIEHHOTO JaHHOMW QenepanbHOl pabodeil mporpaMMoi, BBIACISIIOT: OCBOCHHBIC OO0YYaIOIIUMHUCS
Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBHM, crienn(puueckue A MpeIMeTHON obnacTu «XHu-
MUS», BUJBI ICATEIBHOCTH 110 MOJyYSHHIO HOBOTO 3HAHMS, €T0 MHTEPIPETALNH, TPeoOpa3oBaHUIO
Y IPUMEHEHUIO B Pa3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIUIX.
K xoHIty 00ydenus B 8 kJjacce npeMeTHbIE Pe3ylbTaThl Ha 0a30BOM ypOBHE JIOJKHBI OTpa-
&KaTb C(POPMHPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:
® packpblBaTh CMBICI OCHOBHBIX XUMHYECKUX IMOHATUH: aTOM, MOJIEKYJa, XUMHYECKHUI
3JIEMEHT, NPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEILECTBA,
MOJIb, MOJISIPHAsl Macca, MaccoBasi J0Jsl XMMHUYECKOr0 3JIEMEHTa B COEIMHEHUH, MOJISp-
HbII 00BEM, OKCHJ, KHCIIOTA, OCHOBAHUE, COJIb, JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHC-
JIeHUs, XUMUYECKasl peakiys, KiIacCu(UKaus peakiuii: peakiuu COeIMHeHNs, PeaKLuu
Pa3oKeHus, peaKiuy 3aMeIICHHUs, peaKIIMi 0OMEHa, 9K30- ¥ SHAOTEPMUYECKHE PEAKILIUH,
TeI10BOM 3(h(eKT peakuuu, Aapo aToMa, SJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTAalb,
paauyc aroma, XMMU4ecKasi CBs3b, IIOJISIPHAsl U HENOJIIpHAsl KOBAJIEHTHAs CBsI3b, HOHHAs
CBSI3b, MOH, KATHMOH, aHUOH, PaCTBOp, MaccoBas J10Jisl BelllecTBa (IIPOLIEHTHAs! KOHLEHTpa-
1IUs1) B PacTBOPE;
® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUI U MPUMEHSATH 3TH MOHS-
THSI IPH OMMCAHUM BELIECTB U UX MPEBPALLCHUN;
® WCTOJB30BATh XUMHUYECKYIO CUMBOJIHKY JJISI COCTABICHUS (DOPMYJT BEIIECTB M YpaBHEHUI
XMMHUYECKHX peakuii;
® ONpElEysTh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, CTETIEHb OKHUC-
JIeHUsl JIEMEHTOB B OMHAPHBIX COEJMHEHUSAX, MPUHAJJIEKHOCTh BEIIECTB K ONpeaenéH-
HOMY KJIacCy COEIMHEHMU Mo (opmynam, BHJI XUMHUYECKON CBS3U (KOBaJCHTHAs U MOH-
Hasl) B HEOPTaHUYECKUX COETUHEHUSX;
e packpsiBaTh cMbici llepuoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATH IO-
HUMaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMUMHUUYECKUX HJIEMEHTOB OT UX IOJIOKE-
Hus B [lepuonndeckoil cucTeMe, 3aKOHOB COXPAHEHUSI MACCHI BEILIECTB, IOCTOSHCTBA CO-
CTaBa, aTOMHO--MOJIEKYJIIPHOT'O YU€HUs, 3aKOHa ABOTaJpo;
® OMNHUCHIBATh M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoil cucreMbl XUMUUe-
CKMX JJIEMEHTOB: Pa3NMyaTh MOHATHS «TJaBHas moAarpymnmna (A-rpymma)y u «moOouHast
noarpynna (b-rpynma)», mMansle U 60nblIMe NEPHOABI, COOTHOCUTh 0003HAUEHUs], KOTO-
pbie umerorcs B Tabnuue «llepuoanueckas cucremMa xumuyeckux snementos J[. M. Men-
JIeJIeeBa» C YMCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKUX 3JIEMEHTOB
(cocTaB u 3apan sjpa, o0lee YUCIIO TEKTPOHOB U paclpeeseHHe UX 0 3JEKTPOHHBIM
CJIOSIM);
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KJ1acCU(PULIMPOBATh XUMHUECKUE HJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMUYECKHE pe-
aKIuy (110 YUCITY M COCTABY YYACTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIIOBOMY 3D dexTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHUE CBOMCTBA BEUIECTB Pa3IMYHBIX KJac-
COB, TIOATBEPKJasi ONMMCAHNE TPUMEPAMH MOJIEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX Kay€CTBEHHOI'O COCTaBa, BO3-
MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAICHHUI B Pa3IMUHBIX YCIOBHSIX;

BBIUUCIISITH OTHOCUTENIBHYI0 MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEILECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHUS, MAaCCOBYIO JIOJII0 BEIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKLUU;

MIPUMEHSITh OCHOBHBIE ONIEPAlH MBICIUTEILHON IEATEIbHOCTH — aHAIM3 U CUHTE3, CPaB-
HEHUE, 0000IIeHrne, CHCTEMATH3aIUIo, KiIacCU(DHUKAINIO, BBISBICHHE MPUYUHHO-
-CIIEZICTBEHHBIX CBA3EH — JUIsl M3YYEHUsl CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHii, ecTe-
CTBEHHO-Hay4YHbIE METO/bI MO3HAHUS — HAOJIOEHUE, U3MEPEHHE, MOJICIUPOBAHUE, SKC-
MEePUMEHT (peaJbHbIA U MBICIICHHBIN);

CJIEJIOBATh MpPaBUJIaM MOJb30BaHUSA XMMHUUYECKOU MOCyN0oM U 1abopaTopHBIM 000py0Ba-
HHUEM, a TaKKe MpaBUIaM OOpaIleHHs ¢ BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKLHUSIMH 110
BBITMOJTHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000-
pa3HbIX BEUIECTB (BOAOPOAA U KHUCIOPOJA), IPUTOTOBIEHUIO PACTBOPOB C ONPEAECIEHHOM
MacCOBOM JT0JI€M PaCTBOPEHHOIO BELIECTBA, INIAHUPOBATh U IPOBOJUTH XUMHUYECKHE JKC-
MIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIIEJIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, peHondTanienH, METHIOPAHK U IPYTHE).

K xoniy obyuenus B 9 kJiacce npeiMeTHbIe pe3ylibTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa-
&KaTb CPOPMHUPOBAHHOCTh y O0yUAIOIIUXCSI YMEHHUI:

PaCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX HOHATHI: XUMUYECKUHU JJIEMCHT, aTOM, MOJIC-
KyJa, UOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BaIEHTHOCTh, JIICK-
TPOOTPHULATCIIBHOCTD, CTCICHL OKUCICHUA, XUMHUYCCKas PCaKIusaA, XUMHYCCKasd CBA3b,
TETJIOBOM 3P HEKT peakIuu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, IIEKTPOJIUTHI, HEIIIEKTPO-
JIUTHI, SJEKTPOIUTUYECKAs TUCCOLMAIMUS, PEaKIMd MOHHOTO OOMEHa, KaTalu3aTop, XH-
MHYCCKOEC PABHOBCCHC, O6paTI/IMI)I€ u H606paTI/IMLI€ pCaKknuu, OKHUCJINTCIIBHO-
BOCCTAHOBUTEIIbHBIC PEAKITUH, OKUCIUTENb, BOCCTAHOBHUTENb, OKUCICHUE W BOCCTAHOBIIC-
HUE, aJUIOTPONHsI, aM(POTEPHOCTh, XUMHUECKAasl CBSA3b (KOBAJICHTHAS, MOHHAS, METaJLTHIC-
CKasl), KpUCTAIUTHYECKAs] PEeNIéTKa, KOPPO3HUs METAJUIOB, CIUIABBI, CKOPOCTh XMUMUYECKOMH
peakuuu, npeaenbHo nonyctumas konentpanus [1JIK Bemectsa;

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX HOHATHI U MMPUMCHSATH 3THU ITOHA-
THUS TIPU OTIMCAHUU BEUIECTB U UX MPEBPAILICHUH;

HCIIOJIB30BAaTh XUMHNYCCKYIO CUMBOJIMKY JJIA COCTAaBJIICHUA (bOpMy.]'I BCIIECCTB U ypaBHeHI/II\/JI
XUMHYECKHUX PEaKIIHii;

OIpCaAC/EATh BAJICHTHOCTb U CTCIICHD OKHCJIICHUA XUMHYCCKUX 3JICMCHTOB B COCAUMHCHUAX
Pa3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OMPEACIEHHOMY KIAcCy COeIMHEHUN
no (gopmynam, BUJ XUMHUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAs, METAJNTNYECKasi) B HEOP-
TaHUMYECKUX COCAMHEHUSX, 3apsiJl MOHA M0 XUMUYECKOU (hopMyIie, XapakTep Cpelbl B BOJI-
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HBIX PacTBOpaxX HEOPraHUYECKUX COETUHEHUH, THIl KPUCTAIIMUECKON PEIIETKH KOHKPET-
HOTO BEIIECTBA;

packpbiBaTh cMbic [lepuonudeckoro 3akona J[. M. MenzeneeBa u 1eMOHCTPUPOBATh €0
MOHMMAaHKE: ONMKCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy lleproamueckoii cucte-
MBI XMMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas noxarpynmna (A-rpymnmna)» u
«mro0oyHas noarpynna (b-rpymmna)», manele 1 60JbIINE TEPUOIBI, COOTHOCUTH 0003Haue-
HUS, KOTOPBIE UMEIOTCS B MEPHOAMYECKON TaOJHIe, C YUCIOBBIMU XapaKTEPUCTUKAMH
CTPOEHHUS aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB M 3apsa] A1pa, o0lIee YUCIIO MIEKTPO-
HOB U paclipe/ie]eHUe X 0 JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCTUHEHHH B IpeJieax MajbIX IEPHUOJOB U TJIaB-
HBIX MOATPYIII C Y4ETOM CTPOSHHS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHUECKUE HIIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMUUECKHE pe-
aKIuM (110 YUCILy U COCTaBy Y4acCTBYIOLIUX B PEaKIUH BEILECTB, 110 TEIIOBOMY 3 deKTy,
10 U3MEHEHHIO CTEIICHEN OKUCICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE U CIIEU(PUICCKUEC XUMUYECKHE CBOMCTBA MPOCTHIX
U CJOXHBIX BEILIECTB, MOATBEPKAAs OMUCAHME NPHUMEPAMH MOJEKYISPHBIX M HMOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIAM;

COCTaBJIATh YPAaBHEHMs HJIEKTPOJIUTHYECKON AMCCOLMALMM KHUCIOT, ILeJIo4Yeld U COJeH,
TIOJTHBIE W COKpPalIEHHBIC YPAaBHEHUS PEaKIMi MOHHOTO OOMEHa, YpaBHEHHS PEaKIIHH,
MOJITBEPKIAIOINX CYLIECTBOBAaHHE T'€HETUYECKON CBA3M MEXKAY BEIIECTBAMH PAa3JIMUHBIX
KJIaCCOB;

PacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKLUUH IOCPEACTBOM CO-
CTaBIJICHHSI SJIEKTPOHHOTO OaNlaHca ITHX PeaKIuii;

IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH IIPO-
TeKaHHUsI XUMHUYECKUX TPEBPAIICHUHA B PA3TUUHBIX YCIOBHSIX;

BBIYMCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJF0 XUMHUYECKOTO 3JIEMEHTa Mo (hOopMysie COCTUHEHHs, MAacCOBYIO JOJIO BEUIECTBA B
pacTBope, MPOBOAUTE PACUYETHI [0 YPAaBHEHUIO XUMHUYECKON PEeaKLny;

co0oaTh MpaBuia MOJIb30BAHUSA XUMHUYECKOW MOCYION M J1abopaTOpHBIM 00OpYAOBa-
HHUEM, a TaKXe IpaBuiia OOpalleHus C BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKLIHAMHU 110
BBINOJIHEHUIO J1a00pATOPHBIX XMMHUYECKUX OMBITOB 10 MOJIYYEHHUIO U COOUPaHUIO ra3000-
pa3HBIX BEUIECTB (aMMHaKa U YIIIEKHCIIOTO Ta3a);

MPOBOJUTH PEAKIMHU, IOJITBEPXKAAIONINE KAaYeCTBEHHBI COCTAaB pa3IMYHBIX BEILECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpOMU-, HOIUN-, KapOoHaT-, (pocdar-, cuin-
Kar-, cyiab(ar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS U HMOHBI M3YYEHHBIX METAJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX pACTBOPaX HEOPraHMUECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE ONEPAIlM MBICIIUTEIBHONW JESTEIbHOCTH — aHAJIU3 U CUHTE3, CPaB-
HEeHHe, 0000IleHNe, CHCTEMAaTU3alUIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBS3EH —
JUIS U3YYEHUS! CBOMCTB BEIIECTB U XMMUYECKUX PEaKIHi, €CTECTBEHHO-HAayYHbIE METO/IbI
MO3HAHUS — HAOJIOZCHNE, U3MEPEHUE, MOACTUPOBAHNE, SKCIEPUMEHT (peajbHbII U MbIC-
JICHHBIN).
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aesieeBa. CtpoeHue atoM0oB. XUMHYecKasi CBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINU

g | u o o | BuGmoresa LOK
' o https://m.edsoo.ru/7f41837¢
neeBa. CTpoeHue aToma
32 Xumuueckas cBsa3b. OKHCIUTEILHO- 8 1 bu6nuorexa LIOK
' BOCCTaHOBHTEJBLHBIE PEAKIUH https://m.edso00.ru/7f41837c
bu6nuorexa [IOK
Hroro no pasnemy 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMst 3 bubmiorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB IIO ITPO- 68 4 5
I'PAMME
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9 KIIACC
KounyecTBo 4a-
No COB
HaumeHoBaHue pa3/1esi0B U TeM MPOrpam- ® | F 5 o .E JJIEKTPOHHEIE (IHPpo-
no ¢ s = £F BbI€) 00pa3oBaTelbHbIE
/ S 23 = I pecypen
n =3 == E
3T 57
z v
Pa3znes 1. BenecTBO M XUuMH4YeCKHEe peaKkmuu
11 [ToBTOpeHMe 1 yriyOieHne 3HaHUI OCHOBHBIX 5 1 bubnnoreka [JOK
' pa3zienoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX pe- 4 bubnnoreka [JOK
) aKIui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs AUCCOIHAIIS. XUMUYe- 8 1 1 bubnnorexa [IOK
' CKHE PEaKIMH B PACTBOPaAxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasjen 2. HemeTa/uibl M HX COeTUHEHUSI
21 OO01mmas XxapaKTepUCTUKa XUMUIECKUX DJIEMEH- 4 1 bu6muoreka [IOK
" | roB VIIA-rpynmsl. ["aniorenst https://m.edsoo.ru/7f41a636
29 OO1m1ast XxapakTepUCTHKA XUMHUYECKUX HJIEMEH- 6 bu6mmoreka [IOK
" | ToB VIA-rpynnsl. Cepa u e€ coequHeHust https://m.edsoo0.ru/7f41a636
OO0mas xapakTepucTUKa XUMUIECKUX AJIEMEH-
2.3 TOBmVA-rpI;nan A3oT, pocdop u ux coenune- 7 1 bubmmorexa [JOK
st ' ’ https://m.edsoo.ru/7f41a636
006 -
' Py ' PO KP https://m.edsoo.ru/7f41a636
COCIIMHEHUS
Hroro no paszneny 25
Pa3jnen 3. Meraibl 4 MX COeIMHEHUS
. but6mmorexa [IOK
3.1 | Obuwe croficrsa MeTaIoB 4 https://m.edso00.ru/7f41a636
. but6mmoreka [IOK
3.2 | Baxueiime MeTaJUIbl U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pasneny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
4.1 | BemecTBa U MaTepUambl B )KU3HU YEIOBEKa 3 Bubmiorexa [JOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa [JOK

https://m.edsoo.ru/7f41a636
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