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HHOACHUTEJIBHAA 3AIIMCKA

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

001eo0pa3oBaTeNIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOTPaMMaM HavyaJIbHOTO 0OIIer0, OCHOBHOTO
o01m1ero u cpenHero o0IIero o0pa3oBaHus, yTBEpkKACHHBIM prukazoM Munnpocsemenus ot 22.03.2021
No 115 (B melicTByIOIICH peakilim);

[Tpukazom MunucrepctBa npocseuieHus: Poccuiickoit ®enepanuu ot 31.05.2021 r. Ne 287 «O6
yIBep)KIeHHH (eaepalbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTENLHOTO CTaHJApTa OCHOBHOTO OOIIEro
o0pa3zoBaHuM» (C U3BMCHCHUSMH);

[Ipukazom MunucrepcrBa npocseuieHus: Poccuiickoit ®enepaunn ot 18.05.2023 Ne 370 "OO6
YTBEp)KICHUH (enepanbHOil  00pa3oBaTeNbHOM IPOrpaMMbl  OCHOBHOIO o0miero oOpa3zoBaHus"
(3apeructpuponan 12.07.2023 Ne 74223);

[Tpuxazom MunucrepctBa npocserienust Poccuiickoit @enepanuu ot 21.09.2022 r. Ne 858 «O6
YTBEpXKJICHUH (elepaTIbHOro MepedyHs YYeOHHKOB, JOMYIIEHHBIX K HCHOJIB30BAHUIO TPH PEaTH3aLUN
UMEIOIIMX TOCYAAPCTBEHHYIO aKKpEAMUTAILMI0 O00pa30BaTENIbHBIX MPOrpaMM HAayaJbHOTO OOILEro,
OCHOBHOT'O  OOIIEro, cpeaHero oOmero oOpa3oBaHUS  OPraHM3aANMSAMH,  OCYIIECCTBIISIOIUMHU
00pa30oBaTeNbHYIO JESATEIbHOCTh M YCTAaHOBJIEHUS MPEJEIBHOIO CPOKa HCIOJIb30BAHUS HCKIFOUEHHBIX
y4eOHUKOBY;

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

[Tpuka3zom MunucrepcTBa 00pazoBaHus, Hayku U mMonoa&xku Pecnyonukun Kpeim ot 27.03.2023
Ne 565 «O mpusHaHUM yTpaTUBIIUM CHUIy NpHKa3a MuHuUcCTepcTBa 00pa3oBaHMs, HAYKHM U MOJIOAEKU
PecniyOnmuku Kpeim ot 11.06.2021 Ne 1018» (MP mno BeneHuro [AeloBOM JOKYMEHTAllMH B
rOCy/lapCTBEHHBIX M MYHULUINAIbHBIX JOMIKOJBHBIX 00pa3oBaTEeNIbHBIX M 0O0IIe00pa30BaTEIbHBIX
opranuszanusax Pecryoauku Kpeim). Pesxum mocryma: https://www.krippo.ru/files/metod2024/24.pdf.

[Tucemom MunucTepcTBa 0Opa3oBanusi, HayKu U Mosiozaexu Pecryonauku Kpbmv ot 13.04.2023 Ne
1988/01-15 (06 y4eOHbIX MIaHax o0IIeo0pa3oBaTeNibHbIX opranu3anuii Pecriyonuku Kpbimv Ha 2023/2024
y4eOHBI ro).

MeToauyeckuM peKoMeHAAUSIMHA 00 0COOEHHOCTSX MPENnolaBaHusl XUMUHU B
obmeoOpa3oBaTenbHbIX opranuzanusax Pecnyonuku Kpeim B 2023-2024 yyeOHOM roay

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

YuebHbpIMH MIIaHaM#u OCHOBHOTO 001iero oopazoanus (OPI'OC) MBOY «Kopeusckas CIL»,
YTBEPkKAEHHBIM Npuka3oM oT 29.08.2024 roga Ne 293;

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

B cootBercTBUM ¢ DenepanabHBIM roCcy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
o0uiero o0pa3oBaHus yueOHBIN IpeIMET «XUMUS» BXOAUT B MIPEIMETHYIO 001aCTh
«EcTecTBeHHOHAYYHBIE MTPEIMETHI» U SIBJIIETCS 00sI3aTEIbHBIM JUISI U3YyUCHHSL.

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



YueOHBIM IJIAaHOM Ha U3YYCHHE XUMHH B 8 KJlacce OTBOAMTCS - 68 4. (2 yaca B Heeln0), B 9
KJIacCE€ OTBOAMTCS - 68 4. (24aca B HEJETIO).

[IporpaMMa opueHTHpOBaHA HA UCIIOJIb30BAHUE YUCOHHKA!

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

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

Xumus. 9 kinacc: yueb. 1 00meo0pa3oBar. opraHu3aiuii ¢ npui. Ha 31ekTpoH. Hocutene (DVD) / T.E.
Pymsutuc, ®@.I'. ®enpaman. — M.: [Ipocsemenne, 2014. — 208 c.: wn. — ISBN 978-5-09-022307-2.

Conep:kanue y4eOHOr0 npeamera
8 KJIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATUSA

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

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 31eMeHThl. CHMBOJIBI XMMHUYECKUX 3y1eMeHTOB. [Ipocteie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas ¢Gopmyna. BaneHTHOCTP aTOMOB XWMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemecTB. OTHOCUTENbHAsA aroMHas Macca. OTHOCHUTENbHAs MOJIEKYJspHas macca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemecrBa. Monb. MounsipHas Macca. B3auMOCBSI3b KOJMYECTBA, MAacChl M 4YuUCIa
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacy€Tel mo opMyliaM XMMHUYECKUX COSTUHEHHIHA.

Ouznyeckue U XMMHUYECKUE SBJICHHS. XMMHUYEcKas peakius U e€ MpHU3HAKU. 3aKOH COXpPaHEHHS
MacChl BENIECTB. XUMHU4YECKHe ypaBHeHUs. Kiaccndukamus XUMHUYECKHX peaknuid (COeTHHEHUS,
pa3noKeHus, 3aMeIleHus, OOMEHa).

Xumuueckuii IKcnepumenn:

3HAKOMCTBO C XMMHUYECKOUW MOCYJI0M, TpaBuiIaMu paboThl B TabOpaTOpuu M MpuEéMaMu oOpalieHus
c na0opaTOpHbIM O0OOpYyIOBaHMEM, H3Y4Y€HHE U OINUCaHHe (HU3UUECKUX CBOWCTB 00pa3LoB
HEOPraHMYeCKUX BEILECTB, HaONoJeHHe (QU3MUeCKUX (IUIaBJICHHE BOCKA, TassHUE JIbJa, PACTUPaHUE
caxapa B CTyIKe, KUTIEHHE M KOHJEHCAIUs BOJbl) U XMMUYECKUX (TOpEeHHEe CBEYH, IPOKAIIMBaHUE MEIHOM
IIPOBOJIOKH, B3aWMOJICHICTBUE MeJla C KHUCJIOTOM) SBJICHWH, HAONIOJIEHHME W ONHUCAHUE TPU3HAKOB
MPOTEKaHHUS XUMHUYECKUX peakiuil (pa3ioxkeHne caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue rugpokcuaa meau (II) mpu HarpeBanuu, B3aMOJIEICTBHE JKeie3a ¢ paCTBOPOM COJIU
meau (II), nzydyenue crocoOoB pazzieneHus cMeceil: ¢ MOMOUIbI0 MarHuTa, GuiIbTPOBaHHUE, BbIIAPUBAHUE,
TUCTUILUISINS, XpoMaTorpadus, MPOBEICHUE OYNUCTKH TOBAPEHHOW COJNM, HAONIONEHWE W ONHCaHHUe
pe3yabTaTOB IMPOBEACHUS OIBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHMsS MacChl, CO3JaHHe Mojelnei
MOJIEKYJI (IIApOCTEPHKHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopon — aneMeHT u npoctoe BemecTBo. Haxoxaenue
KHCIIOpO/ia B Ipupojie, GU3NYecKue 1 XuMUIeCcKe cBoiCTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucnopona. CriocoOsl mosyuyeHus: KUCIopo/ia B 1abopaTOpuu U MpoMbliuieHHocTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTporiHas MoaupUKaius KUCIOpOa.
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TernoBoit 3¢ ekt XUMHUUECKOH peakluy, TEePMOXUMUYECKHE YPaBHEHHUS, K30~ U SHAOTEPMHUUECKUE
peakimu. TommBo: yrois 1 MeTaH. 3arps3HEHUE BO3yXa, YCUIICHNE MTAPHUKOBOTO 3 dekra,
pa3pylIeHre 030HOBOIO CIIOSI.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoa B mpupojie, pu3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI MoTydeHus. KucioTsl u comnu.

Mounsipabiii 00bEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boga kak pactBopurenb. PacTBopel. HachllieHHBIE M HEHACHIILICHHBIE
pacTtBopbl. PacTBOpUMOCTH BEIIECTB B BOJIe. MaccoBas 10715 BEIIECTBA B PaCTBOPE. XUMHUYECKHE
cBoiicTBa Bobl. OcHOBaHUs. Posib pacTBOPOB B IIPUPOAE U B XKU3HU yeioBeka. KpyroBopot BojbI B
IpUpoe. 3arpsiI3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccudukanusa neoprannueckux coeaunenuit. Oxcuanl. Kinaccudukamus okcuioB: coiaeoOpa3yromnme
(ocHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) 1 HecolleoOpazyromre. Homenknarypa okcunoB. Ousudeckue u
XUMHUYECKHUE CBOMCTBA OKCHIOB. [lonyueHue okcuaos.

OcnoBanus. Knaccudukaiins ocHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBaHUsA. HoMmeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [loyueHre OCHOBaHUM.

Kucnorsl. Knnaccudukamms kucnot. Homenknarypa kucinor. @u3nuecKkue 1 XUMUYECKHe CBOWCTBA
kucnot. Psan aktuBHoctn metaiuioB H. H. bekerosa. [loiyuenue kucnor.

Comu. Homenknatypa cosieil. @uznueckne 1 XuMAYECKHe cBoMCTBa colied. [lomydyenue comneit.
I'eneTnueckas cBsI3b MEXKIYy KJIaCCAMH HEOPraHUYECKUX COECTMHEHUM.

XUMHUYEeCKHUI IKCIIEPUMEHT:

KaueCTBEHHOE OTpeieNieHUe COJepKaHUs KUCIOPoa B BO31yXe, oJTydyeHue, coOupaHue, paclio3HaBaHHe
U U3y4YeHHE CBOMCTB KHCI0pO/1a, HAOIIOAeHNE B3aUMOICHCTBUS BEIIECTB ¢ KUCIOPOAOM U yCIOBHUS
BO3HUKHOBEHUS U MPEKpaIleHus ropeHus (moxapa), 03HakoMJIeHne ¢ 00pa3iiaMyu OKCHJIOB U OITUCaHUE
WX CBOMCTB, MOJIy4€HHE, COOMpPaHKE, paClIO3HaBaHUE U U3yUYEHHE CBOMCTB BOJIOpOa (TOPEHHE),
B3auMoO/IeiicTBHE BoAopoaa ¢ okcuioM meau (11) (Bo3MOXKHO MCIIOIB30BaHNE BHIEOMATEPHATIOB),
HabJto1eHne 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEN PACTBOPEHHUS
BEIIECTB C PA3JIMYHON paCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEETEHHON MaCCOBOM JOJIEH
PacTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBHE BOJIbI C METANIaMH (HATPUEM U KalbLieM) (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIIOB), UCCIIeI0BaHUE 00Pa3ll0oB HEOPraHUYECKHUX BEIECTB Pa3InYHbIX
KJIaCCOB, HAOJI0/IEHNE U3MEHEHUSI OKPACKU MHMKATOPOB B paCTBOPAx KUCIOT U LIesIoueil, n3yueHue
B3auMosieiicTeus okcuna meau (1) ¢ pactBopom cepHOl KMCIOTHI, KUCIIOT € METAIJIaMU, PeaKkLui
HENTpaau3aluy, MoTy4eHHe HepacTBOPUMBIX OCHOBAHMM, BEITECHEHHE OJTHOTO METajlla APYTUM U3
pacTBopa COJH, peleHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHeine Kiacchl HeOPraHUYeCKuX
COCIMHEHUI.

Ilepuoanueckuii 3axoH u [lepuoanyeckas cucrema xumudeckux djiemeHTos /I. M. Menpaeieesa.
Crpoenne atoMoB. XuMuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKINHU

[lepBble TOMBITKM KJIACCU(DUKAIIMA XUMUYECKUX OJJIeMEHTOB. [lOHSITHE O Tpymmax CXOIHBIX
9J€MEHTOB (IIEOYHBIE U IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOT€HBI, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIC OKCUABI U TUIPOKCHUJIBL.

[Tepuonnueckuii 3akoH. Ilepronnueckas cucrema xumudeckux snemeHtoB JI. WM. Menneneesa.
Koportkonepuoanast u amuaHonepuoaHas ¢popMsl [lepuoandeckoil CHCTEMbl XUMHUYECKHUX dJIeMEHTOB [].
N. Menpneneesa. Ilepuoast u rpynmbl. @U3HMUECKUN CMBIC MOPSAKOBOIO HOMEpa, HOMEPOB Ilepuoa U
TPYIIBI JIEMEHTA.

Crpoenne atomoB. CoctraB aTomHbIX saep. M3otombl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
o0onouek aToMoB mepBhIX 20 XuMu4eckux anemeHToB Ilepuomnueckoit cuctemsr J[. M. Menneneesna.



XapakTepucTuKa XHMMHUYECKOIO J3JIEMEHTa @0 ero nojoxkeHuto B Ilepuogmueckoin cucreme /Jl.
N. Menneneesa.

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

3nauenue [lepumomuueckoro 3akoHa u llepuoanyeckoil CHUCTEMbl XUMHUYECKHX DJIEMEHTOB ISt
pa3BuUTHUs Hayku U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpak JaHUH.

Xumnueckasi cBsizb. KoBajeHTHast (MOJISIpHAsE M HEMOJISIPHAS)) CBS3b. DJIEKTPOOTPUIATEIHHOCTD
XUMHUYECKUX 3JIeMeHTOB. VIOHHasI CBSI3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIpomecchl oOkucieHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.
Xumuueckuii ykcnepumenm: n3ydeHue o0pas3IoB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOICHCTBHE
THIPOKCH/IA IUHKA C pAaCTBOPAMHU KHUCJIOT U IIEN0Y€eH, MPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOPEHHE, PEaKIIUU Pa3I0KEHUs, COSAMHECHHUS).
Me:xnpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeaMETHBIX CBsI3€M NpPU M3YyYEHUU XHMHUU B 8 KIIACCE€ OCYILECTBIISIETCS Yepe3
WCIIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHH, SABJISIFOIINXCS CHCTEMHBIMU
JUISL OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.
OOm1re ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIIN3, CHHTES,
KiaccuuKalus, IepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOIEIb,
SIBJICHUE.
®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI, PAIMOaKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUUECKUIl 3apsi, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSIHUE BEILeCTBa, a3,
(bu3nyecKre BeTMUNHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThl, 3BE3/1b1, CONHIIE.
buonorust: porocuntes, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo 1 xXumuuyeckasi peakuus

[lepuoanueckuii 3akoH. [lepnonnueckas cucrema xummuueckux 3meMeHToB J1. 1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKUX IJIEMEHTOB MEPBBIX TPEX NEPUOOB,
KaJIusl, KAJIbIUS U UX COEUMHEHUN B COOTBETCTBUU C MOJ0KEHUEM 3JIeMeHTOB B [lepronnueckoit cucreme
U CTPOEHHUEM UX aTOMOB.

CtpoeHue BelmecTBa: BUIbl XUMUUECKOHN CBSI3U. THUIMBI KPUCTATUIMYECKUX PEIETOK, 3aBUCUMOCTH CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX BEUIECTB. XUMUYECKUE CBOWCTBA BEIIECTB,
OTHOCSILIMXCA K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUIN, TEHETUYECKas CBSA3b
HEOPraHUYECKUX BEILECTB.

Kiaccudukanmsi XuMuuecKuxX peakiifii Mo pa3IuaHbIM MTPU3HAKaM (TI0 YHUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIy BEMIECTB, MO TEIIIOBOMY 3 (PEKTY, M0 UBMEHEHHUIO CTETICHEN OKMCICHHS] XUMHYECKUX
3JIEMEHTOB, IO 0OPAaTUMOCTH, TI0 YIACTHIO KaTajiu3aTopa). JK30- U SHIOTEPMUUYECKHIE PEaKIIUH,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTHE 0 CKOPOCTH XUMHUYECKOU peakiuu. [lorsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMHUECKHUX
peakuusx. [IoHsITHE O TOMOTEHHBIX U TETEPOreHHbIX peakuusax. [londarue o kartanuse. [lonstue o



XUMHUYECKOM paBHOBecuU. DaKTOPHI, BIUSIOMINE HA CKOPOCTh XUMUYECKON PEAKIIMU U MTOJIOKEHNE
XUMHUYECKOTO PABHOBECHS.

OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH, FJIEKTPOHHBIN OaJaHC OKHCIUTEIbHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBiieHUE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C UCIIOIb30BaHUEM
METO/a MEKTPOHHOTOo OaaHca.

Teopus 2neKTPOIUTUYECKON TUCCOLMALAN. DIEKTPOIUTHI U HEAIEKTPOJINThL. KaTHOHBI, aHHOHBL.
MexaHu3M IMCCOLMALMY BELIECTB € PA3IMUYHBIMUA BUJIAMU XUMUYECKOU cBsi3u. CTEneHb IMCCOLMALINN.
CunbHble U cradble AIEKTPOIHUTHI.

Peakiiun noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHMS PEAKIMii HOHHOTO 0OMEHA, TIOJHBIE U COKpAIEHHBIE
HMOHHBIE YpaBHEHUS peakunii. CBONCTBA KUCIIOT, OCHOBAaHHUM U COJIEH B CBETE MPEICTABICHUHN 00
EKTPOIMTUYECKON qucconnanuu. KayecTBeHHble peakuy Ha HOHBL. [IoHATHE O ruApoIn3e coen.
XUMUYECKUN IKCIIEPUMEHT:

03HaKOMJIEHHE C MOJEIIIMUA KPUCTAININYECKUX PEIIETOK HEOPraHUYECKHUX BEIIECTB — METAJIOB U
HeMeTaJlIoB (rpadura U aamasa), CII0’KHBIX BELIECTB (XJI0pH/Ia HaTpHUs), UCCIIE0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON PEAaKIMK OT BO3AEUCTBUS PA3IMUHBIX (PaKTOPOB, UCCIIEI0BAHNE
AJIEKTPOIPOBOHOCTH PACTBOPOB BEILIECTB, MPOIIECCA JUCCOLUALUU KUCIIOT, LEI04Yel U coneit
(BO3MOYKHO HCITI0JIb30BAHUE BUJIEO MAaTEPUAJIOB), IPOBEJCHUE ONBITOB, WILTFOCTPUPYIOLIUX IPU3HAKH
MIPOTEKAHUS PEAKIIUi HOHHOTO 0OMeHa (00pa3oBaHKe OCcaiKa, BBIICIICHUE ra3a, 00pa30BaHKE BOIBI),
OIIBITOB, UJUTIOCTPUPYIOIIMX PUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN (TOpEeHHE, peaKuH
pas3loKeHus, COeTMHEHNs ), pacliO3HaBaHUE HEOPraHUUYECKUX BEIIECTB C MOMOILBIO Ka4eCTBEHHBIX
peakuuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]ad.

HeMeTasuibl M UX coeTMHEHUS

OO6mass xapakTtepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucyenusa. CtpoeHue U pU3NYecKue CBOKWCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMUYECKUE CBOWCTBA
Ha [puMepe XJiopa (B3auMOAEICTBUE ¢ METaUIaMH, HEMETaJJIaMu, 1iesnoyamu). Xsnopoojaopoa. ConsiHas
KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIydeHHEe, NpuMeHeHue. JleiicTBue XJiopa M XJIOpPOBOAOpOJAa Ha
OpraHu3M uejoBeKka. BaxkHelne XJI0puasl U UX HAX0XKICHHUE B IPUPOJIE.

OO6mras xapakTepucTuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
crenenn okucineHus. CtpoeHne M (U3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa WU CEpHI.
AmoTrponHbie MOAU(UKAIMK KHCIOpPOJa U Cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpOI,
CTpoeHHe, (U3MUeCKHe M XUMHUYeckhe CBOHCTBA. OKCHIABI cepbl Kak IMPEICTAaBUTENH KHCIOTHBIX
okcuoB. CepHasi KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBOHCTBa (0OIIME Kak IpeICTaBUTENs Kiacca
KHCIOT U crnenuduueckue). XUMUYECKHE PEaKIu, JEKalUe B OCHOBE MPOMBINUIEHHOTO crocoba
MOJy4YEeHUSI CEpHON KHUCIOTHI. lIpuMeHeHue cepHoll KHUCIOTHI. COJIM CEpPHOM KHCIOTHI, KaYeCTBEHHAs
peakius Ha cynbdar-uoH. HaxoxaeHnue cepbl U e€ coequHEeHUI B Mpupoae. XUMHUUYECKOE 3arps3HEHHe
OKpY’Karolel cpelbl COCAMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAW, 3arps3HEHHE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro MpeI0TBpaILeHHS.

OO6mras xapakTepucTuka 3MeMeHToB VA-Tpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTETIEHH OKHCIICHUs. A30T, pacHpoCTpaHEeHHWE B MpHUpoAe, (U3NYECKHE U XMMHUYECKHE CBOWCTBA.
Kpyrosopor a3zora B mpupoje. AMMHUAK, ero (pu3M4ecKre U XUMHUYECKHE CBOICTBa, MOJIyYeHHE H
npuMmeHenne. Coial aMMOHUs, WX (U3NYECKHUE U XMMHUYECKHE CBONCTBa, mMpuMeHeHue. KadecTBeHHas
peakius Ha MOHbI aMMOHHUS. A30THasl KUCJIOTa, €€ mojiyueHue, PU3NYecKue M XMMUYECKHE CBOWCTBA
(oOmme kak MpeAcTaBUTENsl Kiacca KHUCIOT U crhenududeckue). Mcnomb3oBaHWEe HUTPATOB M COJEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yH0OpeHuil. XHWMHUYECKOe 3arpsi3HEHHE OKpYXKaroulel cpenbl
COCMHEHUSIMH a30Ta (KHCJIOTHBIC JOKIH, 3arps3HEHHE BO3JyXa, MOYBBl M BOA0EMOB). Docdop,
ajutotpornHbie Momgudukanuu pocdopa, ¢uznueckne m xumuueckue cpoictBa. Okcua dochopa (V) u
docdopHas kucnora, Gpu3MYecKue U XMMHUYECKHE CBOMCTBa, monydeHue. Mcmonp3zoBanue ¢ocharor B
KauecTBE MUHEPAIbHBIX YI00pEHUH.



OO6mias xapakTepucTuka 35eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETIEHU OKHCIICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOAM(HUKALINY, PACIIPOCTPAaHEHHE B IpUpoae, pusmueckue
U XuUMHYeckue cBoiictBa. Ancopobuus. KpyroBopor yriepona B mpupone. OKcuibsl yriepoja, HX
¢usnyeckue M XUMUYECKHE CBOMCTBA, JEHCTBHE HA JKMBBIC OPraHU3MBI, MOJYYEHHUE U TPUMEHEHHE.
DKojoruueckre mpoodiieMsl, CBA3aHHbIE ¢ okcugoM yriepona (IV), runoreza rino0aibHOr0 MOTEIUICHUS
KJIUMaTa, NapHUKOBBIN 3 (deKT. YToibHas KUCIOTa U €€ COIH, UX (PU3NYeCKHe U XUMUYECKUE CBOMCTBRA,
noyiyueHue u npumeHenue. KauectBennasi peakuus Ha xkapOoHaT-uoHBL Mcnonb3oBanue kapOOHATOB B
OBITY, MEMIIMHE, TIPOMBIIIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHMYECKHX BELIECTBaX KaK O COEAMHEHHUAX yriepoja (MeTaH,
9TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TIIMLEPHH, YKCYCHas KUcao0Ta). [IpupogHble HCTOUHUKH YIII€BOJOPOIOB
(yromb, mnpupomHbIH Ta3, HedTh), MPOAYKTH HX TMepepaboTku (OEH3WMH), MX pOJIb B OBITY H
NPOMBIIIICHHOCTH. [oHATHE 0 OMOIIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpaX, OelKax, 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 kpeMHUEBOM KHCIIOTE.
Cunukartel, UX HCIOJIB30BaHKUE B OBITY, B MPOMBIIUICHHOCTH. BakHeiue CTpouTeIbHbIE MaTepHAIIbL:
KepaMuKa, CTEeKJO, LeMeHT, OeToH, xene300eroH. [IpoOrembl OGe30macHOrO  HCIOJIB30BAHUS
CTPOMUTENbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HHU.

Xumuueckuii 3xcnepumenm:

U3y4YeHHEe 00pa3lloB HEOPraHWYECKUX BELIECTB, CBOWCTB COJISHOM KHCJIOTBI, IPOBEIECHUE
KAueCTBEHHBIX peaKklUMi Ha XJIOPUA-UOHBI W HAOMIOJIEHUE TMPU3HAKOB WX TMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKHe W XHWMHYECKHE CBOWCTBA TAJIOTEHOB M WX COCIWHEHHH (BO3MOXKHO
UCIOJIb30BaHNWE  BHJIEOMATEPHANIOB), O3HAKOMIIEHHE C o0OpaslaMu XJOPUAOB  (TAJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COCAMHEHUSAMHU (BO3MOXKHO MCIOJIb30BAaHUE BUEOMATEPHUAIIOB),
HaOIoZieHne Tpolecca OOyrJMBaHMUs caxapa Moj ACWCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHI,
M3Y4YEHHE XUMUYECKHX CBONCTB pa30aBIe€HHON CEpHON KUCIIOTHI, IPOBEACHHE KaUeCTBEHHOM peakliuy Ha
cynb(ar-uoH U HaOJro/eHHE MpHU3HAKa €€ MPOTEKAaHHs, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBAMH
a3zoTa, hocopa U UX COEAMHEHUN (BO3MOXKHO MCIOJIb30BaHNE BUAEOMATEPUaIoB), 00pa3iaMHu a30THBIX
u ¢ochopHbIX ynoOpeHuil, monyueHue, coOMpaHue, paclo3HaBaHHE W H3yuyeHHE CBOICTB aMMHaka,
MIPOBEJICHUE KAueCTBEHHBIX pEaKklIMi Ha HMOH aMMOHMS U (ocaT-HOH U U3yUYEHUE IMPU3HAKOB HX
NPOTeKaHMs, B3aUMOACHUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MeIbl0  (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUATIOB), W3YYEHHE MOJeNiell KPUCTAINIMYECKUX PEIIETOK anmMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE € IPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MpOTHUBOra3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YE€HUE CBOMCTB YTJIEKHCIOrO
rasa, MpoBeJICHUE KAaYeCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-UOHBl U H3y4eHHE NMPHU3HAKOB HX
MIPOTEKAaHUs,  O3HAKOMJIEHME C  NOPOAYKIMEH  CHWIMKAaTHOM  HIPOMBIIUIEHHOCTH,  pPEILICHHE
9KCIIEPUMEHTAJIBHBIX 33/a4 0 TeMe «BakHel1e HeMeTallibl ¥ X COEIUHEHUSY.

Metanabl M UX COeIMHEHUS

OOmiast xapakTepUCTHKa XUMHYECKHUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHHWU MX MOJIOKEHHS B
[Tepuonnueckoit cucreme xumuueckux sneMmeHToB JI. M. MenaeneeBa u ctpoeHusi atomoB. CtpoeHue
METaJIJIOB. MeTajuinyeckasl CBA3b M METAJUIMYECKas KPUCTAUINYECKas PEIETKA. DIEKTPOXUMHUYECKUN
psan HanpsbkeHuM wmetauioB. du3nyeckre M XUMHUYECKHe cBoWcTBa MeTayioB. OOmiMe crnocoOsbl
MOJTy4yeHUs MeTaisioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3HH.
Crnnassl (CTallb, 4YyT'YH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY M MPOMBIIIIEHHOCTH.

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

[[lenouHo3eMenpHbIE METAJUIBI MarHuid M KajbUWi: moJioxkeHue B llepumoamdeckor cucreme
xuMH4YecKux 3yeMeHToB . 1. MenneneeBa, cTpoeHre UX aTOMOB, HaXOXKJIECHHE B Ipupoie. Pu3nueckue
U XMMHYECKHE CBOMCTBA MarHusl M Kaiblus. BaxHelme coenuHeHHMs KaibLus (OKCHUI, TUIPOKCHI,
conn). JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHESHHUSI.



AmnmoMunMil: nonoxenue B [lepuoanueckoit cucreme xumudeckux snemeHToB J[. M. Menneneena,
CTPOEHHE aToMa, HaxOoXJAeHHe B Impupoje. PU3NYECKUE U XUMHYECKHE CBOHCTBA aJIOMUHUS.
AMdoTepHbIe CBONCTBA OKCHJIA U TUPOKCUA ATTIOMUHUA.

Kenezo: monoxenue B Ilepmommueckoil cucreme xumuyeckux snemMeHtoB [[. WM. Menneneesa,
CTpOCHHE aToMma, HaxokJaeHue B mnpupoje. dusmueckue W XUMHUECKHE CBOMCTBa jxene3a. OKCHIbL,
ruzapokcuabl 1 conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U NOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C O0paslaMl METaJUIOB M CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMH, H3yueHHE
pE3yNIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICICTBUS OKCHAA KaJbLIUS M HATPUS C BOAOM (BO3MOYKHO HMCIOJb30BAaHUE BUIEOMATEPUAIIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpEHUs Keleza B KHUCIopoje (BO3MOXKHO
HCIO0JIb30BaHNE BUJEOMATEPHUAIOB), IPU3HAKOB IIPOTEKAHUSI KAUECTBEHHBIX PEAKLIUK HA MOHBI: MarHus,
KaJIbIIMS, aTFOMUHMS, ITMHKa, *kene3a (1) u xxenesa (II1), menu (1), HaOGmroaeHNe ¥ ONMMCaHUE MPOIECCOB
OKpallMBaHUsl IJJaMEHM HOHAMM HATpus, Kauusg M  Kajblus (BO3MOXKHO  HCIOJB30BaHME
BUJICOMATEPHAIIOB), UCCIIEIOBaHHE aM(DOTEPHBIX CBOICTB TUAPOKCUIA aTIOMUHUS M TUAPOKCUAA LIUHKA,
pellIeHre IKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHelne MeTaibl U UX COEIUHEHUS».

X¥MHUS U OKpYKALIas cpeaa

BemecTBa 1 MaTtepuaiibl B IOBCEIHEBHOM JKU3HU yelnoBeKa. be3omnacHoe ucnoip30BaHre BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMOIIb MPH XUMUYECKUX 03KOTaX M OTPaBICHUSX.

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

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUabl).

Meoscnpeomemmnnie ceasu

Peanuzarusi MeXMnpeaMETHBIX CBsI3€d MPH M3YyYEHUH XMMHUU B 9 KIlacce OCYILECTBISETCS uepe3
HCIOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHITUM, TaK U MOHATHIH, SBISIONIMXCS CUCTEMHBIMU
JUISL OTZAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01111e ecTeCTBEHHO-HAyYHbIE MMOHATHUS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHsI, aHATIU3, CUHTES,
Kjaccuukanus, MepuoANYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJCIUpPOBaHHE, U3MEpEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEPUAJIbL.

®dwuszuka: Matepusi, aToM, dJIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKJIHUJ, W30TOMbI, PaJO0aKTUBHOCTH,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsii, NPOBOJHUKH, IMOJYPOBOJHUKU, AUSJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Telno, OO0BbEM, arperaTHoe COCTOSHME BeEIecTBa, Ta3, pPacTBOp, PacTBOPUMOCTS,
KpUCTAJININYECKasi pemérka, CIUlaBbl, (U3MYECKHUE BEIMYMHBI, €IUHMIIBI H3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: ¢otocunTe3, aAbixaHue, Ouocdepa, IKOCHCTEMAa, MHUHEPATIbHBIE YAOOpEHUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEILHbIE BEIECTRA.

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

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMera

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOT'O 00111ero o0pa3oBaHUs TOCTUTalOTCS B
Xo7ie OOy4eHHsT XUMHHM B €JUHCTBE Y4€OHOH W BOCHHUTATEIILHOW JEATENBHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMU  POCCUHCKUMHU COLIMOKYJIBTYPHBIMU UM  JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMU,
MPUHATHIMU B OOIIECTBE NMPaBHJIaMU M HOPMaMH MOBEIEHUS U CITIOCOOCTBYIOT MPOIECcaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSA U COLUATM3ALUN 00yUYaOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MMO3UTHUBHBIX IEHHOCTHBIX OPUEHTALIMM U PACHIMPEHHE OIBITA JAESITEIIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:



LIEHHOCTHOTO OTHOIIEHHUS K OTEYEeCTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIe/INI0, TOHUMAHMSI 3HAYCHUS XMMHUYECKONH HAYKH B )KM3HHM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpHOM uH(pOpManueld O TMepeloBbIX JOCTHKEHUSAX M OTKPBITUAX MHPOBOM H
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUpA U OOILECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJCTAaBICHNUSA O COLMAIBHBIX HOpPMaxX M IMPaBHJIaX MEXKIUYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOLIECTBEHHO IIOJIE3HOHM, Yy4eOHOHMCCIIEI0BaTEeNbCKOMH,
TBOPYECKOH M JPYrux BUAAX IESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW NESTEIbHOCTH
IIpH  BBINIOJHEHUH Y4Y€OHBIX, IO3HABATENbHBIX 3a/a4, BBIIOJHEHUM XUMHYECKHX OSKCIIEPUMEHTOB,
CO3JIaHUH y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOIIM B IMpPOIECCE ITOM
y4eOHOM J1eqaTeIbHOCTH, TOTOBHOCTU OIICHHBATh CBOE MOBEJEHHE U IMOCTYNKH CBOUX TOBApHUIIEH C
MO3UIIMK HPABCTBEHHBIX M MIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBUH ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE M XUMHYECKOM PpEaKlMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABISIOLINE OCHOBY JJISi MIOHUMAHUS CYITHOCTU HAYyYHOU
KapTHHBI MHpa, MPEJCTaBICHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS HPUPOIBI, B3aMMOCBS3AX
YeloBeKa ¢ MPUPOTHOM CPeloil, O poJIk XUMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEII;

MO03HABATEIbHbIC MOTUBBI, HAIIPABJICHHBIC Ha MOJYyYCHWE HOBBIX 3HAHUI MO XUMHUH, HEOOXOAUMBIC
JUIS  OOBSICHEHHsSI HAONIOJAaeMbIX TMPOIECCOB U SBICHUM, TIO3HABATENbHOW, HH(DOPMALMOHHOW W
YUTATENICKOM KYJIBTYphl, B TOM YHCIE HaBBIKOB CaMOCTOSTENBHOW pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPAaBOYHOH JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUYECKUMU CPECTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHIO W TIO3HAaHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENbCKOW JIEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJICHHOCTH ¥ YPOBHS 00y4EHUS B JAJIbHEHIIIEM;

4) ¢popMuUpoOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIEHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/J0pPOBbIO, YCTAaHOBKHM Ha
3710pOBbIIl 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOsIeHUs
QJIKOTOJIs, HAPKOTHUKOB, KYPeHHS), HEOOXOIUMOCTH COOJIIOICHHS MPaBUJl 0€30MMaCHOCTH TIPH OOpaIieHuu
C XUMHUYECKUMH BELIECTBaMU B OBITY U pealbHOM KHU3HM;

5) Tpy/10BOT0 BOCTIUTAHUS

MHTEpeC K NMPaKTHYECKOMY M3YyYEHMIO Tpodeccuil U Tpyaa pa3IMyHOIro pojia, yBaXKEHUE K TPy U
pe3ysibTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHCIIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHWUH IO
XMMHHU, OCO3HAHHBIN BBIOOp MHAMBHMIYalTbHOH TpPaeKTOPUM NPOJOJDKEHHS O0pa3oBaHUsA C Y4YETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCIEIIHOM MpOo(eCCUOHATBHON JIEATENIbBHOCTH M Pa3BUTHUA HEOOXOIUMBIX YMEHHUH, TOTOBHOCTb
a/JlanTHPOBAaThCA B MpoeccnoHalbHOM cpejie;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUSA:

9KOJIOTMUYECKH 1erecoo0pa3Hoe OTHOLIEHUE K MPUPOJIE KaK HCTOUHUKY JKU3HHU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMSA, IMOHMMAaHHE ILIEHHOCTH 3JI0pOBOTO M Oe30macHoro oOpas3a JKW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 37I0pOBbIO, OCO3HAHHE LEHHOCTU
coOyoIeHUsT TpaBuil 0€30IacHOrO MOBEACHHMsS Npu paboTe C BEIIEeCTBAMM, a TAKKE B CHUTYalMsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPHUMEHATh 3HAHMS, MOJy4daeMble MPHU H3YUYEHUH XUMHHM, JJS peIIeHus 3ajaad,
CBA3AHHBIX C OKPYXKAMOIIEW NPUPOAHOW CpENOH, JUIsl MOBBIIMIEHHUS YPOBHS DKOJIOTMYECKON KYJIBTYpHI,
OCO3HaHMS TIJIOOATBHOTO XapakTepa HKOJOTHYECKUX IMpoOJIeM M IMyTed HUX peleHHUs] MOCPEeaICTBOM
METOZIOB XHWMHH, DKOJOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS MM B ITO3HABATEIHHOM,
KOMMYHHUKATHBHON U COLIMAIIbHOM MPAKTHKE.

METAINIPEIJMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIICNAIOT 3HAUYUMbIE [UId  (OPMHPOBAHUS
MHPOBO33PEHHUs O0IlleHAayYHbIE MOHATHUS (3aKOH, TEOpHUsl, IPUHIINI, TUI0Te3a, (aKT, cucTtema, mpolecc,
SKCHEPUMEHT U JIPYroe.), KOTOpbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IMpenMeTax M
MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 3TUX MpeIMeToB (popMHpPOBaATh MPEACTaBICHUE O LEIOCTHOW HAyYHOU
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KapTUHE MHpa, M YHUBEpcajbHble YyueOHbIe JeMcTBHsS (ITO3HABATENIbHBIE, KOMMYHHKATHUBHBIC,
pEeryIsSTHBHBIE), KOTOpble oO0OecrneuynBaloT (HOPMUPOBAHHE T'OTOBHOCTH K  CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUS HUCIIOJIb30BaTh NPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUM: PaCKpbIBATh
CMBIC]I XMMUYECKUX MOHATHM (BBIACNATh UX XapaKTEepHbIE MPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C
OPYTUMU TOHSTHSMH), HCIOJIb30BaTh MOHATUS i OOBSCHEHUS OTHENbHBIX (DAaKTOB U SIBJICHMUIA,
BEIOMpATh OCHOBAHUSI M KPUTEPUU ISl KIACCU(PUKALNN XUMHUYECKUX BEIIECTB U XMMHYCCKUX PEaKIIUH,
yCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBSI3M MEXAY OOBEKTaMHM HU3YYEHHUS, CTPOHUTH JIOTHYECKHE
paccyxienust (MHIYKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

yMEHHE TMPUMEHSITh B TMpolecce IMO3HAHUS TMOHATUS (TPEeIMETHbIE U METalpeAMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCTIOJIb3yeMbl€ B XUMUHU, PE0OPa30BBIBATH IIMPOKO MPUMEHSIEMbIE
B XMMHH MOJEINIbHBIE MPEICTAaBICHHU — XUMHUECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMU4eckas Gopmysna u
YpaBHCHHE XUMHUYCCKOW pEaklUu — MPU PEHICHUH y4eOHO-TIO3HABATENBHBIX 3a/ad, C y4ETOM 3THUX
MOJEJIbHBIX TPEJACTAaBICHUN BBISIBIATh M XapaKTEpPHU30BaTh CYUIECTBEHHbIEC IPU3HAKA H3Y4aeMbIX
OOBEKTOB — XHMHYCCKHX BEIIECTB W XHUMHUYCCKUX PEAKIHH, BBIBISITH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBS3U U MIPOTUBOPEUHNS B U3y4aeMbIX IIPOLIECCAX U SIBJICHUSX.

ba3oBble ucciienoBare/bCKie 1eHCTBUA:

YMEHHUE HKCIOJIb30BATh IOCTABICHHBIE BOINPOCHl B KAaU€CTBE MHCTPYMEHTA MO3HAHUA, a TAKXKE B
KaueCcTBE OCHOBBI I (POPMUpOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUU;

npuoOpeTeHne OmbITa 1O TUIAHUPOBAHUIO, OpPraHU3AllMK U  TPOBEACHHUIO YYCHHYECKUX
SKCIIEPUMEHTOB, yMEHHE HaONI0JaTh 3a XOJAOM IIPOLecca, CAMOCTOSTENFHO TMPOTHO3UPOBATH €ro
pesyibTat, GopMynupoBaTh O0O0OOIIEHUS ¥ BBIBOJABI 10 pe3yjbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIeTOBaHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
MIPEACTABJICHUS, MMOJYyYaeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAYyYHO-TIOMYJISIpHAs JIMTEpATypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE TTocoOUsi, pecypchl HTepHETa), KPUTUYECKH OI[CHUBATh MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE TPUMEHSITh pPa3NUYHble METOJbl U 3alpochl MpHU TMOUCKE W oTOope WH(pOpMalUu U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIsl BBIMOJHEHUS YYEOHBIX M TO3HABaTEIbHBIX 3a/1a4
ompeAenéHHOro TUMa, MpUOOpeTeHHe OmblTa B O0JACTH  UCHOJIB30BaHUS  MH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUW, OBJIQJICHUE KYyJbTYpOH AaKTHBHOTO WCIOJb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONMTUMAIBHYIO (OpMY TpelCcTaBiIeHUs WHPOPMAIUU U
WUTFOCTPUPOBATh peIIaeMble 3a/Jaud HECJIOKHBIMU CXEMaMH, JuarpaMMam#, JIpyruMu (opmamu
rpaduKu U UX KOMOMHAIUSMU;

YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh B Mpoliecce Y4eOHOM U hccie10BaTeNIbCKON AeSITETbHOCTH
I/IHCbOpMaI_[I/II-O O BJIMAHWUHA IMMPOMBINIJICHHOCTH, CCJILCKOI'O XO3SMCTBA U TPAHCIIOPTA HAa COCTOAHHE
OKpY>Karolen NpUpOTHON CPEBI.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

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

YMEHUSl MPEACTABIATh MOJYYEHHBIE PEe3yJabTaThl MO3HABATEIBHON MJESATEIBHOCTH B YCTHBIX H
MMMCbMEHHBIX TEKCTaX; JeNaTh IMPE3EHTAI[MI0 PE3yJbTAaTOB BBIMTOJIHEHUS XUMHYECKOrO SKCIIEPHUMEHTa
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(;rabopaTtopHOro OMBITa, JTAOOPATOPHOW pPabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW II03HABATEIbHOW U
MCCIIEIOBATENBCKONW JICSITEIBbHOCTH TMPH PELICHUHM BO3HHUKAIOMIMX IMPOOJIEM HAa OCHOBE ydéra OO0IIMX
WHTEPECOB W COTJIACOBAHMS TMO3UIMKA (0OCYKICHUs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJWHAIIMS COBMECTHBIX JCUCTBHI, ONpPEICICHHE KPUTEPUEB IO OICHKE KAdeCTBa BBITOIHEHHOU
paboTHI U ApyTHE).

PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh UENHU JESITENbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBATh M MPU HEOOXOIUMOCTU KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BHIOMpaTh Hambosee
s dekTrBHBIC CIOCOOBI PENICHUs YU4eOHBIX W TTO3HABATEILHBIX 3aJ1a4, CAMOCTOSITEILHO COCTABIISATh WA
KOPPEKTUPOBATh MPEUIOKEHHBIN aJITOPUTM ACHCTBUI MPU BHINOTHEHUH 33JaHUN ¢ YYETOM MOTyYeHUs
HOBBIX 3HAaHWl 00 HU3y4acMbIX o0BEKTax — BCIICCTBAX MW PpCaKNUAX, OLCHUBATHL COOTBCTCTBUC
MOJIYYUEHHOTO pe3yabTaTa 3asBICHHOW 1€, YMEHHE HCIOJNb30BaTh M aHAIU3UPOBATH KOHTEKCTHI,
Ipe/ijaraéMble B yCIIOBUU 3aJJaHUM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yibTaToOB MO OCBOEHHUIO 00S3aTENLHOTO COACPIKAHUSI, YCTAaHOBICHHOTO
TaHHOU (efepanbHON paboueil mporpaMMon, BBIICISIOT: OCBOCHHBIE O0YYAIOIIMMHUCS HAyYHBbIC 3HAHMUS,
YMEHHUSI U CTIOCOOBI IEHCTBUH, criennduyueckue s NpeaMeTHON 00acTu « XUMUs», BUIBI A€ITeIbHOCTH
M0 TOJIYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAlMU, MPeoOpPa30BAHUIO0 U MPUMEHEHUIO B Pa3JIMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsIX.

K xoHiy oOydeHust B 8 kJiacce mpeMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE JIOJKHBI OTpa)aTb
c(OPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX NOHATUMN: aTOM, MOJIEKYJAa, XUMUYECKUI JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCHUTENIbHAS
aTOMHas M MOJEKYJIsIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJIIpHAas Macca, mMaccoBas JOJs
XUMHUYECKOTO JJIEMEHTa B COEAMHEHHUH, MOJISPHBbIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHUS, XHMHUYECKas peaklus, KiacCu(UKalus peakuuii:
peakuuy COEIWHEHUS, PEeaKlUUHU pa3jIoXKEeHHUs, peaklUHUy 3aMeleHHUs, peakuuu OOMEeHa, HK30- U
SH/IOTEPMHUYECKHE PpEaKIMH, TEIIOBOM H(PQEeKT peakiuu, sSApo aToMa, SJIEKTPOHHBIH CIIOW aToMa,
aToMHas opOuTanb, paguyc aromMa, XMMHUYECKas CBs3b, MOJIAPHAs W HEMOJIApHAs KOBAJEHTHAsl CBS3b,
MOHHAas CBS3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBasl J10Jis BellecTBa (MPOLEHTHAs KOHIEHTPALus) B
pacTBope;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATHM M TNPUMEHATh OTU MOHATHS IIPH
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;
UCMOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (hOPMYJ BEIECTB M YPAaBHEHUIH XUMHUYECKUX
peakuuii;
OTIpEeJIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, CTETIEHb OKHCICHHS 3JIEMEHTOB
B OMHApHBIX COEJIMHEHUSX, MPUHAMJIEKHOCTh BEIIECTB K OINpEeAeNEHHOMY KJacCy COEIWHEHUH IO
dbopmynaM, BUA XMMUYECKOH CBsI3U (KOBAJIEHTHAs M MOHHAs) B HEOPTaHUMYECKUX COEAMHEHUSX;
packpsiBaTh cmbici [lepuoamyeckoro 3akoHa [[. WM. MenneneeBa: Ie€MOHCTpPUPOBATH IOHUMAaHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT MX IOJIOKeHHsA B [lepmonnyeckoit
CUCTEeME, 3aKOHOB COXPaHEHHsI MacChl BEUIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aK0Ha ABOTraJpo;
OIMCBIBATh U XapaKTepH30BaTh TabaMuHy (popmy Ileproguueckoil cuCTEMbl XUMHUYECKUX HJIEMEHTOB!
pa3nuyath MOHATHUS «TJlaBHas noarpymnmna (A-rpynma)» u «modoyHas noarpynmna (b-rpynma)y», mansie u
OoJblIIME NEPUO/IbI, COOTHOCUTh 0003HAUEHUs, KOTOpble UMeroTCs B Tabnuue «llepruoguueckas cuctema
xumMuueckux siemeHToB J[. WM. MenneneeBa» C YUCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB



12

XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsl sijapa, oOllee YMCIO DJIEKTPOHOB M paclpeesieHne HX I
AJIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XMUMHUYECKHUE JIIEMEHTHI, HEOPraHHMYECKHE BEUIeCTBa, XMMHUYECKHE peakuuu (1o
YHCITy U COCTAaBY YYACTBYIOIIHUX B PEAKIH BEIIECTB, 110 TETIOBOMY 3P EKTY);
XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XHMHYECKHE CBOWCTBAa BEIIECTB Pa3UYHBIX KJIACCOB,
MOATBEPKJlasi OIMUCAHUE TMPUMEpPAMU MOJCKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIunii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kad€CTBEHHOTO COCTaBa, BO3MOXKHOCTU
MPOTEKAHUS XUMUYECKUX ITPEBPAILICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJCKYJSIPHYIO W MOJIIPHYIO MAacChl BEIECTB, MAacCCOBYIO JIOJIO
XUMHUYECKOT0 3JeMEeHTa Mo (opMyJie COeIMHEHHUs, MAaCCOBYIO JOJI0 BEIIECTBA B PAcTBOPE, MPOBOJUTH
pacy€Thl O YPaBHEHUIO XMMHUYECKON PEAKLINU;
MIPUMEHATh OCHOBHBIEC ONEPALMH MBICIUTEIbHON AESATEIbHOCTH — AaHAIM3 M CHUHTE3, CpPaBHEHMHE,
00001IeHNe, CUCTEeMATH3AIINIO, KJIACCU(UKAIINIO, BBISIBJICHHE NMPUYUHHO-CICICTBEHHBIX CBS3CH — JUIS
W3y4YEHUs CBOMCTB BEIIECTB M XHMHUYECKUX pEAKLMil, €CTECTBEHHO-HAYyYHbIE METO/bl IO3HAHUS —
Ha0II0IeHUE, H3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );
ClIeJIoBaTh MpaBWJIaM MOJIb30BAHUS XMMHUYECKOH MOCYI0i U JIabopaTOpHBIM OOOpYAOBaHUEM, a TaKKe
MIpaBWJIaM OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMU I10 BBITIOJHEHHUIO JTaOOPATOPHBIX
XUMHUYECKHUX OMBITOB MO MOJIYYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOAA M KUCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C ONPEEIEHHOM MacCOBOM J10JIeH paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MIPOBOJIUTh XMMUYECKHE SKCIEPUMEHTBI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOUYEH M KHUCIIOT C IIOMOIIbIO
WHIAUKATOPOB (JIAKMYC, (heHONIPTATICHH, METUIIOPAHXK U APYTHE).

K xoniy oOy4yenus B 9 kijacce npeIMeTHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUYAIONIUXCS YMCHHIA:
PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHATHM: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKyJa, HOH,
KaTHOH, aHHWOH, TPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIIBHOCTD,
CTETIeHb OKHUCJICHHS, XUMUYECKasi peaklHs, XMMHYECKas CBs3b, TEIUIOBOM A(h(eKT peakiuu, MOIb,
MOJISIPHBIA 00BEM, pacTBOP, AIEKTPOIUTHI, HEATEKTPOIUTHI, JIEKTPOIUTHUECKAS TUCCOIMAIINS, PEAKIIUN
MOHHOTO OOMeEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMble U HeoOpaTHMblEe pEaKIIHH,
OKHCITUTEIbHO-BOCCTAHOBUTEIFHBIE ~ PEaKI[UU,  OKHCJIHUTENb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTaHOBJICHHE, aiIoTponusi, amMQpOTepHOCTh, XUMHUYEcKas CBs3b (KOBaJieHTHas, HWOHHAafi,
MeTaJUTM4ecKas), KpUCTaUIMuecKass pemi€éTka, KOpPpPO3usi METAJIOB, CIUIaBBI, CKOPOCTh XHWMHUYECKOU
peakuuu, npeaenbHo fonycrumas konuentpanus 111K Bemectsa;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHATHM W TPUMEHSITh 3TU TOHITHS TpHU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
WCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsI COCTABJICHHS (DOPMYJT BEIIECTB U YPaBHEHUN XUMHUUYECKUX
peaKuuii;
OTIPEJICIATh BAJIEHTHOCTh M CTENEHb OKHCIICHHMS XMMHYECKHUX DJIEMEHTOB B COCIWHEHMSIX Pa3IMIHOIO
cocTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJacCy COeOUHEHHH mo GopMmynaM, BHIT
XUMUYECKON CBs3M (KOBAJCHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHWYECKUX COCIUHCHHSX, 3apsl
MOHA M0 XMUMHYECKOH (Qopmyse, XapakTep Cpelbl B BOAHBIX PacTBOpPaxX HEOPraHWYECKUX COEIUHEHUH,
THT KPUCTATMIECKOMN perETKU KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbich Ilepuonunueckoro 3akona [[. M. MenneneeBa u 1€eMOHCTPUPOBATh €r0 MOHUMAHUE:
OTHCHIBATh U XapakTepU30BaTh TabIu4YHy0 (opmy [leproandeckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB:
pasnuyath MOHITHS «TJaBHas moarpynna (A-rpynmna)» u «mnobounas moarpynna (b-rpymma)y, mansie u
OOJBIIIME TIEPHOJBI, COOTHOCHUTH OOO3HAYEHMs, KOTOPhIE HMEIOTCS B TEPHOIWYECKOM Tabmuie, C
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMUYECKUX dJIEMEHTOB (COCTaB M 3apsi s1pa, od1ee
YHCIIO 3JIEKTPOHOB U PacHpeIeIeHHe UX MO 3JIEKTPOHHBIM CIIOSIM), OOBICHSTH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpejenax MajblX MEPUOAOB U TJIABHBIX MOATPYMI C
YYETOM CTPOEHHUS UX ATOMOB;
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KJIacCU(UIUPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHMYECKHE BEIeCTBA, XMMHUYECKHE DeakIuu (110
YHCIY U COCTAaBY YYacCTBYIOLIMX B PEAKLIMHU BELIECTB, MO TEIJIOBOMY () (EeKTy, M0 N3MEHEHHIO CTETIeHEH
OKHCJICHUS XMMHYECKUX 3JIEMEHTOB);

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

COCTABJISITh YPAaBHEHHUS HIIEKTPOJIUTUYECKON IUCCOLMALMU KHUCIOT, IIEJOYed W COJeH, IMOJHbIE M
COKpaméHHbIC ypaBHEHUS pPEaKIUii HOHHOTO OOMEHa, YpPaBHEHUS PEaKIUd, TOATBEPKIAIONIINX
CYILLIECTBOBAHUE M'€HETUYECKON CBSI3U MEXIY BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpblBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI IMOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX PeaKLUid;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHMS, BO3MOXXHOCTH IPOTEKAHMUS
XUMHUYECKUX MPEBPAILCHUN B Pa3JIMUHbIX YCIOBHSIX;

BBIUUCIIATh OTHOCUTEIIBHYKO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JeMEeHTa MO0 (opMyJie COeIUHEHHUs, MaCCOBYIO JOJIO BEIIeCTBAa B PacTBOpE, MPOBOJUTH
pacy€Thl 10 YPAaBHEHHUIO XUMUYECKOMN PEaKInu;

coOIoAaTh MpaBuia MOJb30BAHUS XUMHUYECKON MOCYI0OM M J1abopaTOpHBIM OOOPYIOBAaHHMEM, a TaKkKe
npaBujia oOpalleHus ¢ BEUIECTBAMU B COOTBETCTBUH C MHCTPYKIMSMHU IO BBIMOJIHEHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEHIECTB (aMMHUAKa U YIIIEKHCIIOTO
rasa);

MIPOBOJIUTh PEAKLMH, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB pPa3jMYHBIX BEUIECTB: PAaclO3HABATh
OIBITHBIM TYTEM XJIOPUA-, OpOMHI-, UOAUI-, KapOoHaT-, docdar-, CHIMKAT-, Cylb}ar-, TUAPOKCUII-
HMOHBI, KaTHOHbl aMMOHMS M HMOHBl HM3YyYEHHBIX METAJUIOB, IMPUCYTCTBYIOLUIME B BOJHBIX pacTBOpax
HEOpPraHUYECKUX BEILECTB;

MIPUMEHATh OCHOBHBIE€ ONEPALMH MBICIUTEIBHON AESITENbHOCTH — AaHAM3 M CHUHTE3, CpPaBHEHME,
0000111eHIe, CUCTEMATHU3allNIO0, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSA3€H — /I M3y4€HUS! CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIIHii, eCTECTBEHHO-HAY4YHbIE METO/IbI TO3HAHUS — HAONI0ICHNE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICIICHHBIN).

TemaTHueckoe IJIAHUPOBAHUE

8 KUIACC
Ne HanmenoBanue tem u KommyecTBo yacoB OnexTpoHHbIE (LIUPPOBLIE)
/i pasnenos nporpammMel | Beero | KontponbHbie | [Ipaktuueckue | 00pa3oBaTelbHbIE PECYPCHI
paboThI paboThI
Pa3nea 1. IleppoHavyabHble XUMHYECKHE OHATHS
1.1. XuMusi — BaKHas 5 2 bubnuotexa [JOK
o0nacThb https://m.edsoo.ru/7f41837c
€CTEeCTBO3HAHUS U
[IPaKTUYECKON
JeSITeTbHOCTH
4eJ0BeKa
1.2. BemecTBa 15 1 bu6mmorexa [IOK
XUMHYECKHE PEaKITNN https://m.edsoo.ru/7f41837c
HToro mo pazneny 20
Pasznea 2. BaxkHelilme npeacTaBuTe/ i HEOPraHW4eCKUX 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.edso0.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 [IOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c
COEMHECHUI
Wroro no pazueny 30
Pasznea 3. [lepuoauueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 31emenTon /1. U.
MennesieeBa. CTpoeHHe aTOMOB. XuMHYecKas CBsA3b. OKNCIUTEIHLHO-BOCCTAHOBHUTEIbHBIE PeaKINU
3.1 [Tepunonnueckuii 3aKoH 7 bu6mmoreka [IOK
u [lepuomnueckas https://m.edsoo.ru/7f41837c
CHUCTEMa XUMUYECKUX
anemenTtoB Jl. U.
Menneneena.
CtpoeHue aToMa
3.2 XuMu4ecKas CBS3b. 8 1 bubmuorexa [JOK
OKUCITUTENBHO- https://m.edsoo0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC
peakuuu
Hroro no pazneny 15 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubnnoreka [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 [TIPOT'PAMME
9 KJIACC
Ne | HammeHoBaHue TeM KonnyecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)
n/n U pa3JielioB 00pa3oBaTeNbHBIC PECYPCHI
IIPOrpaMMEI Bcero | Kontponshsie | [Ipaktuyeckue
paboThI paboThI
Pa3nen 1. BemiecTBO 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 | OcHOBHBIE 4 bubnuotexa [JOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMHYECKHX
peakuui
DIIEKTPOIUTHYECKAS 8 1 1 bubnuotexa [JOK
1.3 | gucconmanus. https://m.edsoo.ru/7f41a636
XuMuJeckre
peaxiuu B
pacTBopax
Hroro no pasgeny 17
Pasznen 2. HemeTa/sIbI M HX cOeTMHEHHUS
2.1 | OOmas 4 1 Bbu6nuoreka [IOK

XapaKTEPUCTHKA

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

2.2 | Ob6mas
XapaKTepUCTUKA
XUMHYECKHAX
351eMeHTOB VIA-
rpymisbl. Cepa u eé
COeIMHEHHS

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

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

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

2.4 | O0mas
XapaKTepUCTHKA
XUMHUYECKHUX
snemeHToB [VA-
IPYHIBL. YTIEPOa U
KpPEeMHUN U UX
COCTMHEHUS

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

Hroro o pasacity

25

Pa3gen 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

Hroro mo pazueny 3

PeszepBHoe Bpems 3 bubnmoreka [JOK

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

[TPOTPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 209456830344270487273059057625064489973230298036
Bnapgeney bapanos Oner BaneHTUHOBKY
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