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HHOACHUTEJIBHAA 3AIIUCKA

Janunas pabouas mporpamma npennasHauena s 8-9 kimaccoB MbBOY «Kopeunsckas CHI»
Pabouas mporpamMma o npeamety Xxumus B 8-9 kiraccax coctaBjieHa B COOTBETCTBHH C:
®enepanbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu BPoccuiickoit denepanuny;
®enepanbHbiM 3ak0OHOM OT 24.09.2022 1. Ne 371-®P3 «O BHeceHuun uzmeHeHunii B denepanbHbIii
3akoH «O0 oOpasoBanuu B Poccuiickoii ®epepaumn» u crateio 1 @DenepanpHoro 3akona «O0
o0s3aTenbHBIX TpeboBanusX B Poccuiickoit deneparumy.
[TopsiikoM OpraHU3aliK U OCYIIECTBICHUs] 00pa30BaTEIbLHOMN ACATEIHPHOCTH 110 OCHOBHBIM

001eo0pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOTPaMMaM HavyaJIbHOTO 0OIIer0, OCHOBHOTO
o01m1ero u cpenHero o0IIero o0pa3oBanus, yTBEPkKACHHBIM mprukazoM Munnpocsemienus ot 22.03.2021
No 115 (B melicTByIOIIEH peakiiim);

[Tpukazom MunucrepctBa npocseuieHus: Poccuiickoit ®enepanuu ot 31.05.2021 r. Ne 287 «O6
yYIBep)KJIeHHH (eaepalbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTENILHOTO CTaHJApTa OCHOBHOTO OOIIEro
00pa3zoBaHuM» (C U3BMCHCHUSMH);

[Ipukazom MunucrepcrBa npoceuieHus: Poccuiickoit ®enepauun ot 18.05.2023 Ne 370 "OO6
YTBEp)KICHUU (enepanbHOil  00pa3oBaTeNbHOW IMPOrpaMMbl  OCHOBHOIO o0miero oOpa3zoBaHus"
(3apeructpupoBan 12.07.2023 Ne 74223);

[Tpuxazom MunucrepctBa npocserienust Poccuiickoit @enepanuu ot 21.09.2022 r. Ne 858 «O6
YTIBEp)KICHUH (elepaTbHOro MepevyHs Y4YeOHHKOB, JONMYIIEHHBIX K HCHOJIB30BAHUIO TPH PEaTH3alUn
UMEIOIIMX TOCYAAPCTBEHHYIO aKKpEAMUTAIMI0 O00pa30BaTEeNIbHBIX MpPOrpaMM HAayaJbHOTO OOILEro,
OCHOBHOT'O  OOIIero, cpeaHero oOOmero oOpa3oBaHUS  OPraHM3aANMSAMH,  OCYIIECCTBIISIOIUMHU
00pa30BaTeNbHYIO JEATEIBHOCTh M YCTAHOBJIEHUS IPEJEIBHOIO CPOKa HCIOJIb30BAHUS HCKIFOUEHHBIX
y4eOHUKOBY;

3akonoM Pecny6nuku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 o6pazoBanuu B PecryOnuke
Kpbim» (¢ n3MEHEHUSIMU U AOTIOJIHEHUSIMU );

[Tpuka3zom MunucrepcTBa 00pazoBaHus, Hayku 1 Monoa&xku Pecnyonukun Kpeim ot 27.03.2023
Ne 565 «O mpusHaHUM yTpaTUBIIMM CHUIy NpHKa3a MuHuUCTepcTBa 00pa3oBaHMs, HAYKHM U MOJIOAEKU
PecniyOnmuku  Kpeim ot 11.06.2021 Ne 1018» (MP mno BeneHuro [AelOBOM JOKYMEHTAllMH B
rOCy/IapCTBEHHBIX M MYHULUMNAIbHBIX JOMIKOJBHBIX 00pa3oBaTeNIbHBIX M 0O0IIe00pa30BaTEIbHBIX
opranuszanusx Pecrnyonauku Kpbim). Pesxum mocryma: https://www.krippo.ru/files/metod2024/24.pdf.

[Tucemom MunuctepcTBa 0Opa3oBanus, HayKu U Mosiozaexu Pecriyonauku Kpbmv ot 13.04.2023 Ne
1988/01-15 (06 y4ueOHbIX MIaHax o0IIeo0pa3oBaTeNibHbIX opranu3anuii Pecriyonuku Kpbimv Ha 2023/2024
y4eOHBIH roj).

MeToauyeckuMI peKoMeHAAUIMHA 00 0COOEHHOCTSX MPENnolaBaHusl XUMUHU B
obmeoOpa3oBaTenbHbIX opranu3anusax Pecrnyonmku Kpeim B 2023-2024 yyeOHOM roay

OcHoBHOIT 00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 00111ero oopazosanus (OI'OC),
yrBepxa¢HHON pukazom MBOY «Kopeusckas CIL» ot 29.08.2023 r. Ne 314 (¢ u3MeHEHUsIMN),

YuebHbIMH MIIaHaMHu OCHOBHOTO 001iero oopazoanus (OPI'OC) MBOY «Kopeusckas CIL»,
YTBEPXKAEHHBIM Npuka3oM oT 29.08.2024 roga Ne 293;

[Tonoxxenuem o paboueit nporpamme yue6HbIX npeameroB MBOY «Kopeusckas CL»,
YTBEPXAEHHBIM NpuKa3zoM oT 29.08.2023 Ne 317.

B cootBercTBUE ¢ DenepanabHBIM roCcy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
o0miero o0pa3oBaHus yueOHBIN IpeIMET «XUMUS» BXOAUT B MIPEIMETHYIO 001aCTh
«EcTecTBeHHOHAYYHBIE MTPEIMETHI» U SIBJISETCS 00s3aTEIbHBIM JUISI U3YyUCHHS.

Copepxanne yaeOHOTO MpeaMeTa «XUMHs», PEJCTaBIeHHOE B paboyeii mporpaMmme,
cootrBercTByeT ®I'OC OO0, OPII npeamera «Xumus».


https://www.krippo.ru/files/metod2024/24.pdf

YueOHBIM IJITAaHOM Ha M3YYCHHE XUMHH B 8 Kilacce OTBOAMTCS - 68 4. (2 yaca B Heeln0), B 9
KJIacC€ OTBOAMTCS - 68 4. (24aca B HEJETIO).

[IporpaMmMa opueHTHpOBaHA HA UCIIOJIb30BAHUE YUCOHHKA!

Xumus. 8 kiacc : yue0. ast obieodpaszoar. opranmzanwii / I'. E. Pymsutuc, ®@. I'. ®enpaman.

—11-e u3n., crep. — M. : [Ipoceemenue, 2022. — 207 c. : wn. ISBN 978-5-09-088251-4

Xumus. 9 kinacc: yueb. 1 001meo0pa3oBar. opraHu3aiuil ¢ npuwi. Ha 31aekTpoH. Hocutene (DVD) / T.E.
Pymsutuc, ®@.I'. ®enpaman. — M.: [Ipocsemenne, 2014. — 208 c.: wn. — ISBN 978-5-09-022307-2.

Conep:kanue y4eOHOr0o npeamera
8 KJIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATUSA

IIpeamer xumuu. Posnb XUMHUM B KU3HM 4YelloBeKa. XUMHUA B CUCTEME HayK. Tena U BeleCTBa.
@du3nyeckue CBOMCTBA BELIECTB. ArperaTHoe cocTositHue BeulecTB. [loHsATHE O MeTonax IO3HaHUS B
xumuu. Yuctele BemecTBa U cMecu. CrocoObl pa3zieneHus: cMecei.

ATOMBI M MOJIEKYJIBbl. XUMHUYECKHE 3IeMeHThl. CHMBOJIBI XMMHUYECKUX 3y1eMeHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas ¢Gopmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aroMHas Macca. OTHOCHTENbHAs MOJIEKYJspHas Mmacca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHMH.

KommuectBo BemecrBa. Monb. MounsipHass Macca. B3auMOCBSI3b KOJMYECTBA, MAacChl M 4YuUCia
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€rel mo hopMyniaM XMMHUYECKUX COSTUHEHHIH.

Ouznyeckue U XMMHUYECKUE SBICHHS. XUMHUYecKas peakius U e€ MpHU3HAKU. 3aKOH COXpPaHEHHS
Macchl BENIECTB. XUMHU4YECKHe ypaBHeHUs. Kiaccudukamus XUMHUYECKHX peaknuid (COeTHHCHUS,
pa3noKeHus, 3aMeIleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOUW MOCYI0M, TpaBuiIaMu padoThl B TabopaToOpuu M MpuEéMaMu oOpalieHus
c na0opaTOpHbIM O0OOpYyJIOBaHMEM, H3Y4€HHE U OINUCaHHe (HU3UUYECKUX CBOWCTB 00pa3LoB
HEOPraHMYECKUX BEILECTB, HaONoJIeHHe (QU3MUeCKUX (IUIaBJICHHE BOCKA, TassHUE JIbJa, PACTUPaHUE
caxapa B CTyIKe, KUTIEHHE M KOHECHCAIUs BOJbl) U XMMUYECKUX (TOpEeHHEe CBEYH, IPOKAIIMBaHUE MEIHOMN
IIPOBOJIOKH, B3aWMOJICHICTBUE MeJla C KHUCJIOTOM) SBICHWH, HAONIOJEHHME W ONUCAHUE IPU3HAKOB
MPOTEKaHHUS XUMHUYECKUX peakiuil (pa3joxXeHne caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue rugpokcuaa meau (I1) mpu HarpeBanuu, B3aMMOJIEIICTBHE JKeie3a ¢ paCTBOPOM COJIU
meau (II), nzydyenue crocoOoB pazzieneHus cMeceil: ¢ MOMOUIbI0 MarHuTa, GuiIbTPOBaHHUE, BbIIAPUBAHUE,
TUCTHILISINS, XpoMaTorpadus, MPOBEICHUE OUYNCTKH TOBAPEHHOW COJNM, HAONIONEHWE W OIHCaHUe
pe3yabTaTOB IMPOBEACHUS OIBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsS MacChl, CO3JaHHe Mojelnei
MOJIEKYJI (IIapOCTEPHKHEBBIX).

Baskneiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopon — aneMeHT u npocroe BemecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpojie, GU3NUYecKue 1 XUMUIECKHe CBOMCTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoOsl MmosyuyeHus: KUCIopo/ia B 1abopaTOpuu U MpoMbliuieHHocTH. KpyroBopot
Kucinopoa B mpupojie. O30H — aJIoTpoIiHas MoaupUKaius KUCIOpOa.
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TernnoBoit 3¢ ekt XUMHUUECKOH peakluy, TEePMOXUMUYECKHE YPaBHEHHUS, K30~ U SHAOTEPMHUUECKUE
peakimu. TommBo: yroias 1 MeTaH. 3arps3HEHUE BO3yXa, YCUIICHUE MTAPHUKOBOTO 3 dekra,
pa3pylIeHre 030HOBOIO CIIOSL.

Bogopon — anemeHT u nmpoctoe BemecTBo. Haxoxaenue Bogopoa B mpupojie, u3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI MoaydeHus. KucioTsl u comnu.

Mounsipabiii 00bEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBorcTBa BoAbl. Boaa kak pactBopurenb. PactBopel. HacklllieHHBIE M HEHACHIILICHHBIE
pacTtBopbl. PacTBOpUMOCTH BEIIECTB B BOJIE. MaccoBas 10715 BEIIECTBA B PaCTBOPE. XUMHUYECKHE
cBoiicTBa Bobl. OcHOBaHUA. Posib pacTBOPOB B IPUPOAE U B XKU3HU ueioBeka. KpyroBopot BojsI B
IpUpoe. 3arpsiI3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanusa neoprannueckux coeaunenui. Oxcuapl. Kinaccudukamus okcusioB: coiaeoOpa3yromnme
(ocHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) 1 HecoleoOpazyromre. Homenknarypa okcunoB. dusudeckue u
XUMHUYECKUE CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcnoBanus. Knaccudukaiins ocHOBaHUHN: MIETOYM U HEPACTBOPUMBIE OCHOBaHUsA. HoMmeHkaTypa
OCHOBaHMU. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMi. [lomyueHrne OCHOBaHU.

Kucnorsl. Knnaccudukamms kucnot. Homenknarypa kucior. @u3nuecKkue U XUMUYECKHe CBOWCTBA
kucnot. Psan aktuBHoctn metaiuioB H. H. bekerosa. [loiyuenue kucnor.

Comu. Homenknatypa coseid. @uznueckre 1 XuMAYECKHe CBoMCTBa colied. [lomydyenue comneit.
I'eneTnueckas cBsI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COECTMHEHUM.

XUMHUYEeCKHUI IKCIIEPUMEHT:

KaueCTBEHHOE OTpeieNieHUe COJepKaHUs KUCIOPoa B BO3yXe, oJTydyeHue, coOupaHue, paclio3HaBaHKe
U U3y4eHHE CBOMCTB KHCI0pO/1a, HAOIOAeHNE B3aUMOICHCTBUS BEIIECTB ¢ KUCIOPOAOM U YCIOBHUS
BO3HUKHOBEHUS U MPEKpaIleHus ropeHus (1moxapa), 03HakoMJIeHHe ¢ 00pa3liaMyu OKCHJIOB U OITUCaHUE
WX CBOMCTB, MOJIy4€HHE, COOMpPaHKE, paCllO3HaBaHUE U U3yUeHHE CBOMCTB BOJIOpOa (TOPEHHE),
B3auMoO/IeiicTBIE BoAopoaa ¢ okcuioM meau (11) (Bo3MOXKHO MCIIOIB30BaHNE BHIEOMATEPHATIOB),
HabIto1eHne 00pa3IoB BELECTB KOJINYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEN PACTBOPEHHUS
BEIIECTB C PA3JIMYHON paCTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEETEHHON MaCCOBOM JOJIEH
PacTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBHE BOJIbI ¢ METANIaMH (HATPUEM U KallbliieM) (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPHAIIOB), HCCIIeI0BaHUE 00Pa31l0B HEOPraHUYECKHUX BEIECTB Pa3InYHbIX
KJIaCCOB, HA0JI0/IEHNE U3MEHEHUSI OKPACKU MHMKATOPOB B paCTBOPAxX KUCIOT U LIesIoueil, n3yueHue
B3auMosieiicTBus okcuna meau (1) ¢ pactBopom cepHOl KMCIOTHI, KUCIIOT € METAIIJIaMU, PeaKLui
HENTpaIu3aluy, MoTy4eHre HepacTBOPUMBIX OCHOBAHMM, BEITECHEHHE OJTHOTO METalla APYTUM U3
pacTBopa COJH, pellieHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHeilre Kiacchl HEOPTraHUYeCKUX
COCIMHEHUI.

Ilepuoanuecknii 3axoH u Ilepuoanyeckas cucrema xumudeckux djiemeHTos /I. M. MenaeieeBa.
Crpoenne atoMoB. XuMuueckasi cBsizb. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PEaKINU

[lepBble TOMBITKM KJIACCU(DUKAIIMA XUMHUYECKUX OdJIeMEHTOB. [lOoHsITHE O Tpymmax CXOIHBIX
9J€MEHTOB (IIEIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOT€HBI, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIC OKCUABI U TUIPOKCHUJIBL.

[Tepuonnueckuii 3akoH. Ilepronnueckas cucrema xumudeckux snemeHtoB JI. U. Menneneesa.
Kopotkonepuoanast u amuaHonepuoaHas ¢popMel [leproandeckoil CUCTEMbl XUMHUYECKHUX dJIeMeHTOB [].
N. Menneneesa. Ilepuoast u rpynmbl. @U3HMUECKUN CMBICT MOPSAKOBOIO HOMEpA, HOMEPOB Ilepuoa U
TPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctraB aTomHbIX saep. M3otombl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
o0onouek aToMoB mepBhIX 20 XxuMu4eckux anemeHToB Ilepuomnueckoit cuctemsr J[. M. Menneneesna.



XapakTepucTuKa XHMMHUYECKOTO 3JIEMEHTa N0 €ro nojoxxkeHuto B Ilepuogmueckoin cucreme /l.
N. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMHUYECKHUX DJIEMEHTOB, METANIMYECKHX U
HEMETAJTMYECKUX CBOMCTB I10 TPYIIaM U MEPUOJIaM.

3nauenue [lepmomuueckoro 3akoHa u llepuoanyeckoil CHUCTEMbl XUMHUYECKHX DJIEMEHTOB IS
pa3BUTHUs HayKu U npakTuku. [. . MenaeneeB — yu€HbIN U rpak JaHUH.

Xumnueckasi cBsizb. KoBajeHTHast (MOJISIpHAsE M HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPUIATEIHHOCTD
XUMHUYECKUX 3JIeMeHTOB. FIOHHasI CBSI3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIpomecchl oOKuUCIeHUsS U
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.
Xumuueckuii ykcnepumenm: n3ydeHue o0pas3IoB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMO/ICHCTBHE
TUIPOKCH/IA IUHKA C pAaCTBOPAMHU KHUCJIOT U IIEN0Y€eH, MPOBEIEHNE OIBITOB, WILTIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOPEHHE, PEaKIIUU Pa3I0KEHUs, COSIUHECHHUS).
Me:xnpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeaMeTHBIX CBsI3€d NPU M3YyYEHUU XHMHUU B 8 KIIACCE€ OCYILECTBIISIETCS uepe3
WCIIOJIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W MOHSATHH, SABJISIFOIINXCS CHCTEMHBIMU
JUISL OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OOm1re ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYYHBINA (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIIN3, CHHTES,
KiaccuuKalus, IepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHUE, MOIEIb,
SIBJICHUE.
®dwuszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI, PAIMOaKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPHUUECKUIl 3apsi, BEIIECTBO, TeNI0, 00bEM, arperaTHOe COCTOSIHUE BEILeCTBa, a3,
(bu3nyecKre BeTMUUHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThl, 3BE3/1b1, COHIIE.
buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rugpochepa, MHUHEpasbl, TOPHBIE MOPOABI, IOJE3HbIE MCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXumuuyeckasi peakuus

[lepuoanueckuii 3akoH. [lepuonnueckas cucrtema xummuueckux 3neMeHToB J1. 1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB,
KaJIusl, KAIbIUA U UX COEUMHEHUN B COOTBETCTBUU C MOJ0KEHUEM dJIeMeHTOB B [lepronnueckoit cucreme
U CTPOEHHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUIbl XMMUUECKOHN CBSI3U. THUIBI KPUCTATUIMYECKUX PEIETOK, 3aBUCUMOCTD CBOVMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIUIETKU U BUJIA XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEUIECTB. XUMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSILIMXCA K Pa3JIMYHBIM KJIacCaM HEOPTAaHUYECKUX COCIMHEHUN, TEHETUYECKas CBSA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanmsi XuMrUuecKuX peakiifii Mo pa3IuyHbIM MTPU3HAKaM (TI0 YHUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIu BEMIECTB, MO TEIIIOBOMY 3 (PEKTY, M0 U3MEHEHHUIO CTETICHEH OKMCICHHS] XUMHYECKUX
3JIEMEHTOB, IO 0OPAaTUMOCTH, TI0 YIACTHIO KaTajiu3aTopa). JK30- U SHJOTEPMUUYECKHIE PEaKIIUH,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTHe 0 CKOPOCTH XUMHUYECKOU peakiuu. [lorsTre 06 00paTUMBIX U HEOOPATUMBIX XUMHUECKHUX
peakuusx. [IoHsITHE O TOMOTE€HHBIX U TETEPOreHHbIX peakuusax. [londarue o katanuse. [lonstue o



XUMHUYECKOM paBHOBecuU. DaKkTOPHI, BIMSIOMINE HA CKOPOCTh XUMUYECKON PEAKIIMU U MTOJIOKEHNE
XUMHUYECKOT'O PABHOBECHS.

OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH, FJIEKTPOHHBIN OaJaHC OKHCIUTEIbHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBiieHUE YPAaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOIb30BaHUEM
METOa MIEKTPOHHOTOo OanaHca.

Teopus 2MEKTPOIUTUYECKON TUCCOLMALAN. DIEKTPOIUTHI U HEAIEKTPOJINThL. KaTHOHBI, aHHOHBI.
MexaHHu3M IMCCOLMALMY BELIECTB € PA3IMUYHBIMUA BUJIAMU XUMUYECKOU cBsi3U. CTEneHb NMCCOLMALINN.
CunbHbIe U crabble AIEKTPOIHUTHI.

Peakiiun noHHoro ooMeHa. Y clIoBHsI MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa, TIOJTHBIE U COKpAIEHHBIE
HOHHbIE YpaBHEHUS peakunidi. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTABICHUHN 00
MEKTPOIIMTUYECKON qucconuanuu. KauectBenHble peakuy Ha HOHBIL. [IoHATHE O rUApoIn3e coen.
XUMUYECKUHN IKCIIEPUMEHT:

03HAaKOMJIEHHE C MOJEIIIMUA KPUCTAININYECKUX PEIIETOK HEOPraHUYECKHUX BEIIECTB — METAJVIOB U
HeMeTaJuIoB (rpadura U aamasa), CIIO’KHBIX BELIECTB (XJI0pH/Ia HaTpHUs), UCCIIE0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON PEaKIMK OT BO3AEUCTBUS Pa3IMUHBIX (PaKTOPOB, UCCIIEI0BAHNE
AJIEKTPOIPOBOHOCTH PACTBOPOB BEILIECTB, MPOIECCA JUCCOLUALMU KUCIIOT, LEN04Yel U coneit
(BO3MOYKHO HCITI0JIb30BAHUE BUJIEO MAaTEPUAJIOB), IPOBEECHUE ONBITOB, WILTFOCTPUPYIOLIUX IIPU3HAKH
MIPOTEKAHUS PEAKIIUi HOHHOTO 0OMeHa (00pa3oBaHKe Oca/iKa, BBIICIICHUE ra3a, 00pa30BaHKE BOIBI),
OIIBITOB, UJUTIOCTPUPYIOIIMX PUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN (TOpEeHHE, peaKuH
pas3loKeHus, COeTMHEHNs ), pacliO3HaBaHUE HEOPraHUUYECKUX BEIIECTB C MOMOILBIO Ka4YeCTBEHHBIX
peakuuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]ad.

HeMeTasuibl M UX coeTMHEHUSI

OO6miass xapakTtepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucyenusa. CtpoeHue U pU3NYecKnue CBOKWCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XMMUYECKUE CBOWCTBA
Ha [puMepe XJiopa (B3auMOAEICTBUE ¢ METaUIaMH, HEMETaJlJIaMu, 1iesnoyamu). Xsnopooaopoa. ConsiHas
KHCIIOTa, XMMUYECKUE CBOMCTBA, IOJIydeHHEe, NpuMeHeHue. JleiicTBue XJiopa M XJIOpPOBOAOpOJAa Ha
OpraHu3M uejoBeKka. BaxkHelne XJI0puasl U UX HAX0XKACHHUE B IPUPOJIE.

OO6mras xapakTepucTuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
crenenn okucieHus. CtpoeHne W (U3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa WU CEpHI.
AmnoTponHbie MOAU(MUKAIIMK KHCIOpPOJa U Cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOI,
CTpoeHHe, (U3MUecCKHe M XUMHUYecKhe CBONCTBAa. OKCHIABI cepbl Kak IMPEICTAaBUTENH KHCIOTHBIX
okcuoB. CepHasi KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBOWCTBa (0OIIME Kak IpeICTaBUTENs Kiacca
KHCIOT U crnenuduueckue). XUMUYECKHE PEaKIu, JEeKalde B OCHOBE MPOMBINUIEHHOTO crocoba
MOJy4YeHUSI CEpHON KHUCIOTHI. lIpuMeHeHue cepHoll KHUCIOTHI. COJIM CEpPHOM KHCIOTHI, KaYeCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxaeHnue cepbl U e€ coequHEeHUI B Mpupoae. XUMHUUYECKOE 3arps3HeHHe
OKpY’Karollel cpelbl COCAMHEHUSIMU Cepbl (KHCIOTHBIE JO0XKAW, 3arps3HEHHE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro MpeI0TBpaILeHHS.

OO6mras xapakTepucTuka 3MeMeHToB VA-Tpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTETIEHH OKHCIIeHUs. A30T, pacnpoCTpaHEeHHWE B MpHUpoAe, (U3NYECKME U XMMHUYECKHE CBOWCTBA.
KpyroBopor a3zota B mpupoje. AMMHUAK, ero (puU3M4ecKre U XUMHUYECKHE CBOMICTBa, MOJy4€HHE H
npuMmeHenrne. Coiau aMMOHUs, WX (U3NYECKHUE U XMMHYECKHE CBOMCTBa, mMpuMeHeHue. KadecTBeHHas
peakius Ha MOHbI aMMOHHUsS. A30THasl KUCJIOTa, €€ MojlyueHue, PU3NYecKue U XMMUYECKHE CBOWCTBa
(oOmme kak mpeAcTaBUTENsl Kiacca KHUCIOT U crnenududeckue). Mcnomb3oBaHMe HUTPATOB M COJEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yH0oOpeHuil. XHWMHUYECKOe 3arpsi3HEHHE OKpYXKaroulel cpenbl
COCMHEHUSIMH a30Ta (KHCJIOTHBIC JOKIH, 3arps3HEHHE BO3JyXa, MOYBBl M BOA0EMOB). Docdop,
ajutoTpornabie Momudukanuu Gocdopa, ¢uznueckne m xumuueckue cpoictBa. Okcua dochopa (V) u
docdopHas kucnora, Gpu3MYecKue U XMMHUYECKHE CBOMCTBa, monydeHue. Mcmonnp3zoBanue ¢ocdaror B
KauecTBE MUHEPAIbHBIX YI0OpEHUH.



OO6mras xapakTepucTuka 35eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETIEHU OKHCIICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOAM(HUKALINY, PACIpOCTPAaHEHHUE B IpUpoAe, pusmueckue
U XuMHYeckue cBoiictBa. Ancopobuus. KpyroBopor yriepona B mpupone. OKcuisl yriepoja, HUX
¢usnyeckue M XMMUYECKHE CBOMCTBA, JEHCTBHE HA JKMBBIC OPraHU3MBI, MOJYYEHHUE U TPUMEHEHHE.
DKojoruueckre mpoodiieMsl, CBA3aHHbIE ¢ okcugoM yriepona (IV), runoreza rimo0aibHOr0 MOTEIUICHUS
KJIUMaTa, NapHUKOBBIN 3 (deKT. YTolbHas KUCIOTa U €€ COIH, UX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
noyiyueHue u npumeHeHue. KauectBenHasi peakuus Ha kapOoHaT-uoHBL Mcnonb3oBanue kapOOHATOB B
OBITY, MEIMIIMHE, TIPOMBILIUIEHHOCTH U CETbCKOM XO3sIHCTBE.

[lepBoHayasbHbIEe MOHATUS 00 OPraHMYECKHX BELIECTBaX KaK O COEAMHEHHUAX yriepoja (MeTaH,
9TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TIIMLEPHH, YKCYCHas KUcao0Ta). [IpupogHble HCTOUHUKHU YIII€BOJOPO/IOB
(yromp, mnpuponmHbIH Ta3, HedTh), MPOAYKTH HX TmepepaboTku (OEH3WMH), MX pOJb B OBITY H
NPOMBIIIICHHOCTH. [loHATHE 0 OMOIIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpaX, OesKax, yrieBoJax — M HX
POJIM B J)KU3HU YesloBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢usnueckue M XMMUYECKHE CBOMCTBA, MOJydeHHE M npumeHeHue. CoeauHeHus
KkpemHusi B mnpupozge. OOmme mnpezncraBieHuss o6 okcune kpemHus (IV) um kpeMHHEBOM KHCIIOTE.
Cunukartel, UX HMCIOJIB30BaHKUE B OBITY, B MPOMBIIUICHHOCTH. BakHeiue CTpouTeIbHbIE MaTepHAIIbL:
KepaMHuKa, CTEeKJO, LeMeHT, OeToH, xene300eroH. [IpoOrembl 0Ge30macHOrO  HCIOJIB30BAHUS
CTPOMUTENbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN )KU3HU.

Xumuueckuii 3xcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJISHOM KHCJIOTBI, IPOBEIECHUE
KAueCTBEHHBIX peaKklIMi Ha XJIOPUA-UOHBI W HAOMIOJIEHUE TMPU3HAKOB WX TMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKHe W XHUMHYECKHE CBOWCTBA TAJIOTEHOB M WX COCIMHEHHH (BO3MOXKHO
UCIOJIb30BaHMWE BHJIEOMATEPHANIOB), O3HAKOMIIEHHE C o0OpaslaMu XJOpPUAOB  (TAJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0Opa3LamMH cepbl U €€ COCAMHEHUSAMHU (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
HaOJIoZieHne Tpolecca OOYrJMBaHMUs caxapa Moj JAEWCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOH KHCIOTHI,
M3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBIe€HHON CEpHON KUCIIOTHI, IPOBEACHHE KaUeCTBEHHOM peakliuy Ha
cynb(ar-uoH U HaOJrO/eHHE MpHU3HAKa €€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaAMH
a3zoTa, hocopa U UX COEAMHEHUN (BO3MOXKHO MCIOJBb30BaHHE BUAEOMATEPUaAIOB), 00pa3iaMHu a30THBIX
u ¢ochopHbIX ynoOpeHuil, monyueHue, coOMpaHue, paclio3HaBaHHE W H3yuyeHHE CBOICTB aMMHaka,
MIPOBEJICHUE KAueCTBEHHBIX pEaKklIMi Ha HMOH aMMOHMS U (ocdaT-HOH U U3yUYEHUE IMPU3HAKOB HX
NPOTeKaHMs, B3aUMOACHUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C Menbl0  (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUATIOB), W3YYEHHE MOJeNiell KPUCTAIMYECKUX PEIIETOK anMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE € IPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MpOTHUBOra3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3yUYE€HUE CBOMCTB YTJIIEKHCIOrO
rasa, MpoBeJICHUE KAaueCTBEHHBIX peakIMil Ha KapOOHAT M CHJIMKAT-UOHBl U H3y4eHHE NMPHU3HAKOB HX
MIPOTEKAHUs,  O3HAKOMJIEHME C  NOPOAYKIMEH  CHWIMKAaTHOM  MPOMBIIUIEHHOCTH,  pPEILICHHE
9KCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHel1e HeMeTallIbl ¥ X COEIUHEHUSY.

Metanabl M UX COeIMHEHUS

OOmiast xapakTepUCTHKa XUMHYECKHUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHHWU MX MOJIOKEHHS B
[Tepuonuueckoit cucreme xumuueckux sneMmeHToB JI. M. MenaeneeBa u ctpoeHusi atomoB. CtpoeHue
MeTaJIJIOB. MeTrajuinyeckasi CBA3b M METAJUIMYECKAs KPUCTAUINYECKas PEIETKA. DJIEKTPOXUMHUYECKUN
psaa HanpsbkeHH wmetaioB. du3nyeckre M XUMHUYECKHe cBoWcTBa MeTayioB. OOmiMe crnocoOsl
MoJTy4eHHs MeTaisioB. [IoHSATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3HH.
Crnnassl (CTallb, 4YyT'YH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY M MPOMBIIIEHHOCTH.

lenouynsle MeTamibl: MosiokeHHe B Ileproguueckoll cucTeMe XUMHYECKMX DJIEMEHTOB [l
W. MennieneeBa, CTpoeHHE UX aTOMOB, HaXOXJAeHUE B npupoze. Ousnueckre U XUMUYECKHE CBOMCTBA
(ma mpumepe HaTpus W Kanws). OKCUIOBI U THIPOKCHIBI HATpUs W Kanus. lIpuMeHeHue MeI0YHBIX
METAJUIOB U UX COEOUHEHUMN.

[[lenouHo3eMenpHbIE METAJUIBI MarHuid M KajbUWi: noJioxkeHue B llepumoamueckon cucreme
XUMH4YeCcKuX 35ieMeHToB [. 1. MenneneeBa, cTpoeHrE UX aTOMOB, HaXOXK/JIECHHE B Tpupoie. Puznueckue
U XMMHYECKHE CBOMCTBA MarHusl M Kaiblus. BaxHelme coenuHeHHMs KaibLus (OKCHUI, TUIPOKCHI,
conn). JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHECHHUSI.



AmoMunMit: onoxenue B [lepuoanueckoit cucreme xumuueckux snemeHToB J[. M. Menneneena,
CTPOEHHE aToMa, HaxOoXJAeHHe B mpupoje. PU3NYECKUE U XUMHUYECKHE CBOHCTBA aJIOMUHUS.
AMdoTepHbIe CBOMCTBA OKCHJIA ¥ TUPOKCHIA ATIOMUHUS.

Kene3o: monoxenue B Ilepuommueckoil cucreme xumuyeckux snemMeHtoB [[. WM. Menneneesa,
CTpOCHHE aToMma, HaxokaeHue B mpupoje. dusmueckue W XUMHUECKHE CBOMCTBa jxene3a. OKCHIbL,
ruzapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U NOJyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C O0paslaMl METaUIOB M CIUIABOB, MX (U3UYECKUMHU CBOMCTBAMH, H3yueHHE
pE3yJIbTaTOB KOPPO3UU METAVIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEMH
B3aUMOJICICTBUS OKCHAA KaJIbLIUS M HATPUS C BOAOM (BO3MOYKHO HCIIOJb30BAaHUE BUIEOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHUs Kele3a B KHUCIopoje (BO3MOXKHO
HCI0JIb30BaHNE BUJEOMATEPHUAIOB), IPU3HAKOB IIPOTEKAHUS KAUECTBEHHBIX PEAKLIUK HA MOHBI: MarHus,
KaJIbIIMS, aTFOMUHHMS, ITMHKa, *kene3a (1) u xenesa (II1), menu (1), HaOmroaeHNe ¥ ONMCaHUE TPOIECCOB
OKpalllMBaHUsl IJJaMEHM HOHAMM HaTpus, Kauusg M  Kajblus (BO3MOXKHO  HCIOJB30BaHME
BUJICOMATEPHAIIOB), UCCIIEIOBaHHEe aM(DOTEPHBIX CBOIMCTB THAPOKCUIA aTIOMUHUS M TUAPOKCUAA [IUHKA,
pellIeHre IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHel1e MeTaibl U UX COEIUHEHUS Y.

XuMHUS U OKpYKAK0LIas cpeaa

BemecTBa 1 Marepuaiibl B IOBCEIHEBHOM JKU3HU yelnoBeKa. be3onacHoe ucnoip30BaHre BELIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKUX 03KOTaX M OTPaBICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY Karollel cpeipl (IpeienbHast 10IMyCcTUMas KOHIIEHTPAIs BEIIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAILIOB, TOJIMMEPHBIC MaTepUabl).

Meoswcnpeomemmnnie ceasu

Peanuzarusi MeXMNpeaMETHBIX CBsI3e€d MPH M3YyYEHUH XMMHUU B 9 KIlacce OCYILECTBISETCS uepe3
HCIIOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHITUM, TaK U MOHATHH, SBJISIONIMXCS CUCTEMHBIMU
JUISL OTZAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01111e ecTeCTBEHHO-HAy4YHbIE MMOHATHUS: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHsI, aHATIU3, CUHTES,
Kjaccuukanus, NepuoAUYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJCIUpPOBaHHE, HU3MEpEHHE, MOJIEb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEpUAJIbL.

®dwuszuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, U30TOMbI, paJl0aKTUBHOCTH,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsii, NPOBOJHUKH, IMOJYIPOBOJHUKU, AUDJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Teno, OO0BEM, arperaTHoe COCTOSHHME BeIecTBa, Ta3, pPacTBOp, PacTBOPUMOCTS,
KpUCTAJININYECKasi pemi€rka, CIUlaBbl, (U3MYECKHUE BEIMYMHBI, €IUHMIIBI H3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunTe3, aAbixaHue, Ouocdepa, IKOCHCTEMa, MHUHEPATIbHBIE YAOOpEHUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIECTRA.

l'eorpadusa: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOABI, IOJE3HbIE MCKOIMAaEeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMera

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO 00111ero o0pa3oBaHUs IOCTUTalOTCS B
Xo7ie OOy4eHHsT XUMHHM B €JUHCTBE Y4YE€OHOH W BOCHHMTATEILHOW JEATENBHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMU POCCUHCKMMHU COLIMOKYJIBTYPHBIMH UM  JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMU B OOILECTBE NMPaBUJIAMU M HOPMaMH MOBEICHUS U CITIOCOOCTBYIOT MPOIECcaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSA U COLUATM3ALUU 00yUJaOIINXCA.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MMO3UTHUBHBIX IEHHOCTHBIX OPUEHTALIMM U PACIIMPEHHE OIBITA JAESITEIIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
4acTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:



LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIE/INI0, TOHUMAHMS 3HAYCHUS XMMHUYECKOH HAYKH B )KM3HHM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpHOM uH(pOpMalueld O TepeloBbIX JIOCTHKEHUSAX M OTKPBITUAX MHPOBOM H
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpPA U OOILECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJCTAaBICHUSA O COLMAIBHBIX HOpPMaxX M IMPaBHIaX MEXKIUYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  OOLIECTBEHHO IIOJIE3HOHM, Yy4eOHOHMCCIIEI0BATEeNbCKOMH,
TBOPYECKOH M JPYrux BUAAX IESATEIBHOCTH, TOTOBHOCTH K PazHOOOpa3HOM COBMECTHOW NESTEIbHOCTH
IIpH  BBINIOJHEHUH Y4Y€OHBIX, IO3HABATENbHBIX 3a/a4, BBIIOJHEHUM XUMHYECKHX OSKCIIEPUMEHTOB,
CO3JIaHUH y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMMOIIOHMMAHMIO M B3aMMOIIOMOIIM B IMPOIECCE ITOM
y4eOHOM J1eqTeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEJEHHE U IMOCTYNKH CBOUX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIEACTBUI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE M XUMHYECKOM PpEaKlMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABISIOLINE OCHOBY JJISi MIOHUMAHUS CYITHOCTU HAyYHOU
KapTHHBI MHpa, MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS HPUPOIBI, B3aUMOCBS3AX
YeloBeKa ¢ MPUPOTHOM CPeloil, O poJIk XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

MO03HABATEIbHbIC MOTUBBI, HAIIPABJICHHBIC Ha MOJYyYCHWE HOBBIX 3HAHUI MO XUMHUH, HEOOXOAUMBIC
JUIE  OOBSICHEHHsST HAONIOJAaeMbIX TMPOIECCOB W SBICHUM, TMO3HABATENbHOW, HH(DOPMALMOHHOW W
YUTATENICKOM KYJIBTYphl, B TOM YHCIE HAaBBIKOB CaMOCTOSATEIBHOW pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOH JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUYECKUMU CPEICTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOyYeHHWIO W TIO3HAaHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENbCKOW JIEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHS 00y4eHUS B JAJIbHEHIIIEM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/J0pPOBbIO, YCTAaHOBKHM Ha
310pOBbIIl 00pa3 *U3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOsIeHUs
QJIKOTOJIs, HAPKOTHUKOB, KYPeHHS), HEOOXOIUMOCTH COOJIIOICHHS MPaBUJl 0€30MMaCHOCTH TIPU OOpaIieHuu
C XUMHUYECKUMH BELIECTBaMU B OBITY U peabHOM KHU3HM;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpeC K NMPaKTHYECKOMY M3YyYEHHIO Tpodeccuii U Tpyaa pa3IMyHOro pojia, yBaXKEHUE K TPy U
pe3ysibTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHWUH IO
XMMHHU, OCO3HAHHBIN BBIOOP HHIAMBHUIYalTbHOH TpPaeKTOPUM NPOJOJDKEHHS O0pa3oBaHHsA C Y4YETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCIEIIHOM MpOo(eCcCUOHATBHON JIEATENIbBHOCTH M Pa3BUTHUA HEOOXOJUMBIX YMEHUH, TOTOBHOCTb
a/JlalTHPOBAThCA B Mpo(eccnoHabHOM cpejie;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUSA:

9KOJIOTMUYECKH 1erecoo0pa3Hoe OTHOLIEHHE K MPUPOJIE KaK UCTOUHUKY JKU3HHU Ha 3emile, OCHOBE €&
CYIIECTBOBAHMSA, IMOHMMAaHHE ILIEHHOCTH 3J0pPOBOTO M Oe30macHoro oOpas3a JKW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 37I0pOBbIO, OCO3HAHHE LEHHOCTU
coOyoIeHUsT TpaBuil 0€30IacHOr0 MOBEACHHS Npu paboTe C BEIIEeCTBAMM, a TAKKE B CHUTYalMsX,
YTPOKAIOLIUX 3/I0POBBIO U KHU3HU JIIOJIEH;

CMOCOOHOCTH TPHUMEHATh 3HAHMS, MOJy4daeMble MPHU H3YUYEHUH XUMHHM, JJIS peIIeHus 3ajaad,
CBA3AHHBIX C OKPYXKAMOIIEW NPUPOIHOW CPENOH, JUIsl MOBBIILICHHUS YPOBHS DKOJOTMYECKON KYJIBTYpHI,
OCO3HaHMS TIJIOOATBHOTO XapakTepa HKOJOTHYECKUX IMpoOJieM M IMyTed HUX pelIeHHs IMOCPEeACTBOM
METOZIOB XWMHH, DKOJOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS MM B ITO3HABATEIHHOMH,
KOMMYHHUKAaTHBHOHN U COLIMAIIbHOM MPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAuYMMbIE [UId  (OPMHPOBAHUS
MHPOBO33pEHHUs 00IlIeHAayYHbIE MOHATHUS (3aKOH, TEOpHUsl, IPUHIINI, TUI0Te3a, (aKT, cucTtema, mpolecc,
SKCHEPUMEHT U JIPYroe.), KOTOpPbIe HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpenMeTax M
MO3BOJISIIOT HAa OCHOBE 3HAHUU U3 3TUX MpeIMeTOB (pOopMHpPOBaATh MPEACTABICHUE O LEIOCTHOW HAyYHOU
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KapTUHE MHpa, M YHUBEpcajbHble YyueOHbIe JeMcTBHsS (ITO3HABATENbHBIE, KOMMYHHKATHUBHBIE,
pEryIsSTHBHBIE), KOTOpble oO0OecrneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUS HCIIOJIb30BaTh NPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUM: PaCKpbHIBATh
CMBIC]T XMMUYECKUX MOHATHM (BBIACNATh UX XapaKTE€pHbIE MPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C
OPYTUMU TOHSTHSIMH), HCIOJIb30BaTh MOHATUS i OOBSCHEHHUS OTHCNIbHBIX (DAaKTOB U SIBJICHMUIA,
BEIOMpATh OCHOBAHUS M KPUTEPUU IS KIACCU(PUKANN XUMHUECKUX BEIIECTB U XUMHYCCKUX PEaKIIUH,
yCTaHABIUBATh MPUYMHHO-CIECICTBEHHBIC CBSI3M MEXIY OOBEKTaMH HW3YYEHHUS, CTPOHUTH JIOTHYECKHE
paccyxnienust (MHIYKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

yMEHHE TMPUMEHSITh B TMpolecce IMO3HAHUS TMOHATUS (TPEeIMETHBIE U METalpeAMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCTIOJIb3yEeMbI€ B XUMUHU, PE0OPa30BbIBATH IIMPOKO MIPUMEHIEMbIE
B XMMHH MOJEIbHBIE MMPEICTAaBICHHS — XUMHUECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMU4eckas Gopmysna u
YpaBHCHHE XUMHUYCCKOW pEaklUu — MPU PEHICHUH y4eOHO-TIO3HABATENBHBIX 3a/ad, C y4ETOM 3THUX
MOJEJIbHBIX TPEJCTABICHUN BBISBIATh M XapaKTEpPHU30BaTh CYUIECTBEHHbBIE IIPU3HAKA H3Y4aeMbIX
OOBEKTOB — XHMHYCCKHX BEIIECTB W XHUMHYCCKUX PEAKIHH, BBIBISITH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBS3U U MIPOTUBOPEUHNS B U3y4aeMbIX IIPOLIECCAX U SIBJICHUSAX.

ba3oBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHUE HKCIOJIb30BATHh IOCTABICHHBIE BOIPOCHl B KAaY€CTBE MHCTPYMEHTA MO3HAHUA, a TAKXKE B
KaueCcTBE OCHOBBI I (POPMUpOBaHUSI THUIIOTE3bI MO MIPOBEPKE MPABUIBLHOCTH BBICKAa3bIBAEMBIX
CYKJICHUU;

npuoOpeTeHrne OmbITa 1O TUIAHUPOBAHUIO, OPraHU3AlMK U  TPOBEACHHUIO YYCHHYECKUX
SKCIIEPUMEHTOB, yMEHHE HaONI0JaTh 3a XOAOM IIPOLecca, CAMOCTOSITENFHO TMPOTHO3UPOBATH €ro
pe3yibTaT, GopMynupoBaTh O0O0OOIIEHUS ¥ BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOTO OIBITa,
HCCIIEIOBaHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
MIPEACTABJICHUS, MMOJYy4YaeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAsS JIMTEpATypa XUMHUYECKOTO
COJIep>KaHusl, CIIpaBOYHbIE TTocoOUsi, pecypchl HTepHETa), KpUTUYECKHU OI[EHUBATh MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE TPUMEHSITh pPa3NUYHble METOJAbl M 3alpochl MPHU TMOUCKEe W oTOope WH(pOpMaluu U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIsl BBIMOJHEHHS YYEOHBIX M TIO3HABATEIbHBIX 3a/a4
OnpeAenéHHOro TUMA, MNpUOOpeTeHHe OmblTa B O0JACTH  UCHOJIB30BaHUS  MH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUW, OBJIQJICHUE KYyJbTYpPOH AaKTHBHOTO WCIOJb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONMTUMATIBHYIO (OpMY TpelCTaBiIeHUs WHGOPMAIUU U
WUTFOCTPUPOBATh peIIaeMble 3a/Jaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH, JIpyruMu (opmamu
rpaduKu U UX KOMOMHAIUSMU;

YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh B Mpoliecce Y4eOHOM U hccie10BaTeNIbCKON AeSITETbHOCTH
I/IHCbOpMaI_[I/II-O O BJIIMAHWUH IMMPOMBINIJICHHOCTH, CCJILCKOT'O XO3SMCTBA U TPAHCIIOPTA HA COCTOAHHE
OKpY>Karolen NpUpOTHON CPEBI.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHHUS 32/1aBaTh BOMPOCHI (B XOJ€ quanora u (i) AUCKYCCUH) 10 CYIIECTBY 00CYKIAEMOU TEMBI,
(GbopMyInHpOoBaTh CBOM MPEJIOKEHNUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIOKEHHON 3a1auH;

YMEHUSl MPEACTABIATh MOJYYEHHBIE PE3yJabTaThl MO3HABATEIBHON MESATEIBHOCTH B YCTHBIX H
MMMCbMEHHBIX TEKCTaX; JeNaTh IMPE3EHTAI[MI0 PE3yJbTAaTOB BBITOJHEHUS XUMHYECKOrO SKCIIEPHUMEHTa
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(JrabopaTtopHOrO OMBITa, JTAOOPATOPHOW pPabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW II03HABATEIbHOW U
MCCIIEIOBATENLCKONW JICITEIBbHOCTH TMPH PELICHUH BO3HHUKAIOMIMX IMPOOJIEM HAa OCHOBE yd€ra OO0IIMX
WHTEPECOB W COIIACOBAHMS TMO3UIMHA (0OCYKICHUs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJWHAIIMSI COBMECTHBIX JCUCTBHIA, ONpPEICICHHE KPUTEPUEB IO OICHKE KAdeCTBA BBITOJHEHHOU
paboTHI U ApyTHE).

PeryasiTuBHble yHHBepcaAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEAENHATh LENHU JESATENbHOCTH, IUIAaHWPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBATh M MPU HEOOXOIUMOCTU KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BHIOMpATh Hambosee
¢ ekTHBHBIEC CIOCOOBI PENICHUs YU4COHBIX M MO3HABATEILHBIX 3a7]a4, CAMOCTOSITEILHO COCTABIISATh WA
KOPPEKTUPOBATh MPEUIOKEHHBIN aJITOPUTM ACHCTBUI MPU BHINOTHEHUH 33JaHUN ¢ YYETOM MOyYEHUs
HOBBIX 3HAaHWl 00 HU3y4acMbIX o0BEKTax — BCHICCTBAX MW PpCaKNUAX, OLCHUBATHL COOTBCTCTBUC
MOJIyYUEHHOTO pe3yabTaTa 3asBICHHOW 1€, YMEHHE HCIOJNb30BaTh M aHAIU3UPOBATH KOHTEKCTHI,
Ipe/ijiaraéMble B YCIIOBUU 3aJJaHUM.

MHNPEJIMETHBIE PE3YJIbTATHI

B coctaBe mpenMeTHBIX pe3ylIbTaToOB MO OCBOEHHUIO 00S3aTENLHOTO COACPIKAHUS, YCTaHOBICHHOTO
TaHHOU (efepanbHON paboueil mporpaMMon, BBIICISIOT: OCBOCHHBIE O0YYAIOIIMMHUCS HAyYHbIC 3HAHMUS,
YMEHHUSI U CTIOCOOBI IEHCTBUH, crienuduyueckue s MpeaMeTHON 00acTu «XUMUs», BUIBI A€ITeIbHOCTH
M0 TOJIYYCHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIpETaliy, MPeoOpPa30BAHUIO U MPUMEHEHUIO B Pa3JIMUHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xoHiy oOydeHust B 8 kJiacce mpeMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aTb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX NOHATUMN: aTOM, MOJIEKYJA, XUMUYECKHUI JIEMEHT, ITPOCTOE
BEIIECTBO, CIJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCUTENIbHAS
aTOMHasi M MOJEKYJIsIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJIIpHAas Macca, mMaccoBas JOJs
XUMHUYECKOTO JJIEMEHTa B COEAMHEHHUH, MOJISPHBbIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIECHUs, XHMHUYECKas peaklus, Kiaccu(uKalus peakuuii:
peaKiuy COEIUWHEHUS, PEeaKlUUHU pa3jIoXKeHHUs, peaklUH 3aMelIeHUs, peakuuu OoOMEeHa, HK30- U
SH/IOTEPMHUYECKUE PpEaKIUH, TEIIOBOM H(PQeKT peakiuu, sSApo aToMma, 3JIEKTPOHHBINH CIIOW aToMa,
aTOMHas opOuTanb, paguyc aromMa, XMMUYECKas CBs3b, MOJIAPHAs W HEMOJIApHAs KOBAJEHTHAsl CBS3b,
MOHHAas CBSI3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBasl J10Jis BellecTBa (MPOLEHTHAs KOHIIEHTPALus) B
pacTBope;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATHM M TNPUMEHATh OTU MOHATHS IIPH
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;
UCIOJIb30BAaTh XMMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (POPMYJT BEIECTB M YPAaBHEHUIH XUMHUYECKUX
peakuuii;
OTIpEJIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHSX, CTETIEHb OKHCICHHS 3JIEMEHTOB
B OMHApHBIX COEJAMHEHUSX, MPUHAIJIEKHOCTh BEIIECTB K OINpEAEIEHHOMY KJaccy COEIUHEHUH IO
¢dbopmynaM, BUA XMMUYECKOH CBsI3U (KOBAJIEHTHAs M MOHHAs) B HEOPTaHUMYECKUX COEAMHEHUSX;
packpsiBaTh cmbici l[lepuoamyeckoro 3akoHa [[. WM. MenneneeBa: Ie€MOHCTpUpPOBATH IOHUMAaHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKMX 3JEMEHTOB OT MX IOJIOKeHHsA B [lepmonnyeckoit
CUCTEeME, 3aKOHOB COXPaHEHHsI MacChl BEUIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aK0Ha ABOTrajpo;
OIMCBIBATh U XapaKTepH30BaTh TabIMuHy (popmy Ileproguueckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB!
pa3nuyath MOHATHUS «TJlaBHas noarpymnmna (A-rpynmna)» u «modoyHas noarpynmna (b-rpynma)y», mansie u
OoJblIMEe NEPUO/Ibl, COOTHOCUTh 0003HAUEHUs, KOTOpble UMeroTcs B Tabnuue «llepruoguueckas cuctema
xumMuueckux siemeHToB J[. WM. MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB



12

XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsl sjapa, oOllee YMCIIO DJIEKTPOHOB M paclpeelieHne HX I
AJIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XMUMHUYECKHE AIIEMEHTBI, HEOPraHMYECKHE BEUIeCTBa, XMMHUYECKHE peakuuu (1o
YHCITy U COCTAaBY YYACTBYIOIIUX B PEAKIMH BEIIECTB, 110 TETIOBOMY 3P PEKTY);
XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XHMHYECKHE CBOWCTBA BEIIECTB PA3UYHBIX KJIACCOB,
MOATBEPKJlasi OIMUCAHUE TMPUMEpPAMU MOJCKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kad€CTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX ITPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEILECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOT0 3JeMEeHTa Mo (opMyJie COeIMHEHHUs, MAaCCOBYIO JOJI0 BEIIECTBA B PAcTBOPE, MPOBOJUTH
pacy€Thl O YPaBHEHUIO XMMHUYECKON PEaKIINU;
MIPUMEHATh OCHOBHBIEC ONEPALMH MBICIUTEIbHON JAESITENIbHOCTH — AaHAIM3 M CHUHTE3, CpPaBHEHME,
00001IeHNe, CUCTEMATH3AIINIO, KJIACCU(UKAIINIO, BBISIBICHHE NMPUYUHHO-CICICTBEHHBIX CBS3CH — JUIS
M3y4YEHUs CBOMCTB BEIIECTB M XMMHUYECKUX pEAKLMil, €CTECTBEHHO-HAYyYHbIE METO/bl IO3HAHUS —
Ha0JI0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, YIKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );
ClIeJIoBaTh IMpaBWJIaM MOJIb30BAHUS XMMHUYECKOH MOCYI0i U JIabopaTOpHBIM OOOpYAOBaHUEM, a TaKKe
MIpaBWJIaM OOPAICHHS C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMU I10 BBITIOJHEHHUIO JTaOOPATOPHBIX
XUMHUYECKHUX OMBITOB MO MOJIYYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOAA M KHUCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C ONPEEIEHHON MacCOBOM J10JI€H paCTBOPEHHOTO BEIIECTBA, INIAHUPOBAThH U
MIPOBOJIUTh XMMUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOUYEH M KHCIIOT C IOMOIIbIO
WHIUKATOPOB (JIaKMYC, (heHOIPTATICHH, METUIIOPAHXK U APYTHE).

K xoniy oOy4yenus B 9 kjacce npeIMeTHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMCHHIA:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHA: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKyJa, HOH,
KaTHOH, aHWOH, TPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIIBHOCTD,
CTETIeHb OKHUCJICHHS, XUMUYECKasi peaklMs, XMUMHYECKas CBs3b, TEIUIOBOM A(h(eKT peakiuu, MoIb,
MOJISIPHBIA 00BEM, pacTBOP, AIEKTPOIUTHI, HEATEKTPOIUTHI, JICKTPOIUTHUECKAS TUCCOIUAIINS, PEAKIIUN
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMble U HeoOpaTHMblEe pEaKIIHH,
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIE  PEAKI[UU,  OKHCJIHUTENIb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTaHOBJICHHE, aiIoTponusi, amMQpOTepHOCTh, XUMHUYecKas CBs3b  (KOBaJieHTHas, HOHHAafi,
MeTaJUTM4ecKas), KpUCTaUIMUecKas pemI€éTka, KOpPpPO3Usi METAJJIOB, CIUIaBBI, CKOPOCTh XHWMHUYECKOU
peakuuu, npeaenbHo nonycrumas konuentpanus 111K Bemectsa;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHATHH W TPUMEHSITh 3TU TOHITHS TpHU
OMMCAHUU BEUIECTB U UX MPEBPALICHUN;
WCIIOIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsI COCTABJICHHUS (DOPMYJT BEIIECTB U YPaBHEHUN XUMHUUYECKUX
peaKLuii;
OTIPEJIEIATh BAJIGHTHOCTh M CTENEHb OKHCIICHHWS] XMMHYECKHUX DJIEMEHTOB B COCIWHEHMSIX Pa3IMIHOIO
coCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJacCy COeOUHEHHH mo (opMmynaM, BHIT
XUMUYECKON CBs3M (KOBAJCHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPTaHWYECKUX COCIUHCHHSX, 3apsl
HMOHA M0 XMMHYECKON (Qopmysie, XapakTep Cpelbl B BOAHBIX PacTBOpaxX HEOPraHWYECKUX COEIUHEHUH,
THI KPUCTATMIECKOMN PermETKU KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbich Ilepuonunueckoro 3axona [[. M. MenneneeBa u 1€eMOHCTPUPOBATh €r0 MOHUMAHUE:
OTHCHIBATh U XapakTepU30BaTh TaOIu4YHy0 (opmy [leproandeckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB:
pasnuyath MOHITHS «TJaBHas moarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymma)y, mansie u
OOJBIIIME TIEPHOJBI, COOTHOCHUTH OO0O3HAYEHHMs, KOTOPhIE HMEIOTCS B TEPHOIWYECKON Tabmuie, C
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsi Apa, od1ee
YHCIIO 3JIEKTPOHOB U PacHpeIeIeHHe UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHSTH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COECIUHEHUU B Mpejenax MajblX MEPUOAOB U TJIABHBIX MOATPYMI C
Y4ETOM CTPOEHHUS UX ATOMOB;
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KJIacCU(UIUPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHMYECKHE BEIeCTBA, XMMHUYECKHE Deakiuu (110
YHCIY U COCTAaBY YYacCTBYIOLIMX B PEAKLIMU BELIECTB, MO TEIJIOBOMY (D (EeKTy, 10 U3MEHEHHIO CTETeHEH
OKHCJICHUS XMMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME M CHENU(UICCKUE XUMUIECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MOJATBEPXkAasi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XMMHYECKUX PEAKIIUI;

COCTABJISITh YPaBHEHHUS HIIEKTPOJIUTUYECKON IUCCOLMALMU KHUCIOT, IIEJO4Yed W COJeH, IMOJHbIE M
COKpaméHHbIC ypaBHEHUS pPEaKIUii HOHHOTO OOMEHa, YpPaBHEHUS PEaKIUi, TOATBEPKIAIONINX
CYILLIECTBOBAHUE M'€HETUYECKON CBSI3U MEXIY BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI IMOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX PeaKlUid;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHHS, BO3MOXXHOCTH IPOTEKAHUS
XUMHUYECKUX MIPEBPAILECHUN B Pa3JIMUHbIX YCIOBHSIX;

BBIUUCIIATh OTHOCUTENIBHYKO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JeMEeHTa MO0 (GopMyJie COeIUHEHHUs, MaCCOBYIO JOJIO BEIIEeCTBAa B PacTBOpE, MPOBOJUTH
pacy€Thl 10 YPABHEHHUIO XUMUYECKON PEaKInu;

coOMIoAaTh MpaBuia MOJb30BAHUS XUMHUYECKON MOCYIOM M J1abopaTOpHBIM OOOPYIOBaHHMEM, a TaKKe
npaBujia oOpaleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHMSMHU IO BBHIMOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEMIECTB (aMMHUAKa U YIIIEKHCIIOTO
rasa);

MIPOBOJIUTh PEAKLMH, IMOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB pPa3jMYHBIX BELIECTB: PAaclO3HABaTh
OIBITHBIM TYTEM XJIOpUA-, OpOMHII-, UOAU[I-, KapOoHaT-, docdar-, CHIMKAT-, Cylb(}ar-, TUAPOKCHUI-
HMOHBI, KaTHOHBl aMMOHMS M HMOHbl HM3YyYEHHBIX METAJUIOB, IMPUCYTCTBYIOLUIME B BOJHBIX pacTBOpax
HEOpPraHUYECKUX BEILECTB;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESATENIbHOCTH — AaHAM3 M CHUHTE3, CpPaBHEHME,
0000111eHIe, CUCTEMAaTHU3allMIO0, BBISIBICHUE MPUYUHHO-CIIECACTBEHHBIX CBSA3€H — I M3y4EHUS CBOWCTB
BEIIECTB U XUMUYECKUX PEaKIIHi, eCTeCTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS — HAONI0ICHNE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).

TemaTHueckoe IJIAHUPOBAHUE

8 KUIACC
Ne HanmenoBanue tem u KosmuecTBo gacoB OnexTpoHHbIE (IUPPOBLIE)
/i pasnenos nporpamMel | Beero | KontponbHbie | [Ipaktuueckue | 00pa3oBaTelbHbIE PECYPCHI
paboThI paboThI
Paznea 1. IleppoHavyaabHble XUMHYECKHE MOHATHS
1.1. XuMusi — BaKHas 5 2 bubnuotexa [JOK
o0nacThb https://m.edsoo.ru/7f41837c
€CTEeCTBO3HAHUS U
[IPaKTUYECKON
JeSITeTbHOCTH
4eJoBeKa
1.2. BemecTBa n 15 1 bu6mmoreka [IOK
XUMHYECKHE PEaKITuN https://m.edsoo.ru/7f41837c
HTroro mo pasneny 20
Pasznea 2. BaxxHelilue npeacTaBuTe/ il HEOPraHU4eCKUX BellecTB
2.1. Boznyx. Kucnopon. 6 bubnmoreka [JOK
[Mousitue 06 okcuaax https://m.edso0.ru/7f41837c
2.2. Bonopon. [Tonsitue o 8 1 bubnmoreka [JOK
KHCIIOTaX M COJISIX https://m.edsoo0.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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2.3. Bona. PactBopsl. 5 1 bu6mmoreka [IOK
[onstue 06 https://m.edsoo.ru/7f41837c
OCHOBaHUSX
2.4. OCHOBHBIE KJ1aCChl 11 1 bu6mmoreka [JOK
HEOPraHUYECKUX https://m.edsoo0.ru/7f41837c
COEMHECHUI
Wroro no pazueny 30
Pasznea 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumuueckux 3aemenTon /1. U.
MennesieeBa. CTpoeHHe aTOMOB. XUMHYecKas CBA3b. OKNCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PeaKINU
3.1 [Tepuonnueckuii 3aKoH 7 bu6mmoreka [IOK
u [lepuomnueckas https://m.edsoo0.ru/7f41837c
CHUCTEMa XUMUYECKUX
anemenTtoB [l. U.
Menneneena.
CtpoeHue aToma
3.2 XuMH4ecKas CBS3b. 8 1 bubmuorexa [JOK
OKUCITUTENBHO- https://m.edsoo0.ru/7f41837c
BOCCTAHOBUTEIbHBIC
peakuuu
Hroro no pazneny 15 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubnunoreka [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 [TIPOTPAMME
9 KJIACC
Ne | HammenoBaHue TeM KonnyecTBo yacoB DnexTpoHHbIE (ITUPPOBLIE)
n/n U pa3JielioB 00pa3oBaTeNbHBIC PECYPCHI
IIPOrpPaMMEI Bcero | Kontponshsie | [Ipaktuyeckue
paboThI paboThI
Pa3nen 1. BemecTBO M XMMH4YecKHe peaKIuu
1.1. | [loBTOpEHUE U 5 1 bubmuorexa [JOK
yriryOneHue 3HaHUH https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3ciioB
Kypca 8 kiacca
1.2 | OcHOBHBIC 4 bubnuotexa [JOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMHYECKHX
peakuui
DIIEKTPOIUTHYECKAS 8 1 1 bubnuotexa [JOK
1.3 | nucconmanus. https://m.edsoo.ru/7f41a636
XuMu4ecKre
peaxIuu B
pacTBopax
Hroro no pasgeny 17
Pasznen 2. HeMeTa/sIbI M HX cOeTMHEHHUS
2.1 | OOmas 4 1 bu6nuoreka [IOK

XapaKTEPUCTHKA

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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XUMHUYECKUX
snemeHToB VIIA-
rpymibl. ["ajgoreHsr

2.2 | O6mas
XapaKkTepUCTUKA
XUMHYECKHUX
351eMeHTOB VIA-
rpymisl. Cepa u eé
COeIMHEHHS

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

2.3 | Obmas
XapaKTepUCTHKA
XUMHUYECKHX
a51eMeHTOB VA-
rpynsl. A30T,
dochop u ux
COEJIMHEHUs

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

2.4 | O6mas
XapaKTepUCTHKA
XUMHYECKHUX
snemeHToB [VA-
IPYHIBL. YTIEPOa U
KpPEeMHUN U UX
COCTMHEHUS

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

Hroro o pasacity

25

Pa3zgen 3. MeTauibl M X COCIUHEHU A

3.1 | OOmwue cBoiicTBa 4 bu6nuoreka [IOK
METaJLIOB https://m.edsoo.ru/7f41a636

3.2 | Baxwuetimue 16 bu6nuoreka [IOK
METaJUTbI U UX https://m.edsoo.ru/7f41a636
COCTMHCHUS

Wroro mo pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 | BemectBa u 3 bu6nuoreka [IOK
MaTepualibl B )KU3HH https://m.edsoo.ru/7f41a636
YeloBeKa

Wroro mo pazieny 3

PeszepBHoe Bpems 3 bubnmoreka [JOK

https://m.edsoo0.ru/7f41a636
OBILEE KOJIMYECTBO 68
YACOB I1O

[TPOTPAMME



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

